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4YTO Bbl Y3HAETE, U3Y4MB KYPC ACTPOHOMWUW 7

06 aCTPOHOMUM FOBOPAT, YTO OHA He HyMaaeTcA B npukpacax. U ato
BEPHO: TPYAHO npeacTasutb cebe uTo-Hubyab 6onee ysnekatenbHoe,
4YeM MOo3HaHWe TailH HeoOBLATHOU BceneHHol. Bo3HuKHYB B rny6okom
APeBHOCTU, aCTPOHOMMA NPEOW/A OFPOMHBIA NYTb B CBOEM PA3BUTUM U
NPeBpaTMNack B OAHY W3 CIIOMHEAWMNX PU3NKO-MATeMaTUYECKNUX HayK.
Bam NPeACTOUT U3y4aTb MWL OCHOBbI COBPEMEHHOI acTpoHomuu. Bol
Y3HaeTe O TOM, HYTO U3BECTHO CoiYaC O CTPOBHUM COMHENHOI CUCTeMBI U
NPVPOAe BXOAAWMX B €8 COCTaB HebecHbIX Ten, NonyunTe npeacTasne-
Hue 06 yaMBMTENbHOM MWpe 38634 W 3Be3aHbIX CUCTeM, HayuuTech
npaBunbHO OBBACHATE MHOrMe Habnoaaemble aCTPOHOMNYECKNE ABNe-
HUA, Y3HaeTe, KaK y4eHble OnPeaenAloT paccTonHue Ao HebecHbIx Ten,
WX pasMepbl, MacCbi, TEMNepPaTypy W XUMHUYECKWA - COCTaB, KaK,
ONWPaACh Ha MaTePUaNNCTUHECKYIO PUNOCOPUIO U IOCTVIKEHUA COBpPe-
MEHHOA PU3NKKN, CO386TCA 8BCTPOHOMMUYECKan KapTuHa mupa. Mpouecc
no3HaHuA BceneHHol 6eckoHeudeH. TI03TOMy BamM NPEACTOUT U3YYUTL He
TONBKO YCTAHOBNEHHHbIE (PaKTbl, 3aKOHbI U TEOPUW, HO U MNO3HAKO-
MUTBLCA C HEKOTOPLIMM HepeWweHHbIMK NPO6emMmamn acTPOHOMMYECKOH
HayKu, C 06CY*aaeMbIMK B Hell r’MnoTe3amu U npeanonoxeHnamu. Bee
3TO PACWHPUT Baw KPYrolop, NMOMOMXeT 0Co3HaTb cebA coBpemeHHM-
KaMu KOCMWYECKOM 3pbl. B i

N : :
KAK PABOTATb C Y4YEBHbIM MOCOBUEM.

BHumaTtenbHo npouuTaiite ornasneHue. O6paTute BHUMaHWe 'Ha
CTPYKTYpy nocobua. KHura coctout u3 yetbipex pasnenos. . [Tepsbii
BKNIOMAET OCHOBHOU YueObHbIi MaTepuan. BTopod copepwuT pas-
HOOOpPa3HbIAi AONONHUTENLHLI MaTepuan K - KaXAoMy - naparpagy
OCHOBHOrO TeKcTa. B 1persem pa3gene cobpaHbl NpaKTuuecKne 3aAaHUA
no BamHeWwum Temam. B verseprom, cnpaBoyHOM pasgene Bbl
HaligeTe OCHOBHbI@ CBeAGHWA O MnaHeTax u Hambonee APKUX 3Be3gax,
CMUCOK NUTepaTypbl, NMPUMepHble TeMbl PePepaTos. i
Mpexae Bcero HeO6EXOAMMO 3y <MTE-OCHOBHO! MaTepuan, OTHOCAWMWIA-
CA K AAHHOMY YPOKY. [INA 3TOro HeAOCTaTOMHO NPOCTO NPOYUTaTb TEKCT
COOTBEeTCTBYIOWero naparpaga. HywHo nopaboTtaTb Hag Borpocamu-
33aHNAMMU, KOTOPbLIE Bbl BCTPETUTE Nepea TEKCTOM naparpaga, BHYTPU
TeKCTa, B MOAPUCYHOUHbIX MOGMUCAX, B YNPaMHEHUAX MOC/Ie Ka[oro
naparpaga. Bonpocbi-3agaHus nomMoryT Bam OrnpeaenuTb, KaKk yCBOeH
OCHOBHOV maTepman. B KOHue Kawaol Tembl U BCEro Kypca BbiAeneHo
TO, YTO Bbl AO/MKHbI 0CO6EHHO XOPOWO 3aMOMHUTL.

BonbWUHCTBO npaKTUiecKUX 3aaHuil, BKIIOYEHHBIX B TpeTwit pasaen,
AnA CBOEro BbIMNOMHEHUA TPe6yloT NUWbL MNOABMKHOU KapTbl 3Be3RHOr0
Heba (oHa npunomeHa K khure). Ho ecTb 1 Takve, AnA KOTOPbIX HEO6X0-
avM «lUiKonbHbI acTpoHOMUYecKUlA KaneHaapb» - (noctapaiiteck npu-
obpectn ero). HabniogeHua — BamHeMWaA COCTABHaA 4aCTb Kypca
acTpoHomum. He 3abbiBaiite 06 3Tom ¥ 06fA3aTenbHO HailauTe BPeMA
AnA camocTronATenbHbiX HabniogeHwit. Y mMHorux u3 Bac moryT ObiTb
6uHoknu. HetpyaHo camomy caenats u npocreiiwnit Teneckon. Toraa



Kak pabotatb ¢ y4ebHbim nocobuem 8

Bbl, PYKOBOACTBYACb COOTBETCTBYIOWMMW 33[8HUAMMW, CymeeTe Bbi-
NOMHATL aCTPOHOMUYECKME HabnoaeHWA He TONbKO HeBOOPYMEHHbIM
[Na30M, HO N C MOMOWbIO 3TUX OMNTUYECKUX NHCTPYMEHTOB.

Ecnu, 3avHTepecoBaBWUCb Y4ebHLIM MaTepuanom, Bbl  Moxenaere
y3HaTb 6onbluie TOro, YTO CKa3aHO B faparpage OCHOBHOrO TeKCTa,
npouynTaiTe AONONHWUTENbHLIW MaTepuan K naparpagy. Euwe 6Gonee
yraybutb 1. paclwupuTb NPUOGPeTeHHbIe 3HAHWUA BaM NOMOMKET uTeHue
PEKOMEHAYEMbIX Hay4YHO-NONYNAPHbBIX XYPHANOB N KHWT.

MNpuctynana Kk paboTe C KHAroi, XOPOWO YCBOWTE UCMO/Nb3yeMble B Hel
CWrHaNbl-CUMBONbI: ) :
1* — Bonpoc-3afaHue, KOTOPOe HYMHO 06A3aTenbHO BbiNONHUTDL;
21* — Bonpoc-3agaHue (UK ynpaKHeHne) NOBbLILEHHON TPYAHOCTU
(npepHa3Ha4eHO MHTEPeCyHOWNMCA);

V1,134 — vabnuua VI, c. 134; :

[5] — nopsAAKOBLIA HOMEP B CMMCKE PEKOMEHAYEeMO - NuTePaTypbl;
9.2 — BTOpPOE AOMNOMIHEHME K § 9 OCHOBHOro TEKCTa.

Menaem Bam 6onbwmx ycnexos B y4ebe!



MNEPBbLI PA30EN | s

OcHoBHOW y4ebHbIN maTepuan

1. BBEAEHWME B ACTPOHOMWUIO
§ 1. nPEaMET ACTPOHOMMM

1e. [locTapaditecb BCMIOMHUATDL, [PU H3YHEHNN KaKNX y4ebHbIX
1PEAMETOB Bbl Y)Ke BCTPEYa/TUCH C Pa3/TNYHBIMU CBEAGHNAMY U3
obs18cT aCTPOHOMMH.

1. YTO W3YYAET ACTPOHOMMWA. Bui ywe 3Haete, uto ConHue w
ABMKYWMECA BOKPyr Hero HebecHble Tena coctaenaloT ConHeuHyto
cuctemy. 3emna — ofHa u3 nnaHer ConHeuHoW cuctembl. [naHeTsi
CaMu He CBETATCA, @ OTPAXaloT CONMHeYHbIA cBeT. [awe B NPU3MEHHbIN
6UHOKNbL 3ameTHbI Auckn BeHepbl, Mapca, HOnutepa, CatypHa. 3Be3abl,
KOTOpbIe N0 CBOUM pa3mepam BO MHOTO pa3 NPeBOCXOAAT NNaHEThI, U B
KPYMNHble TenecKomnbl BUAHbI Kak TOYKN. Mbl He MOXeM PacCMOTPeTb
AWCKM 38e34 NOTOMY, Y4TO 3Be3Abl OTAaNIeHbl OT Hac Ha o4eHb 6onbuine
PacCTOAHUA. .

3Be3abl — OrpoOMHbIE pacKaneHHble wapbl. B oTauuve oT nnaHet oHK
n3ny4aloT cobcTBeHHbI cBeT U Tenno. B ConHeuHoW cucTteme eCTb
nuwb oaHa 38e3n0a — ConHye. Houblo HEBOOPYIKEHHBLIM FNa30M MOMXHO
yBuaetb ogHoBpemeHHo A0 3000 3Be3n. ITO HWYTOXHAA AONA OT
MHOrMX MUnIMapaoB 3ee3a, o6pasyowmnx rpomaaHbie 38e3aHble CUcTe-
Mbl. :

HebecHble Tena n ux cUCTeMbl HAXOAATCA B HEMPEPLIBHOM ABWKEHWUN,
passuUTUN 1 uameHeHun. OHM UMEIOT CBOKO UCTOPUIO, HEPEAKO
HaCUUTLIBAIOWYIO MUNNMapabl ner.

Hayka, usyuatowan cTpoeHne HeBECHbBIX Ten, 3aKOHbI WX ABVMKEHUS W
3BONIOUMK, Ha3bIBAEeTCA acTPOHOMMEWl («acTpoH» — 3Be3fa, «HO-
MOC» — 3aKOH). .

2. B3BAUMOCBA3b ACTPOHOMWM W [OPYIUX. HAYK. 3HAYEHUE
ACTPOHOMUWU. CoBpemeHHas aCTPOHOMMWA — OfHA M3 @YHAa-
MeHTanbHbIX HayK 0 npupoge. OHa UMeeT CBOW, TOMbKO el npucywui
NPeaMeT UCCNeAOBaHUA, 8 TaKkKe XapaKTepHble ANA Hee UHCTPYMEHTbI
(npexpe Bcero Teneckonsl, c. 81) U MeToabl UCCNEAOBAHMUA.
ACTPOHOMMA BO3HWKNA W3 MMPaKTUYECKHX NOTPeBHOCTel YenoBeka. OHa
BO3HMKNA paHbWwe APYIMX HayK, Tak Kak 6bina, no cnosam JHrenbca,
«...yme u3-3a BpemeH roa abcontotHo Heobxoauma AnNA NacTywecKnux
W 3eMnenenbyeckux HaponoB» ! . MapKkc noayepkuean, uto «Heobxoam-

'Maprc K., Jnrensc @. Coy. 2-6 w3a., T. 20, c. 500.
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MOCTb BbIMMCNATL Nepuoabl nogbema M cnaga Boasi B Hune cospana
ervNEeTCKYIO acTPOHOMMIO...» 2, [leiCTBUTENbHO, ewe Cemb ThICAY neT
Ha3aA erMnTAHe Hay4uIMCb COrNacoBbIBaTb, CBOI KaneHAapb CO 38830
Cupuyc, 3ametuB, 4TO nNpubnU3UTeNnbHO B feHb HOBOrO roAa,
HaYMHaABWeErocA C MomeHTa pasnuea Huna, Cupuyc nossnseTcA Haa
TOPM3OHTOM nepen cambim Bocxogom CornHua.

Pa3suTiie CyxomnyTHbIX ¥ MOPCKMX NyTewecTBui 66110 HeBO3MOXKHO 663
opueHTMPOBKN. C A3BHAX NOp B Janekux nNyTewecTBUAX oan
MCNONb30BaNu ANIA OPUEHTUPOBKN HOYBLIO 3Be3abl, a AHem — ConHue.
Mpoxoaunu BeKka U TbiICAYENETUA, @ aCTPOHOMMUA MPOAOMKENA CAYKUTb
noaam. ActpoHomMudeckne HabntogeHua u ceiivac WCNONbL3YIOTCA ANA
PEUIEHUA TaAKNX BaHLIX NPAKTUYECKMX BOMPOCOB, KaK W3MepeHWe
BPEMEHU, COCTaBNeHWEe TOYHbIX reorpapUYecKux KapT W BbINONHEHWe
pa3H006p33ub|x reogesudeckux pabot. CneunanbHble pasgensi NPaKTU-
YECKOl aCTPOHOMWW — MOPEXOAHaA W 8BMAUNOHHEA — Heoﬁxonumuv
WTYPMaHamM MOPCKUX U BO3AYWHbIX Kopabneid.

OaHaKO 3TMM [aneko He WCYeprnbiBaeTCA B HacToAwlee BPEMA
NPaKTU4YEeCKoe 3HauyeHue acTpoHomMuu. Hosble Tpe6OBaHMA K aCTPOHO- '
MUM  MPeabABNAeT W KOCMOHaBTUKA. HywHO ymeTb ¢ 6onbuwow
TOYHOCTHIO OfNpPeaenATb PAacCTOAHMA A0 Pa3nuyHbiX Ten ConHeuHol
CHUCTEMbI W PACCHUTLIBATL OMTUMANbHbLI® TPAGKTOPUW. NOeTa KocmuYe-
CKux paKet. OpueHTMpamm rpu nonerax KocMmyeckux kopabneii cnyxar
ConHue, camble ApKWe 3Be3[bl, 38MNA U ApYyrue naHeThbl. .
W3yueHve Jlynbl, meteoputoB U nnaHer ConHeyHoW cucTemMbl Wrpaet,
BCEBO3PACTaIOWYI0 PO/b B U3ydeHUM 3emu. A C MCKYCCTBBHHbBIX
CMYTHUMKOB 3eMnu U 0pbUTanbHbIX Hay4HbIX CTAaHUMIA Tenepb W3y4aloT
3emsio TemMu e MeToaamu (Bu3yanbHblie HabnoAeHUA, POTOrpagpuPEo-
BaHWe, CMeKTParnbHbie U PaaNOPU3NYECKNe  UCCIBA0BAHUA), KOTOPLIe
06bIMHO MPUMEHAIOT B aCTPOHOMMM.

ACTPOHOMUWA CBA33HA C PU3UKOW U MATEMaTWKOW, KOCMOHaBTUKON u
reopusukon, xumuerr wn 6uonoruveii, uiocoPuen u Hay4HbIM
* ateMsmMoM. McKalouuTenbHoe 3HayeHMe ANA Pa3BUTUR 8CTPOHOMMM
wmenu usobpeTteHne Teneckoria, OTKPbITUe CreKTPanbHOro aHanusa,
NOABNEHNe PAaNOPU3IUYECKUX METOAOB WCC/EAOBAHWA, 3MEKTPOHHO-;
BbIMMCNUTENbHBIX MaWWH W, HaKOHely, 3aryCKW WCKYCCTBBHHbIX
CMYTHUKOB 3eMIM M KOCMMNYECKUX PaKeT. .
OaHa w3 Beaywmx obnacteit acTpoHoMun — acTpo@usmnka. OHa,
BO3HMKNA euwle B NPOWNIOM BeKe, HO celiyac, B NepnoA HayuHO-TEXHUYE-
CKOli peBontounMun, Pa3euBaeTcA 0cobeHHo GypHo. AcTpopusnka He'
TONBbKO WCMNONb3YeT AOCTWKEHUA 3eMHON PU3MKW, HO M oborawaeT
NOCNEHIO UEHHbIMW CBEAEHVNAMU O COCTOAHUAX BEWeCTBA, HaxOaA-
WerocA B YCNOBUAX ~OYEHb BbLICOKUX U OYelb HU3KUX Temnepatyp,:
" RABNEHWI, - MNOTHOCTEi, rPABUTAUUOHHLIX ‘M  MArHUTHLIX MONeN.
BceneHHan Kak Obl CTAHOBUTCA rpaHAMO3HOW KOocMuueckoin nabopaTto-:

Y Mapkc K., 3urensc @. Cou., T. 23, ¢. 522.
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pveit, rae cama Npupoaa AaeT BO3MOMHOCTb W3yyaTb Ha OCHOBe
MO3HAHHDBIX YENOBEKOM 33KOHOB (PU3VKWN NOBEASHWe BeulecTsa B YCNo-
BUAX, PE3KO OTIUHAIOWMXCA OT 3eMHbIX.

ActpoHomua wnmeer 60/1bWoe  3HEYEHNe  AN1A  POPMHPOBEHUA
METEPHE/INCTHIECKOTO MHPOBO33peHMA. Knaccuku MapKcusma-neHu-
HU3Ma B CBOMX NPOV3BEAEHNAX HEOAHOKPATHO 06pawanuch K AoCTHNe-
| HWAM aCTPOHOMMYECKOI HBYKM, KOTAa HYIHO. 6bino Hanbonee HarnaaHo
1 y6enuTeNbHO NPOWIOCTPUPOBATL BaXHeiiwmMe pnIocopCKkue nono-
wenus. Boiasnas mecto yenoseka Bo BcenenHoW u nomoras noctuub
CywHoCTb npoucxodawmx B0 BceneHHoit npoueccos, &cTPOHOMMA
'HapAAY C APYIVIMM HaYKaMu O MPWUPOae COCTABMAET eCTeCTBEHHOHa-
YHHYIO OCHOBY  AUANEKTMKO-MaTepuannCTUHeCKOr0 MUPOBO33PEHUA.
ACTpOHOMNA uMeeT 60/Ibwoe arencTnyecKoe 3HaqeHne. HKak Bam
W3BECTHO W3 KYPCOB WCTOPMM W O6WECTBOBEAGHWA, UEPKOBb Ha
MPOTAMEHN MHOTUX BEKOB APOCTHO 6oponack NPoTUB pPa3BMBaOWEHCA
HayKW W, B YaCTHOCTW, NPOTUB aCTPOHOMMU. B «CBAWEHHBLIX» KHWUrax
(Bubnuna, KopaH u Ap.) OTpareHbl HauBHble NPeACTaBNeHWA nroaei
[aNeKoro NPOW/IOro O CTPOGHWM MUPa U O COTBOPeHUU ero 6orom.
[laHHble COBPEMEHHOV aCTPOHOMMM NO3BONAIOT yYheanTenbHO NoKasaTtb
HECOCTOATE/IbHOCTb PE/IUIMO3HOrO MUPOBO33PEHUA, 8 TaKIKe HenernocTb
MHOTOYUC/IHHbIX CYeBepWi N NPeAPaCcCYAKOB, CBA3AHHBIX C Pa3NU4HbI-
MW acTPOHOMMWYECKUMU ABneHuAMU (3aTmenna ConHua u  JlyHbl,

NOABNMEHWA KOMET, HOBbIX 38634 W T. n.). Takum o06pa3om, 3HaTh

OCHOBbl acTpOHOMMM HeobxoaMMO W ANA Toro, u4To6bl MMeTb
NpaBunbHOE HaydHOe MUPOBO33peHMe. '

3. ACTPOHOMMMECKUE HABNIOOEHWA W DKCNEPUMEHTLI.
OCHOBHOW MCTOMHMK WH@POPMauMu O HeDBeCHbIX Tenax W ABNEHWUAX

nponcxoaAawmnx Bo BcenewHoit, — Habmogenna. OHW nposoasTcA é\ v

cneunasnbHbiX Hay4YHO-UCCNEeAOBaTeIbCKUX UBHTPaX — BaTOPHAX,
OCHauleHHbIX COBPEMEHHbIMU MHCTpymeHTamu. B Cosetckom Cotose
HECKO/1bKO 1eCATKOB aCTPOHOMMUYECKUX 06cepBaTopuii. KpynHeliwve us
Hux: Nynkosckaa B JleHuHrpape, KpbiMckan, BropakaHckana (B6nusu
EpesaHa), CneunanbHas 8aCTPOQU3MYECKaR obcepsatopua (Ha Ce-.
BepHOM KaBkase), OCYnapCTBEHHbIA ACTPOHOMMUHECKUA WHCTUTYT
vMm. T1. K. WrepHbepra (s Mockse) u pRa apyrux. -
Dawe B xopowyto norogy Bcerna HeCrOKOWHAA aTMOC@epa MCKamaeT
u3o6pameHna He6EeGHbIX ‘CBETUA W OrpaHWMUBAET BO3MOMHOCTU
Ha3eMHbIX Teneckonmyeckux HabnoaeHwid. Yacts uanyyeHnAa He6eCHbIX
CBETUN nornowaeTcA’ atmocgepoii. OcobeHHO CunbHO NornowaroTcA
VH@paKpacHble, yNbTPa@UoONeToBbIe N PEHTTEHOBCKMe nyun. Kak ke
uccnenosatb HebecHbie Tena B 3TUX Aydax? TOAbKO C MOMOWBIO
NPNGOPOB, YCTAHOBNEHHBIX HA CTPATOCTATaX, UCKYCCTBEHHBIX CIYTHU-
Kax 3eMM U KOCMMUYECKUX paHeTax.

Bnarogapn BHE3TMOCPEPHLIM HaO/MOA6HNAM HeGeCHble Tena MOMHO
UcCnenoBaTb BO BCEM CMEKTPEe 3/18KTPOMArHUTHOTO W3/TY4eHUA — OT ram-
M3- U peHTreHOBCKMX nyueli C ANVMHON BONHLI MEHEe CTOMWIIMOHHOM

P
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AONW CaHTUMETPa A0 PAAMOBOMH -C [NINHOW BOMHLI B COTHU METPOB U
nawe Kunometpbl. HBMOMHUM, YTO Hauw Fna3 BOCNPUHUMAET U3nyyeHue
(«Buanwmblii ceeT») B npeaenax ot 0,4 ao 0,75 mkm.

Hauano kocmuuecKol 3pbl, o3HameHoBaHHoe 4 oktabpa 1957 r. 3any-
CKOM MepBOTO B MMPE COBETCKOFO MCKYCCTBEHHOTO CIYTHMKA 3emnu
(1 UC3), OTKPLINO NPVHUMMWMANBHO HOBLIA * NYyTb ANA  PE3BUTUA
actpoHoMun. KOCMOHaBTMKa He TONbKO AononHAeT U oborauwiaet
Ha3eMHYIO acTPOHOMMIO A8HHbIMU BHEATMOC@ePHbIX HabnroneHuii, Ho
W Bhnepsbie 32 BCIO WCTOPUIO acTPOHOMMM MO3BOMAET FPOBOAUTD
3KCNEPUMEHTH! B OKOJIO3EMHOM NPOCTPaHCTBe W Ha OGrwxaliumx K
3emne HebecHbix Tenax. Bmecte ¢ 1em passuTMe KOCMOHABTUKM
CTUMYNIUPYET MPOTPEeCC BO MHOTUX (3EMHbIX» 06MacTAX Hayku M
TexHUKn (nNpuBeauTe nNpvmepbl). L

Bonbwine NepCcrneKTMBbl B Pa3BATUM BHEATMOCPEPHO acTPOHOMMUM
OTKPbLIBAIOT HABNIOAEHNA U 3KCNEePUMEHTBI, BbiNONHAEMble Ha [ONro-
BPEMEHHbIX Hay4HbiX OpbuTanbHbix craHumax. Ha 6opty HayuHo-
nccnenoBaTenbckoro Komnnekca «Canot-6» —  «Cotos»  (puc. 1)
COBETCKME KOCMOHAaBTbl COBEPWWN ANNTENbHbIE KOCMUYECKME NoneTsl.
3a nepwoa ¢ 1977 no 1980 r. paboTann YeTbipe OCHOBHBIX dKUMaxa,
KOTOPbIE MPOBENM B KOCMOCEe COOTBETCTBEHHO okono 96, 140, 175 u
185 cyT, a TawKe HEeCKONbKO IJKWMameid noceweHuAa, BK/OYanA
MeayHapoaHbie. B COCTaB  MeMayHapoaHbiIX 3KUNameih Bxoawnwn
COBETCKME KOCMOHAaBTbI U MX KO/WIErn W3 COUMAIMCTUMECKUX CTPaH.
Oavx 3a ppyrum K craHumu «CantoT-6» npunetanu  rpy3oBbie
TpaHcnopTHbie Kopabnu «Mporpeccr», gocTagnsouwmMe Ha 60pT Heobxo-
AvMble 3KuWnNaam nEubopbl, noyty wu apyrue rpyssl.  Camblit
ONVTENbHBIA B MCTOPU KOCMOH3BTVIKU KOCMUYecKnin nonet (211 cyT.)
cosepumnn B 1982 r. A. H. Bepesosoit n B. B. /lebenes Ha HOBOA
0pbutansbHON HayuHoW cTaHuuu «Caniot-7».

MNozHakue BceneHHON HembicnMMo 6e3 O6bEAVHEHWUA YCUAMIA YYeHbIX
MHOrux ctpaH. MexayHapoaHoe COTPYAHMYECTBO ydveHbiXx B obnacmm
nccnenosanmna BeceneHHol cbnvaet Hapoab! pasHbIX CTPaH, cnocob-
CTBYET YKPEn/IeHUIO W yNpoYeHW0 MUPA Ha Haweil nnaHere.
Mono6bHo ToMy Kak 6€3 [eMOHCTPAUNOHHBIX ORBLITOB U nabopaTopHbIX
PaboT Henb3s rny6OKO YCBOMTb -CYWHOCTb (QU3NMECKUX ABNEHWIA 1
3aKoHoB, 6e3 acTpoHOMUYeCKUX HabnioaeHW HenonHoueHHbIM byaeT
OBnaneHue ocHoBamu acTpoHomum. Mpocreliwne HabntoaeHna (Hanpu-
Mep, o3HakomneHue co 3Be3HBIM HE6OM) MOMHO BLIMONHATL 6e3
KaKNx-NMBo NHCTPYMEHTOB, HEBOOPYMEHHBIM FN1a30M. YCnewHo cnpa-
BUTLCA ¢ 3ToiA paboTOl BaM NOMOrYT NOABWIKHAA KapTa 3Be3aHOro Heba
v «WKonbHwIl acTPOHOMMYECKUA KaneHaapb» (c. 126). HabnioneHun
HeGeCHbIX CBETUN MOrYT 6biTb BHINOMHEHB! C NOMOWbIO NPU3MEHHOro
6uHoknA, a Takwe WKONLHOMO NN camoaenbHoro teneckona (c. 83).
Takme wabnioneHun '38MOMHATCA  HBAOMTO, W HEePeaKo, WMEHHO
Nlaronapa um, noam, cTaB B3POCNbIMA, HA MHOFME rofbl OCTalOTCA
nabutenamu actpoHoMuM.
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Ynpamxenue 1. 1. Y7o Takoe «acTpoHOMUA»? 2. 3a4eM HYHO 3HaTb acrpouo-g'
muio? 3. Kak actponomul usywatoT HeGecHbie Tena? 4. CpasHUTe OCHOBHbI:
MeTOAbl UCCNeNOBaHUA B aCTPOHOMUM U Pu3uke. 5. Kak B3anmHo oGorawalot:
APYr Apyra &8cTPOHOMWA U QW3MK3, B8CTPOHOMMA W  KOCMOHaBTUKa?
6. NonpobyiiTe HA46PTUTL CXEMY, MOKa3bIBAIOWYHO B3BMMOCBA3b ACTPOHOMUMN n'-
apyrux Hayk. 7. Boinonnure 3apanua 1—4 (c.127). .

§2 3BE3JHOE HEBO WU EIO MBOBPA)KEHME
HA 3BE3[HbIX KAPTAX

2, Kaxne co3Be3qnA N 3B634bI BaM M3BECTHbI N MOMETe /m Bl
 Ha#Tn ux Ha Hebe?

1. COBBEBLMH 3Bse3aHoe He6o B Gesoﬁnaquyro ¥ 6631yHHYIO HOMb B
OTKPLITOW MECTHOCT BAANW OT rOPOACKOro OCBEWEeHWA MPeAcTaBnseT
coboi Kpacuseitwee 3penuuje. Kaxetcs, 4to HEBO3MOMKHO pazobpaTteca
B KapTuHe 3Be3gHoro Heba. Ho Tak nu 3to?

OyeHb ABHO NMOAN MbICNIEHHO CTanmn 06beauHATL. 38e3abl B qmrypu -
co3Be34mA, Ha3biBaA X WMEHaMK repoeB APEBHUX MWUQOB W nereHn,
MUBOTHBIX nNn npeameTos (c. 84). B pacnonoxeHun 38634 B CO3Be3aM-
AX 06bIMHO TPYAHO HaWTU YTO-Nnb0 obuiee ¢ nx HasBaHUAMK. Mo3Tomy
npu Usy4eHWn 3Be3aHOFO Heba NONE3HO 3arOMMHaTL XapaKTepHbie'
@Urypbl, 06pa3oBaHHbie CaMbiMK APKUMU 3BE30aMKN BaKHeWWNX CO3Be-
3auiAe. Tak, 3HaA, 4TO CceMb APKWX 3Be3q cossesaus Bonbwoit
MepnBseanybl pacnonoxeHbl B BuAe KOBWA, KaWAblii MOXeT nerxo HaitTH
370 co3ge3ave Ha Hebe (c. 85).

B HacToAWwee BPEMA YETKO OMPeaeneHbl rPaHMybl KaWAoro W3
88 co3se3awnit. Mostomy, Hanpumep, Kk cosse3anto bonbwoi Measeau-
Ubl OTHOCATCA He TOMIbKO CeMb APKUX 3Be3/] KOBWA, HO U MHOrQ cnabbix.
MpvHaanemHOCTb 3B€34 K TOMY WU MHOMY CO3BE34UI0 OMPeaenfeTcA
nvub Tem, YTo HabnoaaTenb, HaxoAAWMICA Ha8 3emne unu B nNpeagenax
CornHeyHo cucTembl, BUAUT 3TW 3Be3Abl No coceacTsy. Ha camom pene
3TO «COCEACTBO» TOMbKO KaMywleecA, a8 B NPOCTPAHCTBE 3B834bi
HaxoAATCA Ha OrPOMHBLIX PACCTOAHUAX APYr OT Apyra.

3Be3nbl  Kawgoro co3pesaua  0603Ha4BIOT  OGyKBaMu  IPeYecKoro
angasuTa: o (anbpa) — 0b6bMHO caman Apkan, B (6eTa) — cneayouwian
no 6necky, 3atem y (ramma), 8 (aenbTa), € (3ncunon), ¢ (asera), n (37a).
1 T. a. HekoTtopbie 38e3abl UMEIOT 1 cO6CTBeHHbIe MMeHa: MonApHas (a
Manoi Measeanusl), Bera (a J/inpbi), Cupuyc (¢ Bonbworo Mca) n pAa
apymx (11, c. 132), ’

2. 3BE3[AHbIE BE/IMMUHLL. B panexue BpemeHa, Koraa nioau ewe
HUYEro He 3Hanu O pasmepax 3Be3d, APKMe 3Be3abl Ha3BaNu 3Be34amu
nepBoit BenuunHbl (cokpaweHHoe o6o3HadeHne 17 ); cnabbie 38e3abi,
eaBa Pa3NuMMbIe HEBOOPYMEHHbIM [N1a30M, — 3Be3aMM - WeCToi
BenvumHbl (6”). KoHeuHo, «3Be3aHan Be/NYMHE» He UMEeT OTHOWEHWA



gpeneHve B aCTPOHOMWIO 15

K pa3Mepam 38e3abi. ITO NNWb OCBBWEHHOCTb, CO3AABAGMAR CBETUIOM
g MecTe HabnioaeHua. B oTanume OT NMPUHATHIX B QU3NKe JIOKCOB
OCBEWEHHOCTb B 8CTPOHOMMM NO TPEAVUMW BLIPAKAIOT B 3BE3AHLIX -
Benu4uHax.

[nn 6Gonee TO4HOW OueHkn 6necka ucnonsaytoT AP0ob6HbIe 3BE3aHbIE
genmdvtbl (2,37;°3,6™ u 1. a.). Bneck 3se3abt 6™ posHo B 100 pa3
meHbwe 6necka 3se3aw 1™ . OTciona cnenyer, MTO OTHoweHwe Gnecka
3€34 ABYX COCeAHNX 3BE3AHLIX BeMM4MH ectb v 100 = 2,512 ~ 2,5.
3HaA 3TO, Bbl NEBrKO CymeeTe CPaBHUTL 6GNecK 38634 C W3BECTHLIMM
3Be34HLIMM BENMHMHEMM.

Hanpumep, 83AB u3 Tabnuubi VIl (c.134) 3pesnHbie BenmumHbi Kanennwt
(m, = 0,2™) u feneba (m, = 1,3™), Hailnem, uto Kanenna apue [feHe6a B
2,612M =M =  2,512" "pasa. 0603HauMB 3Ty BENUHUHY 4epe3 X,
BLMMCIMM e 3Hauenne: x=2,512"; Ilgx=1,1-lg 2,512=1,1-04=
0,44; x=2,75. ' g
Csetuna, 6necK KoTopbix npesocxoaut 6neck 3se3a 1", umeroT
HYy/I6BbIE W OTPHUSTENbHBIE 3Be3aHble Benwuuubl (07, — 1" u T a.).
K HAM OTHOCATCA HECKONIbKO CambiX APKUX 3834 WU MIaHET, 38 TaKxe,
koHeuHo, ConHue (— 27™) v NlyHa (~ 13™ ). Wkana 3Be3AHbIX BEIMYUH
NPOAOMKAETCA M B CTOPOHY 3Be3A, HEeBUAUMbBIX HEBOOPYIKeHHbIM
rnasom. Ectb 3Be3pm 77, 8™ unT. A,

3e. Bo cronexo pai Cupmyc Apve [lonapHos 38e3qbi?

3. JKBATOPUA/IbHLIE KOOPAWHATDLI: -U3 kypca reorpapuu Bbl
3HaeTe, YTO MecToHaxoMaeHve NO6oro nyHKra Ha 3emne OAHO3HaYHO
OnpeaeneHo, 6CNM YKasaHbl ero reorpa@uyeckan wupora (9),
OTCUMTLIBAOMARA OT 3KBaTOpa, W  reorpa@uyeckas A[onrora (1),
OTCUUTLIB@eMAA OT HyNeBOro MepuauaHa.

Monomexne Ntoboir 3se3abl Ha 38e3aHOW KapTe (K Ha 3Be3gHoOm Hebel)
TOMe OnpefenneTCcA ABYMA KoopawuHaTamu. BHumartenbHo nocmotpute
Ha 3Be34HYIO KapTy, BMOMEHHYIO B KHWry. Bbl yBuaute Ha Hei
KoopAauHaTHY!0 ceTKy. CeTka HebecHbIX KOOpAWHAT CXOAHA C CeTKOMN
reorpapu4ecKux KOOPAWHAT: 3eMHbLIM TNapannenam COOTBETCTBYHOT
HebecHble napannenu, mMepuanaHaM — KOYr¥ CK/IOHEHUS, CeBepHOMY
nontocy 3emsi1 — CeBepHbli «MOMIOC MUPa», 36MHOMY 3KBATOPYy —
HebecHbiii 3KkBaTOP. HebeCHbili 3KBaTOP OTCTOUT OT NONKOCA MUPE Ha
90°. B6nu3n ceBepHOro rontoca Mupa HaxoauTtca [losApHan 3Be3qa.
HebecHan KoopawHaTa, aHaNOTM4YHaR reorpapUHecKoil WKpoTe, Hasbl-
BAGTCA CH/IOH6HMEM CBETWNA N OTCHUTHIBAETCA B 06e CTOPOHbI OT
HebecHOro akBaTopa K ceBepHOMY U HOMHOMY nontocam ot 0 go 90°.
CeBepHOe CKHNOHEHME CUMTSETCA MONMOMUTENbHLIM, @ IOMHOe —
OTpUUaTENIbHbIM.

49, B Kakux .npepenax 3aK/IONEeHbI CH/IOMHEHWA 38634, HaHe-
_ C6HHbIX H8 BaWy HapTy 3Be3aHoro Heba?

HebecHan KOOpaWHETa, 8HANOIMUHEA FeorpaguyecKkol  aonrote,
Ha3bIBABTCA MPAMBIM BOCXOMAeHNeM. TIpAMOe BOCXOMABHUE, KaK W
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reorpau4ecKylo fONroTy, MOXHO BbipawaTb He B rpagycax (ot O go

360°), a B eanHnuax Bpemenn (ot 0 go 24"), 3HaA, yTo 33 24 yaca

3emnn (a Ham Kaxertca, Hebocsoal) nenaer oamH 060pOT BOKPYr CBOEIH

ocu. 3Hauut, 24 yaca cootsercTBytoT 360°, 14ac — 15°, 1 mum-

Hyta — 15", 1 cekynpa — 15" .

Haitaute Ha HebeCHOM 3KBAaTOpe TOYKY BECEHHEro pasHogeHcTsua Y.

B 3ToiA TOUKe UEHTP COMHEYHOro AUCKa, NepemMewanch B TedyeHue roaa

* Ha QoHe 3Be3f, bbiBaeT B AeHb BeceHHero: papHoaeHcTuA (21 mapTa).

OTY"Bbl M 6yneTe OTCUMTLIBATL HA KapTe NPAMOE BOCXOMAEHWE CBETUN

(no yacoBoit cTpesnke). .
CknoHeHue (8) u npamoe BocxowpaeHue (0) Ha3bIBAOTCA IHBATOPU-
aneHeimu KoopauHatamu. OHM W TOSIOXKEHBI B OCHOBY COCTaB/IEHWUA

3Be3[HbIX KapT, aT/1acoB, KaTa/oros. ‘

YnpaxHenue 2. 1. Kak Bbl AymaeTe, MOXHO Nu A0NeTeTb A0 Kakoro-Hnbyab co-
38e3auA? 2. Kakan u3 3se3a Apue — 3Be34a 2-it 3Be3AHOMN BeMYUHBI UNK 3Be3aa

5-# BenwuuHbl? 3. BbiicHuTe COBCTBEHHble Ha3BaHMA 3B€3Q, Y HKOTOPbIX:

$=20°, 2=14,2"? 3=16,3°, a=4,5"7 4. OnpenenuTe NO KapTe 3KBaTOPU-

anbHble KoopawuHaTtbl 3Be34 a flebean, o Bosnudero, a [lesbl U cpaBHUTE C

AaHHbIMK Tabn. VI, 134. 5. Buinonnute 3apanua 5—7 (c.127).

§ 3. VBMEHEMME BUIA 3BE3OHOTO HEBA

1. U3BMEHEHME BWAOA 3BE3HOMO0 HEBA B TEYEHWE CYTOK

5. Ycrarnosure 3pe3aHyto kapTy Ha 19 4, 21 4, 23 4 gaHHOro
AHA. W3meraerca snwm BuA 3BeagHoro Heba? . Pazbepemca B8
NPUYNHE 3TOro AB/IEHMWA.
Bl 3Haete, yTo ConHue BOCXOAUT B BOCTOYHOW 4aCTUM rOPU3OHTa,
Me[JIeHHO NOAHAMAETCA; B MNONAeHb, HaxOAACb Hafd TOMKOWU tora,
[ocTuraet Hanbonbwieit BbICOTbI (KY/IbMUHUOYET), @ 3aTeM ONYCKaeTCA K
rOPWU30OHTY M 3ax0AWT B ero 3anaAHoik YacTu. 3TO CYTO4YHOe ABMKeHwue
ConHua. ’
CyToyHOe ABMMKEeHWe COBepWatoT n apyrme ceetuna — JlyHa, nnaHeTh!,
3ge3abl. B3auMHOe ‘pacnonomeHve 3Be3i He MEHAETCA: YCbINaHHbI
3ge3gamy He60CBOA BPaWaeTCA KaK egnHoe uenoe.,
CyTouHoe aBmkeHue Hanbonee APKUX 3Be3 HETPYAHO 3aneuyarnieTb Ha
QOTOrpa@UUecKoit NnacTuHke. [nA 3Toro siyuwe BCEro CPOTOrpapupo-
BaTb HENOABWKHbLIM annapatom obnactb Heba B6AM3M MNonsapHoiA
3ge3abl (puc. 2). Yem npogomkutenbHee 6yaeT 3Kcnoswvuusa, Tem
6onbwyto Ayry npouyepTuT 3Be3aa.
CyTtouHoe BpauleHue HebocBoaa — Bugmmoe AsneHne. OHO Bbl3BaHO
TEM, YTO B [AEWCTBUTENbHOCTW BpPawaeTcA 3eMHON wap. Mbl He
3amMe4aeM BPaWeEHVWA 3eMIu UM BUAMM /MWb €ro OTpaMeHue - —
cyTouHoe AswkeHwne csetwn (c.87).
" Ha puc. 2 BuaHo, 4To B61M3M UEHTPa KOHUEHTPUYECKMX AYT (ceBepHOro
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Puc. 2. QoTorpapua. okonononapHoi obnactm He6a

nontoca mupa) BbiAENAETCA Cnea, OCTaBreHHbl MonApHON 3Be3n0M.
Ecnu cTaTb K Heit niMUOM, TO nNepen Bamu Ha ropu3oHTe ByaeT TouKa ce-
Bepa, C3aAW — TOMKa lora, cnpaBa — BOCTOK, CneBa — 3anaf.

B cpeanux wupoTax HekoTopble 3Be3abl NPW  CBOEM  CYTOYHOM
ABWKEHUN HUKOTAA He 3aXOAAT 3a ropu3oHT. Takue 3Be3ab! Ha3bIBAKOTCA
He3axogAwnmMM. 3Be3abl, KOTOPble BOCXOAAT M 3aXOAAT, Ha3blBalOTCA
BocxogAawmumu v 3axogaummu. Ho ectb u Takue 3Be3dbl, KOTOPbIE
Boobuie He MOABNAIOTCA Ha[ FOPU3OHTOM [AaHHOW MecTHoCTU. 37O
HeBocxogAaune 3se3nbl. Hanpumep, ¢ Tepputopum CCCP He BMAHO
cossesgue HOmHoro HKpecra, KoTopoe yKpawaeT Hebo - HOKHOro
nonywapua 3emnu (c. 87).

6°. BoiAcHHNTE ¢ OMOWbIO NMOABWKHON K8pTbl 3Be34HOoro Heba,
KaKue co3Be34uA ABNAIOTCA HE38XOAAWNMM B BaWEH MeCTHOCTH.

2-1269
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2. UISMEHEHWE BWOA 3BE3AHONO HEBA B TEYEHWE TOOA W
rOAOBOE [ABWXEHUE CO/HUA

7 ¢. Bocronb308aBWHACH 1OABMKHONM KapTOH 3Be3gHoro Heba,
BBIACHATE, HB8KNWE CO3Be34MA MOMHO HabmogaTe B Bawew
mectHoct B 21 4 B Havane AHBAPA, MaA, WIONA, CeHTABPA,
HOAGPA. ,
Kak bt ybeannucb, B 0AHO 1 TO e BPeMA CYTOK B aHHOM MecTe 3emnu
BuA 3Be3aHOro Heba B pa3nuyHoe BpeMa roaa 6biBaeT HeOAWHAKOB.
W3ameHeHne Buaa 3Be3gHoro Heba B TeyeHwe roga — CneacTeve
asmkeHua 3emnu Bokpyr ConHua: Mbl HenpPephiBHO Mepemeulaemca
BMmecTe ¢ 3emneii, u ConHue BCe BPeMA MPOEUMPYETCA Ha Pa3nnyHble
ydacTku 3BesgHoro Heba (puc. 3). Ha npotswenun ropga ConHue
nocnefoBaTenbHO NPoxoawuT 4Yepe3 co3se3aua: Poibul, OBeH, Teneu,
BnusHeubi, Pak, e, [eea, Becbi, CkoprimoH, Crtpeneu, Kosepor,
Boponeit. OHu Ha3bIBalOTCA 30MMaKa/ibHbIMU (OT rpevecKkoro Cnosa
«KMBOTHOE», XOTA, KaK Bbl 33MeTU/IN, CPeaN Ha3BaHWi 3TUX COo3Be3auii
€CTb He TO/IbKO Ha3BaHWA MUBOTHbLIX).:

8. Haiigure Ha 3Be34HOV KapTe 12 304M8KA/IbHLIX CO3BE3ANH n
BbIfIG/TATE YBETHBIM K3PAHALIOM MPOXOAAWYIO YEPEe3 HNX JINHUIO
rogosoro aAswwenna CO/HYa — IK/INITUKY.

HeTpyaHo coo6pasuThb, 4TO B NPOCTPEHCTBE MNOCKOCTL SKAMMTUKN 6CTh
Hé YTO WHOE, KaK M/IOCKOCTb, B KOTOPOK 3eMNA OBMKETCA BOKPYr
ConHua, T. . NNOCKOCTb 3eMHOK 0pbuTbl. OCb 3eMnM HaKNoHeHa K
nnockoct opbutbl noa yrnom 66,5°. 3HauuT, NNOCKOCTb 3KBaTOpPa
3emMnM HaKIOHeHa K NIOCKOCTW 3KAUMTUKKM noa yriom 23,5°.

Ha 3Be3aHOIA KapTe BUAHO, YTO NMMHUK HEe6ECHOrO SKBATOPa U SKAUMTUKK
nepeceKaloTCA B ABYX TOMKaX. ITo Touku seceHHero (T) n oceHHero (L)

B nu3uer st

Puc. 3. [eiicteutenbHoe aBwkenne 3emnu no opbute U BMaMMoOe roaosoe
nsuxeHne ConHua No 3KANNTUKe ‘
B rarom 304maKa/IbHOM CO3B634uHN Haxoaurcﬂ ConHye B pespane?
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pasriogerersna. B nux ConHue cooTtsBercTBeHHO 6biBaeT 21 mapra
(Hauano acTpoHoMMHEcKo# BecHbl) U 23 ceHTRGPA (Hauano acTPOHOMU-
4ecKoit oceHu). B aTit gaThl AeHb paBeH Houm. [Hu Hayana 3uMbl ¥ neta
COOTBETCTBEHHO NPUXOAATCA Ha 22 pexabpa (eHL 3MMHEro CONHUBCTO-
AHWA, CaMblii . KOPOTKUA fAeHb roaa) w 22 wioHA (neHs  netHero
CONHKYECTORHUA, CaMbik ANMHHBIA-NE€Hb roaa).

" Bcnepcreme nepemewieua ConHUa MO SKAMMTUKE  HENPePLIBHO

V3MEHAIOTCA 3KBATOPUANLHBIE KOOPAWHAETBI UGHTPA COMHEYHOr0 ANCKAE.
9. [lone3ynace ROABHHMHON HBPTOMH 3B3aHOrD Heba, onpegermsre: -~ -

npmnbrimKeHHbIe IKBATOPHA/IbHBIe KoopanHaTsl ConHua B8 - AHu
PaBHOACHCTBMA N CO/THUECTOAHUA.

Csoit nytb no sxknuntuke ConHue cosepwaet 38 365,2422 cyt (unu

366 .cy7 5 4 48 MH-46,1 c). DTOT NPOMEMYTOK BpEMEHY  HA3HIBEETCR -
TPONMYeckum rogom {c. 88) Cexynpa — 310 1/31556925, 9747 TP0-

ri4ecKoro roaa.

Ynpammerme 3. 1. MoyeMy MeHARETCA BuA 3BE3AHOTO Heba B TeueHwe CYTOK?

2. Novyemy MeHAeTCA BuA 3Be3aHOTO Heba B TeyeHue roga? 3. Bbinonnure
33nannA 8 M 9 (c.128).

YTO Bbi AOMKHBI 33NOMHUTb, W3YYMB nepByl0 Temy Kypca

1. ActpoHomua usydvaet HebeCHble Tena, WX CUCTEMbI, AB/EHWA W
rpouyecchl, npoucxogswme Bo BceneHHoir.

2. ACTPOHOMMA — OfHa M3 QYHAAMEHTaMNbHbLIX HayK O npnpoae

3. Acrponomuﬂ HEePa3PbIBHO CBA3aHA C PAAOM HayK (npemne BCEro ¢
@V3NKON N KOCMOHABTVKOMN). _

4. ACTPOHOMUA MMEET RaHOE 2HAHEHWE ANA Da3BATUR MHOIUX HAVK,
HenpepbiBHO B03paCTAET Hapoanoxosﬁm,raeﬂﬁoa 3HANEHME FOCMAve-

- CKMX MCCNENOoRaHMA.

5. ACTDOHOMUA UMEET OrpoMHOE 3HauyeHuWe Ol QOPMUPOBaHWA
HaYMHOIO MMPOBO33PEHNA W aTEUCTNUECKOIIG BOCTIMTAHWA TPVLAUWMXCA,
6. OcHOBa aCTOOHOMUW — HA3EMHLIE WU BHEATMOCQepPHble Hafnoase-
HUA, 3 TAKIKE IKCTIEPUMEHTHI B KOCMUNBEKOM NPOCTPARCTBE W HE ApyTnx
HebeCHbIX Tenax.. '

_.7. Co3se3sane — 3TO BUOAMMAA HKACTUHE PACMONOMEHWA 3B8e3a 2 -
© nipepenax NaHHOrO y4actra Heba.

8. 3Be3aHan BeNWuUHa XapaxTepusyeT Hieck 3pe3nbi (T. e. co3fasae-
MYIO €10 OCBEUWEHHOCTb Ha 3emne}, 2 He UCTUHHbIE PazMepb! 3Be3/bl.
9. MonobHO TOMY  KaK Ha 3eMHOM WApe MONOMEeHUE nNyHKTa
ONPedenseTCch ero redrpaPUYECKUMY KOOPOVHATAMY, CKAOHEHYE W
NPAMOE BOCXOMAEHWE 3BE3L NO3BOMAET OAHO3HAYHC ONPefennTh yx
MeCcToHaxoMaeHue Ha HeboCcBode, 8 TaKKe CO34aTh 3BEe34HbIE - KapTbl.
10. Cyro4Hoe BpaujeHine HeSOCBULa - -CTPIHMEHNS BPAWBHUA 3emin
BOKPYT- CBOEGA OCHK. :

“11. Tonosoe nepemeuiervie CONHUE NC KAUMTIAKE 1 W3MEHEHWE BILE
3Be34HOro Heba B TeYeHue Toga — crieacTBue opfwn-anbnoro ABvKeHAR

-~ 3emnu:

2%
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1. CONHE4YHAA CUCTEMA

§4 PA3SBUTWE MPEACTABNEHUNA
O COMHEYHOW CUCTEME

1. ACTPOHOMVIFI B~ EPEBHOCT W. Ac'rpouommecnvne ABMGHWA W
camu HebecHble CBETUIE BXOAWTU B #M3Hb HBWWX AaNEKUX NPEKOB KaK
yactb npupoadbl. B Ty orvmaneHHyio 3noxy, Koraa moau 6binun
coBepuwieHHO beccnabHbl Nepea NPUPOAOHA; BO3HUKMIA Bepa B CBEPXb-
- @CTeCTBEHHbIe CUNbl, KoTopbie 6yATo 6bl CO3AaNN MUP Y YNPABNAIOT UM.
‘Ha npoTaweHun MHorux Bekos obowecrsnanuck SlyHa u ConHue, um
NOKNOHANNUCDH, KaK MUBbIM 1 MOTYU{ECTBEHHBIM CYWECTBaM. -CFOPOHHN-
KU J/DKEHayKu — acTponoruu, npouseTalowled M HblHE BO MHOIMMX
KanuTanucTU4ECKMUX CTpaHax, NbiTakoTCA Y6eauTb nerkoBepHbIX ntogei 8
TOM, 4YTO MO PACMONOMEHWIO M/I8HET B 30[WaKaNbHbIX CO3BE3ANAX
MOXHO npeacKasaTb cyabby OAHOro YenoBeKa W fAawe Uenoro
rocynapcraal

Mepsbie NpeacrasneHna o CTPOeHUN MUPa Bbi O4eHb HANBHBIMU, OHV
TECHO NepernneTrannuce C PEeIUrMo3HbIMN BEPOBAHWAMU, B OCHOBY
KOTOPbIX 66110 NONOKEHO pazaesieHne MUPa Ha ABe YaCTU — 3eMHYIO U
HebecHylo, NPUYEM «3eMHOe» - MPOTUMBOMNOCTABNANOCL «HebeCHOMY».
CuuTtanu, 4TO CyuwiecTsyeT «TBepAb HebecHaa», K KOTOPOW NpuKpenne-
Hbl 38€3Abl, @ 3EM/II0 NPMHAMANW 33 HEMOABWKHBIA USHTP MUPO3AAHMA.
2. TEOUEHTPUYECKAA CUCTEMA MWUPA. MpenctaBneHne 0O UeH-
TpanbHOM nonoxeHun 3emnu -Bo BceneHHoit Bnocneacteun 6bino
MONOMEHO B OCHOBY rBOUEHTPMYECKON CUCTEMbI MUpa (OT rpedecKoro
«ren — 3emnna). TaK, KPpynHeMWWh rpeveckuini ounocop U ydeHblid-
3HUMKnoneanct Apuctotens ([V B. A0 H. 3.),y)Ke 3HaBWWA, 4YTO 3emMnA
nmeeT wapoobpasHylo QOPMY, CUWTaN, HTO 3emMnA HenoaBwKHA, a
NyHa, nnadeTtbi, ConHue W 3Be3dbl MPWKPENAEHbl K XPYCTaNnbHbIM
cpepam, Bpawatoummca Bokpyr 3emnu. OH oTmeuan, uto ecnu 6bi
3emnAa ABUranacb, TO 3TO ABMKeHWE MOXHO 6bino 66l 06HapYXUTE NO
V3MEHEHNIO BUANMbIX NosoKeHuM 38e3a Ha Hebe. Ha'camom gene Takue
Kayywmeca (Mnu napannakTmyeckne) CMeweHWs 38e3/1 NPONCXOAAT, HO
M3-33 OrpPOMHOW OTAaNeHHOCTW 3Be3A OHM HWYTOMHbI MO CcBoeit
BenuunHe u 6binn Bnepsble 06HapymeHbl Nuwb B X1X B.
[ocTmeHUA aHTU4HOM acTtpoHomum Bo Il B. H. 3. 06obwmn
anexkcaHapwiickmiA  actpoHom Hnasawuit  Mtonemeit. B ero kuure
«Benukoe noctpoeHue» nonpoﬁuo W3naranack reOUSHTPN4ECKAn CUCTe-
Ma MNPa, COrNacHO KOTOPOW BOKPYT HEMOABWMKHOW 3emMnu ABWKYTCA
NyHa, Mepkypuir, Benepa, Connue, Mapc, FOnutep, CaTypH n «cpepa
HeMoABWKHBIX 3Be3a».

lFeoueHTpUUeCKan cuUcTeEMa MUPa MHOrO BEKOB MOAAEePHMUBanNach
aBTOPUTETOM UEPKBU.

3. TENMNOUEHTPUYECKAA CUCTEMA  MWPA. TpuHumnuanbHo
HOBOE Y4eHuWe, OCHOBaHHOe Ha NPeACTaB/leHUM O TOM, uYTo 3emna
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Op6ura nmaneT

Puc. 4. MNMetneobpa3noe ABWKeHWe NNaHeTbl
BbisicHuTe, KaK OHO BO3HWK36T

BPAWaeTCA BOKPYr ocn W obpawaerca BoKpyr -ConHua, 6buio
pa3paboTaHo BENVMKUM MOMLCKUM YydveHbiM Hukonaem HKonepHukom
(1473—1543).

Csoio cuctemy Mupa HonepHuk usnowun B Khure «O BpauleHuAx
‘HebecHbIX -Cpep», Bbleaweit B roq ero cmeptm (c.89). CornacHo
ydeHuto KonepHuka, B ueHTpe Mupa Haxoautca He 3emna, a ConHue.
Bokpyr 3emnu asueTca nuwb SlyHa. Cama e 3emna — TpeTbA (nocne
Mepkypuna u Benepbl) nnaHeta, obpawatowancA Bokpyr Conhua. Ha
6ecKoHeuHO 6onbwiom paccrosHmu ot ConHua KonepHuk nomectun
«Ccpepy HeroaBwKHbIX  3Be3a». Cuctema - Mupa, nNPEAIOMEHHaR
HKonepHNKOM, Ha3biBaeTCA re/ImoyeHTponYecKos (OT rpedeckoro «renu-
oc» — ConHue).

KonepHuk 4eTKO pasrpaHMui BUAVMbIE U [EACTBUTENbHbIE ABUKEHUA
HebecHbix Ten. MpocTo u ecrecTBeHHO OH 06bACHMN neTneobpasHoe
OBWKEHWe MNaHeT U Hauwesn METOA4 ONnpeAesieHUA WX OTHOCUTENbHbIX
pacctoaHuii ot ConHua. Hanpumep, netneobpasHoe ABwKeHWe nnaHeT
' CTAHOBWUTCA MOHATHbLIM, €CM Y4ecTb, UTO HabntoaaTenb, HaxoAACh Ha
3emne, cam aswkeTtcAa Bokpyr ConHua (puc. 4).

