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FOCYODAPCTBEHHOE M3IATEJBLCTBO
MOCKBA — JIEHMHIPAJT

COBPENEHHbLIE [IPOSTIEMbI ECTECTBOSHAHHA

Cepus rmur, usjpaBaeMas mox peraxmueir A. . Apxamzenscrozo, B. D. Kazana,
H. K. Koasyost, B. A. Ruemuyviwi, I II. Jlusap:ea w JI. A Tapacesuua, npn
Oumsajimen yuyacTun B peiaxuuonnoil padore: H. A. Hzeapwuesa, T. K. Moaodozo
% 9. B. IInosscrozo. Kuury d10f cepin MOCBAWEHB Ted HPOOIEMAM COBDEMEHHOrO
€CTeCTBO3HAHM, I{OTOpre HaxoxATCA B CTAINH Haub0I06 U}KHBJIGHH(ﬁ pa3pa00mu,
COGT&BHG}IHHG, B 3HQUHUTEIBHOM OOJLIIHMHCTBE ClyJaes, Hﬁ.H6OJlee BBIIAIO UM A CIe-
nuaJIucTamMu, 4acTo TBOpOAMH H pyKOBO,lHTe.’lfIMH IeJBIX Hayq}lmx II&HP&BJGHI/Iﬁ, OHH JQI0T
ATATEJI0 MOAHYI0 KAPTHHY PAGOTH MUPOBUIl HAYIHOI MBICAH B 061aCTH €CTECTEO3HAHMIS,

Daszne, K. Pammoaxtusiocts. Ilepes. n
ronoay. 9. B. Imoasckoro. Il. 50 &.

Ousonogicernue. COupHEE crareil IOK pex.
H. K. Koapnosa. Beur, 1. I, 2 p.

Ousmonooicerue. COopHUE crarell mOx pe.
H. K. Koasnosa. Beio, I1. I, 1 p. 40 &.

Pesepgopd, 9. Crpoeume aroma um me-
KYCCTBEHHOE PAa3I0KEHH® DIEMOHTOB.
CoGpaure opHruHaIbEBIX pador. Ilox-
ror. k¥ nedarn 9. B. Illmoxsckuii.
o 1opall-x.

Beiins, A. Buyrpennaa cexpenusd. Ilepes.
nox pex. H. K. Komsmosa. Magp. 2-e.
II. 1 p. 50 x.

Tonb0usmudm, P. Mexauusn u Gusnoro-
ris onpeseresus nosa. C gedasiennsaymu

' aBTOpa K pycckomy msgasumio. Ilepes.
II. B. Husaro, nox pex. H. K. Koxs-
mosa. . 2 p. 20 &.

Hepuem, B. Muposjausne B cBeTe HOBHX
uccaerosauuii. ep. I'. C. JamxcGepra.
Il:85 &,

rrersn“. IlepeBox ¢ mem. B. Oureas-
rapara. Crp. 122. II. 1 p. 35 k.
T'endepcon, JI. K. Cpepa musnm. Iepes.
C. H. Craposcroro. II. 1 p. 20 .
Iasnosa, M. B. IIpuYuusl BHMHpPAHHS
WHBOTHEIX B UPOIIEJIINE Pe0IOrHYEeCKHES
amoxu. I, 1 p. 20 k.
Hpewnep, 9. Crpoenue tesa u xapaxrep.
II. 2-p: 50 k.
Apzareenseruii, A. JI. Kypexas maramr-
Hag auomagusa. Il 1 p. 20 x.
Ileppen, 7K. Aroms. C npex. aBropa
pycexomy msgaumo. Ilepes. M. A, Co-
xaosa. . 1 p. 75 x.
Bopens, 9. Iipocrpancrso u spems. Iep.
nox pex. H. H. Angpeesa. 1I. 1p.25 &,
JL00u iewnwo, B. H. Marepua u pacTenus.
O. 2 p. 50 x.
JIo6umenro, B. H. w Bpussuarwm, B. A.
Oxpacxa pacrenuit. Il. 3 p. 50U k.
Bezenep, A. Ilpoucxomuenie MaTepHKOS

u oxeanos, I[. 1 p. 25 x. P

~ msmepgensd, A. Crpoemme aroma u

ccnexrpsL Ilepes. nox pex. A. @. Hodpde

u II. M. Jykuackoro. II. 3-p. 75 k.
renuyce, Cg. KnIHYeCTBEHHBIE BAKOHH
B Guoxornyeckoli xmumu. Ilepes. nox
pex. H. K. Koasgosa. 1. 1 p. 60 k.-
‘apviues, H. A. Cospemennas Te0pus
pacropos. II. 1 p. 30 x.

9, I{. BHHYXIEHHHE JIBHIKEHHS, TPO-
UH3MEL X NOBEJeHN® mHBOTHEX. Ilepes.
¢ auri mox pex. Boposckoro. II. 2 p.

. IlpoGaensr onxororsopenns. Ilep.
H. B. Karan, nox pex. H. K. Kos-
nosa. 1. 2 p. 20 &,

1aAuE9M, P. 9aexrpon. Ilepes. 1:0x pex.
C. H. Basmiosa. II. 1 p. 8V &.

suees, K. X. ®uanooras

I0. 2 p. 50 &.

0, &, Oprasusy kax neioe ¢ (GH3NKO-
xuMuyeckoii rouxn spennd. II. 2 p. 50 x.
esel, Jloic. ABTOBOMBAS HEPBHAA CUC-
rema. Y. I. Ilepes. B. M. Bammakro-
Ba. 1. 70 &.

TPYIR.
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NMPEOHWCJ/IOBHUE K PYCCKOMY H3JIAHHUIO.

B Hauasne meBsiTHOECATHX rogoB Hama [aBHas AcCTpOHOMHM-
yeckass O6cepBatopusi B [lyakoBe nepexuBana KPYNHOE BHY-
TpeHHee npeo6pa3oeanue. PykoBoauBmuit o6ceppaTopueis MHOTO
pecarkoB Jger O. B. CtpyBe yiwea Ha NOKOH, MU €r0 3aMEHHUJ
IUpeKTOp ob6cepBaTopun MOCKOBCKOrO YBHBEPCHTETA, Hall
3HaMeHuTH# kKometonor ®. A. Bpenuxun. ITo OblIa He TOJNBKO
cMena nupektopos; ¢ ®. A. B crapble Mexa 3HaMEHMTOH OOCep-
BATOPHH BJWBA/IOCH COBEPIIEHHO HOBOE BHHO. BmepBbie LIHPOKO
pacmaxHy/JuChb [/ DPYCCKOH acTPOHOMHMYECKOH MOJOAEXKH, CO
Bcex koHNOB Poccuy, nBepu, A0 TeX MOP CKyIO NpoNMycKaBIiue
DYCCKHUX anenToB [peBHeHlIed W yBJAeKaTeNbHEeHUIEH H3 HayK.
B aTu rombl 3mech Gosiee MM MeHee J0Jr0 paboTaaud — a MHOTHE
pa6oraoT eme u ceiivac— A. A. Benonoasckuit, A. Il. Coxo-
a08, C. K. Kocrunckuii, C. C. Jle6eneB u3 Mocksbl, A. A. MBa-
Hos, B. B. Cepadumo u3 rtormamuero [lerepoypra, M. . Hu-
yenxo u3 Kuesa, H. H. EsmoxumoB u3 Xapbkosa, B. B. Crpa-
TOHOB M NUINyWHi sTH cTpoku u3 OJecCel W MHOTHE Jpyrue.
W nymaercs, MHOrMe M3 Ha3BaHHBIX, KaK W MNOCIEJIHHHA U3 HUX,
COXpaHuWAM MaMiTh 00 3THX rojax, Kak 00 OJHOH H3 Jy4YllHX
3M0X CBOEH XMH3HH...

Xorsi ocHoBHasi pa6ora [lyaxoBckoit o6cepBaTOpUM IPOLOA-
Wana MTTH [0 aCTPOHOMHH IIOJOXKEHHS, WIM acCTPOMETPHUH, pa-
6oTa acTpodusuueckas, pykoBogumasi axajzemukom A. A. bBe-
JIONO/NLCKMM, YXK€ 3aHHMajJa OrPOMHOe MecTo B oO0ume# ,mnpo-
nykuuu“ o6cepBatopuu. Kak HOBas oTpacib, GbiCTPO IieAIIas
BnepeJ ¥ JaBaBllas MHOTO HHTEDECHBIX HEOXMIAaHHOCTEH,
eme GoJbliee MeCTO acTpopusuka 3aHumana B ymax u Ge-
cefax MOJONOM uYaCcTH 3TOTO HOBOIO IIOKOJEHHs DPYCCKHX
aCTPOHOMOB.

1*



v NPEJUCJAOBUE K PYVCCKOMY H3IAHHIO

Ha muposoM acTpodusuuecKkoM Hebe BENHKUH NHOHEpP Mpu-
JIOXEHHUs CNEKTPaNbHOrO aHANK3a K HEOGECHBIM ceetunaM B. Tér-
ruHc GBI yXKe Ha CKJIOHE CBOeH pmesTenbHocTH. B IMapmxe
(Menone) yxe Gausumicsa k saxaty 2Kanced. [NonnbiM Oneckom
cusna seesna ®orensi B [Torcmame. Ho, GHITh MoOxeT, GoJablue
BCEIO MHTEPECOBAJNUCH Mbl BHOBb BOCXOISIIMMH CBETH/IAMH.
U cpemu 5THX HMEH ONHMM M3 3aMETHEHIUMX CTAHOBHJIOCH MM
MOJIOZOro aMepHkaHia ['aas, my6auKOBaBIIEro TOrAa CBOM Nep-
Bhle paGOoTHl CO CHEKTPOreAnorpagom, KOTOPHIH OZHOBPEMEHHO
cran pa6ouuM HHCTPYMEHTOM B pykax ero B Yukaro u B pykax
Henangpa B [Mapmxe. Mcrexmue TpuAnaTh C JUIIKOM JET BO3-
HeCJIM 3TO HMMs HAa BBHICOTY HMEH KPYNHEHINNX MUDOBBIX yUYEHBIX
HAIIEro BpPEMeHM, H TO, YTO TOTAA JHIIb HAYHHAJIOCH, TeNepb
BHIPOCJAO ¥ CTad0 TVIaBHEHIINM CONEPKAHHEM COBPEMCHHOH
nayku o CosHie u 3Be3Jax.

Ixopmx Danepu [aab (George Ellery Hale) poxunca B Hn-
karo 29 umons 1868 roxa, pa6otan B 3HaMEHHTOH o06cepBaTo-
puu Tapeapa-Komnemxa (BocToH) M B TO Xe BpeMs y4HACH
B MaccayyceTTCKOM TEXHOJOrMYECKOM HHCTHUTYTE, W3 KOEro Bbl-
men 6axxanaBpom Hayk (B. S.) B 1890 roxy. O6najzas He3aBu-
CUMBIM cocTosinueM, ['anb yxe B 1889 roay mocrpoun B Kensyne
(Kenwood, Yukaro) cBol0 COGCTBEHHYI0O 00GCEpBaTOPHIO C 3Ha-
YUTEeNbHBIM, 10 TOMy BpeMeHH, 12-mioiiMoBbiM (30-ca) pedpa-
ktopom. 3mece I'anp pa6Gotan no 1896 r., B 1892 r., oxmHaxo,
cTaB ONHOBpPeMeHHO assistant professor (4T0 COOTBETCTBYeT MpH-
GAMBUTENBHO HAIIEH NPHBAT-AOLEHTYpe), a B 1897 r.—wu mnpo-
deccopom actpodusuxu Yukarckoro yuusepcurera. B 1895 r. on
cran pupekTopom HMepxckoil 06CEpBATOPHM TOTO Ke YHHBEP-
cuTeTa, ¢ Benuyaifimum B Mupe u moHbiHe 102-cx (40-xroiim.)
pedpaxtopoM, a B 1904 r. 1upexTOpOM MNEPBOH B MUDE aCTpoO-
dusnueckoit ConneuHolt o6cepsatopun Ha MoyHr-Buscone
B Kamugopuuu, nocrpoennost Ha cpenctsa HMucturyra Kapheru.
Ha stom mocty Tanp ocraBancs mo 1925 r., xoraa, oTKasas-
IIMCh OT HEro, ocrajcs moyerHslM Aupextopom (honorary,dire-
ctor) sro#t kpynuehue#i actpodusuueckoil 06CepBaTOPUH MHPa.
K aTomy HyxHO euie npu6aBuTh, 4T0 B 1892 1. I'a/1b CTas H3AaTeaeM
aypuana Astronomy and Astrophysics, BrocneacTsuy, B1897r.,npe-
06pa30BaHHOIO B Ba)kHEHIMiA B HacTosulee BpeMs Astrophysical
Journal, omHHM U3 PyKOBOAUTENEH KOTOPOrO OH OCTAeTCS U cefiuac.



NPEIVICIOBHE K PYCCKOMY H3ITAHHIO v

Yxe M 3TOT CyXoH MNepeYeHb JOCTATOYHO SIPKO OGPHCOBHI-
Ba€T Ty TIMFAHTCKYIO HAYYHYIO SHEPrUIo, KOTOPYIO pa3sui
B cBOeH pabote I'aib.

OrngapiBasch Ha 3TO POMAajHOE Hay4yHOE TBOPYECTBO, HYKHO
0COOEHHO OCTAaHOBUTBCS Ha JBYX CTOPOHAX €ro: Ha YUCTO MHIM-
BHIYaJbHOH M HAa OOIIECTBEHHO- MJIH OPraHH3alLMOHHO-HAYYHOH.

1892-# rox B xusuu I'ens ABAgeTCS 3M0X0H M C TOH M C APY-
FOH CTOPOHH; B 3TOM TIOIy OH CTaHOBHUTCS mNpodeccopom
uzparenem Astronomy and Astrophisics. Hens3si comueBatncs
B TOM, YTO 3TO NOCJAeJHEe 0OCTOSTeNBCTBO CHIIPANO OrPOMHYIO
poib B CO3MaHMH OKoJO ['ansg kpyra MosoxbIX acTpodusuue-
CKHX CHMJ1 AMEpDHKH, HBIHE 3aHSBIIHX [EpPBOE MECTO B MHPOBO#H
acTpodusuke.

‘U B ToM xe 1892 romy, B sHBape mecsine, OBIIH CHENAHBI
nepBHIE, YK€ COBEPUIEHHO yxauHble, paboThl C co3xaBium [ai10
BCEMUPHYIO CJaBy cnekrporenuorpagom. Ilpuanun sToro npu-
60opa 6ml1 ykasan eme 2KanceHom B 1869 r., HO mpaxTHUYECkoe
OCYLIECTBJAEHHE OH MOJyYWsa B pykax ['sasi, © OXHOBpPEMEHHO
1 HesaBHCHUMO B pykax Jenanmpa B [lapuxe, guilb B 3TO
BpeMs. C KaKMMH UAESIMM BCTyNaJ B HAayYHYIO XXH3Hb STOT Ye-
JIOBEK, 27 JE€T OT ponsy OBIBIIHMH yXKe IUPEKTOpoM oOcepBaTo-
puM C BeapyaHmuM B MuUpe pedpakTopom? OTBET Ha 3TOT
 BONPOC MOXHO HaWTH y camMoro ['sns HA CTpaHMNAX BHIMYIIEH-
HOH uM B 1908 r. xmuuru Study of Stellar Evolution (M3yuenue
3BE€3/IHOH SBOJIOLHKH). 3Iech, B MaJeHbKON Ivase, The Student
of New Astronomy, I'snbp pacckasbiBaeT 0O TOM, Kak CTapoe
npencraBaeHye 06 aCTPOHOME KaK O Ye/OBEKe, KOTOPHIA BCKOpPE
Mocse 3axoja COJHIA yIaAsdeTcs Ha BBICOKyIO OalHio Cco-
3epuaTb ¢ €€ BepmMHEl HE60 B JOJIMHX HOYHBIX OXEHHSX,
CTas0 B KOpPHE HeBepHHIM. [IpaAMOii moToMOK XanneHCKHUX mpen-
CKasaTeJed M ' MaroB, 3TOT aCTPOHOM MOT XHTh B CTOpPOHE
OT CBeTra, MaJO HHTEpecysch KHTEHCKOH CyeToH, yriayOAeH-
HBIH B CO3eplaHue HEOeCHBIX TafiH JWIIb B HABHO NPOIIENIIHE
BpeMEeHa.

M cefiuac eme 3TO NpeACTaBIEHHE MPOLO/KAET CyLIECTBO-
BaTh Yy HEKOTODHBIX, XOTS yXK€ JaBHO CO3JaJach HOBas acTPOHO-
musi. [IpaBma, u cefivac HemocpelCTBeHHOE HAGIIONEHHE MOXKET
JaBaTb OTKPBITHSA, KOO MOCTOSHEOE H3MEHEHHME COCTABASET Ca-
My®0 IIyOOKYIO CYIIHOCTb HEOECHBIX SIBJIEHHH, H Heoc/nabHOe



Vi NPEAUC/AOBUE K PYCCKOMY H3AAHHIO

BHUMaHUE IO/KHO BBIABNSATH BaXXHBIE (DaKTBI, HA KOTOPBIX MO-
TyT CTPDOUTECH WHpPOKHE o00606menus. Ho Temeps wa nomompb
[Jady M TeJeCKONy MPHUUIIH Pa3IUUHble TNPUCNOCOO/EHNHs,
B CBOEM MHOXECTBE COBEPIIEHHO NPeoOpa3oBaBILKLE €XEIAHEBHYIO
padory acrpoHoMa. [Ipu/aoXKeHHBY K TOYHOMY H3MEpEHHIO
GbopM H MOJOXKEHHH MHKDOMETD MNO3BOJSET OTKPbIBATH H3Me-
HEHHsI, HENOCTyNHBIE HEMOCPEeACTB2HHOMY 3PHUTEIBHOMY BOC-
npuartuio. Touno onpenenss sipkocTb, GOTOMETP NOKasasm, uT
CBETU/IA, CHAIOLIHE C HEHU3MEHHOH $SIPKOCTBIO, SBASIOTCS HCKIIO-
yeHHeM, a He mnpaBusaoM. Pororpaduueckass NNaCTHHKAE, CO
CBOEH CHOCOOGHOCTHIO HAKOMJEHHS HUUTOXHeHwmux addexTon
U3/IyYeHusl, OKas3alach MHOLO YyBCTBUTE/JIbHEE MNPOCTON uYesoBe-
deckol ceruaTkd. Haxownen, clekTpockom — He MoOc/eaHee ele
o6oraleHHe aCTPOHOMHYECKOr0 HHCTPYMEHTAPHsl — BBEJ B aCTPO-
HOMHIO HOBbI€ DEBOJNIONHMOHIblE Hayasla, NaB BO3MOXHOCTb NpPO-
HU3BONWTh XHMMHYECKMH M (U3NYLCKMH aHaJKW3 CaMblX OTHaJeH-
HBIX 3BE3[.

B cuiy BCEro 3TOro HbIHEMHUI acTpoHusyK HaTeKo He
COOTBETCTBYET yKas8aHHOMY TPaAUUAOHHOMY MDPEICTABICHHIO
06 actpoHome. Ero pa6ora mnpu Teneckone B 3HAYMTEABHOM
Mepe OrpaHMYMBAaeTCs TAKUMH 3afayaMM, KaK VIepKHBaHUe
u300paxednsl 3Be3IBl KaK pa3 Ha NEePEeCeYeHHH HuUTeH B mose
3pEHHs TEJeCKONa, WM YNEpPXHBAHHE €ro Ha Y3KOH Iuenu
cnextporpada, 4To6bl 3BE3bl M TYMAHHOCTH MJH HMX CHEKTPHI
MOTr/IM OTYET/IMBO 3alleyaT/eBaThCs Ha (oTorpaduueckoi nia-
cruHse. Camasg HHTEpecHass 4acTb €ro paGoTsl ¥ GONbIIKHCTBO
€ro OTKPBITHHM JAeJAIoTCs IIOC/Te NPOSBJASHHS 3THX NJIACTHHOK
nyTeM JOJCOr0 H3y4eHHS M KPOMNOT/IHMBOTO H3MEDPEHHUSI HX MOJ
MHUKPOCKONOM. ACTPO(H3HK HOMKEH CO3JaBaTh HOBLIE METOIBI
BbIYUCIECHUH U NPHUBEJEHUH, PaBHO KAaK M CTPOUTh HOBHIE Ha-
GaronatesbHble NPUGOPEHL. 3HAYMTENbHAST YaCTh €ro paGoyero
BPeMEHH YXONUT Ha JabopaTopulo, TAe OH, TEMHU CpeACTBaMH,
KaKuMH CHaOAuaAd ero (GpU3UK M XHMHK, CTAPaeTCs BOCIPOU3Be-
CTH pas/iUYHble YCAOBUSl TEMNEPATyPhl M HABASHHS, KOTODHIE
JOJKHBI TOCHOACTBOBATh HA 3Be3JaX, U BHUMAaTeJbHO HaGIO-
JaTb COCTOSiHME METa/lJOB M ra3oB B 3THX HEOOBIYHEIX YCJO-
BusAX. Ecau, y6exIeHHEII B BO3MOXHOCTH HCIO/b30BAaTh HOBBIE
MHOroo6emaromue CpeacTBa KCCAEIOBAHUS, OH MOHAET MO eme
HEUCCNEIOBAaHHBIM IyTSAM, TO OH AOJ/KEH MOCBATHTb Ce6s mpoekK-



MPEJHUCAOBHE K PYCCKOMY H3JIAHHIO VII

THPOBAHWIO M COODYKEHUIO HOBBIX NPUOOPOB, XONONHAOMINX
crapbie. Conpukacasicb, TaKUM 00pa3oM, C MOCAEIHHMH HOCTH-
XKeHUAMH (U3UYeCKOro M XUMHUYECKOTO HCCaemoBaHus, ¢ Gec-
YUCACHHBIMU NDHUIOXEHUAMH 2JEKTPHYeCTBA, C METOIaMU COBpe-
MEHHO} TEXHMKM U NPAKTUUECKHUMHU JAeTaasaMHU pabOTE MacTep-
CKOH, OH JMJOJXKEH HHTEPECOBAThCH MMM, KaK MU BCakui. Ero
HHTEpPEeC K MCC/IEN0BAaHMAM BO BCEX 00/aCTAX HAyKH JODKEH
pacTd M YKPEmJsITbCA IO MEpe TOro, KaK pa3BHBaeTCs €ro
ofliee MpenCcTaBAEHHE O BENUKOHU 3ajaue 3BOJIONUU, 3Be3J,
Omarofaps ero COSOCTBEHHBIM MCCAeLOBAHUAM CaMBIX PaHHUX ee
¢as. M Te HacaaxIeHHS U 3HTY3ua3M, KOTODhE JaeT eMy ero
TPYZ, HO/XKHBI CTaThb HE CMYTHOH CTPAacTbIO MHCTHKa, HeCro-
COOHOCTb KOTOPOrO K SICHOMY BHUAEHHIO NDUBOAHUT K HCKAHHIO
CTPaHHLIX 0OOroB, a TE€M, YTO ~JO/MKEH HCOBITHIBATH KaXKIblil
YIA4JUBBIA MCKATeJb MCTHHBI, UCCACAYET JU OH HeU3MepuUMble
pasMepbl U pACCTOSHLS HEOGECHBIX Tesa HJIM Meapyallue, HO HE
MEHee IOpa3uTeNbHBIE SBACHUS MHUKDOCKONMYECKOH MKHBHH U
ee opm.

Ozxuako, XOTS HeAb3d JAOCTAaTOYHO CHJIBHO - MOXYEPKHYTh,
4TO M3YYaIOIIMH 3BE3AHYIO SBOJIOIUIO HE MOXKET COYyBCTBOBATh
MUCTHKY, C €ro MOpsIMO NPOTHBOMNOJNOXHHIM HANDPABACHUEM H
CTpDOEM WMEIC/IEH, BCe kK€ BEPHO, UTO HaJJexalle NpHaaraeMmoe
H KDHUTHYECKM KOHTPOJHPYEMOe BOOOpaXeHHe HYXKHO CUHUTATh
HAMIYYMKM NOMOLIHMKOM B ABMXEHUM Hayku Brnepen. Bonpoc
06 3TOM KOHTPOJIE HACTOJbKO BaXEH, YTO NpEeXJAe BCEro HYKHO
OCTaHOBUTbCA Ha HeM. Huuro He upHYUMHHIO HayKe Oosbiue
Bpeza, YeM HeoOy3JgaHHasi WUrpa BOOODAXKEHHS TeX JOAeH, KO-
TOpBIE B IIMPOKOH NpECcce NOJAb3YITCS CJAaBOH HAayYHBEIX aBTO-
pureToB. Tak, KpynHBIe CONHEYHbIE MTHA CTAHOBSATCS HEBUHHOMN
NPUYMHON BEMJETPACEHMH M yparaHoB, HE TOBODPS Yke 06 HX
BO3JCHCTBUM Ha IeHBl mineHunpl. Komerws, 5Tu Hekorza 6e3s-
omubGOYHbIE NpEeN3HAMEHOBaHUS BOMH M SNMAEMUH, BCE ele
KAEHMATCA HMEHEeM MNOJKHraTenell M NPH KaXJIO0M CBOEM IOSB-
JNEHUH TPO3AT 3emJae Tubensio. Mucruyeckue CBOHCTBA NpPHIH-
CbIBAIOTCS LIEHTPY BCEJIEHHOH, U XOPOLIO 3HAKOMAasi HaM IaHeTa,
Ha TOM HEBEDHOM OCHOBAHHH, OyATO OHAa HAaXOIUTCS B IEHTPE
BCEACHHOM, AOrMATHYECKM INPU3HAETCH €IHHCTBEHHBIM BO3MOXK-
HbIM MECTOM CYINECTBOBaHHUS yenoBeKa. TakuMm 06pa3oM BO3HH-
KaeT JIOXKHOE NpeJCTaB/JCHHE O HayKe, U CO3JaeTCS CpPeau Macc



VI NPENUCAOBHE K PYCCKOMY H3IAHUIO ~

COpoC Ha uyneca, HE JIErKO YIOBJETBOPSEMBIA 3HAKOMCTBOM
C MeHee HEOOBIYAHHBIMU (DaKTaMH.

Ho npu Bceil ero onacHOCTH, KOrja HET HeoOXONUMOH CHep-
XAHHOCTH, BEPHO HaNpaBJAseMOe BOOODaXEHHUE SIBISETCS JIyYIIUM
PYKOBOZHUTENEM acTpOHOMa. Ero meuTaHusi yxXomsT Haleko 3a
npemensl €ro NOCTHXKEHHUH, W KaXIblii pabouyuil IeHb €ro naer
YyacTHIy BBEINOJHEHHA IIJIaHA, 3aAyMaHHOrO rogaMu pasnpure. On
3HAET, UTO INPOHJET €Ile HEMHOTO IOKOJEHHH, —H MHOTHE €ro
METONB M NPUOGOPH YCTYNAT MECTO JYYIIHM, H CTapaercs
HaNpsYb CBOE AYXOBHOE 3peHHe, 4TOOBl XOTb CMYTHO YJIOBUTH
uyT0-HUOYAbL BO Mpake rpsaaymero. Cuas B cBoeit a1a6opaTopuy,
OKDYXEHHBIH JMH3aMM M INPU3MaMH, ONTHYECKHUMH pEIIeTKAMU
¥ 3epKanaMH U JAPYTUMH 3JIEMEHTADHBIMH NPHCIOCOOIEHUAMU
HAayKM, M3y4alolle# CBET, OH HE MOXKET HEe YBJEKaTbCs 3aMaH-
Y¥BOM MBICTBIO, UTO MOCTIENOBATENLHOE PAa3BHUTHE TOTO MM IDY-
TOr0 XOPOIIO H3BECTHOTO NPHHUHKINA ONTHKY MOXET MIPUBECTH
K CO3JAaHHIO M3 3THX CaMBIX 3JIEMEHTOB HOBHIX IPUGOPOB
orpoMHO¥ cuabl. OH y3HaeT O KakKOM-HHOYIb ycCIexe B KOH-
CTPYKTHBHOH TEXHHKE MM B HCKyCCTBE CTEKJIOBADEHUS U Mey-
TAaeT O HOBHIX BO3MOXHOCTIX NPHUMEHHMTH HX K COODYXEHHIO
CBOMX TEJECKONOB WIM K 060pyroBaHuio JjaGopatopuit. OH
4pTaeT 00 OTKPHITHM B (DU3HKE HJIH B XUMHH, H €r0 MBIC/Ab
ceiflyac k€ HAYHUHAET JEATENBHO DPabGOTaTh HAA MPUIOKEHUEM
HOBOTO 3HAHMA K Da3peUIEHMIO JABHUIIHHX KOCMHUYECKHX 3azad.