10 . Hanbornbuwee -Bugnmoe yrnosoe yaaneHme BeHepsi oT
Connya 48°. [lpuHumaa opbutsi Bervepsi u 3emnyn - 3a
OKPYIKHOCTH, HaviguTe paccroaHne Bernepsi or ConHuya B eqnHu-
yax paauyca 3emMHoH opbuTyi. ‘

YueHue KonepHWKa HaHECNO COKPYWMTENbHbIN yAap reoueHTPU4ecKo
cucteme mMupa. 3HaueHue OTKPbITUA KonepHWKa Aanexko BbIXOAWT 33
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PAMKN aCTPOHOMUYECKON HayKu. OHO A8N10 MOUWINbIA TOMNOK PE3BUTWIO:
' BCEro eCTeCTBO3HaHWA M- MaTepHasMCTUNBCKO! - PUNOCOPUM. - . :
@. dHrenbc nopvepkmean: «PeBONIOUMOHHLIM - 8KTOM,  KOTOPLIM
nuccnenosaHve nNPMEOAbl 3aABUIO O CBOBIA HE3aBMCMMOCTH... 6Gbino
uanaHue GeccmepTHOro TBopeHus, B Kotopom Konephuk Gpocun —
XOTA U pobKO U, TaK CKa3aTb, NMUIb Ha CMEPTHOM OAPse: — BLI3OB:
UepPKOBHOMY aBTOPUTETY B Bornpocax npupoabl. OTciona HaunHaeT cBoe
netocuucneHme  ocsobompaeHne ecTeCTBO3HaHWA OT  Teonoruu...
CsToro Bpemeuu NOWNO FAraHTCKAMM WaraMu TaKKe W pasBuTue
HayK.. :

4, BOPbBA 3A (EMOUEHTPUYECKOE MVIPOBO33PEHVIE Hosoe
MUpOBO33peHne npobmeano cebe popory. B omecroueHHo# 60pbbe. ¢
penurneir. Mo npurosopy nHkeusnuum 8 1600 r. 6bin conoxeH B Pume
BbiAaOWMWIACA  nocnegoBaTent - KonepHuka WTaNbAHCKUA  @WNoCcoP
[DwopnaHo BpyHo (1548 — 1600). BpyHo, pa3suBan y4gHne KonepHuka,
yTBepaan, 4to Bo BcenenHon HeT n He MoxeT 6uiTb uenTpa, uto Con-
HUe — 3T0 TOonbKO ueHTp ConHeuyHoit cuctembi. OH BbicKa3zan
reHVanbHYl0 AOrafKy O TOM, YTO 3BE3Abl — TaKWe e COMHua, Kak
Hawe, NPU4em BOKPYTr 6ecuncneHHbIX 3Be3A ABWMYTCA NNaHeTbl;, Ha
MHOTMMX M3 KOTOPbLIX, BO3MOMHO, CywecTByeT Mu3Hb. Hu npo-
pomxaswmecs 601ee CeMU NeT NbITKKM, HYU KOCTep MHKBU3NUMK He MOrnn -
cnomutb Bonto [lkopaaHo BpyHo, He 33CTaBWIM 6ro OTPEYbCA OT HOBOTO-
YJeHUA.

B 1609-r. Fanuneo Fanuneu (16564 — 1642) snepebie Hanpasun Ha He6o
TefleCKON W CAenan OTKPLITWA, HarnaaHo nNoATBepHAalowme rpa-
BWIbHOCTb yueHuna KonepHuka. Ha JlyHe Manuneit ysuaen ropol. 3HauuT,
noBepxHOCTb JlyHbl B KaKOW-TO CTENéHW CXOAHa C 3eMHOW N He
CywecTByeT NPUHUNNWANBHOTO Pa3NMYMA MEXAY «36MHbIM» U «He-
6ecHbim», Tanuneit OTKPbIN YeTbipe crnyTHuka KOnutepa. Wx asmsKeHune
BoKpyr HOnuTepa onposeprano owunbouHOe nNpeacTaBneHne O TOM, YTO
TONbKO 3eMNA MOXKeET BbiTb UBHTPOM ABWKeHUA HebecHbIX Ten. Manuneit
obHapymun, uto BeHepa, nogob6Ho JlyHe, MeHAeT CBOI BMA.
Cneposatentho, BeHepa — wapoo6pa3Hoe Teslo, HKOTOpPoe CBETUT
OTPaMeHHbIM COJIHEeYHbIM cBeToM. U3yuan 0cobeHHOCTM M3MeHeHuA
Buaa Benepbi, lManuneit noarsepann BbiBog KonepHuka o TOoMm, YTO
BeHepa aBwmerca He BOKpyr 3emnu, 8 Bokpyr ConHua. Ha Conhue,
onuueTBopABWeM «HebecHylo uucToTy», [anuneli OTKPLIN NATHa W,
Habnoaan 3a HUMMK, ycTaHoBuA, YTo ConHue BPauwiaeTCA BOKPYr CBOGA
ocu. CnepoBatenbHo, pa3nuuHbiM HebecHbiM Tenam (Hanpumep,
ConHuy) npucyuie ocesoe BpauleHue. Hasena cBoit Teneckon Ha
Mneunbiit NMyTb, Fanuneit obHapywmun, uto Mneunbiid Myte — 3fo
MHOMecTBO cnabbix 3Be34, HepPasIMYMMbBIX HEBOOPYIKEHHLIM rNa30M.
Crano 6biTb, BceneHHan 3HAUUTENLHO. FP3HAMO3HBE, YeM- AYManu
paHbwe.

"Maprc K., Snrensc @. Cou., 7. 20, c. 347.
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Otkpbitua Manunen YMHOXWIM YUCNO CTOPOHHNKOB reIMOUEHTPUYECKOM
CUCTEMBI MUP3 W OA[HOBPEMEHHO 3aCTaBW/IM USPKOBb YCWUNMUTL WX
npecnenoBaHue. B 1616 r. kvura KonepHuka «O BpauleHnAx HebecHbix
cpep» 6bina BHECEHA B CMIUCOK 3aNpeuieHHbIX KHUT, 8 M3NIOEeHHOe B Hel
y4eHue 6bi10 06bABNEHO NMPOTMBOPEHaWMM «CBAWEHHOMY NUCAHUION.
lanuneto 3anpeTwnu nponaraHawposats yueHne Konepuuka. OpHako
Fanuneki B 1632 r. Bce-Takm onybnukosan, nposeas uepes poraTtkm
UeH3ypbi, 60nbu1yro KHury «[uanor o AByX rnaBHeWWwWX CUCTemax
MUpa», B KOTOPOMA - cymen YybeamTenbHO MOKasaTb WCTUHHOCTb
rennoueHTpudeckoit cuctembl. B 1633 r. lanunedt npeacran nepen
_cyaom wuHKBu3MUMKM. [lpecTapenoro yueHOro 3acTasvwnu nNOANUCATHL
«oTpeyeHne» OT cBomX B3rnAaoB. OH 6biN NPUroBOPEH K NOMM3HEHHOMY
33K/IIONEHNIO, KOTOPOE 3aTeM 3aMEHWM HAA30POM MHKBU3MUNK. Ho w
nocne cyna Manuneii NoMTM A0 KOHUA CBOUX AHEIH NPOAOMKAN HayuHYIO
pabory. .

Kasub BpyHO, opuumanbHbiit 3anpeT ydeHnmAa KonepHuka, cya Han
Fanuneem He CMOMMM OCTaHOBUTb PACNPOCTPaHeHWe uael renuo-
ueHTpusama. B Asctpun NoranH Kennep (1571 —1630) pazsun yyeHue
KonepHuKka, OTKPbIB 3aKOHbI ABWHEHWA nnaHeT. Benukuii HbloToH
(1642 —1727) onybnukoBan CBOW 3HAMEHWTbIA 3aKOH  BCEMWPHOrO
TAroteHuA. B Poccum  ydeHme KonepHuka cmeno . noggepan
M. B. JlomoHocoB (1711 —1765), oH B 1761 r. oTKpbIN aTMOCPepy Ha
-BeHepe, 3awmuian  uael0 MHOMECTBEHHOCTU 06UTaeMbiX MUPOB U B
OCTPOYMHbIX CTMXaX BbiCMeuBan UepKOBHbIX MpaKobecos (c.89).

Ynpanerme 4. 1. lNouemy uepKOBb NOAABPKUBANA FEOUSHTPUHECKYIO CUCTEMY
mupa? 2. B yuem cywHoCTb M 3HayeHue OTKpbITMA KonepHuka? 3. Kakoe
obocHoBaHMe W pa3BWTVe NONYYWNN MABU rennmoueHTpuama B Tpyaax BpyHo,
Fanunea u JlomoHocoBa? 4. B ueM HECOCTOATE/IBHOCTL aCTPONOrMUYECKUX
npeackasanuii? 5. Boinonuute 3aganma 10—12 (c. 128).

§5. 3AKOHbI [BMWKEHVA HEBECHBIX TEN

1. 3AKOHbl KEMNEPA. C apesHeliwux BpemeH cqmanoc&., yTo
HebecHbie Tena ABMKYTCA NO «MAeaNbHLIM KPUBLIM» — OKPYMHOCTAM.
B Teopuu KoriepHuKa KpyroBoe ABWKEHWe TaKiKe He noAsepranochb
comHenmnto. OaHako B XVI1 B. Kennep nokasan, 4to Ha camom gene
opbuthl HebecHbIX Ten OTNMYAIOTCA OT OKpPYMHOCcTell. Kennep He
COMHEBANCA B NMPaBWIbHOCTU OCHOBHbIX MONOXEHUA ydeHuR KonepHu-
K3, HO OH 3Han, YTO CYWECTBYIOT PaCXOMAEHUA MeXAy NpeaBblMUCNeH-
HbIMWU NONOXEeHUAMM NnaHeT U HabnogeHuamn. OcobeHHO TwaTenbHO
Kennep wu3ywan pswkenve Mapca. Wror MHoroneTHux Tpyaos
YYEHOrO — TPV OCHOBHbIX ,33KOH3 ABWMEHWA NNaHer.

Mepobiii 3aKOH: Kampaan nnareta obpawaerca Bokpyr ConHua no
3NANNCY, B OAHOM K3 POKyCcOB KoToporc Haxoantca ConHue {(puc. 5).
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Puc. 5. MNpocTtoi cnocob noctpoenun snnunca: F; n F, — QOKycbi 3nnunca,
F,Mun F, M — pagmyc-sextopsl, F, M+ F, M= const =23 (no onpeneneHuio
annunca), 28 — 6onbwan ocb, 8 — Gonbwan nonyocb, O — UEHTP dnnunca.
3axpermre B TouyKax F, u F, 6ynaBxn ¢ npuBA3BHHBIMYA K HAM KOHUSMH HUTH,
HarArneaa HUATb, OCTPHEM K3PBHAAWAE Ha4YepTUTe I/VIANC.

CKaTue SNNUNCa XapaKTepusyeTCA OTHOWeHMem
e=— , 1)
. a

rne ¢ =F,0 = OF,. BenwunHa e Ha3biBAE€TCA 3SHCYGHTPHCHTETOM
annunca. Ecnu ¢ = 0 (@okycbl coBnagaloT ¢ ueHTpom), 1o @ = O u
_NAMNC NPaBPaWAEeTCA B OKPYXKHOCTL . paguycom 8. Yem- 6Gonbiwie
3KCUEHTPUCUTET, Tem 6onbuie OTNNYAETCA 3NNUANC OT OKPYIHHOCTU.
Op6butbi BeHepbt n 3emnu 6nAu3nu K okpywHocTAam (e = 0,007,
e\; —1 33 ,017). Opbutel 60nbWMHCTBa APYrUX nnaHeT 6onee BLITAHYTDI
V1, ). '
Bnmxamuan K ConHuy TouKa op6vrn>| Ha3blBAGTCA /160UIresImemM, -
Haubonee yaaneHHaa — a@esmem. Mo 3nnuncam ABMKYTCA He TOI'IbKO
fINaHeThl, HO U UX CNYTHUKW. Bamnaiwan Kk 3emsie TouKa opbvTsl FlyHsr -
KAK - KaKOTO-HMGYAb - MCKYCCTBEHHOFO - CMIYTHMKA 3eMNU  Ha3biBaeTes -
mepureem, a Hawbonee ypaneHHaAa — aroreem. Y opbur UCKyC-
CTBEHHbIX CMYTHWKOB TlyHbi 3TV TOYKM NOAYUMAN Ha3BaHWe NepPNCeneHui
¥ anoceneHunii.

Bropoii 3aKOH: pPaAWyC-BEKTOP MNaHeTsl B paBHbIS npomemyrm
BPEMEHU OnuchbiBaeT pasHble niowaau {puc. 6).

PaccmoTpum asmHeHne AByX nnaHeT BOKpyr ConHua. MNyctb 8, na, —
6onbwme nonyocu ux opbur; 7, n'7, — nepuoasi obpawenun. Toraa
B CUNY TpeTbLero 3akoHa Kennepa

-

no__a v @
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T.'e. KBagpaTbl BpemeH obpawleHWiA ABYX :NJAHET OTHOCATCA KaK Ky-
661 6onbwMx nonyoceit ux opbut. :
Mepuon obpauwleHun nnaHetrbl BoKpyr ConHua HasbiBaeTcA cmzepme
ckum (Mnw 3Be3nHbIM) nepuoaom. Hanpumep, cupepudeckuii nepuon
3emnu paseH 1 roay. Bonbwana nonyocb opbutbi NaHeTHi — 3TO ee
cpeaHee pacctoaHne ot ConHua (y6eautecs B 3Toml). Cpeamee
pacctoAHne 3emnn oT CONnHUa NPUHATO B aCTPOHOMWM 33 AWHWUY
PacCTOAHWA U Ha3bIBAETCA 8CTPOHOMMYECHON eguHuyes (a. e.):

1ae ~149,6 - 10% km,

O6bMHO NPM BbIMUCNEHUAX B POPMyne TpeTbero 3aKkoHa HKennepa.
cnaepuuecKMe NEePUOAbl BbIPAXaIOT B roaax, a cpeAHWe PacCTORHWUA
nnaHet ot ConHua — B ac'rpouommecuux eauHuuax. Mokakem 310 Ha
npumepe.

3a 84 3emHuix roaa YpaH nenaer oauH 06opot sokpyr Connua. Bo ckonbko pas on
nanswe or Conxua, yem 3emnn?

T o T s fr?
T,=84,0 rona — = Bl B g - .
. T,=1,0 roa - T T’
a,=1,0 a.e.
: V84i~19a.e.
a,—,?‘

11e. 33 Hanoe BpéMﬂ Mapc, Haxogawmiica or ConHya npumepHo
B 110/1T0PA8 Pa3a Aa/ibWwe, Yem 3em/1d, COBEePWIaeT O/IHbIM o6opor
Bokpyr CosnrHya?

S 7777

Puc. 6. [lsmikeHue nnaHets no annuncy Bokpyr ConHua .

3agjﬁmxoaanuue nnowaaun pasHbl (S, =S, = S3). Orpe3ku csoeit opbutbi
My M, nnaHeta NPOXOAUT 33 OIMHAKOBOE BPEMSA.

YT0 Bbl MOMETE CHB38Tb O CKOPOCTH. AN8HETHI BOSIN3M NEPUIeANs n 8Pe/mAa?
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3aKoHb! Hemnepa NPUMEHUMBI HE TONBKO K ABWHEHWIO NNaHeT, HO U K
OBAKEHWIO UX @CTECTBEHHbIX U WUCKYCCTBEHHLIX CryTHMKOB. OTKpbITUE
3aKkoHOB Kennepa BbiABUMIO 3amMeH4aTesbHbIe 3aKOHOMEPHOCTH B ABWMKE-
Hun Bcex HebecHbix Ten ConHedHOR cuctembl M nossonuno HblOTOHY
HaliTu cuny, KoTopas YNPABNAGT ABWKEHNEM NNaHer. 3aKOH BCEMWUPHO-
ro TATOTEHWA, OTKPbITLIN HbtoToHOM B 1687 r., Bam u3BecTeH U3 Kypca

qm3uuw
m,m.
F=Y—5, (3
rae m,;  m, — MaccCbl MaTepuanbHbiX TOYEK; r — PacCTOAHWUE MEMAY.
HumK; ¥ (unm G) — rpaBuUTauMOHHaA nocroaHHaA. (Cpopmynupyiite
3aKOH BcemupHoro Tarotenual) Bnocneactsum Huomn matemaruye-
CKUM nyTem BbiBen 3aKoHbl Kennepa.

2. OBOBWEHNE HLKOTOHOM 3AKOHOB KEHI‘IEPA Mon npeiicTeu-
eM Ccunbl TATOTEHWA OOHO HebGecHoe TeNO MOMET ABWFaTbCA BOKPYT
APYroro no OAHOW U3 CNeAyroWMX KPUBbIX: OKPYMXHOCTb, 3/IWNC,

napabona wnn runepbona. B 3Tom 3akniovaetca 06o6uteHHbI HbtoTo-

HOM MepBbii 3aKOH Kennepa. OH umeeT yHuBepCanbHbili XapaKrtep W
CrpaBeanmB He TOMLKO ANA NAaHET, HO U ANA BCeX APYTiX eCTeCTBeHHbIX
M UCKYCCTBEHHbIX HeBecHbx Ten.

Ona onpepeneHna BaXHEMWNX QU3NYECKNX XapPaKTEPUCTUK HebecHbIX
TeN— UX M3CC- —MCNonb3yeTca 0606weHHbI HbioTOHOM TpeTuit 3aKoH
Kennepa:

T?(MC"‘”U) =__i 4)

T. €. KBaApaTbl CWUAEPUMECKMX MEePUOAOB MNAHeT, YMHOMEHHbIe

Ha cyMmy macc ConHua u nnaHeTbl, OTHOCATCA Kak Ky6bi 60nblimx

nonyoceit opbut nnaxer. B popmyne (4) Mc — macca ConHua; m,,

T: n a, — COOTBETCTBEHHO Macca, nepuoa obpaweHua n 6onbwan .

nonyock opbuTbl NepBo nnaHeTbl; m, . T,, @, — macca, nepuoa
obpauieHna m 6onbwas nMonyocb BTOPOW NNAHETHI.

12 o, [loxamure, 410 Qopmyna (2), nonyyeHHan Kennepom u3
aHanm3a HabmoneHnd, ecTs YacTHbIA cydal @opmyns (4).

BbiACHUM, Kak C NOMOWDbLIO POPMYNbl (4) MOXHO BBMUCIUTL MAacCy
KaKkoW-Hubyab nnaHeTbl, Y KOTOPOW eCTb CnyTHuUK. [nA 3Toro
o603Haumm maccbl ConHua, niaHeTbl U ee CryTHMKa COOTBETCTBEHHO
yepes Mc,m, m,, nepuoabl obpauleHna nnaHeTbl Bokpyr ConHua u
CrYTHUKA -BOKPYr nnaHeTbl — u4epe3 7 u T; W, HaKoHeu, cpeaHWe
PacCTOAHUA nnaHeTol oT CoNHUA U CNYTHWUKA OT NMaHeTLHl — Yepes a8 W
a, . Torna TpeTwii 3aKoH Kensiepa MOXHO 3anncaTb B BUAE -
FMc+m) &

I (m+ my) a
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Macca ConHua Bo MHOro pa3 6onbwe macchi- MoBoi-w3 AnaHer, T. e.-
Mc>m. Macca nnaHeTbl O6BIMHO TaKKe O4EHb BeTiKa NO CPEBHEHWUIO C -

Maccol CryTHUKa (MCKitouexune coctaBnsioT 3emna n flywal), T. e.
m>»m,. [lo3T0OMy C [AOCTATOMHONW - CTENEHLIO TOYHOCTU . MOMHO
BLIMMCIUTL OTHOWeHWe Macchl ConHua K Macce NNaHeTbi.Mo @opMmyne

f:::-_‘ r,)( )s ) (5)

13, flesimoc, oaunH n3 cnyrHunkos Mapca, OoTcTouT OT naHeTH
. Ha paccroaHnm -23-500 kKM n cosepuiseT agnH obopor aonpyr

Mapca 3a 30" 18".

3HanA cpegHee pacctosarne 3emmm or COMNHUE M CHABPHNYECKMH

nepnon 3emnu, BouC/IMTE OTHOWeHME mecc Mapca n ConHyas.

3. OTKPbITUE HEATYHA — TPUYM® HEBECHON MEXAHUKU.
Crporo 3nnunTuyeckoe ABWKEHUE BO3HWUKAET NOA AEACTBUEM MPUTAME-
HUA opHoro tena. Ho nioban nnaHeta MCMLITLIBAET NPUTAKEHWE CO
CTOPOHbI APYIUX NNaHeT. B pe3ynbraTe BO3HWKEIOT OTK/IOHEHUA OT
3NNUNTUYECKON TPaeKTopUW, wnu BosmyujeHuA. Pazgen actpoHomuM,
nuccneayownin ABvKeHUA HebecHbIX Ten rnoa AeicTBUEM WX B3aUMHOrO
NPUTRAMEHNA, Ha3bIBAETCA Heﬁecuoﬁ MexaHuKoil.. 3akoHbl Kennepa u
38KOH BCEMWPHOrO TATOTEHWA — OCHOBHbIE 33KOHbI HebecHOn Mexa-
HWUKM,

B 1781 r. 6bina OTKpbITa NaHeTa Y paH. Opﬁma YpaHa OKa3anacb 04eHb

«HENOCNYWHO»: faie C Y4eTOM BO3MYUWEHWUA OT NNaHeT MONYYWUIUCH

KaKue-T0 HeOGbACHUMDbIE OTK/IOHEHWA OT S//TMNTUYECKOTrO ABMIKEHMA.
YueHbie (ppaHuy3 JleBepbe v aHIM4aHWH Agamc) npeanonoxunm, 4To
33 YpaHOM CyuleCTBYeT NnnaHeTa, B/IMAIOWAA CBOUM TPUTAXMEHMEM Ha
aswKeHne YpaHa. Bbinu BbiuMCNeHbI KOOPAWHATHI 3TOM nnaHeTHl, a
23 ceHTRbpA 1846 r. Hemeukuh actpoHom [anne pAenCTBUTENBHO
Hawen 3Ty nnaHetyl Tak Ha «KOHYMKe Nepan 6bin OTKPbIT HerryH. faxe
nocne 3TOro MHOMMe rofibl BbICKa3biBasIMChb NPBAMNONOKEHUA O TOM, YTO
3aKOH BCEMWPHOTO TAFOTEHWA «CAWWKOM npocT», 4Tobbl  6biTb
QYHAAMEHTANbHLIM 3aKOHOM NEUPOALI, M AKODBLI HYKAAETCA B YTOYHe-
Hum. OaHako. Bce pa3BuTMe HeOGeCHOW MexaHWKM W BO3HMKHOBEHWe
9xcnepnmemanbuon HebecHO MexaHUKN — acTPOAMHAMUKU, U3ydaio-
Wlei ABMKEHNE WCKYCCTBEHHbIX HebecHbix Ten (c. 90), — nokaszano,
4YTO HET Heo6XOAUMOCTU B YTOUHEHWM 33KOHA BCEMWPHOTO TAFOTEHWA.

Ynpawuetme 5. 1. Cpopmynupyiite 3aKOHbl Kennepa npuUMeHUTeNbHO K
ABVMEHWIO NCKYCCTBEMHOTro CAyTHMKa 3emrm. 2. Mpu Kakom ycnosuu MOMHO
BbIYMC/INTL MBCCY NNaHeThbi, ﬂOﬂbBVﬂCb 0606uieHHbIM TPBTHUM  38KOHOM-
Kennepa?
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§6. OMPEAENEHWE PACCTOAHUA [0 TEN CONHEYHON
CUCTEMBbl W PA3BMEPOB 3TWX HEBECHbBIX TEN

Tonbko Ha nepsbili B3rNRA onpeAeneHne paccToAHMA A0 HB6eCHbIX Ten
. KaeTCA Hepaspewumon npobnemoit. Ha camom pene  HaigeHo
. HBCKONBLKO. AYTe ee peweHuA. PacCMOTPUM HEKOTOPbI® M3 HMX.
‘1. OTHOCMTENbHBLIE PACCTORHMA - MNAHET OT: .CONHUA..
- NpuHaB paccroaHne 3emnmn ot ConKua 3a eAMHNUY, MOXHO ONPeaenuTb
- OTHOCUTeNbHbIE PAacCTOAHWA Apyrux-nnanet ot Connua. flea criocoba
: OMPERNSHUA OTHOCHTEAbHLIX PaCCTORHWIA: BaM -YIKe uaeecmu {c.21#m..
25).

- 14, B vem 38KAION8IOTCA . e cnocobus?

2. PAﬂMOﬂOKAUVIOHHbII?I METOA W NA3EPHAA HOKAUVIH Ha
He6ecHOe Teno MOCHINBIOT MOWHBIA KPaTKOBPEMEHHbIH PaauocurHan, a
3aTeM MPUHAMBIOT OTPaXKeHHbI curHan. CKOPOCTL PacNpPOCTPaHeHUA
PanMoBONH paBHA CKOPOCTW CBeTa B Bakyyme. losToMy ecnu 3HaThb
BpemMA, KoTopoe norpebosanoch curHany, utobul Aot no HebecHoro
Tena n BO3BPAaTMTLCA 0OPAaTHO, TO /NIGrKO BLIMUCIUTL MCKOMOE
paccTonHne. Paanonokaumo flyHbi yaanoch ocywectsuts ewe B 40-x
rogax. PagnonokaunoxHble HabnoaeHUA NO3BONNMNN YTOYHUTL. PECCTO-
AHUA A0 AyHbl, BeHepbl, Mepuvpun, Mapca, * IOrm-repa Conmua #
3Ha4YeHMe acCTPOHOMMYECKOW eauHUUbl: O AOCTUIHYTOW HbiHe TOUHOCTV
He MOFNIM U Me4TaTb acTPOHOMbI npownoro (c. 92).
WckniounTenbHO TOYHbIE - U3MEPEeHUA PBCCTOAHUIA MEMAY - TOMKaMu
NYHHOW -1 3eMHOW TIOBEPXHOCTU NPOBOAAT, WCMONb3YA YCTAHOBNEHHbIN
Ha JlyHe oTpamaTenb nasepHbix Nyveid. 3TU WU3MEPEHWA . aHBNIOFMYHbI
PaanoNOKaUMOHHbIM. OTpaaTeny HaxoAATCA Ha COBETCKUX IYHOXOAaX
W aMEPUKBHCKNUX CTaHUuAX.

3. ONPEOENEHNE PASMEPOB TEN CO/MIHEYHOW CUCTEMBI. Mpu
- HabmopeHuAx HebecHbix Ten: ConHeuyHOM CUCTeMbl MOWHMO- Henocpea-
CTBOHHO W3MEPWTb Yrof, MOA KOTOPbIM OHW BWUAHbLI. .3HaA YrnoBoO#

3emas

Puc. 7. Onpenenenune pasmepos HebecHbix Ten CONHGUHON CUCTeMmbl



ConHe4Han cuctema : 29

panuyc ceetna p v pacctoanme po csetuna D (puc. 7), sbruucnstor
NnuHelinbie pannyc R no @opmyne

R=D-sinp . (6)
Ynpaxuerme 6. 1. Buanmbte yriossie pasmepsl Contua n FlyHbl NpUMepHo 0an--
HaxkoBbl (16'). Kakoi BbiBon ‘Bbi MOMETE CABNETL © COOTHOWEHNN ANHEWMBIX

: pasn%pos ] paccroauni‘u STHx #Hebechbix Tén? 2. Buinonkute 3aganua 13'n 14~
- (c.128)

§-7.-nBMEHVE NYHLL 3ATMEHWA
1. OBPAUIEHUE WU BPAWEHUE AYHbI. Nnockocts 0pbuTsi flyHbl He
-COBRAABET “C MNNOCKOCTLID - DPGITH - 3emnm <1 '06pa3yeT ¢ Helt yron
npumepHo 5°. NlyHa aBvxeTtca BoKPyr 3emnu no annuncy (1V,132).
15°. Borumcnure paccroarne go flyusi B nepuree u anoree.

MonHbit 060poT BOKpyr 3emnu JlyHa cosepwaeT 3a 27,32 cyt
(cnpepmyeckmii mecay). 3a 310 we Bpema JlyHa nenaet o60pPOT BOKPYr
cobcrBeHHon ocu. B pesynbrate coBnageHnAa nepuonos obpauleHua u
BPAWEHNA C 38MNN MOXHO BMAETb TONBKO OAHY CTOPOHY JlyHbi {c. 93).

16 . Hax npoucxoanno s asmmenne JlyHsl BOKpYr 3ewm ecrm
661 ﬂwmﬂe BpaULaIecs <BOKPYT CBOeH -ocH? .

2. PA3bl TTYHbL. Bua JlyHbi HenpepbiBHO. UBMEHABTCA: Mbi, Harpumep,
BAAVMM WNN Y3KWiA cepn JlyHbl, Win MONOBUHY AWUCKA, WK «TOMHYION»
Nyny. WUHoraa Ha npoTrmeHwn Bcel Houn JlyHa COBCem He BMAHA.
Mouemy meHaeTca BuA JlyHbi? flyHa CBETUT OTPameHHbIM (PBCCEAHHBIM)
_conHedHbiM cBeToM. OpHo nonywapuwe JlyHsi Bcersa OCBeuleHO

IlepBag 4eTBEpPTH

©

IonHonyHue 3 HoBonyune

Jlyuu Conuua

Mocnenuss 4eTBEPTh

Puc. 8. CmeHa nyHHbix @as’
BbiAcHATE, KAKOMY B38MMHOMY pacnonomeﬁmo Connya, 3emnun n JlyHsi
COOTBETCTBYIOT OCHOBHbI® @836l JTyHbl ,
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Puc. 9. Pacnonoxenue ConHua, JlyHbi ¥ 3emMn# BO BPEMA COMHEYHOrO:

3aTMeHUA.
B Kawovi @asze /lyna?

ConHuem, Ho C 3emnu OCBeweHHan 4acTb JlyHbi BUAHE NO-Pa3HOMY. «
CmeHa Buaa JlyHsl (MM nyHHbiX a3} obbAcHReTcA Tem, uyto flyHa™

3aHUMaeT pa3nnuyHoe NonoeHve oTHocutenstHo 3emnu u Conuua.

OcHoBHble @a3bl JlyHbl (puc. 8): HoBonyHne — IlyHa Ha Hebe He BuaHa;
nepBaA 4eTBeptTs — JlyHa wumeeT BWA NONyaucKa, obpawieHHoro B
CeBEPHOM nonywapun 3eMn BbINYKNOCTbIO BNPABO; /70/1HO/TYHUE —
BuaeH Becb AuCK JlyHbi; notsnegHAas 4vetsepts — JlyHa wmeeT BuA
nonyaucka, 06pauweHHOro BbiNyKNOCTLIO BNeBO. [TpoMenyToK BpemeHn
MeMay ABYMA NOCNe[0BaTeNbHbIMU OAMHAKOBLIMU Pa3amm (Hanpumep,

HOBONYHMAMM) cocTasnfeT npumepHo 29,53 cyr (curHogmyveckuss .

MecAy).

[paHuua, oTpenAioulan OCBeWeHHYH0 4acTb JlyHbi OT HEOCBeweHHOW,
Ha3biBaeTcR TeomuHaropoM. Koroa JlyHa mmeer Bma y3Koro cepna
(pactywnii cepn — B 3anagHoii yactu Heba BCKOpe -MOCNe 3axoad
ConHua; ybbiBalowmii cepn — Ha BOCTOKe nepea Bocxogom ConHua),
MOMHO PacCMOTPeTb He ocBeuleHHyo ConHuem uacTb flyHbl, KoTopan
cBeTUTCA 61enHO-CepbiM CBETOM. 3TO OTpameHHbIA (pacceaHHbIR) ceeT
- 3emnu. OH Ha3bIBAETCA r16/16/1bHbIM CBETOM.

3. 3ATMEHWA. Korga npu cBoemM faBmkeHun BOKpyr 3emnu JlyHa
3aKpbiBaeT cobo ConHue, HacTynaet cosHeqHoe 3aTmenne (puc. 9).
Ecnu xe /lyHa nonanaeT 8 TeHb 3emnu, TO NPOUCXOANT /1yHHOE 38aTMe-
Hue (puc. 10).

Buabl conHeuHbix 3aTMeHWA: yacTHoe (/lyHa 3aKpbiBAeT TOABHO 4acTb
CONHEMHOro  AUCKa), 10/1Hoe - (/lyHa RONHOCTLIO 3aKPbIBAET AUCK
ConHua) n KosmsyeobpasrHoe (BOKPYr uYepHOro- aucka JlyHsl BMAHO
APKOE KONbUo — He 3aKpbITan JlyHoit conHeyHan NOBEPXHOCTB).
Buabl NyHHBIX 3aTMEHMIA: YacTHOE W nonHoe.

17 . Hanbosee rpogoOKNTENILHBIM (npumepﬁo 7 MuH) nonHoe
co/iHeyHoe 3armerne ObiBaaT, Koraa 3emMniA HaxoauTca B6/T3u
agema cooed opburss, 8 flyHa — B6nsn nepires. [Movemry?:
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Puc. 10. Pacnonoyexve ConHua, 3emnu ¥ JlyHbl BO BpeMA /TYHHOIO 3aTMEHUA

18*. llpn Kawux O6CTOATENNILCTBAX NMPONCXOANT KO/bYEOBPEa3Hoe
CO/IHBYHOE 38TMEHNE? ) .

19 *. Hak Bbl fymaeTe, novyemy 3aTMEHNA HE NPONCXO[AT HaMabIM
mecay? (Yawe ObiBE6T TO/ILKO ABA. COMHEYHLIX M AB8 JIYHHbIX
38TMeHHMA B rog.) , - :

JlyHHble 3aTMeHWA HabNIOASIOTCA  Yaule, 4eM CO/MHEYHbd. 370
0b6bACHAGTCA TeM, 4TO NyHHble 3aTMEeHWA BMAHLI Ha BCeW NONOBUHE
3emnu, -06pawieHHoi K -flyHe, a ROMHbie -CONHEuHbIE 38TMEHNA —
TONbLKO - B Y3KOM nonoce. FlonHble - CONHEYHbe 3aTMEHWA PEeAKM.
Hanpumep, B MocKBe NoOMHOE CONHEYHOE 3aTMEHWE MOXHO OGyaet
yBnaet (ecnu He nomewaeT nnoxaa noroaal) Tonbko 16 oxTAGpA
2126 r. Nonb3yacb WAK, Bbl cymeeTe Yy3HaTb, KaKue 3aTMeHUA
npow3soirayT B 6nwkaliwes Bpema u rae oHn 6yayT BUAHLI.

MonHoe conHeuHoe 3aTMeHWe — OYeHb KpacuBoe fABneHme. Ha mecre
Conrua BUAEGH YePHLIA ANCK, OKPYMEHHbIH HemHbiM cepebpucto-
HMEMUYIKHBIM cuAHMEeM (KopoHoii). [IHeBHOW cBET HAacTONbKO ocnabepa-
€T, YTO BUAHbLI APKWEe 3Be3/bl U NNaHeTbl. [OPU3OHT OKatMNeH 3apeBbiM
KONbUOM. ) e o

Bo BpemAa NonHoro nyHHoro 3atmeHus JlyHa He uc4ye3aeT COBCeM, a
npuobperaeT KPACHbLIH OTTEHOK. 3TO OBBLACHAGTCA TEM, YTO COMHEYHbIE
NYuV NPesIOMNAIOTCA U PaccevBalOTCA B 3eMHO#K aTmocgepe. Mpuuem
PaccenBalOTCA B OCHOBHOM CuHuWe-# ronyboie nyun (yem n obycnosneH
uBeT Hauwero [AHeBHOro Heba), 8 nNPeNioMNAIOTCA —  KPacHbie.
KpacHbiMu nyuamy Kak 6bl. HACbILIGH KOHYC 36MHOW TeHW, B KOTOPbIA
nonanaeT J/lyHa BO BPeMA 38TMEHWA. :

B npowinom HeobbHbIY Bua MyHb n ConHua BO BpemA 3aTMeHui npu-
Boavun nopei B8 ywac. Ceityac npuumHa 3aTmeHu nepecrana 6GbiTb
TalMoil. B HacroAulee Bpema pa3paboTaHbi OveHb TOuHbLIE .MEeTOoAb
NPeACKa3aHWA COMHEYHbIX M NTYHHbIX 3aTMeHUIA. MOXHO TaKKe y3HaTb,
KOFAa 33TMEHWUA NPONCXOANAN B NPOWIOM. ACTPOHOMbI HEOAHOKPETHO
NOMOrany UCTOPUKaM YTOUHWUTb AATY UCTOPUYECKUX cobbiTuid, KoTopble,
o CBMAETENbCTBY NeTonuceil, COBMNafanu C 3aTMEHUAMM.
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HabnioneHna 3aTMeHWA NO3BONAIOT YYEHbBIM MOMIYMUTL  BaXHbIe
cBefieHMA . O @u3andecKoll npupode COAHUA, CTPOSHWUM 3EMHOW:
aTmoceepbl 1 ABwKeHUn JlyHbi.

YnpaxHerme 7. 1. O6bAcCHUTE - NPUMHY CMeHbl NyHHbLIX @a3. 2. Kak
nPONCXoauT cmMeHa @a3 3emnn Ha Heb6e J[lynni? 3. O6bACHUTE NPWMKHY
COMHEYHbIX - N JIYHHbIX 3aTMeHWA. 4. KaKoB MWHMMANBHO BO3MOMHbBIA
' NPOMEKYTOK BPEMEHU Meay CONHEeYHbIM U NIYHHbIM 3aTmenueM? 5. Mocrapaid-
Tecb BbINONHUTL 33aaHme 15 (c.128).

§ 8. npuPona nYHI

1. PABMEPbl, MACCA W CPEAHAA NNOTHOCTb. [aHHbie 06 3TMx
| @U3NNECKUX XapaKkTepucTuKax JlyHbi npuseeHbl B CNPaBOMHOW
Tabnuue 1V, 132. Mo3HaKOMLTECH C HUMW. U NOAYMAMTE, YTO HYKHO.
3HaTb, YTOObI OnpenenvTb pPasmepbl, MacCy, CPEAHIOND M/IOTHOCTL W
YCKOPEHWE CW/bl TAXKECTV Ha NOBePXHOCTN JlyHbi.

20¢. 3naA, uTo macca [lyHbi cocTaBnAeT /a3 maccsl 3emm,
BLIMHC/INTE YCKOPEHME CH/IbI TAECTH HE 10BepPxXHOCTH JTyHbI,

2. OTCYTCTBVUE ATMOCOEPbI W BOAbl. /lyHa nuweHa CKONbKO-
HUbyab owlyTMMOil aTMoc@epbl. Ecnu aonyctutb, 4TO B NPOWNOM Y
JlyHbi 6bina aTMOC@epa, To BnocneacTasuu JlyHa He cMorna yaeparthb ee
CBOMM MPUTRIKEHNEM.

Ha /lyHe HeT n HuKoraa He 6bi1o BOAbI. Vlcnapenue BOAbI oﬁpasoaano
661 BOKPYr JlyHbl rasoBylo 060NOMKY, KOTOpaR 6bi TOMe O6bicTpo

pacceanach..
- 3. TEMNEPATYPHbIE YCROBWA. Ha npoTAeHUW - RONTOFC AYHHOFO
AHA, ANAWErocA nNoYTM fBe 3eMHble Hedenn (06BLACHMTE, nouvemy),
NnoBepxHOCTb JIyHbl CWUNBHO HAarpeBaeTCA, '@ 3aTeM OX1aMAAeTCA B
HouHoe BpemA. OTcyTcrBue aTMOC@epbl. Ha JlyHe NPUBOANT K "PE3KNM
KonebaHuAm Temnepatypbl. B palfoHe «MOACONHEMHOW» TOMKM, T. e.
-Tam, rae ConHue AHEeM:-HaxOAMTCA B 3eHWTe, TeMnepaTypa [OCTUraeT
500 K. Ha npomBononomHoi ctopoHe JlyHbl NOBepXHOCTL OX1amAa-
etca npumepHo A0 120 K. 3HaunuT, Ha8 NPOTAKEHUN OQHNX NTYHHBIX CYTOK
(29,5 3emHbix CyTOK) npoucxoaAaT 6onbwme KonebaHmA TeMnepaTypsi.
OAnHaKO OHMU OTHOCATCA TONBKO K NOBEPXHOCTY JlyHbI. Yike Ha rnybuHe B
HECKONMbKO [IeCATKOB CaHTMMETPOB TemnepaTypa B TedeHWe JIyHHbIX
CYTOK He M3MeHAETCA.  3TO OGBLACHAGTCA TeM, 4TO AYHHbIW FPYHT OueHb
MOPUCTBIA U MMEET HWU3KYIO TEeMIONPOBOARHOCTb.
4. HEBO /TYHbl. U3-3a otcyTcTBuA aTMocpepbi He60 Ha ﬂyue Bceraa
yepHoe. 3Be3ab He MepuatoT. Houbto Ha JlyHe BUAHO MHOro cnabbix
386371, HO CO3B@3AUA TaM Te JKe, YTO N Ha Hebe 3emnu. (Movemy?) AHem
cuneT ConHuye v BuAHLI Hanbonee ApKne 38e3abl M. NNaHeTLl. Bnaronapn
3TOMY KOCMOHaBTbl MOIYT OPUEHTMPOBATLCA Ha JlyHe Nno 38e3naM AHEM
v Houbto. OpueHTMpPOBKa No 3Be3aam npuobpertaeT Ha JlyHe  ocoboe
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Puc. 11. 3emna Ha Hebe flyHui
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3HayeHUe, TaK KaK TaM MarHuTHbIA Komnac 6ecnoneseH: y JlyHbl HET
'MarHuTHOro Nons, NOAOOGHOrO 3eMHOMY.

dp@eKTHoe ykpawenue - Heba SlyHbi — Hawa 3emnna (puc. 11). Anck
3emnn 3HauuTenbHo 6Gonbwe conHeuwHoro aucka. (Mouemy?) -

5. NMOBEPXHOCTb J1YHbl. [lawe HeBOOPYMEHHbIM rnasom Ha JlyHe
BUAHBI O6WMPHBIE TEMHbIe Y4acTKN («MOpA») U cBeTnbie («maTepuKu»).
HecmoTpa Ha TO YTO B NIYHHbIX «MOPAX» HET HM Karnv BOAbl, B HayKe CO-
XPaHWNACb MPEXHAR CUCTEMA HaUMEHOBAHWWA, MNPeMTONEHHaA eule B -
XV11 B. Ha o6pawieHHol K 3emnie CTOpOoHe JTyHbi MaTepuku — FrOPUCTbie
palioHbi — 3aHumatoT okono 60% , a mopa — 40% . Muorue nyHHble
MOPA  OKaWMNEHbl NPOTAMEHHbIMU ropHbiMM  xpebramu.  Xpebrui
NO/YSWIMA HA3BAHWA 38MHbIX FOPHbLIX Ueneit (Kaexas, Anbnibi, MupeHen).
OueHb cBOE06Pa3HB MHOTOYMCNEHHbIE Konbuesble ropbi Ha Iyne. 310
Kparepsl w ympkn. OOBIMHO NYHHbIA KpaTep WMeeT crneaylowee
CTpOeHVe: 38BMKHYTbIi Ba/l, ONOACKLIB3IOWMIA AHO, U UEHTPA/NbHAA ropKa.
Avametpbl Hanbonee KPYNMHLIX UMPKOB AocTuratoT 250 KM npw BbicoTe
Bana 5 kM. B QOPMMPOBEHUM NYHHOTO penbe@a OCHOBHYIO PO/ib
WIpanu MHOTOYMCNeHHbIe MaieHNA MeTEOPUTOB U N1aBOBbIe M3/IMAHWA,
COMNPOBOXAAIOWMNE WU3BEPKEHUA BY/IKBHOB.

21* Haueprma B Macwrabe npo@uns 6oNLWOro IIYHHOI’O
ympKa.

OtcyrcTBue aTMOCPepBbi Ha nyue no3BonAeT noapobHo PaccMoTpeTb:
JIYHHYIO NOBEPXHCCTb (puc 12). Henosropuman KpacoTa ' /iyHHoro
penbe@a OTKPbLIBAGTCA nNepes HabnioaaTenemM, KOTopbi UMEET B CBOeM
pacnopamenm He6ONbWOI TenecKon WM XOTA 6bl NPU3MEHHbIN
6uHoKnb (c.127). B nonHonyHne ocob6eHHO XOPOWO BUAHbI MOPA W
OxeaH Bypb, .a KpaTepbl Haubonee OTYETNIMBO BLIAGNAIOTCA B6AU3M
TEPMUHATOPa, MOCTENEHHO repPemMewalowlerocA npu CmMeHe NYHHbIX
o83, - . .
B cambie 6onbwme Teneckonsl ¢ 3emnu PeAKO YRAGTCA PACCMOTPETL Ha
IyHe pneTann pasmepom MeHee KunomeTpa. Ho ewe Ao nepBsbix NoneTos
mopeir Ha JlyHy aBTOMaTW4eCKMe CTaHUMM nepejanyM Ha 3emnio
poTorpa®um, nonydeHHole ¢ He60NbWOW BLICOTbI Ha MOBEPXHOCTLIO
JlyHbl, @ 3aTeM 1 C ee NOBEPXHOCTU. 3TU POTOrPaPun NO3BONUN Ha-
4aTb M3YYeHMe MEJIKUX feTaneil IYHHOro penbeda (oueHb ManeHbKue
KpaTepbl, oTAeNbHbie KamHu, puc. 13). OKa3anocb, YTO U3 MHOXKECTBa
HeboNbWwnX KPaTepOB COCTOAT W CBET/Ibie /lyyH, TRAHYWMeCA OT
HEKOTOPbIX NlYHHbIX Kpatepos.
B otnmume OT NPOOO/MHAIOWMXCA B TeueHMe HEeCKO/MbKUX cToneTwii
“TeNeCKONUYEeCKUX MCCnenoBaHuii BUANMOW CTOPOHbI JlyHb uccnenoBa-
Hue obpaTHOW ee CTOPOHbI - Ha4aNoCh 6yKBanbHO Ha HawwuX .rnasax.
Bnepsbie B ICTOPUN HayKu o6pa11-|aﬂ cropoHa JlyHbi 6bina cpoTorpadu-
Ha COBETCKOW aBTOMaTW4eCKoW craHuueit «/lyHa-3» B oOKTAGpe
1959 r. (c. 95). MpuMepHo 4epe3 wecTb net (uonb 1965 r.) coseTckan -
/BBTOMATUYECKAA MEeMNNAHETHAA CTaHUMA «30HA-3», BbIBEAGHHAR Ha
‘TBMOUSHTPUYECKYIO . OpOMTY,. Nepenana . HOBLIe BLICOKOKAYECTBOHMEE"

3
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qoTorpaguu (puc. 14). ObpaTHyto CTOpOHY JTlyHbl POTOrpagupPoBany u
C aMePUKAHCKNUX WUCKYCCTBEHHbIX CryTHUKOB JlyHbl. Bce 3T1 3Kcnepu-
MEHTbI MO3BO/MIAN COCTaBUTL KapTy u atnac 06paTHOW CTOPOHbI JTyHbI,
NYHHBLIA - FNO6YC M NOMHYIHO KapTy, OXBaTbiBAlOWYK MNOYTU BCHO
nosepxHocTb JlyHbl. Okazanocb, YTO Ha HeBuAUMOM nosiywapun JTyHbl
npeobnanatotr maTepuku. .

6. NNYHHbIA TPYHT. BnaronapA ycnewHbiM NoneTam aBTOMaTUYeCKNX
cTaHuMih Ha JiyHy W NyHHbIM  3KCNEAWuuAM CTanu  WU3BEeCTHbI
MexaHu4YecKue CBOWCTBA SIYHHOrO rPyHTa, ero XMMWYEeCKUii U MuHepa-
norudeckuii cocraB (c. 96). Ha JlyHe Her TONCTOrO CNOA nNbiNK,
KOTOPOFO B HEAiABHEM TPOWJIOM OMNacanuch MHorne ydeHbie. Ho nbiib
Ha Jlyne ectb. OHa 4epHO-CEPOBATOro UBeTa W MO BHeWHeMy BUAY
HaNOMWHaeT APEeBECHbIN Yro/ib. TOHKUM CNOEM MbiI MOKPbITbI SIYHHbIe
KaMHW, Nbinb NEerko npuaunana K nogowsam obyBu U cKagaHapam
actpoHaBToB (c. 95). Mo mepe norpye:ma B rnybuHy K nbineBUAHOMY

Puc. 13. QparmeHT 0aHON U3 NEPBbLIX NaHOPaM, nepeaaHHbIX ¢ JlyHbl COBETCKOW
aBTOMaTUYECKOW MEeMNNaHeTHOW cTaHuuelt «/lyHa-9»

Beicoko /m Hag ropusoHTom JlyHsl Haxogunocs ConHUe B MOMEHT @OTOrpapm-
POBaHNA? .
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NOPOWKY NPUMEWMBAIOTCA TBepable OCKOMKU MarmaTWdeckux nopof,
CTEKNOBUAHbIE 3epHa (NYHHbBIN rPYHT UCKPUTCA). MOBEPXHOCTHBIA cnoi

NyHbt  (ayHHbIG  peronnt) nopsepweH npoueccam  3po3vuu  (yaaps

MeTeopuToB; 06paboTKa NYHHLIX NOPOA NOTOKAMU YaCcTUU, HEeNpPepbiBHO

ncxoaaummn ot ConHua). TPpyHT M3 NyHHBIX MOpel - OTNnYaeTca oT

rPYHTa U3 MaTepPUKOBbLIX PAiloHOB. MPYHT M3 Mopeli NOXOX Ha 3eMHble

6a3a/1bTsi: 3TO TEMHbI MaTepuan By/KaHU4ecKuX Nas. B matepukosbix

paiioHax npeobnapatoT 6onee ceeTNble Nopoabl (aHOPTO3UTHI). JlyHHbIE

6a3ansTbl COMEPHAT Kene3o, KPeMHWIA U MHOro APYrux XOpowo
M3BECTHbIX HAM XUMWYECKUX 3N1eMeHTOB. JlyHHbie aHopTo3uThl obora-

‘WeHbl asIlOMUHNEM M KanbuveMm. )

Ha JlyHe He 06HapyXeHO HUKaKUX MUKPOOPraHU3MOB.

. B nabopaTtopuu TwartenbHO onpeaennunn M BO3PACT NYHHbLIX MOPOA.

Camble «monoable» MOPOAbl HaiaeHbl B MOPAX — WM OKONO

3 mnpa. net. Mopoabl YHHBIX MaTEPUKOB NPUMEPHO Ha MUANNaPA neT

Puc. 14. Ooun w3 paitoHoB 06paTHOW CTOPOHBI JTyHbI
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crapwe. NccnenoBaHnA NyHHOro BewlecTBa AafyT UEHHble CBeAeHWUA O
npoueccax POPMUPOBAHNA /IYHHLIX [OPOA M O MPOWIOM JlyHbi.

Ynpawxunenne 8. 1. CpasHute JlyHy Cc 3emneil, yKaxuTe OCHOBHble “epTbi
cxoactBa - m pasnuumA. 2. Wicnonb3ya Martepuan naparpaga, npvuseaute
npumepbl no3Hasaemoct mupa. 3. MocTapanTecb NPUCTYNUTL K BLINOAHEHUIO
3apaHuA 16-(c.128).

§ 9 NNAHETbHI COI'IHE‘-lHOI?I CUCTEMbI

22¢. Kax npegcrasnan cebe KonepHux crpoeHue Conﬁew-fon
cuerempi?

1. 3AKOHOMEPHOCTW B CO/THEYHOW CUCTEME. Bokpyr ConHua
obpawatorca 9 6onbwmx nnaHet. Mepeuncnum mx B Nnopaake yaanexrna
ot ConHua: Mepkypuii, BeHepa, 3emna (c JlyHoit), Mapc (c 2 cnyTtHu-
kamu), HOnutep (c 15 cnytHukamu), CatypH (¢ 20 cnytHukamu), Ypan
(c 6 cnytHukamu), HentyH (c 3 cnyTHukamum), MnyToH (co cnyTHUMKOM).
Kpome 6onbwinx nnaHet BoKpyr ConHua ABMIKETCA MHOMECTBO MaribixX
nnaHet (acrtepouaoB) u KomeT. TakoBo obuiee ctpoenune ConHeuHoW
cuctembl. [iBmxeHne nnaHer B ConHeyHOW CUCTEMe MOAYMHEHO
cneayrouwmnm 3aKOHOMEPHOCTAM:
MnaHeTol aBMKYTCA BOKpyr ConHua no anauncam (BCNOMHUTE 3aKOHbI
Kennepa).
SKCUEHTPUCUTETEI OPOUT MNaHeT O4eHb Manbi.
Op6uTbl NNaMeT nexar nPubnnUsuTenbHO B OAHOW MIOCKOCTU.
MnaHeTbl ABVMIKYTCA BOKPyr ConHUa B TOM e HanpaBneHWU, B KaKOM .
ConHue BpawaeTcA BOKPYr ‘CBOEA OCK.
Y 6onbwuHcTBa nnaHeT (3a wucknioueHnem BeHepbl u  YpaHa)
HanpaBneHWe BPAWEHWA BOKPYr OCW COBMajaeT C HanpaBneHWem
obpaweHna Bokpyr ConHua.
Noutn 99,9% macchl BewlectBa ConHeYHOW CMCTEMbI NPUXOAUTCA Ha
[ONIO MEeANeHHO BpauwlaloulerocA BOKpyr csoeit ocu ConHua.
Mo CBOMM (@U3NYECKUM XapaKTePUCTMKam (Maccam, pasmepam u ap.)
NNaHeTb! ANATCA Ha ABe rpynnbl: NNaHeTbl 3eMHOW rpynnbl (Mepkypuid,
BeHepa, 3emna, Mapc 1, BO3MOXHO, O4eHb MaJI0 U3Y4YeHHbIA MayToH) n
M/1aHETbI-TMraHTbI (I-Onvrrep, CatypH, YpaH, HentyH).
2. NNAHETbl 3EMHOM TPYMMbI
23 e, BcrioMHUTE, YTO BaM MU3BECTHO O 3em/1e KaK Nn/1aHeTe M3
KYDCOB reorpa®umn, @U3nKu 1 npeabigyujnx ypoKoB aCTPOHOMMUN
(c. 96).
24¢. Paccmorpes VI, c. 134, ybeaurecb, 4TO nraHeTs!
3eMHOM rpynnbl CXO4HbI C 3eM/Iel N0 CBOUM Pa3Mepam, Maccam,
CPEAHNM N/IOTHOCTAM M HEebOIbWOMY YNCTY UMEIOWNXCA y HUX
CNYTHUKOB.
25¢. CpaBHUTe Nepuoabl BPAUEHWUA M18HET 36MHOW Tpynmbl.
Haran w3 nnaneT spawaerca 6bicTPBE APYrNX, 8 HaKaA —
MesasieHHee?
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26°. 3H3a yribl HaK/OHE OCEeH [1/18HEeT 3eMHO# rpynnsl K
n710cKOCTN MUX OPOUT, BLIACHATE, HaK Ha 3TUX [/18HETax

Puc. 15. Bua Mepxypmi ¢ 6nusKoro paccroanua («MapuHep-10»)
llosepxHocTs kKaworo HebecHOro Tena. BaM H8MOMMWHAET [MOBEPXHOCTD
Meprypua?
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nPOoNCXOANT CMEHa BPEMeH roga, v COaBHUTE CO CMEHOM BPeMeH
roga Ha 3emre.

CX0ACTBO U pasnuuve NAaHET 3eMHOIA rpynnbl 06HapYKMBAeTCA U nNpu
[eTanbHOM  WCCNeAOBaHWW MNPUPOAbI  KaAOW U3 - 3TUX nNNaHeT
(puc. 15— 18). Hanpumep, 6narogapa ycnexam KOCMOHaBTUKM WU pa-
AV0aCTPOHOMUYECKMM UCCEA0BaHUAM B HacToAWee BPeMA U3BECTHO,
YTO Ha NIaHeTax 3eMHOW rpynnbl UMEETCA MHOMECTBO METEOPUTHbIX
KPaTepoOB, HanoOMWHalOWKUX nyHHble (c. 98). Hemano Kpatepos
" (4 cpean HUX OOBOMLHO KPYMHbIX) ecTb U Ha 3emne. B aTom cxoacTeo

NoBepXHOCTEeA BCEX MnaHeT 3eMHOW rpynnbl. Ho ectb u BaxHble
oTanumA. Hanpumep, OTKPbITbie BOAHbIE NPOCTPAHCTBA (T. €. HAcTOA-
uje MOPA 1 OKeaHbl) CYWECTBYIOT TO/IbKO Ha 3emsie, rae OHW 3aHUMaIoT
rpuMepHO 24 '3eMHO MoBepxHOCTU. Pe3Ko OTNUYAIOTCA OT 3eMHOA
aTMoC@epbl  ra3oBble ‘obonoukn BeHepbl n Mapca. 31'0 oTnvune
KONMYECTBEHHOE W KayecTBeHHoe. ATMOCQepHOe [aaBneHve y Mo-
BepxHocTu BeHepbl npumepHo B 100 pa3 6onbluie, yem y nosepxHocTH
3emnun. Ha Mapce . aTmocpepHoe paaBneHdue npumepHo B 150 pas
“MeHbwe, 4Yem Ha 3emne. Bam pomkeH O6biTb u3BecTeH cocTaB
aTmoc@epbl 3emu (c. 97), a atmoceepst Benepbt 1 Mapca B 0CHOBHOM
COCTOAT W3 yrnekucnoro rasal Temnepa'rypnble YCNoBuUA, Hanudve
aTMOoC@epbl, MPOAO/MKNTENBHOCTL CYTOK W T. A. TOMke Heonunakoau
A3Xe Ha COCeAHWUX MaHeTax.