Ho u spmecb onsiThb-Taku HEOOGXOIMM KOHTPOJAB, HGO TpH
TaKOM MHOTOOGDAa3MH HHTEPECOB, IPHU TAKOM IIOCTOSHHOM BO3-
Oyx/ieHHy BOOOpaXXEeHHs] BOSHMKAET OYEBHIHAST OMNACHOCTH MPO-
croro Jawo6urenscrsa. [lpu MHOXECTBE BONPOCOB, MOTYMIHX
NOJYYUTb paspeulieHHe, C OTBJIEYEHHSIMH BO BCE CTOPOHHI, CO-
NEePHUYAIOMUMU MEXAY COO0H 60raTCTBOM HAaNbHEHIIHUX BO3MOXK-
HOCTEH, TI/AaBHEHIEe# TPYIHOCTBIO ABJISETCS MYAPHIA BBHIGOP.
Jeno Bexb He B TOM, uYTOOBI HAaHTH KaKyo-HHOYAL paGory,
a B TOM, 4TOObl OCTAHOBUTLCA HA TOM, YTO, GOJIEe BCEro 3acay-
XKHUBAET MHCCNENOBaHMS. 3[ech MPOSIBASETCS BCI BaXKHOCTD
ONPeJeNEHHOr0 MJaHa HCcaefoBaHHuSA. Tako# NJaH MOXET HMEThb
B- BHUIYy ONHO MCC/IENOBAaHHE, CHCTEMATHYECKH IPOBOLUMOE
B TEUEHHE LIENIOr0 Psina JIeT, JM00 OXBAaThIBATH HECKOJIBKO HCCIIe-
JOBaHUH, BEIOMBIX OJHOBpeMEHHO. B Goabmoit o6cepsaTopun
3HAYCHME KAXIOH OTAENbHOH pPaGOTH MOBBHILAETCH, €CAM pa-
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60Ta BHIOpDaHA HE CAyYalHO, HE TOJIBKO IO CBOEH COOGCTBEHHOMH
HHTEDECHOCTH, HO MNpEeXJAe BCEro MO TOH pOJH, KaKyl OHa
HTPaeT B ENMHOM JOrMYeckoil cxeme wuccaenosanus. Ee cob-
CTBeHHAs BaXXHOCTb HE JOJ/DKHA TEepHeTb HU Maneiero ymep6a
OT €€ OTHOIIEHHS K OCTaJbHOH paboTe, TOrZa KaK CBET, IPO-
JMBAEMbI €€ pesyabTaTaMH Ha JIpPYyrHe MCCIENOBAaHHS NPHUHA-
TOro IMaHa, MO/MXKEH IOMOraTb MM M JaXe, MOXET OHITh,
pacKpHBaTh HX [JaBHe#uIne cMBICA M 3HaueHHe. Kpome Toro,
TO K€ CaMOe HCCAefOBaHHE, OCYIIECTB/ISIEMOE B IPYroM MeCTe,
MOXET OKa3aTbCs MAaJOUEHHBIM NPH OTCYTCTBHM TeX yKa3aHHi,
KOTODBIE, HECOMHEHHO, NMPHAYT OT CBS3aHHBIX C JAHHBIM IPYLHX
HCCIeI0BaHUH.

B stHX ca0Bax —nporpaMMa TOH KHM3HEHHO#H PpabGOTHl, KO-
TOPYI0 HE TONABKO MOCTPOUJ, HO ¥ BHIIOJHHJ B CBOEH Hay4HOH
JesaTenbHocTy anb. IlocTaBuB ceGe HENbIO ,H3yUeHUE 3BE3IHON
9BOJIOLMU®, OH OTHa/J €H BCIO CBOIO 3HEPTHIO, BCE CBOE ,KPH-
THYECKH KOHTPOAMPyeMOe“ BOOOpaxceHHE M TBOPYECTBO U pas-
pelus 3Ty 3amayy, KaK peAKO KOMY BhINaJaer Ha JOJII0, CO31aB
HOBBIE CpENCTBAa MCCAENOBaHMSA Kak B BHIE OTHEIBHHIX NPUOO-
poB, TaK W B BUJE Beauyaiiel obcepBaTOpPUH, H, UYTO eIle
MHOIO Ba)XHee, CO3JaB IIKOJIYy aMEepUKaHCKOH acTpoduauxy,
6nucraromeir umeHamu Illanses (Shapley), Amamca (Adams) u
MHOTHX IDYTHX.

Hcxons 13 TOro, 4TO NEpBHIM LIATOM B MO3HAHHUH 3BOJIOLKU
3BE€3J MpEXJe BCEro M GoAblIe BCEro MOMKHO OBITh H3yueHHE
Gumxafimiedi W3 HUX, MOTyLIEH B CHAy 9TOr0 ObITh HM3yYEHHOH
noapo6Hee Bcero, — Hauero CoOJIHIA, — CBOIO JHYHYIO HAy4HYIO
pa6ory ['anb HanpaBua B 3Ty cTOpoHy. M kaxue Gl COGIa3HBEI
COHTH C 9TOr0 NyTH—a NpH OTFPOMHBIX CPEJACTBAX HM3YYEHHS,
ObLIBIIMX Yy HEr0 B pyKax, COOJIa3HEI STH HE MOLIM He OBITh
OTPOMHBIMM — €My  HH NDENCTaBJAsSIHCh, OH TBEPIO  MLIen
TOJIBKO [0 3TOMY IyTH, HE€ OTKJIOHSIICb B CTOPOHBI, H, HECO-
MHEHHO, B HbIHEIIHEH HayKe O COJMHIE HHUKTO HE 3aHHMAaeT BBIC-
mero, yeM OH, Mecra. Eme Ha crymenueckoit ckambe, 20 ser
OT POy, OH. IyMaeT O HOBBIX NPHOOPAaX M CPEACTBAX M3YyUEHHS
Connua u yxe c 1889 roja HauMHaeT KOHCTPYHPOBATb CBOI
3HAMEHMUTBHIH CHneKTporenyHorpad — HaubGosee BaXHBIH IO KOMH-
YECTBY M KayeCTBY MHAaHHBIX WM OTKDOBEHHH mNpuOOp B Hayke
o Connne. Jlump yepes Tpu roja OH MOyYAeT yAAYHBIE CHUMKH
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8THM NpPUOGOPOM, CHEKTPOreJMOrpaMmbl, M MOXHO cebe mpes-
CTaBUTb, KaK HAMpsKEHHO paboTana ero MuC/ib BCE 3TO BpeMms!
KoncrpyupoBanue mesnell CHeKTPOCKONA B MEXaHHYECKOM OTHO-
IIEHWH MPEeACTaBaseT OoibluHe TPYAHOCTH HaXe HpH HeGOoJb-
LIO# BBICOTE BTOM IIEAH, B KaKOH-HHOYIb CAHTHUMETP, a TYyT
(mnsa KenBynackoro cnekrporesnuorpaga) NpUXOLHJIOCH CTPOUTH
CIOEKTPOCKOI C IIeJbI0O BHICOTOH cBhIme 5 cu. M Bpsax su [Maap
MOr Obl CUPaBUTBLCA C 3TOH 3afauell TaK CPaBHHUTEIBHO CKODPO
W yAa4Ho, He 00/1aJall OH BLICOKMM TEXHHYECKHM 06pa30oBaHHEM.

OTUM MMEHHO npuGopoM OblIM CHeNaHLl €ro Beaxuapmue
OTKPLITHS, O KOTOPHIX OH TaK CKPOMHO paCCKa3blBaeT Ha CTpa-
HUIlAX STOH KHUIH, OTKPBITHS MAaCHUTHOCTH HATEH U O6palieHus
HX IOJIPHOCTH NPU MHHUMyMaX MATHOOOpPa30BaTENbHOH Hes-
teapHocTH Connua.

B a1y xe cropony HampaBaeHBl W mociaenHue padoTHl ['aas.
Eme nepaBno (cm. Nature ot 25 oxr. 1924 r.) oH CTaJa CTPOUTH
HOBLIH MpHOGOP, CHEKTPOTeNIHOCKOM, IO3BOASIOIIUN (KOHEUHO,
B 001aCTH BHAMMOM YaCTH CnexTpa) BHAETh CYOBEKTHBHO TO,
4TO 0OBEKTHBHO JaeT crekrporeaunorpad. [as storo [anp B BH-
COKOW CTENeHM OCTPDOYMHO HCIO/Ib30Bal CTPOOOCKOMUYECKUH
a0 (deKT, 3aCTaBUB IIeJb CIEKTPOreJHOCKONa U COOTBETCTBEHHYIO
BTOPYIO LIe/Nb B ero )OKaIbHON MJIOCKOCTH IBHraTbCsl OBICTPLIM
Kone6aTenbHEIM ABHxEHHEM. B COBceM elue HeJlaBHEM COOOLIEHUH
06 arom (cM. Nature or 18 cenr. 1926 r.) I'sap yxe TOBODHT, 4TO
B CBOei nocnaenHei hopme ,CNeKTPOresHOCKON HE TOALKO BCKDHI-
BAeT TOHYANMIME CTPYKTYpPHBIE IETaNd, KaKueé BHAHHI HA Jyd-
mux MoyHTt-Bunconckux crnekTporeaporpamMmayx, HO M IOOMOT
y>K€ OTKDLITb M HM3MEDUTh HEKOTOpble HOBHIE sBAeHHA“. B Ha-
CTusILIIEE BpPeMs INDEACTaBJIAETCS B2POATHBLIM, MO MHenuio I'sag,
4TO NPH NOMOILM CHEKTPOTENHMOCKONd MOXKHO MOJHEE aHaAM3H-
pOBaTb BOJAOPOAHBICE BHUXPH BOKPYL COJNHEUHbIX NATEH, YEM 3TO
65110 BO3MOXHO JI0 CHX NOp.

Ho y cnekTporennockona ecTb eme OfHO OTPOMHOE NPEHMY-
mecTBo. Mccnenosas pasiaduHble BO3MOXKHOCTH M CAE/NaB psaf
ucnbiTanuy, I'sap Hamesa Takyio ¢GOpmy COJIHEHHOrO TenecKoma
CO CIEKTPOreNMOCKONOM, KOTOpas obeuraer ObITh U HELOPOroi
[0 neHe M upe3sbiYaldHO 3ddexTHBHOH. OH NPEABHAUT Aaxe
BO3MOXHOCTb €€ INMPOKOTO pacnpocTpaHeHus, 6Jaronaps 3THM
KayecTBaM, B CPeJie acTPOHOMOB Ji0OuTesnell. A KakHe BO3MOXK-
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HOCTH OTKPOIOTCS JJs1 K3Yy4eHHS XHu3HemesTeabHOCTH CosHia
npu 60abLIOM yucae HabarogaTenel, BOODYXEHHBIX TaKUMH MO-
TY4HMH CpeACTBaMH, FOBOPHUTb HE mnpuxomurca. ['sap obemaer
B CKODOM BPEMEHHM, MOCJAE OKOHYAHUS BCEX UCNBITAHUMI 3TOH HOBOH
KOHCTPYKIMH, NaTh BCE A€TaH 3TOro Npu6opa, H MPH €ro SHePrUK
MOXHO ObITb YBepeHHBLIM, YTO 3TO BpeMsi yKe coBceM O6AH3KO.

TakoBa B IVIaBHBIX 4YepTax JHyHasg HayuyHas paGora [as.
B He#t Mbl He BUAMM T€HHANbHLIX TOPEIBOB M NPO3PEHHH, KaK
3TO Obl110, ObITh MOKET, MHOTO sIp4e y APYroro BeJUKOIr0 acTpo-
¢Gusuxka lleanbuepa, Ho B Heit Oba Ge3aMepHas HanpsKeHHas
YMCTBEHHAS 9HEPrusl, BOOPYKEHHas: HeoOblyaiino GJaronapHBIMU
JNaHHbBIMY U KPyNHbIMH CDEACTBAMH, NEHCTBOBABINAS NO r1yGOKO
0POAYMAHHOMY, JIOTHYECKH NPOPabOTaHHOMY Ha MHOTHE TOMIbI
BRepeJ nJuady, HanpapiasieMas € HCKAIYHTENBHOM TBEPLOCThIO
II0 OLHOMY DyCay.

Mesnblie BBIABASETCS, B CMBEICIC HHAUBHAYaAbHOCTH, Npyras
cTopona Tpynos ['aans, 60 B Heil TPynHee ye OTAEAUTb NHY-
HBEIE 9JEMEHTbHl OT KOJJIEKTHBHBIX. Ho Bce ke BCa 3ta pa6ora,
X0Tsi GBI M KO/MJICKTHBHAS, Belach MO €ro PYKOBOACTBOM, BIOX-
HOBNSIACh MPEXIE BCEro €ro MbICAbIO, HAMPABAAAACH €r0 BOMCH.
U sra cropona xu3HeHHOH paGoThl [ Bpsim M MeHee 3ame-
yaTe/lbHa, YeM YHUCTO MHAMBHIYyaabHad. 51 roBopio 06 ero obie-
CTBEHHO- W OPraHM3alMOHHO-HAay4YHOH pabGoTe, B OCOGEHHOCTH
06 sToii mocaexHeir. [1o mepBoil U3 HUX HpexXIe BCro HYXHO
YIOMSHYTb! €ro = PEeNaKUHOHHYIO , paboTy, KaK pPYKOBOIMTENS
KypHanoB CHavana Astronomy and Astrophysics, a 3atem, yxe 10
nocaexxero Bpevenu, Astrophysical Journal. 3ameuy sumis, uro
B KayecTBe penaxkTopa ['a/b paGoTaer yxe noutd 35 JeT M 4TO
CBLIIE 25 N€T MOCARKHMIA XYPHaJd 3aHUMAeT BaXHEHIIEe MeCTo
B MHDOBO# acTpodv3HdecKOH JuTepaType.

[1pu Bceit orpoMHOCTH 3TOH PaGoTHl OHA, ONHAKO, CTOUT BCE XKe
Ha BTOPOM [M/aHE [0 CPABHEHHIO C Pab®OIOH OPraHu3almUuOHHO"
HAayYyHO! MAM, TOYHEE, HAYYHO-OPraHM3aUUOHHOH. 31ech MBI
HMEEM TDHU NOCTHXKEHHS, CMEHHBIIUX OJHO JPyroe M MpPeBOCXO-
JUBWHX KaXJ0e CBOEro mpealecTBeHHHKa. S umeno B BuAy,
KOHEYHO, Te 0O6CepBaTOpPHUH, B CO3UAAHHH KOTOPHIX [31b 6Bl
€IHHCTBEHHBIM MJH THABHBIM ACATEAEM.

Hx 6nio tpu: KenByackas, Hepkckas u Moyut-Busicos-
cxas. [leppaa us HuX, nuusas, Obla HEBEJHKA H XapaKTEPHBIX



XII NPEOUC/JIOBHE K PYCCKOMY H3JIAHUIO

ocoGeHHOCTeH, MOXeT ObITb, W He MPENCTABIANd, 3a OIHUM
HCKJIOYEHHEM: HECMOTPS Ha ee CDaBHUTEJbHYIO HE3HAUMTENb-
HOCTb, NPH Hell Oblma CaMOCTOSITeNIbHAST MEeXaHUYeCKas MacTep-
cKasl, XOTs o06CepBaTOpUsl 3Ta HAXOAWJacb B caMoM Yukaro,
MH/VIHOHHOM TODOJE, B KOTODOM HEJOCTaTKAa B MEXaHHKAX H
MEXaHUYECKMX MaCTEPCKUX ObITh He MOr/10. OOGBSICHEHUS 3TOMY
HAaZO MCKATh, BEPOATHO, B TEXHHYECKOM YKJIOHe camoro [azs
M B BHICKA3aHHOM HM TJle-TO MHEHHH, YTO [OPH OTCYTCTBHH
CPEACTB Ha MOKYUKy NPHOOPOB €HHCTBEHHBIM BHIXOJOM SIBJSIETCS
NOCTPOiKa MX COOCTBEHHBIMH CHJIaMHU.

3ameTHo uHaue yxe obcrosno neno ¢ Mepkckoi o6cepBaTo-
pueit. ¥ Hee M y KenByzckoit Gbiia, Bmpouem, oxHa 06Iast
opranuuyeckass oco6eHHocTb. [Ipu mocTpoiike o6cepBaTopuu
MOXHO MOHTH MO OXHOMY H3 JABYX HAampaBJeHui: au60 MOryT
OCYIIECTBAATLCS MM HHIUBUAyaJbHHX pPaboT, OZHOH HJIH
HECKOJIbKMX CaMOCTOATENbHBIX, HE3aBUCHMBIX OJHA OT APYroi,
Au00 Ke, IOJNOXKHMB B OCHOBY €NMHBIA IUHDOKHH I/1aH, MOXKHO
BCe PaGoOTH 06CEPBATOPHM COMONYMHUTH STOMY €IHHOMY IIAHY.
1 Kensynckyro, u Hepkckyio 06CepBaTOPHIO HYKHO OTHECTH
K IIepBOMYy THIy: B NEPBOii pa3pabaTkiBajachb OXHA, CPaBHU-
T@/IBHO, HEIIKUPOKAs TEMA, BO BTOPOH TaKMX TeM ObLIO HECKOABKO,
HO pa3pabaThIBaJHCh OHHM COBEPLIEHHO CAMOCTOSITENBHO, 6e3
B3aMMHOH CBSI3H, UMes B BHUIY JHIIb BO3MOXHO LIKPOKO HCIOJb-
30BaTh BCE€ MpeuMylnecTBa BeaumkoaenHoro 102-cu pedpakropa.
Tosbko B TOM oTxmene, rae paGoran cam ['ab, CyuIecTBOBaaIO
Onpeje/eHHOe CTPEeMJEHHE CBg93aTh wuccienoBanus CosHma u
38€31 C HCCAeNOBaHMEM Ja60paTOPHLIM. DBEIM ¥ BHEMIHUE
yCIOBHS, MEIUABIIHME OCYIIECTBJICHHIO YHCTO HAYYHBIX MHEEH.
[lpexxne Bcero oGcepBaTopusi He Gbla OCBOGOXAEHAa OT (hyHK-
unii yue6HOro xapakTepa M Jaxe eaBa He Opia MOCTPOEHA
B camoM Ymkaro. K cuacThio, moGenuna MBICAb O HEOOXOZMMO-
CTH YHTH OT TOPOJICKOrO OCBEIEHHS H IPYTHX HEG.1arompHsT-
HBIX YCJIOBHH, H MeCTO miIsg o6cepBaTopun OblIO BHIOPAHO,
XOTsl Hejaneko oT Yukaro, HO BCe XKe yXKe BHE ero U ero
BDEIHEIX BIUSHHIA.

Jlpyrum oTArYalomuM ycAOBHEM ObLIM 3CTETHYECKHE CTpe-
MJICHHS XKEePTBOBATeNs, 6Jarofaps yeMy apXUTeKTOD HO/KEH Ohli
OCTaHOBHUTbCS Ha IIOCTPOHKE M3 KHDIHYA, YTO IPENCTaBISETCS
COBEpIIEHHO HEYIOBAETBOPHTELHBIM C acTPOHOMHYECKOH TOUKH
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3peHus, KOTopass Tpe6yeT BO3MOXHOH OIMHAKOBOCTH TEMIIEepa=
Typ BO3LyXa BHE H BHYTPH GalIHH, UYTO HEOCYIIECTBUMO IpH
CKOJIbKO-HMOY/Ib 3HAUUTENBHBIX Maccax KHpIHua.

B I1pyrux OTHOIICHHAX Jen0 06CTOAN0, OXHAKO, Jyylle, U
Hepkckasi 06cepBaTOpUS NOJYHH/IA HE TOJBKO MEXaHHYECKYIO
MacTepCKyIo, Ha4yallo KOTODPOH MONOXHIN HHCTPYMEHTH U CTaHKH
KenByzncko#, HO U ONTHYECKYIO, C CAMOrO Haya/aa IOCTaBIEHHYIO
IO DYKOBOACTBO 3HaMeHHTOro onruka Purtues (Ritchey, muu-
doBuk 21/, -merpoBoro I'ykepoBa 3epkana). bea srtoii onrtu-
4eCKOH MacTepCKOW Heab3d OBIIO Obl OCYIUECTBHTh MHOTHX
HCCIeNOBaHUH, MPOU3BEAEHHEIX B o6cepBaropuu Mepkca. Hako-
Hell, ellle OYeHb BAXKHOH OCOOEHHOCTHIO €e 000pYIOBaHHS GHIIA
crenuanbHas CHEKTPOCKONHMYeCKass /Ma6opaToOpHsl HJjs BOCIPOHU3-
BeJleHUsl sIBNEHMH, Kakue HaOmonarorcs B cnektpax CouaHpa u
3Be31I.

Henumupm Oyner euie oaun mWTpux paborsl [ansa: HMepkckas
oGcepBatopusd Oriia Hayata B 1895 roxay u sakonueHa B 1897-m,
“T.-€. MMOCTPOEHA BCEro B JBa roxua!

Te crecHeHMs, KOTOpDble HEH3GEKHO CBSI3aHbI C YHHBEDCH-
TETCKO# 0OCepBaToOpUell, C ee YueOHBIMH TpeOOBaHUAMU H
OTrpaHHYEHHBIMH CpPEACTBAMH, HE IO3BOJH/IH Pa3BepHYTh 3I€Ch
JOCTaTOYHO IUHPOKO PpaboTy UHCTO HCCAenOBaTenbCKy. Ho
aBropuTeT [a18 OB yXe€ TaK BENHK, YTO €My OXOTHO MOIIEN
HaBcTpeuy MuctutyT Kapueru, nis KOTOPOro Ha3BaHHBIE 3aTPYZ-
HeHHd OTnajanu. 3xech ['31b MOr HPHJIOXKUTH yiKe BCIO MOIlb
CBOEro OpPraHM3alHMOHHOTO TEHHUS: OH COo31an 06CepBaTOPHIO HA
Moyur-Buncone.

Korma HWucrutyr Kapuernm npuHOMOHaAbHO peINMJ CTPOUTH
006cepBaTOpHIO /IS JanbHeHmero pa3sutust uccaenoBanui Coanna
W 3Be3x, HauaThix B KenByzme u npomo/mxeHHbIX B Mepxckoi
06cepBaTOpPHH, NMPEXAE BCEr0 BO3HUK BOIPOC O MECTe HOBOH
o6cepsaropuu. ['ecceit (Hussey) o6caemoBan ueablil psifi MeCT
B Amepuxe ¥ ABCTpanMy H B KOHIE KOHIOB OCTaHOBUJACHA Ha
rope Buacon B [Oxno# Kamudopuuu, 6mu3 ropoznxa Ilacaxens.
Dta ropa HOCTAaTOYHO BhiCOKa (oxono 1800 meTpoB), UTOOH
Hau6oJiee IJIOTHHIE M HENPO3payHBHE CIOM BO3AyXa OblIu yxe
HIKe HabJiomxaTess, C OJHON CTOPOHH, a C APYroil — OHa O0Y€Hb
JIECUCTA, YTO B' 3HAYMTENBHOH CTENEHH OocAabager ‘BpemHbIe
BAMsiHMS HarpeBanus Bo3ayxa Cosnnem. Kpome Toro kaumar
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Kanupopuuu orauyaercss OGONBIIMM KOMUYECTBOM SICHBIX JHEL
(uHorza meseEle MeCSIbl HENPEPLIBHOH SICHOM NOroAbl),— OYeHb
Ba)XXHOE YCJIOBUE JJIf M3Y4YEHHS SIBAEHUH, HASIMIMXCS MHOTO JHEH.

ITporpamma “ MoyHT-BuicoHckoit o6cepsaTopun 6bl1a Hame-
yeHa B OOWHUX uepTtax caeayomas: 1) umccaenoeanue CosHna,
2) ¢ororpaduueckoe H CNEKTPOCKONHMYECKOE H3YYECHHE B3BE3J
¥ TyMaHHOCTeH u (3) 1a6OpaTOPHBIE HCCAENOBAHMS A HCTOJ-
xoBanus ssieHnit CosHua u 3Be3xA. Brimosnenne Ttakoii mpo-
TpamMMst TpeGOBaJO OCYIIECTBJIEHHS Dsiia YCJIOBHH, KaK OTye-
TIMBOCTb JHEBHBHIX M HOYHBIX H300pax<€HHi CBETHZ, NPO3pay-
HOCTb JIHEBHOTO M HOYHOrO He6a, NJUTeNbHbIE MEPUOABI SCHOMH
NOTOMbl ¥ HE3HAUHUTEIbHOCTD, B CPEIHEM, CHJIbI BETpPA, 3aCTaBJSIO-
WEro ZPOXKaThb BOJbIIHE HHCTPYMEHTH H TeM YXyAIaolero
ux pabory.

Ias nosepxu TOro, B Kakoii Mepe MoyuT-Buscon ymosie-
TBOPSII STUM Tpe6OBaHMAM, GBI CHapsiKeHa 0C06as 3KCHEaM-
nMs Nox pykoBoAacTBoM [anisl, xoTOpasi Hauana CBOXO paGoTy
B Mapte 1904 roma. K nexa6pio Toro e roma BHIGOp GbLI yixe:
OKOHYATE/bHO DELIeH.

['1aBHBIe pE3y/bTaTEl B 3TOH SKCHEXUIMU OBUIM TOMYYEHBI
IpH NOMOILIM TeAECKOna, IOCTPOEHHOTO Ha MOXEPTBOBAHUS
mucc CHo (Snow) eme Mepkcko# 06CepBaTOPHA U 3aTeM NPH-
o6perenHoro y mocaexneir Mucturyrom Kapueru. B mem Goutu
yKe OCYyLIeCTBJIECHE MHOTH€ OCOOCHHOCTH KOHCTPYKLHU, Hame-
ueHHbIe ['s/ieM: CaMBlfl MHCTPYMEHT OCTaeTCs HEMOABMKHBEIM, H
JABHKYTCS JIMINb IOJAIOLIME €My CBET 3epKana, BpaLIaloleecs
naockoe 20-moitmoBoe (76-c#) 3epkano nenocTara W BTOPOE
BCIIOMOraTeJbHOE MJIOCKO€ 3€pKaso, HampaBJsIollee JyYd OT
nenocrata K 24-proiimoBomy (60-ciz) BornyToMy 3epkany pedie-
kropa. [Tocnennux 3epkasn uMeeTcss COGCTBEHHO IBd, MOTYIIHX
cveHsaTs onHO zapyroe. OxHO M3 HUX HMeeT (DOKYCHYIO IIHHY
B 18 MerpoB u pmaer udo6paxenne CosHuma oxono 17 cx B mo-
nepeyHuke, apyroe —c ¢oxkycom B 48 cmu u 40-cu usobpaxe-
uuem Connua. MaTepecHas neTadb: OBIO 3aMeyYeHO, UYTO MOX
neiicrsuem ayueit CoaHma 3epkana TepsiOT NPaBUIbHOCTH
¢opmel, HO 3TH HCKaXEHHS MEHbIIe B BETPEHBIE IHH, YeM
B Ge3BETPEHbIE; NMOBTOMY GHIIM BBEIEHBI 3AEKTPUYECKHUE BEHTH-
nATOpPHLI, 00AyBaomKe 3epkasa BO BpeMms paboThl. PesysabTaTh
MOJIY4YHIHUCh NPEKPACHBIE.
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Bropeim muctpymenToM MoyHT-Bunconckoit o6cepsatopun
6611 152-c pedaexTop, MOCTPOEHHBIH, KaK M Snow telescope,
Putyeem u HauaThli Takxke eme B Mepkckoit o6cepBaTopuu.

HemocraTok MecTa He NO3BOJSIET NOATO0 OCTAHABAHWBATHCS
Ha jpanbHeimeM passutad MoyHT-Buiconckoit oGcepsatopun,
Ha ' ee 1ByX OalIeHHBIX TeJECKONaX, FUraHTckoM [ykepoBom
258-cm  pednexrope, uHTEpDEPOMETPE, CNEKTPAaNBHBIX NPHUGO-
pax OTPOMHOH CHJBl U T. A., O MHOIOM H3 Yero pacCKa3hiBaeT
cam 'sap B Hacrosimed KuMxke. HeMaMeHHBIM OCTaeTCst TOABKO
ONHO: BCE€ 3J1€Chb NOMYMHEHO CCHOBHBIM LEHTDPAaJbHBIM HIAEAM
31Ol 06CEpPBATOPHHU.

Camo coboio pasymeercd, yTo B MoyHT-Buicosckoit o6cep-
BATOPMH MMEIOTCS CaMBIM MOJHEIM 006pa3oM 06OpyNOBaHHEIE
MEXaHHYeCKas M ONTHYeCKassh MacTepckue. JIOCTATOYHO CKa3aTh,
yto Putueit 3necr xe oruumdosan 258-cu sepkano Tykeposa
TesecKona.

MoyuTt-Bunconckoit ob6cepsatopueit ['anp Bosgsurays ceGe
BeJNMKHH NaMATHUK. [10 1e/1bHOCTH ¥ NPONYMaHHOCTH NJAaHa, MO
ray6uHe OCHOBHOH HJEH TPYNHO HaHTH YTO-HUGYAb BHILIE STOTO
uiM faxe paBHoe emy. M, GuiThb MOXeT, HyXHO 6bI0 Oul Bep-
HyTbC modTH 3a 100 sieT Hasan, uto6wl HaliTH, mutatis mutandis,
NOAXOAAIIee CPAaBHEHHE: BEIMKOE TBOPEHHE TEHWANLHOIO Habmio-
natens B. 1. Ctpyse, cymeBwero B cBoem perume, [lyaxos-
ckoit o6cepBatopuu 1839 roma, HCMOMB30BATH OTPOMHBIE N0 TOMY
BPEMEHH CPENCTBA HA OCYIIECTBJIECHHE €IWHOMH, ICHO H rny6OoKO
OCO3HaHHOW M NPOPaGOTaHHOM MIeH 06 H3yYeHHH M Hempe-
PLIBHOM MCCAENOBAHMH OCHOBHBEIX 3MI€MEHTOB aCTPOMETDHUH.

[TepeunTtaB HaSpocaHHbIE MHOIO CTPOKH, s BHXY, KaK cia6o
nepeaaHsl MHOIO BEIATJAEHUST OT pa6or I'ans, HO s Gyny ymo-
BNCTBOPEH, €CIM YHTaTeJb CMOXET MCKDEHHO CKa3aTb BMECTe
CO MHOH: BenuKasi, KMNydasl, INIOJOTBOpHas xu3ub! M He ocy-
mecTBua au B He#l [anbp npekpacHeix caos [ofo: la vie la
plus intense et la plus extense, camas mHpokas u ruayGokas
XH3Hb, B JydllleM CMBIC/IE STHX CJIOBP

A. OPBHHCKHH.

Opecca.
Hos6ps 1926.



I'JIABA TIEPBAS{I.

HOBOE HEBO.