27 *. [lpurogHs! m aTMOCPEPLI 6nnmanwnx K 3emne nnaHer ana

AbixaHuA mofen?
3. MNAHETbI-TUTAHTHI.

28 . CpaBHute PU3NYECKINE XSPAKTEPHCTHKY N8HET-rraHTOB C

nﬂaHeraMM 39MHOM rpynnsl (V1,134). .

BbinonHus 3anamae, Bbl Y6EANUTECh, YTO B OT/IMYME OT .-NNAHET 36MHON
rpynnbi MI8HETbI-TraHTbl UMEIoT oueHb 6onbwiMe macchl, pasmepst,

Puc. 16. Manopama nosepxuocwi BeHepbl. W306pamerve nepenato 1 mapra
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6bICTPO BPAWAKOTCA BOKPYr CBOMX OCel. 3TW NNaHeTbl HaCTONbKO
CR/IIOCHYTBI K 3KBaTOPYy, 4TO, Hanpumep, cxaTue HOnutepa HeTpyaHo
3aMeTUTb B TENecKOMbl .aa)ke NpuW BU3yanbHbiX HabnogeHuax. HKak
npPaBwno, y NNaHeT-ruraHToB 60NbWwe CNyTHUKOB, YeM Y NNAHET 3eMHOMN
rpynnbl. B oTnnvuMe OT nnaHeT 3eMHOWA rpynnbl TMraHTCKWe MNaHeTbl
06n13aatoT ManbiMnU CPEAHUMU NAOTHOCTAMU. 3TO OBBLACHAETCA Tem,
4YTO B OCHOBHOM N/18HETbI-TMFaHTbl COCTOAT U3 TAKUX NErKNX XMMUHECKUX
3/1eMEHTOB, KaK BOAOPOA W renvi.

- Mpupona NNaHeT-ruraHToB ewle BO MHOrOM 3arafodHa. 3TO OTHOCUTCA
He TONbKO K TaKUM A3NeKum (U NO3TOMY ManoM3y4eHHbIM) NNaHeTaM,
kak YpaH v HentyH, Ho u k KOnutepy (puc. 19) n CatypHy (puc. 20).

. KOnutep — xapaKTepHblit NpeacTaBuTeNb NNaHet-ruraHTos. W3 Tene-
_CKonu4eckux HabnroaeHnit ussectHo, 4To HOnutep BpawaeTcA He Kak
TBepaoe Teno: Nepuoa BPauleHUA SKBAaTOPWNANTbHOW 30HbI HA HECKONBKO
MUWHYT MeHblE, YeM ANA CPEAHUX WNPOT U OKONOMNONAPHbIX obnacTelh.
Henocpeacmeunomy HabnrogeHnio  AOCTYNHLI NMWb BHEeWHne crow
OYeHb NPOTAMEHHOW aTmoc@epbl HOnuTepa.

MarHutHoe none. KOnutepa B HECKONLKO Pa3 npesocxoavn MarHuTHoe
none 3emnu. CBoum marHuTHbIM nonem HOnuTep 3axeaTbiBaeT nerawme

‘ot ConHua 3nekTpuueckue 4actuubl. B pesynbrate Bokpyr HOnuTepa

(kak n BoKpyr 3emnu) obpasytotrcAa obnacTv, B KOTOPbIX ABWKYTCA

3NEKTPOHbI U MPOTOHbLI. 3TO paguaymnoHHsie noaca HOnutepa. OHn BO

MHoOro pa3 6onblue paanaunoHHbIX MOACOB 3emnu. Ha HECKOMbKO TbiCAY

KWNOMETPOB NPOCTUPAeTCA U uoHoceepa Hnutepa. C asvxeHnem

INEKFPUHECKN 33PAMEHHbIX 4aCTUU B WOHOCPEPE U PAAUAUNOHHBIX

noAcax CBA33aHO WHTEHCUMBHOe paanou3nydeHne HOnutepa. MHoro

CNOMXHbIX Npobnem euie NPEACTOUT PEWUTb YYEHbIM, WUCCNEaYIOWNM

nnaHeTbi-ruraHTbl. Ho UMeHHO B 1CCNeNoBaHUN BCEX NNaHeT ConHeyHoW

cUCTEMbl — MyTb K rny60xomy NO3HAHWIO TOW NNBHETHI, Ha KOTODOM Mbl

HnBem (c 101).

1982 r. ¢ 60pTa cTaHUMK «BeHepan-13»
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Puc. 17. Kpartepbl Ha Mapce («Mapc-5»)

Puc.118. GdoTorpapua y4actka noBepxHoc Mapca, nepenaHHan «BuKuH-
rom-1»
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Ynpaxuenue 9. 1. MpoaHanusnpyiite Asnenne CMeHbl BpemeH rona Ha 3emne ¢
TOUKM 3PEHUA NPUYUHHO-CNEACTBEHHbIX cBA3el. 2. OAnHAKOBO NK NPOUCXOANT
CcMmeHa BpemeH roaa Ha nnaHetax ConHedHoit cuctembi? 3. Yem otnmuatotcs
NNaHeTbi 3eMHO rpyNnbl OT NNAHET-FTFaHTOB? 4. YTO Bl 3HaeTe 0 6vKaAwnX K
3emne nnaHetax? 5. MNocrapaitrech BbINONHUTL 33aaHua 17 i 18 (c. 129).

§ 10. MANbIE TENA COMHEYHON CUCTEMbI

1. ACTEPOUAbI. Mepsbii actepoua (Uepepa) 6bin oTKPLIT B Havane
X1X B. Ceituac 3apernctpuposaHo okono 2000 manbix nnaHer. Obuiee
4YUCNO 8CTEePOMAOB AO/MKHO BbiTb B AecATKM pa3 6onbwe. Actepovaam
NPUCBaNBalOT NMOPAAKOBbLIE HOMEPa W A3IOT UMEHa, NPEeNMyWeCTBEHHO

Puc. 19. lOnutep ¢ paccroanua 130 000 km («Tmonep-10»). Xopowio 3ameTHbI
0bnayHble MONOCHl, TRHYWMECA Napan/ieNbHO IKBATOPY NNBHETHI, KPYMOUNEK —
TeHb OT. OAQHOTO W3 CNYTHUKOB, OBan — 3arafjo\Hoe ercnoe MatHo B
aTMOCPepe NaHeTbi
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Puc. 20. Catypn. Qotorpagua, caenaHHaAa OAHUM W3 KPYNHBIX Ha3eMHbIX
TeneckonoB. HKonbua CaTypHa COCTOAT W3 MHOMECTBE OYEHb MasfieHbKUX
CAYTHMKOB NnaHeTbl. Kamabihi U3 3STUX CNyTHUKOB ABMKETCA BOKPYr CaTypHa no
3akoHam Kennepa

MeHcKkne. HeKoTopble HOBble acTepouabl Ha3BaHbl B YeCTb BEUKUX
nopev (852 Bnaaunena, 1379 SlomoHocoBsa), ctpaH (1541 IcToHwus,
1554 Orocnasua). OaHa 13 Manbix NIaHET HOCUT UMA 3amevaTesibHoW
Aovepun JleHuHckoro komcomona 3om KocmogembraHckol (1793 3oA).
Acteponabl ABMKYTCA BOKPYr COMHUA MO 3NAUMNTUYECKUM op6vn'aM B
TOM )Ke HanpaBneHuu, 4YTo u 6onbuwiMe nIaHeTbl.

29 ¢. Kaxosbi nepuoasi obpauwjeHnii aCTeponaoBs, OTCTOAWMNX OT
Connya Ha 2,2 a. e.? 3,6 a. e.?

B ocHoBHOM acrtepouabi pacnosnaraloTcA mexay opbutammu Mapca v
HOnwuTtepa. Ho -ecTb acTtepouabi, KoTopble B a@ennv yAanAaloOTCA 3a
opbuty CatypHa (lwaansro), apyrve B riepurenuym nPUGNMKAIOTCA K
Mapcy, 3emne (Amyp, lepmec). Wkap, oTkpbithii B 1949 r., name
nonagaeT BHyTPb 0pbutbl MepKypua.

30*. Hadgure sxcyeHTpucurer 0pbutsi Uxapa, 3HaA, 4TO ero
pacctoaHuA ot ConHYa B nepureninn M apenmmn CoeTBETCTBeHHO
pasHel 0,18 un 1,97 a. e. U3zobpasure B macwrabe o0p6uTbI
Meprypua, Berepni, 3emnn, Mapca, HOnurepa n Wkapa.

Uepepa — cambiit KpynHblit actepouna (anamerp 1000 km). Bonbuwimx-
CTBO e acTepoMAOB UMEIOT pa3mepbl OT HECKOMbKUX KUMOMETPOB A0
HECKOMbKUX [AECATKOB KwuiomeTpoB. MHorme w©3 HUX —  rblbbl
HenpasunbHON POoPMbI. Macchl 8CTepOUAOB CANWKOM Manbi, 4To6bl 3T
HebGecHble Tena Mornu yaepaTtb aTMoc@epy.
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2. KOMETHbI.
31°. [lpuxoannocs nn Bam Koraa-Hnbyab BMAETL KOMETY?

KomeTbl («xBocTaTbie 3B8e3abin) U3AaBHA NPUB/IEKANN BHUMaHMUe ntoaen,
BHYWAA MHOTUM M3 HUX CyeBepHbliiA yxKac. B cTapuHy noau B monuteax
npocwnn u3baBneHua OT Takux GeacTsBuit, Kak Yyma U Kometol. OT
apyrux Ten CONHEYHOW CUCTEMBI APKME KOMETbl PEe3KO OT/INYAlOTCA
CBOMM BMAOM, QOpPMOI opbuT, Gonbwmmu pasmepamm (puc. 21).

Opbutbl 60NLWMHCTBA KOMET — CWIbHO  BbITAHYTbIE  3/IUNCHI,
MNOCKOCTU HKOTOPbIX COCTaBMAIOT Pa3/iddHble YI/ibi C MAOCKOCTbIO
3KANNTUKN. [1BUrancb No Takum opbuTtam, KomeTol B nepurenuu 61usko
noaxoaAT kK ConHuy (1 K 3emne), a B apenun WHOrAa yAANAKTCA Ha
COTHMN THICARY acTPOHOMMYECKMX eauHuny. 3Haunt, ConHeyHas cuctema
nNPOCTUPAETCA Aaneko 3a npegens! opbutol MnyToHa — nocnegHein u3
W3BECTHbIX MOKa NaHerT. :

32¢. Oyerure nepmog obpaujeHNA KOMETbl, KOTOPAA B aPesn
orcrout ot Conrya Ha 40 000 a. e.

ExeronHo o6HapywvBaloT B cpeaHem 6—8 komer. Cpeau Hux
BCTPEHAIOTCA NEepUOAVYECKME KOMETHI, KOTopble B oOYepegHon pas
Bo3gpatunuc K ConHuy. Yacto KomeTbl OTKpbiBalOT nrobutenn
acTpoHOMMN.

N3BecTHbl KOMeTbI ¢ Hebonbwumu nepvodamn obpawieHnsa BOKPYr
ConHua. Camblit KOPOTKMIA Nepnoa y KomeTsl JHke (3,3 roaa). MHoro
pa3 npm6nvm<anacb Kk ConHuy u Kometa lannes, nepuoa ob6paweHus
KOTOpOiA okono 76 ner. Oqepennoe NOABNEHNE 3TOW KOMeTbl OXuAdeTCA
8 Havane 1986 r.

B KomeTax pasnuyaloT A400, ro/108y u XBocT. [inameTp ronosbi WHOTAa
AOCTUraeT COTEH TbICAY KWIOMETPOB, @ XBOCTbI MPOCTUPAIOTCA 06bIMHO B
cTopoHy oT ConHua Ha NEeCATKN U COTHU MWIIMOHOB Kunometpos. Ho
maccbl KomeT Mmanbi. Habniogaa cbnmkeHWA KOmMeT € nnaHeTamu,
acTPOHOMbI YCTaHOBW/IM, YTO MacCbl KomeT nopAagka 107®  maccobl
3emnu. Moutn BCA Macca cocpenoToyeHa B UEHTPAasIbHOMN YaCcTy rosioBbl
KoMeTbl, B ee Aape. flapa KOMeT no pasmepam CPaBHUMbI C
Hebonbwmmn actepouaamu. BewecTBo, OKpymalouwlee AQPO, U OCO-
6eHHO BewecTBO, M3 KOTOPOrO COCTOAT XBOCTbl KOMET, O4YeHb
pa3pemeHsbl. [103TOMy gae CTONKHOBEHWE C AAPOM KOMeThI 4nA 3emnu
HeonacHo. Alapa KoMeT co BpemeHeM pacnagatoTcA. OHW COCTOAT U3
HeboNbWUX Ten, coaepalmx CMecCh «3arpA3HeHHbIX» NbaoB. XBOCTbI
KOMeT HauuHaioT 006pa30BbIBATLCA MOA  AeACTBUEM  CONMHEYHOTO
W3NYyYeHUA, KOraa KoMeTbl HaxOAATCA ewle aaneko ot ConHua. CeéaeHunA
O XUMMUYECKOM COCTaBe ' MONy4yailoT W3 aHanu3a CNeKTpoB rasa,
HaXOAAWerocA B rofioBe M XBOCTe KomeTbl. Kpome ra3oB KomeTHble
XBOCTbl COAepPMaT 4acTWubi NbiiM. AQPO KOmeTbl M Nbilb CBETAT
OTpaMeHHbIM U PaCcCeAHHbIM COMHeuHbiM cBeToM. CBedveHve rasa
(pnyopecueHUnA) NPOUCXOAUT NOA BO3AGUCTBMEM CONTHEYHOrO WU3nyye-
HUA,
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3. 21. KomeTa ¥Y3cTa. 370 oaHa W3 YeTbipex KOMET, KOTOPYHD MOMHO 6bino
|eTb HEBOOpPYXeHHbiM rna3om. 25 qespana 1976 r., Koraa Kometa
161m3nnack K nepurenuio csoeli opbutbl, ee Bneck aoctur npumepHo 37
veTa 3amevaTtenbHa MHoroobpasvem @OpPM CBOUX XBOCTOB M TeM, 4YTO B
ote 1976 r. ee AQPO Pa3AeANSIOCb Ha 4aCTU
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- Puc. 22. Ockonok TuxoT3-AnMHbCKOrO MeTeopuTa

3. METEOPHbIE TENA W -METEOPUTbLI. Mpupona meteopos
(«napatownx 3Be3n») pOonroe BPeMA  OCTaBanach HepasragaHHOA.
Meteopsi — 3TO fABNeHWe BCMbiWKKM Hebonbwmux, BenUYMHOW OT
ropowmHbLE A0 6UNNMAPAHOrO Wapa, KOCMUYECKWUX Ten, BReTakdwux co
CKOPOCTbIO AECATKOB KW/IOMETPOB B CEKYHAY B 3eMHYI0 atMocQepy.
OueHb ApKne MeTeopbl (60/mabl) NOPOMAAIOTCA BTOPMeHuem Gonee
MacCMBHbIX MeTEOpPHbIX Ten. Bonuabl B BuAe OrHeHHbIX Wwapos CO
CBETAWMMMCA XBOCTaMMU MHOraa 6GbiBatoT BUAHLI AaXke AHeM.
ExxeroaHo B oaHu 1 Te xe Houn (Hanpumep, 12 aBrycta) MoXHO Habnto-
AaTb ocobeHHO MHOro meteopoB. Ecnn HaHecTW BuAUMbIE NyTM 3TUX
METEOPOB Ha 3BE3AHYIO KapTy M MNPOAO/HKUTL NYTW Ha3af, TO Mbl
Haiigem 'yyacTok Heba — pagMaHT, U3 KOTOPOTrO Kak 6bl BbineTaloT
meTeopbl. TaK, paAvaHT aBryCTOBCKMX METEOPOB HaxOAQUTCA B CO3Be-
3auu Mepcen (meteopHbiii notok MNepcena). MereopHsie noroxkn (a nx
n3BeCcTHO ceityac 6onee 30) HabnioaatoTcA B Tex cny4asx, koraa 3emnn
BCTPEYAETCA C POeM METEOPHbIX Ten, KOTopbie ABMMYTCA npubnusu-
TenbHO no oaHoit opbute. O6biMHO 3Ta oOpbuTa KaKoW-HUbBYAb
PaspywnBWENCA KOMETHI. )
3emna npu cBoem ABmkeHun Bokpyr ConHua HepeaKo BCTPEYEETCA U C
AOBONBHO KPYTMHbIMU TENAMKU, KOTOPbIE JINWb YaCTUMHO Pa3pYyWaloTCA B
aTmoc@epe U NafaloT Ha NOBEPXHOCTb 3emMnn B BUAE KaMeHHbIX Wnu
xenesHbix mereoputos. Npn OBMKEHMM KPYMHbIX METEOPHbIX Ten -
HabnogatoTca 60nuabl, @ B 3eMHOIA aTMOCQepe BO3HMKaeT MOUWHaA
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yRAapHaA BonHa. HekoTopble Takue Tena apobaTcA B BO3Ayxe, v Toraa Ha
3emnio BbinanaeT mMeTeopuTHbIA Aomas. Hanpumep, B 1947 r. B Buage
MHOMeCTBa OCKONKOB ynan Cuxors-AnuHbckuii - MeTeopuT (puc. 22).
KpynHble meTeopuThl Ha MecTe naaeHMA 06pa3yloT BOPOHKM, WU
HpaTepsi. Ha 3emne aecATHN 60NbWNX METEOPUTHBIX KpaTepoB. OaHum
M3 KpynHboix 6bln, BepoATHO, U TyHrycckuii - Meteoput (30 uioHA
1908 r.), noBanuBwwuii B cMBUPCKOIA Tailre Nec Ha OrpPOMHOM
. Tepputopuun. OOHAKO HU CaM METeOPWUT, HWU KpaTep OT €ero naaeHwA
0b6HapyuTh He yaanock.: [l1o CMX NOp B PaitOH NageHNs MEeTeopuTa Ha-
NPAaBMAIOTCA JKCNeaAuUUM, YHaCTHUKU KOTOPbIX W3YYaloT BbiBan reca,
OXOT epeBbeB, UCCNeyOT COXPAHMBWIMNECA B FPYHTE MUKPOCKOMNYe-
CKMe OCTaTKN MeTeopUTHOro BeuwlecTBa. [lpeagnonaratoT, 4TO npom-
30W10 CTONKHOBEHWE 3emsin C AAPOM HeboNbwoi Kometbl. Teno
Maccoii B. COTHW TbiCAM TOHH B30OPB3AOCb W WCMAPUNOCb Haa
NOBEPXHOCTLIO 3emnu.

Kamablit meTeopuT NpeacTaBiAeT UEHHOCTb ANA Hayku. (c. 104) Ewe .
HeAaBHO METeoPUTbI GbUM  EAMHCTBEHHBIMW HEGECHBIMWU Tenamu,

[OCTYNHLIMK UcCnenosaHnto B-naboparopunax. L[aHHble 06 ux cocrase
_ MO3BONAIOT CYAUTb O PACMPOCTPaHeHUU 3M1emMeHTOB B ConHeuHoi
_cUCTEeMe W paHHUX Nepuodax ee WUCTOPUU.

YnpaxHenve 10. 1. «3Be3aa ynana — 4enoBek ymep», — roBOPUAM B Hapoge,
yBuaes meteop. Moxete nu Bbl OMPOBePrHyTL 3TO cyesepue? 2. Bce nwm
HebecHble Tena, BxoaAawme B cocTaB CONHEYHON cucTembl, WapoobpasHbl?
3. Kakne HebecHble Tena v'qeuue cewvac YX¥e MOryT uccnefoBatb B 3eMHbIX

nabopatopuax? 4. MocTapaittech BbINONHATL 33a3HnA 19 1 20, a ecnn cymee're
To n 21 (c. 129) .

§ 11. oswME CBEAEHMA O COMHUE

33 . OxapanTepn3yiite po/b ConHua KaK WMCTOYHNKE MHOMX
BUAOB 3HEPrun Ha 3emie.

W3naeHa y pasHbix Haponos ConHue 6bin0 06BLEKTOM MOKNOHEHUA. Ero
CUMTaNW TNaBHLIM M CaMbiM MoOryulecTBeHHbiM 6omectBoMm. KynbT
Henobeaumoro Conﬂua CyuwiecTBoBan BO MHorux crpaHax (Fenmoc —
rpedeckuii 6or ConHua, Anonnon. — 6or ConHua y PUMNAH, Mutpa —
6or ConHua y nepcos, Pa — vy erunmaH, fpuMno — y BOCTOUHBIX
cnagAH). . B uects, ConHua BO3GBUranM Xxpambl, GnaranM TUMHbI, .
npvHocuny - wepTBbl. C Tex. nop MPOWso MHOrO BeKOB. Kak e
M3mMeHW1I0Cb OoTHoweHune mopeit kK ConHuy? Ceiidac ydeHble U3y4aoT
npupoay ConHua, BLIACHAIOT ero BnuAHue Ha 3emnio, paboTaloT Hap
npobnemoit NPaKTUHECKOrO NPUMEHEHUA HENCCAKAeMOW  CONMHEYHOW
sHeprun. ConHue — eawHcTBeHHan 3pe3fa B ConHeuHolt cucTeme.

W3yuan 3Ty 6nvKaliwyto K Ham 38e34y, Mbl Y3HaeM O MHOTUX ABMIEHUAX
1. npoueccax, NPUCYWMX APYrMM 3Be3aam. _

1. PASMEPbl, MACCA W CPEOHAA MIOTHOCTb (V,132). Paauyc
Connua 8 109 pa3, a obvem npumepHo 8 -1 300 000 pa3 6onbwe
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paauyca n obbema 3emnu. Macca ConHuya npumepHo B 330 000 pa3
6onbuwie maccol 3emnu 1 noutn B 750 pa3 60nbuwie CyMmMapHOW Maccsl
nnaxder. ’
34 . Cpasuure no pasmepam u maccam CosHye n FOnurep.
U306pa3znte B Macwrabe 3t HebecHble Tena.
35 . Buuncanre cpearroro naorHocts ConHya. CpaBHUTe ee co
cpeqHe nnoTHocTero 3eman u Fonutepa (111,132;V1,134).

2. XAMWYECKMA COCTAB W OM3IWMMECKOE COCTOSHWE
BEUIECTBA. BaHeitwime csegeHun o npupoge ConHua nonyueHbi w3
aHanu3a ero criektpa. Cnektp ConHua HenpepbIBHbLIA CO MHOMECTBOM
NvHWA nornouleHnA (ppayHro@eposbix NuHUi). WccneposaHne @pa-
YHFOQEPOBbIX NIMHWIA MO3BONAET - ONpefennTb XUMWYECKUA COCTaB

Puc. 23. Bua ConHua B Teneckon

4-1269
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atmocpepbi ConHua. Ha ConHue obHapyxeHo 6onee 70 xumuuyeckux
anemeHToB. HUKaknx «He3emMHbIx» 3nemeHToB ConHue, Kak n Bce Apyrue
HebecHble Tena, He cogepkuT. Camble PacNPOCTPaHeHHbIe 3N1eMeHTbI Ha
ConHue — Bogopoa (70% Bceit maccol ConHua) u renuii (28% ).
HanomHum, uto renuii («conHeuHbiA ra3n) 6bin BnepBble OTKPLIT Ha
ConHue (1868 r.) n Tonbko noutu Yepes 30 ner — Ha 3emne.

36*. Onupaacb Ha 3HaHWUA W3 KYPCOB @HU3NKN U XUMWY,
" BCIIOMHWTE, KaKYtO POJIb CbifPasl refinii B U3YJYEeHNN CTPOEHHA
8TOMa, B PU3NKE HU3KNX TeMNepaTyp, rAe Cenyac NCrosb3yerca
resnivi.
Temnepatypa «nosepxHoctu» ConHua okono 6000 K. Mpu Takoi
TemrepaType aTOMbl MHOMMX XMMWUYECKUX 3/1eMEHTOB WOHW30BaHbI.
C rnybuHoit Temnepatypa ConHua BO3pacTaeT ¥ BMecTe C Tem
YBEeNMYNBAETCA YUC/IO WOHW30BaHHbLIX- aTomoB. B Heppax ConHua
TemnepaTypa, Kak MOKa3bIBAKOT pacdyeTsl, gocturaer 15 - 10° K.
Mostomy BeuiecTBo Ha ConHye HaXOANTCA B NNa3MEHHOM COCTOAHMUM, 3
camo ConHue — pacKaneHHbili NNasmeHHblid wap.
3. CONHEYHAA NMOCTOAHHAA U CBETUMOCTb CO/HUA. MonHoe

© Puc. 24. Yuactok @otocqepbl ConHua C NATHOM W rpaHynamu. I1y
POTOrpaguIo COBETCKWE Y4YeHble MONYYWIN C NMOMOUWbIO YCTAaHOBNEHHOro Ha
' cTpaTOCTaTe U YNPaB/IAEMOro C 3emMnu Teneckorna
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KONWYECTBO 3HEePruK, KOoTopoe naaaeT B 1 MUH Ha naowaaky B 1 cm?,
PaCMONOMEHHYIO NEePneHAVKYNAPHO CONIHEYHbIM /lyYam BHe 3eMHOW
aTMocqepbl Ha cpefHem paccToAHuu 3emnu ot ConHua, HasbiBaeTcA
30NHEYHOW MOCTOAHHOM.

20u 02Mun

20y 10Muy

1204 06 M

Mart 10, 154 42nmuu Man 11, 134 40mun

mes—

Puc. 25. Xpomoc@epHaa BcnblwKa, Mpocneaute ee passutue
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B pesynbTaTe TwaTtenbHbX M3MEPEHUMN, BLINONHEHHLIX C  Y4YETOM
MOrNIOWEeHWA U3NTlyYeHua B 3eMHOW aTMoc@epe, Hawnwu, YTO COMHeMHan
nocroAHHaA pasHa 1,4 . 10° BT/m2. flerko BbMWUCIUTL CBETUMOCTb
ConHua, T. e. KonnuecTBo 3Hepruu, Kotopoe ConHue manydaet B 1 c.

[nA 3TOro AOCTaTOMHO YMHOXUTb CONHEYHYIO MOCTOAHHYIO Ha I'II'IOLI.laI:lb
copepbl ¢ paauycom B 1 a. e. (Mouyemy?)

37 e. Boinonunre 310T pacyer # yGe,qmaCb 4YTO ' CBETUMOCTH

Connya Lo~ 4 - 10%° Br.

38*. Bo cHonbKo pa3 MoOWwHOCTs u3nydeHua CosnHuya 6osnbwe

MOWHOCT  OAQHO#  #3  HKPYNHeHAWNX CcoBpemMeHHbix [I3C

(6 - 10° kB1)?
Munnuapabi net ConHue eXecekyHAHO U3Ny4aeT OrpoOMHOE KOJIM4ecTBO
3Heprum. 3Ta 3HepruA BbICBOOOXKAAETCA B pe3ynbTaTe TePMORAEPHbIX
peakuvii (BOAOPOA NPEBPAWAETCA B renuit), KOTOPbie MPOUCXOAAT B
Heapax ConHua (c.106).
4. ATMOCOEPA CO/MHUA. Crporo cobnioaan npaBuna, vU3nomeHHble
Ha c.129 (3apaHve 22), nocTtapawTecb yBuaeTb Ha ConHue TemMHble
CO/MHeuYHble MNATHA W @aKenbl — Hebonbwune cBeTnble Y4acTKu
(puc. 23). Ecnn B TeueHne HeCKONbKUX AHeli CpaBHMBaTb MOCNeaoBa-
TenbHble POTOrpa®umn unu 3apucoBky ConHua, TO MOXHO 3aMeTUTb, YTO
nonomeHne nAateH Ha aucke ConHua usmenunocb. Mpousowno 3to
notomy, 4to ConHue Bpawlaetca. Meproa BpaweHNA 3KBATOPUANbHDBIX
obnacreit ConHua 25 3eMHbIX CYTOK, a nonApHbix — 6onee 30. 3HauuT,
ConHue BpaulaeTcA He Kak TBepAoe Teno.

39°¢. Berpevanuch fin Bbl ywe C NPUMEPOM TEKOro BPEWEHUA?

Buauman «nosepxHocTb» ConHua (@orocgepa) npeacraBnser coboit
cnoit ra3a TonwuHoi okono 300 Km.

lMarHa w @akxensl — petann @otocpepbl. Ewe po wusobpereHus
Teneckona NoaAn NHOrAa 3amedanu NATHA Ha HEAPKOM 33aX0AAWeEM UNu
BMAVMMOM CKBO3b nerkue obnaka ConHue. [lonroe BpeMa He 3Hanu, 4To
npeacTaBNAOT coboh 3Tn naTHa.

MATHA CYWecCTBYIOT OT HECKOMbKUX AHEW A0 HECKO/IbKUX MeCAUeB.
BpemeHamun Ha ConHue He 6biBaeT nATeH coBcem, a WHorAaa
OAHOBPEMEHHO MOABMAIOTCA AECATKN KPEYMHbIX nATeH. O6blMHO NATHa
HabnoaalTCA rpynnamu, MNPOTAMEHHOCTb cambiX 6onbwux rpynn
AOCTUraeT COTeH TbLICAY KunomeTpoB. MHoronetHue HabniogeHun
BbIABUMN UMKNMYecKkue KonebaHuAa umcna nateH. CpefiHAA MPOAO/MKM-
TeNbHOCTb UWKNa COCTaBnAeT npumepHo 11 ner.

MATHa Ka)KyTCA TEMHbIMU /Wb NO KOHTPACTy C QoTocPepoin. Ha
camom faene ux Temnepatypa okono 4500 K (1. e. Bblwe TemnepaTypb!
aneKkTpudeckoir ayrul). MNaTtHa xonooHee QOTOCQEPbI, MOABNEHNE Ha
ConHue 3Tux obnacreit raza u ux nocneayloulee  MNCYe3HOBEHUe,
KOHEYHO, He O3HauyaeT, yTo ConHue OxnamaaeTcs.

Qakenbl — cBetnble u 6onee ropaune fAeTann QOTOCPEPbl — Yauie
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BCEro OKPYMaloT coNHeuHble NATHa. PaKenbl BO3HWKAIOT He33a4oNro Ao
NOABNEHUA COMHEYHbIX NATEH U CYWEeCTBYIOT A0/blie MATEH.
®otocpepa noKkpbita Avenkamu (rparysnamm) (puc. 24). Pasmepbi
rpaHyn HEOAWHAKOoBbl W COCTaBMAIOT B CPeAHEM HEeCKONbKO COTeH
KunomeTpoB. BpemAa CywecTBOBaHWA rpaHyn BCEro HECKONbKO MWHYT.
Monenexne M ncuesHOBEHWe FpaHyn MOKA3bIBaeT, YTO @OTOCPEPa
HaXOAUTCA B HENPepbiBHOM ABUWMKEHWUM.
B MOMEHTbI MONHbLIX COMIHEYHbIX 3aTMEHUM XOPOWO. BUAHbLI BHEWHMe
obnactu atmoc@epbl ConHua — XPOMOCPEPa N KOPOoHa. FAPKOCTL
XPOMOCPEepbl U KOPOHLI BO MHOrO Pa3 MeHblle APKOCTU POTOCPepbi.
W3-33 pacCeAHUA COMHEYHOro CBETa B 3eMHOW aTMoCc@epe He yaaeTcA
~ 6e3 cneuvanbHbix npucnocobnexwi BUAETb BHe 33TMEHNA XPOMOCPEepY
¥ KOPOHY.
0OaHo U3 nHTepecHenwnxX ABNeHWiA B xpomocpepe ConHua — BCIIbIWKA.
OHu BO3HUKAIOT Haa ObICTPO U3MEHAIWWMUCA nATHamMu. Benbiwka
(puc. 25) HauMHaeTCA C YyBeNUYEeHUA APKOCTU HebOoNbWOro yyacTka
XpOMOCPepbi, HO 3aTeM PAacnpPOCTPaHABTCA Ha MAoWaavW B AECATKW
MWNNNAPAOB KBaapaTHbIX KUnomeTpoB. Cnabble BCNbIWKKM - UCHE3aloT
yepe3 5— 10 MuH, a camble MOUiHbIE NPOAO/MKBIOTCA HECKONBKO YaCcoB.
Cnabblie BcnbiwKky npoucxoast Ha ConHue Mo HEeCKOMbKY pPa3 B CYTKWU.
~ MouwHble BCNbIWKM HabMOAAlOTCA 3HAYNTENBHO pee, B pe3ynbrare
TaKux BCnblweKk BbigenaercA 3Heprma go 1025 —102¢ k. Mo
XapaKTepy ABMeHUA (CTPEeMUTENbHOCTb Pa3BUTUA, OFPOMHOE 3HeProBbi-
AeneHne) BCNbIWKK NpeacTaBnaloT coboit B3pbiBHbIE MPOUECCHI.

Puc.-26. ConHedHas KOpoHa. ITO BHYTPEHHAA KOPOHa, a BHewHwe obnactu
KOPOHbI NPOCTUPAIOTCA Ha MHOrO paAuycos OT aAucka ConHua
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Pwc. 27. MNpotybepaHeu. lpocreanre ero pa3BuTine

40 . CpaBHUTE KONIMYECTBO 3HEOINM, KOTOPOE BbIQENAETCA rpu
BCIIbIUIKE, C KO/IMHECTBOM 3HEQTY, Bbl,aenﬂloweucn npu B3pbiBe
meraToHHoi 6ombsi (4 - 10" [bx).

Xpomoc@epa npoctupaerca 4o BbicoTbl 10— 14 Thic. KM. B ee cambix
HWKHUX cnoAx Temnepatypa okono 5000 K, no mepe noavema Hapn
QPOTOCPEPOU TemnepaTypa PAcTeT, AOCTWras B BepxHeil xpomocpepe
(20+-50) - 10° K u ewe 6onbwmnx 3HadeHWit B KopoHe (puc. 26).

KopoHa Hepa3pbiBHO CBA3aHa C POTOCPEPHLIMU NATHAMWU U PaKenamu,
a TaKKe C ABNEHMAMM B Xpomocgepe. B KOpoHy npocTupatoTca
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rMraHTCKMe nnasmeHHble BbICTYMbl UK apKN, Kak 6bl onupatowmecs Ha
xpomocpepy. 1o nporybeparys (puc. 27).

OrpomHan NPOTAXKEHHOCTb KOPOHbI CBUAETENLCTBYET O- ee BbICOKOM
TemMnepaType, YTO NOATBEPHABETCA U NCCNeAOBaHUEM CNEKTPa KOPOHbI.
PAn nuHwii B cNeKTpe KOPOHbI OCTABaNcA 3arafoMHbLIM BMIOTL A0 40-x
ropos. Oka3anocb, YTO 3TV /NUHUM NPUHAANENAT MHOFOKPaTHO
WOHW30BaHHLIM 8TOMaM XOPOWO W3BECTHbIX Ha 3emne 3/1eMEeHTOB,
Hanpumep aTomMaMm Xenesa, nmweHHbIM 13 anekTpoHoB. TaKasA BbiCOKan
MOHM33UNA B OYEHb Pa3PeKeHHOM BeuwlecTBe KOPOHbI BO3MOMXHA Npu
Temnepatype okono 2 - 10° K. CnepoBartenpHo, -Habnogas KOPOHy,
y4eHbie MOMy4aloT YHUKaNbHYIO BO3MOXHOCTb M3ydaTb B KOCMWUYECKOMN

" nabopaTopmm BLICOKOTEMMNEPATYPHYIO Pa3pemeHHYI0 nnasmy.

§ 12. COMMHEYHAA AKTMBHOCTb W EE 3EMHbIE
NPOABNEHUA

1. CONMHEYHAA AKTUBHOCTb. Kompnexc HecTauvoHapHbix 06pa3o-
BaHWW, Habmopaembix Ha ConHue (MATHa, @akenbl, npOTy6epaHub|
XPOMOC@EpPHble BCNbIWKKW U Ap.), HA3bIBAETCA COMHEYHOW AaKTMBHO-

CTblO.
Bce npoABNeHNA CONHEYHOW aKTUBHOCTM TECHO CBA3aHbl APYr C APYroM.

TaK, COnHeuyHble NATHa BCeraa CBA3aHbl C (PaKenaMn, XPOMOCQPepPHble
BCMblWKKN U npoTybepaHubl B 60nbWKUHCTBE CryyaeB Pa3BUBAlOTCA Hajd
«BO3MYUWeEHHO» @oTocpepoir u T. 4. Ob6nactu Ha ConHue, raoe
HabnoaatoTcA @aKenbl, NATHA, BCMbIWKK, NPOTy6epaHubl, Ha3biBakOTCA
AKTUBHBIMM WA UEHTpaMu aKTUBHOCTWM. MarHutHoe none ConHua
HEeBe/INKO, HO aKTUBHbIe 06/1aCTN BO3HUKAIOT U Pa3BMBALOTCA /MWL B Tex
yd4actkax ConHua, rae BpeMeHHO YCUMBAeTCA MarHWTHoe nosne.

He TonbKo AnA NOABNEHWA NATEH, HO M ONA CO/IHEYHOW aKTUBHOCTU B
Uue/iom xapaKTepHa Takwe 11-neTHAA UMKNUYHOCTb. B roabl Makcumyma
CONMHEeYHON aKkTMBHOCTM Ha ConHUEe MHOro UEHTPOB aKTUBHOCTM
(«Bo3mywieHHoe» ConHue). B roabl Munnmymos wx mano («CrnoKow-
Hoe» ConHue). B roabl MakCUMyMOB 3KTUBHOCTM PE3KO BO3pPacTaeT
usnyyeHne CosiHua B KOPOTKOBONHOBOM amnanasoHe (c. 108)u B Kocmu-
yeckoe npocTpaHcTBO ConHue nocbinaeT 0co6eHHO MHOro 3neKTpude-
CKMX 3apFMEHHbIX 4acTuyu BbICOKUX 3Hepruii (c. 109). Kak we saustoT
npoueccol, nponcxogawme Ha ConHue, Ha OKOMNO3eMHOe MPOCTPaHCTBO
W Ha aTtmocgepy 3emnu?

2. NMPOBMEMA «COMHUE — 3EM/A». 3ta npobnema, CBA3bLIBAIOWAR
CO/HEYHYIO aKTMBHOCTb C ee BO3AeiCTBMEM Ha 3eM/to, HaXOAUTCA Ha
CTblKe aCTPOHOMWM, QU3MKKU, reoPUsnku, 6UONOrMN M MeaWuUMHbI.
Ynanocb He TOMbKO HaKOMWTb MHOMECTBO (QAaKTOB, HO W O6HapyXuUTb
33KOHOMEPHOCTU, MMelouine HapOAHOXO3AWCTBEHHOE 3HadyeHue. Tak,
Hanpumep, W3Y4aA COCTOAHWE WMOHOCPepPbl (a OHO HenocpeacTBEHHO
33BUCUT OT COMTHEYHOM aKTUBHOCTU), NPOrHO3NPYIOT YCIOBUA PaMOCBA-
3. [1aBHO W3BECTHO, YTO MPoucxcaawme Ha 3emne marHuTHoie Gypwm,
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T. €. KPETKOBPEMEHHbIe U3MEHEHUA MarHUTHOro MoNA WU CBA3aHHbie C
HAMKN KonebaHWA MarHUTHOI CTpPenku, ocobeHHO :3aMeTHbi B AHeBHOe
BPEMA W B roAbl MBKCUMYMa CO/THEYHOW aKTUBHOCTU. MarHutHble Gypn
06bIMHO CONPOBOMABIOTCA CBEYEHUEM BEPXHUX CNOEB aTMOCPepbi. ITO
noniApHble CHAHWA — ORHO W3 KPacMBEeWWWX ABNEHUM nNPMPOAbI.
HeobbiuHaa wurpa KPacoK, BHE3aNHaA CMEHa CrOKOWHOr0 CBeMEHUA
CTPeMUTENbHbIM NepemMeweHneM Ayr, Nonoc u nyvei, obpasyrowmnx 1o
I'MraHTCKue Warpbi, TO BeNIMYeCTBEHHbIe 33HaBeCbl, M3iaBHa NPUBNEKaNN
K cebe nopgeit. MonsapHble CUAHWA, KaK NPaBWIO, NPOUCXOAAT B
nonapHbiX 0bnacTax 3emHoro wapa. B cTapuHy 3noBeuwiee KpacHoBaToe
ocBelweHne 3eMHOI NOBePXHOCTU U Heba BO BPeMA NOMAPHBIX CUAHWIA
nyrano cyeBepHbix sntoaeir. Hayke ynanocb O6BACHWUTL OKPACKY
NONAPHbLIX CUAHWIA: Hambonee WHTEHCUMBHbI B CNEKTPaX MONMAPHbIX
CUAHWUA 3e/1eHan U KPacHble IMHUU, NPUHaaNexauwlne aTomam KMcnopo-
na 3eMHOil aTmMocgepbl. Tenepb yMe ACHO, YTO MarHUTHbie 6ypwm,
NONAPHbLIE CUAHWA W PaAMAUNOHHBLIA MOAC 3eMNU TeCHO CBA3aHbl C
conHeudHbIM BeTpom (c.109).

CyuiecTByeT CBA3b Meay ABNeHUAMM Ha ConHue M @OpMUPYHOWMMY
noroay TmpPoUeccamMm B HWKHUX CNOAX 3eMHOW aTmocpepbl. Ho
COMHEMHOE W3Ny4YeHVe He HenocpPeACTBeHHO BO3AeiCTBYeT Ha Tpo-
nocgepy, a, NO-BUAMMOMY, BNUAET Ha Hee Yepe3 KpynHomacwTabHble
npoueccbl B BepxHeit aTmoc@epe 3emnu. B nocneaHee Bpema Bce
6onbulee BHUMaHNE YYEHbIX NPWUBNEKAIOT Pa3HOoO6pa3Hblie ABMEHWA B
6vocpepe, KoTopbie, KaK NOKa3biBalOT HabnroAeHWA, CBA3aHLI C. con-
HE4YHOW aKTUBHOCTbLIO. Tak, 6uonorum oTmeuator, 4To B TeveHne 11-neT-
Hero UWKNa CONHEeYHOW BKTUBHOCTU MNPOWUCXOAAT M3MEHEHWA B npu-
POCTe fleCOHACaAAGHWA, B YCNOBUAX CYWECTBOBAHUA OTAENbHbIX
BMAOB XMUBOTHBLIX, NTWU, HaCeKOMbIX. Bpauu 3ameTwnn, 4TO B rogb
MaKCUMYMOB COMHEYHOI BKTUBHOCTU 3aMeTHO O6OCTPAIOTCA HEKOTOPble
3a6oneBaHun. 3yueHne 3TMX 04eHb CNOMHBIX CONHEMHO-3eMHbIX CBA3eW
TONbKO HauMHaeTCA. .

[Ana Toro, 4To6bli BCECTOPOHHE MCCNefoBaTh ABMEHUA, MPOUCXOAAWIne
Ha ConHue, nNPOBOAATCA cucTemaTudeckne HabnogeHna ConHua
(«cnywba ConHua») B MHOTOYMC/MIEHHbIX COBETCKUX W 3apyberHbix
obcepBaTopuax. ConHue wuccnegyloT C MOMOWbBIO  annapaTypbl,
YCTaHOB/IEHHOW Ha MEXN/IaHEeTHbIX KOCMWYECKUX CTaHUMAX, UCKYC-
CTBEHHbIX CNYTHUKaxX 3eMnu, 0pbUuTanbHbIX HaydHbIX cTaHuuAX. OgHa u3
OCHOBHbIX W MOKa eule He peweHHbiX 3agady «cnymbbl ConHua» —
npeackasaHve (NPOrHo3) ConHeuHbiX BenblweK. [1porHO3bi BCMbIWEK

' MO3BONAT CBOEBPEMEHHO NPeAOTBPAaTUTL HapyWeHWA pPaguoCBA3W, a
TaKKe NPUHATb Mepbi, HeoGxoaumbie ana obecneyeHna 6GesonacHoro
npebbiBaHUA YeNOBeKa B OTKPLITOM KOCMOCE.

WN3yuyenue Bo3geiictBua ConHua Ha 3emmo Tpebyer obbveanHeHua
ycunuii - y4eHbiX MHOTUX CTpaH. B mctopuio Hayku ywe Bownm
«MemxayHapoaHblit  reopuandeckuii rog» — MIT (1957 —1958),
NPOBOANBWWIACA BO BPEMA MOWHOrO MaKCUMyMa CO/MTHEMHOMW aKTUBHO-
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ctn, «MemayHapoaHbih roa  cnokoHoro ConHua» — MICC
(1964 —1965), koTopbii 6bin NPUYPOYEH K MUHUMYMY COJIHEYHOM
AKTUMBHOCTU, U, HaKoHeu, «MeayHapoAaHLIA roQ CONMHEYHOTO MaKCUMY-
ma» — MICM (1979—1980). B MICC npuHAnu yuacTve CBblwe
70 crpaH. HabniogeHna NpoBOAMNUCL HA BCEX KOHTUHEHTaX 3emnu;
AaHHble O npoueccax, npoucxoaawmx Ha ConHue n 3emne, 6binu
nosyyYeHbl C MOMOWIbIO NPUBOPOB, HaxOOAWMXCA Ha MCKYCCTBEHHbIX
CMYTHUKaX 3eM/IM U KOCMMYECKUX PaKeTax, Ha rOPHbIX BepWwMUHaX U B
rnybuHax okeaHoB. WMHuumatopom nposegeHus MICC u ogHum wu3
rnaBHbiX ero yyacTHuMKkoB 6bin Cosetckuit Coito3. KomrnnekcHble
nccnegosanua ConHua NPoOAO/KAIOTCA U B HaCTOAUWlee BpemsA.

YnpaxHenne 11. 1. Kakue Bbl 3HaeTe NPOABIEHUA CONHEYHOW aKTMBHOCTU?
2. NpocneanTe CBA3b MEMAY PA3/IMYHBIMU NPOABIEHUAMN CONHEYHON aKTUBHO-
ctn. 3. MNocneaHniA MakCUMYM CO/THEYHOW aKTUMBHOCTU 6bin B 1979 r. Kakoe
ceivac ConHue — «CMOKOHOE» unu «Bo3MyuieHHoe»? 4. Haueptute cxemy,
MOKa3bIBaIOWYHO CBA3b CO/ITHEYHOW B8KTUBHOCTU C ABMEHUAMWU Ha 3emne.
5. MpoaomkaitTe BbinonHeHWe 3aAaHMA 22; BbiNoNHWTe 3aaanue 23 (c.130).

Yr0 BBl AOMKHLI 38MOMHWTDL, W3YYMB BTOPYIO Temy Kypca

1. ActpoHomua — papeBHewana M3 Hayk. OHa BO3HUKNE W3 npaKTude-
CKUX noTpebHoCTel YenoBeka.

2. NepBsbie NpeacTas/ieHna nogein o BceneHHoit 6o o4eHb HAMBHBIMUN
M fanekumy OT WUCTUHbI. VIX CMEeHWNO yyeHuMe O reoUeHTPUHECKOW -
cucteme mupa. 3To ownboyHOE Mo CBOel CyTU y4YeHue noaaepuBana
UepKoBb.

3. B XVI 8. Hukonali KonepHuK npoTMBOMOCTaBMA FeOUEHTPUHECKON
CUCTEME MMPa HOBOE YMeHVWe — TeNIMOUEHTPUYECKYIO CMCTEeMY MUPa.
4. B 06ocHOBaHWe W pa3BUTHE re/IMOUEHTPUYECKON cucTembl 6onbuioi
BKnan BHecnu [bkopnaHo BpyHo, Manuneo Tanuneii, NorauH Kennep,
Wcaak Hutotow, M. B. lomoHocoB.

5. 3akoHbl Kennepa W 33KOH BCOMWPHOrO TAFOTEHMA — OCHOBHbIE
3aKOHbI HebeCHOW MexaHMKM M acTPOAMHAMWUKWA. YTOUHWUB 3aKOHbI
Kennepa, HbloToH nonyumn ux B 6onee obwem Buge.

6. Tpuym@om HebecHO MexaHUKK 6blfI0 OTKPLITME «HA KOHYMKe nepan
nnanetsl HenTtyn.

7. CyuleCcTByIOT pa3nnyHble MeToabl OnpeaeneHNA PacCTOAHWIA RO Ten
ConHevHoM cucTembl (npusecT nNpumepbi).

8. EavHnua macwrtaba B ConHeyHOW cucrteme — aCTPOHOMMYecKan
eavHnua (1 a. e. =& 149,6 MnH. KM).

9. Nlyna — 6nwwainwee K 3emne HebecHoe Teno (6onbwas nonyocb
NyHHOW opbuTtbl paBHa 384,4 Tbic. KM).

10. C 3emnu BuaHa oaHa ctopoHa JlyHbl.

11. Qazoi JlyHbl 3aBUCAT OT pacnonomeuun NyHbl oTHOCUTENBbHO 3emnu
n ConHua.

12. ConHeuHble 3aTMEHUA NPOUCXOAAT, Koraa JlyHa 3acnoHAEeT OT Hac
ConHue. JlyHHble 33aTMeHWA npoucxodaT, Korgaa JlyHa npwu cBoem
MRMKEHUN BOKPYr 3emnn rnoragaer B TeHb 3emMnun.
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13. /lyHa B 4 pa3a meHbwe 3emnun no anametpy u B 81 pa3 meHbule
3emnu No macce.

14. Y NyHbl HeT aTMocPepsl. [leHb U HOUb Ha JlyHe ANATCA NoYT NO ABe
3eMHbIX Hegenwu.’

15. OcHOBHble QOETanu JIYyHHOro penbea — MOPA U METEOPUTHbIe
KpaTepbl.

16. Ha o6paTHol cTOpoHe JlyHbl, CPOTOrpPa@uUEOBAHHOK C NOMOUILIO
aBTOMAaTUYECKNX MEMNNBHETHLIX CTAHUMA U UCKYCCTBEHHBIX CMYTHUKOB
Nykbi, NpeobnanatoT maTepuku.

17. JIyHHbIA rPYHT COCTOMT M3 XOPOWO W3BECTHbIX Ha 3emne xumude-
CKUX 3nemeHToB. Bo3pacT rpyHTa, AOCTaBNeHHOro U3 NlyHHbIX MOpeit,
okono 3 mnpa. net, a U3 matepukos — 6Gonee 4 mnpa. ner.

18. Bokpyr ConHua aswkytcA 9 6onbwmx MnaHeT. OHM Mo .cBOUM
@U3NYECKUM XapaKTepUCTUKam AENATCA Ha NNaHeTbl 3eMHOW Fpynnbl
(Meprypuii, BeHepa, 3emna, Mapc u, BepoaTHO, MNyTOH) U nnaHeTbl-
ruranTol (FOnutep, CatypH, YpaH, HentyH).

19. MnaHeTsbl, NPUHaanNexawme K OAHON rpynne, Hanpumep nNaHeTbl
3eMHOW rpynnbi, MMEeIOT He TONbKO YepPTbl CXOACTBA, HO N 3HAYUTENbHO
OTNMYAIOTCA APYr OT Apyra (npvBecTy npumepst).

20. Paa BaHeAwwWX CBeaAeHW O MOBEPXHOCTAX, aTMocepepax W
HEKOTOPbIX X3pPaKTePUCTMKax MNaHeT 3eMHOW rpynnbl 6bin nonyyeH
CPeACTBAMW KOCMOHaBTMKM WU PaAN0aCTPOHOMUYECKUMN METOAaMMU
(npuBecTy npumepsi).

21. Kpome 6Gonbwmx nnaHer Bokpyr ConHua ABVMMETCA MHOMECTBO
acTepouaoB U KOMeT.

22. MNpn csBoem pABwKeHMn BOKpyr ConHua 3emna BcTpeyaeTcA C
KPOXOTHLIMW METEecPHbLIMM Teniammn (Hanpumep, C ocTaTkamu paspyuwla-
IOWMNXCA KOMET) WA AO0BONbHO 60NbWKMMKM  KaMeHHbIMM  Unn
MenesHbiMmn rblbamu, BO3MOXHO, NPUHAANEXABUWWMKW acTepovaam.
23. ConHue — McToyHMK cBeta u Tenna B ConHeyHoW cucteme,
eAVHCTBEHHaA B Hell 3Be3ja.

24. Onametp ConHua B 109 pa3 6onbwe avamerpa 3emnm, a macca.
ConHua B 330 000 pa3 npesbiwaeT maccy 3emnu.

25. ConHue — pacKaneHHblii Nna3meHHbIA Wap, B OCHOBHOM COCTOSA-
wui 13 Bogopoaa wu rennAa. Temnepatypa @oTtocpepbl okono 6000 K.
26. B potocpepe ConHua BpemMeHaMu MOABMAIKOTCA NATHE U aKenbl, B
Xpomocpepe — BCMblWKKA, B KOPOHe — npoTybepaHubl.

27. ConHeyHaA aKTUBHOCTb — MPUYMHA Pa3HOOOPa3HbIX ABNEHWN B
OKOJI03EMHOM KOCMWUYECKOM MPOCTPAHCTBE, B 3eMHOW aTMOCQepe U Ha
3emne (npueect npumepbl). CpeaHAs NPOAC/HKUTENLHOCTL UMKNa
CO/THEYHOI aKTMBHOCTWM coctasnseT 11 ner.
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1. 3BE3Abl N TANAKTUKA

§ 13. neurona 38e30

B Teneckon 3se3abl BUAHBLI KaKk TOYeYHble CBETAWMECA 0O6beKThl. Kak u
KaKylo MHQOPMaUMIO yaanoch nony4nTb 0 HUX? Kak y3Hanu, 4to B 3Tmx
«TOYKax», 8 Ha CaMOM fefle OrPOMHbIX PACKaNEeHHbIX NNa3MeHHbIX
wiapax, cocpefnoTtoyeHo 6onee 98% MacChi KOCMMWYECKOro BeulecTBa
BceneHHoit? OcTanbHoe BewecTBO HAXOAUTCA NPENMYUWEeCTBEHHO B Buae
pa3pexeHHO Mmew3Be3aHou cpeabi(c. 109). Ha gonto nnaHer, Kak Mbl
y6eannucb Ha npumepe ConHeyHoW cucTemsbl, npuxoautca Hebonbwoe
(no cpaBHEHUIO CO 3Be3AaMu) KOMUYECTBO BewecTsa.

1. ONPEAENEHNE PACCTOAHWIA OO 3BE3A. 3Be3abl HAXOAATCA OT
Hac 3HauuTenbHO Aanbule, Yyem Tena ConHeuHol cuctembl. [awme oT
6nmxaiiinx 38e34 CBET MAET HECKONbLKO neT. Paccroaxne, npoxoanmoe
CBETOM 3a OAWH oA, Ha3blBaeTCA CBETOBbIM OLOM.

41¢. Bo cKonbKo pa3 cBeToBov roq 6o/buwe acTPOHOMNYECKOM
equHnybI?
Yron(m) , noa KOTopbIM co 38e3abl 6bin 6bl BUAEH cpeaHwWid paavyc 3e-
MHO 0pbUTHLI (8), PACMIONOMHKEHHDIA NepPreHANKYNAPHO HANPaBNEHNIO Ha
3Be34y, Ha3biBaeTCA roavyHbIM napannakcom (puc. 28).
B Tex cny4anx, Koraa yaaeTca onpeaennTb BENMNUHY T, PAaCCTOAHWE A0
3e3abl (D wanA) BbMKUCHAETCA NO POPMYe
D= ——. (7)
SINT
Yron (%) Bcerna oyeHb man (mexbwe 1" ).
Ona manbix yrnos
o P B M
sint = msini n [ 206 265 1.
Mostomy @opmyny (7), aarowyro paccro-
AHVEe 00 3Be3dbl B aCTPOHOMMYECKUX
eAVNHWUAX, MOXHO 3anucaTb B BUAe
D 2062654 @)
. T
PacctoaHue 0o 3Be3abl, KOTOPOE COOTBET-
cTBYeT napannakcy B 1", Ha3biBaeTca
napcekom (OT COKpauweHWA CNoB «na-
pannaxkc» n «CeKyHaa» - — MK):
1nk = 206 265 a. e.. :
O4eBUAHO, YTO PacCTOAHUE A0 3Be3abl B Op6ura 3emnt
napceKax Nerko BbIMUCUTL MO POPMyne

_ 1 Puc. 28. Onpenenenne pac-
D=——. (9)  croanwii go 3Bean
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42 ¢. CKO/IbKO CBETOBbLIX N1eT cogepsmnTcA B 1 nx?
Caman 6nu3Kan K Ham 3Be3fa HaxoawuTcA B co3se3aum UeHtaspa (Mpo-
" Kcuma UeHTaBpa). Ee roavuHblit napannakc 0,76".
43*. Boryncnnre paccroanme go lNpoxcumsl UeHTaBpa B napce-
KaX, CBETOBbIX FOA4aX M KW/IOMEeTpax.