B scHyio 6eanyHHYI0 HOYb BBHIMIUTE 004 OTKPHITOE HEGO
U nonpoOy#ite cocuutath 3Be3ibl. Ecin B HaxoAuTeCch B TaKOM
MeCcTe, KOTOPOe JEXHT JaJeKOo OT 3apeBa IOpPOJOB, HEDPEIKO
JOCTaTOYHO CHJABHOIO, UYTOOBI CKPHEITb BCE OOGBEKTH, KpOMe
CaMbIX SIDKHX, TO BBl HalJeTe, 4YTO 3TO HeJerkasi 3azaya. 3Be3Jbl
BCEX INECTH BEJHYHH IDEYECKHX aCTPOHOMOB — OT CBEPKAIOLIEro
Cupuyca 10 caMbIX C/1a0bIX TOYEK CBeTa, JOCTYMHBIX [VIa3y —
B 00uIMH pacChimaHbl MO HeGecHoMy cBoay. Mx umcmo kaxercs
6ecrnpenenbHEIM, HO JeHCTBUTENBHEII MOACYET CKOPO I[OKAKET,
yTO Ball IJa3 Obll BBexeH B 3abayxpenue. Ilo Bcemy neGy or
MoJoca 10 MOJMI0CA HEBOOPYKEHHBLIM IJ1a30M He/Ib3si GblA0 Gbl
OTKDBHITb OOJbIIE IIECTH — CeMH Thlcsiy 3Be3n. C ONHOrO MecTa,
Jaxe INpHd CaMOM OCTPOM 3DEHHM, MOXKHO BHIETb TOJbKO JIBE
UAH TPH THICAYM UX. M3 HHUX CTOJBKO J€XaT HA Npeneje BUIM-
moctd, 4To [IrosemeeB AJbMarecTt, KaTtajaor ECEX 3Be3J, I10JO-
MEHHS KOTOPBIX OBIIM HM3MEPEHbl IPOCTHIMH NPUGOpPaMu Trpe-
YEeCKHX aCTPOHOMOB, COAepkasa Toabko 1022 3Be3mwl.

MHOXeCTBO aCTPOHOMHYECKHX CBENEHHH yXOZdT JaJeKO
B TeMHOe mpomnioe, eme A0 [Itomomes: MbI HaxomuMm ux
B YMO3DEHMAX TIpedecKux (unr0cooB, B TaHHAX ErUNETCKOrO
conHeyHoro Oora, B HAOJMIOIEHHAX APEBHUX XaJaneeB. Bce Ha-
pOZXbl, NpPU NEPBHIX ABHKEHUSX CBOEH WHTEIEKTYaAbHOH MO-
JOJOCTH, YBJIEKAaeMBIe HOYHBIM BEe/NHKOJENHEM HeGeCc W 6e30CTa-
HOBOYHBIMHM JBHXXEHHAMH IAaHET, CTPOMAH ce6e Te WIU HHBIE
CHCTeMB! He6a, B KOTOPEIX YYBCTBO YIMBJEHHS U KaXJa 3HAHUA
00beIUHAANCE C MPAaKTHYECKUMH HYXJIaMU KU3HH. Mamepenue
BDEMEHH M HYXIBI MOPEXOACTBA BCErAa BJIEKIH K aCTPOHOMH-
YECKOMy MCC/IE€JOBAHHMIO, HO HA IIepPBOM [IAHE 3JeChb ObLIH
YMCTBEHHBIE 3anpochl. I'mmmapx u rpedeckHe acTPOHOMEI

Tanyounst mebee. 1
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aJeKCaHAPUHCKON IIKOJBl, OTOPOCHB 3a0AyXACHHA Marud Hu
rafianui, IOCTABHIM AacCTPOHOMMIO HAa HAy4YHYIO OCHOBY, XOTS
II03IHEE peaknMsl CPEJHUMX BEKOB 3acTaBu/ia Jadxe TaKOro Be-
AMKOTO acTpoHoMa, Kak Tuxo Bpare, obpamarbCd HHOTAA
K 3aHATHIM acTPOJOTHEH.

Puc. 1. Cospesaune Opuona (I'é66.1). CHIMOK NpH NOMOUIU MANEHbKOH

Kamepsl ¢ mnH30# B 2,5 ¢t orsepernem U 12,5 ¢ okanbHOi muunpl. Tpu sipkue

3BE3IpI B LEHTPE PHCYHKA COCTaB/AlOT nosc Opuona. Kak pas mox mum, B py-

KOSITH Meya, HAXOAMTCS HEeNPABHJIbHOE 6el0e MSTHO OKOMO TPeX MHIIMMETPOB

B IOMNEpeyHuKe — H300paxeHne 6oablIol TyManHOCTM OpPHOHA B MAJOM Mac-
wrade (B 6OAbLUIOM BHAE CM. pucC. 2).

JIPEBHHE IIPUBOPBHIL

Ilpospaunoe He60 Erunra, pemxo saTveBaemoe 0o6/axKam,
O4eHb 6JaronpuATCTBOBaJ0 HaGawomenusM [ITomomes 3xech
OBl COCTABJIEH €ro GO/BIION 3BE3AHBIH KaTasaor, OCHOBaHHBIH
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Ha Oosee paHHMX HabmogeHusix Fmnmapxa !) ¥ nmpeaHasHa-
YEHHBIH OCTaBaTbCs  €QUHCTBEHHBIM KATaJOroM Ha JBeHa-
JUAaTh CHAMIIKOM CTOJNETHH, OO TOr0 BpeMeHH, Korja Y ayr-
Bei#,  xuasp Camapkaunckuif, mnosropun paGoTy CBOEro
TPEYECKOTrO IpeimecTBeHHNKa. Bo Bce 3TO BpeMs Ha 3Be3JbI
CMOTPEJIM I/aBHLIM 00pa3oM KaK Ha ONOPHBIE TOUKH IJisl Ha-
OMIONEHHST MIAHETHBIX JIBHXKEHUH, W HaOM0JaTeNbHBIE MHCTDY-
MEHTHl Mal0 B YeM H3MEHAAHCb. ACTpo/ngOusA, cocrosiuas H3

Puc. 2. Bonpmass tymansocTb Opuona ([Tus). Cusara 258-cu Te-

JECKOMOM. DTOT CHHUMOK C KOPOTKOH 3KCNOBMIMedl IOKa3biBAeT TOJAbKO SIPKYIO

UEHTPAJBHYIO YacTh TyMaHHOCTH. [Ipu Gonee HOJATOH. SKCIOZUUHU CTAHOBUTCS
BHAUMOH 00IIKpHAST OKPYKAIOUas 00JacTh.

Kpyra, pasjieNeHHOr0 Ha TPaLycChl, C BPAIIAOIIEHCS [ONEPEYHOM
JUHEHKOH, CIyxXHUBIIEH N5 HaBexeHHs Ha HaOJMIOKaeMbIH Npej-
MET, JAeT XOpOIUEe MNPEACTABJECHHE O HX CYHN[HOCTH H OCHOBaX.
B cBoeit mpoctoit opme actponsiOusi MOJBEIIMBAaAaCh B Bep-
THKAaAbHOH IIOCKOCTH, M 3Be3Abl Ha6/I0any, HABOAS HA HUX
BH3UDbHl NOABHMIKHOH JMHEHKH. 3aTeM HAa Kpyre OTCUUTHIBANACh
MX BbICOTa. B KOHIlE KOHIIOB KPyr acTposasiOuu, yCTaHOBIEHHBIH
TaK, YTOOH OJMH U3 €€ [AHaMeTpPOB ObI MapasieseH 3eMHON

1) B macrostiiee BpeMsi STOT B3IVISI OTBEPraeTcsi, U aBTOPOM KATaJIora Cui-
Taior cavmoro Iltonomes. [lpum. peo. :

]*
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ocd, Cran apMUAVIIPHOH CcQepoi — NpenIecCTBEeHHUKOM HBI-
HeIIHUX 3KBATOPUAJbHBIX TEJECKONOB. bosbiine xameHnHbIE
KBaJPAaHTHl, yCTAHOBJACHHEIE B MEpPUIHAHE, NPHUMEHS/IUCh TaKkKe
O4YeHb JaBHO. VM3 TakuxX NPHCNOCOG/IEHHH, MaJO0 H3MEHSBLIHXCS
B TEYEHUES CTOJCTHUH, COCTOAN CAOXKHBIA HMHCTpyMeHTapuil ¥ pa-
HuOypra — 6o1bwmok o6cepBaTopuu, KoTopyo B 1576 r. nocTpoun
Bpare Ha matckom ocrpose ['Bene. B atom ,HeGecHoM rpage®,
MOJb3ysCh sl COOMPaHHSI CBETA BCE €LIE TOAbKO HEBOODYKEH-
HBIM ry1a3oM, Tux o0 npoussen Te HeoneHuMble HAGJIIOLCHHS, KO-
TOpble nMo3BoiuaM Kemnmaeply BeIBECTH HUCTHHHBIE 3aKOHBI I/1a-

Puc. 3. Moneab Bepwmuns Moyur-Buacomna, cpenanmas D a-
A€pMaHOM ¥ TNOKaspBaloWas MNOCTPOfiku o6GCepBaTOpUHU
cpemu nepeBbeB M KycToB. 18-u OGamwHa Ha Kpaio ciaeBa, HAXOLd-
LIAsACs Haj [PONUACTHIO KAaH60HA LyGHHON B 450 4z, NpeACTaBIsAET BEpPTUKANbHbIH
Teneckon  CMUTCOHOBOH acTpoduaumueckod  obcepsatopun. Ham me#t maxo-
mutrcst «ModacThipb» M IpYTHE SNAHHS, CIYKAUAE SKUIABEM JUIS 4CTPOHO-
MOB oGcepsaropnu Moynr-BuincoHa Bo BpeMs WX paoTsl Ha rope (KO4ATOpHI,
BblUACAUTENbHDIE, Ja00paTOPUM M MacTepckue Haxopsarcs B [lacamene). Mas
Aanplle 10 XpPedTy, Mbl MOCHENOBATENbHO HAXONUM KYIOX 25-cit doTorpadu-
YECKOro TeJEeCKOna, MatlMHHOE 3laHue, J1a60PATOPHH, FOPH30OHTANBHbLIA TeaecKom
Cuo, 18- GaumeHHBIl Teseckom M 45-1 OGameHHbIA TRJIECKOMN; IOCJAEIHUE TPHU
CAYKAT [ usysenust condua. Kynon 152-cu pedaektopa naxommzes kak pas
n0x 45-u OGaumHeH, 258-cu TENECKON HAXOIWTICA NAABIIC Hanp3Bo. Bricora
Moyur-Buacona okono 1200 .

HeTHBIX JBWXeHHMH. Ho u nocne Bceit 210l BekoBo# pa6oTH
8BE3IHBIH MUD HE COLEPxal OGBEKTOB, OMHMO KaKO#-HHGYIb
CNyYalHON KOMETHl W/IM BPEMEHHOH 3Be3Ibl, KOTODHIE JEXKalH Obl
BHE J10CATaeMOCTH JPEeBHEHINIUX acTpOHOMOB. [lpexcrasme-
HHSIM O 3BE3JHOH BCENEHHOH, 3a MCKJIIOUEHHEM Da3Be TeX JIO-
JIeH, KOTOpBIE MpeHeOperanu TBEPAOH INOYBOMH HaOMI0AeHUH,
CTaBuJa MNpEeJes] HE3HAYUTENLHOCTb OTBEPCTHS 4YeJ0BeYECKOro
spauka. Ho yxe 3anumamace saps HOBOro Beka.
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[Ipeobnamanue CosnHuA KaK LEHTPAJbHOTO Tenda COJHEYHOMH
cucremsl, koropoe Apucrapx CaMOCCKH# NpU3HaN NOYTH
3a TpU BEeKa N0 XPHUCTHAHCKOH 3pbl, HO KOTOPOE MO31Hee GBLIO
OTBEPTHYTO IOJ BaMsHMEM aBTopureTa llTOonemess u yueHui
1epKBH, OBIIO BHOBb YCTAHOBJNEHO IOJLCKUM CBSILIEHHHUKOM
Komepuukxom B 1543 r. KennepoBel 3aKOHBI IBHXEHHS
NJIAHET, COIVIACHO KOTOPLIM IVIAHETHl IBHMXYTCS HE IO Kpyram,
a N0 3JIHICaM, ' YCTPAaHHUIH IOCAEIHHH Je(EeKT KOMePHHKOBOH
CHCTEMBl M 3aCTaBHJIU, BOJCH-HEBOJEH, NpuHATh ee. Ho Kak cBeT-
CKU#, TaK ¥ LEPKOBHBIH MHD KDENKO JEpXKaauCh 3a NpenaHnue, u
OblIM KpaiiHe HyXHBl KaKue-HMOyIb OYeBMIHBIE IOKAa3aTeIbCTBA
HOBOM Teopuu. MIX mano ranuneeBo H300peTeHHE TesecKomna.

CobupaTenbHas JKMH3a (MIH XPyCTaNHK) YeJ0BEUYECKOTO IJIa3a,
OTpaHHYeHHAst 3pAauKOM IJiasa JO JuaMerpa He GoJee IoJy-
caHtuMeTpa, Obla EIMHCTBEHHEIM coOHpaTeleM CBETa 3Be3[,
KaKo# OBLT B DPACHOPSXKEHUHM TpEUYECKUX M apabCKUX acTPOHO-
moB. Teneckon T'anuaes, B 1610 . r cpasy pasaBHHYBIIHH
rpaHUIBl KW3BECTHOH TOTZA 3BE3JHON BCEJEHHOH, M CHEJaBUIHH
BUIMMBIMU HAM MHOTO ThICSI4 3BE3J, UMEJ] JIUH3Y C NONEPEUHHKOM
BCero OKono 6 caHTuMeTpoB. [loBepXHOCTH 3TOH JHH3EI, NpO-
MOpIMOHANbHAS KBaJpaTy €e MNonepeuHuka, Obla BCe XKe NpH-
GMU3HTENBHO B BOCEMBIECAT OXWH pa3 OGoJsblle MOIALH 3pauKa.
DTO OrpoMHOE yBeaHUYEHHe KO/IMYeCTBa COOWPAaeMOro CcBeTa
IOMKXHO OBlIO JaBaTh 3Be3abl 40 BeauuuHsl 10,5, KOTOPHIX,
KaK Mbl 3HaeM, MMEeTCH MOYTH MOJ-MH/JIHOHA.

CkasaTb, 4TO TaJHJAeEeB TENIECKON PEBOMIOLHOHU3HPOBAJ Yeao-
BEUECKYIO MBIC/Ab, HE Oymer caumkoM MHOTO. O6pauleHHBIH Ha
JlyHy, OH OTKpPBII TOPBI, PABHUHBI M J0/uHBI, a CONHIE, PaHblIe
cyutaBuIeecss GECIMOPOYHBIM B CBOEM COBEDIUEHCTBE, OKa3aJoCh
YCeTHHBIM TEMHBIMH NSITHAMH, MEHSIOLMMHCS CO IHS Ha JEHb.
IOnurep, y xoToporo O6bIJIO HaiAEHO 4YeTHIPE CIyTHHKA, 06pa-
IAIOLUMXCST BOKPYT HEro, NMpeiacTaBHa H300DaKEeHHE COJHEYHOH
CUCTEMBl B MHHHATIOPE M CHJABHO mnoaxpenua Ba3rasn Komep-
HHKAa HAa ee yCTPOHCTBO, OKOHYaTEIbHO YCTAHOBJEHHOE TaJju-
JeeBbIM OTKpHITHEM (a3 Benepsl M M3MEHEHHEM €€ BHUAUMOTO
JIuaMeTpa BO BpeMsi ee obpamenusi Bokpyr Connua. I'anuiaeeso
JI0Ka3aTeNbCTBO MPaBUABHOCTH Teopun Konmepuuxka o3Hauano
najieHue CpeIHEBEKOBBIX B3IVIANOB M [OCTABUJIO  acCTPOHO-
MHIO Ha TBeppoe ocHoBanue. Ho, xorg Teseckon Fagunesn
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YBEAUYHAA YHUCAO BUAMMBIX 3BE€3X BO CTO pas, Npomao eme
6oJiblIIe CTOJIETHA, MPEXKIAE YEM OBIIH PacKphuITEl HCTHHHBIE BO3-
MOXHOCTH 3BE€3IHOH ACTPOHOMHH.

CTPOEHHE BCEJEHHOH.

Bunpsim 'epmensb Obul MepBBEIM aCTPOHOMOM, KOTODBIH
Cepbe3HO B3sJCSd 34 3amayy O CTPOEHHHM 3BE3JHOH BCEJEHHOH.
B cBoeii mepBoii paGore ,O cTpoeHMH He6a“, NOJOXKEHHOH
Jloumonckomy KoposneBckomy O6mectsy B 1784 r., oH mucan:

Puc. 4. 258-cu (100-miotim) Tyke poB TemeckoI.

»110 HaCTOSIEro BpPeMEHH 3BE3THOE HEGO NPEeACTaBASIH — U
He HECOOTBETCTBEHHO [ HAaMEYEHHBEIX Iesell — BOTHYTO# mo-
BEPXHOCTbIO C(epsl, B ILEHTPE KOTOPOH MOXKHO OBIIO CUHTATH
MOMENIEHHKIM Tv1a3 Habmogarensd... B 6ymymem M Gymem cmo-
TPeTb Ha 9TH 006/1aCTH, B KOTOPHIE Telepb MBI MOXEM NPOHHU-
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KaTh NPH IIOMOLIX CTOJMb OO/BIIMX TENECKONOB, TaK, KaK ecTe-
CTBOMCIHITATENb CMOTPUT HA TOPHBIE Xpeber, HAH Ha OOLIMp-
HBIE MPOCTPAHCTBA 3€MJIH, COCTOSILME H3 CJOEB, Pa3iMYHO Ha-
KIOHEHHBIX M HAaNpaBAEHHBIX, HO B TO K€ BpeMs COCTOAIUX
U3 BeChbMa PA3AHUYHBIX BEMIECTB“.

HanpaBue cBoii 45-CaHTUMETPOBBLIH TEIECKOIl Ha 4YacThb
Mneunoro [Tytu B Opuone, [epuresp Hamen, 4To ero Gemoe
CUSIHHE IOJHOCTHIO Pa3pelLIaeTcss Ha MEJKHE 3Be3Ibl, B OTHENb-
HOCTM HEBH/JMMBIE €ro IIPEXHHUM TeAeCKonoMm. ,becuncnennoe
MHOXECTBO 3B€3J BCEX BO3MOXHLIX pasMepOB, IIPEICTaBJSIB-
KUXCA Temepb MOeMy B30pYy, OBIJIO BOWCTHHY IOPa3UTENLHO;

Puc. 5. YcrTanoBKa moaapHOH ocwu 258-cx teaeckonma.

HO TAK KaK Mepuaoluuil 6JeCK CBEPKaIOIMX 3Be3J MOXET BO-
BJIeYb HAC B OWIMOKY M 3aCTaBUTh IPEYBENHYUTH YHUCJO NPOTHUB
TOrO, 4TO €CTh Ha CaMOM JgeJie, TO § IOMBITA/NCH PEUTH 3TOT
BONPOC, CAEAaB IIOACYETH BO MHOTHX [OJIIX 3DEHMS M BBIUMC-
JUB M3 CpEJHEro, MOJYYEHHOLO H3 STHX IOICYETOB, CKOJBKO
3BE31 MOXET COjepxkaTh Kakas-HMOyAb JaHHAas yacTb Mieynoro
[lytu“. DTUM myTeM, NPUMEHEHHBIM HE TOJBKO I Mieunoro
[lytu, HO W nas BCex yacredl Heba, [epurenb OMpeneTH.
¥ OpUG/AM3UTENbHYI0 HHCACHHOCTb, M pacnopesie/ieHue BCeX
3Be3Jl, JIOCTYOHEIX €ro IpuGopy.
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CpaBHUBasi MHOTHE COTHM TaKHMX ,YEPNKOB®, WJIH IOLCUYETOB
3B€3J, ONHOBPEMEHHO BHUAUMBIX B IOJIE 3PEHHS BEAUYUHOIO
npub/IM3UTENbHO B YeTBEPTh NOBEDXHOCTH MOAHOU JayHEL, [ e p-
II €Jb HalleJa, 4TO CPEJHEe YHUCAO 3BE3J B IOJIe 3PEHUS BO3-
pactaeT IO HAaIPAaBJAEHUIO K OGOJBLIOMY KDYyry He6GecHO# cdepsl,
KOTOpHIA OJauke Bcero cosnanaer ¢ Mieunsiv Ilyrem. B ness-
HOCTA4 Tpajycax OT 3TOM MJOCKOCTH, Ha nouiocax Mieunoro
[lyty, B mose B3pEHUS TeJeckona B CpeIHeM OBIO BHIHO
TONBKO uyeTsipe 3Be3npl. C npubmmxenuem k Mieunomy I[lyTn
3TO 4YMCJO0, YBEIMYMBAsCh CHayasa MeJIJIEeHHO, 3aTeM Bce GoJee
u Oosee OBICTPO, NOIHMMAETCSl, HAKOHeI, IO CPexHero B 122
3BE3Ibl HA OJHO MOJIE.

Otu nHabaomenus ObLIM CAENAHH B CEBEDHOM [MOJyMIAapHH,
a mnosgHee JlxoH [epumenp, NOIB3ysICh OTIOBCKHM TeJe-
ckomnoMm, Ha Mbice Jlo6po#t Hamexnawl Hamlen, 4To U B I0XKHOM
NoNyIllapu¥ BHIMMAasi 3Be3[Hasl IJIOTHOCTH PACTET IOYTH TaKHUM
xKe o6pasom. [lo ero oneskawm, obliee 4uCJAO 3Be3J BCero Heba,
JIOCTATOYHO OTYETIWBO BUIUMBIX B €ro TENECKOMN, YTOOGhI MX
MOXHO OBIIO COCYHTATb, COCTABJSIET, BEPOSITHO, OXOJO ISITH
C IOJOBMHOM MHU/IIHOHOB.

[epmesan npuman K 3akKJIOUEHHIO, ,YTO 3BE3JEI HALIETO
He6a He pacCesHbl B NMPOCTPAHCTBE 0Ge3pa3MUYHO MO BCEM Ha-
NpaBJIeHUsM, HO 06pasyloT CJOH, TOJU[MHA KOTOPOro, B CpaB-
HEeHHWU C €ro MJIMHOH M INMPUHOH, HEBeJHWKA, U UYTO 3eMJasd
3aHMMAET B 3TOM CJI0€ MECTO NPHOJM3HTENBHO B €ro IEHTpe,
6,13 TOUKH, I'l€ OH NOAPA3NENTETCS HAa IBE TIVABHLIX BETBH,
HAaK/JOHEHHBIE OJHA K JAPYrod noj HeGONbWHM yriaoM“. ITOT
B3IVISJ MO CymIeCTBY HE OTJMYAETCS OT COBPEMEHHOTO IIpe-
craBienuss Qopmer Maeunoro [lyTw; HO Tak kak [epmennu
HE MOIIM BHIETb 3Be3J CJabee MNITHANUATOM BEJMYUHBEl, TO U
WX BBIBOIBI, Pa3yMeeTcs, ObLIM NPHIOXKHMMBI TOMBKO K OTpaHH-
YEHHOW 06/JacTM BOKDYT COJMHEYHOH CHCTEMBI, B CpeJHMHE TOH
6e3rpaHMYHO DACKUHYBIUEHCS 3BE3NHON BCEJNEHHOI, KOTOpas
CTasa MOCTYNMHOH HAIIMNM HBIHEIIHMM MHCTPYMEHTAaM.

COBPEMEHHBLIE METO IH.

[TopasutenbHbie ycHeXd COBPEMEHHOH AaCTPOHOMHM OGBIIK
OOyCJ/IOBJEHB TJIABHBIM 00pasoM JAByMs BEAUKHMM JOCTHXKeE-
HUAMM B 00/1acTH npUGOPOB: BO3HUKHOBEHHEM W Da3BUTHEM
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doTorpaMuecKOro TenecKona H NPHJIOKEHHEM CIEKTPOCKONa
K M3y4eHUIO HeGEeCHHIX O0O0BbEKTOB. DTH HOBBIE MOTYYHE HHCTpY-
MEHTHI, BMECT€ CO MHOTMMH JDYTMMH MX JOMOJHEHHAMH, COBEp-
UIEHHO PEBOJIOLHOHM3UPOBABIINMU YCTPOHCTBO 06CepBaTOpui,
HE TOJIBKO OTKPHLIX HECPABHEHHO 6OJ/blIee YHCAO 3BE3J U TY-
MAaHHOCTEH, — OHH CleNald TaKXke BO3MOXHBLIMH TaKHe HaOaio-
L€HUsI, KOTOpBIE MPE¥Je CYUTANMCh HEBO3MOXHBIMH. XHUMHUe-
ckuii amanu3 caaboit 3Be3ABl B HACTOfIlEe BpPeMs TaK MPOCT,
YTO €ero MOXHO MNPOU3BECTH B OUYEHb KODOTKO€ BpeMs, C Ta-
KOl K€ OBICTPOTOH, C KaKOH BEINECTBO TOH XK€ CJI0XKHOCTH
MOMHO 4HAJAA3UPOBaThb B Jab6oparopud. CneKTpockon H3MepsieT

Puc. 6. Camvass HUXHAS 4acTh TPyOH 2568-cu TedecKoma, TO-
ToBas Aas oTnpaBku u3 [MacageHns Ha MoynT-Buacomn

TaKXKe CKOpPOCTb 3Be3Jbl, HaBlA€HHE HA pPA3NUYHBIX YPOBHAX
B ee aTMocdepe, €€ NMpUOAM3HTENBHYIO TeMIEPaTypy, a Telepb,
IPHM IOMOIIM HOBOTO OCTDOYMHOTO METOHXa, M €& pPAacCTOsHHE
or 3emau. On onpejgensier cKopocTh epamienuss CosHLA U Ty-
MaHHOCTEH, CyIeCTBOBAHUE U NEPUOAB! o6paumienu#l 1o op6uram
JIBOMHBIX 3BE3Jl, CAMIIKOM TECHEIX, 4TOObBI HX MOT DasIeauTh
KaKo# OBl TO HU OBLIO TE/NECKOMN, HaluyHe MarHHTHBIX MOJeH
B COJHEYHBIX MNATHAX M TOT (akT, yro Co/iHIE B IEJ0M, MO-
n06HO 3eMmie, sIBASIETCS MarHHTOM.

OTH HOBBIE BO3MOXHOCTH; BMECTE C IDYTHMH, KOTOpPHIE MO-
JYYHIUCH Oaroaps MpHJAOKEHHI0 (GU3UYECKHX METOLOB CaMOrQ
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pPa3HOOOPA3HOIO0 XapaxTepa, JaJeKO pPas3IBUHYJAH TOPUBOHTHI
acTpoHoMa. Temepb OH MOXET MONOHTH K JBYM BEJUKHUM 3a-
jpayam: 1) O CTPOEHHMH BCENEHHOH M JABHXEHHSX COCTABJSIOIHX
ee Tesl U 2) 06 3BOAIOIHUM 3BE3J, UX NPHUPOLE, IPOUCXOXKIEHUH,
pocre u CMepTH. DTH JABE 3ajaud BHYTPEHHE CBSI3aHBl MEXTY
co0010, U UX HyXHO u3yyaTb kak oxHy !). Eciu 6s1 mecTo mo-
3BOJISINIO 3TO, TO OBIIO GBI HHTEPECHO CAENATh 0630D YCHEXOB, yKe
JOCTHTHYTBIX MpPH MOMOIIA COBPEMEHHBIX METOXOB aCTPOHOMH-
YeCKOro wuccaenoBanus. Yixe chororpadupoBaHsl COTHH MHUII-
JMOHOB 3BE€3J, U MpPEJNEeNbl 3BE3JIHOW BCENCHHOH pa3JBUHYTHI
IaNeKO B IPOCTPAHCTBO, XOTS ele M He 10 Kouna. Illaposwie
3BE3JHbIE KYyYH C HECATKAaMH TBICSY 3Be3] IPEICTaBASIOT COGOI0
IBNIEHHS TaKOTO orpomMHoro mMacmra6ba(nmo Il a ma e 10), 4ro cBery,
PacnpoCTpPaHSIOMIEMYCSI CO CKODOCTBIO TPEXCOT THICAY KHJAO-
METPOB B CeKyHAy, HyxHO 500 Jer, 4ToGH NpPOJIETETH yepe3
OJHy M3 HMX, TOI'Ia Kak HauboJee naJeKHe U3 3THX 00HLEKTOB
HaXONsTCH HA PpAacCTOSHUH, GbITh MoXeT, cBoiwe 200000 cBe-
TOBBIX JieT oT 3emnu 2), CnupaidbHblE TYMaHHOCTH, YHUC/JAOM
CBLIIE MHJJIHOHA, NPEACTABJSIOT COOOI0 OTIPOMHBIE Bpallalo-
IIMEeCss MacChl B NPOIECCE Pa3BUTHS, HO MBI €IIe HE 3HaeM C JO-
CTOBEPHOCTDIO, HYXXHO JI1 CYHUTATh UX OTACIBHBIMU ,OCTPOBHBLIMH
BCENEHHBIMU“ MM K€ BXONSIIUMH B COCTAB 3BE3IHOH CHUCTEMEI,
B £OTOPDOM HaXOAUTCA HAIla HUYTOXHAas rpynna Coanna u mia-
HET, OTPOMHBIE 3Be3jgHble 06naka Mieunoro [lyru u jpanexue
I1apOBBIE 3BE3IHBIE KYUH.

OTH HEMHOTHE MOJAPOOHOCTH MOryT Jxathb caaboe mnpencra-
BIEHHE O MaciTabe H3BECTHOM HAM BCEJNEHHOH, HO HyXHO CKa-
3aTh EINE HECKOJbKO CJIOB O HEKOTODHIX M3 CAMBIX MOPA3UTE/]b-
HBIX €€ §IBICHUH. 3HAUUTENbHOE OONbIIMHCTBO 3BE3J, IBHIKEHHS

1) Tpersell Benuko# sagayel acTpoHOMa SIBIAETCS H3YUYEHHME CTPOEHHS Be-
mecTBa, 0 yeM rosopurcs B ruase Ill.

2) Ilo onwoMy u3 HenaBuuX uccaenoBanuil Il amue s (pansuie pa6orapiero
B Moyur-Buiconcko#i oScepBatopuu, a Temepb XupeKTopa 3HameHuTolk [Iap-
Bapuckofi obceppatopud, rue [llamief samecTna He Tak JABHO CKOHYABLIErOCH
9. INukkepunra), 3Be3iHOe 06/aKO, CTOSIIEE B H3BECTHOM KATa/lOre TyMaHHOCTeH
New General Catalogue nox Hovepom 6882 (B 06bYHOM aCTPOHOMHYECKOM
o6osnavennu N. G. C., 6882), maxomurcs emie pgaibiie. PaccrosiHue 3TOTO
CKOIVIEHUSI TAK BEIUKO (3TO MoKa HEBECHbIH 06BEKT ¢ HAanGOILIIUM U3MEPEHHBIM
OT HAC PACCTOSIHUEM), UTO CBET JOJKEH JeTeTh OT HEro A0 HAC MU JIJI U O H JeT.