MeHee 4Yem nonTopa BeKa Ha3a4 yAanoch BrnepBbie onpeaennTb
pacctoAHue no 38e3abl (Beru), a ceiyac yme M3BECTHbl MapanNaKcol
HECKONbKMX TbiCAY 38e34. Mpn n3mepeHUn PacCcToAHUA A0 KOCMUYECKUX
06beKToB, yaaneHHbix Ha Thicaun napcek (10° nk =1 kunonapcek =
=1 KNK) unu munnunonsl napcek (10% nk = 1 Meranapcen = 1 Mnk),
npumeHaAtoTca apyrue metoabt (c.61u74).

44 *. Hak Bbi Aymaete, rovYemy Ha NPOTAMEHUN TbiCAYeNeTUi BAg
C03Be34Ui MPaKTUIECKN. He MEHABTCA?.

UBET W TEMNEPATYPA 3BE3[]. BHumatenbHo paccmaTpuBan
3Be3aHoe He60o, MOXHO 3aMeTUTb, YTO 3Be3abl MMEIOT Pa3/INYHBIA UBeT.
MonobHo ToMy Kak No UBETYy PacKaneHHOro MeTas/la MOXHO CyawTb O
ero TemnepaType, UBeT 3Be3abl €BUAETE/IbCTBYET O TemnepaType ee
NnoBepXHOCTHbIX cnoeB. Hawe ConHue — »enTana 38e3/a. TaKoro e
udera Kanenna, TemnepaTypa KoTopoir okono 6 - 10° K. 3se3abl,
nmelowme Temnepatypy 2,5 - 102 —4 - 10° K, opaHmeBoro usera
(AnbpebapaH). TemnepaTypa KpacHbIX 3Be3a (BeTenbreiize) npumepHo
3 - 10° K. Cambie xonogHble w#3 Habniogaembix 38e3q  WMeIOT
Temnepatypy, 6nuskyto kK 1000 K. Takue 3Be3abl AocTynHbl Habnoge-
HUAM B MH@PaKPaCHON 4YacTW CneKTpa.

W3secTHO MHoOro 38e3a, 6onee ropadnx, yem ConHue. K HUM oTHOCATCA
6enbie 3Be3abl (Cupuyc, [eHeb, Bera, Cnuka) c TemnepaTypoi
(104 —2 - 10* K). Pewme Bcrpeyatotca ronybosaro-6enbie n ronybuie
3se3anbl ¢ Temneparypon 3 - 10° — 5 - 10* K. Korpa rosopatr o
Temneparype 38e3abl, TO MMEIOT B BUAY TemnepaTypy ee PoToc@eps!.
B Heapax 3Be3n TemnepaTypa He MeHee AECATU MW//IMOHOB rpagycos.
3. CMNEKTPbl U XUMUYECKUIA COCTAB 3BE3[]. BamHeiiwue
CBefieHUA O NPUPOAE 3Be3 aCTPOHOMbI MOJIYYal0T, PaCNPPOBLIBaA UX
cnekTpbl. Cnektpbl 6GonbumHcTBa 3Be3ad, Kak u cnektp ConHua,
npeacTasnAloT coboi CNeKTPbl NOrMOWEHNA: Ha POHEe HEenpPepbIBHOro
CreKTpa BUAHbI TEMHbIe NMHWN.

CrieKTpbl 3Be3/1 OTIMHAIOTCA APYr OT Apyra pacnpeaeneHnem aHeprvm B
HenpepbLIBHOM CMEKTPe, a TaKkKe KOAN4YEeCTBOM W WHTEHCMBHOCTLIO
nuHuvia (c. 114). B OCHOBHOM 3Be3abl UMEIOT CXOAHbIA XMMUYECKUIA
COCTaB; CamMble PAacnPOCTPaHEHHble 3/1IEMEHTbl B HUX — BOAopoa W
renvin. Pa3Hoob6pa3ne 3Be3OHbIX CNeKTPoB OOBLACHAETCA npemae Bcero
Tem, yTo y 3Be3q pa3HaA Temnepatypa. OT TemnepaTypbl 3aBUCAT
PU3NYECKOe COCTOAHME, B KOTOPOM HAXOAATCA aTOMbl BeulectTsa B
3BEe3QHbIX aTMOC@epax, W BuA CNeKTpa.
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4. ABCONKOTHbIE 3BE3AHbLIE BENWYMHBI W CBETUMOCTU
3BE3[]. 3Be3agHanA BeNMuMHA, KOTOPYIO vimena 6bl 3Be3aa, ecnin 6bl OHa
Haxoaumnacb OT Hac Ha paccroaHum 10 nK, Ha3biBaeTcA abconroTHon
3Be3aHOW BenuumHon (M).
Pa3HoCTb Meway BMAWMOA WU abCONOTHON 3BE3AHBIMM BENUHMHAMM .
(m — M) 3aBucuT OT paccToaHua Ao 3se3abl (D) n BbMUCNAETCA NO Gop-
myne

m-M=5igD-5. . . (10)

Ecnw 3Be3aa ynaneHa ot Hac Ha pacctoaxue 10 nk, To ee abco-
MOTHaA 3Be3AHAA BENUYMHA NO ONPeAeNeHNIO paBHa BUAVMOIA 3Be30HOM
BenMumnHe. 370 e cneayeT u us opmynbi (10): npy D= 10 nk.

B Tex cnyuyanx, koraa Hesasucumo ot @opmynbl (10) yaaetca onpege-
NUTb My M, 13 Hee MOXHO BbIMMCINTL PACCTOAHME OO 3Be3Abl:

_m-M+s (1)
: )

45 *. JxBaTopuaNbHbIe KOOPANHATHI APKOM 3863461 o = 18" 35"
8 = 38°44’. Kaxaa 3ro 3se3na? Bbiyncante paccrosaHme 40 Hee,
©C/IN U3BECTHO, YTO BUANMAA W abCOMOTHEA BE/NINYUHLI 6@
coorBercTBeHHO paBHbl 0,1™ un 0,5™.

igD=

B ortnuuve oT BMAWMOIA 3Be3aHOW BennuMHbLl abconoTHaA 3Be3aHan
BeNINHMHE MOXET PaCCMaTPUBATLCA KaK (U3MYECKanA XapaKTepucTUKa
3Be3abl. [eicTBuTenbHO, 3HaA, 4TO y oaHoi 3Be3abl M, =5", a vy
Apyroit M, = — 5™, MOXHO yTBep¥AaTb, YTO BTOpanA 3Be3aa obnapaer
6onbwelt cBETMMOCTBLIO, T. €. U3nyyaeT 6onbwe 3Heprun B eAvMHUUY
BPeMeHMN, YeM nepBan.

3Be3abl UMeKOT pa3nuuHyto  csetumocts.  CyuleCTBYIOT  3Be3fabl,
CBETMOCTb KOTOPbIX B COTHU U TbICAYU Pa3 NPeBOCXOAUT CBETUMOCTL
ConuHua. Mpumep — a Tenbua (AnbpebapaH), CBETUMOCTb KOTOPOro
noutn B 150 pas 6onbwie ceeTumocTy ConHua (L~ 150Lc), n f Opuona
(Purenb) (L~64 000L).

Ho y 6onbwinHCcTBa 3Be34 CBETUMOCTDL TaKan e, Kak y ConHua, nnu 3xa-
YUTENbHO MeEeHbe. '

Ynpawuenue 12. 1. Yto Takoe cBeTUmoOCTb 3Be3aabi? 2. Kakve Bbl 3HaeTe ABa
cnocoba onpeneneHWA paccToAaHui g[o 3Be3a? 3. BuinonHute 3apganuve 24
(c.130). )

§ 14. neOMHLIE 3BE3ALI. MACCHI M CPEHME
MNOTHOCTH 3BE3A

1. MOHATUE O [OBOWHbLIX 3BE3AX. Mpu ocTpom 3peHuun pae
HEBOOPYMEHHbIM [/1a30M MOXHO YBMAETb PAAOM cO 3Be3noit Muuap
(cpegHAA 3Be3aa B «pydke KoBwa» B. MeaBeauubi) cnabyio 3Be3no-
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4ky — Anbkop. Muuap u Anbkop — Haubonee W3BeCTHaR ABOWHaA
3Be3aa. Boobule e ABOMHbIE 3Be3abl BCTPEYAIOTCA AOBOJIBHO 4acTo.
No-nanmomy, He MeHee MONOBUHLI BCeX 3Be3n 06pa3yloT eusnyeckne
ABOWHLIE CUCTEMBI, B KOTOPbIX KawAan w3 ABYX 38e3A (N Kamabli
KOMMOHEHT) CoBepwaeT AOBWMEeHWe BOKpyr obulero ueHTpa macc
cucrembi. KoHeuHo, UHOrAa ABOUCTBEHHOCTb 3Be3abl ObiBaeT Karkyuwlen-
CA: NPOCTPAHCTBEHHO Aafiekne U He CBA3aHHbie APYr C APYrom 3Be3abl
NPOCTO CNy4aliHO BUAHLI NOYTM B OQHOM HanpaBneHwun. Takue 3Be3abl
Ha3bIBaOTCA ONTUYECHN-ABOHHbLIMM.

3Be3bl, ABOWCTBEHHOCTb KOTOPbLIX OOHapYHUBAETCA Mpu TeNnecKonu-
Yeckux HabniopeHuAX, HasbiBAKOTCA BU3Ya/IbHO-ABOWHHbIMU (pnc. 29).
O6bI4HO 3TO CUCTEMbI, B KOTOPbLIX 3Be3a4bl OTAaNeHbl APYr OT Apyra Ha
PacCTOAHWE B COTHM W [aXe TbiCAYM aCTPOHOMMUYECKUX eauHWU, a
nepvoabl 06pauleHUA COCTaBNAOT COTHM net. [pumep Bu3yanbHO-
nBoviHou 3Be3abl — O BbnusneuoB (Kactop). PaccrtoaHue mexay
Haubonee Apkumwu ee KomnoHeHtamu (A u B) okono 100 a.e., a
nepvon obpawieHnn, Kak cnegyet u3 TpeTbero 3akoHa Kennepa, okono
500 net. 3Be3ab A u B Kactopa, B cBOIO ouepeab, Towe ABOMHble. Mx
KOMMOHEHTbl HaxOAATCA APYr OT Apyra Ha PacCTOAHWM Bcero
HECKONbKNX COTbIX AOMeli aCTPOHOMMUYECKON eauHWUUbl. Takue TecHbie
napbi ABOMHbLIX 3834 Ha3bIBAIOTCA CrIeKTPa/IbHO-ABOVHbIMM, NOCKONbKY
NUUWb CrieKTpanbHbie HabnoaeHNA MOryT MOKasaTb, YTO Nepea Hamu He
oaHa 3se3aa, a Ase. HertpyaHo
c006pa3nTb, HTO BEKTOPLI Opbu-
TanbHbIX CKOPOCTei 3Be3d, BXO-
AAWWX B AOBOWHYHO CucCTemy,
HanpaBneHbl MPOTUBOMOMOMHO.
B acTpopu3nke OrpomMHoe 3Ha-
yeHue umeet 3@@ekT Lonnepa,
COT/IACHO KOTOPOMY JIMHWY B
CrEKTPe WCTOMHUKA CBeTa, npu-
6nuxarowerocs K Habriogarte-
N0, CMEWAKTCA K PUOneToBO-
MY KOHUY, 8 YAaNnAroulerocA —
K KpacHoMy. Bcneacrave sp@e-
kTa [lonnepa nUHUM B CreKTpax
CrEeKTPanbHO-ABONHbIX 3Be3q
nepuoanYECKN pPa3nBanBatoTCA.
3T0 NO3BONARET MO CreKTpam
onpeaennTb ABOWCTBEHHOCTb

Puc. 29. 3Snauntuyeckas opburta
cnyTHuka 7y [leBbl OTHOCWTENBHO
rnaBHoW 3Be3abl. TOuKM cooTBeT-
CTBYIOT AaHHbIM Habniogenuii B
yKa3aHHble rogbl

Ouennte nepuog 06PaWEHNA crly-
THUKE

3Be3q. '
Ecnn nnockoctb opbutbl ABOW-
HOM 3Be3abl NOYTU COBMagaeT C
nydoMm 3peHun HabnroaaTend, To .
BpeMA OT BPeMeHW OaHa 3Be3na
6yner 3aC/IOHATL OAPYIYIO WU Ha-
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6niopatenn yBuaut, uto 6neck 3Be3dbl NEPUOANHECKN W3MEHAETCA.
Takve 3Be3abl Ha3bIBAOTCA 3aTMEHHO-ABOHHbIMM. Onpeaenaa w3
HabnopeHnit 6necKk 3aTMEHHO-ABOVHOM 3Be3dbl, MOMHO NOCTPOWUTL
KPUBYIO, KOTOPaA HA3biBAETCA KpMBOK O/iecka NepemMeHHOW 3Be3abl.
Pa3HocTb 3Be3fHbIX BenMMUUH B MUHMMYME M MaKcumyme 6necka
Ha3blBAE€TCA AMI/IMTYAOH, a8 NPOMEXKYTOK BPEMEHW Meway ABYMA
NOCNeaoBaTenbHbIMU  MakCUMymMmamu (MU MUHUMYMamMKu) — repHuo-
Aaom unsmeHenna bnecka (puc. 30). -

M3 aHanu3a kpusbix 6necka 3aTMEHHO-ABOWHLIX 3834  MOMXHO
onpeaenvuTb PAA PU3MYECKMX XapaKTePUCTUK 3Be3d, Hanpumep WX
pagvycbl. 3TO OAWH W3 METOQOB ONpeAeneHWA pPa3mepoB 3Be3A.
Oka3biBaeTCA, 4YTO MO CBOMM pPa3mepPaM, KaK M MO CBETUMOCTH,
ConHue — pAposasa 3Be3da. CyuwlecTBYIOT 3Be3Abl, 3H3AYUTENbHO
6onbwne u medbwne Connua (VI1,134). Paguycbl ruraHToB B QeCATKN
pa3, a CBEPXTUIaHTOB B COTHW pa3 NpeBOCXOAAT paauyc ConHua.
Hanpumep, paanyc 3Be3abl a CkopnuoHa (AHTapeca) He MeHee Yem B
700 pa3 nPeBOCXOAWUT COJIHEYHbIA. 3Be3abl-HAP/IMKM  OTNINYAIOTCA
CBOMMW ManbiMM pa3mepami; HEeKOTOPble U3 HWUX MeHbwe 3emnn u
nase JlyHbl. )

46¢. Paguyc 3Be3gsi a OpmoHa (betenvreiize). npumepHo B
800 pa3 6onbwe pagnyca Connya. [lonpobyiire n3obpa3uts B
ogHom Mmacwrabe Tpn napsl HebecHbix Ten: berenvreiize n
Conrye, CosnHue n 3emmo, 3emsmo n JlyHy.
2. ONPEAENEHUE MACC
3BE3[. K cucremam pABou-
HbIX 3Be3Q NPUMEHUMbI 3a-
KOH BCEMUPHOrO TArOTEHWA U
yTOuHeHHble HbloToHOM 3a-
KOHbl Kennepa. 3to nosso-
NAeT onpeaenwuTb BaKHen-
Wyl PU3NYECKYIO XapaKTe-
PUCTUKY 3Be3Abl — ee Mac-
cy. Myctb maccbl KoMmnoHe-
HTOB ABOWHOW 3Be3abl GyayT
m;, wm,, T — nepuon
obpawerua, A — 6onbwan
nonyocb opbutsl. Toraa,
obo3Haums uepes m. u
m, — maccol ConHua u )
3emnu, 7; — nepwon 06pa- Puc. 30. Kvpvnsaﬂ 6necka 3aTMeHHOWM
werns 3o, wavoney,  T9peueuan b lescer (Ao cre
a —vGOnbmyro nonyochb 3e- ﬂH(”ﬁ cHCTEMDI
MHOI 0pbUTLI, MOMHO Hanu- Onpegennte nepuoq u amnanTyay
caTb: : usmeHeHna BGnecKka N OOBACHUTE, KaK
_mtm)® A . BO3HUK3IOT I713BHbIA N BTOPMYHBIA MH-
(mc+ my) Ty a® HuMymbl 6necka
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Ecnn npuHaTb maccy ConHua 3a eauHmuy (mc =1) u ydectb, utO
myme, T; = 1rop, a = 1a.e., 10
Aa
rz
47 *. Onpegesnte Maccy Kamgnoro KOMMNoOHEeHTa ABOHHON 3Be3abl,
€C/IN U3BECTHO OTHOWEHWe WX PAaCCTOAHMA OT UeHTpa macc
cucremsi (A, u A, ).
Maccbl 3Be3a pasnuuHbl. OgHaKo B OTMYMe OT CBETUMOCTEN W
Pa3MepoOB MaCCbl 3Be3[ 3aKNI04eHbl B CPABHUTENBHO Y3KWX Npeaenax:
Ccambie MacCMBHbIE 3Be3Abl NMWb B AECATKU pa3 npeBocxoasaT ConHue, a
HauMeHbWwMne MacCbi 3Be34 COCTaBMAT npumepHo 0,02mc. BaHbim
L[OCTWKeHNEeM acTpoPu3nku XX BeKa No NpaBy CHUTAETCA YCTaHOB/IEHMe
CBA3M MEXAY OCHOBHBIMM QU3MYECKUMMN XapaKTePUCTUKaMKU 3Be3f
(c.114).
3. CPEOHWUE NNOTHOCTWM 3BE3[. Tak Kak pa3mepbl 3Be3n
Pa3NNYaIOTCA 3HauuTeNbHO 6onblue, YemM UX Maccbi, TO U cpeaHue
MNOTHOCTN 3Be3A CW/IbHO OT/IMYAEIOTCA APYr OT Apyra. Y ruraHToB
CBEPXTUraHTOB MNOTHOCTb O4YeHb Mana. Hanpumep, nnoTtHoCTb
Betenbreiize oxkono 102 kr/m®. Bmecte ¢ Tem cCyulecTByloT
4ype3BblYaWHO NNOTHble 3Be3abl. K HUM OTHOCATCA Hebonbwwue no
pa3mepam besibie HKap/imky, Ha3BaHHbIe TaK 3a CBOW Oenblid useT,
o6ycnoBneHHbI BbLICOKOW Temnepatypou. Hanpumep, nNoOTHOCTL
BewecTsa 6enoro kapnuka Cupuyc B B 40 Tbic. pa3 6onbwe NNOTHOCTH
BoAbli. B HactoAwee Bpema u3BecTHbl eule 6Gonee nnoTHble Genble
Kap/nKM.

. 48 . CpasHure cpeaHme nnorHoctu berenvreiize, Convuya un
6esnoro kapnuxa Cupuyc B.

Kak n obbluHble 3Be3abl, 6enbie KapIMKKU COCTOAT M3 aTOMHbIX Afep W
OTOPBAHHLIX OT HUX 3NeKTPOoHOB. Ho B BewlecTBe 6enbiX KapMKOB Aapa
aTomMoB CcHAMKEHbI U B KaKAOM KyBUYECKOM CcaHTUMeTpe WuX
COAEPMUTCA OYEHb MHOrO. 3TUM OOBLACHAETCA OrpOMHas MIOTHOCTH
6enbix KapnukoB. Ceituac M3BeCTHbl 3Be3dbl, NMIOTHOCTU KOTOPbIX
3HAUUTENbHO NPEBbLIWAIT NNOTHOCTU 6enbix Kapnukos (c.69).

m, + m, = (12)

Ynpamuenne 13..1. Kakne us cambix Aapkux 3ee3a (11,132, VI1,134) otHocAaTcA K
csepxruraHtam? 2. OCHOBBIBaACH HA CBEAEGHUAX O gBOMHbIX 3Be3aax, 060CHyiiTe
BCEMUPHOCTL  OTKPbITOrO HbIOTOHOM 3aKoHa TAroTeHuAa. 3. Bbinonnute
3ananme 25 (c.130).

§ 15. HECTAUMOHAPHLIE 3BE3abI

Msb! ye 3Haem, uto ConHue — pPAAOBAA M BO MHOFMX OTHOWEHWAX
obbikHOBEHHaA 3Be3aa. Ho Bo BceneHHol Hemano 3Be3n, KoTopble Mo
npaBy MoryT 6biTb Ha3BaHbl HEOBbLIKHOBEHHbIMU. YTO e 3To 3a 3Be3abl?
1. UEDENObl. W3BecTHbl fecATKU TbicAY 3Be3d, 61ecK  KOTOPbIX
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MEHAETCA BCMEACTBNE MPOUCXOAAWMX Ha HUX QU3NYECKMX NPOUECcCOB
(He nyTaTb C MepuaHWeM 3Be3f] — ONTUYECKUM ABNEHUEM, KOTOPbIM
CONPOBOXAAETCA MPOXOMAeHMe cBeTa OT nwobol 3Be3dbl uYepes
HECNOKOWHYIO 3eMHYI0 aTMoc@epy). TaKkume 3Be3dbi Ha3biBalOTCA
PUINYECKUMU NTepeMeHHbIMU. K HUM OTHOCATCA, HanpuMmep, ye@enasl,
KOTOpbIM Npucywm ocobeHHocTu 3se3abl & Uepea (puc. 31). Bneck d
Uepen -HenpepbiBHO W3MEHAETCA, npuyem Bo3pactaeT ObicTpee, uyem
ocnabesaeT nocne makcumyma. Popma KpuBOiA BCe BpeMA B TOYHOCTH
nosTopAeTcA. 3HauuT, § Uepen — nepnogndecras nepemeHHan 3pe3na.
CywecTByloT uegeuabl C MeHbWUMM nepuoaamm (N0 HECKONbKUX
4acoB, 3TO KOPOTKOMepUuoavdeckue uedenabl) u ¢ 66nbwumn (ao
HECKOJIbKNX AECATKOB CYTOK). Ue@enabl — 3T0 nynbcupylowme 38e3abl,
KOTOpble NEepUuoANYECKW Pa3ayBalOTCA WM CxuMaloTcA. [lpu aTom
M3MEHAIOTCA. pa3mepb! 3Be3abl, ee TemnepaTypa W CBETUMOCTb.
Uegenabl BuaHbl ¢ 60Nbwnx PacCTOAHWIA, TaK Kak OHW OTHOCATCA K 3Be-
30aM-TUraHTam U, CNeaoBaTeNlbHO, UMEIOT OFPOMHbIE CBETMMOCTH. 3TO
no3sosiAeT O6HapykuBaTb Ue@euabl B AaNeKUX 3Be3aHbIX CUCTemax
(Hanpumep, B 3Be3aHbIX ckonneHuax, c. 116),a 3aTem u onpepgensTb
PacCTOAHWA OO0 3TUX cucteM. BoT nouyemy uegpewabl Ha3bIBalOT
«MmaAKamu» BceneHHoOW.

2. NMOHATNE O APYTNX OU3UYECKUX NEPEMEHHbBIX BBEBLIAX
Uegpenabl — 3TO NUWb OANMH U3 MHOTOYMMUCAEHHbIX TUMOB (PU3UYECKUX
nepemeHHbIX 38e3a. [epBas nepemeHHan 3Be3aa bbina OTKPbITa eule B
XVI B. B co3sesgum HKuta (O Kuta). 3to Mwupa HKuta, unm
«YausutenoHaa» Knta. Ee konebaHna 6necka npoucxXodnaT ¢ nepuoaom
okono 330 cyr , npuyem 6neck B Makcumyme pgocturaet 2" a B
muHumyme 9™ (puc. 32). Bnocneactsum 6bisi0 OTKPLITO MHOIO APYrvMX
3se3n TMNa Mupbl Kuta. MpenmMyuleCTBEHHO 3TO «XOMOAHbIe» 3Be3Abl-
TUraHThi; usmeHenue 6necka Takux 3Be3a, NO-BUAMMOMY, CBA33HO C
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Puc. 31. KpiBaa 6necka pu3nueckoh nepemeHHoi 3se3abl & Uepesn
KakoBbl nepuoa n amnnutyga mnimeHeHnAa Of1ecKa 3Toi 3B8e34b1?

5—1269
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nynbcaunei u NepPUOANYECKUMN U3BEPHEHUAMMN FOPAYNX ra3oB U3 Heap
3Be3abl B 6bonee BbICOKME C/loM aTMoc@epbl. 3BecTHO Hemano 3se3a, B
n3meHeHnn 6n1ecKka KOTOPbIX HeNb3A O6HapPYHUTL KaKyto-mbo 3akoHO-
mepHocTb. Ha puc. 33 uzobpaeHa Kpueaa 6Gnecka OOQHON U3 TaKux
3se3a. :
BHMMaHMe aCTPOHOMOB NPUBNEKAIOT KOECHbLIE KaP/IMKKU, BNecKk KOToPbIX
HEOMWAAHHO BO3PacTaeT B COTHWU, @ UHOrAa W THICAYN Pa3 B TeueHue
MWHYT NN aawe CeKyHa. Takve 3Be3abl Ha3blBalOTCA BCIIbLIXUBAIOWNMMH.
Wx Habnionalor B HecKonbKux coseTckux (BropakaHckasa, Kpbimckan,
Opnecckan u ap.) n 3apybexHbix o6cepBaTopuAax. ONTUYECKNE BCMbIWKY
COMNPOBOMAAIOTCA PAANOBCNbLIWKAMN N MOWHBIM YNbTPaPUONETOBLIM
w3nyyenvem. BcnbiwKn nepemeHHbIX 38€34 NPEBOCXOAAT MO Macuwra-
6am xpomocoepHbie Benbiwku Ha ConHue.
3. HOBbIE W CBEPXHOBbLIE 3BE3[lbl. Cpean pasnuuHbix BWAOB
HEeCTauMoHapHbIX 3Be3a O0Cobbili WHTepec NPEeACTaBNAIOT HOBble W
cBepxHOBbIe 3Be3abl. Ha camom aene 3To He TOMbKO YTO MOABUBWIMECA
3Be34bl, 8 paHee CywecTBOBaBUIME 3Be3Mbl, KOTOPble NPUBReKNn K cebe
BHMMaHMWe BHe33NHbIM BO3pacTaHuem b6necka (puc. 34, a, 6). Y HoOBbIX
3se3a Gneck uHoraa yBenwuusaetcA Ha 13™, 8 y CBEPXHOBbIX — Ha
19™1

49°. Bo cKonbKo pa3 Bo3pacTaer 6/1eCK 3Be34, BCrbIXNBAIOWMX

HKaK CcBEPXHOBble?

HoBble 38e3abl 06bIYHO BXOAAT B COCTAaB TECHLIX ABONHLIX PU3NYECKNX
cUCTeM, a BCMblWKa OAQHOWA W3 3Be3a CBA33aHa, BEPOATHO, ¢ 06MeHOM
BewlecTsa Memay 3Besaamu.

BcnblwKa . CBePXHOBOW 3B€3abl  XaPaKTEPU3YETCA  CTPeMUTENbHbIM
HapacTaHuem 6necka W CBETMMOCTW, a 33TeM WX MeA/IeHHbIM
nageHvem. B makcumyme 6riecka NMHUM B CREKTpax CBEPXHOBbIX
3B€3Q CUNIbHO CMeuwleHbl K (PUONEeTOBOMY KOHUy. BenuumHa n Hanpas-
NeHNe CMEULEHWUA CMEKTPasbHbIX IMHUA COOTBETCTBYIOT NPUBAIKEHNIO
u3nyyarouleil NOBepPXHOCTU 3Be3dbl K_HabnoaaTento CO CKOPOCTBbIO
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0 200 400 600 CyTxu

Puc. 32. Kpusaa 6necka Q Kurta
Onpenennte nepuoa v amnautyay 6necka 3roi 3se3abl. CpasHute ¢ '8 Uepes
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HECKONIbKO THICAY KW/IOMETPOB B CeKyHAy. KaptuHa BCnbiwkn
CBEPXHOBbIX 3BE3A CBUAETENIbCTBYET O TOM, YTO CBEPXHOBbie — 3TO
OAVHOYHbIE B3pbiBalowmeca 3Be3abi. Mpu B3pblBax CBEPXHOBLIX 3Be34
BbAGNAETCA OFPOMHaA 3HepruA — nopaaxa 10*"  [hk.

50 . 3a cHonsHo ner Conuue MOMET U3/TYIUTL SHEPIVIO, KOTOPEA
BbIE/IACTCA PN BCMbIWKE CBEPXHOBOH 3Be3/bi?

B makcumyme 6necka ofHa CBePXHOBAA 3BE3A3 MOMET CBETUTb fpue
munnuapaa 3se3n, nogobHbix Hawemy ConHuy. W3BeCTHb B3pbiBbI
CBEePXHOBbIX 3B€3/l, CONPOBOMXAAloUIMecA BbIGPOCOM BewlecTBa Maccol -
B HECKO/NBKO CONHEUHbIX Mace ¢o ckopocTbio 5 - 10° — 7 - 10° km/c.
Octatkn obonouek, COPOWEHHLIX CBEPXHOBLIMM 3BE31aMM, BUA-
Hbl AONroe BPEMA KaK PaCWMPAIOWMECH ra30Bbieé TYMaHHOCTW.
BcnbiwKy CBEPXHOBbLIX 3BE3A4 OTHOCATCA K O4Y4eHb PEAKUM AB/IBHUAM.
Hawemy ConHuy noao6Han BenbiwKa He yrpoxaer. He ucknioueHo, uto
B OYeHb [anekom npouwioM B OKpecTHOCTAX ConHua BCNLIXMBaNN
CBEPXHOBbIE 3Be3Abl N WX W3/lydeHWe MOI/O0 MOB/WATL Ha pPa3BUTHe
#Mn3HM Ha 3emsie. 3a nocneaHee ThicAueNneTME B Haweid 3BE3AHON
cucteme HabnAanocb BCEro /iMWb HECKONbKO BCMbIWEK CBEPXHOBbIX
38e3a. V13 Hux Hanbonee AOCTOBEPHO YCTaHOBNEHbI Cneaylouive Tpu:
BenbiwKa B8 1054 r. B8 co3sesguu Tenbua; 8 1572 r. — B8 co3se3gun
Kaccuonen; B 1604 r. — B8 co3seaaum 3meeHocua. [lepBas U3 stux
CBEPXHOBbLIX OMUCaHa KUTAWCKUMU U AMNOHCKUMU aCTPOHOMBMMU KaK
«3Be3aa-rocTbAn. Ee 6neck npesocxoaun 6neck BeHepbl, u oHa 6bina
BuaHa aHem. Ha mecte BcnbixHyBwel B 1054 . cBepXHOBOH 3Be3Abl
HaXOAWTCA OOH3 U3 CaMbIX 3aMe4vaTeNbHbIX ra3oBbiX TymaHHocTel. Ha
@oTorpa®un ee BONIOKHA BbIMAAAT Kak wynanbua kpaba. Otciona n ee
Ha3BaHne — KpaboBuaHaa TymaHHocTb (puc. 35). TymaHHOCTb pacwum-
pRETCA CO cKopocTblo 6onee 1000 km/c w u3nyyaeT B paavo-,
ONTUMECKOM, PEeHTreHOBCKOM W ramma-guana3oHax. KpabosugHas
TYMaHHOCTb — MOWUCTUHE HENCHePNaeMblih ICTOHHNK acTPOPUINHECKUX
oTKpbiTuit. Cnaban 3Be3004Ka, pacnosiomeHHas B ueHTpe KpabosuaHoii
TYMaHHOCTM, OKa3anacb «3Be3AHbIM OrapKom», yueneBwum nocne
B3PbIB3 CBEPXHOBOW 3Be3Abl. 3TO CBEPXNNOTHaR BLICTPO Bpawarowancs
3ge3na. Ee anameTp Bcero nuub okono 20 km. B atomax Takoi 38e3abl
3NEKTPOHbI «BAABMEHbI» B MPOTOHbl. 3Be3ga COCTOUT W3 NAOTHO:

LR T of.‘* oy .
~ % o F.
. . . . ° e f,ﬁ' l; P 9
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o o e . . 1, ;".

3Be3aHbIE
BEJMYHUHBI
S ©
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1 1 1
100 200 300 CyTku

Puc. 33. Wamenerve 6necka HenpaBunbHOW (M3NYECKOH NEPeMEHHOW 3803Ab
O6vACHATE MPONCXOMABHNE HB3BAHWA ITOr0 runNa 38634

5.
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3Be3IHBIE BEMHIHHBI

G
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29-30 asrycTa 1976r.

Puc. 34. HoBan Nebepn:
8 — QoTorpa®uu 3se3fbi 40 W
BO BPEeMA BCMblWKN, 6§ — Kpu-
BaA 6Gnecka BCnbiXHyBWeH 3Be-
3abl (MacwTab Ha CHUMKax oau-
HaKOB)

1710 20 30 10 20 30 10 20 30 10 20 30

6) Apryct Cenrabps Oxtabpn

Hoabps Iexabps
1975 r.

Bo cronsko pa3 Bospoc 6r1eck
3Be34b1?

YNaKoBaHHbIX HEUTPOHOB U MO3TOMY Ha3bIBAETCA HEHTOOHHOM 3863404,
B npouecce 06pa3oBaHWA HENTPOHHOM 3Be34bl MPOUCXOANNO HE TONBKO
ynnoTHeHve BewlecTBa (A0 NMOTHOCTW, CPABHUMOW C MAOTHOCTLIO;
Anepl), HO N pe3Ko BO3POCNO MarHUTHoe none. BbiCTPO Bpawatowanca
HeWTPOHHaA 3Be3da, o6nagatouwladn OrpOMHLIM  MarHUTHbIM  fonem,
cnocobHa u3nyyaTb UMNYNbCbl OMTUHECKOrO U PaANOU3NYYEHNA. 3TO 1

NO3BO/MNO OTKPbITb HEWTPOHHbIe '~ 3Be3Abl

(1967) KaK WMCTOYHMKM

MOWHOFO U O4eHb CTabUIbLHOro MMMNYNLCHOrO papnonsnydeHuna. Takue
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06beKTbl 661K Ha3BaHbl 7y/1bcapamu. Mbl NpUHUMaEM paauousNydeHve
nynbcapa, Koraa manyvarowas o6nacTb HeWTPOHHOW 3Be3abl Hanpasne-
Ha Ha Hac. Ho Tak Kak HelTPOHHaA 3Be3aa OYeHb ObiCTPO Bpawaercs
(nynbcap KpabosuaHoii TymaHHOCTU AenaeT oauH o6opoT 33
0,033...c!), To ¢ nepuoaom, paBHbIM NePUOAY BPaWEHUA Nynbcapa,
YepeaylOTCA UMNYNbCbl ero u3nydyeHuAa. B uenom nynbcap nonobeH
«paavomanky» (puc. 36, a, 6).

Mpowno HeCKONbKO AECATUMETUIA C TeX NOP, KaK BblA3IOWMUECA PU3NKU-
TeopeTuku (oaHMM M3 HUX 6bin coBeTcKui akagemuk /1. [. NaHaay)
npeackasanu, 4To Bo BceneHHOW AOMKHbLI CywlecTBOBaTb HEWTPOHHbIe
3Be3/bl. Ceifyac * y)ke OTKPbITbI COTHWM NyNbCapoB, NPEACTABNAIOWMNX
" coboit HelWTPOHHbIE 3Be3abl.

Ynpamuenue 14. 1*. MNpuaymaiite cxemy, Kotopas morna 6bl MOMOYb Bam
KNacCU@UUMPOBaTb U CUCTEMaTU3NPOBaTb MMEIOWMWEeCA Y BaC CBeAEGHUA O
Pa3NNUHLIX TUNax 3Be3A. 2. DKBaTOpuanbHbie KoopauHaTel KpabosuaHow
TymanHocTm a=5" 31", §=21°59'. Haiigute ee Ha 3Be3gHON KapTe.
3. Boinonnute 3aaanue 26 (c.130).

§ 16. ranakTuku

Tenepb HaM NPEACTOWT BbIACHUTb, KAKOBO CTpoeHue BceneHHOW, Kakoe
MeCTO B Heli 3aHMMaeT Hawa 3Be3ga — ConHue.

1. HAWA TAJIAKTUKA. B‘ 6e3nyHHYyIO OCEHHIOIO HOYb XOPOWO
3aMeTHa TAHywancs yepe3 Bce Hebo csetnas nonoca. 1o MreyHbid
lMyrs. OH onoAcbiBaeT Bce HE6O: Y HEro HET Pe3KWUX rpaHuy, a pasHbie
Y4aCTKN UMEIOT HEOAWHBKOBYIO WHUPK-
Hy 1 ApKocTb. HanpasuB Ha MneuyHbiit
Myt 6uHOKNL Mnn Hebonbuioit Tene-
CKOM, MOMHO ybeauTbcA B TOM, 4TO
ceet MneuHoro [yt wucxoaut oT
MHOMECTBa HepasNNiuMbIX HeBOOPY-
MeHHbIM rnasom 3se3d. B oTaenbHbix
yyacthax MneuHoro lMyTn 38e3a no4Tu
He BMAHO: TaM 3Be3Abl 3aC/IOHEeHbl OT
Hac 006/1aKaMn TeMHOi maTepun.
3Be3abl, KOTOPble Mbl BUAVM HEBOOPY-
EHHbIM /1a30M W B TENIECKON, BXOAAT
B coctaB lanaktuku. [NopaBnaloulan
yacTb 3Be3a [anakTukM 3aHUmaeT
obbem nuH3006pa3HON POPMbI -(ana-
meTpom okono 30 000 nk u TonwmHOM
2500 nk). ImeHHo 3aecb cocpenoTo-
YeHb! 38e3abl Mneynoro Mytu (cnoso

«ranaKTuka» MPOM3OWsI0 OT rpedecko- Puc. 35(5- KpaGOBM_All_Han T;;Mau-
M HocTb (co3sesaue Tenbua), Ha-
ro «MIEYHbIWR). :
) cnoea «mney ) XOAAWAACA OT HAC Ha PacCToA-
Hun 6000 ceeToBbIX NeT
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Puc. 36. TMynbcap: & — npumep 3anucu PaavOW3NYMEHWA Mynbcapa,
6 — mogenb nynbcapa.

81e. Cronsro Bpemenu norpebyerca csety, 4Tobbl rnepecevs
lanaktmky no ee awnamertpy?

Ecnu 661 Mbl MOF/IM B3rNAHYTL Ha ranakTUYecKuit AUCK CBepXy, TO 06Ha-
py*unu 6bl OrpoOMHbIe BETBU, WNN CIIMOA/IbHLIE PYKaBa, COCTORAUME U3
38e34, Nbinw 1 rasa. Cnupanu FaNaKTUKK BbIXOAAT U3 HAXOAAWErocA B ee
ueHTpe Agpa. AnPOo PacrnonomeHo B HanpaBneHun co3se3ana Crpenbya.
3Be3 No Maccam U CBETUMOCTAM, CpPaBHUMbIX ¢ ConHuem, B anaxKTuxe
He meHee 150 mnpa. ConHue HaxoaWTcA He B UeHTpe anakTvkn, a Ha
pacctoaHnn okono 10 000 nK, T. e. AOCTaTOMHO yAaneHO OT UeHTpa
Haweii Manakmmku. ConHue u 6nmKaiiwme K Hemy 3Be3abl ABMKYTCA
BOKPYT UeHTpa "anakTuku co CKOPOCTLIO, NPUMEPHO paBHOMN 250 Km/c,
coBepwan NosnHbin 060poT NpubnusutensHo 3a 200 MNH. net («ra-
NaKTUYECKNA roan).
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52 . CpasHuTe CKOPOCTL ABMKEHWUA 3emin ébnpyr Cosnnya co
CKOpoOCTbIO aBMeHnA ConHua BOKPYr yeHTpa [anakTvuku.

3Be3abl COCTaBNAIOT Nk ocToB ManakTuku. B uenom e MNanaktuka —
3TO COBOKYMHOCTb 3Be3A WM 06pawatowiMxCa BOKPYr HUX MNaHer,
3BE34HbIX CUCTEM Pa3NNYHOW CNOMHOCTA (ABOWHbIE 3BE3abl, KPaTHble
38€34bl, CKONNEHUA 3BE3[1), MeX3Be3AHON CPeabl U KOCMUYECKUX Nyyeit
(Apep aTomMOB BoaopoOAa, reMA U APYTUX XMMUYECKUX 3/1eMEHTOB,
ABUHYWNXCA CO CKOPOCTAMM, BAN3KUMM K CKOPOCTU cBeTa). MaTtepwa B
Fanaktuke BCTpevyaeTCA B ABYX OCHOBHbLIX BUAaX. IJTO, BO-NEPBbLIX,
BewecTBo (NPeMMyWwecTBeHHO Nna3ma, U3 KOTOPON COCTOAT 3B8e3fdbl,
MeX3Be3HbIW ra3, KOCMUYECKUe Nyun U TBepaan @a3a, Npucyulas, no-
BAAUMOMY, BONbWMHCTBY NMaHeT U Mew3Be3aHoU nbinu). Bo-Bropbix,
3TO nosiA (3NEeKTPOMArHUTHble, rPaBUTAaUNOHHbIE).

Puc. 37. lNanaktmka B co3se3aun AHApomenbt Ee orpenser ot Hac 2,3 MIIH
CBeTOBbIX NeT ;

Ob6pature BHUMEHAE HA CIINPE/IbHBIE BETBY rafIaKTUKMA U H8 ée CryTHUKU. T4 ra-
NIaKTHKA OYeHb CxogHa C Haweid [anaKTUHOW
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2. IPYTUE TANAKTUKU. B XX B. 6bn0 AOKa3aHO, 4TO CywecTByeT
MHOMECTBO APYIUX ranaKTWK, Kamaaa U3 KOTOPbIX, NMOAOGHO Haweid,
COCTOMT W3 MWNAMBPAOB 3Be34. Mup ranaktuk nopaxaeTr CBOUM
pa3Hoobpa3uem. B ruranTcxux ranaktukax COTHM MUNMAPAOB 3Be34, B
Kap/IMKOBbIX — BCEro NUWb HECKONbKO MWINNOHOB. Camble ApKue
ranakTMkyu WMelT CBETUMOCTb, B MUIMMOHbI pa3 6Gonbwylo, Yem

Puc. 38. 'mranTckana «crpenaiowan» ranaktmka (cossesave [lesbl). Beepxy —
POTOrpaPuA ranakKTUKN. C APKUM Bbi6GpocoM (nNpoTAKeHHOCTL BbIGpOCa
HECKONbKO THICAY CBETOBLIX fIET); BHU3y — BMA CTPYKTYpbl Bbibpoca nocne
06paboTku @oTorpapuu Ha DBM
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CBEeTMUMOCTb Hambonee cnabbix no O6necky. Pa3mepbl rMraHTCKMX
ranaktuk pocturatoT 50 000 nK, a Kap/IMKOBbLIX — He MPEBbIWaT
HECKONbKMUX COTeH -napcek. OQHy W3 TUraHTCKUX ranakTUK MOMHO
YBUOETL HEBOOPYKEHHbIM [N1a30M KaK eABa 3amMeTHOe TyMaHHoe
NATHLIWKO B co3ee3aun AHapomenbl (puc. 37). Hawa lanaktvka wn
ranaktTuka B AHApomefde — CrMpasibHble raslaKTmku. 910 Haubonee
PacnpoCTPaHeHHbI TUM TanaKkTUK.

3. PAOUOTANAKTUKM WU KBA3APbLI. Hekotopble ranaktuku
061aaaloT UCKNIOYUTENIBHO MOWHBIM paauousnydeHnem. Vx HasbiBaloT
pagnoranaktukamu. OnHa w3 Takux ranaktuk (/lebeab A) HaxoawnTcs ot
Hac Ha paccroAHuuM okono 200 mnH. nk. B oTnnume ot Hawew
lanakTMku oHa uanyvaet B paguoaAuanasoHe 6Gonbuwe 3Hepruun, yYem B
ONTUMECKOM Auana3oHe. B co3se3gumn [lesbl pacnonoweHa paguora-
naktuka (desa A), HaxoAAWAACA OT Hac Ha paccTtoaHum 20 mnH. nk. Ha
CHUMKax 3TON IMraHTCKOW ranakTMKU yAanocb O6Hapy»uTb uenyto
rMPNAHAY CrycTKoB rasa, BbibpoweHHoro u3 ee aapa (puc. 38). Macca
Ka)Kaoro U3 CryCTKOB B MWIMOHLI pa3 Gonbwe Maccbl ConHua, a
KUHeTUJeCcKan 3Heprua — nopaaka 1048 k.

53 ¢. [lou 0aHOBPEMEHHOM B3PbIBE CKO/ILKUX CBEPXHOBbIX 38€3A
- Mornia bbl BbIAE/INTLCA TaKaA 3HEPIVA?

MouiHoe paanousnydetue u Bbibpoc 06n1aKoB rasa cauaeTensCcTBytoT 06
aKTUBHbIX U MOKa euwle ManousydeHHbIX npoueccax, NPOUCXOAAWMX B
Anpax paauoranaktmk. OQHUM U3 nepsbix rMNoTesy 06 akTMBHOCTU Aaep
ranakTMKk M O MNPOUCXOAAWMX B HUX B3pbiBONOAOGHLIX npoueccax
BbIABMHY/1 COBETCKMIA acTpoPu3mk akaaemuk B. A. AmbapuymsH.

B 1963 r. 66110 06HAPYHEHO HECKO/IbKO 3Be3A0N0A06HbLIX UCTOMHUKOB
pagvousnydeHuna. B nanbHeillem eXerogHoO OTKPbIBaNUCb AECATKU
Taknx OOBLEKTOB, MOMYYMBWWX Ha3BaHWe KBa33p0B, T. €. 3Be3A4ono-
n06HbLIX paanoncToyHnKoB. Camblii ApKWiA KBazap, MMerowwnii 06o3Ha-
yeHue 3 C 273 (3 C— cokpauleHHOoe Ha3BaHue TpeTbero Kembpumk-
CKOro KaTanora pPaAMONCTOMHMKOB), BWAEH, Kak 3Be3ga 12,6™.
B peiicTBUTENLHOCTM 3TOT KBa3ap u3nydaeT 60/buie 3Heprun B onTude-
CKOM AuanasoHe, YeM camble ApKUe ranaktuku. B paaunogmanasoHe
_MOWHOCTL u3nydenua 3 C 273 cpaBHuMa ¢ paauousnydenuem Jlebe-
aa A. Kpome Toro, 3TOT KBa3ap OKas3ancA OAHUM M3 CaMbIX MOWHbIX
MCTOYHWKOB PEHTTEHOBCKOrO M3nyyeHna. BHumatenbHo msyyaa crapble
@OTOrpa®PuN y4acTKka 3Be3dHoro Heba, MONy4YeHHble Ha MPOTAMEHUN
HECKONBKNX AECATUNETHIA, obHapymunu, uto 6neck Keasapa nepuoawm-
4ECKM M3MeHAeTCA. DTO NO3BONMNO OUEHUTb pasmMepbl KBa3zapa.
Okasanocb, 4To anameTp keBa3sapa 3 C 273 nopraka cBeTOBOI Hepgenw,
T. €. KBa3ap 3Ha4uTenbHo 6onbwe, Yem 06bluHbIE 3BE3abl, HO ropPasfno
MeHblie, Yem, Hanpumep, Hawa [anakTvuka. BepoATHO, TaKOBbI e
pa3mepbl U APYrux KBa3apoB. KBa3apbl He NOXOXM Ha O6biHbIE 3Be3abl U
no cBoum maccam. Mx macch AOCTUraloT MUZIMOHOB CONMHEYHBIX MaCC.
Ytobbl BLI3BATL WU ANUTENbHOE BPEMA MMOAAEOMUBATL CBEPXMOWHOE
n3nyuyeHvne KBa3apoB, TpebyeTcA 3Heprua, KOTOPYIO He MOMeT
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obecrieunTb HW OOWH W3 W3BECTHbIX HAM WCTOYHWKOB, BKNIOHaA
TepmoanepHbiit cuHTes. Obbektamu, Hanbonee poACTBEHHLIMM KBa3a-
pam, cneayeT CYMTaTb, NO-BWAMMOMY, AApa paauoranakmk. Ckopee
BCEro KBa3apbl — 3TO- aKTUBHbIE AAPa OYeHb A8/IeKUX TaNnaKTuK.

4. METATANAKTUKA W EE PACWMWPEHUE. CoBOKYMHOCTb BCex

HabnrogaemMbiX ranakTuK, T. €. BCA OXBavYeHHaA acCTPOHOMMUMECKAMW .

HabnroaeHnammn obnacts BceneHHol, Ha3biBaeTcA MeTaranakTkon. Hert
OCHOBaHUWA oTOMaecTBNATL MeTaranaktuky co «Bceit BcenenHow», a
Tem 6onee C «maTepuanbHbLIM MUPOM», CO «BCEA MaTepueitn.
B 6ecnpenenbHoii BceneHHOW MOryT CywecTBoBaTL Apyrve, rnoka Ham
He W3BECTHble, MEeTaraNaKTuKu.

B84 ¢, CpaBHHnTE NpowLIble MNPeACTaB/IeHNA O CTPOeHN BeenerHo
(reoyeHTPONYECKaA CUCTEeMa MUPA, Te/IMOYEHTPNYECKaA CUCTeMa
MUP3E) C COBPEMEHHbIMH.

B 20-x rogax BbLIACHWNOCb, 4YTO JIMHUM B CMNEKTPax NOAABIAKOWEro
6ONbWHNHCTBA ranakTMK CMeweHbl K- KPaCHOMY KOHuy. [puuem
cMeuleHue Tem 6onbuie, Yem fanbuie OT HAaC HAXOAWTCA ranakTuKa. ITo
cBA3aM ¢ 3@@eKToM [onnepa u OOGBLACHUAM Tem, HTO ranaKTUKu
YAANAIOTCA OT Hac CO CKOPOCTAMMW, BO3PAaCTalOWMMMU C PacCTOAHUEM.

AMepUuKaHCKNA acTpoHOM . Xabbn ycTaHOBWA, 4YTO CKOPOCTU YA3NeHuA
ranaktuk (v) nponopuvoHanbHbl PACCTOAHUAM (r). 3TOT 3aKOH, NOAYYUBWMIA
Ha3BaHWe 3aKkoHa Xab66na, MOXHO 3anucaTtb Tak:

v=Hr, (13)
rae H — noctoRHHana Xa66na; H ~ 50 km/(c - ‘Mnk). MoctoAanHaa Xa66na
XapaKTepulyeT Temn pacwwupeHusa MeTaranaktuku: ranakTuku, pasaeneHHble
pacctoaHmem B 1 Mnk (3 - 10'® km/c),. ynanaloTcR ppyr ot apyra c
ckopocTbio 50 km/c, B 10 Mnk — 500 km/c n T. A. :

Hawa lManaktuka Huiem ocobeHHbIM He BbiAeNAETCA B MUPE ranakTuk u
He 3aHMMaeT KaKkoe-Nnbo «ueHTpanbHoe» rnonoxeHve B Metaranakruke.
Habniopatennb, HaxoaAawmniicA B N0boi ranaktuke, mor 6bl, Kak u Mbl,
06HapyKUTb ABNEHME KPACHOrO CMeweHNA (eMy Toxe Ka3anoch 6bl, 4To
OT Hero yaanAaloTcA Bce ranakruku). Takum o6pa3om, Mbl HuBem B
pacwuparoujesica Meraranaktuxe.

Cambimn panekumm oT Hac obbekTamu MeTaranakTuku OKa3anucb
KBa3apbl. CeeT oT 6nmKaliulero KBasapa naer K Ham okono 3 mnpa. ner,
HO W3BEeCTHbl KBa3apbl, OT KOTOPbIX CBET uaeT K Ham Gonee
10 mnpa. ner. Bo3pact ConHedHOW cuUcCTeMbl COCTaBNfAeT NPUMEPHO
5 mnpa. net, Bo3pact lManaktkm — 10 mnpa. neT. 3Ha4WT, CBeT W
pagMou3NiydeHne OT MHOTUX KBa3apoOB Havyanu nyTewecTBOBaTb MO
BceneHHoOl paHbwe, Yyem 06pasoBanuck Hawa 3emnna, Hawe ConHue,
Hawa ConHeyHana cuctema, Hawa lanakTukal

Ecnu ponyctutb, 4tOo B nNpownom pacwupeHue MeTaranaktukn
NPOUCXOANNO B TAKOM e TeMne, KaK 1 Ceivac, TO MOXHO pacCYwUTaThb,
Koraa Hauvanoch pacwupeHune (npumepHo 20 mnpa. neT Haszaa).
WHTtepecHo, uto B 1922 — 1924 rr. c-2eTcKuii yueHblii A. A. QpuamaH
(1888 — 1925), ocHoBblIBaACb Ha o©b6weit Teopun OTHOCUTENBLHOCTU
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diiHwTeHa, AOKa3an, YTO CUCTEMAa raNnaKkTUK He MOMET HaxOAUTLCA B
COCTOAHUW NOKOA, @ AO/DKHA PACWMPATLCA WAN CxMMaTbeA. OaHa w3
5TUX BO3MOMHOCTEN — pacwmpeHne —peanusyetcA B MeTtaranaKruke.
Pacwupenne Meraranaktukm, 6e3ycnosHo, camoe rpaHAMO3HOe u3
W3BECTHbIX B HacTOAulee BpeMA ABNeHM npupoabl. MNpaBunbHOe ero
MCTO/IKOBaHNE MMEET MCKIOMUTENbHO 60/bwoe MMPOBO33PEHYECKoe
3HaueHue. He CyuaitHO B OGBLACHEHWUM MPUYNHBI 3TOFO ABMEHUA PE3KO.

06HapYKMNOCL OT/IUYME TOHYEK 3PEHUA YYEHbIX-WABANUCTOB W YYeHbIX
martepuanuctoB. Mpeanuctsl M coBpemeHHble 60rocnoBbl, oToMae-
ctenAA MetaranakTuky co Bceli BceneHHoi, HepeaKo NbiTaloTcA HaliTH 8
pacuimpeHun MeTaranakTmkv NOATBEPMAEHUE PENUMMO3HOrO BbIMbICNA
06 «aKTe TBOPEHUA» MNPa, T. €. O CBEPXHLECTECTBEHHOM BoMecTBeHHOM
npoucxoxaeHuu BceneHHoit. B oTamume oT HUX MaTepuanucTsl cranu
MCKaTb U HAWNN B OKPYMaloweM HaC Mupe eCTecTBeHHbe, peanbHbie
npouecchi, KOTopble B NPOWIOM MOM/IM Bbi3BaTb Habnionaemoe
pacwupenue, Mo Bcelt BepoATHOCTW, 3TO B3pbiBbl. MX MacwTabbl
NOPa}alT Hawe BOoobpaXieHMe ye MPU U3yyYeHUU OTAeNbHLIX BUAOB
ranakTMk. MoXHO npeacTaBuTL, YTO pacwmnpeHue MeTaranaktuku Takxe
Ha4anoch CO B3PbIBA BEWECTBa, KOTOPOE UMeNo orpomnyro NNOTHOCTb U
Temnepatypy (c.117).

Ynpamnenne 15. 1. Kak Bbl npeactaBnAete cebe Hawy Tanaktuky? 2. ‘-l'ro :
HaxXoauTCA 3a npeaenamm Hawev ManakTuku? 3. B'yem NPOABNAEGTCA BKTMBHOCTL
Afep ranakTmk? 4. Yto Takoe Mertaranakmmka?

5*. ManaKkTuka, BUAWMbIY yrnoBoi auameTp Kotopoit 10", yaanaetca ot Hac co
ckopocTbio 20 000 km/c. KakoB ee nuHelHbii gnametp? 6. Buinonuure
3apanue 27 (c.130).

Yro Bbl AOMKHBI 38MOMHUTbL, M3YYMB TPETLIO TEMY Kypca

1. 3se3abl, nopobHo ConHuy, — pacKaneHHble NNasmeHHbe wapbl.
Cet naxe o1 6nvKailwmnx 3834 UAET K Ham roab.

2. Mo CBOMM PU3NYECKUM XapaKTepuCTUKam (CBETUMOCTU, pa3mephbl,
cpeaHve NNOTHOCTK, TEMMNePaTypa POTOCPePbl) 3Be3abl MOMYT CUMBHO
otnuyarbea oT ConHua. Macchl 3Be34 nexat B 6onee y3kux npeaenax.
3. MHorve 3Be3abl BXOAAT B COCTaB ABOMHBIX CUCTEM.

4. NpuvunHa n3meHeHVn 61eCKa HECTAUMOHAPHLIX 38630 — PU3NYECKWe
npouecchbl, NpoucxogAuiMe B 3TuUx 3se3nax (Hanpumep, uepenabi —
NynbCUPyrouMe 3Be3dbl; CBEPXHOBbIe — 3TO B3PbIBAIOWMECA 3Be3/bl
uT. 4a.). : .

5. Hawe ConHue — pnApgoBan 3Be3na lManakTuku. Takux 3Be3d, Kak
ConHue, B lNanaktuke He meHee 150 mnpa.

6. Mup ranaktuk MHoroobpaseH. [anakTku, Kak W  3Be3qwbl,
OTNMM3IOTCA APYr OT APyra NO BHEWHEMY BUAY W  Pa3/IMYHbIM
@UV3NHECKUM XaPaKTEPUCTUKEM.