ITpun. peo.
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KOTOPHIX OBIIM ONpeJeNeHbl, NPUHAMICKAT K OZHOMY H3 ABYX
BEeJUKHX 3BE3JHBIX IIOTOKOB, HO pOJb, KOTOPYIO HIrPaiOT 3TH
IOTOKM B 3BE31HOH CHCTEME KaK B IEJOM BCE elle HEesiCHa.
Msbl paspenunu 3B€3JIbl Ha KJIACCHl, MOBHAHMOMY, B MOPSIAKE UX
3BOJIIOLOHHOTO Pa3BUTHS 1), IIe OHH MEPEXONAT H3 IEPBUYHOTO
COCTOSIHMSI Ta3000pasHBIX MacC HHYTOXKHOI IIOTHOCTH uYepes
pas/uuHBE MOCTEAOBATENbHEIE CTaAHH, OOYC/IOBIEHHBIE MOTEpeH
Tem/Ja NyTeM H3JIyY4eHHS H ITOBBIIIEHHS IVIOTHOCTH, NMPOMCXOIS-
Hero OT HuXx cxaTud. JJOBONIBHO CTPAHHO, YTO CKOPOCTH 3BE3J
B NPOCTPAHCTBE TOXe OOHADYXMBAIOT COOTBETCTBCHHBIE H3Me-

Puc. 7. Hactb cTanbHON depMB Kynouaa nas 258-cx Tereckoma
no fopore Ha MoysHt-Buuacos.

HEHHS, YBEIWUUBAACh C BO3PAaCTOM 3Be3Abl WM, OBHITH MOXKET,
B 3aBHCHUMOCTH OT €€ MaCCHl.

B ouepyeHHHIX HaMHM Npejfenax MOXHO JHaThb TONbBKO He-
CKOJIbKO YKa3aHUH Ha IeNd HOBOH acTpoHomuu. OIHAKO U CKa-
3aHHOTO JOCTaTOYHO, YTOOBl IOMOYb KaXJOMY OLEHHTb YBEJHU-
YeHUE BO3MOXHOCTEH HCCAEJOBaHMA M NPUPONY TPYIHHIX 3a-
NaHu#, BO3JaraeMbIXx HAa COBpeMeHHyI0 o6GcepsaToputo. Ho
Npexae YeM MEePedTH K ONMMCAHMIO OJHOIO U3 MOCACIHHX MpPH-

1) CM. npubapieHue B KOHue KHUTH. [Ipu. veo.
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06peTeHu! aCTPOHOMHYECKUX HHCTPYMEHTANbHBIX CPEACTB, HYkHO
CKasaTb HECKOJBKO CJOB O IVIaBHBIX BHJAX TeJECKOIa.

PE®PAKTOPB U PESJIEKTOPBHL.

ACTDOHOMHUYECKHE TeNeCKONbl OBBAIOT XBYX BHIOB: pedpak-
TOpel U pedaexkTopsl. PedpakTop HAM NpPeNTOMISIOIHN Tee-
CKOIl - UMeeT OGBEKTHB, COCTABJEHHBIH M3 IBYX HAM GOJBIIErO
yyc/aa JIHH3, PACHO/IONKEHHEIX Ha BEpXHEM KOHIE TPYO6HI, KOTOpas

Puc. 8. TMocTtpofika cTaAbHOLO 3AAHNS U BPAULAIOMEroCHd Ky-
nonxa gas CykepoBa Teneckona.

HanpaBnaseTcs Ha HebecHbl 00bexT. CBeT, mpoumefmKH Yepes
3TH JIHMH3bI, coOHpaeTcs B (okyce Ha HIKHEM KOHIE TPYOH,
[I€ NOJyYeHHOE H300paxkeHHe AuGO HCCAEAYETCS I/1a30M IIPH
NOMOIIM OKyJasipa, Au60 dororpadupyescs Ha CBETOYYBCTBHU-
TENbHYI0 NIAaCTHHKY, HanGonee KpynHs m npuGopamu 5TOTQ
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tuna ssagiorca 91-cahtuMerpoBrdl JIMKCcKuR Teseckon u 102-can-
THMETPOBRH pedpakTop Hepkckoit o6cepBaTopuu.

PedaexTopsl uad OTpa)karollye TeNeCKONbl, 0COOEHHO yIO00-
Hple Aas Qororpaduueckoil paGoTsl, XOTs NPEBOCXOAHbLIE M /s
BU3Ya/bHEIX HaO/I0fEHKI, TOCTPOSHBl COBEPIIEHHO HHAue. Y HUX
HeT. 00bekTHBa. Tpyba Teneckoma OOBIKHOBEHHO ObIBAaeT pELIET-
yaTas, OTKDHITasd Ha BepPXHEM KOHIE M C OOJBIIMM BOTHYTHIM
3€PKa/JOM y HHXKHErO KOHIA. DTO 3€epPKaJ0 M 3aMEHSIeT JINH3Y
06bekTHBa. Ero BepxHusis MOBEPXHOCTb UMEET MapaboIoHAaIbHYIO
dopmy, Tak Kak npu chepuyeckoil MOBEPXHOCTH €ro, JAY4YH, NpH-

Puc. 9. Bamusg ¢ Bpamawoumwmumcsg kynosou, 30 x4 IHomnepeuyHu-
koM, nasa 258-c4 FykepoBa Teneckoma. CHAMOK C BepIUHHB 45-i
6alleHHOro TeJaeCcKoa.

X0As1de OT AaNeKOro MpejpvieTa, He COeJUHANUCH Obl B OJHOM
¢oxyce. Taxum 006pasoM 3AeCh CBET HE IMPOXOJUT CKBO3b
CTeKJI0, — 60/bIIOe IPEUMyIIECTBO, 0cO6erHO aas ¢oTorpaduy,
TaK KakK MOMVIOUEHWE B JIMH3aX YCTPAaHSEeT MHOTO CHHHMX M (uo-
JIETOBLIX Jydel, K KOTopeiM (oTorpaQuyecKrie MJIaCTUHKH 4YyB-
crBuTenbHee Bcero. OTpaxeHue Jydyed NMPOHUCXOZUT HA BEPXHEH
NOBEPXHOCTH 3€PKaJsa, NOKPHITOrO CI0EM YHCTOro cepebpa, KOTO-
pblii 0GHOBJSAETCS HECKOJABKO pa3 B TOJ U BCErja NOAAEPKHUBAETCS
B COCTOSIHMM BBICOKOro Gaecka. [locepe6GpeHHOe CTeKNO Jaydlue
METa/l/I0B HWJIH APYTHX BEIIECTB /i TeJIeCKONHYECKUX 3epKall
raBHEIM 06pa3oM MMOTOMY, YTO €ro MOXHO OTIAM(OBATH H IMO-
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JUPOBaTh BECbMa COBEPLIEHHO M 4TO IOCEPEOPEHHYIO NOBEPX-
HOCTb JIETKO OOHOBHTH, KOIZa OHA IMOTYCKHEET.

Bonpmue pedaexkropel epmenss u mopra Pocca, sep-
KaJia KOTOPBIX OBLIM CHENaHbI U3 0COGOT0 3ePKAaNbHOTO METaia,
OblIM 3HAYUTENBHO clabee ropasno MeHbIIUX TEeJNECKOINOB Halllero
BpeMeHU. B aTW HMHCTPYMEHTHI 3Be3Jbl Ha6GMI0JANHCh B TO BpeMs,
Korga Gsarofapst BPAllEHHIO 3€MJIHM OHH MEpeceKaly Mmoje 3pe-
HHsI, AU00 Ke 3Be3bl YIEPKUBANUCH NPUOIU3UTENBHO HA OTHOM
MeCTe MOJIS 3PEeHHsT NEePENBHIKCHHEM TeNeCKONa Np{ I[OMOIIH
BepeBOK i Iened. B To Bpemsi eme He 6bIIO (Dororpacduue-
CKHX IVIACTHHOK, JAIOIIUX HaM HEBHJUMBIE 3BE3JBI M TYMaHHOCTH
I[P MHOTOYA4COBBIX 3KCIO3UIUAX C COBDEMEHHBIMM MHCTPYMEH-
Tamu. Mmu, BOpoueM, Henb3s ObIO Obl M NOJb30BaTHCA 32 OTCYT-
CTBHEM JIOCTATOYHO COBEPLIEHHOrO YaCOBOTO MEXaHH3Ma, HE0OXO-
IUMOTO Jijii TOTO, 4YTOOBl YAEPXKHUBATb H300PAXKEHHUE B3BE3J
B TOYHOCTH HA OJHOM M TOM € MECT€ YyBCTBUTEIbHOH IJIACTHHKH.

Beo 6B MHTEPECHO NPOCAeIUTh HOAryI0 6o0pnOy 3a mepseH-
CTBO MeXHIy pedpakTopoM U pPe(AEKTOPOM, KaXIbli M3 KOHUX
B M3BeCTHLIX CTAJUsIX CBOErO pA3BHUTUS Kasajicd HaWNy4LIUM
MHCTPYMEHTOM. B coBpeMeHHON 06cepBATOPHH MOMBL3YIOTCS 060-
UMM THNAMH, KAXKIBIM ISl TeX Iesed, NI KOTOPBHIX OH Jydme
npucnoco6maed. s dororpadupoBaHus TyMaHHOCTEH U H3yye-
Hus Gosiee cnabbX 3Be3X OCOOEHHO NPUTONEH DeQAECKTOD, 4YTO
AICHO ToOKasaja pabora Takux nmpubopos, kak Kpoccaee u Mui-
acoB pedaexropsl JIMKCKO# ob6cepBaropuu, 6oapniol 184-caH-
THUMETPOBHIHA ped/iekTop, HEJaBHO HAYaBLIMil JEATeNBHYI0 PaboTy
B [naBuofi Kamancko#t o6cepsaTtopuu, u 152-caHTHMETDPOBBIH
(60-mroiiM.) u 258-canTumerpoBrlii (100-xt0fiM.) pedaekTopsl 06-
cepatopuu na MoyHnT-Buicone.

HeBoopyxeHHBIA /a3, CO CBOEH BOCIPHHUMAIOLIEH MOBEDPX-
HOCTBIO OKOJIO OJHOI YeTBEPTH KBaIpaTHOrO CaHTHMETpa, IO-
3BOJISIET HAM BUIETH 3BE3[bl LIECTOIl BEJHYHHBL 45-CAHTHMETPO-
Bbii (18-mroiim.) pedaexrop I'epmiens, ¢ MOBEPXHOCTbIO NPHOIHU-
3utenbHO B 5000 pas 6oablieto, fenas BULHMBIMUA 3Be3IBl NsTHA-
ANATON Benu4uHBL. 152-CaHTUMETPOBBIH pediIeKTOp, MOBEPXHOCTD
KOTOPOIO IpEeBBIIIAET NOBEPXHOCTH 3padka B 57 600 pas, OTKpPHI-
BAEeT 3Be€3Jbl BOCEMHAAIATON BEJNHYHHBI, TOIJA KaK /IS MOJTyYeHHs
3Be31, MPUOIH3UTENBHO IBaAUATON BeJHUHHEl TPEOyIoTCS dororpa-
(buyeckue CHUMKH C dKCIO3UUMEH B YeThIpE HJM NATH YacoB,
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Kaxaplil BBIMTPHIII B BeAHYHHE O3HauaeT 60/bLIOH BBLIMIPHIII
B UMCJ€ BHUIMMBIX 3B€3J. 3Be3Jbl BTOPOH BenuuuHel B 3,4 pasa
MHOTOUMC/IEHHEe 3Be3J NepBOi BeNMYMHBI, 3BE3J BOCHMOKH Be-
JHYMHBL B TPH pasda Oosblie, 4eM 3Be3J CENbMOH, B TO BpeMs
KaK 3Be3Jbl IIeCTHAXUATO! BEIMYMHBI TOJNBKO B 1,7 pasa MHO-
rOYMCJIEHHEE 3Be3J NMATHA/NATOH BeJHUUMHBL. DTO NOCTOSHHO yObI-
BalOINEe OTHOLIEHHE OOYCIOBIMBAETCS, BEPOSATHO, NEHCTBHTE/b-
HBIM YMEHbIUEHMEM YMCJIa 3Be3J K IPaHHIaM 3Be3JJHOM BCEJEHHOH,
TaK Kak, HeCMOTpPS Ha CaMble MCYEPIBbIBAIOIKE [POBEPKH, elle
HE YHal0oCh MONYYUTb HUKAKHX JOKA3aTeNbCTB I1OIVIOIEHMS
CBETA IPH €ro NpoxoxJeHuu yepe3 mpocrpanctso. Ho, necmorps
Ha 3TO yOhIBaHUeE, BHITPHILL OJHOH N00aBOYHOH BENTMYHHBI MOXKET
03HayaTh PUGABKY MHOTMX MH/IJIMOHOB 3BE3J K TEM, KOTOPHIE yKe
Ha6M01aI0TCs B 152-CaHTUMETPOBHIH pedaexTop. 31eCh Mbl BUAUM
OJIH U3 [VIABHBIX MCTOYHHKOB HHTEPEca K BO3MOXKHOCTSIM HOBOTO
258-caHTUMETPOBOTO pedIeKTOopa.

958-CAHTUMETPOBLIH TEJAECKOI.

B 1906 roxy nokoinniii Jxon Fyxep us Jloc-Anxenec
noxepreoBan MucrutyTy Kapaeixu B BAlIMHI TOHE CyMMY, HYXKHYIO
I/ COODPYXEHHUsI TEJIECKOMHUECKOro 3epkana B 258 cu B mome-
DeuHHMKe M JOCTaTOYHO GOJABILIOrO, TAKMM 006pa3oM, 4TOGH COOH-
paTh ceera B 160000 pas Goabiue, uem raas (puc. 10). OriuBka
U OXJIQXKJEHHE MOAXOJISANIETO CTEKISHHOIO AMCKA, MOINEPEUHHKOM
B 260 cx u TOMIUHOI B 33 ¢/, BECOM OKOJIO 5 TOHH, OKa3a/lduChb
ype3BLIYAfHO TPYAHOH paGOTOi, B KOHIE KOHIIOB BHIIOJHEHHOM
kpynHo#t (paniy3cKoil 3epxanbHOi (pabpukoi St. Gobain. B na-
cazieHCKuX 1) momemeHnusix o6cepsaropun Moynr-Bunbcona Gblia
MOCTpPOEHa CIeNnuanbHasi ONTHYecKas snabopaTopus; 31eCh o6cep-
BATOPCKHE ONTHKHM YCIEUIHO Ppas3peliund JOIryIo 3ajauy K-
(oBKM, MOJHPOBKM M INIPOBEPKHM 3TOro 3epkaia. Jra pabora,
upe3BLYAiHO TOHKAs, MOTPe6oBajsa Il CBOEro 3aBepIUeHHS

1) Iacanena — roponok B Kamugopuun y mopxoxwua ropet Buicona (Mount
Wilson). Acrtponombl MoyHT-BuicoHCcKoll 06cepBaTOPHU HWMEIOT 34€Ch MOCTOSH-
HOe MECTOXMTeNbCTBO, NOABIMAACH HA TOpY JUIUb B T€ [AHM, KOrJa HACTyNaer
UX ouepeis HaGmonats. B TMacameHe HaxoasTCsl TaK:Ke 06CEpBATOPCKHE NABOPATO-
puH 1 MacTepckue. Braronaps ykasanHoMy pacipeleneHuio paboThi 0GcepBaTopust
paboraer co BceHl HANPSHKEHHOCTHIO, KaKas TONbKO BOSMOXHA, M HH OJHA SICHAs
HOYb He HPONAfAET JAPOM. TIpun. peo.
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nenoro psina aer. Tem BpeMeHeM, uneHbl 06CepBaTOPCKOro IITATa
COCTaBUJIX NPOEKTHl KYMOJa M MOHTHDOBKHM TeJIECKONa U H3ro-
TOBUJIM A9 HUX paboune ueprexy. [lo6aBounbli B3noC Kapuemxu
B cpexctBa KapHemxueBa HHCTUTYyTa B BamuHITOHE, OTZAE/NIOM
KOTOPOro siBAsieTcs o6cepBaTopust Ha MoyHT-Buncone, fanu Heo6-
XOJMMBIE CpEACTBA [/Asl OKOHYaHHS M YCTaHOBKM TEJIECKOMNa.
[Tocne 3amepxKHU K3-3a BOHHBI, KOIJAa MEXaHHYECKHE M ONTHYE-
CKHE CpeJIcTBa 06CepBATOPCKUX MACTEPCKHX OBIIH HCHOJb30BaHbI
JIUIsI BOGHHBIX 1 MOPDCKHX Lieneii, 3TOT TEJECKOI Tenephb PEery/asipHo
paboraer Ha MoyHT-Buacose.

Puc. 10. 258-cx 2epKaldo, TOIbKO YTO nOCepebdOpeHHOE, 11O Is-
TOEe H3 KOMHATh (/s CepeOpPEHUs B KONOHHE, Mepejg npHKpe-
NIeHUeM K HU)XXHeMy KOHNY Teaeckomna (BUL CBepXY).

STOT MHCTPYMEHT CTOMT Ha MACCHBHOH KOJIOHHE M3 2Ke/1e30-
6erona, 10 u BricOTOH M 15 u B monepeyHuke cBepxy. Toucras
CTeHa MIET K Iory OT 3TOro crosnba Ha paccrosHue 15 MeTpos;
Ha 3amajJHOM CTOpOHE €e OyneT yCTAaHOB/IEH YPE3BLIYAMHO CHJIb-
HbIH cnexTporpad nns ¢ororpadupoBaHus CIEKTPOB Hauboaee
SIPKUX 3Be3I. BHyTpH KONOHHBI NOMemamTcs TeMHas (ororpa-
(uueckas KOMHAaTa, KOMHATa HIAs cepeOpeHrs 3epkana (ero
MOXHO OMYyCKaTh B 3Ty KOJIOHHY) M 4acoBas KOMHATa, B KOTOPO#
CTOUT MOTYy4YM# 4YacOBOH MeXaHH3M, 3aCTaBJAAIIIMA TeaecKon
IBUTaThCS COOTBETCTBEHHO BMIMMOMY IBMXKEHHIO 3B€3J (puc. 11).
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MoHTHpPOBKa - TeNeCKoNnd — TaK HasblBAEMOTO  aHIVIHHCKOro
Tdna: Tpyba - TeJeckoma -~ CBOMMH  IIMNAMH IO  CKJIOHEHHIO
CUINT B MPOLOJBHEIX YacTax MNOAIPHOH OCH, IIOCTPOEHHOM
B ()opMe YeTHIPEYrOJILHOTO sIPMa, KOTOPO€ CBOMMH KOHIIAMH
JeXHT HAa MaCCHUBHBIX IIOJCTaBKax K ceBepy H Iory (pHC. 4).
DTH KOHUBI NOMKHBI ObITh- HAPABJEHBl CTPOTO MO OCH 3eMJau
¥ JOMKHBl NOJANEPKHUBATD IIONSPHYIO OCb HACTOJBKO CBOOOIHO,
yroObl YaCOBOM MeXaHH3M MOL BpallaTh €€ COBEPIIEHHO TOYHO,
NpuUBOASA B IBMXKEHHe 3yOuyaToe KOJIeCO B ISTb METPOB MOmepeu-
HUKOM, COEIUMHEHHOE C HIXHMM KoHmoM ocu (puc. 11). Tak

Puc. 1le UacoBo#l MeXaHHU3M U 3yb6uartass mepejgavya gJs IBH-
wenusa 258-cu F'yxepoBa Teneckomnma.

KAK 3TO JBHXEHHME JO/KHO OBITh HAaCTOJNBKO pPaBHOMEDHBIM,
yT06bl B TOYHOCTM HEHTPANIM30BATH BAUAHHE BPAUICHUS 3EMAH
BOKDYT €e OCH M, TaKuM 00pasoM, CTPOrO ynepXuBaTb H3006pa-
MEHHE 3Be3Ibl B ONHOM H TOM € MECTe [OJs 3PEHHs, TO 4aco-
BOH MeXaHnusM HYXHO OBbIJIO CTPOUTH C BeIMUaHIIeH TIiaTelb-
HOCThIO, PABHO KakK C TOH € TOYHOCTbIO HYXHO OBLIO pasMe-
yaTh W HapesaTh . 3yOnbl YIOMSHYTOrO  BblE 6GOJBLIOTO
gy6uaToro koJseca. Ity pabory, Kak u Bce 6onee TOHKHE
yacTH 9TOrO npubopa, JAenanu ONBITHBIE MeXaHMKH 00cep-
- BaTOPCKUX Macrepckux B [lacazere uaum Ha MoOyHT-BuicoHe

Taybuns: Hebee 2
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yKe mocne cOOpkHM Teneckona. Tsoxkenbie uyacTé mpubopa, us
KOTOpPHIX HEKOTOpble  BecAT J0 10 TOHH, OBIM  CHENTaHH
B Ksuncu (Maccauycerc), riae MOXHO OBIO BOCHOJB30BaTHCH
IPUCIIOCOOIEHUSMH, NPUTOAHBIMU NI MNOCTPOHKHM OGpOHEHOCHA.
3ateM OHH OBLIM IOCTaHBI MOopeM B KanudopHHIO U epeBe3eHs!
Ha BepwuHy MoyHT-BuacoHa nmo mopore, KOTOPYIO COOPYIHIO
715 TOU IIeJIM CTPOUTENBHOE OTHENEHHEe 00CEPBATOPHH, TOCTPOUB-
Imee TaKXe KOJOHHY, Ha KOTOPOH CTOHT TEJNECKOMN, a TaKKe
CTaNbHOE 3JJaHME U KYIOJ, NPHUKPHIBAIOLINE €ro.

Puc. 12. Bonbmass HenpaBUJIbHAA TYMAaHHOCTh M 3Be3MHOE
ckonaenue B Crpeabue (JyukaH). CHUMOK 152-cir Teneckonom.

YacTtu Teneckona, KOTOpsle INPUBOISTCS B IBUXEHHE YaCOBHIM
MeXaHu3MoM, Becsit OK0J0 100 TOHH, M MOTOMY NPHUILIOCH 03a-
OOTHTBHCS yMEHbIIEHMEM 3HAYMTEJILHOTO TPEHHS HA KOHI@EX [O-
JSPHOH ocu. [l 3TOTO Ha BEPXHEM M HHXKHEM KOHUAX MOJISPHOM
ocH ObliM BAeNaHBE GOJbINME MOJblE CTaJbHblE MUAMHADPH, [1/1a-
BalOIlM€ B PTYTH, HAXOAAlIeHCA B UYYTyHHHIX G6akax. Taxum
00pasoM MOYTH BCSl TAMECTb HHCTPYMEHTA IUIABAET HA DTYTH,
6narofaps 4eMy BCE TPEHHsSI YMEHBINAIOTCA JO TAKOH CTeNneHu,
YTO YaCOBOH MEXaHU3M JBUTaeT NPUGOp COBEPUIEHHO PaBHOMEPHO
n JIETKO,
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258-CaHTHMETPOBOE 3€PKaJO0 JAEXKHUT Ha JHEe TPyObLl Teseckona,
HA ChenuaJbHOM CHCTEMe, NOILEPKUBAIOLIEH €r0 U MOCTPOCHHOH
TaK, 4roGH NPEAyNPEIUTh BCSKOE NporubaHue CTeksaa MoK AeH-
CTB¥EM ero CoO6CTBEeHHOro Beca. [Ipu Teaeckone yCTaHOBIEHBI a/eK-
TPUYECKHE MOTOPEI, YHMCJIOM COpOK, Cayxallhde Jas ObICTPOro
WIH MEIJIEHHOTO BHXKEHHUS TeJeCKona Mo NPsSMOMY BOCXOXKIEHHUIO |
(x BOCTOKY W/IM 3amajy) W MO CKAOHEHHIO (K CEBepy MJH Iory),
g (GOKYCHPOBKM 3€pKasa M AJAs MHOTMX Ipyrux nenei. Mwmu xe
noNb3YIOTCS M /s BPAIleHHsl Kymnosaa, AuamMeTpom B 33 meTpa,

Puc. 13. Cnabass cnupanbHas TYMAHHOCTh B co3Be3nuu Oxor-
Buubux Cobax ([1us) CHuMok 152-ca TerecKOmoM.

O KOTOPHIM MTOMEIIAETCS TEAeCKOI, U Al OTKPBIBAHUS HpOpesa
B KymnoJe, IHPUHOH OKoJIO 6,5 #, uyepes KOTODHH JAenaloTcs
HaOJ/IIOIEeHUS.

TesneckonoM TaKOro poja MOXHO NOAb30BATLCS DPAa3aMYHBIM
06pa3oM. 258-CaHTHMETPOBOE 3€PKa/I0 HMeeT (OKaAbHYIO IJUHY
oxono 13 », ¥ npu 0AHOM U3 BO3MOXKHEIX hopm mpubopa B LEHTpe
TpyObl TeNecKoma y ee BePXHEro KOHIa mnomemaercs ¢GoTorpa-
(duueckas NJIACTHHKA, HEMOCPEACTBEHHO BOCHPHHHUMAIOLIAS M3-
o6paxxeHre, KOTOpOe Hmaercss GoabliuM 3epkasnoMm, [Ipu mpyrom
pACMOIOKEHUH YacTefl Ha BepXHEM KOHue TPYOBl MNOMEMIaeTCs
nocepeGpeHHOe CTEK/ISTHHOE 3€pKaJ0 C IJIOCKOH MOBEPXHOCTHIO,
nojz yriaoM B 45° K ocu TPyOHl, TaK uTO H306pax<€HUE MOJyUaeTCst

2*
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CO6OKy TpYyOBI, € MOXHO NOMECTHUTb (POTOrpapuuecKyro mJa-
cTuHKy. B aTtom cayuae Habaronatenb CTOMT Ha maatdopme,
KOTOpasi NPH NMOMOIIK 3/EKTPHYECKHX MOTOPOB JBHMETCA BBEDX
W BHH3 Iepes MPOpe3oM KymoJa, depes KOTOPHI JenaioTcs Ha-
6ar01eHAS.

Emte uubie npucnoco6/eHHsl TeNecKona, NPpH KOTOPHIX y BepXx-
HEro KOHIA TPYObl MOMEMIAI0TCA BCNOMOTaTeNbHEE BBITYKJbE
sepkasa, IM03BOJSIOT (oTorpacduposaTh H306pa¥eHHe COOKyY
TpyObl B €e HMXHEM KOHIE cO chnexkrporpadom uam 6e3 Hero,

Puc. 14. CnupanbHas TYMaHHOCThL B AHApOMenNe, BUAHMAS
ceepeb6pa (Purueil). CHuMOK 152-ci- TeleCKONOM.

Jub0 Ke C OYeHb CHJABHBIM CHEKTPOrpadoM, MOMEIAUIIMCS
B KaMepe C IIOCTOSIHHOH TeMIepaTypoH, K IOy OT KOJIOHHBI TeJe-
ckona. B aroM mocsenHeM caydae CBET 3BE3IBl TaK OTPAXAETCH
BCIIOMOraTe/JbHbIMU 3€pPKanaMH, YTO MPOXOIHUT BHU3 CKBO3b OTBEP-
CTHE Ha I0XHOM KOHIE MOJSPHON OCH U JaeT H306paxeHue
3Be3/bl B (DOKyCe Ha INenu HEMOIBMKHOTO CIeKTporpada.

SBHAYEHHUE ATMOC®EPH.

OrpoMHBIE pasMephl TaKOro MOTy4ero npu6opa, kak I'ykepos
TEJIECKOM, caMHU II0 ce6e He SIBISIOTCS HCTOYHHUKOM YIOBJETBO-
pEHHUsl ISl aCTPOHOMA, TaK KaK C HUMM CBI3BIBAETCS OMNPEIE/eH-
HOE yBeJHyeHHe HaOJI0JATeNbHOH PabOTH M KPYIHBIE H3IEPKKH,
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KOTOpBEIE MOTYT HaiTH cebe OIpaBJaHWE JMUIIb B TOM Caydae,
eCaIM C TaKUM NPUOGOPOM BO3MOXKHO MOOHTHCS PE3yJbTATOB, He-
JOCTHXUMBIX JUIST IPYCUX UHCTPYMEHTOB. Pasymeercs, mocTpoiika
TeNeCKONa TaKUX Da3MepOB HEH30eXHO SBJSVIACh ONBITOM, TaK
KaK M MOC/E MPEOXOJEHHS ONTHUECKHX U MEXaHHYECKHUX TPYHHO-
CTel He MOIIO OBITh YBEPEHHOCTH B TOM, YTO Jaxe 6Jaronpusr-
HEle KiauMaTuueckue ycuaosus Kamubopuuu OynyT IOCTaTOYHO
XOpOUIA IJIsi TOTO, YTOOBI MOXKHO OBIIO MOJNYYaTh PE3KUE, OTYET-
JNHBble HB0OPAKEHHS HEGECHBIX 06BEKTOB, 0Mb3YACh TAKUM 60Mb-
M orBeperHeM. [TosToMy BecbMa BaxHO OBIIO Y3HATH, UYTO 3TOT
TENECKON JACT Ha JAe/Ne IpPHU OOBIYHBIX YC/AOBHSIX HAGMIONEHHS.

K cuacrthbio, MBI HMEEM BO3MOXHOCTb C YBEDEHHOCTHIO CYAUTH
0 JmocTuxKeHusix npubopa. Psagom ¢ Hum Ha MoysT-Buacone
Haxogutcs 152-CaHTMMETPOBHIM peQJeKTOp TAKOro e THIIA,
ycraHoBaeHHbIH B 1908 r. Taxum oOpasoM 3TH [Ba TeAeCKOINa
MOXHO CpDaBHHMBAaTb MeXJy CO00I0 IpPHU CTPOrO OJMHAKOBBIX
aTMOoC(epHBIX YCIOBHSIX.