7. Anpa HEKOTOPLIX ranakTUK 061aAat0T UCKNKOUYNTENBHON aKTUBHOCTBIO
(MowHoe paagnounsnyyeHue, BbIOPOC OrpOMHBLIX Macc BewecTsa),
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BO3MOMHO, CBA3AHHON C MPOUCXOARWWMU B HUX  B3DbIBHbIMMU
npoyeccamm.

8. B 0XBauyeHHOW acTPOHOMUYECKUMU HabntoaeHnamu udactu Bcee-
neHHow, T. e. B MeTaranaktuke, MWNANapPAabl ranakTvk.

9. MeTaranakTuka HecTaumoHapHa. OHa HenpepbIBHO PAacCWMPAETCA.

§ 17.ACTPOHOMVHECKAR KAPTUHA MUPA
(3AKMHOUNTE/bHBIA OB30P)

B Kypce @W3NKN Bbl NO3HAKOMWNWUCb C PU3MYECKOW KapTUHOW mupa.
3aKkaHumBas W3ydeHWe Kypca acCTPOHOMWM, - Bbl [AO/MKHbI  UMETb
npeacrasneHve o6 aCTPOHOMUYECKOW KapTUHE MUPa, B OCHOBE KOTOPOWM
NeMaT He TONbKO AaHHble aCTPOHOMUYECKNX HabrirogeHni, Teopnn w
runoTess!, HO W BaXHeWWwwWe /TOHATHA N 38KOHblI COBPEMEHHOW @U3NKA.
PeBoniouMoHHbLIMM BEXaMn Ha NyTW pPa3BUTUA acTpPoHOMUKM Obinn
obocHoBaHue naevn o wapoobpasHocTv 3emnu, oTkpbiTue KonepHukom
re/IMoUEHTPUHECKON cUCTeMbl Mupa, usobpeteHune Teneckona, OTKEbI-
TUE OCHOBHbIX 3aKOHOB HeBeCHOI MexaHUKU, NPUMeHeHne B acTPOHO-
MWW  CRNEKTPaNnbHOrO aHanu3a u QOTOrpa®uu, OTKPbLITUE Hawel
FanakTvku, oTKPbiTMe MeTaranakTuku, npuMeHeHne TEOPUM OTHOCK-
TeNbHOCTUM K u3ydeHUto MeTaranakTuku, Havano pPaavoacTPOHOMMYE-
CKNX MCCNeAOBaHUA M, HaKOHeU, Ha4aNo KOCMMWYECKOW 3pbi U 3roxwu
HernocpefACTBeHHbIX 3KCMepPUMEHTOB B KOCMUYECKOM MPOCTPaHCTBe.
Bnarogapa 3TMM OTKPLITUAM NOCTENeHHO BbLIPUCOBLIBANAch Benuye-
CTBeHHaA KapTMHa MWPO3AaHUA, MO CPABHEHWIO C KOTOPOW HaWBHbLIMW
CKa3KaMn KaXKyTCA Tenepb CTapviHHble fereHabl O MIOCKOA 3emne,
HernoaBWKHO MOKOAWeHCA B UeHTpe mMupa, U 0 HebecHoit Teepau C
BOTKHYTbIMW B Hee 30/0TbiMU 3Be3aamu-bynaskamu. B Hawwu AgHu
aCTPOHOMMA HAXOAUTCA Ha «NepefHeM Kpae» COBPEMEHHOro ecre-
CTBO3HaHWA W Pa3BMBAETCA HeobbluHO bbicTpbiMKM Temnamn. Bonbwoik
BKI1aA B POPMMPOBaHUE COBPEMEHHbIX MpPeacTaBneHwidi o BceneHHoi
BHEC/IM U BHOCAT COBETCKME aCTPOHOMbI.

Ceiiuac Mbl [OBOMbHO XOPOWO npeacTaBnAem cebe crpoeHue
CosiHeqro# cncrtemsi. Bokpyr ConHua B OQHOM HanpaBneHun U nNpu-
MepHO B OHOI nnocKocTy obpawatoTca AeBATb 6onbwux nnaHeT —
Mepkypwin, BeHepa, 3emna, Mapc, HOnutep, CatypH, YpaH, HentyH,
MnyroH. Mepkypuit noum B 2,5 paza 6nmwe K ConHuy, Yyem 3emna, a
MnytoH otcrout ot ConHua Ha paccToAHuu B 40 pa3 6onbwem, yem
paccTtoaHue ot 3emnu ao ConHua. [1o cux nop He HallgeHO ApyrMx nna-
HeT, HanpuMep HaxoaawwmxcA B6nm3u ConHua nnv 3a opbutois MnyroHa.
Bokpyr 3emnu aBwKytcA JlyHa M MCKycCTBeHHble HebecHbie Tena,
3anyweHHble B CCCP u apyrux crpaHax. Co3aaHbl WCKYCCTBEHHble
cnyTHukn JlyHbl, Mapca n BeHepbl. ABTOMaTU4eCKUE MEXMIAHETHbIE
CTaHuMM fgocTurnu nosepxHocTy BeHwepbt n  Mapca. C 6nm3kux
paccToAHWA cpoTorpapupoBaHbl Mepkypuid, CatypH n FOnutep. Jlroan
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yxe noboiBann Ha JlyHe. C noBepxHocv JlyHbi Ha 3emni0 He-

" OAHOKPATHO AocTaBnAnuch npobbl nyHHoro rpywra (1,131).

Mo cBoum XxapaKTepUCTMKaM MNaHeTbl AENATCA Ha pABe rpPynnbl.
K nnanetam 3emMHOM rpynnbl oTHOocATcA Mepkypuii, Benepa, 3emns,
Mapc u, Bo3mowHO, [lnyToH. K nnaHeram-ruraHTamM OTHOCATCA
HOnutep, CatypH, YpaH, HenTyH. MNnaHeTbl 3eMHOM rpynnbl oTAnYaloTeA
HebonbWwMMN pa3mMepamMu, MaccamMu, ManbiM YUC/IOM CMYTHUKOB,
MeaneHHbIM BpauwleHneM BOKPYr oOceld, cpaBHUTeNnbHO = 6Gonbuwoi
cpeaHeit NNOTHOCTbIO. [NaHeTbI-rUraHTLl BEUKU MO pasmepam W
maccam, 6bICTPO BPaWAOTCA BOKPYr CBOUX OCeil, UMEIOT MO HECKOMbKY
cnyTHuKos (6onbwe Bcero CNyTHUKOB OTKPLITO Y CaTypHa), obnanator
ManbiMu cpeaHMMK NNoTHocTAMKU. B npepenax oaHoit u Tol e rpynnbl
06HapYKVUBAIOTCA KaK 4epTbl CXOACTBA, TaK M CYUleCTBEHHble WUHAWUBM-
AyanbHbie OTAWYMA OOHOI NNaHeTbl OT APYroi (cpaBHWUTe, Hanpumep,
rnoBepPxXHOCTU 1 aTMocPepbl 3emnu, Benepol u Mapca). Haubonbwaa n3
nnaHet HOnutep, HaumeHbwaa — [lnyToH.

WUmerowmecAa B HacToAuwlee BpemMA [AaHHble O QU3NYECKOW npupoae
nnaHeT NPUMBOAAT K BbIBOAY O TOM, YTO 3eMNA — eOMHCTBeHHas
nnaHeta ConHe4YHoM CMCTEMBI, Ha KOTOPOW CYULECTBYHOT BbICOKOOPraHu-
30BaHHble @OPMbl MM3HU. HWUKBKUX MPEU3HAKOB »KU3HW Ha APYrux
nnaHeTax Moka He o6HapyxeHo. Kpome 6Gonbwux nnaHer B COCTaB
ConHeyHOI cucTeMbl BXOAUT MHOMXECTBO acTepouaoB, 0pbuTbl KOTOPbIX
B OCHOBHOM pacnonoeHbl mexay opbutammu Mapca n Hnurtepa.
paHnubl ConHeyHOW cucTeMbl NPOCTUPAIOTCA AaNeKo 3a npeaenb
opbutsl MnyToHa (310 cnegyeT, Hanpumep, U3 PaKTa CyWweCTBOBaHWA
[ONrONepUoOANYECKUX KOMET).

LleHTpaanoe HebecHoe Teno ConHeyHoOW cucTembl — ConHue 370
OTPOMHbBI  PaCKaNeHHbIA MNMIa3MEHHbI Wap, BPaWAOWWACA BOKPYr
csoeit ocu. B Hegpax ConHua, rae rocrnofAcTByeT TemnepaTypa OKOJIO
5 -10% K, munnuapabl neT NPOVCXOAAT TEPMOAAEPHble Peakuum
(sopopoa npespawaetcA B renuit). ConHeuHblit TepMOAAEPHbI
peakTtop — camoynpasnsemblii. Bnarogapa 3Tomy noagepwuBaeTca
nocroaHHan cBeTumocTb ConHua. Hawe aHesHoOe cBETWNO HaxoaMTCA B
MEXaHWYEeCKOM paBHOBeCUM (CUNbl TATOTEHUA, CTPEMAWMECA CXaTb
ra3’oBbi Wap, YPaBHOBEWMBAOTCA NPOTUBOAEGACTBYIOWNMM UM CUNaMu
BHYTPEHHero rasosoro fAaeneHua). ConHue HaxoawTcA U B TENI0BOM
paBHoBecuMn (3Heprua, BblpabatbiBaeman BHyTpu ConHua, paBHa
3Heprnu, wu3nyyaemoli B OKpyxarowlee ConHue NPOCTPAHCTBO).
B pe3synbTate paboThi TepMOAAEPHOro peaKTopa BbiAENAETCA 3HepPrua
npeMmMyuwecTBeHHo B Buae ramma-kBaHToB. HO B Kocmuuyeckoe

. npoctpaHcTBo ConHue u3ny4yaer B OCHOBHOM KBaHTbl BUAUMOrO CBeTa.
MNpeBpauleHne ramma-usnydeHWA B BUAUMDIA CBET, PEHTreHOBCKoe U
ynetpapuonetoBoe u3anyyeHna ConHua nPOUCXOAAT B Npouecce
LMTENBbHOIO, ANAWEroCA MUNMINOHDbI N1ET, «NPOCaYUBaHUA» U3NYUSHUA
oT ueHTpa ConHua Kk ero @otocqepe. MHoroobpasve nBneHwii B
QoTocpepe, Xpomocpepe U KopoHe ConHua CBA3AHO C MarHUTHLIMW
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NONAMU B €ro aKTUBHbIX 061aCTAX. B MarHWTHBIX NONAX 3anaceHa O4eHb
6onbwan 3HepruA. WMeEHHO W3 3TUX 3anacoB YepPNnaloT 3SHePruto
XPOMQCQEepHbie BCMbIWKU — rPaHANO3Hbie B3PbiBbi, KOTOPble He
TO/IbKO «BO3MYWAHOT» COMHEYHYIO KOPOHY, HO W Bbi3biBAIOT Pa3NNyHbIe
AB/IGHNA B OKOI036MHOM KOCMMWYECKOM MPOCTPAHCTBE U B aTMocpepe
3emnu. Vlccnenosauvne ConHua No3BoNAET Ham MOHATL NPupoay 3se34;
M3yyeHWe CONHEYHOW aKTUBHOCTU WMeeT BaxKHoe HaponHoxosm-
CTBEHHOe 3HaueHwue.

CosnHye v 3Be3abl — HebecHble Tena OﬂHOM u TOM e nprpoabl. 38e3abl
Ka)KyTCA TOYEUHbIMW O6beKTaMy Wb MOTOMY, YTO OHU OTAaNIeHbl Ha
OrpOMHbie PaccTOAHWA. B mMupe 3Be3a Mbl BCTpeyaemM IMraHTOB W
cBepxruraHToB. Hapagy ¢ HMUMM MHoro 6enbix KapnMKOB, pa3mepbl
KOTOPbLIX CPaBHUMbI C pa3mepamu 3emnu. Ewe meHbwe pasmepbl
CBePXN/IOTHbLIX HeWTpanbHbiX 38e34. ConHue — cTauMoHapHan 3Be3aa,
HO BO BceneHHOW Hemano Takux 3Be3q, Y KOTOPbIX BcCneacTaue
NPOUCXOAAWMX Ha HUX PU3NHECKMX MPOUECCOB U3MEHAIOTCA pa3mepbl 1
CBETMMOCTH.

BonbwrHCTBO 3883 BXOAAT B COCTAB 3Be3[iHbiX cucTeM. MNpocreitwine u3
HUX — 3TO CMCTEeMbl ABOMHBIX U KPaTHbIX 38e34. OAnMHOUHbIe 3Be3abi CO
CBOMMM CMyTHUKamMu, ABOWHble U 6onee CnoMHbie CUCTeMbli 3Be3q
(3Be3gHble CKOMNEHWA), a8 TaKiKe pa3peMeHHas MeX3Be3aHaA MaTe-
PUA — BCE 3TO 3NIEMEHTbI COCTaBa ranakTuk. OgHa U3 ranaKTuK — Hawa
lanaxtvka. Conrye — ogHa W3 3834 . Hawesi [anaktvky. OT
6nvkaliweit ranaktukn (TymaHHOCTL AHapomeabl) CBET uaeT A0 Hac
6onee ABYX MUNNWOHOB net. Mpynna ranakTWK, BHIOYAIOWaAA Hauly
FanakTuky, TymaHHOCTL AHAPOMEabl U HECKONbLKO APYrux 6avmaniwmx
ranaktuk, obpasyer MectHyro cuctemy ranantux. W3BecTHbl 3Haum-
TenbHo G6Gonbwme nNo MacwTabam CWUCTEMbI ranakTUK, Hanpumep
cKkonneHuAa ranaktuk. CBegeHMA O BHeranakTU4ecKUx obbeKTax
HernpepbIBHO NONONHAIOTCA 6naroaapa BCTyNalowum B CTPO HOBbIM
MOUWHbIM ONTUYECKUM U PaaUOTENecKonam.

85 *. Kanumu 6yayr paccroarme or 3emnun go ConHya, pa3mepbi
Conxeyrosi cucremsi (VI, 134), pasmepbi [anakTvkm, a Tawxe
paccToAHNe [0 MW3BECTHbIX BaM BHEra/fIaKTYECKUX OOBEKTOB,
ecmm npegcrasutb cebe CosiHye B BHAE WEPHHKE ANSMETOOM
1 cm? »

56 *. AcrpoHomMuyeckummn HabmoneHnamn oxpadeHa o6nacTs
npocTpaHcTBa paanycom okoso 15 mnpa. ceerosbix sner. Bo
CKO/IbKO a3 AanbWwe PaccToaHnA ot 3emnn go ConHya yaenocs
NPOHUKHYTL BO BcesneHHyro?

Ewe HenaBHo, BceneHHas Kasanacb craTuyHOW. Ha camom pene
HebecHble Tena HaXOAATCA B HENPEePbiBHOM ABWMHKEHUW U U3MEHEHUW.
C ABwkeHMeM — HeoTbemieMbiM CBOWCTBOM MaTepun — Mbl BCloay
BCcTpedaemcA BO BceneHHoii. 31O npexae BCero MexaHudecKkoe
ABVKBHME. 3eMNA, KOTOPYIO /II0AW BEKaMMn CYWTasIu HenoABWKHOM,
BpaulaeTcA BOKPYr ocu, obpawaercA Bokpyr ConHua, BmecTe ¢
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ConHuem y4acTBYeT B ABWXEHWUW BOKPYr ueHTpa [anakTukv, aBwxerca
BmecTe ¢ [anaKkTUKOW. Y AMBATENDHYIO KapTUHY ABWKEHUA MaTepuun BO
BceneHHoW pacKpbiBaeT BHEraNakTMHECKan aCTPOHOMMA, UCCneayrowan
ranakTMKm u KBa3apbl. B XX B. 4yenosek y3Han, 4To OH »uBeT B
pacwupaloweiica MeTtaranakmvke.

HebecHble Tena He TONLKO MepPemMewarlroTCA B MNPOCTPAHCTBE, HO U
HEeNPepPbLIBHO U3MEHAIOTCA W 3BO/IIOUNOHUPYIOT. ACTPOHOMMUYECKne
HabnoaeHNA NO3BONAIOT OGHAPYXMUTL U3MEHEeHWA, NpoucxoaAwue Ha
ConHue, nnaHetax M KomeTax. Bo MHorux cnyyasax (BcriblwKu
CBEepPXHOBbIX 3BE€3fi, B3pbiBbl B AAPAX ranakTUK) Mbl BCTpe4aemMcA C
MOWHBIMW  B3PbIBHLIMW NPOUECCaMK, KOTOPble COMPOBOMAAOTCA
KOMOCCaNbHLIM BbIAENIEHNEM 3HEPTrUK, PaA3NUYHLIMU NPEeBPaWEeHUAMMU
BewecTBa, a TaKkke B3auMorpeBpawleHMAMN BeuwlecTBa U nona. /lrobas
fnaHeta, 38e30a, raNakTUKa KOrAa-To BO3HMKIA M MPOWIa CBOW NyTb
pa3sutTuA. Wmena cBoe Hayano u Mertaranaktmka. BeuHbl nuwb
BceneHHana U maTepuA, U3 KOTOPOW OHAa COCTOMT.

AcCTpoHOMMA, APeBHeWaA W3 HayK, nepexusaer 3noxy 6ypHoro
pa3suTuAa. HoBeilwne OTKPbITUA B M3ydeHUn CoNHEYHOW CUCTeMb,
FanakTuku n MeTtaranakTviku cTanu BO3MOMHbIMKU 6naroaapA ToMy, 4To
B PaCrnopAXeHUN COBPEMEHHbIX aCTPOHOMOB €CTb MOWHbIE TENECKONbl,
npeaHasHauyeHHble ANA uccnenoBaHuA BceneHHoW B onTudeckom u
pagunoavanasoHax, a Takke MPubBOPbl Ha MCKYCCTBEHHbIX CHyTHUKax
3emMnu, 0pbUTanbHbLIX HayyHbIX CTAHUWAX, aBTOMATUYECKUX Mena-
HETHbIX CTaHUMAX. Kocmuueckan TexHWKa, NPeBPaTUB acTPOHOMMIO 13
ONTUYECKOW BO BCEBO/IHOBYIO, OTKPbINA MNPWHUWMNWANLHO HOBbLIE
BO3MOMXHOCTW ANA NONYYEHUA MHPOPMAUUK O ABMNEHMAX U Npoueccax,
npoucxoaawmx Bo BcenewHoil. B HacToAawee BpemAa Heob6o3pumo
pacWwmMPUINCL rpaHuUbl 4OCTYNHOIN HabnogeHuam obnactv BeeneHHoi,
nony4YeHbl NPVHUMNMANBLHO BaXiHble AaHHble 0 npupoae flyHbl, NnaHeT u
ConHua, OTKPbITbI HECTauMOHapHble NPOUecCbl B Mupe 3Be3a W
ranakTMK, OTKPEbITHI Takue OO6beKTbl, KaK nynbcapbl WM KBa3apbl,
pocTurHyThl 60onbwine ycnexu B pa3paboTke Teopuu 3Bonounn 3sesa.
Bce 310 npeBpaTnno acTpoHOMMIO B OAHY U3 nepeaoBbix obnacreit
ecrecTBo3HaHuA XX B.

W3y4yan acTpoHOMUIO, Mbl MHOrO Pa3 ybeaanncb, YTO OKPYKaIoWMiA
Hac mup no3Hasaem. Bonpekn npeackasaHUAM @UNOCOPOB-UAEENU-
CTOB Cel4aC He TONbKO W3BEeCTHO, U3 4Yero COCTOAT 3Be3dbi, HO W
yAanocb HaTW NyTb K peweHUo npobnembl UCTOYHWKOB 3BE34HOW
3HePrM U MHOTUX APYrMX OYEeHb C/IOMHbLIX U UHTEpecHbiXx npobnem, B
TOM YUCNe TaKUX, Kak NPO6IEeMbI NPOUCXOMAEHWA U Pa3BUTUA HebeCHbIX
Ten (c.120) ., "ACTPOHOMbI He TOMbKO CTPEMATCA Y3HaTb, M4TO
npeacraBnAer coboil Habniopaemas Hamu BceneHHaAa, HO U XOTAT
NPOHWUKHYTbL B €e fAasieKoe NPOoWw/sioe, NbiTaACb C MaTepuannCTUHecKnX
no3uuunii BbIACHUTb, YTO 6bINO, KOrga ewe He CywecTBOBaso 3emnu,
ConHua, lanakmku, Aapyrux ranaktuk. HecomHeHHO, 4yTo W 3Ta
cnoHeiwan npobnema, Hepa3pPbLIBHO CBA3aHHAA C NO3HAHUEM 3aKOHOB
meramupa U Mukpomupa, byger ycrnewHo pewena.
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Mbi xuBem Ha HebonbwoI NnaHeTe, ABWKYWEWCA BOKPYr OAHOK M3
6ec4MCneHHOro MHOXecTea 3Be3a BceneHHol. TonbKo B AOCTYNHOW
HabniofeHwo YacT BcenenHoii Haxoantca okono 10™ ranakmuk wnm
.nopsaaka 10%° 3se3n. W nostomy TPyAHO NPUMMPUTBCA C MBIC/IbIO O
TOM, YTO Mbl OAWMHOKN BO BceneHHoit.

Eme He#aBHO Wb Y NUCaTeNeit-QpaHTaCTOB MOXHO 6bll10 npouuTatb 0
CYWeCcTBOBaHUW MuU3Hu Bo BceneHHoll, Noncke BHE3eMHbIX UMBWIN3a-
UMIA, YCTAHOBMEHUW KOHTAKTOB C HMMK. B Hawm aHu npobnemoii
BHE3EMHbIX UMBWN33UMA YKe 33HUMAlOTCA YueHble. W 3To He
CNy4aliHO, TaK KaK Mbl — COBPEMEHHUKM N aKTUBHbie YYaCTHUKMN
HebbIBanoi Hay4HO-TeXHWYECKOW peBontounu, ceuaetenn GypHoro
nporpecca acTPOHOMMWYECKOA Hayku. TONbKO NOAAM Haweid 3Moxu
[OBEeNoCb NPOHUKHYTb B KOCMOC, HayaTb OCBOEHME KOCMMWYECKOro
NPOCTPaHCTBA U CTaTb NEPBOOTKPLIBATE/IAMU KOCMUYECKON 3pbt.
MNpeanonaraloT, 4TO0 BO BceneHHO MOryT CyuwlecTBOBaTb TaKue
UMBUNM3aUNU, KOTOpPbIE Aaneko oborHanu Hac B CBOeM Pa3BUTUX U, B
YaCTHOCTWN, BNaAeloT UCTOMHUKAMWN 3Hepruv, OaWvMMU UM BO3MOMK-
HOCTb MEepPecTPauBaTb CBOKO M/IAHETY U [Jawe CBOK CONMHEYHYIO
CWUCTEeMy, COBEPWAaTh NOKa He AOCTYMHbIe HaM MeX3Be3aHble NepeneThbi.
B 3TOM NPeAnoNoMeHUn HeT HUYero aHTMHaydHoro. OaHako Ao cux rop
Bo BceneHHOl He O6HapyXeHO NPU3HAKOB AEATENbHOCTU HU ORHOIR
nonobHoi uneBnnusaummn. He CywiecTByeT TakKe HUKaKMX AOKa3aTeNnbCTB
TOro, YTO Npuwenbubl APYMX MWUPOB KOFAa-TO B NPOWNOM YHe
nocewann 3eml0 Unu nocewarT ee ceiivac. [lo cux nop He 6binun
o6HapyeHbl U pagnoturHanbl Kakux-nmbo BHE3eMHbIX UMBMNM3aUMA,
XOTA MOUCKM TAKNX CUTHANIOB Y)KE MHOTO NieT NPOBOAAT M MPOAOMKAIOT
nNpOBOAUTb COBETCKWE W amepuKaHCKue ydeHble. O3HayaeT nn 3710, 4TO
Mbl OAMHOKMN BO BceneHHOi 1 4ToO TONbKO Ha 3emMrie 3BO/IIOUMNA MaTepun
yBeH4Yanacb noAB/rieHneM pa3yMHbiX cyuwlects? [lenaTb TaKol BbiBoA,
KOHEYHO, MpeKaeBpeMeHHO. 3eMHasA UMBWIM3auuA euwe OYeHb Monoaa
(Beab HECKONbKO AECATKOB /IeT TOMy Ha3aa He 6bl10 paauno, aBuauni,
PaKeTHOU TEXHWUKW, KPYMHbIX Teneckonos). Mbi ewe He npeacrasnAem
-cebe, KakMMn MOryT OKa3aTbCA Apyrve UMBWIU3AUMKM, KAKOB YPOBEHb
AOCTUTHYTBIX WMW 3HaHWIA, KaKoBa CUCTEMa WCMOMb3YeMbIX VMKW
noHATWIA. Mo3TOMY NOWCKM BHE3EMHbIX UMBM/IM3aUMIA MPOAOMKAIOTCA:
y4eHbie MbITaloTCA BbiAENWUTb CPEeaAN PaaNOBOH, U3Nydaembix HebecHbI-
MU TenamMu U MeX3Be3[HOW MaTepuell, PaavuoBO/IHbI, NMOCNaHHble BO
BceneHHyto ee pa3yMHbimu obutatenamu. C 3Toil e uenblo 3emnsaHe
CaMu HanpaB/fAIOT «KOCMUYECKWE PaaMorpamMMmMbl» U [aMe «nocna-
Hua» (c. 124), HapeAacb, YTo Koraa-HMbyab Hauwm 6paTba NO pasymy
UX NOoNy4aT U OTBETAT HaAM.

57, Onupasace Ha 3HaHWA 10 acTpoHomun wu Buosornm,
ronsirafTecs CPOPMY/IMPOBATHL A0BOAbLI B 10/b3y (N npotus!)
. CYWECTBOBAHUA MN3HN BO BcesieHHON N BHE3eMHbIX UNBN/IN3E -
YMHA.
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[JononHutenbHbliA maTtepuan

1. 1. ONTUMECKUE TENECKONMbI. Tesreckon — BaxHeAwuniA aCTPOHO-
MUYECKMIA MHCTPYMeHT. OH YyBeNuuMBaeT yron 3peHua, Nog KOTOPbiM
BuAHb! HebecHble Tena, u cobupaer BO MHoro pa3 6onbwe cserta, Yem
rna3 Habnopatena. [losToMy B TenleCKON MOXHO PACCMOTPETb
HeBUAUMbIE HEeBOOPYKEHHbIM IN1a30M AeTanu NoBepxHOCTH 6amkanwnx
K 3emne HebeCHbIX Ten W yBUAeTb MHOMeCTBO cnabbix 3Be3a.
HeBoOpy)KeHHbIM FNa30M yAaeTCA Pa3NuyWTL ABe 3Be3Abl, €CAW yron
Meay Humu He mMeHee 1—2'. B KpynHble Teneckonbl MOMHO
HabnioaaTh pa3nenbHo ABe 38e3/bl, OTCTOAWME APYr OT Apyra Ha A0MM
yrnoBoii cekyHabi (noa yrnom 1" «BuaHa» cnuvedHas Kopobka
npumepHo ¢ paccroaHuA 10 km).

B renrecxonax-pe@paxTopax ny4n cBeta or HebecHbix Ten cobupaer
nMH3a (WKW cucTema NNHB);, B Te/IeCKOMNax-pe@p/iIeKTopax — BOFHYTOE
3ePKano; B 38PKa/IbHO-/INH30BLIX TeNecKonax — KOMOWHauuA 3epkana
n nuH3bl (puc. 39).

1.2. KPYNMHEAWWMA B MWPE COBETCKWA  TENECKOMN-
PEQNEKTOP. [lna acTpo@u3nyecknx UccnenoBaHuii (potorpagpuposa-
Hue HebecHbIX Ten, NonyveHWe UX CMEKTPOB W T. A4.) Yawe Bcero
MCMONbL3YIOTCA TeNnecKonbli-pe@riekTopbl. [luameTp 3epKana Teneckona
CrnieunanbHoi actpogu3andeckon obcepsatopum Axanemumn Hayk CCCP
paseH 605 cM, QOKycHoe paccToAHwe 24 m. HabniopeHuAa “MakHO
HenocpeACTBEHHO NPOWU3BOAUTL B FNIABHOM QOKyce. [inA 3Tok uenn B
BepxHeli 4acTn TPybbl (CM. @oTorpa@uio Ha 06n0KKe KHuru)
ycraHoBneHa KabuHa (ee avametp 180 cm, a BbicoTa 226 cm).
C nNomMouwblo AOMONHUTENBHbBIX ONTUYECKUX CPEACTB POKYC MOMET bbiTb
nepeHeceH B MeCTa, Fae YCTaHOBMEHbl CreKTpanbHble W Apyrue
BCMiOMoraTenibHble Npubopbl, npeaHa3HauyeHHble ANA BCECTOPOHHEro
aHanuM3a OMTUYECKOro M3nydeHus HebecHbix Ten.

OrpomHoe 3epKano (ero macca 6onee 40 T, a TonwmHa 65 cm) oTwnm-
@OBaHO C TOYHOCTbIO A0 Aoneli MuKpomeTpal Macca Bpawatoweroca
Kynona - okono 1000 T. BawHA, B KOTOPOW YCTaHOBNEH Teneckon-
ruraHt, nmeer 44 m B agvamerpe. Tpyba Teneckorna (macca 300 T)
Crnoco6Ha NNaBHO MOBOPAYMBAETLCA, N €@ MOMHO TOYHO HaBECTW Ha
ceetuno. [InA ycTaHOBKU Teneckona Bbibpanu paiioH ropbl Mactyxosa
(Kapauaeso-Yepkeccuna) B6nu3mn craHuubl 3eneHdykckoil, obcepsaTopun
pacrnonokeHa Ha Bbicote 2070 M Hag YpPOBHEM MOpPA; 34eCb
NPO3payHblii BO3AyX M ObIBAET MHOIO ACHBIX HOYEW. :

6—1209
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1. 3. PAAUOTENIECKOMN PATAH-600. CneunanbHan acTpo@uanyeckan
o6cepsatopya AH CCCP umeeT yHWKanbHbIA PaanoacTPOHOMUHECKAN
UEHTP, rNaBHbIA WHCTPYMEHT KOTOPOTO — TUAFaHTCKWA paauoTeneckon
PATAH-600 (PAavoTeneckonAxkagemunHayk C anameTpom Konbua
600 m); oH npeaHasHadeH AnA HabniogeHwiA B MHTepecyrowem
acTPOPU3NKOB AvanasoHe BonH oT 8 mm ao 21 cm.

FnaBHOe «3epKano» Teneckona cocToMT M3 895 noutT NNOCKUX
naHenen (pasmepoM 2x 7,4 M), YCTAHOBMEHHbIX HA KPYroBOM
HeToHHOM @yHAameHTe (cMm. c. 2. obnomku). Bce naHenu (a oHu
crnocobHbl MOBOPAYMBATLCA WU NepeaBuraTbCA) 06pa3yioT  orpom-
HYIO PaANOaHTEHHY (KPYroBOi - OTpawaTenb). B QoOKyce aHTeHHb!
HaxoauTtcA obnyuyatenb C paguonpuemMHow annapatypoit. Paaguwotene-
CKOM WMeeT W NNOCKWA OTpamaTenb, COCTOAWMIA U3 124 ceKkuwid.
CoueTaHne Kpyrosoro v NAOCKOro OTpaMaTeneil NO3BONAET Teneckony

06bexTuB

Okynsp

.a)
Teneckon-pedpaktop : Boruyroe
: 3epkano

BcnomoratensHoe é
3epKano /| Oxynsp
=
Te$ecxon -
pediextop
6)
Mennck Boruytoe

rareibHOE 3epkano

[ ——

MeHuckoBBIA Tesreckon

B)

Puc. 39. Xoa nyueit B pasnuyHbIX CUCTEMaX Teneckonos
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Q6DbeKTHB H OKYJISIP ORHOJIHH3IOBbLIE
O6bexTHB : Oxynsp

Huapparma @ SmMMm

10 I Huadparma @- 16 MM
—

F-06bexTuBa

N

f-oxynspa

O6beKTHB W OKYNAD ABYXHH30BbIE
2 20mMM

| 40 I o 0,8 0T f Kax [0# HH3bI I
. 1 1

Puc. 40. CamogenbHblit pe@paKTop
PerncTpaunAa MOWHOCTM CUrHana, nocTtynatouwlero ot Habniopaemoro -
ucTouHuMKa paavousnyyenuna. PATAH-600 asromatuamposaH: SBM
YCTaHaBNVMBaeT ero annapatypy W ynpasnfer paboToil MHCTPymeHTa.
1. 4. NPOCTEAWWA CAMOAENbHbLIA TENECKOM. Kawmnblit moeT
caenatb NPOCTeMWWiA TenecKon-pe@paKkTop, Aalowuii  yBenuyeHue
okono 25 pa3 (puc. 40). O6bLeKTUB TAKOro TesiecCKona — OYKOBOE
ctekno (Hanpumep, + 1 aANTp, POKyCHOe paccToAHne 1 M), OKynap —
cobupaiowan NnH3a (C POKYCHBIM PACCTOAHMEM OKONO 4 CM).
BmecTo ABOAKOBBINYKNOrO CTEKNa ANA 06beKTUBa MOXHO MUCMONb30BaTh
napy BOrHYTOBbLINYKAbIX NMUH3 (MeHWUCKOB). Ecnu Kamaaa u3 nuH3 6yaer
WmeTb onTtudeckyto cuny +0,5 anTp, TO QPOKYCHOE pacCToAHue
cnowHoro obbekTuBa coctaBut 1 M. O6beKTUB npukpenute K Tpybe
(MeTannuyeckoi, NNacTMacCOBOW UM CKNEEeHHOW U3 HECKO/IbKUX CNoes
nnotHot 6ymarn). [nnHa Tpy6bl okono 95 cm. Okynap Kpenutca K
natpybky anvHo okono 15—20 €m, OH AoOMKeH BABWraTbCA B
«0b6beKkTMBHYIO TPYBy» Npn @OKycupoBke Teneckona. Caenaitte onopy
VKU YCTAHOBKY [UIR CBOEro Teneckona.

- MHorve nobutenu acTpoOHOMUWM CTPOAT 'renecxonbl-pewnen'ropu.
Oum CaMOCTOATE/IbHO WNUQPYIOT 3epKana, WCMoNb3yAs ANA  3Toro
3aroTOBKW CTEKNAHHbIX AauckoB AuameTpom 10 —20 cm. C Takumn

6’
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TEeNecKONaMu MOXHO MONYMUTbL KadecTBeHHble u306pameHna npu
ysenudenun 8 100—150 pa3 [11].

2. 1. MUOb! N NETEHAbLI O CO3BE3AUAX. Hebo 6bino anA Hawmx
nPeaKkoB He MUPOM 6e3MONBHLIX 3Be3n, @ MUPOM  CKa30YHBIX
NepcoHaXew, rnepeHeceHHbix Ha Hebo PanTasvel. HaseaHna Hanbonee
M3BECTHbIX CO3BE3ani ceBepHOro Heba CBA3aHbI C MUQONOrUeil ApeBHUX
rpekoB (C HEKOTOPbIMWA W3 HUX Bbl 3HAKOMWMUCb, W3Y4aA WCTOPUIO
npeBHero mupa). MNo3HaKOMWUTBCA C MUPAMKN He NPOCTO 3a8HUMATENbLHO,
HO U NONe3HO: 3HaA 06 «OTHOWEHWAX», CBA3bIBAIOWUX PAa3NUYHBIX
repoeB MUQOB, Nerdye 3arMoOMHUTL -B3aUMHOE PABCMOMOMEeHWe TeX Wnw
MHbIX CO3Be3aumii.

MopennaBaTenvn nocewaBwmne apKTU4ECKUe CTPaHbi («CTpaHbl meaBe-
fDelin; apKTOoC — fFped. «meaBeavua»), obpawlanu BHUMaHWE Ha
co3Be3auA, KOTopble CTanu Ha3biBatb bosbwaa Meagseanya w Manas
Megsegunya. C 3Tumun  Cco3Be3aMAMM CBA3aH MUQ O Kpacasuue
Kannucto. K npekpacHoit HUM®e 6bin HepaBHOAYWEH CaM BCeMOryumnii
3esc. PesHuBan [epa, cynpyra 3eBsca, npespatuna Kannucro B
measeauuyy. HecyacTHaa menBeanua YyTb He normbna oOT .pyKu
cobcrBeHHOro cbiHa- (M cbiHa 3eBca) — Apkaca (Apkagda), KOTOPbIN
BCTPETAN €€, BO3BPAWaACh C oxoTbl. Ho ybuiicTBa He npomsowno: 3esc
cnac Kannucro, B3sB ee Ha Hebo, npeBpaTUB B CO3Be3aAMe M [apOBaB
6eccmeptue. Ha Hebo 6bin oTnpaBneH u Apkac ¢ ero cobakoit. Apkac
CcTan Be4HbIM XpaHuTenem cBoe Martepu, O6yayunm npesBpaweH B
co3se3aue Bononaca («Mepgsewuit crpaw»), a ero cobaka — B
co3se3ave Manoii Mepnseauus!.

CozBe3ave Kaccuoren CBR3aHO C MmeHeM >S@uorickod uapuubi. Ee
cynpyr, uapb Uegeii TOMe He 3abbiT: co3sesave leges HaxoawuTca
memay Manoit Menseanueit n HKaccnoneeit. HKak-to  Kaccuonen
HeobaymaHHO nOXBanuNacb CBOeW KPacoTO nepea  MOPCKUMM
HUM@amu. PasrHeBaHHble HUM@bI ymonunu 6ora mopeii MoceitinoHa
Haka3aTb Uegpea n Kaccuonerw; no ux npocbbe MoceiinoH nocnan
cTpawHoro Kuta Ha cTpaHy. Yyaosuuwle, HasepHoe, coBcem 6bl pa3opu-
NO ee, HO OPaKyn NOACKa3an BMAaAbIKaM BbIXOA W3 MONOMEHUA.
Spuonuio Morna CnacTn TONMbKO uapeBHa AHApPOMena, NPWHeCeHHaA
CBOVMMU pOAUTENAMMU B wepTBy Kuty. Kpacasvmy NPWUKOBaNu K cKane y
MOpA, U OHa pana c.oell ymacHo# yvactn. Ho Anapomeny cnac
nereHgapHbiii Mepceil.

Ha3BaHuA ApyrMx CO3BE3AUA TOME WMEIOT OTHOWEeHWe K repoAm
Pa3NMuHbIX Mu@oB. Hanpumep, OpnoH — 3TO HebeCHbIA OXOTHUK,
HEOCTOPOXHO MbITABWWIACA CPaBHUTLCA C camoi ApTemuaon —
6orvHeli, NOKPOBWTENbCTBOBaBWeElW oOxoTe. ApTemuaa ymepTBUNA
OpvoHa, W nereHAapHbld OXOTHUK 6bin nNpeBpaweH B OAHO U3
KpacuBeAwwux co3se3auii Hawero He6a. Pagom ¢ OpuoHom HaxoaATca
ero fcw (bosbwoii Mec v Mansii lMec). Mo-natbinm Bonbwoit Nec —
Kanuc Maitop. C Ha3BaHWeM 3TOro CO3Be3aAMA CBA3aHO Nobumoe Bamun
cnoBo «kaHukynbi». lNpeayrpeHHee nossneHne o Bonbworo MNca —
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Cupuvyca (npeBHue erunTsaHe W BMOCNEACTBUWN PUM/IAHE Ha3biBanu 3Ty
3se3ay «Mecbeit 38e300i» N «KaHuKynoin) — coBnaaano ¢ Ha4anom
rnepumoaa oueHb MapKoW noroabl. TaKOW «MepTBbili CEe30H», Hepeako
CONPOBOXAABWUWIACA dnuaemmuamu Tponuyeckux 6onesneir, B [pes-
Hem Pume OOBABNANCA OTNYCKHbIM NMEPUOAOM U CYUTANCA AOBONbHO
onacHbiM BpemeHeM. Ho npownu Beka — w1 TpeBOMHble «Cobavyby AHW»
npespaTMNNCh B BeCeNbie «KaHUKYNbin|

Mo cocenctBy ¢ OpMOHOM HaXOAATCA eule Takue CO3Be3auA, Kak Tesey,
Bosxunumii, banszreysl. C yeM CBA3aHbI X Ha3BaHWA? COrnacHo oaHoOMY
n3 mMugos, Teney — 3T0 6blK, C KOTOPbIM CPAaXaNCA XOPOWO
BOOPYWEHHbIH OpnoH. YTO e KacaeTCA Bo3HWuero, TO OH Ha3BaH TaKk B
YeCTb MUPUHECKOro BO3HUUbLI, a 3Be34a Kanenna — B 4eCTb KO3bl, YbUM
monokom 6bin BckopmneH 3eBc. b/m3Heysl C UX APKMMK 3Be3aamu
(Kacrop w lMonnyxc) onmueTBOPAIOT 6PATCKYIO M060Bb MYIKECTBEBHHbIX
v cnaeHbix cbiHoBeWt 3esca [1, 14,18 —-20]. )

2. 2. KPATKUA NYTEBOAWTENb NO 3BE3AHOMY HEBY. [se
KpaliHue 3Be3abl KoBwa bonbwoi Measeavubl nomoryT HalTu
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Puc. 41. Baanmmoe pacnonoeHue APKUX 38634
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MonapHyto 38e3ay — a Manoit Measeaunubt (cm. MK3H). Ecnu mbicnen-
HO NPONOXUTL NPAMYIO, NpoxoaAwyto Yepe3 € Bonbuloit Measeanus! u
MonapHylo, TO Mbl YyBMAMM co3Be3aue, APKUE 3Be3fbl KOTOPOro
pacnonoxeHsl B Bine nepesepHyToit 6ykebl M. 3to Kaccuones.
3umHee BedepHee HebBo ykpawaeT rpynna co3Be3awii, U3 KOTOPBLIX
Hanbonee OT4ETNMBO BbIAENAETCA OuYeHb Kpacusoe cossesane OpUOH.
Haa «noscom» OpuoHa, cocTaBneHHbIM 3Be3gamu o, €, &, 6necrur
bertenvresize (a Opwona), a noa «noacom» — Purens (B Opwona).
MpenctaBum cebe GNUPanbHYIO NIMHUIO, HAYMHAEIOWIYIOCA OT 3Be3abl
& OpuoHa 1 npoxoaswyto yepes 38e3abl ¥;.@; X, B. MbicneHHo npoaon-
wan 3Ty nuHmio (puc. 41), byaem nocnenoBaTenbHO BCTpeqaTh APKUe
3se3abl: Anbgebapar (o Tenvua), Kanenny (a Bosuwuero), IMonnywe
(B BrusneuoB), Mooymor (a Manoro lMca) u, HakoHeu, o4YeHb APKYIO
38e3ay — Cupwmyc (a Bonbworo MMca). BeTenbreme Cupmyc n MpouwnoH
COCTaBNAIOT «3UMHMWIA TPEYrONbHUK».

BecHOW K ye 3HAKOMbIM CO3BE3AUAM MOMHO n06aBuTb CO3Be3auA
Bononaca, [fesbli, /IbBa (puc. 41). Apktyp (a Bononaca) u Cnuky
(a [esbl) BbI HaligeTe Ha MPOAO/MKEHWM pPYYKM KoBwa bBonbuwoi
Measeauubi. Co3se3aue /1bBa nerko HaitTu Ha Hebe, 3arMOMHMB, YTO ero
APKue 3e3abl 06pasyoT 6onbuwyto 'rpaneumo ﬂpaBan HWKHAA 3Be34a
Tpaneunn — Peryn (a /lbea).

OaHUMM 13 NepBbIX Ha SIETHEM W OCeHHEM BeudepHem Hebe MOABNAIOT-
ca Apkue 38e3abt Bera (a Slupsl), fAeHeb (a Nebean), Anbtanp (a Opna),
obpasylowme neTHe-OCeHHMIA TpeyronbHuUK. Bera — camam ApKas
3Be3aa ceBepHOro Heba — BUAHa Ha NPOAO/MKEHWUM NPAMOI, NPoXoan-
weii yepe3 Y n & bonbwovi Measeauubl. Okono Beru yetbipe 6onee cna- -

E

Puc. 42. Fopn3oHTanbHble KOOPAWHAETHI
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6ble 3Be3bl _co3Be3avA JIMpbl pacrnonoXeHsl B BuAe MaNieHbKOro
napannenorpamma. Haubonee sApkue 3Be3abl co3se3auA Jflebeas
06pa3yioT xapaKTepHYHO rpynny B BWAE Kpecta, B OAHOW W3 BEPWMH,
Kotoporo HaxoauTcA [leHe6. B6nu3n Anbtampa, CUMMETPUYHO C HUM,

PacnoNoKeHbl 38e3AbI Y n g Opna, KoTopble BMecTe ¢ AnbTanpom u
3se300# & Opna COCTaBMAKT PUIypy 3TOro CO3BE3AUA.

Ocexb — ynobHoe Bpema AnA HabnwogeHua [leraca wn AH.qpome.au

OtbickaTe Ha Hebe [Merac u AHapomeay Ham MOMOMET CO3Be3aue
Kaccuonen. Keappat [leraca cocraBneH 3Besgamu o, B, Y 3Toro
co3Be3avsa v 3Be3aoW 0. AHapomeabl.

3. 1. TOPU3OHTANbHbLIE KOOPAUHATDLI. Mpu cyrouHom BpauweHun
HebocBoaa 3KBaTOpPManbHbie KOOPAWHATHI 3Be3A He MeHAloTcA. [AA
onpeneneHvA rNonoXeHWA CBETU OTHOCUTE/IbHO FOPU3OHTA NPUMEHSAIOT
OPYIYI0O cuUCTeMy KoopauHat: h — Bbicota, A — asumyT. 370
rOPWU3OHTaNbHbIE KOOPAWHATHI.

Ha puc. 42 wu3obpakeHa 4acTb rOPU3OHTANbHOW  MNOCKOCTW,
npoxoaAuleit Yepe3 To4Ky ‘0, B KOTOPOA HaxoaWTCcA rna3s Habnioaarensa.

BeptukanbHan (Unn OTBECHaA) /IMHMA YKA3bIBAET HaMNPaBIeHNe Ha TOUKY
3eHmnTa (Z). TeHb oT ocseweHHoro ConHuem BeMaanOI'O wecra
pacnionaraeTcA B nongeHb B HanpaBneHuwn tor — cesep (SN), wnm,

WHaue, BAOND 110/1yAeHHOM nuHnn. BepTukanbHaA NNOCKOCTb, NPOX0AA-
Wan yepes OTBECHYIO U MONYAEHHYIO JINHUN, Ha3biBAeTCA /1I/10CKOCTHIO
mepuanaHa. TNepneHAVKYNAPHO NONYASHHOW NMHUK B ropusou‘ranbnoﬁ
MIOCKOCTU NPOXOAUT NIMHUA BOCTOK — 3anapg (EW).

MycTb B Touke M HaXOAUTCA CBETUNO, NIyY CBETA OT KOTOPOTO MAET K Ha-
6nonaTtento saonb MO. BeptukanbHaa MIOCKOCTb, NPOXOAAWAA Yepes3
MO w ZO, nepece4er NNOCKOCTb ropusoHTta. Yron MOM=h meway
rOPU30HTaNbHOW| NNOCKOCTLIO U HanNPaBneHWeM Ha CBETUAO Ha3blBaeTCA
Boicoroii ceetnna (M, — npoexkunAa Toukn M Ha NNOCKOCTb ropusowra)

BbicoTa cBeTMAa, HAXOAAWIErOCA Ha rOPN30HTe, paBHa 0°, a B 3eHnTe —
90°. [lononHeuHue BbicoThl [0 90° HA3bIBAETCA 36HUTHBIM PACCTOAHUEM
csetvna. Yron SOM=A, onpepenatouinii—fonorerne—8epTUKaNbHON
NAOCKOCT, B KOTOPON B [aHHbIi MOMEHT HaxOAUTCA CBeTUNo,
Ha3bIBAaETCA a3¥MMYyTOM CBeTUNa. A3UMYT CBETUNa, HaxoAAWlerocA Hap
TouKoW tora, paBeH 0°, Hag TouKoi 3anapga — 90°, Haa TOYKOA
cesepa — 180°, Hap Toukoi BocToka — 270°. lopu3zoHTanbHbie
KOOpAWHaTLl MOTyT GbITb M3MepeHbl N06bLIM UHCTPYMEHTOM, npeaHa-
3HaUEHHbIM O/ U3MEPEHWUA YI/I0B B BEPTUKANLHON U FOPV3OHTaNbHOM
NNOCKOCTAX, Hanpumep TeOAO/IUTOM. v

3. 2. ONPEAENEHWNE MEOrPAGUYECKON WWPOTHI " [onrotel U3
ACTPOHOMWYECKUX HABNIOAEHWIA. MonnapHan 38esga otcrouT oT
nontoca Mupa meHee Yem Ha 1°. B Mockse MonsapHan 3se3ana BuaHa Ha
BbicoTe okono 56°, B MypmaHcke — 68°, B Baky — 40°.

[okaxem, 4to BClOAy BbicOTa nontoca mupa (h,) paBHa
reorpagu4yeckon wmpoTe mecta HabnoaeHua (¢). B Touke O (puc. 43)
Ha MOBePXHOCTU 3emnn Haxoautca Habniopatens. Yrona0,0=9 —
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reorpaguyeckan wupota. Mpogomuus paauyc 3emnu 00;, nonyyum
HanpaeiieHue oTBecHoW NuHun OZ. B BbibpaHHOW Hamu npoekuun- SN
n3obpaxaer nnockoctb ropusonta. Habniopateno BMAWT CceBepHbIii
nontoc mupa B Hanpaenenun QP. Bokpyr OP (ocu mmupa) npowcxoanT
Kaxyuleecr BpaweHue Hebocsoaa. Ocb MUpa, O4EBUAHO, napannencHa
ocut 3emnu. Yron PON=h, — Bbicota nontoca mupa. Jlerko suaeTsb,
yto yron PON pased yrny 30,0 (Kak yrnbi C COOTBETCTBEHHO
nepneHaANKYNApHbLIMKU cTopoHamu). Mostomy

hp = @u ~ (14)
T. €. BHICOTa MO/IIOCA MHP8 PABHE TeorpaPUYecKod WmpoTe Mecra
HabrmogeHna . 3HaunT, NPUbNMKEHHO reorpapUUecKyto WHPOTY MecTa
HabnoaeHNA MOXKHO onpeaenuTb,; N3mepus BbicoTy oNAPHOIA 3Be3abl.
W3 aerpoHoMuyecknx HabntoaeHwWit onpenenneTcA u BTOpanA reorpagmu-
YecKaAa KoopAvHaTa — Ao/rota mecra Habnopaenva. Y1o6bl BbIMUCIUTD
ponroty (A;), HyMHO 3HaTb TOMHOE BPEMA B NyHKTe HabntoaeHua (7,) wn
BpeMa (7,) B nyHKTe ¢ ponrotoi (A,):

M= Ay=T, =T, _ (15).

3.3. MNOHATME O HKANEHOAPE. Tpormyeckmii ron (365 cyt
5 4. 48 muH 46,1 c) nonoxeH B OCHOBY COMHEYHOrO KaneHgapa, T. €.
cyeTa AnTeNbHbIX NPOMEXYTKOB BpemeHU. Ho cocTaBneHue KaneHgapa
3aTPYAHEHO TeM, 4TO NPOAO/MKUTENBHOCTL TPOMWMECKOro roaa
HEecoM3mMepuma € NPOAOHKUTENbHOCTBIO CYTOK. YTO6Gbl Hayano BecHbl
NPEUXOANNOCH NPUMEPHO HA OAVH U TOT e AeHb rofa, KaneHaapHbi roa
[OMKEH coAepaTh Uenoe YNCno CyTOK, BO3MOXHO 6onee 6nuvsxoe K
NPOAOMKUTENBHOCTU TPOMWUYECKOro roga.

B tonnaHcKom KaneHaape («cTapblit

CTUNb», BBEAEHHbI, KaK BaM u3Be-

CTHO U3 Kypca uctopuun, B 46 r. oo

Z* /) H. 3. HOnuem Ueszapem) cpeaHsn
| Q_‘ NPOAO/MKUTENbHOCTb FoAa CoCTa-
| n } snana 365,25 cyT: Tpu ropa co-

s ) OJ/ P N fepxwanu no 3365 CyT, a YeTBepTbiA
(«BncoKocHbIW®) — 366. Bucoko-

CHBIMW CHUTANUCL BCE roabl, HOMe-
pa KoTopbix 6€3 ocTaTka Aenunuchb
Ha 4. B rpuropnaHcKom Kanexgape
(«HOBLI  CTWNb», BBEOEHHbIA B
1682 r. pumckum nanoit Mpuropu-
em XlII) roget 1700, 1800, 1900,
2100 n T. 4., T. €. 4YUCNO COTeH
KOTOPbLIX He AenuTcA Ha 4, ctann
CUUTATLCA HEe BUCOKOCHBIMU, @ NPO-
cTbimu. Bnaropgapa atomy cpenHas
Puc. 43. Teopema o Bbico NPOAO/HKUTENBHOCTh KaNeHAapHOro
nontoca mupa . ronpa 3a 400 ner  cocraBnaer
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365, 2425 cyt »n KaneHAapHbid rQA CTan MeHble OTANYETbCA OT
TponuyecKoro. B Poccuu HOBbI cTunb 6bin BBeaeH Tonbko B8 1918 r.
Oekperom Cosetckoro npasutenbctBa 1 @eBpanAa 6bino obbAsne-
HO 14 qeBpans.

4. 1. U3 NPEOACNOBUA HUKOMNAA HKOMEPHMKA K KHUIE «O
BPAWEHWUAX HEBECHbLIX COEP». «HaeanHe cam ¢ coboit A ponro
Pa3MbILLNAN, OO0 HKaKoW CTerneHW HenenbiM MOe NOBECTBOBaHWe
KaKeTca. Tem, KOTOpble Ha OCHOBaHWW CYMOEHUA MHOMX BEKOB
CUMTaIOT TBEPAO YCTAHOB/EHHbIM, YTO 3eMIA HENOABWMKHO PAECMONOMe-
Ha B cepeaviHe Heba, ABNAACH KaK Obl ero UEHTPOM, NNWb TONbKO Y3Ha-
10T, UTO A, BOMPEKU 3TOMY MHEHUIO, YTBEPAAI0 O ABWMMEeHUN 3emnu.
NosTomy A nonro B aywe Konebanca, cneayeT nu BbiNyCKaTb B CBET MOM
COUWHEHWA, HanucaHHbie ANIA [0Ka3aTeNbCTBa ABWMEHWA 3emnu...
BoA3Hb npe3peHna 3a HOBU3HY U 6€CCMbIC/IEHHOCTb MOUX MHEHWUIA YyTb
6bi10 He Nobyanna MeHA OTKa3aTbCA OT NPOAO/MKEHUA 33QYMaHHOro
npousseneHns. Ho mMeHa, fonro meanuBulero v gawe NPOABNABWErO
HemenaHue, yBNeKnu mou Apysba... OWu rosopunu, u4to uvem bec-
CMbIC/IEHHee B HacToAulee BPemMA MOKAKETCA MHOMMM MoOe yueHue O
ABMWKeHUN 3emnu, Tem 60nbuie OHO MOKAKETCA YAUBUTE bHBIM 1
3acnysuT 6narogapHOCTY NOCNe U3haHUA MOUX COMMHEHUW, Koraa MpPaK
6yner paccesH ACHeWWUMM AOKa3aTenbcTBamu. Mo6yHAEHHLIW 3TMMU
COBETYMKAMMN U YNOMAHYTOW HBAEKAON, A NO3BOJIWA, HAKOHEeU, MOUM
APY3bAM M3AaTb TPYA, O KOTOPOM OHWU JONr0 NPOCUNKN MeHA... Ecnu un
HaliayTca Kakne-Hubyab NycTOCNOBbI, KOTOpble ByAyun Heseaamu BO
BCEX MaTeMaTU4YEeCKUX HayKax, Bce-Taku bepyTcA O HMX CyauTb U Ha
OCHOB3HUWN KaKoro-Hnbyab MecTa CBAWEHHOrO MUCAHWUA... OCMENATCA
nopuuate W npPecnegoBaTL MOe npousseaeHWe, TO A, HUYYTb He
330ePHUBAACH, MOry npeHebpeub WX CyKAEHMEM, KaK fierKoMbICNeH-

HbiM». (1543)
4, 2. U3 NPOU3BEAEHWI M. B. JIOMOHOCOBA. «Hukuta Cupakyss-
Heu npw3Han paHeBHOe 3emNM OKONMO CBoeilt ocu  0bpauwieHue,
Qunonait — roposoe okono ConHua... Apuctapx Camuiickuii nokasan
CONHeuHYH cucTemMy AcHee. OQHAKO 3NNTMHCKME peubl U cyesepsbl TOMY
NPOTUBUAUCHL U NPABAY HA MHOrO BEKOB Moracunu... NaononoKNoHHu-
YeCKoe cyeBepue [fepano acCTPOHOMMUYECKYIO 3emnio B CBOUX
YenCTAX, He QMaBaA ell ABuraTbeca... Mewagy Tem acTpoOHOMbBL
NPNHyKAeHbl 6blN BbIAYMBIBATL ANA M3BACHEHUA HebGecHbIX ABNEHWUN
rynble MU C MEXaHUKOIO WU TreoMeTpuetd NPEeKOoCNoBAWMe nyTv
nnaHetam... Xanb, 4To TOraAa He 6bII0 TAKUX OCTPOYMHBIX NOBaPOB, Kak
cnepyrownin: :

Cnyuunucb BMmecTe ABa acTPOHOMAa B Mupy,

W cnopunun Becbma mexay coboi B xapy.

OaviH TBepawn: 3emna, BepTAcb, Kpyr ConHua xogut;

Opyroit — uto ConHue Bce ¢ co6oit nnaHeTsl BOAWT,

Opun Konephuk 6bin, apyro#t cnbin Mronomei.

TyT noBap Cnop pPewun ycrewkow CBOel.
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Xo3aun cnpawmsan: — Tbl 38e34 TeueHbe 3Haewb?

CKaMM, KaK Tbi O CeM COMHEeHbe PacCyMaaewb?

OH pan Takow otBeT: — Y10 B ToM KonepHwk npas,

Al npasay nokawxy, Ha ConHue He 6biBas.

Kto Bugen npoctaka u3 noBapoB TaKoro,

KoTopbih 6bl BepTen ouyar KPyrom MapKoro.

(1761)

" «Kpacora; BamHOCTb, OOWWUPHOCTb, BenNWuMe acTPOHOMMUM He TOMbKO
BO3BbLIWAIOT AYX MyApbiX, BO36yXaaa MUX NLITAMBOCTL U ycepaue, He
TONBKO NPENbWAIOT YMbl FPaMAaaH NPOCBAWEHHbIX U HAXOAAWMX OTpaay
B HayKax, HO ¥ He06Pa30BaHHYIO TONNY MPUBOAAT B U3yMNEHUE .

Otkpbinack 6GeanHa, 38e3n NOMHa;
3Be3nam uucna Het, 6esgHe — AHa.

TaM pa3HbiX MHOXECTBO CBETOB,
HecueTHbl cOnHya Tam FOPAT,
Hapoabl Tam 1 KPyr BeKOB: ...

(1743)

5. 1. OPBUATbl UCKYCCTBEHHbLIX CMYTHUKOB 3EM/IN. B nepsom
npubnwxenunu opbura UIC3 —snnunc, B 0O4AHOM M3 POKYCOB KOTOPOro’
pacrnonoXeH UEHTP MacCbi 3emMnu (3emna NPUHUMAETCA 33 OQHO-
POAHbLIA Wap paauycom R,, a3pOANHAMWYECKUM CONPOTUBNEHUEeM aT-
Mocepbl ‘U npuTReHnem apyrux HebecHbix Ten npeHebperaem).
O6bHO B COODWEHMAX O 3aRyCKax YKa3biBalOT BLICOTY nepures h, W
BbICOTY anores h, . Mo 3TUM gaHHbIM Nerko HaliTu 60nbtuvro nonyocb (a)
] 3Kcuerrrpucme1' opbutsi (e):

_ 2R, +hy th by + hy

= R s 16

3 st (16)

€S _ a-R, - h, 1__8,+h,, ) ‘ 47)
a a a

Kpome Toro, coobujaeTca euje 0 HaKNOHeHUN opbuUTH (3TO ABYrPaHHbIA
Yron i Mexay rnA0CKOCTLIO 3KBaTOPa 3eMnu U NI0CKOCTLI0 opbutsl NC3)
n nepwoae obpawenna (7). Tpetuii 3akoH Kennepa no3sonseT ceA3aTb
nepvioabl 06pawleHNA CryTHUKOB C HONbLWKUMKA MONMYOCAMU MX Op6uT:

T,2 _ a?
T, a

3necb uHaekeol 1 m 2 oTHocATcA K asym MC3.
BenwunHa ¢}/ Tp=a3/T3=const = 10 096,7 km®/c?. [oatomy nepuon
obpaweHun MbB MOMHO BbMUCNUTL (MWH ) No @opmyne

@ e  a/a
10096,7 100,482  6028,92
B yactHom cnyyae opbuta UC3 moxeT 6biTh Kpyrosoi. CkopocTb ABK-
" EHWA CNYTHWKa o TaKoii opbuTe (nepBas KOCMUYECKaRA CKOPOCTB), Kak
Bbl 3HaeTe U3 Kypca QW3UKU, PaBHa

(18)
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v= Y—M” (19)

r

rpe y— rpaBWTaUMOHHAA nocToAHHaa, M, — macca 3emnm, r —
pacctoaxne MC3 ot ueHTpa 3emnn. Ha onpeaeneHHOM pPacCToAHWM OT
nosepxHocT 3emnn (35 800 kM) nepuon ob6pawieHna CNyTHUKa Ha
KPyroBoit opbuTe cosnagaer C NepUOAOM BPaWEHUA 3emMnn OTHOCH-
TeNbHO 3Be3[, T. €. CO 3Be3aHbIMU CyTKamu. Ecnm nnockoctb opbuth
Takoro UC3 cosnagaeT C NNocKocTolo 3kBatopa 3emnu (i=0), TO
cnyTHUK 6yaeT HenoABMKEH B CUCTeMe OTCYeTa, CBA33HHOW C Bpawato-
weica 3emnelt. Takoil CYTHUK Ha3bIBAETCA CTAYMOHEPHBIM, OH KaK Obl
HEMoABMKHO «BUCWUT» Hafl onpeaeneHHON TOYKOW 3eMHOM NOBEPXHOCTU.
Takos, Hanpumep, coetckuii UC3 «dKpaH», No3BoNAOWMWIA NepeaaBaTb
UBETHbIE U YepHO-6enbie nporpammbl UleHTPaNbHOro TeneBuaeHWs B
HaceneHHble NyHKTHI Cubupu u KpaitHero Cesepa.

5. 2. TPAEKTOPUW NONETOB K NYHE W NMNAHETAM. [na Takux
fnoNeToB KOCMUYECKOMY annapaTy Heobxoaumo coobwmnTbe CKOPOCTb,
He MeHbUlYio, YeM BTOPEA KOCMUYECHSA: .

vo=v, V2. . (20)

Benukomy pycckomy ydeHomy K. 3. Unonkosckomy (1857 —1935)
NPVHaANEXUT NAEA O TOM, YTO MEeXNNaHeTHbIe nepeneTbl Aydwe BCero
OCYWeCTB/IATb He C 3eMHbIX KOCMOAPOMOB, a, Hanpumep, ¢ 6opTa
Txenoro UC3. BonbwnHCTBO KOCMUYeCcKMx Kopabneit craptyet K Jly-
He WM NNaHeTaM C NPOMEXYTOuHol opbuTbl. Mo KomaHae ¢ 3emnwu
aBTOMATUYECKAA CTAHUMA MOKWUAAET NPOMEKYTOUHYIO OP6UTY 1 nepexo-
[WT Ha TPaEeKTOPUIO MeXnIaHeTHoro nepeneta. Mocne 3Toro pakerHbie
ABMraTenn BbIKIIOYBIOTCA U ABWKeHne AMC npoucxoauT no 3aKOHam
HebecHOI# mexaHuku. W3 MHOMXeCTBa BO3MOMHBIX TPAeKTOPUM CTPEMAT-
cA BbibpaTb Takue, NoONeT No KOTopbiMm TpebyeT HaMMeHbWwel 3aTpaTbl
pakeTHOro Tonnmea. Ecnu Trmenbli ENyTHUK ABUrancAa BOKpyr 3emnu no
Kpyroso# opbute, NNOCKOCTL KOTOPOW COBMajana C NAOCKOCTbIO
NyHHO op6uTbl (nyHHyto opbuty 6ynem cumtaTb Kpyrosoit), TO
Hanbonee BLIroaHOW ByAeT INNUNTUYECKAA MEXNNBHETHAR TPAEKTOPUA,
KacaTenbHas K 06emm opbutam («romMaHOBCKWI 3nnunc»).
N306pa3uTte Ha YepTene rOMaHOBCKUE TPAEKTOPUK nepenerta ¢ opbuTbl
- UCKyCCTBEHHOro cnyTHuka 3emnu (=200 km) Ha /lyHy, BeHepy n Mapc
(11132; V1,134).
Bonbwaa nonyocb romMaHOBCKOW TPaeKTopuu ecTb
ry + ry
2

TAe r, M r, — PapuyCbli OPEUT, MEMAY KOTOPLIMW OCYWeECTBAETCA Me-
pexoa. Bpema MemrnnaHeTHOro nepenera PaBHO NOMOBUHE Nepuoaa
06pauleHnA  UCKYCCTBEHHOTO He6ecHOro Tena foO  rOMaHOBCKOMY
annuney.

, _ (21)
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58*. Cxonbro BpemeHn noTpebyerca NyHHUKY, CTapTyioujemy C
TIPOMEXKyTOYHOM (KpyroBo#) opbutsi (h=200 km), uTober go-
CTWUYb 8rnoreA roMaHoBCKowi TpaexTopumn? Opbuty SlyHbl cunTaTs
KoyroBos (r = 384 000 km).
59 *. Cxonwbko BpemeHn notpebyeTca aBTOMAaTUYECKOH MEINa-
HETHOW cTaHymu, YTo6b! 110 rOM3HOBCKOH TO8EKTOPUMN [O/1eTEeTH
Ao Mapca? Opbutoi 3emsmn u Mapca cynTaTb KOYroBbIMM.
60°. CpasHute nPOAOCAHMUTENBLHOCTL T10/1IETOB  C/8AYIOWMNX
BTOMATUYECKUX MEXKI/IBHETHbIX CTaHuwi: «/lyHa-9» 3anyweHa
31 aHBapa 1966 r. n cosepwmna mArkyto nocagry Ha Jlyny
3 @espana 1966 r.; «Mapc-5» 3anywen 25 mona 1973 r. n co-
Bepwnn MArKyro nocagry Ha Mapc 12 mapra 1974 r.; «Bere-
pa-13» 3anywera 30 oktabpa 1981 r. m coBepwmna MArKyro
nocagxky Ha Bernepy 1 mapra 1982 r.; «[luorep-10» 3anyweH
3 mapra 1972 roga u npowen B6rm3u FOnutepa 4 aexabps
1973 r.
He3HauuTenbHble OTKNOHEHWA B Hauyane MEKNNHETHbIX TPAaeKToPWui
npuBoARAT K 6Gonbwmm owmbkam B KoHue noneta. Orciona
Heob6XOAMMOCTb KOPPEKUMM TPaeKTOPUW, KaMablii pa3 OuveHb TOYHO
onpenenAloT, KOrAa U Ha KaKoe BPEMA HYXHO BKIOUYUTH KOPPeKuu-
OHHble paKeTtHble aBuratenu [10, 12].
6. 1. N3 UCTOPUMN ONPEAENEHUA PACCTOAHMA OO CONMHUA.
B npesHoCcTM ntoaM He npeacTaBnAanu cebe, Ha KaKUX PaCCTOAHWAX
HaxoaATcA HebecHble cBeTwnia — 3Be3abl M nnaHeTsbl, JlyHa n ConHue.
Huyero He 3Han o pacctoAHum Ao ConHua, AOpPeBHWe NPUHWManU
BUOWMbIE pa3mepbl 33 AeicTBUTenbHble. [epaknut (oK. 544 —
540 no H. 3.) nonaran, 4YTO «COJSIHUE MMEEeT WMUPUHY B: CTYNHIO
yenoBeuyecKyton, AHakcarop (ok. 500—428 no H. 3.) Becbma HeyBe-
peHHo gonyckan, uyto ConHue moxet 6biTb 66mzuMM, YyemM OHO
KaeTcA, W . cpaBHuBan ero C [lenONOHHECCKUM MO/TyOCTPOBOM.
Apuctrapx Camocckumin (lIl B. o H. 3.) porapbiBancA, 4to 3emnA
newreTcA BOKpyr ConHua, BrepBsble o4eHb rpybo oueHun paccroaHue go
ConHua no CpaBHeHUO C paccToAHuem Ao JlyHbl. 310 6bINO O4YeHb
Ba)HO B MWPOBO33PEHYECKOM M Hay4HOM OTHOWEHUK, NoTomy 4To Ges
NpPaBUNbHOIO PeweHnAa Bonpoca o paccToAHun Ao ConHua He morno
6bITb U peun O BLIACHEHWW WUCTUHHbLIX pa3mepoB ConHua. Bo Il B.
N0 H. 3. U3 HabnoaeHwuit 3eMHON TeHn Ha JlyHe BO BpemMA 3aTMeHuWiA
Mnnapx Hawen, yto paccrosaHue Ao ConHua cocraenAer 1200 3eMHbIX
paauycoB. ITO cuMTanocb BepHbIM noutn 14 Bexkos. B XVII B. yaanoch
3HauYMTENbHO TOYHee onpeaenuTb  pacctoAHune Ao ConHua
(138 mnH. KM.). Paccrosive ao ConHua onpeaenAnocb PasHbLIMK
MeTOAaMU, M3 KOTOPbIX Hauboree TOUHbIMW OKas3anucb PaAUOIOKaUU-:
OoHHble Habnonewna Mepkypua u BeHepbl, BnepBbie BLINONHEHHbLIE
_COBETCKMMM M aMEPUKaHCKUMK ydeHbiMu B Hauvane 60-x ropos.
3HaTb ¢ 60MbWON TOYHOCTLIO BENVNYWUHY aCTPOHOMMYECKOW eAvHWUBbI
ANVHbI BaXXHO He TOMBKO MAMA onpeaeneHws pa3mepoB ConHua.
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OT1nue

B A
* Ipunus Mpunus

Jlyna

OTnus

Puc. 44. O6vAcHenne ABNEHUA NPWINBOB

AcTpoHomMmnyecKkaa eamHnya — OCHOBHaA MacwrabHaA eavHuya pac-
ctorHuA B ConHeuHON cucremMe, OHa UMeeT QYHAABMeHTanbHoe'
3HaueHVe ANA aCTPOHOMWUM U KOCMOHaBTMKK. Ee BenuuuHa m3secTHa ¢
6onbwoit TouHocThio: 1 a. e. = 149597870,5 + 1,6 km.
MonpobHee 06 ucropvm onpeaeneHuWA PacCTOAHW A0 HebecHbIX Ten
cm. [4, B].

7. 1. I'IPVU'IVIBHbIE ABNEHUA U UX POMb B ﬂBVI)KEHVM NYHBbI.
CosnageHvne. nepnoaoB obpaweHns n BpaweHuA JlyHbl — pe3ynbTaTt
[elCcTBWA NPUNMBHLIX cun. OKeaHUYECKWe NPWINBLI U OT/IMBbI U3BECTHbI
oyeHb AaBHO. HO 06BLACHUTL WX YA3NOCb TONMLKO MNOC/AE OTKPLITUA
33KOHa BCEMMPHOrO TAroTeHwA. [lpeAcTaBum, uyTO 3emHOW wap
PaBHOMEPHO MOKPLIT BOAHON O6OMOYKOW, W CPaBHUM YCKOPEHUA,
KoTopble npuobpeTtatoT nog aeicteBuem TaroteHna JlyHol Toukn A, O, B
(puc. 44). 3T yckopeHnAa 06paTHO NPOMNOPUMOHANbHBLI KBaAPATY
pacctoAHnAa mexay JlyHoh n BbibpaHHbIMU HamK Toukamu. osTomy
“6nvkailwan K JlyHe TouKa 3emHOIl nosepxHocTv (A) npuobperaeT
6onbwee yckopeHue, Yem ueHTp 3emnu (0). HaobopoT, Touka B, caman
yaaneHHan oT JlyHbl, NOAY4UT ycKopeHue K JlyHe MeHblee, YeM UeHTP
3emnu, U CTaHeT KaK 6bi OTCTaBaTL OT UeHTPa 3eMnu NPV CBOBM ABNKe-
HuM K JlyHe. B pe3synbtaTe ¢ pAByx cTopoH 3emnu 06pa3zyioTcA
- NPWNUBHbIE BbICTYNbI (ropbbi).

NputaeHue ConHUa ToXe Bbi3biBAET NPUANBLI Ha 3eMe, HO CONHEYHble
nEWAuBbL B 2,2 pa3sa MeHbWe NYHHbIX.

B HeKoTopbix 3anMBax W YCTbAX PEK, BMafalowWux B OKeaH, NPuAvBbI
vwHoraa ‘pocturalot 15— 18 m. B nocnegHee BpemA, co3aaBaA npwu-
NVBHbIE 3NEKTPOCTaHUMK, NHOAN HAYMHAIOT NPEKTUHBCKU UCMOMb30BaTh
OrPOMHYIO 3HEPruto, 3aK/IOMEHHYIO B NPWAUBaX.

MpunusHble ABneHus o6HapymeHbl B aTMOCPepe ¥ B 3eMHOIA Kope.
Bcnencteue cytouHoro BpauweHua 3emnu asyrop6aa npunueHaa BonHa
obxoaut 3emHoit wap. MosToMy 33 BpeMRa, HECKONBKO Npesbillaiouwlee
NPOAOMKATENbHOCTL CYTOK, NMPOUCXOAUT AB3 MNPWMBA U ABa OT/MBA.
TpeHue macc BoAbl O MOPCKOe AHO — MPUMEP MPUIUBHOTO TPEHWA.
MpunuBHoe TpeHne HenpepbiBHO 3ameanAeT BpawleHue 3emnu (CyTkM
YBENWYNBAIOTCA Ha MWIIMCEKYHaLI B cToneTue). Munnuapab! ner Hasan
INyna 6uina 6nuwe Kk 3emne, a nepuoabl BpaueHna 3emnu U o6pauieHns
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BOKPYr Hee JlyHbl COCTaBNANU (B COOTBETCTBUWN C 3aKOHOM COXPaHEeHUA
MOMEHTa KONWYEeCTBa ABMIKEHWA) BCero nuwb 4 —5 Hawux TenepewHux
vacoB. MputaeHue 3emnn Bbi3bIBaN0 Gonbluve NPWNMBHLIE BONHLI B
tene Jlyubi. MocteneHHo noa AeiicTBem nNpunueHbix cun JlyHa

Puc. 45. ActpoHaBT Ha noBepxHOCTM JlyHbl



[ononxwrencHsldh maTepuan 95

3amelnnna CBoe BpauleHne A0 Tex Nop, NMOKa Nepuoa ee BPaWeHWA He
cosnan ¢ nepuoaom obpauieHus [6, 7, 16].

8. 1. KAK BbU1A BMEPBbIE CCDOTOI‘PACDVIPOBAHA OBPATHAA
CTOPOHA NYHBbI. «/lyHa-3» ctapToBana B AeHb BTOPOW rOAOBWIMHbLI
KOocmudecKoi 3pbl. Ha Tpaektopuio noneta k flyHe 6bina BbiBeaeHa -
aBTomarudecKan memnnaHetHaa craHuma (AMC) maccoi -278,5 «r. Ha
CTaHuMM Haxoawnca 6onbwoi KOMNNEeKC annapaTypbl, BKNKOYaA
QOTOTENEBU3NOHHYIO C aBTOMaTU4EecKoh 06paboTKoi nneHKu Ha 6opTy.
Ynpagnesve AMC OCYyWwecTBAANOCL MO PaAMOKOMaHAamM C 3emnu.
Yepes 2,5 cyr AMC «JlyHa-3», ABUraAcb MO NMNTUHECKONA TPAEKTO-
pun, obecneunsatowleli obner JlyHbl, oOKa3zanacb Haag 06paTHOiA
cTtopoHoit lyHbl. PoTorpa@upoBaHMe NPOW3BOAWIOCH C PACCTOAHMA
6200 km (ot nosepxHocTu JlyHbl). Mocne 06paboTkn nneHkn Ha 6opTy
CTaHuMM QOTOTENEBM3NOHHAA CWCTeMa nepefana w3obpaweHue Ha
3emnto. .

8. 2. KAK BbUTA COBEPWEHA NEPBAA JIYHHAA SKCMEAWUMA.

"‘Mepsble nonetsl mopei Ha JlyHy 6biNM NOArOTOBNEHbI BCEM XOAOM |
pa3BuTMA KocmoHaBTuKK (1,131). Ocobyio ponb B MX OCywecTaneHun

cbirpanu: NepBbii MNOeT COBETCKOro yenoseka B Kocmoc (KO. A. lara-

puH, 12 anpena 1961 r.); nepsbili BbIXOR COBETCKOrO 4enoBeKa B

oTKpbITbI Kocmoc (A. A. leoHos, 18 mapTa 1965 r.); nepsas MArKan

" nocanka Ha JlyHy («/lyHa-9», 3 @espana 1966 r.); obnetol NyHb ¢

BO3BPaUW|eHNeM Ha 3eMNI0 COBETCKUX aBTOMATUUECKUX CTaHUMA «30HA-

5» n «3oHA-6» (1968), coznaHne COBETCKUX MCKYCCTBEHHbBIX CRYTHUKOB

Nyws — WUCN (1966 —1968), a  Takme ndexu nocrumy‘rue

KocMoHaBTukoi B CUIA.

16 wmona 1969 r. crapToBan amepuKaHCKUI KOCMMYECKWi Kopabnb

«AnonnoH-11» ¢ KocmoHaBTamn H. ApMCTPOHrOM (KOomaHaMP Ko-

pabna), M. Konnunzom (nunotr ocHoBHoro 6noka), 3. OnapuHom

(nunoTt nyHHoO# KabuHbl). BbicoTa TpexcTyneH4aToi pakeTbi-HOCUTENsA

(«Catypn-5») npeBblwana 110 M, M HavanbHaa macca COCTaBnAna -
okono 3000 1, o6uan macca Kopabna «AnonNoH» C 3aNacom TOTVINBa

6bina okono 44 1. CHauyana Kocmuueckuii Kopabnb Bbiwen Ha NOYTH

Kpyrosyto opbuty UC3. lMotom aBuratenu TpeTbeit CTyneHW paKeTbi-

HocuTenA nepesenu Kopabnb Ha TpaekTopwio noneta K JlyHe. Yepes

76 4 nocne craprta kopabnb ye 6bin UC/M (B KOHe4HOM uTOre ero

opbuta cTana nNouYTK KPYrosoi C BbICOTOK 111 KM Hag NOBEPXHOCTLIO

Jiynbt). . H. ApmctpoHr v 3. OnapuH nepewny B NYHHYIO KabuHy,

OTCTLIKOBaNIMCb OT OCHOBHOIO 6/10Ka U Hauyanu OCYWEeCTBNAATL NOCaAKY

Ha JlyHy (nepexod Ha 3nnUNTUYECKYI0 OP6UTY C MWUHMMANbHBIM

ynaneHunem OT nosepxHoctn JSlyHbl 15 KM, ropusoHTanbHbii noner ana

Bbibopa mMecTta nocagku, npunyHeHwe B KOFO-3anagHoil yactv Mopsa

Cnokoiictaua). 21 wiona 1969 r. H. ApmcTtponr, a 3atem u 3. Onapun

BbIWN Ha NoBepXHOCTb JlyHbl (puc. 45) 1 B cneunanbHbIX cKagaHapax

Haxopunucb Ha Hel 6onee 24 (c6op 06pasuoB NYHHOro rpyHTa,

YCTaHOBKa TeNeBM3NOHHOW Kamepbl, YCTAHOBKa CeiCMOMeTpa Ha
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nosepxHocTu JlyHol u 1. A4.). MNpobbie Ha JlyHe 21,5 4, KOCMOHAaBTLI
ctapToBanu ¢ J/lyHbl, NpoBenu pAA MaHeBPOB Ha OKOMO/MYHHOM opbuTe ¢
COCTbIKOBA/ICb C OCHOBHbIM 6/10KOM KOpabnAa (B KOTOPOM Bce Bpems
HaxoguncA M. Konnuhs). 3atem ApmctpoHr u OnapuH nepewnun B
OCHOBHOI 6n0K. f/lyHHaa kabuHa 6bina oTaeneHa, a OCHOBHOW 650K
nocne BKAIOYEHWA AOBWUraTeneil nepewen Ha TPaeKTOPUIO MNOMeTa K
3emne. HMoner 33BEPWWICA NPWBOAHEHWeM B Tuxom OKeaHe.
B aanbHeiwem 6bin ycneliHo OCYWECTB/IeH N PAA APYrMX 3KCMeanuwii
(«Anonnou-12, -14, -15, -16 % -17»).

8. 3. KAK «/TYHA-16» B3ANA U AOCTABUNA HA 3EMIKO IIYHHbIVI
FPYHT. Munotupyemble nonetbi K JlyHe umenn 6onbwyio HayyHyro
UEHHOCTb, HO 6blIN CONPAMKEHbI C OrPOMHDBIM PUCKOM U MaTepmaribHbi-
Mu 3aTpaTtamu. Mo3TOMy He CnyqailHO aMepuKaHCKue yueHble 6onbwe
He nnaHupytoT nonetos nwogeit Ha JlyHy. CoBeTckaa nporpamMma
OCBOEHMA KOCMOCa npeaycMaTpuBaeTt uccnegosaHue JlyHbl ¢ noMowbio
aBTomaTuyeckux yctpoicts. O6 ee ycnexe CBUAETENbCTBYIOT MArKue
nocaaku coserckux AMC Ha JlyHy, BbinosiHeHne nNporpamm YHOXo[0B
(«/lyHoxoa-1» n «J/lyHoxoa-2») n, HakoHeu, 6nectAawve rnoneTbl CTaH-
UuiA, AOCTaBMBWMX Ha 3eMN0 NyHHbIW rpyHT («/lyHa-16», 1970;
«lyHa-20», 1972; «MlyHa-24», 1976).

B3ste n pocraBka Ha 3emnito 06pa3yoB nyHHoro rpyHTta 6e3 ydacrun
YenoBeKa — MOUCTUHE QPaHTaCTUYECKUI 3KcnepuMeHT. Mo3Hakommnmen
C HAM Ha npumepe noneta «/lyHbi-16». 3ta AMC crapTosana ¢ 3emnm
12 centabpsa 1970 r., 4Yepe3 5 cyr Bbiwna Ha opbuty WUC/1, 3atem
coBepwnna MArkyro nocaaky B paitoHe Mopsa WU3o6unua. Yke yepes yac
nocne nocanky no Komaxae ¢ 3emnu Hayano paborats rpyHTozabopHoe
yctpoiictBo. bBypeHue u wusBnedeHue rpyHTa 6bin10  BbINOMHEHO ¢
nomouwlbto 6ypoBOro cHapAga, KOTOPbIA, BPaWaACb, MOrPYancA B
rpyHT. o KomaHae ¢ 3emnu B3ATbIA rPyHT Gbln 3arepmeTU3MPOBaH B
cneumanbHOM KOHTelHepe v nomeuleH B BO3Bpaulaembiit annapat AMC.
Ha cneayiowuit peHb «/lyHa-16» ctaproBana K 3emne. 24 ceHTabpA
BO3BpaulaeMbiii annapaTt 61aronony4Ho NPEU3eMNW/ICA U B TOT e AeHb
nocTynua B PacnopmKeHUe COBETCKUX yuyeHbiX. KoHTeitHep noaseprnu
CTEPUNM3auMm W TNOMECTUIM B TMPUEMHYIO Kamepy, rae 6bino
MCK/IIOMEHO BCAKOE B3aMMOAEWCTBUE W3B/IEYEHHOTO W3 KOHTeilHepa
NYHHOTO TPYHTa C BO3AYXOM U NPOAYKTaMM CTepunu3zaumn. [loctaBneH-
HbIA rPpYHT 6bln1 NOABEPrHYT CaMOMY TWaTeNIbHOMY U Pa3HOCTOPOHHEMY
MCCnegoBaHuIo.

9. 1. MNIAHETA 3EMNA (111,132). 3emna aswkeTca Bokpyr ConHua co
ckopoctelo  okono 30 KM/C no  annunThYeckod opbute, Mmano
oTnuyatouleiicA ot okpyxHocm (e = 0,017). Bpawenue 3emnu
NPOWUCXOAUT BOKPYT OCYM, HaK/NOHEHHOW K NMJIOCKOCTW SKIMNTUKA noa
yrnom 66°34’. Mpun asvwennn 3emnu Bokpyr ConHua ocb ee octaetca
napannenoHon camoii cebe. bnaropapa 3ToMy, Kak BamM M3BECTHO w3
KYPCOB NPUPOAOBEAEHWNA W [eorpaguu, MPOUCXOAUT CMeHa BpemeH
roga.
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61°. 3asncur nn cmeHa Bpaueu\m.qa OT paccToAHnA 3emnmn or
ConHya (B nepmrenuu 3emna 6bmaer okono 3 AHBAPA, 8 B aQe-
. — 5 monn)?

3emnA cxaTa y nontocoB. BenwunHy carma nnavetsi ( 0) BbMUCHAIOT
no @opmyne: E
a-b
o : - (22)
a

rneaunb — COOTBETCTBEHHO 3KBATOPUANBHBIN W NONAPHLIA paauycbl
NNaHeTsl.

62°. BumumcnuTe cwaTne 3emnM, e6c/iM  M3BECTHO, YTO 66
nonapusid paanyc paseH 6 356 860 m, a 3naaropnaﬂbﬁuﬂ -
6 378 160 m.

V3yuan B pasHbiX TOUKax 3eMHOW NOBEPXHOCTH CKOPOCTL PacnpocTpa-
HEeHWA BHYTPU 3eMnun CeiiCMUYECKNX BO/H, Bbi3BaHHbIX 36MIETPACEHUA-
MW WM MOWHBIMUA  MCKYCCTBEHHbIMM MOA3EMHLIMK - B3PbIBAMM,
reOPU3NKN NCCNEeAYIoT BHYTpeHHee CTpoeHwe 3emnu. 3TO BaXHO ANA
M3y4eHNA 3aKOHOMEPHOCTEN MOAHATAA M ONYCKaHUA 60NbWKMX YHaCTKOB
3eMHOI KOPbi, BBIACHEHWA MPEWNWUH U YCNOBUIA 06Pa30BaHWA NONE3HbIX
WCKOMaeMbIX, a TaKkke AnA Toro, u4Tobbi HaWVlTbCﬂ NPeACKa3bIBaTL
3eMIETPACEHNUA W VI3BOPMEHMA BY/IKAHOB.

CpeiHAR TONWMHA 3BMHOM KOPbi HA MaTepuKax pasHa 35 KM. 3Haun-
TeNbHO TOHbUWE Kopa noa oueaHaMM MNnoTHOCTL CaMbiX BepXHUX Cnoes
3emnn okono 3-10° kr/m®, T. e. MOYTM BABOE MeHblue ee cpeaHelt
nnotHoct  (5,5:10° rr/ Ma) C rnybudoit nnoTHocTb BO3pacTaer,
pocturan  B6nM3M  ‘ueHTPa  3HadeHus 14 10° — 18:10° Kr/m3.
B OCHOBHOM BEWeCTBO B KOpe ¥ MaHTUM HaxoaAMTCA B TBEPAOM
COCTOAHUM (B HEM PACMPOCTPAHAKOTCA NOMePedHbie BO/HbI).

Ha rnybunie 2900 KM npoxoawT BepxHAA FpaHMuUa 3emHOro Aapa.
Bewecrso aapa HaxoauTcA B HEOOBIMHOM COCTOAHMM: MOA AeNCTBAEM
CBEPXBbLICOKOTO A3B/IEHWA OHO NPUOBPENO MNOTHOCTL AaMe BO BHOWHUX
obnacrax oxono 9-10° nr/Ma ero Temnepatypa, He Hwwe 4:10°K
-{B ueHTpe.3emnu oxkono 10°K), Ho npu 3TOM BewecTBO AAPa, NOAOGHO
" MUAKOW Cpede, He NPONYCKaeT NOMePeYHble BOJMHbI. j

Mpubopbl, nNoagHMMaeMble Ha BO3AYWHbLIX Wapax, = reoPU3NHecKux
PaKeTaxX W .UCKYCCTBEHHbIX CRyTHUKax 3emnu, nepedatloT Ha 3emnio
AaHHbie O TeMnepaType, AaBNEeHMN, NNOTHOCTU ¥ APYFUX XapaKTepucTy-
Kax atmocoepbl  3emnun. OcHOBHble ra3bi, BXOAAluMe B COCTaB
armocpepbl 3emnn, — a3oT N, (okono 78%) n xucnopoa O,
(okono 21%). [fpyrmx rasos 8 a'rmoccpepe 36MnM  OueHb Mano.
Hanpumep, YFNIGKUC/IOTO Fa3a OKO/O 0,03% . MNa3oBan o6onouka 3emnu
He MMeeT PE3KON FpaHUubI. OcHoBHaA macca Bo3ayxa (6onee 80% )
COREPMUTCA B TPONOCPEepe, NPOCTMPAOWeENCA B -CPERAHWUX WUPOTaX
3eMHOrO Wapa npuMepHo A0 BbicoTol 16 kM. Mo mepe nogvema Hag
MOBePXHOCTLIO 3eMNK aTMOCPepa’CTaHOBMTCA Bee Honee pa3perkeHHOM.
B Tponocepe ¢ BLICOTOW TemnepaTypa nocTeneHHo naaaer. B BepxHei

%1269
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armocepe, COCTOAWeA M3 HEeCKOMbKUX cnoeB, Habnioparotca Temne-
patypHble muHumMyMbl (220 K Ha Buicote okono 15 kM u npumepHo
180 K Ha sbicote okono 80 Km), TemnepaTypHbiA MaKCHMYM (273 K Ha-
Bbicote OKONo 50 kM), POCT Temnepatypui A0 3Ha~4eum 1600 K Ha
BHICOTax 0KONo 400 KM.

ToA REIACTBNEM CONMHEYHOTO M3/TY4EHNA aTOMbI BO3AlyXa NOHN3NPYIOTCA.
0Obnacts aTMOCPepbl, rae KpOME HeMTPasibHbIX 4YacTUy ecTb 3Haun-
TenibHOE KONM4ECTBO U CBOGOAHDIX SNEKTPOHOB, HA3bIBAETCA MOHOCPe-
poit (oT 60 0O HECKONbKNUX COTEH KWIOMETPOB).

9. 2. HOBOE O MEPKYPWWN, BEHEPE U MAPCE. Mepkypumii (V,132). o
NocneaHero BPEMEHN, OCHOBLIBAACh HAa BU3YasibHbIX U @OTOrpaguue-
ckmx HabniogeHnAx, aCTPOHOMbI CUMTaNM, YTO 3Ta M/1aHeTa Bceraa
obpauieHa k ConHuy onHoOW cTOpoHOM. PagnonokaumoHHbie Habniope-
HUA MO3BO/IMNM YCTAHOBUTb, YTO Mepuoabi BpaweHWa u obpauteHus
Mepkypun He coBnanatoT. W3-3a Toro, uto Mepkypwmiit Haxoautca 6nusko
ot ConHua, UMeeT Ype3BbIMaWHO Pa3PEEHHYI0 aTMOCPepy U Ha 3TOMU
nnaHere OueHb MPOAOC/HMUTENbHLIE AHW W  HOYM, TemrepaTypa
nosepxHoctn Mepkypua nHem pocruraer 660 K, a Houblo napaer
npumepHo. o 150 K. M3 paauwoacTpoHOMMYecKUX . HabniogeHuid
cnefyet, uTo Ha rnybuHe 10 cm Temneparypa okono 300 K v B TedeHne
rofia nNoyT™ He MEHAETCA. JTO MOXHO OObACHUTL Nnoxow Tennonpo-
BOZIHOCTHIO NOBEPXHOCTHOTO CMOA MNAHETHI.

Amepukanckan AMC «Mapurep-10» B 1974—1975 rr.  Tpvmabi
nepepasana Ha 3emnio gotorpa®@un Mepkypua. MosepxHocTe MepKy-
PUA NOKPbLITa KPaTepamu. Penbe® niaHeTbl NOXOX Ha NYHHbIA, HO He
TOMAecTBeH penbedy JlyHbl. MoBepxHocTs MepKypua ckopee Hanomu-
HaeT MaTepUKOBbLIE, YeM MOPCKue paioHbl JlyHbi. «Mopeit» Ha 3TOi
f/1IaHeTe Mano N OHN MeHbwe, YeM Ha JlyHe. Cpeaw kpatepos MepKypus
BCTPEYAIOTCA ApeBHWEe, NOMYPa3pyweHHbie U OTHOCUTENbHO MOMoAbie.
[lHo HexoTOpbLIX KpaTepoB 3anuTo nasBoi. Ha MepKypun OTKPbLITHI
ruraHTckme o6pbiBbl  («3ckapnbi»). Ux Bbicota 2—3 KM, a8 npoTAa-
MEHHOCTb — COTHW N [aXe THICAYN KWIOMETPOB.

O6wHapyeHo MarnutHOe none MepkypuAa. OHO noutn B 100 pa3
MeHblWe MarHMTHOTO nona 3emnn. ‘
Beriepa(V1, 134). Hosble cBeneHna o Benepe nonyueHbl npemqe BCEero
6narofapA ycnewHbiM MONETAM  aBTOMAaTUYECKNX  MEMI/IaHETHBIX
craHumit «Benepa-4» (1967), «Benepa-7» (1970), «BeHepa-8» (1972),
«Betepa-9» un «BeHepa-10» (1975), «Benepa-13» u «BeHepa-14»
(1982). «Benepa-4» ‘BnepBbie MNpoBena w3MepeHWe NapameTPOB
armocpepbl NnaHeThi; «BeHepa-7» — nepBas CTaHuwA, AOCTWrwan
HOYHOM CTOPOHbLI NNaHeThl; «BeHepa-8» BnepBbie AOCTUrNIa AHEBHOIA
CTOPOHLI nnaHeThi. «Benepa-9» n «BerHepa-10» uccnenosanu 65-kuno-
METPOBYIO TONWY aTMoc@epbi BeHepbl B ABYX palioHax, OTCTOAWMX Ha
paccroaHum 2000 km. Ha 3emmo 6binin nepenaHbl nepsble NaHopambi
noBepxHocTn BeHepol n cBepeHmAa o0 ee rpyHte. B pesynbrate
YCTaHOB/IEHO, YTO Temrieparypa armocpepbi BeHepb B61u3n nosepxHo-
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ctu okono 750 K, nasnexne 9—9,5 Mia. Temnepatypa u gasnemxue,
6nu3KmMe K O6bIUHLIM YCNOBMAM Ha 3emsie, CYWeCTBYIOT Ha BbicoTe
55 KM Haa NoBepxHOCTHIO BeHepbli. ATMOCPENa B OCHOBHOM COCTOUT U3
_yrnekucnoro rasa (97% ), B HebGonbwmux KonwyecTBax B Hee BXOART
a30T, BOAAHOIA nap, ammmak u kucnopof. OcnabneHHblA CoNHeuHbIMH
CBET BCe-TAKW AOCTUIAeT NOBEPXHOCTU MaHeThl. ConHeuHbie nyun
HarpeBatoT NOBEPXHOCTb, U OHA CTAHOBUTCA WCTOYHVUKOM MHPPaKPa-
CHOro u3ny4yeHnA. Ho 310 wmanyueHuMe He yXoaUT B MEXIVIBHETHOE
NPOCTPAHCTBO, TaK Kak MOI/IOWBETCA aTMOCPEpOi U 3aTeM nepensry-
YaeTcA 06paTHO K noBepxHoC™M. B pe3ynbTaTe TaKoOro, «NapHUKOBOTO
3P@eKTa» CO3A3ETCA U NOAAEPHMBAETCA BLICOKaA Temneparypa B6/m3u
NoBepPXHOCTU nnaHetbl. Buanmbie ¢ 3emnn obnaka BeHepbi HaxoasTcR
NPEUMEPHO Ha BbicoTe 65 KM. 3aecb rOCMOACTBYIOT OueHb CWbHbie
BeTpbl (no 100 m/c). Panvbwe cuutanu, uytO o06naka, noaobHo
3eMHbIM, COCTOAT M3 Kane/b BOAbI U Nib3a, HO OKA3anoCh, YTO UX COCTaB
COBEPWEeHHO APYroli — KOHUEHTPUPOBaAHHDLIA BOAHLIW PacTBOP CepHOM
KUC/IOTbI C MPUMECHIO N/1aBMKOBOA U CONAHOW KMcnoT. Ha noBepxHocw
NNaHeTbl, 04eBMAHO, HeT Boabl. B armocpepe Bexepbl Boabl npuMepHo
8 1000 pa3 meHbuwe, Y4em B aTMOC@epe 3emnn. ITO O3HaYaeT, YTO Wm
Ha BeHepe HuKOraa He 6bUIC MHOFO BOAbI, WM MOMEKYNbI BORRHOTO
napa MHTEHCMBHO PacNafa/uChb'nofl eWCTBMEM Y/ILTPAPUOETOBOIO
manyyeHua ConHua M nerkvii BOAOPOA YyNneTan u3 aTmocepepbl B
KOCMUWYEeCKOe MNPOCTPAHCTBO, a KUCMIOPOA BCTynan B coeAuHeHue C
TBepAbiM BeuieCTBOM nnaHetui. O penvegpe BeHepbl Mbi NOKa 3Haem He
ouyeHb MHOro. PaguonokauvoHHbie MCCNeAOBaHNA NPUBOAAT K 3aKMoue-
HWIO, YTO B UE/IOM penbed MnaHetsl Gonee crnaxed, yem y JlyHoi u
Mapca. Ho.370 He o3Hauaer, 4to Ha BeHepe HeT rop n KpaTepoB: ropwi
Tam ecTb, 06HapyxeHbl M KpaTepui. Ha naHopamax BMAHLI POCCHINK
KamHeli. CKopee BCEro OHM MOABWINCL B pPe3y/NbTaTe pPa3noMOB
KAMEHHOro MOKPOBa M/iaHeThi. A CaM TMOKPOB CPOPMUPOBANCA
MWINMapAbl NeT Ha3af, KOraa 3aCTbiBasin MOTOKN BYJIKGHWHECKOK NaBbl.
B koHue 1978 r. 6bin 3aBepuieH noner K BeHepe uerbipex AMC:
«BeHepbl-11», «BeHepbl-12» ¥ ABYX aMEPUKAHCKMX KOCMUHECKUX
annapaToB. B

HoBbiM BbLIASIOWMMCA [OCTVMIKEHMEM COBETCKOM HAyKM U TeXHWKM,
nocsAweHHbiM 60-netvio obpasosanna CCCP, sABunacb KoMnneKkcHan
nporpamMmma M3yuyeHua nnaHetol Bexepa. OHa 6mina ycnewHo ocyule-
cTBneHa B Hayane mapta 1982 r. B pesynbrate noneTa ABYX COBETCKMX
MEXNNaHETHbIX aBTOMAaTMYecKuX cTaHumii «Berepa-13» n «Berepa-14»
YAanocb YTOMHUTL [@HHbIE O NapaMeTpax aTMocPepbi [UlaHeTHl,
NONMY4YNTb BbICOKOKa4YeCTBEHHble UBETHbie NaHOPambl NOBEPXHOCTH,
B3ATb aHanu3 nNPobbi rPyHTa M UCCNEeA0BaTb CECMMUYECKYIO aKTUBHOCTL
BeHepbl. O6paboTKa . HOBOW MHPOPMAUMM ABUTCA BAaMHBLIM 3TANoMm B
Pa3BUTUKN  [1/18HETO/IONMMN — Haylm m3y4aiouleii CBOICTBA mMnaHeT
ConHevyHOW CUCTeMbi.

Mapc (V1, 134) Ha npommeHuu MHOMMX nectmgnmu Mapc w3yyanm

BT*
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CPeacTBaMM Ha3eMHOW acTpOHOMUKM. Bbino yCTaHOBAGHO, 4TO ANA
Mapca xapakTepHbl pa3pexeHHana aTMocPepa, 6onee CypoBbiA, Yem Ha
3emsie, TeMnNePaTYPHLIA PEKUM, NPAKTMYECKOe OTCYTCTBME BOAbI
(8 MuaKoit @ase). Koraa-To nyraswmit cyesepHbix nonei Kpacnoaamﬁ
usetr Mapca o06BACHAETCA UBETOM BEWeCTB, BXOAAWMX B COCTaB
HapyHOro Nokpoea (po30BbIM OKa3anoch Aame He6o Mapca). B6nusu
NOOCOB NNAHETHI BUAHBI NOMAPHDIE WAMNKM, NNOWAAb KOTOPbIX BECHOM
N NIeTOM YMEeHblIaeTCA.

Hosbie naHHble 0. Mapce nonydeHbl B pesynbrare pana ycnewHbIX no-
netos cosetckux AMC tuna «Mapc» (1971 —1973) n amepuKaHCKNX
AMC Tuna «MapuHep» (1965 —1972) u «Bukunnr» -(1976).

B atmocpepe Mapca cogepwutca okono 95% yrnekucnoro rasa,
2—-3% a3ota, 1—2% aprona, 0,1—0,4% Kucnopoaa, o6HapyeH n
BOAAHOW nap (ero KONMYECTBO B aTMOCQPepe AOBONbHO 6bicTpo M
3HauUTeNnbHO  MeHsAeTcA).  Berpbl,  CKOPOCTb KOTOPLIX AOCTAraeT
AECATKOB METPOB B CEKYHAY, NOAHNMAIOT BO BPEeMA 6ypb B pa3pe-
MeHHyt0 'aTmocpepy Mapca munnuapabi TOHH nbian. Mapc oxasanca
nepsbiM (nocne JlyHbl) He6eCHbIM Te/IOM, H8 KOTOPOM 6bINN OTKPDLITHI
kpatepbl (1965). O6HapymeHbl He6oNbWKNe U O4eHb KPYMHbIG KpaTepb!
(cotHu kunomerpoB B avamertpel). KpaTepbl OTKPbLITHI M Ha CiyTHWKax
Mapca. MapcnaHckue KpaTepbl B OTIMYME OT KpaTepoB JlyHbl u
Mepkypna noasepranMcb CUNbHOW BeTPOBOM 3posumn. HKpatepos ¢
nyyesbiMu cuctemamu Ha Mapce He BuaHo, Ha Mapce cywecTtsytoT
NPOTAMEHHbIE BO3BbLIWEHHOCTM U HU3WHLL. OAMH M3 CamMbiX BO3Bbi-
WweHHbIX paiioHoB — Tapcuc. 3peck 06HAPYIKEHO HECKOMLKO BbICOKO-
ropHbix KpaTtepoB. Camana 6Oonbwian ByNKaHWMECKaR Kanbaepa —
Onumnuiickue cHera — nmeeT B anameTpe 65 KM, anameTp ocHOBaHMA
ropbt 0kono 500 KM, BbICOTa BynKaHa OKono 20 KM. TaKWX rUraHTCKUX
TOP HeT Hy Ha JlyHe, HU Ha 3emnie. XOTA HUKAKNX NPU3HAKOB COBPEMBH-
HOW  BYNKaHWYeCKOW aKTUBHOCTM Ha Mapce He o06HapymeHo,
nPeAnoNaratoT, YTO B re0NOrMyecKom macwrabe BpemMeHU MapcHaHCKue
BYNIKaHbl [OBONBbHO MONOAbLI — WX BO3PACT [AECATKU WM COTHU
munavoHoB net. [losepxHocTb Mapca nepeceueHa rMraHTCKUMU
TPEWMHBMMN A/IMHOIN B THICAYN KWIOMETPOB, WupuHOi okono 100 km u
rny6uHoii 6onee 5 kM. (CpaBHuUTE C PUPTOBON CUCTEMOM, OTKPLITON Ha
fiHe 3eMHbIX OKeaHoB.) Takosa, Hanpumep, AonuHa . KonpaT, TAHYWanAcA
_ C BOCTOKa Ha 3anaa nouTn Ha 80° mapcuaHCKoi AonroThi. :
MNonapHbie wanku Mapca, no-smanmomy, coaepar obbiuHbIA nea, a He
TONbKO 3aMep3Wyl0 YINEKUCNIOTY, KaK Nnpeanonarany paHbwe. '
Mony4eHo MHOro AaHHbIX, CBMAETENbCTBYIOWMX O TOM, 4T6 Ha Mapce
MOMET CyWwecTBoBaTt NOAMOBEPXHOCTHbIA CNOW BEYHOW MepP3NnoTHi,
NPUYEM He UCK/IIOYEHO, YTO CNOW Nbaa uMeaT 60/1bWYIO TONWMHY.
Tenepb' yxe M3BECTHO, YTO B COCTaB MOBEPXHOCTHBIX NMOPOA BXOOAT
Meneso, KPeMHWi, Kanbuwii, cepa, aNlOMWHWIA W OpPYyre XOPOWO
u3BECTHbI® Ha 3emne XuMuiecKue dniemeHTol. Hu Ha naHopamax Mapca,
HU B Pe3yNbTaTe TWATeNbHbIX WCCNENOBaHMA MapPCWAHCKOrO FPYHTA .
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Y4EHbBIM He YA3/10Cb 06HapYKUTL Kakne-nMbo NPUsHaKK CyLecTBOBaHNA
Wu3Hn Ha Mapce.

9. 3. FOMUTEP N EFO CMNYTHUKW. AsromaTnueckue MexnnaHeTHbie
cTaHuumn «Boamkep-1» n «Bospwep-2» (CWA), nponeran Ha paccron-
HUW B HECKONbKO COTEH THICAY KWIOMETPOB OT nosepxHocT HOnwTe-
pa, nepepanu B 1979 . TeneBu3NOHHbie CHUMKW 06nayHbix cnoes
W CMYTHUKOB nnaHeTbl. B obnauHoit atmocpepe HOnutepa GywyioT
CUNbHbIE BETPbI: B CBBBPHOM MOMyWapui, B OCHOBHOM B HarpaBneHnn ¢
3ansaa Ha BOCTOK, @8 B HOHOM—B MNPOTMBOMONOMHOM. Ha CHuMKe
HOYHOW CTOPOHb! HONUTepa BUAHLI NONAPHLIG CUAHWA U, NO-BUANMOMY,
monHwn. Bonbwoe KpacHoe MatHo HOnutepa — Buxpb, AMameTp
KOTOPOro fnpesbiwaer avameTp 3emnm B Tpu pa3a. OT rioBepxHOCTH
OnnTepa ao 6nnkaitwero CNyTHUKa pPa3BePHYNOCH HEAPKOe KONbuo.
MoarsepaeHs HaseMHble HabNOAEGHWA, COrNAcHO KOTopbiM HOnmuTep
U3ny4aeT NPUMepHO B ABa pasa Gonbwe 3Heprvyn, Yem nony.aet ot
ConHua.

MNosepxHOCTH YeTbipex cryTHMKoB FOnuTepa, oTKPLITLIX auwle Manuneem,
'OKa3a/MCb He OAVHAKOBLIMU. BnwxailwmiA K nnanete w3 umcna 3Tux
cnyTHukos . Mo (puc. 46), OpaHeBOro UBera. Ha Hem BrepBble 33
npegenamm 3emnn oGHapymeHu AeNCTByIOWME By/KaHbl. CnyTHUK
EBpona ak 6bl. MOKPbIT 6enbim MOTPECKABWWUMCA NbAOM, Ha ero
NOBBPXHOCTW MOYTU HET-KpaTepoB, a Habnionaemble PasnoMbl TAHYT-

Puc. 46. CnyThuk HOnutepa Mo: 1 — Mo3anuHoe u3obpameHne, Ha KOTOPOM
BuAHb aeTanu pa3mepom ‘Ao 20 kM, 2 — Bbibpoc BéWBCTBA ‘M3 OAHOrO
KpaTepa, 3 .— nABOBbie NOTOKU BOKPYr APYroro Kpatepa (AUameTpOM OKONo
220 KM) BUAHBI A6TBNN NOBEPXHOCTH A0 3 KM
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Puc. 47. Cnyrunk lOnutepa Kannucto. Buano orpommoe uucho«pa'repos.
3ameuaTenbHa MHOTOKOMbUEBAR CTPYKTYPa, BePOATHO, o6pasoBaHHan B pe-
- 3ynbrarte yaapa MeTeopuTa B NeAAHYI0 KOpy 3Toro HebecHoro Tena

CA Ha cOTHM -kunometpos. OTcyTcTBMe KPATEPOB WCTONKOBLIBAETCA
KaK npu3HaK Toro, uto EBpona (kak m Mo) — -cpaBHUTEnbHO Mono-
Aok criyTHuK KOnuTepa u Ha HeM NPOUCXOAAT NPOUECcCh, BbiPaBHUBAIO-
uwme noBepxHOCTb; [aHnmeg v3pbit wupokumn 6opozanamu; Karmcro
(puc. 47) — 6onee TeMHbii C MHOMECTBOM KP3TEPOB, Ha Hem
OTYET/IMBO BMAHbLI CclefAbl yaapa 60/bWOro KOCMUYECKOro ' Tena.
- MepeuncneHHbie cnyTHWKW, 33 uckatodeHnem EBponbl, no pasmepam
npesuiwator  Jlyny. MnotHoctn wx  ybuwieawor or 3,5:10° po
1,810 kr/m® (no mepe ypanewus ot HOnurepa).

9. 4. KOMbUA U CNYTHUKKU CATYPHA. AMC «Boamwep-1» u
«Bonamprep-2» nponetanu u B6nu3n CatypHa (Hanpumep, «Boamkep-2»
nponeran okono CatypHa B aBrycte 1981 r. Ha PacCTOAHUM NPUMEPHO
100 Thic. Km OT BepxHel rpaHuubl obnauHoro cnon). Ha nepenaHHbix ¢
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‘60pra AMC @oTtorpaguax xopouwo BUAHO, 4YTO Habniogaembie ¢ 3emnun
WMPOKUE KONbUA COCTOAT U3 MHOTMX COTeH (M BO3MOMHO ThicAul) y3xmx
1 O4eHb TOHKMX Koney (puc. 48). Mpouecchi B 061a4HOM Coe N/iaHeTbi
HaNoOMMHAIOT Te, KOTOpbie NPOUCXOAAT B atmocpepe HOnurepa.
B yactHoctn, B atmoc@epe CarypHa oTkpbito Kopuinesoe [latvo,
noxomee Ha KpacHoe MAaTHO nnaHetsi HOnuTep. Tenepb yie uU3BeCTHO
6onee gBapua™ cnymvmoa CatypHa.

3ameuarerneH cnymm( Catypra Turan, KOTOprVI obnapaer Henpo3pa-
4HOW aTMOCQEpO, B OCHOBHOM COCTOAUIei W3 a3oTa (c NPUMECAMMU
metaHa). MnoTHOCTL aTMOCPepb! U AaBNeHNe NPeBOCXOAAT MNNOTHOCTL N
fhaBneHve BO3Ayxa Y nNOBepXHOCTM 3emnn. Hu y Kakmx apymx
CNYTHUKOB NNaHeT aTMocgepbl He 06HapymeHo. Ha cnytHnkax Mumac,
Suuenan, fivoHa (puc. 49, 50) u Pes BuaHO MHOro netaneii (Kparepw,

Puc. 48. CHumok Kosey CatypHa, nepeaaHHbii «Boampxepom-1». AMC npowna
8 HoAbpe 1980 r. Ha MMHUMaNbLHOM PacCcToAHWM OT CaTypHa, 124 Thic. KM, ¥ OT
Hanbonbwero u3 cnytHukoB CatypHa (TuraH) Ha pacctoaHum 4 000 km. B 3o
Bpema CaTypH HaxoawncA Ha paccToaHuu 1,5 Mnpa. KM OT 3emsm u curkan ¢
6opta AMC wen 85 muH .
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TpewmHbl, 60p03abl). CnytHuk MvnepuoH, Kak n cnyTHuK tOnuTepa
AManbTen, HenNPaBUNbLHOW POPMbI (HanomMuHaloT actepounasl). Monywa-
pve cnytHuka finer, o6pauieHHOe MO HanparneHwio 0pb6uTanbHOro
OBMMEHUA 3TOro HebecHOro Tena, OKa3anocCb NOYEeMY-TO 3HaUWTEAbHO
TeMHee NPOTUBOMO/IOKHOIO MONYWaPUA. )

10. 1. EC/IA Bbl HAWWN METEOPUT... U3 TuicRY MeTeopuTOB,
€HeroAHO Nanalowmx Ha 3eMAI0, NiNb HECKOMbKO OKa3biBalOTCA B -
pyKax yueHbiX. 3TO OOBACHAETCA npemue BCEro Tem, YTO MHOrue
MEeTeopUTLI NAAaloT B OKeaHbl U MOPA, TOPHbIe. PaROHBI U NyCTbikKU. Ho
HEMano METeoPUTOB, HeAaBHO WKW A3BHO YNaBwux Ha 3eMI0, NPOCTO
ewle He HailaeHo. Vix 06HapyHMBaIOT NPy BCnawke Nonem, PbiTbe KaHas
W KONoAUeB, NPOKNaaKe Aopor, paGO're Ha PYAHWKaX, 8 TO U NPOCTO BO
. BPEMA TYPUCTNHECKMX 3KCKYPCWIA N NPOrynoK.