[ToBepXHOCTb 6O/MBIIOrO 258-CAHTUMETPOBOIO Te/NeCKONa II0
I70AaY NPUOGIU3UTENBHO B 2,8 pasa 60J/blIE NOBEPXHOCTH
152-caHTHMETPOBOrO, M IMOTOMY OH IOJy4deT OT 3Be3Jbl MpHU-
6/IM3UTENBHO BTPOe Gosblie cBera. [Ipu aTMOCHEPHBIX YCIOBHSX,
JIOCTATOYHO XOPOLIMX I/ TOr0, YTOObI BEChb 3TOT CBET MOT
co6paThCsi B ONHOW TOYKE, OH IO/DKEH ObBLI OBl MO3BOJIATH
noayyatb Ha (ororpaduyeckoil NIACTHHKE, IPU JAAHHOH IKCIIO-
3UILKH, 3B€3/bl NPUOIN3UTENTBHO HAa OJHY BEJUUMHY caabee caMbiX
c1abblx 3B€3J, IOCTYMHHIX 152-CAaHTHMETPOBOMY TeJIECKOmy. YBe-
JuueHue (POKANbHOM NJIHHBL, KOTOpas MO3BOAsET (oTorpadupo-
BaTh TaKHe INpEeIMEeThl, KaK JyHa, B GouiblleM MacmTabe, Toxe
JIOMKHO OTKPBEIBATH 0o0see MeJKHE MNOJPOGHOCTH CTPOEHHUS U
JieNaTh BO3MOXHOH OOJBUIYI0 TOYHOCTH H3MepeHui. Hakonern,
6osee 3HaYMTENbHAS (TEOPETHYECKH) paspelmaioliasi cuiaa 60Jb-
IIETO OTBEPCTHS, €C/IH €r0 MOXKHO HCNO0/Ib30BaTh, JO/KHA ObLIa ObI
CHeNaThb BO3MOXHBIM pasie/NeHHe TEeCHEIX ABOMHBIX 3Be3M, HeIO-
cqaraeMoe Ijisi MEHBIUIUX HHCTPYMEHTOB.

KPUTHUYECKHUE MCHOBITAHHS.

MHOKeCTBO y2Ke CHENaHHBIX HCHBITAHMH MOKA3BIBAET, YTO TE
NPEUMYyIIECTBA, KOTOPBIX HYXHO OBIZIO OXHJAATH OT HOBOTO TeJe-
CKONa, Ha MpPAKTHKE AEHCTBHTENBHO NOJydYaTCsd. Y BeJUueHHE
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CBETOCOOUPATENbHOA CH/Ibl O3HAYAeT NPUOABJIEHHE MHOTUX MHJ-
JHMOHOB 3BE31 K YUCIy YKe u3BecTHbX. CHeKTpocKomuueckue
HAOAIONEHUS, PETyAspHO MPOU3BORMMEIE, PACIIHDUIM [PEIe/bI
3THX HCC/IENOBaHMM Ia/NeKO BBHIIE BO3MOXHOCTEH 152-CaHTHME-

Puc. 15. dororpapus Jyun 15 cenrab6psa 1919 rona, caenaunas
258-cu TykepoBboim Teacckonowm ([1u3s). Komblesumube o6pasopanus
NPENCTABAIIOr €000:0 TAK HA3blBACMblEe KpATepbl, GOJIbLUIMHCTBO KOUX 3HAYM-
TIBHO NIPEBHIWAIOT 3€MHbIE. B JIeBOM HHXHEM yriay Haxomdrcs kpatep AubGa-
reraufl, 90 xa momepeyHHKOM, C OTHEIbHOH ropoit B uentpe. [ophl B ero
Koublle MOAHAMAIOTCS Ha BbicOoTy 4 5001 HAax UeHTpasbHOX paBHHHOH. 3amerbTe
JIWHHbIE TEHH OT 3aXOJSINEr0 COJHIA, orfpachiBaeMble ropamu ciaeBa. PopHas
00J1acTh BHHSY CHOpaBa NPEACTABIsET WHPOKylo paBHuHy Mare Nubium (Mope
00J1aK0B).

TPOBOro Tesneckona. Hanpumep MHOTOYMC/AEHHBIH KJIacC KPaCHBIX
3BE€3J, MOYTH BCE YJEHH KOTOPOrO OBIIM HEZOCTYNHHl 152-caHTH-
METPOBOMY TEJIECKOMY, B HACTOSIIEE BPEMS SBISIOTCS IIPEAMETOM
0CO60TO HCCIeN0BaHMUS HOBBIM TENECKOMOM. Takue e mpeuMy-
[EeCTBA NOJAYYHIUCh M B APYLHX 00MACTSIX HCC/AEL0BaHUH.
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YBeauuenne Macutaba M306pakeHHH IO CPAaBHEHHIO C TEMH,
KaKue pmaer 152-caHTHMETpPOBEI TENeCKOIl, XOpOLIO BHMJIHO Ha
1Byx (oTorpadusx KoabLEeBOH TyMaHHOCTH B Jlupe, BOCIpoOu3Be-
JeHHBIX Ha puc. 18. Ha puc. 2 BocnpousseaeHa 6oJbliast TyMaH-

Puc. 16. dororpadus JIyas 15 centsab6psa 1919 roma 258-cu [y-
kepoBpM TeaeckonoM (ITus). [opsl HABepXy CieBA—ayHHbIe ANEHHUHBI,
ropbl cieBa KaK pa3 Nojf UeHTpoM — Aibnbl. B o6oux sTux Xpe6Tax MMEIOTCH
mikn or 4500 mo 6000 .z BbicoTOH. B BepxHeM mpaBom yriy Haxomurcsa Ko-
nepuuk, oxono 80 xu B nonepeyHuke. Camplii 60JAbIIOH U3 3aMETHOH TpyNIbE
TPeX KpartepoB KaK pa3 Nojf ATEHHMHAMH — ApDXUMeI, 4 Hd HHKHEM KOHIe
Anbn mHaxogurcs [liaton. 3amerbTe OJAMHHbIE TEHH OT SdXOAAILErO COJHIA,
oTOpachiBaeMble OTAETbHBIMH NUKaMH ciaeBa. LleHTpanpBy:0 YacTb PUCYHKA 3aHHU-
maer oburupHast paBuuHa Mare Imbrium (Mope moxpeit).

Hocte OpHOHA, CHsATAs NMPH MOMOIIM 258-CaHTHMETPOBOrO Teje-
CKONa MPH CPaBHUTENbHO KOPOTKOH SKCMO3UIHUH, HOCTATOYHOH
Ins nepenauu 6osee ipkux obaacrell. OueHb HHTEPECHO CPaBHUTh
3T0T PUCYHOK C H300pakeHHeM TOH K€ TYMAaHHOCTH B MasoOM
macitabe, JaHHBIM Ha puC. 1.
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OTYeTIuBOCTh H300paXEHUH B HOBOM TEJIECKONE MOXHO
WIAIOCTPUPOBATb  HEKOTOPLIMM  HEJaBHUMH  (ororpaduamu
JlyHbI, NOJNyYEeHHBLIMH INIPH SKBUBANCHTHOH (DOKYCHOH mmune
B 40 merpos. Ha puc. 15 usobpaxena uspsitast o6.1actb JIyHE!
CO MHOXECTBOM KOJbIEOOpPasHLIX T'OpP MIM KpaTepos. Puc. 16
NOKa3bIBaeT GOJIbIIYI0 Ayry JyHHBIX AneHHUH (HaBepxy) u Aabm
(BHM3Yy) c/a€Ba OT IMIMPOKOH paBHHHBI -Mopsi poxmeir (Mare
Imbrium). Iloxoxkue Ha 3Be3ABI TOYKM BJOJNB JIYHHOIO TEPMH-

Puc. 17. TlepemeHHas TymManHoCTh |'€66ma. OnHa u3 HeMHO-
FHX TymMaHHOcTel, y kKkoTopo#li OGHaApyMXeHbB H3IMEHEHHUSA
ApKocTH U & opMbl. CaHumok 258-cu teaeckonom (I' €6 6 ).

HATOPa — JIMHUH, OTAEMASIOWEH TEMHYI0 061acTh OT TOM, HAa KOTO-
pywo ceerur Connue (cmpaBa), NPenCcTaBASIOT COGOI0 TOPHHE
NHKY, TOTOBEIE HCUE3HYTh NpPH 3aKaTe COJHIA. Ha pucyHke sicHo
BUIHBEI JJIMHHbIE TEHH, OTOPACHIBAEMBbIE TOPaMH, HAXOMAIIUMUCS
Ha Kpal OCBENIEHHOH uacTH. HekoToprle M3 NHKOB JyHHBIX
AneHHHH IOCTHraioT BLICOTH 6000 .z



1] HOBOE HEBO 25

B meHnee MoOryuue TeJIECKONbI 3Be3Abl B ILEHTpe G6O/bLIOH
WAPOBO# Kyuyn COMMKAIOTCA TaK TECHO, YTO HET BO3MOXHOCTH
U3yu4aTh HX CHeKTporpaduuecky Kax<Ayio B oTAensHOCTH. Kpome
TOro GOJBIIMHCTBO STHX 3Be3JI CJ/UIIKOM C1abo [as HUCCAenO-
Banus sTuMu npubopamu. Ilpu 40-merpoBoM ¢okyce 258-caHTH-
METPOBOE 3€pKano JaeT H3006paxeHHe 3STHX Kyd B 6OJBLIIOM
-MacmTabe u nospoaser ¢ororpaduporaTh, B OTICABHOCTH Ka-
MOBIH, CHEKTPHl 3Be3J Aaxe NATHAAUATOH BEAHYMHBL

TECHBIE ABOHHBE 3BES3]JH.

3ameuaTenbHOE HCHOAb30BaHME 258-CAaHTUMETPOBOIO TeJe-
CKOIla, KOTOPOE II03BOJIMJIO HE TOJBKO JOCTHYb €r0 NOJHOU

Puc. 18. KonpueBas rymansHocth Jlupb, chpororpadupoBsan-
Hasd 182-cu (Purtuett) u 258-cu (JyHkaH) Teameckomawmu. [lokasbi-
BaeT yBeaHueHue H300paxeHus B 6OJbIIEM HHCTPYMEHTE.

paspenralomei CH/bI, HO Haxe MNOYTH YABOUTH €€, CTalo BO3-
MOXHBEIM IIDH MEPBOM K€ MPHJIOXKEHUH HHTeP(DEePEHIUOHHOIO
mMeToga Ma#ikenCoOHAa K H3MEPEHHIO OYEHb TECHBIX JBOMHBIX
aee3n. Ilpu aTom 258-canTHMeTpOBOE 3epKajo COBEPIIEHHO 3a-
KPBIBAIOT, OCTAaBJsASA AUIIb ABa mpopesa. [lyuxku cBeTa OT 3BE3NH,
BXOJSl B 3TH IPOPE3bl, COCAHHSAIOTCS B (DOKyCe TenecKona, rue
noJayyaeMoe H300paKeHHe PacCMaTpPUBAETCH OKYJIpOM C yBeJH-
yenreM okono 5000 pas. Ha yBennueHHOM H300paK€HUH 3BE3/IbI
BUJIEH PSI TOHKHMX DE3KHX IOJIOC, Jaxe NPH LypHBIX aTMocdep-
HBIX yCAOBHUSIX. Ec/u 3Be3fa oxuHOYHAS, TO STH IOJOCH OCTAIOTCS
BUIMMBIMH, KaKOBO Obl HHM OBbIJIO PaCCTOSIHHE MEXLY MPOPE3aMH.
Ho c rakumu 3Besmamu, kak Kamensa, ABOHCTBEHHOCTh KOTOPOH
npeAnonaranachb yxe paHbllle Ha OCHOBAaHUM IEPHOLUYECKOIO
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CMEIeHU JIMHUH B €e CHeKTpe, MPH YeM, OMHAKO, COCTABASIOIIUE
9TOH 3BE3JBI CAMMKOM OMH3KH, 4TOOHl HX MOXKHO ObLIO Pa3AeNUTh
BH3yaJbHO,— C 2TUMH 10J0CAMU [IPOUCXONUT HEUYTO COBCEM HHOE.
[lpu pasagsuraduu NpoOpesoB B CTOPOHBI JIOCTHTAeTCH TaKOe
MIOJIOXKEHHE, Y4TO STH MOJIOCH COBEDPIIEHHO HCUE3aI0T, MOSBISSACH,
OJHAKO, BHOBb IpH JaJbHEHIIEM pa3aBuraHuu. ITOT 3ddexT
MOJIyyaeTCsl TOrJla, KOrja Nnpopessl IepHeHIUKYASPHBl K JHHUH,
COENUMHAIONIEN 3Be31bl Naphl, PACCTOSIHHE KOTOPHIX MO 3TOMY Me-
tony onpenensiercsa B 0,0418 cexkyunsr nyru (30 nexa6ps 1919 rozna).
JlanbHefimye usMepeHusi, ropasno 6osnee TOUYHBIE, UEM IIPOM3BO-
JuMble IPYTMMHU METOJAMH, B CAyYae JerKko pasaensieMblX IBOMHBIX
3BE3M, TOBOPAT O OLICTPOM OPOGHTANLHOM IBHXKEHHH COCTABISIO-
IHX 3THX CHCTEM. DTOT NpueM OyHeT NPHIOKEH H K JIPYruM
TECHBIM [BOMHBIM 3Be31aM, paHee ObIBIIUM HEIOCTYINHBIMH /IS
H3MepeHus.

He Bxoms B pmanbHeiimiue neTanu STUX MCOBITAHMEH, MOXHO
C YBEPEHHOCTHIO CKa3aTbh, YTO HOBBHIH TEJIECKON OTKpPbIBaeT Ge3s-
rPaHHYHBIE TOPHMBOHTH [/ W3y4YeHHs 3Be3IHON BCeJeHHOH 1).
Crpoenue u pasmepsl cucrembl Mieunoro [lyTd M aBuxeHHE
COCTaBJISIIOLIMX €€ 3B€3J, pacnpereNeHHe, PACCTOSHUSI H pa3Mephl
COHPAaJbHBIX TYMaHHOCTEH, ‘WX NBUKEHHUS, BpAllleHHE U XOXI pas-
BUTHS, IPOUCXOXKAEHUE 3Be3] U MOCHENOBATENbHbIE CTAIUH HCTO-
PHH HX JKH3HHU, — BOT HEKOTODble H3 BEJHKHX BONPOCOB, Ha
KOTOPHIE MO/KEH IIOMOYb OTBETHTh 3TOT HOBHIA Teneckom. [Ipu
TAKOM H300HM/IMH MaTepuana, [JIaBHOH ONACHOCTHIO SIBISETCS
HCKyLIeHHE DPasdbpocaThCsi B CBOMX CTPEMJIEHASIX M COCTaBHUTb
nporpamMmy HaGJ/I0JIeHU#, HMEIOIYIO B BUIY HAKONJIEHHE MHOXe-
CTBA JNaHHBIX BCAKOrO pOIa, a HE pelIeHHe KPHUTHUECKHX 3ajau.
DTy nporpammy IO/KHO JONOJHHTH €LI€ UIMPOKOE H3ydeHHe
Co/HIa,— € IMHCTBEHHON 3BE3Jbl, AOCTATOYHO OMH3KOH K HaMm,
4TOObl €€ MOXHO OblIO NMOAPOGHO HCCJENOBATh, a4 TAKXKe P
71a00paTOPHLIX UCCAENOBAHUH, BK/AIOYAs CIOJa BOCCO3JAaHHE Ha
onsiTe ycaosuit CoAHIA M 3Be3l, YTO MOMOMNKET HALIEMY HCTOA-
KOBAaHHUIO sIBJIEHUU Heba.

1) 9tor npubop He mpucnocobier k padore Hax ConHUEM, TEmA0 KOTOPOro
Oyuer uckaxarh 3epkana. Ha MoyHT-Buicone ects TpH ApyrHX Teieckoma, 1o-
CTPOCHHBIX CHEHUHANbHO VIS COTHEUHBIX HCCIeIOBaHUH,



['JIABA 1L

3BE31bl-T U AHTDI.

Haure nepsuunoe Coanue, Kak uso6paxaa ero Jlammac,
NnepBOHAYa bHO NPOCTHPaJOCh, B BHIE CBETALINXCS NapoB, 3a
Npefenbl COMHEYHOH CHCTeMbl. Bpamiasch BOKpYr CBOeH OCH M
TEpAs CBOE TEMJC MyTEM M3JyUYeHHs, OHO MeJJIeHHO COKPaAIaoch,

Puc. 19. Tasopun#i BoicTyn Ha kpalo Coanma B 235000 x4 BBICO-

Tofft @anepwman). CdhororpipupoBan Inpd MTOMOUIH cnekrporeanorpada

B CBETE pPACKANEHHBIX KadblMeBbIX napoB. CpaBHUTENbHbIE pasMepbl 3EMIH
yKasaHbl GeJblM KPYHKOM.

0CTaBAsig 32 COOVLIO YaCTH CBOEH MacChl, KOTOPbl€ NPH JadbHEH-
meM CrynieHdd ¥ 06pa3oBEIBaIM mNiaHerhl. Bce euwe rasoo6pas-
HOE, XOTSl TENEpb yxe 60Jee MIOTHOE, OHO NPOJOKAET U3NUBATD
TEMIOTY, OT KOTOPOH 3aBHCHT HaIle CyIEeCTBOBaHHE, HE3aMETHO
CXUMAasicb U [epexofs K CBOEH moc/aegHeH CTagud XOJOJHOTO
TBEPIOro Iapa.
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‘B nocaexuue rogsl rumoresa Jlamsaaca noaBepraach 3Ha4M-
TEJbHOH KDHUTHKE, H €CTb MHOTO OCHOBAaHMI COMHEBaThbCs B TOM,
IIPaBUJIBHO JIK BO BCEX YACTHOCTSX €r0 ONHCAaHHWE DAa3BUTHSA Ha-
1med ComHeuHou cucteMbl. OfHAKO BCE KPHUTUKH COIVIACHBI B TOM,
yto Korpa-to Conunne GbI/JI0 HEH3MEPHMO OO0Jblle, YEM TENEPH, H
YTO MEPBOHAYAMLHO MJIAHETH ABJSJIHCH YaCTHIO €r0 PaCIIUPEHBOK
MacCCHI.

Jaxe B cBOeM HblHEWwHeM yMmeHbileHHOM Buiae CoJsHue rpo-
MajHO, TaK 4TO NpeAcTaBUTh ceGe ero Hesaerko. Hama co6cTBeH-

Puc. 20. Coannne cnonepeusukom B 1300000 xm; mHenmocpen-

CTBEHHAass pororpadgusd coO MEHOTHMH COJNHEUYHBIMU NATHAMH

(BurHei). HebGonpmo#i yepHbfl AUCK B UEHTPE NPEICTABIAET CPABHHTENbHbIE

pasMepnl 3emMad, a IUAMETP OKPYKAIOLIEro €ro Kpyra COOTBETCTBYET HHaMETPY
op6ure! JIyHbI. :

nasg 3emusl, CTO/Ib HMUTOXHAs 10Js NEPBHYHOTO COMHIIA, TEM HE
MeHee TaK BeJHMKa, YTO HEKOTODhIE YaCTH ee BCe elle He HCCie-
noBaHbl Hamu. HaGmronmatenio Ha KaKOH-HUOYIb IaHeTe 3eMust
psizoMm ¢ CoaHleM Kasanach Obl HHYTOXHOH NBIAMHKON, KOTOPYIO
JIEFTKO MOT OBl NOIVIOTHTH BpallaoliMiicd BUXPb KaKOro-HHOYIb
conHeuyHoro nsAtHa. Ecau 661 CosiHIE OBLIO MOJBIM, a 3eMJs
HaxoJuJach B €ro IeHTpe, To mias JIyHwl, ABHXKyIIekcs HA pac-
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crogHun okosao 400000 xx oT Hac, 6b10 GBI HOCTATOYHO MECTa,
yro6bl CBOGONHO IBUIaThCS IO CBOEH op6uTe, 60 COMHIE HMeeT
oxono 1300000 xx B monepeyHuKe, U €ro OGBHLEM B MHJJIHOH
CIHIIKOM pd3 6oJsiblle 06beMa 3eMJH.

Ho uro ckasatb o 3Be3max, KOTOpHIE, KaK JOKa3ai CIEKTPO-
CKOII, SIBISIOTCSI CAMOCBETSIIMMUCS TeNaMM UYPE3BBIYafiHO BHICO-
KOH TEeMmepaTyphl, COCTOSIIIUMU M3 TeX XK€ XUMHYECKHX 3Je-
MEHTOB, U3 KOTOpPHIX cocrosaT Comuue u 3emasi? CpaBHUMBI JH
ond no BeauyuHe ¢ CoaHueM? BceTpewaroTcss AU OHM BO BCEX
CTafUAX PAa3BUTHA — OT JETCTBA 1O crapoctu? M ecam Takue
CTaJid MOXHO IIOAMETHUTb, TO €CTb VI B HUX YKa3aHHs Ha MO-
CTENEHHOE yMeHbIIeHHe 00beMa, KOTopoe, Kak ayman Jlanaac,
JOMKHO ObIO HChbiTHBaTH ConmIe?

N30BPAXEHUS 3BE3JI.

JIo TOro HOBOrO MOTYYE€ro OpPYIHSI HCC/IEIOBAHHS, KOTOPOE
ONHCHLIBAETCA B 9TOM IVIaBe, y HAC He OBIO CPEICTB H3MEPSThb
JuaMeTpH 3Be3X. Mbl u3MepsIu UX PaCCTOSIHHUSI M HX IBHXKEHHS,
ONnpeieNIANid UX XMMHUYECKO€ CTPOEHHE M NOJydYaaHd HEOCHOPHUMEIE
J0Ka3aTeNbCTBA MX IIOCTENEHHOTO Da3BHTHS, HO JaXe B CaMble
MOTYYHEe TEJEeCKONbl H300paxeHHsT 3BE3] TAK HUUYTOXKHBI, YTO OHU
NPEACTaBJASIOTCA CKOpee TOuKaMu, ueM nuckamu. Ha camom mene,
yem GOJbIIE TEJIECKON M YeM COBepIIeHHee aTMOC(epHHIE yCiIO0-
BHS HaOm0JaTens, TeM MeHblie 35TH wu3o6paxenus. Ilpapna,
Ha poTorpaduyecKoi NaaCTHHKE 3BE3/bl OTIEYaTHIBAIOTCA B BHIE
M3MEPUMBbIX JHUCKOB, HO 3TO OOYC/IOBJHBAETCS PAaCCEesTHHEM CBETa
B CTOPOHBEI OT $IDKOro, NMOXOOHOr0 TOUKE H300paXEHHS, U ITH
I¥aMeTPhl PacTyT C yBeJHUYEHHEM BpeMeHH 3aKcnosuuuu. OT us-
obpaxcenuii Gosnee SPKHX 3Be3J MAYT MNPSIMOJMHEHHBIE JyuH
CBETa, HO STO TaKXe SIBAEHUS YMCTO MHCTPYMEHTaJbHBIE, 06-
ycaopaeHHbe gudpaknuesi cBeTa Ha CTaNbHBIX IMaJKaX, MOLAED-
XKUBAIOIIMX MaJeHbKOe 3epkano B Tpybe pediaekropa. Kopoue
rOBOpsS, 3Be3Xbl TaK JafeKd, 4YTO Jaxe B CaMble GOJblIHe
U COBEPIICHHBIE TEJNECKOIbl OHH MNPEACTABISIOTCS YPE3BbIYaHHO
ManTeHbKHMH TOYEYKaMH CBET4, KOTOpPHIE He NAlOT HUKAKUX yKa-
3aHHH HA MX JEHCTBUTENbHBIE IHCKU.

Kakum xe o6pa3oM, B TaKOM Clydae, MOXEM Mbl HaIesiThCS
u3MepuTh WX AuameTpn? Ilpuberas, KaKk 9TO TaK 4acTO NPUXO-
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JIUTCS JeNaTh YeJAOBEKY HAyKM TaM, TlIe IpsiMasi aTaka He yHaeTcs,
K KOCBEHHBIM CpeACTBaM. MHOrue u3 3aMeyaTeNbHBIX Yycne-
XOB aCTPOHOMHH 3a IOCNEIHIOI0 YETBEPTh BEKa OBUIM JO-
CTHTHYTH! 6/arofaps MPHU/IOXKEHHIO HOBBIX OCTPOYMHBIX MPHCIO-
co6/ennii, 3aMMCTBOBAHHBIX aCTPOHOMOM y ¢dusuka. Mx Tenepn
TaK MHOrO, 4YTG HEKOTOPHE H3 Hamux obcepBaTopuit cranu
O6yKBaAbHO (pusHuecKuMH nMabopaTopusimu, rae CoJaHIe U 3Be31bl
HCCIENYIOTCS TPH MOMOIIKM MOTYYHX CHEKTPOCKONOB M IPYTHX
ONTUYECKMX MHCTPYMEHTOB, 6/1aronaps KOTOPLIM Halle 3HAHHE

Puc. 2]. Boapmas rpynna ConHEeuUHH X nsitren 8 aprycra 1917 r.
(Butne#). luck B yray JaeT OTHOCHUTENbHbIE PasMephl 3eMid.

GusukH B mocJaeqHEEe BPeMsl MOINIO BHEpes TaK OBICTPO M Pe3KO.
B nHacrosmiem -ciydae Mpl OOsI3aHBI INPUCIOCOGIEHHEM IAS U3-
MEpeHHUs IOIEePEUYHUKOB 3Be3J HW3BEeCTHOMY (u3UKy mnpodeccopy
A. A. Majixencony, naBumeMy ¢Gu3UKE U aACTPOHOMHH JJIUH-
HBIA PN HOBBIX NPHUOOPOB U METOLOB.

MUHTEP®EPOMET P.

HHCTpyMEHT, O KOTOPOM MBI TOBODUM, H3BECTHBI MOJ Ha-
3BaHMEM MHTepP(EepOMEeTPa U IDUJIOKEHHBIH, B Pa3JMYHLIX BHIAX,
K PeICHHIO (PyHIaMEHTANbHBIX BONPOCOB, AaJ yXe NeAbli - psix
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3aMeyaTeNbHBIX Pe3y/IbTaTOB. UTOOGH yNOMSHYTh JHLIb HEMHO-
rie U3 TeX, KOTOpble YCTAaHOBHJM CaAaBy MafikencoHa, Mbl
HAMOMHUM, YTO HAWl{ TOYHbIE CBEAEHHS O JJIMHE MEXIyHapoJ-
Horo merpa B CeBpe, 5TOro MUPOBOro 06pa3sna JIUHEHHOH MepHl,
ObITH TOJIyYeHbl UM [PH I[OMOUIM UHTEPHEPOMETDA, MO3BOJIHB-
IIET0 HAWTH 3Ty JJIMHY B HEHM3MEHHHIX JJIMHAX CBETOBBIX BOJIH.
Eme 6osee HemaBHO Apyras (opma HHTepdepoMeTpa Mmo3BOAU/IA
MafikeaCOHY U3MEPUTh HUYTOXHBIE IIPUIUBEL B TBEPAOM sIIpe
3eM/IH,— HE GOJbLINE NPHAUBHE OKE€aHa, a HUYTOXKHBIE H3MEHE-
Husg (GOPMBI 3eMJIH, KOTOpas MMEET TBepAOCTb CTaJH, MPOU3BO-
JumMble u3MmeHeHuaMmy B npursxkenuax Counna u Jlysel. Haxo-
Hell, NpHBEJEM emle TOJbKO OJMH caydai: onbiT Ma ii-
kencoHa-Mopaes, CHeMaHHBIH JBaAuaTh JeT TOMy Hasax
¢ eme MHOW0 (OpMO# uHTEpDEPOMETPa, Jan OCHOBHYIO MAEIO,
U3 Koropoit JlopeHTH U DHAHUW TEHH PasBUIM TEOPUID OTHO-
CHTENBHOCTH.

Hcropust MeTOla H3MEpeHHs IHaMETPOB 3Be3Jl OYeHb HH-
TepecHa: OHa [OKAa3BIBAaeT, KakK CaMble MHOT0OGemaromue
BO3MOXHOCTH HAay4YHOrO IpPOrpecca MOryT LeJble HEeCATKH JIeT.
0CTaBaThCSl HEHUCNo/ab30BaHHBIMH. OCHOBHOM NpPHHIMI 3TOrO
MeToxa OBL1 BIEPBbIE YKAa3aH BEAMKMM (paHIY3CKUM (GHU3H-
koM Puso B 1868 romy. B 1874 rony dpannysckuit acrpo-
Hom Credan, HabmonaBmuit HHTEPHEPEHIMOHHBIE NOJOCH
y GOJBIIOrO YKMCJa 3Be3[, PAa3BHA 3Ty TEOPHUIO M [PHLIET K Mpa-
BUABHOMY BBIBOJY, YTO YIVIOBBIE AHAMETDHI 3BE3J HOJKHBI OBITH
3HayuTenbHO MeHbiie 0,158 cexkynanl xyru. B 1890 romy Ma ii-
KeJ/JCOH, He 3Hasl O MPexXHUX paborax, ony6AMKOBal B HAayYHOM
xypHaxe (Philosophical Magazine) nonHoe omucaHue HHTEpGepo-
METpa, JaIOLIero BO3MOXHOCTb C VIHBHUTENBHOH TOYHOCTHLIO
ONpeaesITh PACCTOSHUS MEXKIAY TAKUMH TECHBIMU COCTaBJ/ISIOMIUMHU
IBOHHBEIX 3BE€3Jl, KOTOPLIX TEJECKON HE B COCTOSIHHH DPa3IeaHTh.
OH noxasas Takxe, KakuM 0OpasoM TOT K€ IPHHUIUO MOXHO
NPUWIOXUTH K H3MEDPEHHIO TUAMETDPOB 3Be3J, €C/IH MOCTPOUTH IJIst
3TOM IENH HOCTATOUHO GO/AbIOH MHTEpdEpOoMeTp, U pasBHI €ro
TEOpPHI0 Tropa3fo mnosaHee, yeM 3T0 caenan Crtedan. [omom
MO3JHee OH H3MEpHU/I IO 3TOMy crnocoby B JIukckoi o6cepBaro-
pun nuameTpsl cnyTHuKoB IOnurepa. Ho npomso mouru Tpuauath
JeT, mpexje ueMm Obla CHesaH chaenyiomui mar. HecomHeHHO,
NPUYMH 3TOTO mpomenneHus 6p1o ABe. M Teopud H OmBIT MO~
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Ka3aJi KPalHIOI YyBCTBUTEIbHOCTh HHTEP(EPEHIUOHHBIX I10/I0C,
HA HaGMIOJEHHM KOTOPHIX OCHOBAaH 3TOT METOJ, M aCTPOHOMBI
BOOOIIIe NpeAnoJarajy, YTo BO3MYILEHHMsT B 3eMHOH aTMocdepe
OynyT MEWATh OTYETJMBO BHIETH HX B OO/bIIHE TEJECKOIHI.
Hanee, 1/s u3MepeHHs JUaMeTPOB 3Be3X TpPe6OBaJCs OYeHb
60sb1I0H HHTEPhEPOMETP,— CAHILKOM 6OJBIION I/ BCEX CyLIe-
CTBOBAaBIIHWX TOrJga TEJECKOIIOB, XOTHd TECHBbIC lIBOﬁHI:IE 3BE€3bI
MOXHO OBLIO JIEFKO M3yyaTh MPH MOMOUIH 3TOTO0 METOJa HeCKOJb-

Puc. 22. Caumox BogoponHo#h armMmochepr CoanHuma (Dauxaep-

M aH). Coeqad mpy NMOMOUIM CHEKTPOrenuorpada u MokashiBaeT OrpOMHbIE BHXDH

HIH Bpauawolueca 6ypy, MOT0OHLIE 3eMHbIM yParaHaM, C LEHTPOM B COJMHEUHBIX

nsiTiax. CpaBHMTEIbHbIE DPAasMEPhl 3€MIM yKasaHbl GeJbIM KPYXKOM B CaMoM
. KPYNHOM CONHEUHOM ISITHE.