OTAWYMTD KaMEHHbIA MeTeoPUT OT OBLIMHOTO KBMHA WK MHenesHbid oT
KyCKa }ene3a Henerko. Ho Bce-Taku ecTb NPU3HaKK, O KOTOPbIX MONB3HO ‘
3HaTb:

1. HeaasHo BbiNaBWME METEOPUTH! UMEIOT HENPaBUMbHYIO 06/10MOUHYIO
POPMY U NOKEbITHI TOHKOU OGnectAweit Kopoit nnasnenwa. Kopa
HaroMuHaeT 4epHuih nak. Ho ecnu mereoput ynan pgasHo, TO
NOCTENBHHO KOPa Pa3PyLLaeTCA U e OKPACKa CXOAHA CO PXHaBYMHOW. Ha
eNe3HbIX MeTeopPUTax Kopa MOMET MMETb CUHeBATHLIA OTTEHOK, a TaMm,
rne OHa cnyweHa, 3ameTeH 6neck mertanna.

Puc. 49 ToBepXHOCTb CRYTHWKa CarypHa Pen (CHMMOK nepeaaHHbiid ¢
«Boapmepa-1»)



Dononnutenbhblit MaTepuan 105

2. MeTeopuTbl WHOrA3 WMEIOT OTYET/INBO BbIPAXKEHHYIO KOHYCO-
o6pasHylo @opmy.

3. Ha noBepXHOCTM METEOPUTOB MOXHO 3amMeTuTb yrnybneHus,
'HanoMuHalowme BMATUHbLI OT NanbueB B [UHE WKW NNacTUNUHe
(«permannnTbin).

4, [1aBHO ynaBwwe KaMeHHble METEoPUTbl JIerko KPowaTtcA #
pacnafatoTCA Ha YacTu. BHYTPW OHM OKa3bIBaKOTCA KaK 6bl NPONUTaHHbI-
MW PXK3BYMHOM.

Haiina KameHHbIlA MeTeopWUT, HYKHO BHUMATENbHO OCMOTPETb PalioH
HaXOAKW: He MUCKMIOYEHO, YTO Bbl HAWANWN OAWH U3 OCKONKOB, Ha KOTO-
pble MeTeopuT pa3ppobunca 8 Bo3ayxe. WHoraa ockonku obHapymm-
BAIOTCA Ha M/IOWaan B HECKOMbKO KBaAPaTHbIX KWUIOMETPOB.

MecTo HaxoaKu MONesHO CPOTOrpapuUPOBaThb, POTOrPaPuUIo BMecTe C
onucaHneM O6CTOATENbCTB HaxOAKN HEOBXOAUMO MPUNOMUTL K Hal-
OEGHHOMY 3K3eMMApPY MeTeopwuTa. TaKyro MOCbINKY OTNPaBnAaiTe B
Mocksy B Komuter no meteoputam Akagemum Hayk CCCP (777313,
MockBa, B-313, yn. Mapun Ynbavosod, A. 3, kopn. 1). 3a KaAabiit

Puc. 50. Yactb nosepxHocTtu QuoHbl (cnytHuk CaTypHa) C pacCTOAHWA MeHee
240 TbIC. KM

8—1269
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nepeaaHHblli B KomMuTeT MeTeopuT HaweaweMmy BblAaeTcA AeHenHan
npemua [14]. :
-11. 1. UCTOMHUKW 3SHEPTUN CO/MHUA. Ha npotsxeHun munnn-
apnos net ConHue eMeceKyHAHO W3Ny4aeT OrpOMHOE KOJIYecTBO
3Heprum. Kak n Boobule BCe @usnyeckue npouecchi, u3nydeHne Contua
NOAYMHAETCA 3aKOHY COXPAHEHWA W npespawleHnA SHepruu. Cnenosa-
TenbHo, 3HeprnA ConHua (KaK M 3Heprua APYyrux 3Be3d) He MOMeT
BO3HWKHYTb M3 HUYEro, M CYWeCTBYIOT UCTOMHUMKYM, noaaepMmBalowmne
HenpepbiBHOe u3nydyeHve ConHua u 3Be3a.

HaunHaa c cepeAMHbl NPOWNOro BeKa BbLICKA3biBA/IMCb PA3NYHbIE
npeanonoxenusa. Hanpumep, cuutanu, uto 3Heprua ConHua ocBo-
6oxpaeTcA npu ero cxatum. B Apyrod runotese UCTOMHUKM 3HePruu
ConHua CBA3bIBAIW C pacnafoM PaAVNOaKTUBHLIX 3NeMEHTOB B ero
Heapax. O6a 3TM npoyecca CONPOBOXKAAIOTCA BblAeNIEHNEM 3Heprun, Ho,
KaK NMOKa3bIBatOT PacyeTbl, He OHW rMaBHble UCTOUHUKN 3Heprum ConHua.
CornacHo COBpeMeHHbIM npeacTaBneHWAM, B Heapax ConHua
NPOUCXOAAT TepMoAgepHbIe peaxkymn. [POTOHbLI, UMmeroulne NoNoXu-
TenbHbie 3MEKTPUYEeCKue 3apAdbl, B OObMHbLIX YCNOBWAX, OT-
. Tankupaacb, pa3netatoTca Apyk oT apyra. Ho B Heapax ConHua B8
YCNOBMAX OrPOMHBIX TemnepaTyp CKOPOCTb MPOTOHOB HACTO/IbKO
BEe/IKE, YTO OHW CONMIKAIOTCA, NPEOAONEBaR 3/IEKTPUYECKWEe CUMbl
oTTankuBaHuA. Ha oueHb 6NM3KNX PACCTOAHWAX BCTYMaloT B AeicTBUe
MOUWHbIE ANIGPHBIE CU/bl U HAYMHEIOTCA PEAKUNM, B PE3YNILTATE KOTOPLIX
Appa soaopoaa NPeBpawaroTcA B AApa renuA. PaccmoTpum OAVH 13
BO3MOMHbIX MyTeil TaKoro npespaweHna. CnvaHue aByx npoTOHOB (1H)
conpoBoxaaeTcA 06pa3oBaHMEM AfApa TAKENOro BOAOPOAa AeiTepwun
(TH) n McnycKaHWeM ABYX 3/1eMEeHTapHbIX YacTUU: NO3WTPOHa (e+) u
HeiTpuHO (V). KpaTKo 3Ty peakuuMto MOMHO 3anucaTb Tak:

Ht (H~ TH+edv . (23a)

BepoATHOCTL TOroO, YTO ABa NPOTOHA BCTYMAT B PEaKUUIO, O4YeHb Mana.
Ho B Heapax ConHua NPOTOHOB O4YeHb MHOrO, MO3TOMY Takue peakunv B
AeACTBUTENbHOCTU MOryT npoucxoauts. Ecnn o6pasosaBwuiica B pe-
3yNbTaTe B3aMMOAENCTBMA NPOTOHOB AeiiTepuiA cam BCTYNUT B AQEPHYIO
PEAKUMIO C NPOTOHOM, TO BO3HUKHET AAPO Nerkoro usoTona renma (3He)
W BblAENIUTCA SHEPruA B BUAe KOPOTKOBOTHOBOro ramma-usnydeHua (Y):

TH+ H~ sHe+7. : (236)
B nanbneu}uem cnuaxve asyx anep (3He) npuseneT Kk 06pazoBaHuio AA-
pa renun (,He) n aByx Anep Bopopoaa:

2He+2He->2He+:H+:H. (238)

PaccmoTpeHHaa uenodyka W3 Tpex pPeaKuwil - Ha3biBaeTCA [I0DOTOH-
MPOTOHHBIM UNK/IOM. B pe3ynbTaTe 3TOro uMkna w3 yeTnipex AQep
Bogopoaa obpazyerca ogHO AApo re/mA. Kakoe e KONMYECTBO SHEPrvn
BbigenseTca npu 3tom? Macca ogHOro NPOTOHa B aTOMHbIX eAuHMUax
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cocrasnaet 1,008, yembipex — 4,032. MockonbKy macca oaHoro AApPa
renua 4,004, 10 pa3Hocte 4,032 — 4,004 = 0,028 («peqeKkT
maccein). Tak kak 0,028 : 4,032 = 0,007, to npu cuxtese 1 r Boao-
pona pe@ekT maccbl coctaBuT npumepHo 0,007 r. 3Ham 310 n
UCMNO/Nb3yA OTKPbLITHIA DWHWTENHOM 33KOH B3aMMOCBA3M MacChl WU
sHeprum (E=mc?), noacuutaem, CKONbKO SHEPrUM BLIAENUTCA Npu
«CropaHuu» 1r Boaopona:

E=mc2= 0,007 - (3 -10%y~ 6,3 - 10" Ix.
: 63*. Kakoe wkonm4ecTso 3Heprun Bbigennnocs 6bl, ecmn 6bi
ConHye Ue/MKOM COCTOA/I0 M3 BOAOPOAa M Becb BOAOPOA
npespatn/ica 6bi B renmii? Ha cronbko net xeatnno 6b1 Bogopola
AN1A NOAACPIKHNA HbiHewH el caetumoctn Connya?(V, 132).

BbinonHue Heobxoanmbie BbiMUCIEHUA, MOXHO YbeauTbca, uro ConHue,
XOTA W He Ue/IMKOM COCTOUT U3 BOAOPOAa, BYyAeT CBETUTL TaK e, KaK U
celiuac, euie mMunnunapabl neT.
WHTepecHO, 4TO OAHWM W3 MPOAYKTOB NPOTOH-NPOTOHHOIMO UWMKNa
0Ka3anncb HEWTPUHO — 3/1eMEeHTapHble 4YacTUubl, CnocobHbie royTw
6e3 B3aMMoAEHCTBUA C BEWECTBOM MPOHWKATL CKBO3b Tonwy ConHua,
YHOCA HEKOTOPOE KOJIMYECTBO SHEPrnn U3 ero UeHTPanbHbiX obnacTen.
3HauuT, B NpUHUUNE, HEWTPUHHOE MU3/Ty4eHWNe B OT/IMYMNE OT BCeX APYrux
BMAOB M3/ydeHnss Mornio bl NoMoub «3arnAHyTb» B Heapa ConHua. Ho
* U3-3a OrPOMHOW MPOHWUKarowe cnocobHOCTU HENTPUHO 3TV YacTuUbl
HEBO3MOMHO HEMNoCPeACTBEHHO 3aperncTPUPOBaTh KaKUMU-NN60 O6bi-
YHbIMW CHETYMKAMWN 3dMeMeHTapHbIX YacTuu. W Bce-Takm HelTpuHHbIe
Teneckonbl — Npubopbl ANA 06HaPYMEHUA HEATPUHO — yXe MoCTpoe-
Hbl U YCTaHOBMEHbI rNY60oKOo oA 3emneld, Kyaa HUKaKue Apyrve 4acTuubl
NPOHUKHYTb He MOryT.
B kaHyH 60-netua Benukoro Okta6pa 6bin0 3aBepweHO CTPOUTENLCTBO
nepBOil OYepean COBETCKOW HelTpuHHOK obcepsaTtopuu. B rny6okux
noasemMHbiX 3anax ropol AHgbipun (CeBepHbiii KaBka3) pa3meuwieHa
KPynHenwan ANepHO-PU3NYECKaA YCTAHOBKa (CUMHTUINAUMOHHLIA Te-
NeCKon), npefHa3Ha4yeHHas ANA PasHOObpa3HbIX IKCNepUMeHTOB B 06-
NactT¥ QU3NKW dNEMEHTAPHbIX 4acTUU M TONMBbKO YTO POMOEIOWEWNCA
«HEATPUHHOW acTPOPU3MKU», HelTpuHHbIE Teneckonbl He WMeKoT .
Huyero obwero ¢ onTUMECKMMM wWnu paguoTeneckonamu. [lepsble
HeWTPWUHHbIE TeNecKonbl NPeacTaBnAnn coboil OrpoMHbie UMNUHAPUYe-
CKMe pe3epByapbl, HanNOMHEHHble COTHAMW ThICAY JINTPOB MMAOKOCTH,
6oraTou M30TOMNOM X/10pa C aTOMHbIM Becom 37. YnaBnvuBaa HeUTPUHO,
aToMbl  M30TONa X10pa NPeBPawanucb B aTOMbl PAAWOAKTUBHOro
n3oTona aproHa (Takwe ¢ aToMHbiM Becom 37), MOABNEHME KOTOPOFrO
MOMeT ObiTb 3aPUKCMPOBAHO creunanbHbiMU cueTunkamu. MopaobHbie
HabniogeHUs MNOMOIYT BbIACHWTb, HACKOMBKO BepHa obuwlenpuHATas
rnoTte3a 06 MCTOYHMKax 3Heprim ConHua.
OTKPbITUE WCTOMHWUKA 3HEePrun- 3Be3] WMEeEeT BaHOoe 3HayeHue ANA
NOHMMaHWA NPOUECCOB, NPOUCXOAAWMX BHYTPU 3Be3a: Kpome Toro,
OHO MOC/YXWO TOMYKOM K MNOUCKam nyTei TEXHU4ECKOTO UCNONb30Ba-

8*
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HUA TEePMOAAEPHOINO CUHTe3a B 3eMHbix Yycnosuax (npobnema
ynpasnaembix TepmoaaepHbix peakuwmin) [3, 8, 9.

12. 1. SNEKTPOMAMHWUTHOE W3NYYEHUE CONMHUA. ConHue
W3/y4aeT He TONbKO cBeT U Tenno. OHO — WCTOYHWUK PEHTreHOBCKOro,
Y/IbTOa@UOETOBOrO W PBANOUITTYIEHNA, @ TaKKe NOTOKOB 3NEKTpude-
CKV 33pAMeHHbIX uacTu (Kopnyckyn). Kamabii BWA COMHEYHOro
V3/IYYEHUA BNVAET Ha NPOUCXoAAUMe Ha 3emne npouecchi.

W3 obuiero KonwuyecTBa 3Hepruun, usnydaemoit ConHuem, rpaHuy
3eMHOW aTMOC@epbl AOCTUTAIOT MWL MUNNUapAHeie aonu. MpumepHo
TPeTb CONHEYHOro W3NyyeHWA, Magaroulero Ha 3emMslo, OTPa)(aeTca u
paccenBaeTCA B MEXNIaHETHOM NPOCTPaHCTBe. MHOro conHevHon
3HePruy MAeT Ha HarpeBaHWe 3eMHON aTMOC@epbi, OKeaHOB N CyWwM.
Ons 6yayulero pa3sBWTVA 3HEPreTUKM HeoBXOAMMO HAyuuTbCA He-
NoCpeacTBEHHO NpPeBPaulaTb CO/MHEYHYIO® 3HEePruio B Apyrne Buabi
3Heprun. B HapoaHOM XxO03AlCTBE Ye MPUMEHAIOTCA npocTeinwmne
reIMoTEXHUYECKNE YCTAHOBKU: PAa3/IMYHble TUMbl COMHEYHBIX Tennuu,
NMapHUKOB, ONpPecHuTenei, BoAOHarpesateneit, cywunoxk. ConHeuHbie
nyyun, cobpaHHbie B @OKyce BOFHYTOro 3epKana, MMaBAT camble
Tyronnaekue meTannbl. BegytcA paboTbl MO CO3A8HUIO COMHEMHbIX
3NeKTPOCTaHUUW, MO WCNONb30BAHUIO COMHEMHON 3Hepruv  ANA
oTonneHWA AOMOB M T. 4. [lpakTnyeckoe nNpPUMeHeHWe HaxoaAT
NoNynNpPOBOAHUKOBbLIE COMHEYHble GaTapen, NO3BONAIOWME Henocpen-
CTBEHHO NPeBpPaWaThb CO/THEYHOE M3nydeHue B 3neKTpudecTso. Hapaay ¢
XMMUYECKMM WUCTOMHMKAMM TOKa CONHedHble 6aTapen ycnewHo
MCNO/Mb3YIOTCA, Harnpumep, B KayecTBe WCTOMHWKOB 3NEKTPOMNUTaHWA
NC3 u AMC. Bce 3710 nvuwib nepBble ycnexu refiMoTexXHuKuU.,
YnbTpapunoneToBble M PEHTreHOBCKUE Ny4n WUCXOAAT B OCHOBHOM OT
BEPXHUX CMOEB XPOMOCPepbl U KOPOHbl. [OpAYaAa conHeyHanA
aTMoc@epa Bceraa MCnyckaeT HeBUAMMOE KOPOTKOBO/THOBOE W3nyde-
Hue, HO OCO6GEHHO MOWHbIM "OHO ObiBaeT B roAbl MaKCUMyMa
CONHEMHOW aKTMBHOCTU. B 3TO BpemMA ynbTpagpuoneTrosoe u3nydeHwue
BO3pacTaeT MPUMEPHO B ABa Pa3a, 8 PEHTTE@HOBCKOe — B [EeCATKN U
_ [ake COTHW Pa3 MO CPaBHEHVIO C U3NydeHMeM B rodbl MUHMMYMa.
NHTEHCUBHOCTH KOPOTKOBOMTHOBOIO U3/yHEHUA TaKiKe U3MEHAETCA, Pe3-
KO BO3pacTan, Koraa B xpomocpepe ConHua MPOUCXOAAT BCRbIWKK.
KOpOTKOBONHOBOE COSMIHEYHOE W3/MlydeHWe B OCHOBHOM MOF/IOWAeTCA
aTMoc@epoit 3emnu. YNbTPaQUONETOBble W PEHTTeHOBCKWE Jlyuun
YaCTU4HO MOHU3NPYIOT C/IoM Bo3ayxa, ob6pa3ya noHocpepy. loHocpepa
Wrpaet BaKHYl0O pPONb B OCYWECTB/IEHWN [anbHelk PaanoCBA3N:
PaanOBO/IHBI, MAywWe OT paauorepenaTdnKa, npemae 4Yem AOCTUYb
aHTEHHbl NPUEMHNKa, MHOTOKPATHO OTPaMalOTCA OT UOHOCPEePb! W OT
nosepxHoctT 3emnu. COCTOAHME WMOHOCPEPbl MEHAETCA B 3aBUCU-
MOCTK OT ycnosui ocseuwleHva ee ConHuem U OT NPOUCXOAAWMX Ha
ConHue asneHuir. Moatomy ana obecneveHnA yCTOMMMBOI PaaNOCBA3N
NPVXOOMTCA Y4YUTbIBaTb BPEMA CYTOK, BPEMA roAa W COCTOAHWE
conHedHo aktusHoctTn. Korga Ha ConHue NPOMCXOAAT MOWHblE
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BCNbIWKKN, YNCNO WOHW30BaHHLIX aTOMOB B MOHOCQEpe BO3pacTaeT U
PaANOBONHLI YaCTUMHO WAW MOMHOCTHIO MOMNOWANOTCA ew. 3To
NPUBOANT K YXYAWEHWIO WM fae K BPEMEeHHOMY MpeKpaweHuto
paanocsa3n.

Conrye — HCTOYHMK papnowns/siyvyeHus. B mewnnaHetHoe npocTpaH-
CTBO NPOHVKAIOT PAAMIOBO/HLI, KOTOPbIE U3Ny4aeT Xxpomocpepa (CaHTU--
METPOBbie BO/IHbI) U KOPOHa (AeunMMeTPOoBble U METPOBbIe BO/HbI). 310
paguousnyyeHue u gocturaet 3emnu. Pagmonanyuyenne ConHua umeer
OBe COCTaBNAIOWME — MOCTOAHHYHO, MONMTU HE MEHAIOWYHCA, W
NePeMeHHyYI0, Cnopaanyeckyo (Bcrninecku, «wymosble Gypun). Paguo-
n3nyyeHve criokoiiHoro ConHua uMeer TensoBoii xapakTep, T. €. 0b6bA-
CHAETCA Tem, 4TO FOPAYaA Mfia3Ma u3anydaeT PaauoBONHbLI HaprRay C
3NIeKTPOMArHMTHbIMU KonebaHmamu apyrux AnvH BonH. Bo Bpema
60/1bWMX XPOMOCPEPHbBIX BCrbieKk pagnousnydedne ConHya Bo3pacTa-
€T B TbICAYM 1 AaXKe MW/IIMOHB] Pa3 NO CPaBHEHWUIO C PAANOU3TYHEHUEeM
cnokoitHoro ConHua. lMonobHble paanoBcnNeckn Henb3A OGBLACHUTL
TENNOBbIM  U3NYHEHUEM, TMOTOMY YTO MOWHOCTb WX M3NyUYeHWUA
COOTBETCTBYET TaKOW BbICOKOI TemrepaType, KOTOpas HUKOrga He
6biBaeT Ha ConHye.

12. 2. - KOPMNYCKYNAPHOE W3NYYEHUE CO/THUA. Hexotopbie
reo@usnyeckue ABNEHUA (MarHuTHble 6ypn U NONAPHbLIE CUAHWA) ABHO
CBA33HbI C COJIHEYHOI aKTUBHOCTHIO, HO MPOUCXOAAT HE paHee Yem
Yepes CyTKM nocne nosBneHna Ha ConHue XPOMOCQEPHLIX BCHbIWEK.
310 OBBLACHAETCA TEeM, YTO OQHOBPEMEHHO C 3NEKTPOMAErHUTHLIM
n3nyyeHmem, KOTOpoe AOXOAMT A0 3emnu uyepe3 8,3 MWH, BO. BpemsA
BCMbIWKN WU3BEPratOTCA KOPMYCKYNbl, C OMNO3AaHVWeM MPOHWKaoune B
OKONO3eMHO€e MPOCTPaHCTBO.

HKopnycKynbl ucnyckatotca u criokoiHbiMm ConHuem, Korga Ha Hem Het
BCNbiweK W nATeH. WCTOYHWMK MOCTOAHHOrO WCTEYeHWA MNasmbl —
ConHevHan KoOpPOHa. HenpepblBHO pPacWMUPAACb, KOPOHa co3faeT
CO/NHEYHbIt BeTep — MNOTOK MPOTOHOB U 3N16KTPOHOB, OXBaTbiBaOWWMI
asmkywmeca B6nm3nm ConHua nnaHeTbl U KoMeTbli. Benbiwku conpo-
BOMAAIOTCA YCUNEHNEM CO/TIHEYHOTO BeTPa. DKCNePUMEHTbI Ha KOCMMU-
YECKUX paKeTax M WCKYCCTBEHHbIX CMYTHUKaX 3emMnu no3Bonuauv
HenoCPeACTBEHHO OOHaPYUTb NPOTOHbI W 3NEKTPOHbI CONHEYHOro
BeTPa B MeXnnaHeTHOM npocTtpaHcTee. ConHeuHbIli BeTep orpaHnumBea-
€T B NPOCTPAHCTBE MarHWTHbie NONA nNnaHer (Hanpumep, 3emnn wn
HOnutepa). ¥ Takux nnaHer obpasytorca maruuroc@eps!, T. e. obnactu,
B KOTOPbIX KaKk ©6bl NOKanW30BaHbl MarHuUTHble nonAa. BHyTpu
MarHuTocqep Pacro/ioMeHbl paguaunoHHbIe MoAca, NPeAcTaBAAlowue
coboli ToponaanbHble (noxomme Ha 6ybnuku) obnactn npocTpaHcTBa,
3anONHeHHble 6bICTPO ABMKYWMMMCA 3MEKTPUHECKUMU 4acTUuamu,
OKa3aBWMMWUCA B MarHWTHbIX JIOBYUWHKaX. .
13. 1. MEMGBE3[HAA CPELA. MMpocTpaHCTBO Meway 3Be3gamu
3aN0HEHO OYeHb Pa3PEeMEHHON ra3oBol M NbiieBol matepueit. B Hem
CYWeCTBYIOT MarHUTHbleé W rpaBUTAUMOHHbIE MOJIA, ero NMPOHU3LIBAIOT
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KOCMUYECKue nyun. Mex3Be3aHbiit ras u nbinb 066MHO NepemewwaHsl, 1
4acTO BewecTBO, HaXOAAWEECA MeXay 3Be34aMu, Ha3blBalT obwum
TePMUHOM «AMPQ@Y3HaA MaTepua». B cpeaHem An@@y3Han matepua Ha
99% coCTOMUT U3 raza u nuwb 1% NPUXOAUTCA Ha MEX3BE3AHYIO NbiNb.
Mex3Be3aHbili  BOQOPOA — OCHOBHOW ra3, W3 KOTOPOro COCTOUT
MeX3Be3HanA Cpeaa, a OCTaslbHble PAacCMaTPUBAIOTCA KaK MpuMMecw.
B mexaBe3aHo cpeae OTKEbITbI Kanbuwii, HaTPUA, KNCNOPOA, Kanuh n
Apyrne 3nemeHTbl, a B NOC/NedHMe TOoAbl — HECKONbKO [ECATHOB
Pa3NINYHbIX MONEKYNAPHbIX COeAVHEHWUMN, BK/IOYaA A0BOMbHO CNOMHbIe
(rppokenn OH, soaga H,0, stunoswii cnnpt C,H,OH, popmansaerua
H,CO, aByokucb cepbl SOQ wap.): Me»GBeBAHbm ra3 QYeHb Pa3pPereH.
B cpepHem B 1 cm® Mem3BE3AHOTrO NPOCTPAHCTBA B OKPECTHOCTAX
ConHeyHOW cucTeMbl cogeputca He 6onee ogHoro atoma BoAopOAa,
3T0 HUNTOXHO Maran nnoTHOCTL (B 06bI4HbIX 3eMHbIX ycnosuax B 1 cm®
conepwutca 2,710 Monekyn, a B-BaKyyMHbiX Kamepax, KOTOpLIMA
OCHauweHbl COBPeMeHHble Pu3ndeckue- nabopatopumn, B Kawaom 1 cm®
npumepHo 10° — 10 aTomoB). B Mex3Be3AHOM MPOCTPAHCTBE €CTb
WOHN30BaHHBLIM W HeHTPasbHLI BogopoA. MoHu30BaHHLIA BOodoOpOA
HaxoautcA - B6MM3N 3Be3n, a HeATpanbHblA — BAanu OT  HUX.
WccnenoBaHuwe paavovsniydMeHWA HeMTPanbHOro BoAOPOAa Ha A/IMHe
BO/IHbI 21 CM CTano OCHOBHLIM UCTOMHMKOM CBeAEHWI O KonuyecTse
MEK3BE3AHOrO BOAOPOA3 W ero pacnpefesieHun B NPOCTPaHCTBe.
MoineBan MaTepua pacnpefeneHa B MPOCTPAHCTBE OYEHb HepPaBHO-
MepHO, a8 nOoTOMY Bbi3blBaemMOe €t0 Mor/oweHne cBeTa 3Be3d
HEOAUHAKOBO B Pa3/NNuYHbIX HanpaBneHuAx. Hambonbwee nornoujeHue
UCNbITLIBAET CBET 3Be3/, PAcrosioeHHbIX B6nu3n nnockoctu MneuHoro
MyTtn. B 3TOM HanpaBneHWn n3-3a NOr/I0WeHnA cBeTa Boobule He BUAHbI
MHorue obbeKTbl, yaaneHHble oT Hac Ha 2 —3 KknK. Wccneaya xapakrep
NOr/IOWEHWA CBEeTa, MOMHO NOMYYUTb NPEACTaBreHne 0 PU3NYECKNX
CBOWMCTBAX KOCMMYECKOW Mbi/IN U npexae BCero o pa3mepax: NbI/IMHOK.
Cropee BCero, CBeT 3863/ ocnaﬁnne'rcn OuYeHb ManeHbKUMMW MbIIMHKaMK,
paauyc KoTopbix suwb 107 °— 10 °cm.  BO3MOMHO, uTO 3TO
Hebonbwne KPUCTaNI/IMKK NbA3 WM rPa@UTOBbie 4aCTUUbI.
B pa3nnuHbix y4acTKax Heba MOXHO YBWAETb B TeNeckon TyMaHHble
NATHa, COCTOAWME W3 AUQPQ@Y3HOU -MaTepun. ISTO TYMEHHOCTH.
TyMaHHOCTW, OT/IMHMBIOWMWECA HenpaBWIbHOW (OPMON, Ha3bIBaOTCA
ANPQY3HbIMA, 8 UMelowme @OpMy, Onu3KYI0 K cpepuyeckoin, —
/18HET8PHBIMM.
[N@@y3Hble TYMaHHOCTW 6biBAlOT CBET/ble W TemHble. CBeTnan
TYMaHHOCTb OCBeWaexCA ropayel 3Be340it, OKa3aBwleiicA B6M3N Hee
(puc. 51). MNpumep ceeTnoit AMPQPY3HOA TymMaHHOCTM — 6Honbwan
TyMaHHOCTb B co3Be3aun OpuoHa. PacctoaHue go Hee 500 nk. UeH-
TpanbHaA 4acTb TYMaHHOCTM MMeeT B rornepeyHuKke okono 6 nk. Kak
MOKa3bIBaloT CNeKTpanbHblie HabntoaeHna, TymaHHoCTb OproHa COCTOMT.
nw3 rasa. Macca TymanHocth B OpuoHe npumepHo B 100 pa3
npesocxoaut maccy ConHua, a NNI0THOCTb ra3a B Heit B 100 pa3 npeBbi-
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Puc. 51. CeeTnan AuPQ@Yy3Haa TyMaHHOCTb (co3sesaue Opuona)
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waeT CPeaHIod M/IOTHOCTb Mew3BesgHoro rasa. K anpeysHbim
otHocutcA M KpaboBuaHaAa TYMaHHOCTD. :

He Bce cBeTnble ANQ@Y3Hble TYMaHHOCTU COCTOAT M3 rasa. M3secTHo
HEeMano TYMaHHOCTeA, COCTOAWMX w3 KocMudeckol nbiin. OHn
OTPaXaloT CBET 3Be34. ’

TeMHble TYMEHHOCTH YETKO BbiAENAIOTCA Ha (POTOrPaguUAX 3BEe3AHOT0
Heba (puc. 52). OHW pacnonoMeHbl CPaBHUTENBHO 6U3KO OT Hac U Tak
CUNBbHO MOT/IOWAEKOT CBET 3Be3/], YTO HepeaAKo 3Be3Abl 33 HUMKU Boobwe
He BuaHbl. OgHa U3 TakUX TYMaHHOCTel, KoTopaAa HabntonaetcA B Buae
YepHOro naTHa B co3se3aun KkHoro Kpecra, aaxe nonyuwna Ha3saHwe
«YronoHbit Mewok». TeMHble TYMaHHOCTW B OCHOBHOM COCTOAT M3
KOCMUWYECKOMW Mbinn. : ]
lnaHerapHbie TYMaHHOCTH CBOe Ha3BaHue nonyuunu 6narogapa Tomy,
YTO HeKOTOpble M3 Hux nNpu HabnogeHwn B Hebonblwme Teneckonbl
HaNOMWHalOT Aucku nnaHet (puc. 53). MnaHeTapHble TyMaHHOCTH
COCTOAT U3 pa3pemeHHoro rasa. Maccol ux pocturator 0,1 maccobl
ConHua. CnekTpbl NNaHeTapHbIX TYMaHHOCTEW MOKa3biBaloT, YTO 3Tu
TYMaHHOCTM PaCWMWPAIOTCA CO CHKOPOCTHLIO B HECKONbKO [ECATKOB
_KWIOMETPOB B CeKyHAy. [naBHble NMHUM B CNeKTpe nNpuHaanexar
Boaopoay, renviio U ABaabl MOHU30BAHHOMY Kucnopoay. Mocneanuii
[0Nroe BPeMsA CYMTANCA TAUHCTBEHHbIM BeuwlecTBOM («Hebynuem»), Tak

Puc. 52. TemHas TymanHocTb «KoHckaa [onosa» (cossesave OpuoHa)
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KaK ero He MOV - OTOXAECTBUTL - C KaKUM-HWUOYAb U3BECTHBIM Ha 3emne
XUMUHECKUM 3NEMEHTOM.

B ueHTpe nnaHeTapHOW TYMaHHOCTU BCErAa HaXOAWTCA OYeHb FopAYan
3Be3na. TYMaHHOCTb CO BCeX CTOPOH OKpyxKaeT 3Be3ay, obpa3ya
npo3payHylo cPepu4eckylo 060nouKy. BepoaTHo, ra3, u3 KoTtoporo

. 53. MnaHerapHana TymaHHOCTL (co3Besane Jlnpbl)
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COCTOMT NNaHeTapHaA TYMaHHOCTb, 6bln Korpa-To BbibpoweH 3Be3a0W.
JT0T ra3 NOrnowaeT KOPOTKOBO/IHOBOE M3MydeHMe 3Be3Abl, a uany4aet
8 BuAUMOI obnactu cnekrpa. Takow npouecc (PnyopecueHumnn), a He
npocToe oTpaweHne ceeta, 06bACHAET usnydeHue TymanHocTv [2, 13].
13. 2. CNEKTPAJTbHAA K/IACCUOUKAUWA 3BE3[. CnekTpbl 38€34
CrpynnMpPoBaHbl B CeMb OCHOBHbLIX CIIeKTPasIbHbIX Kaaccod. OrHn
0603HaualoTCA 6YKBaMM NEaTUHCKOrO an@aBuTa, PAaCMONOMEHHBIMA B
cneaytouiem nopsaake: 0 — B — A — F — G— K — M. B 6onee
NeTanbHOW KNaCCU@PUKaUUWN KakAblii CNeKTpasibHbiA KNacc AeNUTCA Ha
10 noaxnaccos. Hanpumep: GO, G1, ..., G9 (ConHue oTHocuTCA K
G2).

MocnenoBaTenbHOCTL CNEKTPasibHbIX KNAacCOB OTPa)KaeT rnpemae BCero
pa3snuune TemnepaTtyp (M, cnegoBaTenbHo, userta) 3se3n. Mpu cpaBHK-
TeNbHO HEBbICOKUX TemnepaTypax (KpacHble 3Be3abl) B aTMoC@epax
3B€37F MOFyT CyulecTBOBaTb HeWTpasibHble aToOMbl U fawe npocTeit-
wue MonekynapHble coeanHeHua. B atmoc@epax ropaduux (ronybbix u
6enbix 38e31) npeobnanatoT NOHU30BaHHbIE aTOMbI.

Knacc O. HenpepbiBHbIiA CNEKTP TakuX 3Be3q MepecedeH TEMHbIMU IMHUAMU
NOrNOWEHWA, XapaKTePHbIMU ANA WOHW3OBAHHOFO FeNuA, a3oTa, Kucnopoaa.
B aTMocqepax 3TUX 3Be34 MMEIOTCA U ApYyrue XMMWYecKue 3M1eMEHTbl, HO
6naronapa BbLICOKOM TeMnepaType aTOMbl MHOMMX XUMUYECKUX 3/1eMEHTOB
OKa3biBAlOTCA MHOTOKPAaTHO MOHW30BaHHbIMU. CneKTpanbHble /IMHUM MHO-
FOKPaTHO MOHM30BaHHbIX aTOMOB HAaXOAATCA B AANEKOW YNbLTPAPUONETOBOW
o6nacTv cnekTpa, KOTOPan, Kak Bbl 3HaeTe, NOrIOWAeTCA 3eMHO aTMOCPEPOi.
Knacc B. DT 3Be3abl Y4acTO HA3bIBAIOT «reNeBbIMU», TaK Kak B WX CreKkTpax
MHOFO /INHWIA MOT/IOWEHUA HeNTPaNbHOro renwa. -
Knacc A. Hambonee WHTEHCUBHbI JIMHWM ‘NOFNOWEHUA BOAOPOAA.

Knacc F. NNuunmn Bopopoaa cnabetot, HO 33TO NOABNAIOTCA IMHAW MOTMOWEHWA,
CBOMCTBEHHLIE MOHW3OB3HHLIM METAaNNaM, HanPUMep Kanbuuio.

Knacc G. B cnektpe 3Tvx 3Be3a (K HAM 61130K 1 cnekTp ConHua) MHOro NUHUMA
NOrNOWEHWA, NPUHAANEMAWNX WOHWU3OBAHHLIM W  HEWTPanbHbLIM  aToMam
meTannoB. J/luHun Boaopoaa, KOTopbil nNpeobnagaeT B aTMocepax 3Be3fq,
ocnabneHbl. 3To O6GbACHAETCA Tem, YTO NPW TemnepaType, CBONCTBEHHOMN
38e34am kKnacca G, nornouleHne cBeTa BOAOPOAOM CTAHOBUTCA MeHee
CYwecTBeHHbIM, YeM B aTMocpepax 6onee ropaunx 3sesq.

Knacc K. Kpome nvHuiA NOrnoweHna MeTasioB B CNEKTPax 3TUX 3Be34 BUAHb!
nonocbl, NPUHaANeKawmne MONEKYNAPHBIM COeANHEHUAM.

Knacc M. B cnektpax 3Tux (un 6onee xonoaHbiX 3Be€34) BbIAGNAKOTCA
MONeKyNApPHbie NONOCHI nornoweHnA (0CO6eHHO OKUCU TUTaHa).

14. 1. CBA3b MEXOY OCHOBHbIMW OUBUYECKUMN  XA-
PAKTEPUCTUKAMW 3BE3A. [Avarpamma «CMekTp — CBETVMOCTb».
B Hauane HbiHEWHero BeKa rOMNaHACKUA acTPoHOM [epuwnpyHr u
amepuKaHcKuii actpoHom Peccen He3aBUCMMO Apyr OT Apyra
06HapYUNN, YTO CYWwecTBYET CBA3b MeMAy Crexkrpamu 3Be3g W ux
CBETUMOCTAMM. ITa CBA3b rpeAcTaBneHa rpagukom (puc. 54), no
FOPU3OHTANIbHOW OCM KOTOPOrO OT/IOMEHbI CMeKTpanbHble Knaccol (unm
COOTBETCTBYIOWMNE MM UBET W TemnepaTypa) 3Be3a, a Mo BepTw-
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KanbHOW — CBETMMOCTV (MM COOTBETCTBYHOUWIME UM abCoNtOTHbIE
BENVYWHbLI 3Be34).

Ka)tgoit Touke pAuWarpamMmbl, NONYYMBWEN Ha3BaHUe «CMeKTp —
CBETUMOCTb», COOTBETCTBYET OfpefesieHHanA 3Be34a C W3BECTHbIM
CREeKTPanbHbIM KIacCOM W CBETUMOCTBIO. Ecnu 6bl 3T Qu3ndeckue
XapaKTepUCTMKY 38e34 6bUIM HE33BUCUMbIMK, TO B PAaCMONOMEHUN TOUEK
Ha anarpamme He 6b110 6bl Kakux-nnbo 3aKkoHOMepHocTed. OaHaKo Mbl
BMAMM, 4TO TOYKM Ha AuarpamMme rpynnUPYIOTCA B  npedenax
Heckonbkux obnactelt, HasBaHHbIX r1ocs1egoBaTebHocTAMY. Hanbonee
3aMeTHa //18BHaA 110C/Ie4OBaTe/IbHOCTL, NPOCTUPAEIOWAACA OT FOPAYMX
CBEPXMMraHTOB A0 XONOAHBbIX ~ KPaCHbIX KapnukoB. B Hee Bxoaut
6onbwuHCcTBO 3Be3a, BKMo4aAa ConHue. PaccmarpvBas rnasHyto
nocnenoBaTeNbHOCTb, MOXHO 3aMeTUTb, YTO YeM FopAYee OTHOCAWMNECH
K Hell 3Be3bl, TeM 60/buly0 CBETUMOCTb OHU MMetoT. O60cobneHHo oT
rN1aBHOI NOCNEeA0BaTENIbHOCTU B Pa3HbIX YaCTAX AWarpaMMbl «CREKTP —
CBETUMOCTb)» CrPYNMNMUPOBaHbl CBEPXIUraHTbl U 6enble Kapnvki.

64°. Cywecrtsyror M 3Be3qbl CrIEKTPa/ILHOro Knacca A ¢
a6co/MOoTHON 3Be34HOV Be/IMYNHOM, pPaBHoK 4™?
65°. Moser nim cBETUMOCTL 3B634bl CEKTPa/NIbHOIro Ksacca B
npesbiwaTey ceetumoctb ConHya B8 10 000 pas?
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_ «CNEKTp — CBETUMOCTb» CnekTpanbHbIN Kiacc
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66°. CywecTsyroT /m 3Be34bl, CBETUMOCTb KOTOpbIx B 100 pa3
MeHbwe ceerumocTy ConHya, a Temnepatypa okosno 3-10°K?

CooTHoweHMe «macca — CBETUMOCTb». Macca —  BamHeWwan
PU3NYECKan XapaKTepucTviKa 38e3abl. CyuwlecTByeT CBA3b MEXAY Maccoi
3Be3abl U ee cBeTMMOCTLIO. HarnagHoe npeactasneHvwe o6 3tom Aaer
nanarpamma (puc. 55), no ogHoOI ocK KOTOPOIA OTNOHEHbI Macchl 3Be34,
a no papyroih — wux ceetumocTn (unn  abconioTHble 3Be3gHble
BenuumnHbl). W3 anarpammbl BUAHO, 4TO Yem Honbuwe macca 3Be3Abl, TemM
605bule ee CBETUMOCTb. CBETUMOCTb NMPMMEPHO NPOnopunoHanbHa 4-i
cTeneHW Maccbl 3Be3Abl:

L~m>°, (24)
[na nocTpoeHusa anarpammbl «macca — CBETUMOCTb» UCMONb30BaNNCh
obbiMHbIe 3Be3abi (T. €. 3Be3abl, NPUHaanexawme K rnaBHoW nocnego-
BaTeNbHOCTH).

67° . 3Be34bl KAKNX CIEKTPAE/IbHBIX K1aCCOB Hanbosiee mMaccnBHbI?

15. 1. 3BE3HBLIE CKOMIEHWA. N3yyeHne mupa 3Be3d NOKasbiBaeT,
YTO O4YeHb 4acTo 3Be3dbl BXOAAT B COCTaB CUCTeM Pa3/IMYHOM
cnoxHocT. MpocTeiiume U, Kak Bbli y)Ke 3HaeTe, OMEHb PACNPOCTPa-
HeHHble CUCTEMbI 3Be3l — 3TO 4BOJHbie 3Be3abl. Bonee cnoxHble
CUCTeMbl — KOATHbIe 3Be3dbl — HacuWTbIBatoT wHoraa no 10 3Be3a,
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Puc. 55. lnarpamma «macca — CBETUMOCTb»



[NononnuutenbHblid MaTepuan 4 117

CBA3aHHbLIX Mexay cobol cunamm TAroteHuA. Kak gomuHo 6biTh
KPacuMBo Heb60 Ha nnaHeTe, ABWKYWEWCA BOKPYr OOHOW w3 3Be3f
cuctembl! MHOXeCTBO 3Be3 BXOAUT B COCTaB 3BE3fAHbIX CUCTEM,
KOTOPble Ha3biBAKOTCA 3BE34HbIMU CHOM/IEHUAMM.

B co3ze3aum Tenbua HEBOOPYKEHHBIM FNa30M XOPOWO BUAHA KPacuBan
rpynna 38e3a. 370 38e34Hoe ckonnenune Mneanbi(M3BecTHoe TakkKe noa
Ha3BaHuem «Ctoxapbin). Bneck camoii Apkoi 3Be3abl B [neapax
(AnbumoHbl) coctasnaet2,9™. B 3aBMCMMOCTM OT OCTPOTHbI 3peHWA rnas
pasnuyaet B MNneApnax 5—8 3se3n, B 6uHoknb ux BuaHo 30—40, B
KpynHble TenecKonbl BCe Mone 3peHuA ycbinaHo 3se3gamu (puc. 56).
MneAgbl — npumep pPaCCEeAHHOro 3Be3AHOr0 CKOMMEHUA.

Bcero 1M3BeCTHO HECKONMBbKO COTEH PACCEAHHBIX 3Be3fAHbIX CKOMMEeHWN.
B Hanbonee KpynHbIXx U3 HUX — TbicAYM 3Be3a. [loa BAMAHMEM
MPUTAXEHNA UEHTPanbHbiX obnacTteit [anakTUKM M HaxoaAAWMXCA
nobnmsoctTv 3Be3aHbIX 06MaKOB PAcCCeAHHble 3Be3fHble CKOrMNeHua
MnoCTeneHHO PacnapatoTCcA. 3Be3dbl, BXOAAUWWE B COCTaB  TaKUX
CKOTIeHWiA, 3HauuTenbHo monowe ConHua.

OT pacCefHHbIX 3BE3AHbIX CKOM/IEHWIA PE3KO OTNNYAEIOTCA WAEPOoBbLIe
ckonnenua (puc. 57). B HacTonAwee Bpema n3sectHo okono 100 wapo-
BbIX CKOMMeHwit. B HUX HacUMTLIBAOTCA COTHW THICAY, @ UHOrAa W Ao
MWNMIMOHA 3Be3q.

Korpa Mbi paccmaTpuBaem @OTOrpaguio WapoBOro CKOMMEHWA, TO
CO303eTCA BnevaTneHne, 4TO 3Be3abl B6AM3M ero UeHTPa CNNBalOTCA
Apyr ¢ apyrom. Ha camom gene cnueatoTcA Nnuwb UX M3o6pareHns Ha
@OTOrpapu4eckon nnactuHke. [lake B UEHTPe WAapOBbLIX CKOMAeHui
PacCTOAHVA MeXAYy 3Be3AaMN OYeHb BE/TMKY MO CPaBHEHUIO C pa3mepa-
mMu 38e3a. Ho Bce-Taku cpefiHue PacCTOAHWA MeMay 3Be3aamu BHYTPW
WapoBbIX CKOMNEHWU MeHbWwe, YemM PaCCTOAHUA Meway 3Be34ammu
B okpectHoctAx ConHua. HabnropgaTenb, OKa3aBwWWIACA BHYTPW
CKOMNEeHuA, HaBepHoe, ysuaen 6ol HE60 CO MHOMECTBOM OYEHb APKUX
3e34. B wapoBbiX CKONNEHUAX NOYTW HET APKWX 3Be3d NaBHOW
nocnenoBaTenbHOCTH (6eno-ronybbix ruraHToB u ceepxruraHTos). Ectb
TaM MHOTO KPacCHbIX W MeNTbiX rMraHTOB W CBEAXTMIaHTOB.

WapoBble CKOMMIEHMA OTHOCATCA K O4YeHb YCTOMYMBLIM 3BE34HbIM
CUCTEMaM; OHU MOTYT COXPaHATLCA, He PAcHadancb, MUNNWapAabl NeT.
3HauuT, B UX COCTaB BXOAAT OYeHb CTapbie 3Be3abl [5, 19] .

16. 1. TMNOTE3A «FOPAYEN BCENEHHOW». CornacHo 3toit runotese,
B [aneKoMm npowsom BewecTBO MeTtaranaktukm 6bin0 YpesBbiYaiHO
ANOTHBIM M ropAYMm. PacueTbl, BbINONHEHHbIE aCTPOPU3VNKaMKu
(8 Coetckom Coto3e akagemuxkom fA. B. 3enbgosuuem u ero cotpya-
HUKaMK), CBUOETENbCTBYIOT O TOM, YTO BCKOpe MOcCne Havyana
pacwmpeHua MeTaranaktuka (3a40nro A0 BO3HUKHOBEHWA ranaKTUK U
ase3nl) npeacraBnana coboit «nabopaTopuio BLICOKMX 3HePruil u
TemnepaTyp», B KOTOPO# Haxoaunmcb pasHoobpasHbie 3n1aMeHTapHble
yacTMubl. Mo Mepe pacwWMPEHNA U CHUKEHWUA TemMrepaTypbl NPONCXOAN-
Na aHHUMMNAUMA MHOIMX YacTWu U aHTU4acTuu. YyeHble HabniogaroT
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Puc. 56. QOTOI'panMM pacCeAHHOro 3Be3AQHOro0 CKoneHnAa

MNnesgwl (co3sesaue Tenbua)
CpasHute nx
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Puc. 57. Waposoe 38e3gHoe cronneHue,(cossesame epkyneca)
O6patute BHUMaHHE HE €ro MPaBUSILHYIO QOPMY U [10CTeNeHHoe yMeHbWeH ne
YhC/1a 38634 OT YeHTpa K BHewHesd 060/10yke
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CEerofHA KBaHTbl W3/ydeHUWA U CTabunbHble 4acTuubl (NPOTOHBLI M
HEATPOHBI), U3 KOTOPbLIX COCTOAT HebecHbie Tena.

CywecTBYIOT NI 3KCMEepUMEHTaslbHble MOATBEPMAEHWA rMNOTE3bl
«ropryel BceneHHolin? BepoATHO, ceildac Mbl OTBETUM Ha 3TOT BOMPOC
nonomuTenbHo, Tak Kak B 1965 r. 6bln0 caenaHo OTKPbITUE, KOTOpPOE
MOMHO CHUTaTb Takum noarsepkaeHuem. OKa3biBaeTcA, KocMUYecKoe
NPOCTPaHCTBO 3aMJONHEHO 3/1IeKTPOMArHMTHLIMA BOMTHEMK, ABNAIOWM-
MUCA NOCNaHUamMn TOi apeBHeweil 3noxu pa3BuTUA MeTtaranakTukm,
Koraa He 6bINO ewle HWKaKMX 3Be3[, ranaKTWK, TyYMaHHoOCTeid. 3To
3NEeKTPOMarHMTHOe W3/lyMeHue Ha3biB3EeTCA MEePBUYHLIM WU PE/TUKTO-
BbiM un3nyyeHnem. PacwmpnAeTcA He TOMbKO CUCTEMa ranakTuK, HO W
PENUKTOBOE WU3/yyeHWe, KOTOpoe NPOHU3bLIBAeT BCe NPOCTPAHCTBO, BCe
ranakmku. PenukToBoe u3nydyeHue Brnepsble 6bi10 CAYYaiHO OTKEBITO
nPeV uccneaoBaHMAX pagvonomex Ha BonHe 7,3 cm.

OueHb MHTEPECHO U BaXHO, YTO, XOTA 3TO OTKPbITUe 6biNno cnydaitHbIM,
Cyw|eCTBOBaHNe PENUKTOBOTO W3/Iy4eHNA TeoPeTUHECKN NpeAcKasanu
acTpopu3nku. MpeackasaHne CywecTBOBaHWA PE/IMKTOBOrO M3NydeHWA
n ob6Hapy¥eHue ero B KOCMMWYECKOM MPOCTPAHCTBE —  HOBbIA
ybeautenbHbIA NpuMep NO3HABaEMOCTM MUPA U ero 3aKOHOMEPHOCTEN.
[ancHeiiwee w3yyeHVe OBWKEHNMA W MPUPOAbI  BHEraNaKTUYECKNX
06beKTOB NO3BONMT MONYYUTbL HOBble AaHHble O BceneHHOW.
MNpeacTtaBneHne O HEMOABWMKHLIX, HEU3MEHAIOWMXCA 3Be34aX CMEeHU-
nocb NpeacraBneHnem o 6ypHbIX 3BOMOUMOHHBIX NPoUeccax, NPOUCXo-
OAWMX Ha CTPEMUTENbHO MYAWWUXCA 3Be34aX W AQPaX ranakTuk,
YO3NAIOWUXCA APYr OT Apyra C YyAOBWWHLIMW CKOPOCTAMM.
Wccneposanue BceneHHOW NPOYHO OCHOBLIBAETCA HA OTKPbITHIX B
3eMHbIX YCNOBMAX 3aKOHAX MU3NKN. DTU 3aKOHbI NO3BONWAN O6BLACHWUTL
noaasnaowee 60/1bWNHCTBO M3BECTHLIX B HacTosAulee BPEMA KOCMUYe-
CKMX ABneHuit. B npouecce no3HaHuAa BceneHHoi  acTPOPU3UKa
060raTUT PU3NKY OTKPLITUEM HOBbIX TUMOB KOCMUYECKMX 06beKToB (Co
CBOWCTBEHHbIMA WM COCTOAHWAMW BewecTBa), HOBbIX WCTOMHUKOB
3HePrnu, a MoOXeT bbiTb, ¥ HOBBIX PYHAAMEHTa/IbHbIX 3aKOHOB NPUPOAbI
13, 91.

17..1. NPONCXOMAEHUE WU PA3BUTUE HEBECHbLIX TEN. Cothun
THICAY NeT Ha3aa He6o 3emMnu yKpawanu QUrypbl APYrux Co3Be3aui,
Munnnapabl net Hasaa Boobwe ewe He 6bino 3emnun, JlyHbl, nnaHer,
ConHua, MHOrMX 3Be34 M ranakTuk. Ho Be4HO cyulecTBoBana martepusn,
W3-KOTOPOI BNOCNEACTBUMN 06pa30BaNNCh ra/lakTUKK, 3Be3/bl, NNaHeTbi.
Koraa v Kak MMEHHO 3TO MPOW3OWO, HAayKa CTPEMWUTCA BbIACHWUTD,
m3yyaa HebecHble Tena u ux cucrembl. Pa3gen acTtpoHomMuu,
3aHUMalOWUNicA Npobnemamn NPOUCXOMAEHUA U Pa3BUTUA HebeCHbIX
Ten, Ha3blBaeTCA KOCMOIrOHMNEH.

Ba)kHyt0 pO/ib B KOCMOTOHUW, Kak M Boobule B ecTecTBO3HaHUWU, urpa-
IOT KOCMOFOHWYECKME rMNoTe3bl, KOTOPbIE BbIABUratOTCA WU NPOBepPA-
1OTCA Ha OCHOBE aCTPOHOMUYECKUX HabntoaeHuil. B KOCMOroHnM4eckux
TMMoTe3ax B 3HAUMTENbHOW Mepe HaXOAuT CBOe OTpameHue Obwwik
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YpOBeHb ecTecTBo3HaHuA. [anbHeliwee pa3BuTUE HayKu, 06A3aTenbHO
BKNIOYaowee B ceba acTpoHOMUuYeckue HabniogeHun, noaTeeppaeT
WnKu onposepraeT 3TW runotesbl. [71040TBOPHbIE MMNOTE3bl HE TOMBKO
MOryT OOGbBACHUTL Ye M3BeCTHble W3 HabnoaeHwWidt @akTbl, HO ©
npeAcKasaTb HOBble OTKELITUA.

- B rocmoronum He obcyaanca Bonpoc o npoucxowaeHnn BceneHHoil.
Cama nocraHOBKa 3TOro BONPOCa NWWweHa cmbicna. BceneHHan BeuHa,
OHa He UMena Havana u He 6yaeT UMeTb KOHUa. Bo3HuKwue B ApeBHO-

- CTW nereHabl 0 COTBOPEHUM Mupa 60rom HUYEro He O6BLACHAIOT, a NUWDb
3aMEHAIOT OAHO HENOHATHOE ApPYyruM, ewe 6onee HeNOHATHLIM. BepuTb
3TUM nereHaam, He BbIAEPKUBAIOWMM HWUKAKON HaydHOW KPUTWUKWK,
MOFYT Ceifyac TOMbKO Te NIOAN, KOTOPbIe COBEPWEHHO He 3HaKOMBbI C
OOCTVKEHUAMUN COBPEMEHHOW HayKW.

[aHHble KOCMOroHUW MNOATBEPKASIOT, YTO «...YMEHUIO PEenuruu,
Hanpumep, O NPOWIOM 3eM/IM U O COTBOPEHUN MUPa He COOTBETCTBYeT
HUKaKOW OGBLEKTUBHOW PeanbHOCTU. YYeHUI0 HayKuM O TOM, YTO 3eMNA
CYwecTBOBana 40 BCAKOW COUManbHOCTM, 40 4YeNnoBeyecTsa, 40
OPraHM4eCcKOW MaTepuKn, CyuwlecTBOBana B TeueHWe O0r1pehe/18HHOro
BPEMEHW, B OfPE4E/IeHHOM TO OTHOWEHWIO K [APYrMM r1aHeTam
NPOCTPAHCTBE, — 3TOMY YYEHUIO (XOTA OHO TaK Me OTHOCUTENbHO Ha
Ka)K[0W CTYNeHN Pa3BWTUA HAYKN, KaK OTHOCUTENIbHE U KaaaA CTaauA
Pa3BUTUA PENUrMK) COOTBETCTBYET OGBEKTUBHAA PEanbHOCTbY . Takum
06pa3om, AaHHble KOCMOrOHMM cneayeT PAacCMaTPUBaTb Kak ecTe--

' CTBEHHOHay4HOe MaTepuannCTU4ecKoe peuwlieHMe OCHOBHOrO BOMPOCa
@UNocopuu.

68°. B yem 3aK/1OY8ETCA OCHOBHOW BOMPOC Q@UIOCOPUNA W
noyemy flaHHble KOCMOIOHUN NMOATBEPHABIOT P8BN/ILHOCTL ero
MaTepUaINCTNIECKOro PeWweHNs?

BonbWWHCTBO aCTPOHOMOB CHMTAIOT, 4YTO 3Be3dbl (M Aake uenbie
ranaktvku) obpa3ylotca B pesynbraTe CryweHua (KoHaeHcauvu)
obnakoB rasa. lMpeacrasum cebe, 4TO Xx0NOAHOe ra3oBO-MbiNeBoe
06naKo NO KaKUM-TO NPUYMHBM CTano. cxUMaTbea. locTeneHHo noa
nelcTBMEeM CUn TATOTEHUA 061aKo NPUHUMAET WapoobpasHylo @opMy.
fMlpn cxam GyayT BO3pacTaTh MMIOTHOCTL W TemnepaTtypa obnaka.
Bo3nukHer 6Gyaywan 3Bespa («npoTo3se3nar).  Temnepatypa ee
. NOBEPXHOCTM NOKa ewe Mana, HO NPOTO3Be3da YMe W3Nyyaet
- HeboNbWwoe KONWYEeCTBO 3HEPrUK, M MO3TOMY POMASIOUIMECA 3Be3fbl
MOMHO HafeATbCA O6HapPYMWUTL cpeaW AOBOMbHO MHOFOYUCNEHHBIX
WCTONHMKOB WH@PAKPECHOrO W3Ny4eHWA.

TepmoAQepHbIE PeaKuMM HaYMHBIOTCA, KOrAa B MPouecce CKaTvA
npoTo3se3abl TemnepaTypa B ee Heapax AOCTUrHeT npumepHo 107 K.
C 3TOro BpemeHv CTaAuA CHATWA 3Be3Abl NPEeKPaWlaeTCA, TaK Kak Tenepb

fletinr B. Y. NMonu. cobp. cod., T. 18, c. 194—195,

91269
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CUNa BHYTPEHHEro [fOaB/IGHWMA ra3a CMOMET YPaBHOBECUTb CUNY
NPEUTAMEHNA BHEWHMX uacTeil 3Be3gbl. CraguAa catua 3Be3a, macca: -
KOTOPbIX 3HauuTenbHo 6onbuie macchl ConHua, NPOAO/HKAETCA BCero -
MWL COTHM THICAY N1eT, @ 3Be3Abl, MaCCbl KOTOPbLIX MeHbLE CONHEYHOM,
CMMAIOTCA COTHU MWITMOHOB neT. Yem 6onbwe macca 3se3abl, Tem
npu 6onbweit TemnepaType AocTuraeTcA pasHosecue. Moaromy y mac-
CMBHbIX 3B€3[ Camble 60nbwine CBETUMOCTM (COOTHOWEeHWe «macca —
CBETUMOCTb?).

Craauio CHaTUA CMeHAeT CTauuoHapHaAa CTaAWA, COMPOBOMAAMOWAACA
nocTeneHHbIM «BbiropaHWeM» Bogopoaa. B crauumoHapHol cTagum
3Be3ga npoBoanT 60/1bWYI0 YacTb CBOEN Mu3Hn. VIMeHHO B 3ToW cTagun
3BONIOUAN HAXOAATCA 3Be3Adbl, KOTOPble Ha auarpaMmme «CrnexkTp —
CBETMMOCTbL» PAcnoNaraloTCA Ha MaBHOW NOCneaoBaTeNlbHOCTU. Takux
3Be3[, Kak Mbl 3Haem, HabntopgaetcA 6onbwe Bcero. Bpems npeboisaHuA
Ha [NaBHOW NOCNEAOBAaTeNbHOCTW 3a8BUCUT OT Macchi  3Be3asl.
MaccuBHble 3Be3abl, wanyualowmne 60nbWOe KONMYECTBO 3HEPrum,

3BONHOUNOHUPYIOT BLICTPO U HAXOAATCA B CTAUMOHAPHOW CTaanK TONbLKO
HECKO/IbKO MW/UIMOHOB NeT, a 38e3ab!, noaobHblie ConHuy, — He meHee
10 ner.

Koraa Becb Bogopoa B ueHTpanbHOW obnactu 3se3dbl NpeBpaTUTCA B
renviA, BHyTpW 3Be3abl 06pa3yeTcA renuesoe Aapo. Ternepb BOAOPOA
6ynet npeBpawaTbCA B re/iMii He B UeHTpe 3Be3abl, a B CNoe, Npunerato-
wem K aapy. Moka BHYTpPW renneBoro Anpa HeT WCTOMHUKOB 3HepPruu,

OHO 6yner nOCTENEeHHO CXMMMATbCA M NPU 3TOM ewe Gonbwe
pa3orpeBaTbCA. Koraa TemnepaTtypa BHYTPUW 3Be3abl npeBblcwr 15-10°K,

renuii HayHeT npespawiaTbcA B ymepoa - (33He —>BC) Kak no-
Ka3blBalOT pacyeTbl,. CBETUMOCTb W pa3mepbl 3Be3abl 6yayr BoO3-
pacTatb. B pe3synbtate obbmMHaA 3Be34a NOCTENeHHO NPEBPaTUTCA B
KPACHbI TMraHT WNW CBePXrvraHT. Takue 3Be3dbl, KaK Mbl 3HaeMm,
3aHMMBIOT 0cob0e NoMoXKeHne Ha AnarpamMmme «CNeKTpP — CBETUMOCTbY.
3aKNo4UTENbHDBIN 3Tan XW3HW 3Be3Abl, Kak U BCA ee 3BONIIOUNA, pewato-
wum o6pa3om 3aBUCHT OT Macchl 38e3abl. O60104KK 3Be3A, NOAOGHLIX
Hawiemy ConHuy (Ho ¢ maccamu, He 6onbwummn 1,2 maccel ConHua),

NOCTeneHHO PaCWHPAIOTCA U B KOHUE KOHUOB COBCEM MOKUAAIoT Anpo
3Be3abl. Ha mecTe KpacHOro ruraHTa OCTaeTCA OuveHb ManeHbKuid u
ropayuii 6envii Kapnuk. B mupe 3Be3n 6enbix KapAMKOB MHOro. 3To
03Ha4aeT, 4To, NO-BMAUMOMY, MHOTMe 3Be3abl NpeBPawaloTcA B benbix
Kap/INKOB, KOTOPbIE 3aTeM MOCTENEeHHO OCTLIBAKOT, CTAHOBACH «IO-
TyXWuMu 3Be3aamun, .

WHaa cynbba y maccuBHbIX 3Be3a. Ecnu macca 3se3abi He 6onee yem
BABOe npeBblwaeT maccy ConHua, TO TaKue 3Be3dbl Ha NOCneAHWX
3Tanax CBOeW 3BO/IOUMMN TEPAIOT YCTONINBOCTb, B HACTHOCTM OHU MOTYT
B30PBaTbCA. KaK CBEPXHOBbIE, @ 3aTeM KaTaCTPOPUUECKU CHATbCA A0
Pa3MepoB WAapPOB AWAMETPOM B HECKO/IbKO KWIOMETPOB U MMeKWwMnx
VCKNIOYUTENbHO 60Nbwylo MAOTHOCTb («HEATPOHHbIE 3Be3abin).

Ecnu »ke macca 3Be3abl 60nee yem BaBOe npesblwaeT maccy ConHua, To
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OHa, NOTePAB PaBHOBECME U Ha4yaB CHWUMATLCA, BOOOUE He MOMeT -
AOCTATHYTb YCTOMYMBOrO COCTOAHUA. B npouecce HeOrpaHUYeHHOTO
CHaTWA OHa, NO-BMOMUMOMY, MOMET NPEBPaTUTLCA B YAWBMTENbHbIU
06beKT — «3aCTLIBWYIO 3Be3My», WM «HepHYO Abipy». ITO CTpaHHOe
Ha3BaHWe CBA3aHO C TEM, YTO MOryyee Mnose TArOTeHUA He BbiMycKaeT 3a
ee npeaenbi HUKAKOro uanyuyeHua. Mo3aTomy «depHyto Abipy» Boobule
HeNnb3A «yBMAETb» HN B KAKOM AWUana3oHe 3/1eKTPOMarHUTHbIx BonH. Ho
«4yepHaA Oblpa» MOMXET OKa3biBaTb rPaBUTAaUMOHHOE BO3AEWCTBME Ha
OoKpymatowme Tena. B yactHocTM, ecTb Hapemaa O6HapPYHUTb «4epPHbIe
Abipbi» B COCTaBe ABOHbIX 3B€3/1, €C/IN OAHA U3 38634 Napbl — 06biMHaA
3Be34a, 8 APYraA «JepHan gbipan».

Axanemuk B. A. AMbapuymAH W ero COTPYAHWKU YXKe MHOro net
OTCTanBaloT FUMoTesy, COrnacHo KoTopol 3Be3abl ob6pa3yloTcA He w3
Pa3pEeeHHOro, a U3 CBePXNIOTHOro BewecTtsa. W3 Takoro BewecTsa, no
mHeHno B. A. AmMbapuymaHa, AOMKHbI BbiNn COCTOATL «A03BE3aHble
Tena». B3pbiBaacb, OHM nopoawnu 3Be3abl. [anbHeilwee pa3BuTue
HaYKV MOKaXeT, KaKue M3 CeroAHAWHNX NPeACTaB/eHNA O NPOUCXoMae-
HWW 3Be34 OKaMyTCA NpaBunbHbiMU. HO yKe Tenepb HET COMHEHUA B
TOM, YTO 3Be3/ibl, MOAYMHAACH 3aKOHAM NPEWUPOAbI, POMAAIOTCA, HUBYT U
YMUPAIOT, @ He NpeacTaBnAloT coboit oaHamabl «co3naHHble 6orom» n
BE4YHO Heu3MeHHble 06beKTbl BceneHHOM.

B 3Be3anHOW KOCMOTrOHWKM, 3aHUWMmatoweiica npobnemamu npoucxomae-
HWA 3B€34, ewe MHOro HepeweHHbIX BonpocoB. OT Nx peweHnA 3aBUCAT
W ycnexu nnaHeTHON KOCMOroHuu, noTomy 4To obpasoBaHue 3Be3g W
nNaHeT CcKOpee BCEro NPOUCXOAUT B €AUHOM Fpouecce pPa3BUTUA
maTepuy B raslaKTUKax.

Mpobnema npoucxomaeHWA 3eMnM U NNaHeT oOYeHb cnoxHa. Ee
pewieHne 3aBUCUT OT PA3BUTUA HE TONIbKO aCTPOHOMMWM, HO U MHOTMX
APYrMX ecTecTBeHHbiX HayK. [loka MOMHO MccnefoBaTb TOJbKO
@IVHCTBEHHYIO NNIaHeTHYIO CUCTEMY, OKpyxatoulyto Hawe ConHue. Kak
BbIrNAAAT 60s1ee Monoable 1 cTapble CUCTEMbI, CYWeCTBYIOWMe BOKPYr
Apyrnx 3Be3f, HeusBecTHo. Ho yueHble ybewageHbl B TOM, 4TO
npaBwibHoe O6bACHEHMEe NPOUCXOKAEHWA MaHeTHbIX cuctem Gyaer
HaligeHO. 3HaTb NPOUCXOMKAEHME Hawel MNaHeTbl OYeHb Ba)kHO ANA
fanbHewero pa3BUTUA reOPU3NKU, FEOXUMNN, reonorun N APYrux HayK
o 3emne. Mpobnemamu nnNaHeTHON KOCMOrOHWM B HacTosAwee BPems
33HMMAIOTCA Y4YeHble Pa3Hbix CTpaH. B Havane 40-x ronoB ¢ KOCMOFOHM-
YeCKOI rMMNOTe30M BbLICTYNWA U3BECTHbI COBETCKUIA Y4eHbI akaaeMuk
0. 0. Wmugr (1891 —1956). YueHuku Wmuara npogomkatot paspa-
6aTbiBaTb BONPOCHI NPOUCXOMAEGHUA MNaHeT.

KaxoBbl e Haunbonee BaHble BbIBOAbI TM1AHETHOW KOCMOrOHMM,
nonyyeHHble K HacToAulemy Bpemenu? CornacHo 3TuM BbiBOgaM,
NNaHeTbl BO3HUKNM B pe3y/ibTaTe 06beanHeHUs TBePAbIX Ten M 4acTuu,
obpa3zoBaBwMXCA BO Bpawaloulemca BOKpyr ConHua rasoBo-nbl/ieBom
obnake. IMepBoHayanbHO BCe NnaHetbl 6biM  xonoaHbIMKM  (KMx
Temnepatypa He npesbiwana 1000 K) n Hukoraa He Haxoawnuch B

9*
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pacKaneHHo-XnaKkom coctoaHuu. MoHapgobunocb onpepeneHHoe Bpe-
mA, YTo6bI 13 Hebonbwmx «3apoabiwiei» B pe3ynbTarte rpaBUTaUMOHHOrO
B3aUMOAENCTBUA BbIPOCAU nnaHeTbl. Hanpumep, poct 3emnu Ao co-
BPEMEHHbIX Pa3mepoB npogomkanca npumepHo 100 mnH. ner. Bos-
nelicTBMe COMHEYHOrO U3NTyYeHWA Ha ra3 U nbiib OKpyKaBwero ConHue
obnaka nPUBENo K TOMY, 4TO MNBHETLI-FUraHTHl cmornu o6paso-
BaTbcA Nuwb Baanu ot ConHua. 3Tn nnaHetbl Bobpanu B cebs He
TONbLKO TYronnaBKue HesleTyune BewecTBa, HO U «bAbiy (BOAa, MeTaH,
ammumak). MnaHeTbl 3eMHOM TPYNMNbl MOFNKM KOHAGHCNMPOBATLCA TONbKO
W3 TYrOMNNaBKuX HeNneTyuux BewecTs. TakMx BeWeECTB B ra3oBO-Nbi/IGBOM
obnake 6bin0 MeHbwe, Yem «ibgos». [loatomy B6nu3n ConHua
BO3HUKNW Hebonbwue rnaHeTbl. Tena, nagaroue Ha POPMNPOBaBWY-
}OCA NNaHeTy, nepenasany MMeKoWninca y Hux umnynbc. OT Toro, Kak
WMEHHO MPOUCXOAWIWM NafeHVWA METEOPWUTHLIX Ten Ha Gyayulyo
nNaHeTy, B KOHEYHOM CHeTe 3aBUCenu PacrofoMeHne OCY BpPauleHWA
NNaHeTbl U CaMo HanpaBneHne ee BpauwleHWA. KpynHble no pasmepam u
maccam Tefnia, Naf4as Ha OTHOCWUTENIbHO XONIOAHYHO NNaHeTy, Hanpumep
Ha 3emnio, pasorpesann ee. [lononHWTeNbHaA TennoTa, KOTOPas
npuBena K pacnnaBneHnio MaHTUM 3eMnn, BbiAeNANach W B pe3ynbrare
APYIMX PU3NYECKMX MPOUECcCOB, Hanpumep pacnafa PaanoaKTUBHbLIX
anemeHTOoB. Pa3orpes conposoxpancA ob6pa3osaHnem 060n04eK
3emnn, BYNKAHWYECKUMU ABNEHMAMMW, BO3HUKHOBEHWEM OKeaHOB W
nepBu4HOW aTtmoc@epbl. epBUyHbIE aTMOCPepPbl TaKUX NNAHET, Kak
3emna n BeHepa, mornu 6biTb BHauyane 6Gonee noxomumu Apyr Ha
Apyra, yem ceivac. B xoge 3BonouMn aTMOC@epPbl M1aHeT CUNbHO
n3mMeHuNnCb. Tak, Ha 3emne OKkeaH C €ro NNaHKTOHOM N PacTUTENbHO-
CTblO MOrNU NOrNoTUTL 60NbWYIO YacTb YrIBKUCNOro rasa u oboratTutb
aTMOCPEepY KUCNOPOAOM. YUeHbIM NPeACTOUT ewe OTBEeTUTb Ha MHOTVe
BOMPOCHI, CBA3aHHbIe C BO3HWKHOBEHWEM W 3Bontoumeir nnaHet [1, 3,
13].

17. 2. NOCNAHNA BHE3EMHbIM UMBWIU3BAUMAM[13]. B 1974 r.,
ucnonb3ya 300-meTpoBbiii paauoTeneckon B Apecubo (Myspto-Puko),
yueHble OTNPaBWIN PaAvoONoOC/aHMe B CTOPOHY WAapoBOro 3Be3aAHOro
CKOM/IeHWA, HaxopAwerocAa B co3Be3aun [lepkyneca. [lpu atom
WCNoNbL30Basiacb 4BOMYHAA cucTema cuucneHun. MocnaHne HaunHaeTcA
nepeuncnexunem ungp ot 1 go 10 B 310i cucteme. 3atem 6binu nepena-
Hbl aTOMHbIE YMCNa XMMUYECKMX 3NemeHTOB (Bogopopa, yrnepoaa,
a3oTa, Kucnopoaa M QOCPOpPa), cocTtaBnAlowve monekynst [AHK
(c m3obpameHnem «ABOMHOW CNUPanU»), CBEAGHWA O HbiHEWHEM
KonuyecTBe Nioael Ha 3eMHOM wape (6onee 4 mnpa.), cpeaHem pocte
npeacTaBvMTeNnA Yenosedyeckoro poaa, o mecre 3emnu B ConHeuHow
cucteme. AapecaT HaxOAWTCA OT Hac Ha PacCTOAHWM okono 7000 nk.

69®. Korga 3emnsHe rony+ar OTBET, 6C/M MPELCTABUTENN
BHE36MHOM YNBUNIN38UNKN AEACTBUATE/IbHO OKAMYTCA Ha r/1aHeTe
0QHON M3 3B634 ITOTO WA3POBOro CKOI/IGHWA Y HEMEA/I8HHO
OTH/INKHYTCA?
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NocnaHua B Buae Tabnuuek, cCoAepPKaWMX WHPOPMAUMIO O Hawen
3emnie U O Hac CamMux, YCTaHOBNEHbl Ha Heckonbkux AMC.
K aBTOMaTMYeCKMM MEeNNNaHeTHbIM CTaHUMAM, KOTOPLIM MNPEeACTOUT
BbiiTM 33 npepenbl CoNHEYHOU CUCTEMbI, OTHOCATCA npexae BCero
«MuoHep-10» n «Muonep-11» (CWA).

«Muonep-10» crapToBan B 1972 r. B kKoHue 1973 r. oH nepeaan AaHHbie
o HOnuTtepe ¢ paccroanua okono 130 Toic. KM, B utoHe 1976 r. nepecex
opbuty CatypHa, a B cepeanHe 1979 r. — opbuty YpaHa (k 37O
nnaHete «MnoHep-10» He npubnwkanca). B 1987 r. «MuoHep-10»,
BbliaA 33 npepensl opbutbl MnytoHa, 6yaeTr—nererb K rpaHWUam
ConHe4yHOI cuCTeMbl, a 3aTeM MOKUHET ee, ABUraACb B HarpaeneHun
3e3abl Anbaebapan. Korga «[uoHep-10» npoxoann s86nusn FOnuTepa,
FUraHTCKanA NNaHeTa CBOMM NPUTAXEHNEeM YBeNM4MIa CKOPOCTb CTaHUMM
noutv Ao 20 KM/C, T. €. CKOPOCTb MPEBbICU/IA TPETLHD KOCMUYECKYIO,
KoTopaa Ha pacctoAaHun 3emnu ot ConHua paBHa 16,7 KM/c #u
Heo6xoanMma ANA Toro, YTobbl CTaHUMA NOKUHYNa npeaesnbl CoNHEYHOM
CWUCTEMBI U YCTPEMWUNACh B MEM3Be3AHOe NPOCTPaHCTBO.
«Munonep-11» ctaptoBan B 1973 r. B koHue 1974 r. oH uccneposan
KOnutep (c pacctoaHua okono 50 Thic. kKm), . a 3atem u CaTypH.
Mpeanonaraetca, 4TO CBA3b C 3TOW CTaHUMelh byaeT noaaepmMBaTLCA A0
1987 r., a 3a npeaenbi opbutsbl MnyroHa «MuonHep-11» yiiger B8 1993 r.

70°. CKOMLKO MPUMEPHO BPEeMeHU roTPebyeTcA TaKoMH
aBTOMAaTNYECKOW CTaHumn, Kak «[TnorHep-10», 4yTO6BI NpeogoneTs
paccToAHne, oTgenAoujee Hac or Gnmwadumx 386347

B 1977 r. 3emnio NOKWHYNN eule ABe aBTOMATMHECKUE MEXN/NaHeTHble
ctaHumm «Boamkep-1» u «Boapxep-2» (CWA), Kotopbie B 1979 r. uc-
cnegosanu ¢ 6nu3koro pacctoaHuA tOnuTep U ero CriyTHUKMK, a 3aTem
CatypH («Bospkep-1»— B KoHue 1980 r., a «Boapep-2» — OCeHbHO
1981 r.). B HacToAwee BpeMA CTaHUUW NETAT K YpaHy.

Takum o6pazom, co3gaHbl U 3aMyweHbl aBTOMaTUHECKWe MeKnna-
HeTHble CTAHUMW, KOTOPLIM NPEeACTOUT NOKUHYTL npeaenbi ConHeuHow
cuctembl. Bo3moxHo, uTo Koraa-Hubyab NoOcnaHUA 3eMnAH, HaxoQAWM-
ecA Ha 6GopTy 3TUX CTaHumii, OKaKYTCA B «pyKax» npPeaAcTaBUTenei
BHE3eMHbIX UMBWNM33UWNA...
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MpakTuyeckne pabortel  HabnroaeHwun

§ 1. HEOBXOAMMBIE NOCOBUA W WHCTPYMEHTDI

1. NOOBWXHAA  KAPTA 3BE3AHOIO HEBA (MK3H). Wsyuats
~ 38e3g0HOe HebO BaM NOMOMET KapTa, BNIOEHHaA B KHury. Kapty un
HaKNa4HOW KPYr HaKknelTe Ha KapToH. Bbipes B HakNagHOM Kpyre HY)KHO
caenaTb B COOTBETCTBUM C reorpa@uyeckoi wWunpotoii mecra Habnope-
HuA. Hanpumep, ana Mockebl (ee wupota 55°45°) mowHo caenatb
Bbipe3 MO NUHUM ¢ oTmMeTKammn 55°. Ecnu oTMeueHHbli Ha HaknagHOM
Kpyre 4ac HabnwogeHnAa pPacnonoMuTb MPOTUB AaTbl, YKa3aHHOW Ha
3B€3HOIN KapTe, TO B Bbipe3e HAK/IBAHOrO KPYra OKaKyTCA CO3Be3avA,
KOTOpble B AaHHOe BpemA BuaHbl Ha Hebe. Kpaa Bbipe3a HaknagHoro
Kpyra OTMeualoT rOpU3OHT, Ha KOTOPOM 0603HaueHbl TOUKW ceBepa,
lora, BOCTOKa M 3anaga. UeHTp Bbipe3a COOTBETCTBYET TOuKe Hag
ronosoit Habntogatena — 3enuty. Ecnn Bo Bpema HabniogeHua Bbl
CMOTpPUTE B HOMHYIO 4acTb Heba, To KapTy yRo6HO aepwaTs nepea coboit
TaK, 4yTob6bl TOYK3 tora Ha KapTte 6Gblna BHU3Y. ‘
Oba Kpyra MOMHO CMOHTMPOBAaTb Ha /NIMCTE KapTOHa WNW TOHKOWN
PaHepbl. .

2. «WKOMbHLIA  ACTPOHOMWYECKMIA KANEHOAPb» (WAK)
BbiMYCKaeTCA Ha Kaabii yuebHbili roa. B Hem Bbl HalineTe cBefieHUA O
Pa3NMYHbIX aCTPOHOMUYECKNX ABNEHUAX, KOTOPbie MOMHO HabnoaaTs B
nHTepecytouwlee Bac Bpemn. Mpunobpetute WAK 1 o3HakombTeCh € HUM.
Ocoboe- BHUMaHue yaenuTte pasgeny «CrnpaBodHUK Habniogatens».
WMeHHO B HeM KpaTKo coobujaeTcA O AOCTYNHbIX HabnoaeHWAM
aCTPOHOMMYECKNX ABNEHUAX U [AKOTCA CCbIIKU Ha Apyrue pasdensl, raoe
ecTb 6onee noapobHbie cBeAeHUs O TOM, YTO Bbl pewunnu HabnogaTb.
Hanpumep, y3HaB, UTO cerogHAs Bedepom BUAHA nnaveTa Mapc, Bbl
MoxeTe, obpatmBwmch K pasneny «llnaHeTbin,  YTCYHUTL, B KaKoOM
CO3Be3MN HYXHO WUCKaTb 3Ty NnaHeTy. A NOABWKHAA KapTa 3Be3AHOro
Heba NOMOXeT OTbICKaTb Co3Be3aue Ha Hebe U onpeaenuTb YCNOBUA ero
suaumoctu. WAK copepwmnt n apyre pasgensi, KOTopble HaBEePHAKA
3aMHTEPECYHOT MHOFMX W3 Bac.

3. BWHOK/Nb. nMone3sHble ©n yBnekaTenbHble aCTPOHOMMUHECKME
HabNloaeHNA MOXHO BbIMOMHATL C MOMOWBLIO NPU3MEHHOTO GUHOK/A.
Ha 6uHoknAx nocne GyKBeHHbIX WWU@PPOB, yKasbiBatowmx FOCT aaHHOM
mogenu, Bbl HailaeTe uM@pbl, abo3Havalowme yBenuyeHue U auameTtp
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obbekTusa. Hanpnumep, BN 8 x 30 — -6uHOKNb NONEBOMN, BOCbLMMNKPa-
THOe yBenwuyeHne, auvametrp obvextvea 30 mm. Takomy 6uHoxno
TeopeTU4eckn AoCTynHbl 3Be3abl ao 10. [1soiHbie 3Be3abl (c. 61),
YrNOBOEe PAaCcCTOAHME MEMAY KOTOPLIMU NPMMEPHO 7", NOMKHbI 6biTh B
Takoli O6MHOKNL BuAHbI pa3nenbHo. CTPoro roBopA, peanbHble
BO3MOXHOCTU OGUHOKNEW MOIyT OKa3aTbCA HECKONbKO Hwe.
MoctapaitTecb cmacTepuTb YCTPOWCTBO, no3BosAlouwlee  BbICTPO
HaBoAUTb 6UHOKNL H8 HebecHble CBeTUNA W YCTOMYMBO AEPaTb ero BO
BpemAa HabniogeHwn.
4. CAMOAENbLHbLIN TENECKON. Ecnu Bbl NOCTPOUNM CaMoAenbHbIN
Teneckon (c. 83), To onpegenute ero ONTUYECKUE XaPAKTEPUCTUKU:
a) ysenndyeHwve

w= _F obvextusa : . . (25)

f oxynApa

6) npenenbHaA paspelualowan cnocobHoCTb

_ 120" ‘
r=—p . (26)
rae D — avametp 06bEKTWBA, MM;
B) NPOHMUBIOWaSA CWNa, T.e. mMpeaenbHO AOCTYMHaA 3Be3OHaR
BENUIMHA,

m=21+5IgD. ~27
WcnbiTbiBan CBOM Teneckon, Bbl CymMeeTe Y3HaTb peasibHble 3HaYeHWA r U
m. [na 3toro, nonb3yack AaHHbiMu WAK, Bbl 6yaete Habniopatb B
TeNnecKkon oAnHOYHble cmabble 3Be3abl C U3BeCTHbIM 61eCKoOM U TecHble
ABOWHbIE 3Be34bl, YrNOBOE PACCTOAHWE MeMAY KOTOPbIMW YKa3aHO B
WAK.

§ 2. 3ANAHMA K TEME «BBEAEHWE B ACTPOHOMWIO»

1. MNo3HaKOMbTECb C YCTPOWCTBOM MOABWKHOW KapThl 3Be3aHOro Heba (c.126).
2. Noarotosbte MK3H K paboTe.

3. Ycranoeute MK3H Ha 21 4 25 anBapA.

4* MNo3HakoMbTech ¢ coaepaHuem «WIKONLHOrO acTPOHOMUYECKOro KaneHaa-
pa» (c. 126). KakoBbl ero ocHoBHble pa3aensi? Kakue Tabnuusl conepwunt WAK?
Kakne Tabnuubl ectb B A3HHOM yye6HOM noco6umn?

5. MoacuuTaifTe, CKONbKO 3Be3a4 ApuYe 3-i 3BE3AHOM Be/IUYMHbLI HAaXOAUTCA
meway HebeCHbIM 3KBaTOPOM u HebecHoii napannensto &= +30°7?

6. Monb3ayacb MK3H, onuwute Bua Heba 21 AaHBapa B 21 4. Kakue cossesawa
BUAHBI B IOXKHOW CTOPOHE Heba U B OKONO3eHNUTHOW 06NacTu; BLIACHUTE Ha3Ba-
HUA cambix ApKnx 38e3a (11,132). Usyunte B3auMHOe pacronomeHne co3se3aun
Bonbwan Measeanua, Manan Mensennua n Kaccuones (c. 85).

7. MNocrapaiiTeck BbibpaTh yaobHoe anA actpoHomuyeckux HabnoaeHWin MecTo,
oTKyaa 6bina 661 BUAHE KaK MOXHO 6onbwas YacTb Heba u rae 6bi He O4eHb Me-
wano ocsewleHne ynuu u aomos. B3ae ¢ coboil noarotosneHHylo K pabote
NK3H ©u @oHapuk, obecneunBalownii  He6ONbWYIO NOACBETKY KapThbl,
APUCTYNaiiTe K WU3Y4eHUIO 3Be3AHOro Heba. flyuwe BCero 3TWM 3aHATLCA B
6e3nyHHyt0 Houb. Haliaute Bonbwyio Menseauuy, ¢ Manoit Measeaunusi,
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Kaccuoneto. Opuentnpyacb no MNonapHoit 3Be3ne, HalWauTe HanNPaBNeHWA Ha
ceBep, 1Or, BOCTOK W 3anag.

8. Moacyuraiite, CKONbKO 3BE3A, Y KOTOPbIX M =2, PAcnoOMKEHO CeBepHee
nebecnoit napannenu 8= +30°.

9. Nonb3yacb NMK3H n matepnanom Ha c. 132, Buncuwre cobcTBeHHble MMeHa
CaMbIX APKWUX 3Be3d B 30AvaKaNbHbIX CO3BE3AUAX.

§ 3. 3A0AHWA K TEME «CONMHEYHAA CWUCTEMA»

10. Nonb3yace paspenom «Mnanetui» WAK, nosnakombTecb C BUAUMbBIMK
nNyTAMK, KOTOPbIE NPOXOAAT Ha POHe 3Be3aHoro Heba Mapc, KOnuTtep n CatypH B
nepBoiA NONOBWHE TeKyuwlero roga.
11*. NMonb3yacb WAK, BbiIACHUTE, KaKue MNaHeTbl U B KAKUX CO3BE3ANAX MOMHO
yaune-rb (8 cny4ae 6e306na-4|-|ov| noroasil) ceronHA Beuepom. .
12. Ycranosute MK3H Ha 214 cerogHAwHero AHA. 3ameTbTe, Kak no
OTHOWEHUNIO K Y)e 3HaKOMbIM Bam CO3Be3OMAM PAacnONOMEHO Co3Be3aue
OpuoHa. BoiAcHuTe, Kakue CO3BE3AMA HAXOAATCA No coceactsy ¢ OpPVOHOM.
MpoBeauTe Ha KapTe NMHUIO, HAYMHAIOWYIOCA OT 3Be3abl & «noaca OpuoHa» w
nocnieaoBaTenbHO MPOXOAAWYO 4Yepe3 3seadbi ¥, @, X u B. [locTeneHHo
Pa3BAPIUMBAA MONMYMAIOWYIOCA CNNpanb, NPoBeauTe ee Yepe3 camble ApKue
3Be3abl coceaHnx ¢ OpnoHom cossesauii (c. 85). Tenepb Bbl yxKe cymeeTe HaTH
‘Ha Hebe AnbgebapaH, Kanenny, Monnykc, MpounoH, Cupuyc.

~ 13. MNpoponxute camocToATeNnbHOE U3yyeHue 3Be3aHOro Heba. CHoBa oTbiuiuTe
He3axoaAwme co3se3avwa — b. Measeanua, M. Measeanua, Kaccuonen. 3atem
Hangute co3se3gne OpuOH, a B Hem — 3Bea.qu Betenvbreiize, Purens u Ttpun
3Be3abl «noAca OpnoHay».
14. Cupnyc — caman APKaA 3Be30a, KOTOPYIO Mbl MOXMEM BUOETb Ha Hawem
Hebe. Moagymaiite, Kak, oTbickaB «noac OpuoHar, 6e3owmbouHo Haittn Cupuyc.
Haligute 3Ty 3Be3ay CHayana Ha KapTte, a NOTOM M Ha Hebe. [lorapaiiTecb, Kak C
nomouwibio NMK3H onpegennTb, Koraa cerogHA BocxoauT u 3axoauT Cupuyc.
15*. NpocneauTe 1 3apucyiiTe NONHLIK UMK CMeHbl NYHHbIX @a3. Cepn pacty-
wei /lyHbi HanomuHaeT 4acTb 6ykebl P, a «crapoii» — Gykey C. 3a Kawavle
cyTku JlyHa nepemMewiaeTca Ha QoHe 3834 NpuMmepHo Ha 13° (K BOCTOKy), nos-
TOMy Bbl AOBONbLHO Nerko obHapywuTe 3TO nepemeweHue, ecnu byaete
OTMeYaTb Ha KOMWUWU, CHATOM C KapTbi, Te 38e3abl, B6nM3M KoTopbix flyHa BuaHa
BO BpemAa Bawux Habniopenwit.
16*. MpumepHO Yepes TP AHA NOCNe HOBONYHWUA HauyHWTe Habntoaenus SlyHbl B
*6MHOK/b UM CamopfenbHbil Teneckon. B 3to Bpema («Bo3pact» flyHbl — Tpwn
AHA) TepmuHaTop npoxoauT udepe3 Mope HKpusucoe no okpauHam Mops
W306unua (puc. 53). MocTapaitTecb yBUAETb FOpHble Banbl, OKakMNAoWMe
Mope Kpu3ucos, oTaenbHbie KpynHbie KpaTepbl. Mpun «Bo3pacte» JlyHbl B WecTb
AHeit otyetnnBo BUAHBI Mope Hektapa, Mope CnokoiictBusa u Mope ficHoctu, a
TaKKe PAA KpaTepoB. B fieHb nepsoit 4YeTBepTn («BO3pacT» — CeMb AHeW),
KOrAa TEPMUHABTOP NPOXOAWUT Yepe3 MHOMECTBO KPaTepPOB M UUPKOB, MOMHO
HabntoaaTh NyHHbIA Kaskas. Mpu «Bo3pacTte» JlyHbl B AECATL AHeN Bbl cymeeTe
HauTM obwupHoe Mope [lowaeit, ropHbie xpebTbl AneHHUHbI, AnbMbl, 8 TaKkKe
MHOFO KPYNHbIX KpaTtepos u uupkos (Konephuk, Mronemeit, Tuxo v ap.) MNpwn
«BO3pacTe» Nlynbt B ABeHaguaTb AHeN yXe BWAHA 3HaYMTENIbHAA 4acTb
KpynHeiweit nyHHoW paBHUHBI — OkeaHa Bypb. OmueTnnso BbigenaloTca
_KpaTepbl Apuctapx u Kennep. Bo BpeMA nonHonyHua ocmo-rpwre OkeaH bypsb, a
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~ Takke 06paTMTE BHUMaHWe Ha CBET/IbIe Ny4n, TRHYWMECA OT KpaTtepos Tuxo,
KonepHuk, Kennep, Apucrtapx.
17*. BbiACHUTE, KaKne NNaHeTbl N B KaKnx C03BO3AMAX BUAHLI COrOAHA Ha Hebe.
MNocrapaitrecb OTbICKaTb MX Ha Hebe.
18*. MocmoTpuTe Ha APKYIO NNaHeTy B BMHOKNbL UNW caMofenbHbI Teneckon.
CpaBHUTE C TEM, KaK BUAHBI B 3TU ONTUYECKNE UHCTPYMEHTHI 38831b.
19*. Habniopnan Bexepy wnu Mapc ¢ uHTepsanom B 5—7 aHeil, npocneawte
nepemeweHue 3TMX NNaHeT OTHOCUTENIbHO 3Be3f.
20*. B WAK ect> pa3pen «MeteopHble NOTOKU». [03HAKOMbLTECH C HUM.
HailauTe Ha 38€3AHOI KapTe CO3BE3AMA, B KOTOPbLIX PacnonaraioTca paanaHTsl
TaKUX NOTOKOB, KaK MMepceuasl, ﬂMpMAbI Apakonuabl n fleoHnasi.
21*. B 6uHOKNb WNn camodenbHbiii Teneckon nocmoTpute Ha KOnutep wm
CatypH. Bnaute nmu Bbl cnytHuku HOnutepa, konbua CaTtypHa?
22*. C nomowbio 6UHOKNA WKW CamMOAenbHOro TenlecKona MOXHO HabnwoaaTtb
CO/HeuYHble NATHA. YTo6bI He ucnopTUTL 3peHue, cmorpers Ha ConHue B8

3anan
BocTtok -

Puc. 58. Cxematnyeckan Kapta flynbl (Bua B Teneckon)
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OUHOKAIL - WK . TENI8GKOI - 663 - CIIBUNBAIBHOIO - CBOTOPH/ILTPE  KaTeropu4ecKn
3anpeujaercal Cambiii 6e3onacHbii meton HabniopeHua ConHua — 3KPaHHbIE
Habntogenuna. K KapToHy wnam @aHepe npukpenute nuct Genoli 6ymarn c
HayepuYeHHOW Ha Hel OKpywHOoCTbio (Anamerp 5 unn 10 cM). DKPaH HYXHO
PacNONOMUTL 338 OKYNIAPOM GMHOKNA (Teneckona) W Ha Hero CPOKyCMPOBaTbL
n3obpamenne ConHuya. PaccToAHne OT OKynApa A0 3KkpaHa noabepute Takum,
yTo6bI AameTp n3obpamenna ConHua 6bin 6bi paBeH AnameTpy HauepPHEHHON Ha
6ymare OKPYKHOCTM. XOpowo, ecnu Bbl npuaymaete cnocob KpenneHus
NErkoro aKkpaHa K 6uHOKNI unu Teneckony. OCTPO OTTOMEHHbLIM KapaHAaWoMm
HaHecUTe NONoOXeHwWe nNATEH. 3anuwute paaTty v Bpema HabmopeHuA.
Mocrapaiirecb 33pWUCOBLIBATL COMHEYHbIE NATHa HECKONLKO AHEW noapAA.
CpaBHMBaR 3aPUCOBKW, NPoOCneauTe, Kak MEHAAOCH MONOMEeHWe OTAeNbHbIX
AATEH W rPYNN Ha AMcKe (BCNOMHWTe, BCNBACTBMWE Yero 3TO NPOUCXOANT!) W Kak
V3MEHWMCb CaMM rpynnbl NATeH.

23. Moaymalitte, Kak, nonb3yacb Tonbko MK3H, onpepenuts, Koraa ceroaHa
socxoaut U 3axoaut ConHue,

§ 4. 3A0AHUA K TEME «3BE3Abl U TANAKTUKU»

24. MpoponaiiTe uy4eHne 3Be3qHoro Heba. Hailgure Ha KapTe, a8 NOTOM W Ha
Hebe cosee3aus JibBa, Bononaca n [essbl.

25. Hainpute Ha Kapte, a noTom n ha Hebe 3sesny { Bonbwoi Measeauub.
Pasnuyaete nu Bol Muuap u Anbkop (c.61) HEBOOPYMEHHbIM rna3om?
MocTapaitrech yBuaeTb 3Ty 38e3ay B 6UHOKNL (Teneckon). Yrnosoe paccTosHue'
mexay Muuapom u Anbkopom okono 12'. (B pasgene WAK «[BoitHbie
uparnw; 38e3AbI» COAGPHATCA CBEAGHMA W O APYIMX AOCTYNHLIX HabniopeHnio
3Be3fax).

26. Haingute Ha KkapTe 38e3abl B Nepcen, d Uepen, o Kura. Onpegenute ycno-
BuA ux BuanmocTv. {Kakaa uH@opmauua 06 3TUX 3Be3gax CoOAePMUTCA B
paspene «lepemeHHble 3Be3abi» WAK?)

27. HairguTe Ha KapTe (a npy yao6Hom cnyyae m Ha Hebe) ranakTvKy B CO3Be-
3auu Angpomenbi.
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CnpaBoyHbiii

|. BamHeWLuMe AaTbi B 0CBOEHNMH KOCMWUHYECHKOr0 NPOCTPaHCTBa

3anyck NnepBOro B MMpe COBETCHKOIO MCKYCCTBEHHOTO ChyT-
HUKA 3emnn (Havano KOCMMYECHOH 3pbi) . .

[ocraBka Ha nosepxHOCTb JlyHb BeiMNena ¢ usobpamennem
Fep6a CCCP («JlyHa-2») .

dortorpaduposaHue o6parHoM cropouu ﬂvuu («ﬂyua-a»)
MepBbit OpOUTaNbHLIN NONET KOCMUYECKOro Kopabna «Boc-
TOK», nunotupyemoro HO. A, FarapuHbiM .

nepauu HOCMUWUECHWA NONET HMEeHWWHbI (B B. Tepeumosa
Hopabnb «BOCTOK-6») . R

MepBwi BLIXOA YenoBexa M3 NOpaGJ'Iﬂ B ompumu KOCMOC
(A. A.NNeoHoB, Kopabnb «Bocxoa-2») .

‘bororpawpoaaﬂue Mapca ¢ 6nu3koro. paccroanma (AMC
«MapuHep-4») .

Mepean MArkaa nocagka Ha nosepxuocrbﬂvnu(«nyna 9»)
Mepeuit memnnaHeTHuin nepener (3emna — Benepa, AMC
«BeHepa-3») .

3anyck NepBoro MCKycCTBeHHOro cnyTHUKa flyHbl («flyHa-10»)
Mepeu obner JlyHu c sps3spawennem AMC Ha 3emnio
(«30HA-55) .

MNepsan ancneanuna Ha Jlywy (H. Apmcrporr, 3. Onapuh,
M. Konnuus; kopabnb «Anonnon-11») . .

epBaAn AoOCTaBHa NyHHOTO rpyHTa C OMOLLBIO ABTOMATH-
yeckoro annapara («JlyHa-16») .

Mepsan aocraska Ha JlyHy camoxoaHon naBoparopuu «flyHo-
xo4-1» («flyHa-17») . .

MepBan MArkan nocaaka Ha noeepxuocn: Benepu («Beue-
pa-7») .

MNepBan nonrospemenuan op6manbnaﬂ cranuma («Camor»)

MepBas MArkan nocaaxa Ha nosepxHocTe Mapca («Mapc-3»)
®ororpaduposanne KOnurepa c 6auanoro paccronsmn (AMC
«[InoHep-10~)

dorarpadmposanme MeDKvan ¢ 6nuaworo paccrormun (AMC
«MapuHep-10») . . L,
ﬂepsuu Memnvﬂaponwu KocMuuecKuu ancnepumem no

4 OKTAGPA 1957 1.

14 ceHtabpA 1959 T.
7 OKTAGPA 1959 r.

12 anpena 1961 r.
16—19 nioHa 1963 r,
18 mapta 1965 r.

16 uionA 1965 r.
3 despans 1966 r.

16, HoRGpA 1965 r. —
1 mapra 1966 r.
31 mapra 1966 r.

15—21 ceHrabpa
1968 r.

16—24 nionA 1969 r.

12—24 ceHTAGpA
1970 r.

17 HoR6pA 1970 T.

15 nekubpa 1970 r.
anpenb — OKTAGPL
1971 r.

2 nexabpa 1971 r.

.

3 nexabpn 1973 1,

30 mapta 1974 .
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nporpamme «Co103» — «ANOANOH»

-CrapTuai K Mapcy AMC «BHKHHI-1» 1 «Bmmur-2» nepenaamux
c nosepxHocT Mapca naHOpaMbl NNAHETbl, BbINONHUBLINX
MCCneA0BaHWA MapCUaHCKOrO rPyHTa U He oonabymuaumx HU=
KaKUX NPU3HAKOB ero BMONOrHYeCcKOH aKTUBHOCTH .

flepenaya nepBLIX TENEBU3UOHHLIX W3OGpPameHni noBepx-
Hoctu Betepuo (AMC «BeHepa-9» u «Benepa-10») .

Coapatue nepeOro OpGUTANLHOTO Hay4Ho-UCCnefoBaTenb-
cHoro Homnnexca «Canior-6» — «Cotos» .

Caman AinTensHan B HCTOPUU KOCMOHABTHHN pacora 3unnama
Ha 6OpTy Hay4yHOM CTaHUMM «Camor-7» (A. H.Bepesoeoi
uBBneGenes) .

1. Hazsammn Hau60nee APKUX 38637

_AnbpebapaH — a Tenbua KacTtop
Anbtanp — a Opna Nonnykc
AHTapec — a CxoprnnoHa MonapHan
ApKTYyp — o Bononaca MpouwnoH .
Berenvrentze - — o Opvona Peryn
Bera — a Jlupbl Purens
Deneb - — o Jlebepn Cupuyc
Kanenna — a Bo3xuuero Cnuka

1Il. OcHoBHbie cBeaeHWA o 3emne

OuBaropuanbHei paauyc .

(lonApHLiA paguyc .

Carve 3eMHOro annuncouna LT
Macca . . . . . . . . . . .. ...
CpeaHaa NAOTHOCTD . .

CpeaHnana ckopocTb opGutan bHOI’O neumeuuﬂ

Y CHOpeHHue CHibi TAMEeCTH .

(MepBan KOCMHYECKaR CKOPOCTL .

Bropaa KocMuueckan ckopoCTb ;

TpeTtbA HKOCMHUECKAR CHOPOCTb (MMHMMaﬂbHaﬂ CKODOCTb

Heo6xoauman AnA noneta 3a npeaens ConHewHOU CHCTeMBI)
IV. OcHoBHuie cBeneHun o flyHe

CpepaHee paccrontue oT 3emny ,
Cuanepunyectuii nepuoa .

(epuoa BpaweHHn BOKPYr OCH ,
CuHoanueckuit nepuoa .

OHKCUEHTPUCHTET OPOUTH , .
HaknoHexne 0pOUTLI K NNOCKOCTH snnumunu
OpO6utanbHan CKOPOCTh .

HauGonblumi BUAMMDBIA YrAOBOH nuamerp

15—20 nions 1975 T,

20 aBrycra U 9 ceHrab-
pA 1975 T.

22 1 25 oxtAbpA
1975 r.

AHBapb 1978 r.

13 mafa —
10 aexabpa 1982

— o bnusneuos

— B Bnusneuos

— o M. Measeanubi
— o M. Mca

— a /lbBa

— a OpuoHa

— a b. Nca

— a [esbl

6378,16 KM
6356,78 kM
1:298,25
5,9 - 10% ur
55 - 10°%kr/m®
29,8 KM/c
9,8 M/c?

7,9 um/c

11,2 km/c

16,7 KM/c

384 400 KM
27,38

" 2738

29,54
0,05

5,1°

1,08 km/c
33'40"
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NuHelHoi# anametp .

Macca (3emns — 1,0).

CpeaHsf NNOTHOCTD .

Y chOpeHne cunb TRIKECTH (3emnﬁ - 1 o) L.
Bropaa KocMmudeckas cKopocTb (napabonuueckas) .

V. OcHoBHbie cBegeHun o ConHue

Mapannakc

Cpeatee paccron Hue ot 3e|w1u
Haubonbiwumi BAAWMBIA YTNOBOH .unamerp
JlnHehHbi gnamertp .

Macca .

CpeaHsn nnomocn, .

Y CHOPEHHE CHIbI TRIECTH . .
Bropan kocMHuecKan CKOPOCTb Ha nosepxuocru .
Nunelinan ckopocTb Touek Ha akBatope ConHua .
Mep1oa BpawleHUA TOUEK IKBATOPA .
Temnepatypa ¢otocoepn .

Temnepatypa COAHEUYHOH KOPOHMI ,
Temneparypa B UeHTpanbHbIX obnacrax .
ConHeuHan NOCTORHHAA .

CBetMmocTs , .

Buauman 3seagHan aeuuquua ConHua

Ab6contoTHan 3se3aHan BenuunHa ConHua .

CnexrpanbHuii Kaace .

CpeaHan npononmurenanocrb umma connequou amus-
HOCTH . .

* Paccrofhne Connua or ueurpa l'ana«mnu .

CHopoctb asumeHna ConHua BOKpyr ueHTpa [anaktuum .

Mepnoa o6pawenun ConHua BOKpyr ueHTpa anantnim ,

3477 um

0,01

3,3 - 10° ur/m®
0,16

2,4 KM/C

8,79”

149,6 - 10° kM
32'31”

1,39 - 10° km

2 - 10% ur

1,4 - 10° kr /M°
274 m/c?

620 HM/c

2 KmM/c

25,48

6 10°K

1,5 - 10°K

15 - 10°K

2 Kan/(cM? - MUH) =
= 1,4 kBr/m?
3,8 - 10%°Br
—26,8™
+4,8"

G2

11 ner

10 “nk
250 Km/c
2 - 10%ner
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Vi. OcHOBHbie cBeleHHA O nnaHerax
\
Cpeatee | Cuaepu- | DxcueHt- OpGw- Jusaro- Hawnnon
paccron- YecKun pucutet TanbHan pUanbHLIA ocH K
Mnauetw Hue oT nepuoa opOHTH CHOPOCTb, paanyc, | nnockoctH:
ConHua, B rogax KM/C KM op6uTH
a e
Meprypwuii . 0,39 0,24 0,206 478 2439 88°
Benepa 0,72 0,61 | 0,007 34,9 6051 87°
3emna |, . 1,00 1,00 0,017 298 6378 66,5°
Mapc 1,52 1,88 0,093 24,1 3394 65,5°
Onutep 5,20 11,86 0,048 12,8 71400 86,9°
CarypH . . .| 9564 29,46 0,056 9,7 60000 63,9°
YpaH .| 19,18 84,01 0,047 6,8 123800 —8°
Hentyn, . . © 80,09 164,78 0,009 55 24750 61°
MnyToH . 39,44 2844 0,247 48 ~2000 15°?

* Honbuo KOnutepa otupuito B8 1979 . («Boaamep-1»).
** B XVI 8, 6614 OTHpbITH KONbua CatypHa, Honbua CarypHa MOMHO yBHAETb B

*** B 1978 r. Obink OTKPLITH KOAbLA YpaHa, HEBUANMBIE (NPH BU3YaNbHBLIX

**** Jletom 1978 . Obin OTHPHIT cnyTHuk MNnyToHa: ero paauyc B aBa

Vil. OcHoBHble cBegeHHA o Haubonee APHWX 3Be3nax, BuAuMbIX 8 CCCP

JKBATOPHANbHHE KOOPAWHATH Buanman
Haumenosakne , CnentpantHhs
3Be3abl npAMOe BOC- CHNOHeHHe m wiacc
XxomaeHwe N
o
Anbaebapat 04"34M +16°27’ 1,1 K5
Anstaup . 19'4g™ +0,8°47" 0,9 A5
Antapec . 16'28M —26°22° 1,2 MO
Apxtyp . 14414 +19°20’ 02 KO
Betensreiise 05'53" + 0,7°24’ 09 MO
Bera . 1836 +38°45’ 0,1 AO
Denet . 20440™ +45°10° 1,3 A2
Hanenna . 0514 +45°58' 02 GO
Hacrop 07433 +31%58’ 2,0 AO
Monnyke . 07443 +28°06° 1,2 HO
MonApwan 0202 +89°07’ 2,1 F8
MpouuoH . 07"38M +0,5°18" .05 F5
Peryn . 10Y07M +12°07’ 1,3 B8
Purens 05413 —0,8°14’ 0,3 B8
Cupuyc 06444M — 16°40’ —1,6 AO
Cnuua . 13423% —11°00’ 1,2 B2
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Nepuoa Cpeanns Y cxope- Bropaa Macca Yucno Hanuune
BpauweHun NNOTHOCTb, HHEe cunbi KOCMMU- (MSGC& CNYTHHU- armocoepsi
Kr/Mm TAMECTH YecKan 3emnu= KOoB

- 8 = CKOPOCTb, -1,0)
-9,8m/c? KM/C
g =10"
594 55.10° 0,38 49 ‘0,06 - Cneaw!
2434 | 51.10° 0,89 10,3 0,8 - Ouetp
~ nnoTHasA
2356M4¢| 5,5.10° 1,00 11,2 1,0 1 MnotHan
24437A 39.10° | 0,38 5,0 0,1 2 Paspemet-
Haf
g¥s0™ | 1,3.10° 2,64 61 3175 15* OueHb
nnoTHaaA
10414M | 0,7.10° 1,17 37 95,2 20%*(?)| —»~
10449M 16.10° 1,03 22 14,6 6+ (9| —»—
16" 2,3.10° 1,50 25 17,3 —»—
64,° | 0,7.10°% | 0,81 107 0,0027 | 1**** ?

WHONBHLIN Teneckon, .
HabnioAernax) game B 6onblMe TENECKONDI,

. pasa meHbwe paanyca lnyToHa (ewe oaHa «QBOWHAA - NNaHeTa» B COnHeYHOM

Paccroanme
. or Conxua
Temneparypa | Ceerumoctb, Macca, Paauyc B CBETOBbIX
K Ly= M, = Re=1 - rogax
4 000 150 5 25 68
8 500 10 2 1.8 16
3500 19 000 20 7560 170
4 000 100 4 20 37
3000 22 500 20 800 650
11 000 50 35 2,6 27
10 000 25 000 35 44 820
4500 140 45 15 45
10500 23 35 2 45
4 000 32 4 16 35
5500 6200 10 920 650
6500 7 15 1,2 11
14 000 150 5 4 85
13000 64 000 20 35 1100
11 000 20 3 2,4 9
20000 750 15 7 160

oucreme?).
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MPUMEPHbLIE TEMbl PEQEPATOB

1. Passutue npeacraenexunit o Becenennoit [1, 4, 5).

2. Noctwkenna CCCP. B ocBoeHu Kocmuueckoro npoctpanctea [9, 11].

3. 3emna — nnaHeta ConHeuHoit cuctembl [4].

4. Npupoab Benepul n Mapca [7].

5. Kometbl u ux npuwpopa [1].

6. ConHue u »u3Hb 3emnm [7].

7. Yo Takoe 3sesabt [1, 12, 15].

8. Mup ranakmvk [2, 3, 12].

9. Kak " 3auem uenoBek no3HaeT BceneHHyro [1, 5, 8.
10. OanHokn nu mbl Bo BcenenHoit? [12].

PEKOMEHAYEMAA JIUTEPATYPA

CBOM 3HaHWA NO Pa3HbIM BONPOCaM aCTPOHOMMM M KOCMOHABTUKM, a TaKkKe Mo
NCTOPUM 3TUX HEYK Bbl CymeeTe NOMNOMHUTb, MPOMMTAB KHUMU:

1. Boponyos-Benbamm+os b. A. Ouepku o BeenenHoi. 7-e nan. — M.: Hayka,
1976.

2. BoporyoB-BenvammnHos b. A. TanakmMKun, TYMaHHOCTM W B3PbIBbl BO
BcenenHoit. — M.: Mpoceewenue, 1967. :
bporwTtaH B. A. TunoTesbl 0 38e3aax u BcenenHow. — M.: Hayka, 1974.
TI'yprwreiin A. /1. N3BeuHble Tailbl He6a. — M.: Mpocsewenne, 1973.
Eppemos 0. H. B rnybuxbl BcenenHoii. 2-e usn. — M.: Hayka, 1977.
3urens @. 1O. Nynibie ropusontsl. — M.: MpocBewenne, 1976.

. Knumunwnrn U. A. Actponomua Hawux aHel. — M.: Hayka, 1976.

. Jleaurar E. 1. ACTPOPU3NKA — WHKONbHUKAM. — M.: Npocsewenne, 1977.
. Jlesurar E. 1. ®usuka BcenenHohi. — M.: Hayka; 1976.

10 JleBaHToBCcKkmii B. . MexaHWKa KOCMMYECKOro MNMoNeTa B 31eMeHTapHOM
usnowenmn. 2-e nsa. — M.: Hayka, 1974.

11. HasawnH. M. C. Teneckon actpoHoma-nioburens. 5-e usg. — M.: Hayka,
1979.

12. Mapnercknii A. [. OcHoBbl KocMOHaBTUKU. — M.: MNpocseweHne, 1983.
13. Wrnosckuii M. C. BcenenHan, »u3Hb, pasyM. 5-e usg. — M.: Hayka;
1980.

CoBeTbl W PEKOMEHAAUMU NO TMOBOAY BLINOSIHEHUA AaCTPOHOMMUYECKUX
HabniogeHWii Bbl HakaeTe B CNeAYHOWMX KHUFaX W nocobuax:

14. Kynukosckwii 1. . CnpaBouHuK nobutena actpoHomuu. 4-e usa. — M.:
Hayka, 1971.

15. flaraes M. M. Habnronenwn 3se3aHoro Heba. 4-e uzn. — M.: Hayka, 1979.
16. faraee M. M. Kuura ana uteHmAa no actpoHomuu. M.: [pocseuwieHwue,
1980.

17. SHuMKNoneanyYecKkUit CNoBapb IOHOro actpoHoma. — M.: [egaroruka,
1980.

18. 3urens @. HO. CokpoBnwa 3se3gHoro Heba. 3-e uag. — M.: Hayka, 1976.
19. Uecesny B. 1. YTo n Kak HabmopaTb Ha Hebe. 5-e msn. — M.: Hayka,
1979.

CENPO W

20. Maxcumayves 6. A., Komapos B. H. B 3Be3aHbix nabupuntax. — M.:
Hayka, 1978. ‘
21. Boporyos-BenvammHos 5. A. C6opHuK 3apay no actpoHomuu. — M.:

Npoceewenne, 1980. )
22. MypHanbi «3emnsa u BcenenHan», «Hayka ¥ Xu3Hb».
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