KMMH u3 OOJBIIMX TENEeCKONOB HAayaaa AEBATHAECATHIX TOJOB.
Ho xakoBbI OB HM OBIIM OIPHYKUHBL, 3TOT MOTYYHMH METOJ, HCcle-
JIOBAHUS OCTABAJCS HEHCHIOJIb30BAHHBIM.

[MpubGauxasieecss OKOHYAHHE IOCTPOHKH 258-CAaHTHMETPO-
BOro Teneckona Ha MoyHT-Buicone HaBeno MeHs Ha MBICIb
npeanoxutk npodeccopy MafikencoHy, KaK pa3 Iepex BCTy-
nienuem Coenunennwix IllTaToB B MUPOBYIO BOMHY, TINATEIbHO
MCIPO60BATH 3TOT METOJ B 6arONpUATHBIX aTMOCKHEPHEIX yC/I0-
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BuAxX 10xHOH Kanupopuuu. B 370 Bpemss on Gbi1 3ausit pa6o-
T0H HAaX creuuanpbHoOd (opmMol uHTepdepoMeTpa, MOCTPOEHHOM
ISl pelIeHusl BONPOCA, MOXKHO JIM [ipeHeOpeYb BO3MYLICHHSIMHU
atMocepsl NPU NOCTAaHOBKE ONBITOB B HIMPOKOM Macuirabe. Ho
Hayanach BOWHA, M BCE HAWIM YCH/HS B TEYCHHE IBYX JIET OBLIM
HAapaBJEHLI HAa peuleHHe BOEHHLIX 3axadl). B 1919 romy, kak
T0MBKO  258-CaHTHUMETPOBBIM TENIECKON OBl 3aKOHUEH U BHIBE-
peH, padora Ha MoyHT-BricoHe Hayanachb CHOBA.

JIABOPATOPHBIH OIHT.

[IpuHnMn 5TOr0 METOJA OYEHBb JIEFKO YSCHUTH IPU MOMOIIH
ONbITd, KOTODBIM MOXET MPOU3BECTH KaXIblH 1751 cebsi C OYEeHb
NpOCTHIMHU NpHucnocobaenusivi. CrenaiiTe B uCTe uepHO# Gymaru
V3EHBKYIO ILIeJb, B HECKOJNbKO AECATHIX MUJIIMMETPA IIHMPHHOH,
W NOMECTHTE €€ B BEDTHKANbHOM II0JIOKEHHM IEPeN SPKUM
ucrounukoM cBera. Ilocmorpure Ha Hee € paccrosHus 12 uau
15 MeTpoB B HEGOJBLIYIO 3PUTEILHYIO TPYOy C yBeAHUEHHEM
oK00 TpuauaTh. OOBEKTHB TPYOLl HYXKHO MPHKPHITH HENPO-
3pPaYHBIM KOJMAYKOM C IBYMSl KPYIVIBIME IBIPOUYKAMU OKOJIO 3 MM
B NONEPEYHHKE Ha DACCTOSHUU OKOJMO 12 mm oxHA OT XIpPYroi.
OTH IBIPOYKH JOJKHBEI OBITh C Pa3HBIX CTOPOH ILEHTPa OOBeK-
THBA Ha OJHHAKOBOM OT HErO PAaCCTOSIHUM, a JHUHUS, COCNUHSIO-
A WX, JO/MKHA OBITH FOPU3OHTANBbHOH. ECiu CHATH 3TOT KOJ-
NMayoK, TO 1Ie/1b 6y AET NPEACTABIATECS B BUJE Y3KOH BEPTHKANLHOM
NOJIOCH C 3HAYUTENbHO Oosee CAabbIMM MoJocaMu 1o obe CTo-
poHbl ee. Ecan HajgeTb KOJMNAUOK, TO LEHTPaAbHAS SpKas M0J0Ca
OyIeT Ka3aTbCs HCUEPUEHHOI TOHKMMU BEPTHKANbHBIMH JHHUSIMH
HIH O0JMOCAMH, KOTODEIE NPOM3BOJMT HHTepdepeHuus %) mByx
IY4KOB Jy4YeH, UAYIIHX OT JaJIEKOH IIeNH YEePEe3 Pa3/auyuHble UACTH
obpexruBa. [lokpoiiTe oxHYy K3 IBIPOYCK, U STH NOJOCH HeMe-
JIIEHHO MCuesHyT. [lAs HX TOJMyueHust TPe6yeTcss COBMECTHOE
JedcTBUE OOOHX IYYKOB JydeH.

[pennonoxure Temepb, YTO STH 1BE ABIPOYKU HAa OOBEKTHUBE
HAXOJSTCA Ha NOJNBMXKHBIX N/IACTHHKAX, TaK 4TO MOXHO MEHSTH

1) Baxueiimelt pa6oro# mpogeccopa MafikemncoHa BO Bpems BOHHbBI
OblIa pa3paboTKa HOBOTO BHAA IPEBOCKONHOIO JANbHOMEPA, NPUHATOTO 3aTEM BO
¢daote Coennnennpix IlITaTos. 7

2) O6bsicHeHHEe SIBACHUH HHTEPQEPEHIUN CM. B 1I060M YydyeOHHKE (HU3UKH.

Tay6uns Hebee. ; 3
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paccrosinue Mex Ay HuUMH. ECiu uX nocreneHHO pasiBUraTh, TOH-
KHe BepTHKa/JbHble MONOCKM OyAyT NenaThCs BCE MEHEE U MeHee
OTUETJIHMBLIMU H, HAKOHEIl, COBEPLUIEHHO Hcue3HyT. Msmepbre pac-
CTOSIHHE MEXIY AbIPOUKAMH M Da3JENUTE €ro Ha JJIHHY CBETOBOH
BOJIHBI, KOTODYIO MOXKHO NPHHSTH PaBHOH /540 MM. B pesyinb-
TaTe MOMYUHTCS YIVIOBAsl WHPHUHA yIaJeHHOMN meny. 3Has paccTos-
HUe MO IIEeAH, MOXKHO ceffuac 2Ke BBIYHCAUTD U €€ JUHEHHYIO IIU-
puny. Ecin BMecto memy B3fiTh HE6OMbLIOE KPYI/IOE OTBEPCTHE,
TO METOJ H3MEpEHHs OCTAHETCS TOT Xe, HO YIVIOBOH Juamerp,
BBIUMCACHHEH COMVIACHO YKa3aHHOMY BBILIE, HYXXHO YMHOXHTH
eme Ha 1,22 1).

Jlast u3MepeHus AuaMeTpa 3Be3/bl MBI JEHCTBYEM TAKHM Ke
06pa3oM, HO TAK KaK YroJ, CTATMBAEMBbIA HM, HUYTOXKEH, TO MBI
IO/MKHBI 6paTh O4YeHb GOJBIIOH Teneckom, u60, 4eM MeHbIue
yrom, TeM galblie APYr OT JApyra MO/DKHBI OTCTOSATH OTBEp-
CTus Ha OObeKTHBE (HJAH Ha 3€pKaje, €CId Mbl I0Jb3yeMCs
pedaexkropom). JeHCTBUTENbHO, €CIM Pa3ABHHYTHb NBIPOYKH HA
BCIO INHPHUHY OTBepcTusi 258-canTuMeTpoBoro I'ykepoa Teue-
cKoma, TO uHTep(hEepeHUHOHHbIE IOJOCH OyAyT €Ile BHIAUMBL
Jaxe y 3Be3bl Dereaprefise, XOTA y HEe HYXHO Npepnosarathb
OIMH M3 CaMbIX OOJBIIMX YIVIOBBIX InaMeTpoB. TakuM 06pasoM
MBI JOMKHBE YCTPOUTb TPUCIOCOGAEHHE, KOTOPOE M03BO/AN0 Obl
pas;aBUTaTh HAIUM JBIPOYKH emle GOoubLIE.

IIIECTUMETPOBB YN HHTEP®EPOMETP.

[llecTumeTpoBbii uHTEDPGDEPOMETP, NPOEKTHPOBaHHBIA M a ji-
keaconoMm u [1usom u mocTpoeHHH B MacTepckux MoyHT-
BuscoHcko# o6cepBaTopuu, IPeACTaBIeH CXeMaTUYeCKH (puc. 23)
u Ha (ororpaduu Bepxseil uacTH pemetyaToit TpyOm [ywe-
poBa Teneckona (puc. 24). Cser 3Be3ABl BOCNPHHUMACTCSH
JBYMsl IUIOCKMMHM 3epkanamu (M;, M,), BHICTyNaoOKUMU 32 Kpas
TPyGH ¥ Pa3IBUTalOIMMHUCS BJO/b NOJNEPKUBAIOIIEH IMITAHTH.
OHH 3aMEHSIIOT Napy OTBEPCTHH Ha OOBEKTHUBE B HAIIEM OIbITE.
OtT aTuXx 3epKaJ CBET OTPaXaeTcsd Ha BTOPYIO Iapy IJIOCKHX
sepxan (M,, M;), OTCHIIAIONIMX €ro Ha 258-CaHTHMETPOBOE BO-

1) JlanbHelinine moxpoGHOCTH 00 9TOM MOXHO HaliTi B xkHure Maiikeacona
,CBeTOBble BOMHBLI M HX mnpuMeHeHus“. Pycckuii mepesox uwom pea. mupod.
O.I.XBoabcouna (Onecca, Mathesis, 1912).



1] 3BE3/bI-THTAHTHI 35

THyTOe 3epKano (M;) y nHa TpyOsl Teaeckona. Jlaabuie Jayuu
WIyT COBEPIIEHHO TaK, Kak ecau Obl 3epkana M,, M, Obliu
3AMEHEHBI IBYMsI OTBEDCTHUSIMM Ha 258-CAHTHMETPOBOM 3epKae.
Ceer oTpax<aeTCsi K BHINYKJIOMY 3epkany (M), a 3aTeM, yxe He
CroAb OBICTPO CXOJAIIMMCS IYYKOM, K GOJBLIOMY 3epKauy.
[lpexne yem KOCTHYB MOCJAETHEr0, CBET IEPEXBATHIBAETCS IJIO-
CKHM 3epPKasioM (M;) 1 OTPaxXaeTcsi B OTBEPCTHE B CTEHKE TPYObI
TeIeCKOna K OKky.asapy E. 31ech u HabGmomanTcsa HHTepdepeH-
NUOHHEIE MOJOCH! C yBenuueHueMm ot 1500 mo 3000 pas.

[Ipy npakTHyeckoM mpH- 4
NOXEHHH 3TOr0 METOJA K H3- = /
MEPEHHIO JIHAMETPOB 3Be3J 7 Feiei g
MABHBIE BONPOC GBI B TOM, : :
Oyzer i aTMOC(hEpPa HACTOMb-
KO CHOKOiHA, YTOOBLI MOKHO
OblI0 MOJIYYaTh OTYET/IHBHLIE
HHTEP()EPEHIINOHHBIE OJOCEH]
C MnyuramMu Jyded Ha pac-
CTOSIHMM  CBBIIIE 2,5~ MeTpa
oruH ot xapyroro. [locie
JCOEWIHBIX IPEIBAPHTEIbHBIX
OmbITOB C 102-caHTHMETPOBBIM
pebpatopon Hepxcio o6- P 23, Cxexa e [yxepona
cepBaTopuu, npodeccopMaf- ko cBera sBesub, HaGAi0 KA -
foncor crenan nepeyio golf S mEncp@epouerpo
MONBITKY YBUJIETH STHU I1OJOCH (hepoMerpa cM. puc. 24.

B 152-CAaHTUMETPOBHIH U 258-

CaHTAMETPOBHIA pednexTopsl Ha MoynT-Buicone B cedrsiope
1919 roma. K cBoeMy ymuBleHMIO M BOCXMIIEHMIO OH Hamel,
YTO IIOJIOCEI COBEPIUNEHHO OTYET/IHBBI M DE3KU INPH IIOJHOM
OTBEPCTHH OGOHX STHX MHCTPYMEHTOB. OJIMH U3 COTPYIHUKOR
obceppatopuy, XOKTOP AHZEPCOH, CIPOEKTHPOBAJT TOTAA
0cobyio opmy mHTEphEpOMETPA ANt U3MEPEHHS TECHBIX IBOI-
HEIX 3B€3J, M IPUMEHUJ €e Ha 258-CAHTUMETPOBOM TENECKOIe
K H3MEPEHUIO OPOUTANBHOrO IBHIKEHHS] TECHBIX COCTABJSIONIUX
Kanensl. O mosy4un ynuBuTENbHO TOUHBIE PE3Y/ILTATH, TAMEKO
OCTABHBIIME NO03aiH Ce6s BCe, YEro MOMKHO ObUIO AOCTHYB
NPEXHAMH  METOHAaMH. Ycnmex 3Tod paGoTH Jaa CMEJIOCTh
B3ATHCA 34 GO/nee TPYMHYIO 3aJauy H3MepeHHs IUAMETPOB 3BE3J,

3:}:
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W Aas 3TOH mesnu OBIT MOCTPOEH MIECTHMETPOBHIE HHTEpdepo-
METP.

TpyaHyio W TOHKYyIO 3ajady IPUTOHKM 3epKas 3TOro npubopa
C HyXHOH snech Kpafineli TouHOCTbIO MafikeICOH paspewmun
BO BpeMs cBoero nocemenus Moynr-Buacona setom 1920 roaa.
C nomompbio COTpyIHHKa o6cepBatopuu [lusa emy ynamocek
HaGMI0AaTh MHTEP(EPEHIMOHHbBIE MOJOCH Yy HEKOTOPHIX 3BE3J,

Puc. 24. 6-meTpoBb i naTeppepomerp Mafixencona gas usme-

peHus nHAMETPOB 3Be3J, NpPDHKPENJAEHHBH kK BepxHEeMYy

KOHINY pemeTyaTtoit Tpy6n 258-cu F'yxepoBa rexneckona llym

ABYX INyuKOB CBCTA 3Be3Xbl yKasaHbl HAa pHc. 23. CHUMOK BCEro Teneckona
cM. puc. 4. :

KOT[la 3epKaja HaXOIWIACh Ha PACCTOSHMM uenelx 5,4 Merpa.
Taxum 06pa3oM Bce OBLIO TOTOBO AJA DPEIIMTENbHOrO HCIHBITA-
HUSI, JUIIb OBl HAIJIACh NMOAXOAAIIAs 3BE3NA.

Furaur BETENBIE#BE.

Péccena, Hlanne#t w DAAUHTTOH, KaK Ha Haubosee
NOAXOJSAULYIO /sl 3TOr0 M3MEpeHMsl 3Be3Jly, yKasaniu Ha berenp-
reiise (mo-apaGCKH ,IVIEU0 THraHTa“)— SIPKYI0 KPAaCHYIO 3Be3ny
B co3Be3xuu Opuona (puc. 25). Ilocaennuit yxasan nas ee yrjao-
poro auamerpa Beauuuny 0,051 ceKyHAB AyrH. DTOT BHIBOJ, M3
TeopuHu GBI NaH B €ro HeJAaBHeH NPe3uAeHTCKOM peun nepex bBpu-
TaHCKON Acconuanues nist CoAeicTBUSA yCnexaM HayK; B ATOH peun
npodeccop D AAXMHTTOH 3ameTun: ,Jng TOro yToOnl OHITH
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YBEPEHHBEIM, UTO HAWIM TEOPETHUYECKHE BHIBOABI HAYMHAOT HTTH
B NPaBU/JIBHOM HANpaBJAEHHH, HEIHEUIHEH 3BE3JHOM aCTPOHOMHH,
BEPOSITHO, 6OJIbIIE BCEr0 HYXHO ObIO OB KaKHM-HHOYIb CIHO-
co6oM H3MEPHUTh BUAMMEIA YIIIOBOH JAuaMeTp 3Be3Abl“. 3arem
OH ynomsHya o6 yxe mnpousBojuBiueiica Ha MoyHT-Buacone
pabore, HO MpezAMoaaras, ,4To aTMOCcdepHbIe BO3MYLIEHUS] B KOHIE
KOHIIOB NOJIOXAT MpeeJa TOMY, Uero MOXHO HOOHUTBCS“.

Puc. 25, Turaut Berenprefize (B kpyxke). OGumen3BecTHa A
OTUETIMBO KpacHas 3Be3ga Bniaeue Opuona ([&66um). Mame-
PEHWA [PH TIOMOWIM HHTEpdepoMerpa JaloT ;i ero yraoporo anamerpa 0,047
CEKYHJIBI 1yTH, UTO COOTBETCTBYET anHeHHOMY monepeunvky B 350 000 000 x4 no
HAWIYYIIAM ONIPE/ETEHASM ero paccTosuus. I1o aTuM onpenenenuam, berenbreise
HAXonuTCsl HA paccrosHuu 160 cBeTOBBIX JeT OT 3eMiau. CBeT PacHpPOCTPAHACTCS
co ckopoctsio 300000 xu B CekyHLY, W Bce ke eMy HyxHO 160 ser, 4T0ObI
IOATH OT 3TOH 3Be3[bI A0 HAc.

13 mexabps 1920 roma [Ius ycmemHO H3MEPHUN  JHAMETP
Berenbreiise npu momoinu 6-mMeTpoBoro nurepdpepomerpa. C pas-
JBHXEHHEM BHEUIHMX 3epkas HHTep(EepEeHIHOHHLIE MOJOCH Je-
MaNuCh MOCTENEHHO MEHEE OTYETJMBBIMH, Kak TpebyeT Teopus
H Kaxk 910 Buaen Meppuaa, wabaonas berenbreiise € Tem
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UHTEP(EPOMETPOM, KOTOPHIM M0J/b30BaduCh st Kaneanst. Ilpu
Pa3ABMXEHMM Ha 3 i MOAOCH COBEPIIEHHO HCYE3JH, Ha OCHO-
BaHMM HEro M MOXHO OBIJIO BHIYHCAUTH AHAMETP 3TOH 3BEe3JHL
Jssa npoBepKM TOYHOCTH BCeil YCTaHOBKHM INpubGOpa TeNIeCKOm
OBl HANpPaB/JEeH Ha Jpyrue 3Be3/bl, MEHBILIErO YIIOBOTO JUAaMETPa,
y KOTODHIX HHTepGhEepEeHIHOHHBIE MOJOCH ObIM BHIHBI COBEp-
HIeHHO OT4eTIuBO. [Ipy HanpaBaeHuu npubdopa cHoBa Ha berennb-

Puc. 26. ApxtTyp (B GenoM KpyxKe), usBecTHbi#d yapabGos
nojp Haspanumem «KombeHocma», a y kurtaiueB «Beaukoro
Pora» nau «<MmMmneparopckoro ABopua» ([¢66a). [lo usmeperusm
[lusa, ma Moynr-Buacone, mpu momomu 6-u# unurepdepomerpa Maiikencona
15 ampens 1921 roga, ero yraosoit nmamerp cocrasaser 0,022 cekyHADI, YTO
XOpOoLIO coriacyercs ¢ apenckasanHodl Péccemnom Beanumnoit 0,019 cexyHnbL
Cpennuil mapamnrake ApKrypa, Ha OCHOBAHMA HECKOJBKHX OIpeleneHuii, cocra-
Baser 0,095 cexyHABI, UTO COOTRETCTBYET PACCTOSIHHIO B 34 CBETOBBLIX roja. Jlu-
HeiHbIH IHaMeTp, BbIUMCACHHBIH HOo u3MepeHusM Ilusa u mo 3Toil Beauyuue
paccrosiHusi, cocraBaser okoao 34 000 000 re.

reii3e 0Kasanoch, YTO OHY, HECOMHEHHO, OTCYTCTBOBaAU. [IpunuMay,
4YTO CpeNHAs JJMHA BOJHBI CBe€Ta I/ 3TOH 3BE3Jbl paBHA
5750/ 10000 000 MHAMHMETDPA, MBI IOJyYaeM JJis ee YIVIOBOrO AMa-
merpa 0,047 cexyHmsl nyrd, YTO NPUXOLHUTCS KaK pas Mexuiy
BeanuuHamu 0,051 u 0,031 cexkyHABl AyrH, KOTOPblE NPENCKA3hI-
Baiu D AXUHTTOH u Pé&ccenas Ha OCHOBAHMM ClerkKa pas-
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AMUAOLMKCa monylueHui. JlanpHedIuyue MOonpaBKW U MMOBTOPHBIE
}U3MepeHns: MOTYT HEMHOTO M3MEHHTh pesyabrarT [1u3a, HO OH
NOYTH HECOMHEHHO BepeH B mnpexesax 10 wuan 15 npouEHTOB.
Mel MOXeEM OTCIOfA BBIBECTH, YTO YIJIOBOMH NonepeuHuk berensn-
refise npuGNM3UTENBHO TAaKOH ke, Kakoi umesa Obl ‘map C IO-
NEPEYHHKOM B OJHH CAHTHMETP HA PACCTOAHMH OKOMO 40 KO-
METpOB. ;

Ho ata BennuuMHAa NpPENCTaBJASET TOJNbKO YroJ, CTATMBaeMbIH
IucKkoM 3Be3nbl. UToOB 3HATH €€ JHHEeHHB auaMeTp, HYKHO
3HaTh pacCcTOsiHMe 3Be3]bl. Dblio crenaHo uerwipe onpeznesneHus
ee mapannakca, AaioOlHe 3TO PaccTosHHe. DAKUH .c Manckum
rermomerpom nonyuusn 0,032 cexyunwst ayru. M3 dortorpaduii,
NMONYUEHHBIX 76-CaHTHMETPOBHEIM ~ AJJIEreHCKUM pedpaKTopoMm,
[lnesunrep noayuun 0,016. Agamc, npyu NOMOIIY CBOEro
CIEKTPOCKOMMYECKOro MeTroxa M 152-caHTuMeTpoBOro MoyHT-
Bunconckoro pediaexropa, Hawen 0,012. Hosefiee usmepenue
Jlu, npousBegennoe dororpaduuecku ¢ 102-cantumerpoBuM Hep-
KCOBbIM  pedpaxktopoM, gaer 0,022, Tenmuomerpuueckuit
napannaKc, HeCOMHEHHO, MEHee TOYEeH, 4eM (ororpaduuecku,
a Axamc gymaer, 4TO COOTBETCTBEHHO CIEKTPalbHOMY THIy H
apkocTd bereapreiise BeqnuHMHA €ro mapaJjnakca MeHee mOCTO-
BEpHa, ueM Iyl 6O/BIIMHCTBA JAPYrHX 3Be3X. Eciu MBI BO3bMEM
cpeanee (B3BeileHHoe) 3HaueHue 0,020 cexynabl, MH OyneM,
BEPOSITHO, HENANEKH OT MCTHHBEL. DTOT MapajyakC IpPeACTaBJsSeT
00010 yros, MOX KOTOPHIM MPEICTABAAETCS PaXHyC 3EMHOi
opoutsl (150000000 xa) c paccrosinust Berenbreize. CpaBHu-
Bag oTy BeauuuBy c 0,047, yrneBbIM JTUAMETPOM 3Be3[bl, MbI
BUJAUM, Y4TO JMHEHHBIH XUaMeTp 3TOH 3Be3Abl MNPHOJM3UTENHHO
B JBa C TPETbI0O pasa Goabile paccrtosiHus 3emuan ot ConHua,
un npubausutenbHo cocrasasier 350000 000 xa. Takum oGpa-
30M, €CAM 3TO M3MEDEHHE paCCTOSHHS HEe OYeHb OUIKMOOYHO,
beresprefise momxeH npuOMH3UTENBHO 3aN0AHATH 0pOUTY Mapca.
OzHaxo Bce METOIbI ONMPENENEHUS] PACCTOSIHUE 3Be3J HECKOALKO
HETOYHEI, M Ja/JbHEHIINe HM3MEPEHHS MOTYT OUYeHb 3aMETHO
yMeHbWHTE 3Ty nudpy. Ho HEeT HuMKakoro comHeHus, 4TO more-
peunuk Berenpreiise mpeswimaer 150000000 xx u, BeposTHO,
laxe Ha 3HAYUTENbHYIO BEJIMYHHY.

HuytoxHocTh TOro yraa, mojx KOTOPHIM MPEACTABASETCS STOT
TPOMaZHBIA JTUCK, OOBACHAETCS OTPOMHOCTBIO PAaCCTOSIHHS 3TOH
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3Be3bl, paBHOro npubnusurearHo 160 ceetoBeiM romam. [py-
TUMHA C/IOBAMHM, CBET, PaCHpPOCTPAHSIOIHUACA CO CKOPOCTHIO
300000 xx B CeKyHAY, HO/XKEH NOTpatuTk 160 Jger Ha TO,
qTOGEl NPOJIETeTh PACCTOSHME MeX(Jy HaMu u Deresnbreiise; or-
pomHble pasmepn beresprefise Gaaromaps 3TOMy Inpencra-
B/ISIIOTCS CTOJb HUYTOXHBIMH Ja)Xe [/l CaMBIX MOTYYHX TeJe-
CKOIIOB.

3BE3IHAS 5BOJIOIHUA,

D10 u3MepeHHe NeHCTBUTENBHOrO JuaMerpa berenbreiize
JaeT HOBOE MOPA3UTENBbHOE NO0KA3aTENbCTBO B MOJNb3Y TEOPUH
Pécceana u epumnopyHra o 3Be3fax-KkapauKax U FHraH-
tax. [lepex camoit Bo#HO# P&ccenn nokasam, yTo HAIIM CTa-
pble MeTOIBl KaacCH(MUKALUMH 3BE3J IO HX CHEKTPAM HYXKHO
paJUKaNbHO H3MEHUTH. 3BE3/bl B PAaHHEH CTafUH UX KU3HH HYX-
HO CYUHTATh PA3MBITHIMM a3000pasHBIMH MacCaM{ HeCPaBHEHHO
Gospuie Hamero ConHIa U ropasfno 6o/ee HU3KOH TeMIepaTypH.
Hx mioTHOCTh HO/MKHA OBITh BeCbMa HE3HAYHTEJIbHA, M OHU
JOJKHBl HAXOIUTHCS B COBEPIICHHO ra3000pasHOM COCTOSHHH.
910 —,rurauTH®. IlOCTOAHHO TepsAs UBNYyYEHHEM TENJO, OHH
CO BpEMEHEM MOCTENEHHO COKpamaiTcd. Ho, HecMoTps Ha
3TH NOTEPH, TO TENJIO, KOTOPOE IIONy4aeTCs OT CXKATHUA H OT
JIPYTUX HCTOYHHKOB, 3aCTABJSET HMX TEMIIEPaTypy MNOXHMMATHCH,
NpY YeM HX OKpacka IIOCTENEHHO H3MEHAeTCHd M3 KpaCHOH
B rony6oBarc-6eayro. [lpomecc cxaTtus ¥ NOABEMA TEMIeEpa-
Typbl IPOZOJKAETCI HO TEX MOp, MOKaMeCT 3Be3fa OCTAEeTCs
B COCTOSIHMH- COBepiieHHoro rasa. Ho xkak Toapko cxatue
yBEJIWYUAO IIOTHOCTb rasa CBBIlIE H3BECTHOrO Npejeaa, UK
JenaeTcss OOpaTHBLIM, W TeMIepaTypa HayumHaer najgartb. [oay-
60BaTO-0e/bI# CBET 3BE3Ibl CTAHOBHTCS XKEATOBATHIM; STUM Ha-
yhHAeTCd Kap/JAMKOBasg CTaiMs, IPUMED KOTOPOH MBI HMEEM
B namem Coaune. [lrotHocTh mnoBblmaercs, B cayyae Coanna
NPEBOCXO/sl MJIOTHOCTb BOXBI, 4 B NO3AHEHWHUX CTAAUAX HAS
JANeKO 3a 3TOT npexen. [IPOXOASIT MWIIMOHBI JIET, M 3BE€3Aa
CTAHOBUTCS KPACHOBATOH, a 3aTeM, HAKOHel, ¥ TEMHOKDACHOH.
[ToHmxkenue TeMIepaTypr IO3BOJSET XUMUYECKUM IJIEMEHTaM,
CyLIECTBYIOIMM B ra3oo6pa3HOM COCTOSHHM BO BHENIHEH aTMO-
cepe 3Be3nEl, 06pa3oBaTh COEAMHEHMS, NPUCYTCTBHE KOTOPLIX
0GHApYKMBAETCA XapaKTePHBIMH Nojocamu B cmexrpe. Hakonen
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CIEKTP HAYMHAET yracaTh, KOTJa 3Be3na MPHOJIMKACTCS K CBOei
KOHEUHOH CTAJMH XOJOAHOTO TBEPAOrO Iapa.

Taxum 06pa3oM MBI MOKEM NOCTPOUTH ce6e KapTHHY HABYX
BETBEIl TeMOepaTypHOH KPHBOM, HA KOTOPBEIE YKa3bIBaJ, DHUCYs
XU3Hb 3Be3IEl, eme JIoKHep, HCXONMBIIMHA H3 COBEPIIECHHO
HHBIX OCHOBaHHMI. Ha Bocxomgmieli BeTBH MBI BUIUM THTAHTOB
OTDOMHEIX Da3MepoB M 6o/iee pa3pexeHHHIX, YEM TOT BO3IYX,
KOTOPBIM MBI AbIIIMM. KMeoTCs BeCKHE OCHOBAHHS AyMaTh, YTO
macca bDetenbreiide mpeBbIlIaeT COJMHEUHYIO Maccy He 6Goaee.

\

Puc. 27. Turanrtckas 3Be3na Anrapec (B 6en10oM KpyxKe), 3a-
MeTHas mo cBoe# kpacHo#W orkpacke, B cosBezaun Cxop-
nuona, y rpekos HaspBaBmascs «Comepmukom Mapca
(I'¢ 6 6 ). Paccroanue go Amurapeca, He OYeHb TOYHO H3BECTHOE, MOBUIHMOMY
6ausko K 350 cerosbIM rogam. Ero yruosoft muamerp, 0,640 cexyHubl, JOMKCH
COOTBEICTBOBAThH JUHEHHOMY AuaMerpy oxoxo 350 000 000 xiz.

yeM pas B eCATb, TOAA KaK ero’ o6beM NPEeBOCXOJUT 06beM
Connlla He MEHbIE, 4eM B MH/AMOH Pa3, a MOXeT ObITh, Jaxe
¥ BO BCE& BOCEMb MUIAHOHOB pa3. Takum 06pa3om CpenHss
I0THOCTH Derenbreiize nomxHa OBITH BPOAE TOH, KaKylo MH
MMEEM B 3IEKTPHUYECKOH BaKyyM-TpyoOKe. Tpyu YETBEPTH BHJIH-
MBIX MPOCTHIM IVIa30M 3Be3J, NPHHAJIEKAT K YUCAY THUCAaHTOB;
Cpelld HUX CTOJAb 3HaKOMble HaM Bertenbreitse, Antapec u Anbje-
Gapan, HO GOJIBIIMHCTBO STHX 3BE3J FOPasjo NIOTHEE, UeM 3TH
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orpomubie Tena. Kpaiinui npumep Mbl uMeeM B Oe/biX 3BE3Jax re-
JUEBOr0 KJaCCa UPEe3BHIUafiHO BEICOKOM TEMIEPATyphl, B CIEKTPaX
KOTOPHIX OYeHb 3aMeTHHI JUHUH resaus. [IMOTHOCTH 3THX 3BE3J
CoCTaB/IsSIeT OKO/IO OnHON mecaroit mroTHocTH Cosnna. Cupuyc,
TOXE 3Be3Ja OYeHb BBICOKOH TEMNEpPAaTyphl, MOYTH BIBOE IVIOT-
Hee. 3aTeM MIET CTrajgusl OXJaXICHHUs, XapakTepusyemas, Kak
yKE OTMEYEeHO, YBEJIHYEHHEM IVIOTHOCTH, a TaKXKe yBEJMYCHHEM
XUMUYECKOH CJIOXHOCTH, Cosiamomeiics 6narogaps MOHHXCHHAIO
Temnepatypsl. DEITb MOXeT, HE BCE 3BE3IBl NPOXOAAT 3TOT
XHU3HEHHBIH LUKJ, HO OH NPOXOJAMTCS MHOTMMHM MHJAMOHAMHU HX.

CyuiecTBOBaHME 3BE3J, TMTaHTOB W KAPJAMKOB OBbIIO BIOJHE
JIOKa3aHO 3aMeuyaTenbHOil paGoroli AxaMca M ero COTPYyIHH-
KoB Ha MoyHT-BuicoHe, I1e €ro MeToj ONpejes]eHHs paccTos-
Huit ¥ a6COMOTHON PKOCTH 3Be3Ji, HA OCHOBaHHM OCOGEHHOCTEH
UX CcIeKTpa, 61 npuaoxen yxe k 2000 sBesn. Pas6op ero
pesy/IbTaTOB CPasy NPHBOJUT K NPH3HAHHIO STHX J(BYX GOJBLIAX
KJACCOB 3Be3J — FMraHTOB U KapaukoB. Tenepp 3T0 JAen0 yBeH-
yupaeTcss pa6oroit Maifixenmcorna u Ilusa, naomeid HaMm
NeACTBUTEABHBIH AMAMETD THUIIMYECKOH THTaHTCKOH 3BE3JIbl, HAXO-
JSILIMHACS B IIOJHOM CONVIACHM € NpPEeACKasaHusMu Teopuu. Ms Be-
JUYMHBI 3TOrO AMAMETPAa MBI MOXKEM 3aKJIOUHTH, YTO MJIOTHOCTH
Berenpreiise upesBhUAKHO Mana, YTO COIJIACYeTCs C TeOpHeH
Péccenna, KOTODYI IOATBEPXKIAET M CHEKTPAJbHBIA aHAIU3
CBETa STOH 3Be3Jbl, NAIOUUHA yKa3aHWe Ha CPaBHUTEIbHO HHU3-
Kylo TeMmepaTtypy ee, KaKk 3To TpeOyercsi B paHHEH CTajuH
‘)KU3HH 3BE3JbI MO TEOPHUH.

Eume ZBA THTAHTA.

15 anpenst 1921 roma ITu3 na MoynT-Buicone ycnemno
‘uamepusn puamerp Apkrypa. Ilpu pasjBuraHuu 3epkan MHTEp-
depoMeTpa IMOAOCH IOCTENEHHO Caabenu M, HAaKOHEL, COBep-
IIEHHO MCYe3Nu MPHU PACCTOSHUM MEXJy 3epkaiamu B 5,88 .
[IpuHuMas CpENHION JUIHHY BOJHBI CBeTa ApPKTypa paBHOH
5600/ Jonooop MHJVIMMETPA, MBI IOJayYyaeM Jid YrioBOro Jwua-
merpa stoi sse3asl 0,022 cexynmel ayru. Ecim B3ATh Cpen-
HIOI0 BenMuMHy ee napasiakca B 0,095', TO COOTBETCTBYIOLIUH
JMHeHHbI AmameTp cocraButr okono 34000000 xm. Kak u ans
Berenbrefise, aTOT yra10BO# AUaMeTp YNHBUTEIbHO XOpOWIO CO-
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raacyeTcst C TeM, 4TO NpejACKa3biBaJa Teopusi. AnTapec, Tperbs
3peaza, KoTopylo uamepsa [1us, Goabume Bcex. Ecmu on peir-
CTBUTENbHO siBIsieTC uyaenom rpynnbt Cxopnuona — Kentaspa,
a MBI HMEEM BEeCKHe IPUYMHBEI AyMaTb 3TO, —TO OH HAXOMMTCS
Ha PacCTOSHMH NOMHBIX 350 CBETOBHIX JIET OT 3eMJH, H er0‘
AMaMeTp MO/KEH COCTaB/AATH OKOJO 650 000 OOO KM.

Puc. 28. Duamerpn Connma, Apkrypa, bereabrefize u Anra-
peca nmo cpaBHeHHI0o copbOuToit Mapca.

. Coanue, xuamerp 1300000 xu
Apk'ryp, auamerp 34 000 000 x.n

. Berensre#ise, auamerp 350 000 000 rae

Anrapec, guamerp 650 000 000 r.a

Tenepb HyXHO nenaTh HaJbHeHlnne uaMepeHus berenereiise,
0COGEHHO BBHIY TOrO, YTO 3aMETHHIE KOJIeGaHHUS €ro SPKOCTH
HABOJSIT HA MBIC/IE O BO3MOXHOCTH M3MEHEHHUS ero INonepeuHuKa.
Mpr 1OoMmXHBI TaKXe NPUIOXKUTb METOJ UHTEphEepOMETpa K 3Be3-
JIaM pasnMYHBIX CHEKTPaJbHBIX THIIOB, 4TOOBI CO31aTb TBEPJOE
OCHOBaHHE /51 JaAbHEHIIEro MCCAeLOBAHUA SBOJIOLUH 3BE3J.
K coxanenuio, mump HeGOABLIOE YHCJIO 3BE3[-FMTAHTOB MOLYT
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ObITb C YBEDEHHOCTBIO M3MEpEeHbl MPH MOMOIM HANIMX HBIHEII-
HUX npubopoB. Hyxen Gl Obl HMHTEpPGEpPOMETP € OTBEPCTHEM
B 21 m, wro6sl TOYHO u3meputb CupHYC, W BABOE OOMbIINH 175
MeHee SIpKuX Oenblx 8Be3fA. Ecau 6nl MOXHO OBIJIO NOCTPOMUTH
30-meTpoBEIf mpubOp, TO OH MO3BOMMJA Obl HaM H3MEpATH

Puc. 29. Anbpeb6apan «<Boxnapy (Ilnmean), 6bId1 TAKXKE H3BeCTEH
y apaéoB non umenmamu «[mas Boika», «Ceparue Boika» u «Be-
aukui Bepb6uawom (IF'é66m. ITogobro DBereabrelise m AmnTapecy orau-
4aeTcst KPACHOBAaTON OKpPACKOH, yeM OOBSICHSETCS TO, YTO €r0 H300paxeHne HA
5TOM CHHMKE elBa Ju Ooublie nsobpaweHufl 3sesf, B AeHCTBATEILHOCTH ropasuo
6osee ciabblx 4eM OH, HO Tropasjgo Goiee rony6mx,— B34Tas 31eCh (oTorpadu-
yecKasl IIaCTHHKA Oblaa 6oJee 4yBCTBUTEJbHA K CHMHHUM Jy4aM, YeM K KDACHbIM
MM KEATHIM. AnbiebapaH HaXOXHTCS HA PAaCCTOSTHUM OKOJMO 50 CBETOBLIX JET.
I/ISMepCHHﬂ IIpY NOMOIIM HHTEPGhEPOMETPa, Teneps MPOU3BOASALIMECH, AT ANs
ero yraosoro auamerpa 0,020 cexyHHbI.

00'beKTH, NpPEJACTABAAOINKE TriaBHefiine CTaguu pa3BUTHS
3Be3J, U TaKUM 06pa3oM B Beauuaiijeil CTENEHU CIOCOOGCTBOBAM
Obl paCUIMPEHMIO HALIMX CBeIEHMH O XHU3HHU 3Be3n. K cuacrelo,
XOTS MEXaHHYECKHe TPYIHOCTH 3JeChb BEIHMKH, HO ONTHYECKas 3a-
Jlaya - HE < CJIOXKHA, M CTOMMOCTb BCEro mpuopa, KOHEUHO,
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JI0BOJILHO BBICOKAsl, COCTAB/AIA OBl NUIIb HEGOMBIIYIO OO CTOU-
MOCTH TEJIECKOIA TAKOTO e OTBePCTHUS, €C/IHU OBl €r0 MOKHO OBLIO
noCTpouTh. 30-METPOBHIH HHTEP(DEPOMETP MOXKHO GBIIO ObI CTPOCK-
THPOBATH BO MHOTHX BHAX, ¥ KAKOH-HUOYAb U3 3THX BHIOB, MOXET
OLITh, OKAXETCs1 B KOHIE KOHIIOB OCYLIECTBUMEIM. Tem Bpeme-
HeM 6-MeTPOBHI uHTEPPEPOMETP GBI TaK CYIIECTBEHHO Y/IyUIUeH,
YyTO B HACTOSILIEE BPEMsi OH OOELIAaeT JaTh BO3MOXHOCTb MPOH3-
BOAUTH NPUOGIH3UTENbHbIE H3MEDEHHS 3BE3J, KOTOPHIE paHbIIe
CYMTANUCH JJs HEro HENOCTYNHBIMH.

Xors Teopusi KapJAUKOBBIX M THFAaHTCKHUX 3BE3J M TOJNBKO YTO
ONMHMCAaHHBIE M3MEPEHHS HE NAI0T HEMNOCPENCTBEHHBIX YKa3aHHii
JJIsi TIPOBEPKH JamiacoBa OODBACHeHHS OOpa3sOBaHMS IIIAHET,
HO OHM IIOKAa3HIBAIOT, YTO CYLIECTBYIOT 3Be3Jbl, IO pa3Mepam
CpaBHHMBIE C HAIlIeH COMHEYHOH CHCTEMON, H HaBOIST Ha MBIC/b,
yro Hame CoJHIE, MepBOHAYaJAbHO 00Jaxasi OrDOMHBIMH pas-
MepaMy, LOMKHO OBIIO MocTeneHHO cxartbcsd. Cnoco6 o6pas3oBa-
HUS CHCTEM BpOJIE Hame# U IPYrUX CHCTEM, BO MHOXKECTBE
NpeCTABJCHHEIX Ha Hebe, SBISAETCS OIHON M3 CaMBIX MHTe-
pecHBIX 3ajay acTpoHoMuu !). MHOro cBera Ha 3TOT BOMPOC
NPOJIWJINA HOBEHIINE HCCAENOBAHNS, CTABLINE BOBMOXHLIMY 6J1aro-
Japs NOCTPOHKE HOBBIX MOIyYHX HpPUOOpPOB H ycrmexam (¢u-
3ukH. Bce cBumeTenpCTBa MOATBEPKAAIOT CYLIECTBOBAHHE 3BE3J
KapAUKOB M THTaHTOB, HO HYXKHO NPOJLENATh €lle MHOTO pPaGoTHI,
IpexJe 4eM MOXHO OyIeT OOBSCHUTH BECH XOJ Pa3BUTHS 3BE3.

1) Cwm. 06 arom, Hanpumep, I s nc. <[l pouCcX0XK ICHHE COTHECUHOH
cucteMmb». Ilep.c aara. mox pex. npod. A. P. Op6unckoro (bubauo-
Texa HAYYHHX HOBOcCTeH, Onecca, Mathesis 1924). [Tpui. peo.



TJIABA HIL
KOCMHUYECKHE KOT/IbI.

CONHEYHBH ''EJNHH.

Cenuit, xak roBOpUT €ro ums, OblT OTKPHIT Ha CouHie.
B 1868 rony, xorna Jlokue p BHepPBble HANPABHJ CBOM CIEKTPO-
CKON Ha OOJbIIME $I3bIKM IJIAMEHH, WM COJHEYHBIE BBHICTYIIHI,
Ha THICSYH, 4 MHOTJA HAa COTHU THICAY KHU/JIOMETDPOB MOAHHUMAIO-
muecs Hajx noBepxHocThio CO/IHIIG, OH CeHyac Xe MPU3HaJ B IO-
Jy9eHHOM CIEeKTPE XapaKTepPHbIE KPACHbIE M CHHHME JyYyd BOJIO-
pona. B >xenrom mnBere, BONIH3M TOrO MeCTa, IIE€ HAXOIATCH
XOpOIIO HM3BECTHBIE JIMHMM HATDHS, OH OTKPHII OYEHb SPKYIO
HOBYIO JIMHHIO, HE COBCEM COBMNAJAIOUIyI0 C HMMH, HO KOTOPYIO
TOXE MOXHO OBIIO elle HAaGAIIATh B CAMBIX BEICOKHX YaCTSX
BEICTYNOB. E€ CXONCTBO B 3TOM OTHOIIEHWY C JIMHHUAMH BOJO-
poma 3actaBuio JIOKHEepa NPU3HATH CYIIECTBOBAHHE HOBOrO
OUYeHb JIETKOTO Ta3da, He H3BECTHOTO 3eMHOHM XHMHH.

[Tpomao MHOrO JIeT mpexie, YeM 3eMHas XHMHueckas J1a6o-
paTtopusi cMor/ia IOGHTbH 3TOT NPOAYKT BeNHKOH sabopaTopuu
Conuna. B 1896 rogy PamM3alo, HakOHEl, yAaJoCh BBILENUTH
U3 MHHepaJa YypaHHHHTa B HHMYTOXHOM KOJHYECTBE TIeJHui,
OIO3HAHHBLIA IO TOW JKe KEJNTOH JuHMH B ero cnekrpe. Korna
MOJNIYYEHHBIX FeJUH CTaay H3ydaThb MOJ IAEHCTBHEM 3JEKTpHYe-
CKOro paspsiza B BaKyyM-TpyOke, OKas3anoCh, YTO B CIIEKTpe
reJyusi €CTh €l[e MHOTO JPYrMX JHHUH, TOXIECTBEHHBIX JIHHHUSM,
HAG/I0JaeMBIM B CIIEKTPAX COJHEUHBIX BEICTYMOB, TA30BBIX TYMaH-
HOCTell 1 3B€31 BEICOKOH TemmepaTyprl. CyliecTByeT paxe K/aacc
3Be3], M3BECTHHIX IIOJ Ha3BaHMEM TeIHEBBHIX 3Be3J, OJsaroxaps
npeobsafaHUIO 9TOTO rasa B HX aTMocdepax.

Camoe Ba)XHOE 3HAYEHHUS Ie/IHS OKas3aJoCh B TOH POJH, KaKYIO
OH CHI'paJd B pasrajgke CTPOEHHS BEIIECTBA M NpeBpalleHUs
9/7IeMEeHTOB. Panmii u jgpyrue pajHOaKTHBHBIE BEINECTBA, Kak
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HanpuMep, ypas, CaMOIIPOHU3BOJIbBHO HCHOYCKAIOT OTPHLUATEIbHO
3apsKEHHbIC UYACTHIB KpafiHe HHUYTOXHOH MacChl (3AEKTPOHHI)
I NOJOXHUTENbHO 3apsKeHHbIE YaCTHIBI Topasno 6oJsiee 3HAUHU-
TeJTbHOH MacCChl, M3BECTHBIE [IOX Ha3BaHHUEM aan)a-qacmu.
Pésepbopay u I'edirepy yHmanoch jaaxe COCYUTATbL YHC/IO
anb(a-uacTHI], HCIYCKAEMBIX B CEKYHJy H3BECTHOH MACCO# panus,

Puc. 30. ConHeuHb e BBCTYyNb, choTOrpa@upoOBaHHBIE IIDH

MOMOILK CIeKTpOoTenuorpada He npu saTMenuu (Quaiepman).

B 574X CBETAMIMXCA Ta30BbIX O0O0/MaKaX, TMOAHMMAIOMUXCA HHOTAA HA BBHICOTY

cBbime moayxuamerpa Coanna, B 1868 romy Gbli oTKpHIT JIO K 1 € P O M HOBbIf

ras — requfi. Ha semse reauii Hamy He padsine 1896 ropa. C Tex mop 6blio

YCTAHOBJIEHO, YTO Teauil ABASETCS BAXHOH COCTABHOR 4YaCThIO TYyMaHHOCTeH u
3Be3] BBICOKOH TeMmepatypsl.

i N0Ka3aTh, YTO OHM MPEACTABJSIOT COOG0I0 3apsKEHHbIE aTOMBI
resus.

Bosee moxpo6HBI# pa36op HeOOBIYARHEIX 0COOEHHOCTEH revIns,
UrPAIONIEro TaKyio GOJBIIYIO POJb B HEOGECHBIX JenaxX, OTBIEK
bl HAC CIMIIKOM JAJEKO B CTOPOHY; MBI IIePEHIEM IOITOMY K APY-
roMy ciyyaro, rjae (QyHIaMeHTanbHOE OTKPHITHE, Ha 3TOT pas
B (usuke, ObLAIO MPELYKA3aHO ACTPOHOMHUECKHM HAOMIOACHHEM.
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MATHHTHOCTDb COJMHEUYHBIX NATEH ')

Huxakomy apxeosory, 6yabTo IOHT miy HlaMmnoanuon
newmnpuposapuire PoseTckuii KaMeHb, WM P ay 11 HC O H, KOIHU-
poBaBIIMil KIMHOOOPA3HEIE HANNKMCH Ha DerucToHckoi ckaie, Hu-
KOrja He MPeACTaBIaAIOCkE Gosiee 3arafiouHoll 3ajaud, 4eMm Ta,

Pue. 31. 45-m 6amennb#i Temeckon ob6bcepBatopuu MoyHT-
Buacoun. B maGopatopuu, y OCHOBaHMS OalIHM, NOJydYaercs H300paxeHHe
Counrua oxono 40 ci momepeunuxoM. Eule Hmxe B KoJOue, yXomsmem HA 24 i
B 3EM/IIO, HAXOAUTCSl MOLIHBIA CHEKTPOCKOI, IIPH-IIOMOLIM KOTOPOTO H3Y4YaioTcH
MAaTHUTHBIE TIOJsI B COJHEYHBIX NATHAX U obuiee MarHutHce none ConHua.

KOTOpast BCTaeT mepex dacTPpOGU3UKOM TNPH HCTOJNKOBAHHH
HeporI(UYECKHUX JIMHHE CHOEKTPOB COJiHeuHHIX nateH. Cser,
MOCHIIAEMEBIl  KOJIOCCANAbHBIMM BUXPEBHIMH GYPSIMH, KaKUMHU SB-
JASIIOTCH  COJMHEYHble MNATHAa — HACTONBKO TDOMajHble, YTO OHH

1) Cwm. TaKxe NOCITCAHION CTATBIO B 3TOM COOPHHKE. [Tpun. peo.



111 KOCMUYECKHE KOTJIBI 49

JIETKO MOTJIK OBl TOIVIOTUTH 3EMJII0,— CYIIECTBEHHO OTAHYaeTCs
OT CBeTa, MOChlIaeMoro ob6uieir noepxHocTbio COAHIE, KAK 3TO
BHISICHAETCS TPH UCCIEL0BAHUY ee cnekTpockonoM. Hab6uonas cou-
HeYHBIE TSITHA MHOTO JET TOMy Hasal BH3ya/JbHO, MOKOHHBIH
npoeccop YO HT u3 [IpuHCTOHA B YMCHE MX CIOXKHBIX OCOGEH-
HOCTEH HalleJ PSx IBOMHBIX JHMHUH, KOTOPHIE OH, COOTBETCTBEHHO
YPOBHIO (PM3MYECKHX 3HAHWA TOrO BPEMEHH, €CTECTBEHHO NpH-
mucan ,00palleHHI0“ B BBINIE JEXKAUMX CI0SX MapOB PA3AMYHON
IAOTHOCTH U TeMmmepartypbl. Ha camom pene, omHaxko, Kak 3TO
OblI0 IOKa3aHO B obcepsatopuu MoyHr-Buncona B 1908 rony,
TO, YTO OH BUJEM, OBLIO CAEACTBHEM BAWSHHS CHUIBHOTO MAarHHUT-
HOTO MO/ Ha H3JaydYeHHe,— T.-€. 3hdeKT, KOTOPLIA B HACTOsLIEE
BpeMsi U3BECTEH IIOJ, Ha3BaHHEM SIBAGHHS 3 eeMaHa.

Bnepsble BAMSIHHE MAarHeTH3Ma Ha CBeT OTKphA Papansii
Mexay mnomocamMu OGOJBIIOTO 3AEKTPOMATHHTA, CHUABHOILO IJIdA-
toro BpeMeHH (1845 r.), OH MOMECTHJ KYCOK OYEHb TSXKEAOro
crexna. ®apams i MoKasand, 4TO MIOCKOCTh MONSPUSALMHU IyYKa
nyueit, TPOXOAMBIIMX NPH PA3OMKHYTOM TOKe 4epe3 Crekao Ge3
H3MEHeHUsl, NOBOPAYNBaIach, KOrAa 3aMbIKaHHEM TOKA BO36yxja- .
J0Cb MarHUTHOE IoJje. AHaJorHYHOE BpalleHHE XOPOUIO TENmephb
M3BECTHO HAM M HaOJIIoJaeTcs, HaNpHMEp, Yy caxapa — JIEBYJIO3bI
H IEKCTPO3bl, — KOTOPbIE COOTBETCTBEHHO BPALIAIOT [IOCKOCTh
NOJSIPU3AIMK CBETA BJEBO W BIPABO.

Ho npu sToM mepBOM OTKPBEITHH, YCTaHABAMBAIOLIEM CRS3b
Mex1y CBeToM M MarHetusmoMm, Papapmsit He cupeman TOro
foJee BaXHOTO IIara, O KOTOPOM OH MeuTaJ, — ONPEIeNHUTh,
M3MeHsIeTCH Jid MepPUoj KoneOaHHs HCHOYCKalolleHd CBET YaCTHIIbI
B MarHuTHOM mose. OH momeITasnCcd CAeaaTh 3TO elle pas
B 1862 roay, B mociexHeM OIbITE B €ro Xusuu. Hatpuesoe miams
ObJI0 NOMEIEHO MEXIy MOAI0CAMH MAarHuTa, ¥ B CIHEKTPOCKOI
HAOMIIONANHCh €r0 JKeJThe JUHUHM TIPU MPONYCKAaHWHM TOKa 4epes
saekTpoMarsuT. [Ipu aToM He OBIIO 3aMEYEHO HHKAaKOro Hame-
HeHHs; He HAIIJAM €ro ¥ IaJpHeHlIHe MCCAenoBaTeNd, II0Ka
3eeman u3 Jlefizena ¢ Gosee MOIIHBIMH IPUOGOpPAMU He CHeNaJ
CBOEr0 3HAMEHHTOTO OTKPHITHsI, ABAaALNATUNATHICTHUH 1o0OuneH
KOTOPOTrO OBLT HENAaBHO OTIIPa3IHOBaH.

3eeman mehicrsosas nomo6Ho P apa 3o, HO €ro aJeKTPo-
MarHUT M CIIEKTPOCKOMN OBLIM FOPasfo CHUJIbHEE, M s IIPOBEPKH
€ro pesyJbTaTOB yiKe CyIIeCTBOBa/na TEOPHUsl, IpPHHAJJIeKABIIAS

Taybunsr mebec.
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JlopeHTUy M NPeINCKasLIBaBIIas XapaKTeP 0XKIAeMOro H3Me-
Henus. [Ipu 3aMbIKaBHM TOKA, MPOMYCKAaeMOrO Yepes 3JeKTpoMar-
HUT, JMHAKM pacmupsaauck. B eme 601ee CHILHOM MAarHUTHOM IOJIE
Ka)/asl U3 HUX pacUienigaaach Ha JIBE COCTaB/ISOIIUe (KOrna CBET
HAa6/II0JAJNCsT BIOJb CHJIOBBIX JHUHUA MAarHMTHOIO IOJISI), U CBET
COCTaBASIIOMIMX KaXXXOH JMHHM OBl INONSPH30OBAH IO KPYry
B [POTHBOMNOJOXKHLIX HallpaBAeHHAX. B COBEPIIEHHOM COIVIACHH
¢ Teopueit JlopeHTIa, 3TO paCHeMIEHHE U NOIIPU3AIHS
JOKa3BIBAMU, UTO B CBETSIIMXCS MApax HaXOMSTCSI TOUHO TaKHe e

Puc. 32. TlacageHckas uxaGopartropus Moyur-Buasconckoi

o6cepBatopuu Cresa BUICH O6ONbUION MAaTHAT M CHEKTPOCKONbI s H3-

yueHus nefictBufi mMarHetusmMa Ha uanyuenue. OJUHOUHAS JMHHUS CHEKTpa pac-

[IENAsSeTcs MATHUTHBIM IOJEeM Ha COCTaBAsioNIMe, uucioM or 3 go 21, Kak

nokazano Ha puc. 34. CoOoTBETCTBYIOUlME JIHHUH B CIEKTPAX COJNHEYHBIX UATEH

PAClIeIIeHsl TOYHO TAKHUM e 00pasoM, Y4TO NOKAa3bIBA€T HAINYHOCTH MOIIHOTO
marautHoOro mouas Ha ConHue.

OTPHUIATENbHO 3aPSKEHHBIE SAEKTPOHBI, KaKUe OblIL 0GHAPYKEHB!
paHbllIe HA OCHOBAHHHM COBEPIIEHHO IPYFHX 3KCIEPUMEHTAJbHBIX
MEeTOJOB.

B 1908 rony ob6cepBaropueit MoyHT-BuncoHa GblU OTKPHITH
OrpoMHBIE IUKJIOHMYECKHe OypH H/IM BHXPH C LEHTPAMH B COJ-
HEYHBIX NeATHAaX. Takue BpaINalOUIMecss MacChl NapOB BBICOKOH
TEeMIIepaTyphl, KOTOpPBIE, cornacHo ucciaexoBavusm JIx. T owm-
COHa, IOMKHE OBVIM COZEPXKAaThb 3/JIEKTDHUECKH 3apsuEeHHBIE
YaCTHILH, JOMXKHBI BO3OYXKIAThb MarHUTHOE IOse. DTa THIOTe3d
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cefiuac JKe HABOJAM/IA HA MBICAb, YTO TE€ JBOHHEIE JHHHH, KOTO-
peie HaGmoman IO HT, Ha caMOM Jene MOLYT MPEACTAB/ISITH
coboio siBneHre 3eeMaHa. JTa MbICAb GblIa TPOBEPEHa, U OBIIH
HaWIeHbl BCE XapaKTepHble OCOOGEHHOCTH H3JIy4YEeHHUS B MAarCHHUT-
HOM IIOJIE.

Taxum o6pasom Ha CoaHue I/ HAC IOCTOSIHHO IPOHU3BO-
JUTCSI OTPOMHBIN (u3uueckuil onmbiT. Kaxmoe 60AbII0E COMHEUHOE
NATHO JdeT MaTHUTHOE MOoJie, OXBATHIBAIOLIEE MHOIO THICAY KBa-
IPAaTHBIX KHJIOMETPOB, B KOTODOM CIEKTpaJbHbIE JUHUH XeJesa,
Mapramiia, Xpoma, THTaHa, BaHaIusl, KaAbLMS U 'APYTAX MeTas-
JMYECKUX NMAapOB IOABEPraloTCcsd TAKOMY CHIBHOMY BO3AEHCTBHIO,
4TO X PACIIMPEHHE U PACIIENVIEHHE MOXHO BUIETH B TEIECKOMbI
i CIEKTPOCKOINBI Ja)Xe CPEeJHMX pasMepoB.

DAMEHHBH TEJECKOI.

O6a aTu npuMepa MOKA3bIBAIOT, KaK (DUSUK M XHUMHUK, HAJIe-
Kalie BOOPYKEHHBIE IS aCTPOHOMHYECKOH aTakH, MOIYT MHC-
N0Nb30BATh K CBOEH BEITOJAE KOJOCCAJbHEIE NPOIECCH, BHIHU-
MblE B KOCMHYEEKUX KOTJaX, HarDEThIX IO BBICOKOH TeMIEepaTyphl
# HAXONSUIUXCA IOJ BJAHSHHEM, KK B CIydae COJNHEYHBIX NATEH,
HHTEHCHBHOTO MaTHUTHOTO 10JIs1. HEKOTOpEIE COBpEMEHHBIE HHCTPY-
MEHTHI, KaK, Hampumep, 18-MeTpoBriil U 45-MEeTPOBHI OalleHHbIE
Te1eCKOINBl Ha MOyHT-BU/COHE, COOPYyXKEHbI CNENUaNbHO IS Ha-
OMIOEHUS STUX -ONBITOB. BTOpPOH H3 3THX TENECKOMOB HaeT
B ONPEIeTEHHOM MecTe Ja6opaTopuu u3o6paxenuss Comuma 0K0ao
40 cx B nomepeyHHuKe, IPU YEM COJTHEUYHEBIE NATHA NMPEeACTABASIOTCS
HAa HEM YK€ B TaKOM KpyMHOM Macuitabe, 4TO CTAHOBUTCS BO3-
MOXHBIM HM3y4YeHHE MarHUTHBIX SIBJEHHH HMX DAas3/JMuHBIX 4YacTew,
KaXA0H B OTHENbHOCTH. DTOT aHANU3 IPOU3BOLUTCS MPU MOMOIIH
CIeKTpOoCKOna B 24 4 IJIMHOH, YCTaHOBJIEHHOTO B NOA3EMHOH
kamepe moj, GamHed. Mbl He MOXeM IaTh 3J€Cb OMUCAHUS Pa3-
MMYHBIX PE3YNBTATOB STUX HCCAEA0BaHuM. HasoBeM TOIBKO OIUH U3
HUX: 9TO — OTKPBITHE, 4TO Bce COJHIIE, BPAIIAIOIEECs OKOMO0 CBOEH
ocH, fBAAETCH OonbwuM MarautoM. OTCiOZa MBI  HMEeM MpaBo
CIenaTh BBIBOJ, UTO Kaxkjlasi 3B€3Ja M, BEpOSTHO, Kaxjuas Ivia-
HETA TAKMKE SABJSIOTCH MarHHUTOM, KaK 3TO CTaJ0 U3BECTHBIM JJIsl
3emmn co BpeMeH 'nanbp6epTa, aBropa Kuuru ,De Magnete“.
31eCh HAXOAMTCS OAMH U3 JAYYIIMX Karoueil 1ag (U3MKA, OTb-

4*
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HCKUBAIOIIEr0 NPHUHHY MAarHeTH3Ma H NBITAIOMIEr0Cs MOJYYHUTH
ero B JabGopaTopuH, KaKk 3TO HeXaBHO yjmanocb bapuetrty,
OBICTPHIM BpallleHHEM MEeTaJIHYECKUX Tell.

BEITH MOXET 31eCh HYXHO CHeNaTb HEeGOJbIIOE NperocTe-
pexeHue. COJIHEUHBI MATHETH3M HECPABHEHHO MEHbIIE rpaBu-
tanuouno# cunnl ConHua. BosmeiCTBHs 3TOrC MarHeTusMa Ha
pACCTOSIHUK 3eMIH HE MOTYT NOYyBCTBOBATb JaX€ CaMble TOHKHE
MHCTPYMEHTH, M OH OCTaBa/ca Obl HEM3BECTHBIM H Ceiuac, He
Gyab BIMAHMSA MarHeTH3Ma Ha CBET.

Puc. 33. BUXpb COMNHEUYHOTO ISITHA B BepxXHeHl Bomoponnof

atmMocpepe (Bbemnén). Cuar cuexkrporennorpagoM. DiexTpuueckuil BUXDb,

NAawUuA MaTHUTHOE TOJe, JeXUT Ha OojMee HU3KOM YpOBHE M He BHJIEH HA Ta-
KUX ¢ororpaduax.

[Tonsipubie cusiHusi, MarHuUTHBIE OypH M Te€ 3JEKTPHYECKHE
TOKH, KOTODBIE HEIABHO PACCTPOMIM JNEHCTBHE HEKOTODBIX aT/aH-
THYECKHMX Kabeseil, IPOMCXONAT He OT MarHerusma CouHua HIH
€ro IsTeH, a, MO BCeH BEPOATHOCTH, OT IOTOKOB 3JEKTPOHOB,
KOTOPHIE BHIOPACHIBAIOTCSA U3 BO3MYIIEHHBIX 06J1aCTeH CO/MHEUHOl
NOBEPXHOCTH BOKPYr OONBIIMX COJHEYHBIX IMSTEH, U KOTOpHE
[IPOHOCACH Yepe3 MOJATOPacTa MHIMOHOB KHJIOMETDPOB MHPOBOIO
a¢upa, ray6oko INpPOHUKAIOT B aTmochepy 3emau. DTH nopa-
3UTENbHBIE BICHUS YBJIEKAIOT HAC B APYIYI 006/1aCTh (DU3HKH,
BCTyaThb B KOTOPYIO HAM HE [103BOJSET HEJZOCTATOK MeCTa.
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XumMus 3BE3I.

OGpatuvca Tenepb K XHUMHH U IOCMOTDHM, K 4e€My MOLYT
NPUBECTH HCCAELOBATEJs OINBITE, UPOMCXOASINHE B KOCMH-
yeckux JaGopatopusix. ConHEUHBIH BHXPB, pasMmepamu 6es-
MEPHO MPEBOCXOASIIUA Te ONMyCTOLIMTEAbHBIE yparassl, KOTO-
pble TaK YacTo HAIOT Y3KHe II0J0Chl paspylIeHHsl B rOpojax U
B nonax cpexuero 3amama CoexuHenHblx IlltaToB, mnocTeneHHO

Puc. 34, Pacujeujsenne CHEKTPAJbHBIX JHHHI MACHHTHLM
nousem (baokok). Bepxraa U HUXHSA MOJOCHL JAIOT JMHUU CHEKTPA XpoMa
IPH OTCYTCTBMM MArHUTHOTO mojig. [lox BiHAHMEM MArHETH3Ma 3TH OTAEJNbHBIE
JHHUA PACHICIVISIOTCS Ha HECKOJbKO cocTaBasiominx. Tak, mepsasg JuHus copasa
paspellaeTcs moJeM Ha TPH COCTABJSIONIMX, OJHA M3 KOTOPBIX (IIOCKO IOAAPHU-
30BaHHAA) BHAHA BO BTOpOHl mosoce, a ABE ApPYyrHe, NOJIPUSOBAHHLIE B INIOCKO-
CTH, NEPIEHAUKY/IIPHOR K IIIOCKOCTH CpefHeH COCTaBJAAOLIEH, BHJIbI HA TPETh-
eii monoce. Caenymomias JHHES PpacLleIVigeTcss MAaTHATHBIM Hojem Ha 12 co-
' CTABJSIIOIIMX, YETBIPE U3 KOTOPLIX BUAHBI BO BIOPO# moJoce,a BoceMb B TpeThel,
MarnuTHble IIOJIST B COJHEYHBIX NSTHAX JAEHCTBYIOT HA 3TM JHHHU COBEPUIEHHO
‘ TAKHM 2Ke 00pasoM.

CO3/laeT COJHEYHOE NATHOo. PacmupeHife, NpOU3BOLUMOE LIEHTPO-
OEXHOM CHJIOH B IEHTPE TAaKOTO BHXPS, OX/JAXTAeT CHJIBHO
HarpeThle ra3bl COJNHEYHOH aTMoc(ephl X0 TOH TEMIIepaTyphl,
KOLJa yXe€ MOXET INPOMCXOAUTH XMMHUUECKOe coenuHeHue. Turan
1 KHCJIOPOJ, CAMIIKOM Harpethie B 6Gouapiieil yactu CommHua, 4Too6sl
COEMHATLCS, B 3TUX MECTAX yXe JaloT XHMHUYECKOE COeIUHEHHE,
00pa3ysi mapbl OKUCH TUTAHA, XapaKTePHU3yeMbIe B CIIEKTPE COHEU-
HOTO MATHA MOJI0CAMHU, COCTOSILIUMHM K3 COTEH MPaBHJILHO pa3Mme-
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WIEHHBIX JMHHH. AHaJOTHYHO MarHuii ¥ BOJOPOJ COEIHHAIOTCH
B BOXOPOJHUCTLIA MarHuf, a Kaablui ¥ BOJLOPOL 06pasyioT BOJO-
poaucThf Kaabuuit. Hu ogHO U3 aTHX coefMHEHHH, YyCTOHUMBLIX
DU BBICOKMX TEMOEPaTypax COJHEUHBIX NITEH, HEe K3y4anoch
noApo6HO B sabopaTopud. B Tex o6aacrax, rae 0HU CyLIeCTBYIOT,
XoTa 6o/ee XOMOIHBIX, ueM aTMochepa CouaHma BOOOILIE, MEBL
UMEeM TeMMEpPaTyphl B HECKOABKO THICAY TPanyCoB, KOTOPHIE
B HAIIUX Ma60PaTOPHAX MOKHO NOJYYHTb JHUIIb IPU MMOMOIIH
TAKHX NPUCHOCOS/IEHUH], KAK MOTyYME SMEKTPHYECKHE MeuH.

Puc. 35. dnexrtpuueckas meup [lacagencroil anaboparopuu

Moyur-Buuacouckoit o6cepBaropuu. [Ipu ee momousn MOXHO KCIIE-

PHUMEHTATbHO MOJNYYaTh XHMHUECKHE $IBJIEHUS, HAOMIONACMbIE B CONHEUHBIX IISIT-
HaX U KPACHBHIX 3BE31ax.

Ouenb MHTEPECHO NPOJOJKHTH Halle pacCyXAEHHE BIIOTH.
O 3Be3J, IO TeMnepaType INMPOKO Pas3IHUYAIOUINXCS B Pasiuy-
HBEIX CTaJUAX MX XH3HEHHOro nuksial). ConHeyHOe MATHO Mpel-
CTaBJsIET COOOI0 COJIHEUHBIH BUXPb, B KOTODOM CHJBHO HAaTPETHIE
CO/MHEuHBIe Maphl OXJIAXAAIOTCA OJarofaps PacIUHPEHHIO H KAIOT
BO3MOXHOCTb 00pa30BaThCsl HA3BAHHBIM BBIIIE COENHHEHHSM.
B PéccennoBoii cxeme 3Be3qHOIl SBONIOLUHM KpacCHasi 3Be3jna, PU
Haqan_bHOM Nepuone Crajguu ,,I‘I/II‘aHTa“,AeCTb 60/ee XOJOIHOE
COJIHIIE OFPOMHOIO pa3Mepa — ropasno 6onee pa3pexeHHOE, ueM
aTMOoCcepHBIl BO3AyX,— HO CxKaToe M OoJiee IJIOTHOE, YeM

1) Cm. raasy I
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BOZA, KOrJla OHO HaXOJMTCS B CTAJHM ,KaPJAHKAa“, B KOTOPYIO yXKe
BCTynu10 Haue CosHIe, MOCTENeHHO NPUOIMKAIOLIEeCs K MoC/1e -
nuM (pasam cBoero cyimecrBoBanus. [losromy Bo Bceit atmocdepe
TAKUX 3BE3J MBI JO/KHBI OB GBI HAXOAUTb HEKOTOPHIE U3 TEX HE
COEIUHEHNH, KOTOPHIE MOJIyYalTCsd B CPABHUTENBHO HHYTOXKHAIX
npejesax COJHEYHOro NgTHA. B OCHOBE 5TOro JIEXHUT NMPaBHALHOE,
pasymeercs, nomymenue, 4ro CoOJHUE M 3BE3JABl COCTOAT W3
ONHUX M TeX e BemecTB. Poyaep yxe OTOXKAECTBUJ IIOTOCH!
OKHMCH THTaHAa B TaKMX KPACHBEIX 3Be3/JlaX, KaK rMraHT berenabreise,
1 B IPYTHAX 3BE3JaX TOrO XK€ Kaacca. MOXHO C yBEPEHHOCTBIO MpPeJ:-
CKa3aTh, YTO MHTEpEeCHasl IlaBa XUMHHM _Oynyinero OyxeT OCHO-
BaHA HA U3YYEHWU UMEHHO TAKHX COEJUHEHMH KaK B 1a00PaTOPHH,
TaK U B POTPECCHBHBIX TEMIEPATYPHEIX YCIOBUSAX, PELCTABISIIO~
WExcs y OECUYMCIEHHBIX 3BE3JHBIX ,TMIAHTOB® M ,KapJAMKOB®,
NPEAIIECTBYIOIIUX ,COMHEYHOMY“ COCTOSHHUIO H C/AEAYIONIUX .
3a HUM.

ACTPO®U3UYECKHUE JABOPATOPHH.

MmMeHHO B 3TOM IIMHHON IOCTIENOBATENbHOCTH (DHU3HUECKUX
¥ XUMUYECKHX H3MEHEHHH acTpO(MU3UK M AaCTPOXUMHK MOTLYT
HABTH CPEICTBO IS YCHELIHOH aTaku. Pasymeercs, BepHO, uTO
B 1a60pPaTOPUH HCC/IELOBATEeNb HMEET OrPOMHOE MPEHMYIIECTBO
B TOM, YTO OH MOXET KOHTDOJHPOBATH CBOM ONBITH M IIPOHU3-
BOIBHO M3MeHATh MX X0k, Ho, npaBuibHO MOJAB3ySCh OYEHb
BBICOKHMU TEMIEPATypaMH, HaJeKO IPEeBLINAIONIUMH TeMIe-
paTypsl €ro mneueil, ¥ TEMM KPaHHOCTAMH YCJOBHH, KOTOPEHIE OH
MOXET BOCHPOH3BOAUTDH JIUIIb OTYACTH M KOTOPHIE Mbl HAXOLUM
na CoaHue, B 3Be3ZaX M TYMAaHHOCTSX, OH MOXET MIHUPOKO
pa3BepHyTb OXBaT CBOMX HccaemoBanuil. IlocnenoBaTenpHOCTD
sBNEHU, HAOMIOJAEMbIX DU POCTE COAHEYHOrO NATHA MM Ha-
OnioIeHNe NATeH Pa3lMYHBIX PasMEPOB H IJIMHHBIA DS MOCAEIO-
BATEJIBHBIX ILIAT0B, OTMEYAIOUIUX POCT M YOBIIb KH3HM 3BE3[HI,
NOXOXH Ha T€ M3MEHEHMS, KOTOPbIe BBOAMT 3KCIEPHUMEHTATOP,
ycuaMBag M ocaabJsss TOK B KaTyMIKax CBOErO 3JeKTPOMAarHuTa
WIK NMOBBIIIAS M IOHHXAs TEMIEPaTypy CBOEH 3JeKTPHYECKOH
€Y, MCCIEMysl BMECTE C TeM, BPEMS OT BDEMEHKH, CIEKTP packa-
JEHHBIX [apOB M OTMEuas M3MEHEHHS BMIA CHEeKTPaJbHBIX JHHUH.

Acrponomuyeckue HaOMIOIEHUS TOrO XapaxkTepa, HYXKHO 3a-
METHTb, GyyT BCEro MO/E3HEe, eCMU MOCTOSHHO MOBepATh UX U
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HCTOJIKOBBIBATb /M1a60PaTOPHBEIM OMbITOM. COBpeMeHHAst acTpodu-

000pyHOBaHA Kak

OBITH

JOMKHA
Gosbiias (usuyeckas aabopaTopusi, 06Aa4as, C OXHON CTOPOHbI,

o6cepBaTopust

3u4YeCKas

TEJAECKONMaMH M JOIIONIHHUTEJIBHBIMH K HHM npnﬁopaMH camou

odxug g goged BuHadpImdRd SHMAIOVOLIY WOWIPRISKBIXO ‘QHLEL € BIIOIBHAY0D ‘9dodIoWie HOH
-hoHI'02 € 9dAredannol yo3001gd WONIMHLD KdU BIILEHUYI0D SUMAION 9H ‘YodordUy U HEIUL Olh
‘LOIREIGERION MHO JY.I ‘OHLEL € BILOIBIrALINKOLO ONIDN HOUNO AL 1930L0L SI9LBREOLOY] (1 H H ))
BPHRLUL HOUNO BdAINOUD 910Bh OIAHHOEIDIIEL00D — BEHXIH ‘HeWdor I €) BHLEN OIOHROHIOD
ed1XO1D 910Bh LOBY BOOLON EBBHXCOY 'XBHIBIU XIMHRIHIOD & BHELHUL 90UN(Q /S "ond

‘gredde } :
3d1¥o10 § HYKE OFHIIdhIO BHBIML HIMNO 199010[] *a10dauuHoLY) g uidoy Axwkoud ou (197 BIry)
ey (HOdMMW(Q) HOHEH] 19Yedde yonoedy dioud 19mrgerdradu eooron BEmKHL] ‘(do 1 £ 0 )
PHBLUL FOHUNO [900I0U LIBY WOYOdOYod O OMHOHMID0D 0J9 AV ‘BIAY HOHOLIIr0d WHOWBLI g
Aneiny rwsworvenudn disond yunxdeg XeTreode XMHOBdM € RHRIUL 90UN Q) '9F "I

6O/buIOK CHJBI, KaKaf TONbKO BO3MOXHA, a C APYyroi, — BCEMH

ﬂpHCHOCOd’ICHHHMH, KaKHe 3HAeT HCCAEHOBATENDb H3NYUECHUS H

CBfI3aHHBIX C HUM (DUSHUECKHX M XHUMHYECKuX siBienuit. Ee re-

JIECKOMBI, MOCTPOEHHBIE COTJIACHO CHEIHAJbHBIM ILeJaIM (1)1/1314!(&

¥ XuMMKa, 6GpocatoT n3o6paxenus CosHIA, 3Be3J, TyMaHHOCTeH
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U IPYrux HeOGEeCHBIX Tes Ha MOTyuYHe COEeKTPOCKOIBI, YyBCTBUTE/b-
Hble GOJIOMETPBI H TEPMOIJIEMEHTH M IJIMHHBIA PSJ ADYTUX NPH-
60poB Il H3MEPEHUs W aHaunu3a usnydenus. Ee snexrpuyeckue
neyu, AYrH, MCKPHl ¥ BaKyyM-TpyOKH, €e NpuOOpHI A/Is MOBHILIE-
HUSL M TOHWXKEHHWs JaBJICHMS, H3MEHEHHS XMMHUYECKHX YCJIOBHH,
I TOrO, YTOOB! [OJBEPraTh CBETAUHECS [asbl U Maphl BAUSHHIO
BMEKTPUYECKUX M MAarHUTHBIX INOJIEH, JAIOT CPEACTBA MOJApaXaThb
He6ECHbIM SIBIEHHSIM, MOBTOPSATH M HCTOJNKOBBEIBATH OIBITHI, Ha-
6aonaeMele B TeIeCKON. M mosydeHHBIMU TaKuM 06pa3oM DesyJib-
TaTaMM, KaK MBI BUJAEJIM, OJAb3YETCs HE TOIbKO aCTPOHOM: Aenasi
(GyHmameHTanbHblE (UBHUECKHE H XHUMHYECKHE OTKDBITHSA, OH
YacTO HMMeJ BO3MOXKHOCTb OTIJIATHTb CBOH IO/ (DH3MKY U XUMUKY
3a Te MPUOOPHl U METOJIH, KOTOPHIMH OH MM 00s3aH.

HroTtoH ¥ QAHWTEHH.

Kak npumep Bosbmem Benuuaiwui 3akoH ¢usuky — HpioTo-
HOB 3aKOH TAroTeHusi. DoJbline CBHHLOBBLIE IIapHl, KAaKUMH
BOCMOJIb30BAJIC B CBOMX 3HaMEHUTHIX oneitax KaBenmpgumi,
CBOMM IIDUTSTATE/BHBEIM JEHCTBUEM IIDOU3BOAAT HHUUTOXKHOE Bpa-
IIEHHE TOXBENIEHHOM HAa TOHKOM HUTH INTAHre, HAa KOHIAX
KOTOPO# HaxonsATCs MajeHbkue wwapukd. Ho Takux caabex
cpencTB He 6BIO AOCTaTOuHO aasi Heaed HproTouma, Urobol
J0Ka3aTh 3aKOH TATOTEHUS, OH NOKeH OblT 0OPaTUTBCS K OTPOM-
HOMy TpHUTsRKeHHMIO JIyHBI BCEIO MacCoil 3emJd; 3aTeM OH
pacnpoCTPaHUJ CBOM MCCAEJOBAHHS Ha B3aHMHOE IMPUTSKEHHE
BCeX TeJ CONHe4YHoH cuctemsbl. [TosnHee 'epmendb NPUIOKHI
STOT 3aKOH K COJIHI]AaM, H3 KOTOPBLIX COCTOSAT JBOUHBIE 3BE3IHI,
aTenepb A 1aMc Habaiogaer ¢ MoynT-Buscona 3Be3znl, C Orpom-
HOHM OBICTPOTON nNajamouue K UEHTPy [anakTHuecKo# CHCTEMBI
NOJ ' HEHCTBHEM COENHHEHHOI'O MPHUTSKEHUS COCTaBISIOIUX €e
MWITHOHOB 06BbeKTOB. TakuM 06pasoM MOXKHO OBIIO MOJHOCTHIO
UCIIONb30BATh BO3MOXKHOCTh YTHIU3HPOBATH OTPOMHOCTh MacC He-
OeCHBIX TeNa ISl OTKPHITHS M NPUMEHEHHS 3aKOHOB (DU3MKH, H,
00paTHO,— UCII0Jb30BATh MOCAEAHHE I/ O0bACHEHHS HEGECHBIX
JBHXKEHUH.

Hnu Bo3pMeM elile TEOPHIO OTHOCHTENBHOCTH DA HIITEHHA,
UCTHHHOCTb HJIM JIOXXHOCTb KOTOPOH HMEEeT B (PU3HKE HE MEHb-
yl0 BaXHOCTb.- HauaapHbIM TOMYKOM it Hee OBl ONBIT
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Ma#ikencona-MopJaes, npousBeneHHb#i B KiauBaanackon
o6CepBaTOPUM M NOKA3aBIIUH, YTO ABHKEHHUE 3€MIHU YePe3 MHPO-
BOU 3(pup He MOXKeT ObITb .3aMeueHO. Bce Tpu IVIaBHBIE JOKasa-
TeNbCTBA OOUIeH Teopuu DHHUWITEHHA OTHOCATCS K 0OIACTH
ACTPOHOMHUHM, TAK KaK JMJIsI MOJYUYEHHUS NpeNCKa3bIBaeMbIX HUUTOX-
HBIX 3((PEeKTOB HYKHbl OOJBIIHE MaCChl: JIBHXKEHHME IIE€PUTeHs
Mepkypus, OTK/JIOHEeHHe Jayuell 3Besx mnputskeHueM CoaHIA M

Puc. 38. Onpitr KaBsenguma. JIBa CBUHLO3bIX I[IAPHKA, KAXIbIA B & cM

B IIOIlepeYdHKe, IPUKPEIVIZHLl HA KOHUAX Bpallaouiefica ITaHCU ~ JIHHOH OKOJIO

2 M, nojBemeHHON! Ha TOHKOH npopoJore. ONLIT COCTOMT B H3MEDEHHH Bpalle-

HUS NOJBEIIEHHOR CUCTEMbI, KOTOPOE IPOU3BOAWTCS TPABUTALHOHHBIM - IPUTSIKE-

HAEM JBYX CBHHLOBLIX MIAPOB, Kaxablii oxono 30 ¢ B momepeuHuke, neii-
CTBYIO:IUM HA MAaJeHbKHE CBHUHIOBDIE IIAPUKH.

CMellleHHe JHMHMH COJHEYHOro CHEKTPA B CTOPOHY KPAacHOTO
I[BET4,— BOMPOCHL, €llle HE MOIYYMBIINE HCUEPIBIBAIOLIErO OTBETA.

Ho HauGO/BIIUX YCIEXOB MBI JOJKHEI OXKMIATh OT U3y4YEHHUS
CTPOEHHS] BELIECTBA M 3BOJIOIMH 3MEMEHTOB,— 3THX CaMbIX IVIy-
GOKHX M CAMBIX KDUTHYECKHX Npo6saeM (USHKM M XUMHUM, UHGO
Ha HEeOeCHBIX TeJax Mbl MMEeM JeJO0 C TaKHMHM BBICOKMMH Ja-
BJAEGHUSAMU M TEeMIepaTypaMu M BOOOLIE C TaKUMH (hU3HUECKUMHU
yCTIOBUSMH, KOTOPHIX MBI elle HE MOXEM OCYIIECTBHTb Ha 3eMJE.
K cuacTtbio, JeI0 CJIOXKHIOCH TAK, YTO acTpO(uUauyuecKoe HCCe-
JIOBaHME MOCTHUTaeT Temepb KYJbMHHALHMOHHOH TOUYKHM CBOEro
Pa3BHUTHUS; OCTPOEHHOE HA (YyHIaAMEHTE HECKOJbKHX CTOJETHI
aCTPOHOMUYECKUX HCCIENOBAaHUI, OHO OOHOBJIEHO Tenepb BBeje-
HHEM B 00CEpBaTOPHUIO BCEX COBPEMEHHBIX NpucrnocobiaeHuit ¢u-
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8MKH M [OJKPENVIEHO MPHOGOpaMU BOMCTHHY HeOObLIYaHHOM BeJIU-
YHHBI ¥ CHJBL. DTH NPUGOPHI MO3BOJSIOT HaGMIOAATH SIBJICHHUS,
NPOUCXOASALIME B KAKOA-HUOYb Ma/leHbKOH 06JacTH COJHEYHOI'O
IUCKA WU HA KaKO#-HUOYIb 3Be31e, CAMIIKOM JANEKOH Jaxe M
TOro, uTOGLl €e MOXHO OblIO 3aMETUTb IPY IOMOLIK OOBIKHO-
BEHHBIX TeneCKonoB. OrpoMHbBIe aCTPOHOMHYECKHE JIMH3LI M 3€p-
KaJia, MMEIOLIHECs TENeph B HallleM PACIOPSIKEHUH, C/IYXKAT B OTHO-
IIEHAH STHX MaJEKUX HCTOYHHKOB CBETA AJIA TOH XK€ lenad, s
KaKo¥i (pM3MK MOMb3YETCS CBOUMHU JIMH30H HJIH 3€PKaNOM,— 4TOObI
0TGPOCHTD Ha LIEMb CBOSTO CMEKTPOCKONA M306PaXeHUe HCKPHI,
AyTM HAM BAKYyM-TPyOKHM, B KOTODOH aTOMBI M MOJIEKYJIbI
[OABEPraloTcs BO3AEHCTBUIO 3JEKTPUYECKOro paspsna. dusuk
MMEET TO NPEUMYILIECTBO, YTO OH IO CBOEH BOJIE PACHOPsiKACTCS
yCAOBHSIMH OMbITA, TOTZAa KaK acTPOPHU3UK NO/KEH JIHIIb Has
6/110JaTh ¥ HCTOJIKOBHIBATH ONBITHI, NPOHCXOMALIME IEepel ero
IJIa3aMHU B Ja/I€KUX 1a60paTopusix. DTH ABa POJa PabOTHl LOMKHbI
JienaThCsi PAAOM, OOk O 60K, eC/IM XKeJaTeIbHO HaJJIexale
HCMOJb30BaTh ¥UX 06a. 1 3TO TONBKO E€CTECTBEHHO, TaK Kak
HANPABJICHUE HOBEHIIMX MCCACLOBAHMH BBIACHWJIO, YTO OJHOIO
W3 TpeX BeJMUAKIINX 3aKay COBPEMEHHOH aCTPOHOMUH M acTpoO-
(busukuy, Ha-pﬁzxy CO CTPOGHMEM BCEJEHHOH H 3BOJIONUEH He-
GeCHBIX TeJ, IBASETCA BONPOC O CTPOEHUH BelecrBa. [locMoTpuM,
MOYeMy 3TO TaK. ' ]

‘[IPEBPAIIEHHUE 3JAEMEHTOB.

Korza-To anXxuMuKk MeuTan O NPEBPALICHHH OJHOTO 3JEMEHTa
B JApPYroii, IPeXae BCEro HMes B BHIAY A00bIBaThH 30/10TO. Takoe
npeBpalieHye U OblIO IPOAENAHO B IOCTEAHHE MOABI, HO TeNephb
MPONECC MPEBPAILEHHS HAEMEHTOB HEH3MEHHO OKasblBaeTCs NPO-
I[ECCOM DAa3MOXEHHUs:: BO .BCEX CIBITaX TAKOTO pojxa 6o/ee CHO0X-
HBIE BIEMEHTHl paclanaauch Ha 6oJjiee NPOCThlie COCTaBHBIE YACTH.
Muoro eme oCTaercs CAenaTb B TOM K€ HaMpaBJICHUH; M 3AECh
3B€3[bl U TYMAaHHOCTH, JAKOLIHEe CIEKTPHL 371€MEHTOB IIPH BECbMa
Pa3HOOGPA3HBIX YCAOBHSIX, MOMKHEI MOMOYb HAHTH NPaBU/IbHbIN
nyts. IlocnenoBarenbHble U3MEHEHHs] CHOEKTPOB, HadyMHAs C TeX,
KOTOpbl€ TIOKA3bIBAIOT NPOCTHIE: 3JIEMEHThl— BOLOPOJK, ' [e/IHii,
asoT, OBITb MOXET, YIIePOX M HEH3BECTHBIH HaM Ha ' 3eMie
raz HeOy/JMid — B Ta30BbIX TYMaHHOCTSX, U KOHYasi JJHHHBIM
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pﬂll,(jM 3HAKOMBIX BEIIECTB, BKAIOYASA HEKOTOPbIE XMMHUYECKHE CO-
€IUMHEHHUA B KDAaCHBIX 3BE€3/aX, OBITH MOXKET, OKaXYTCAd UMEIOLIUMU
OCHOBHOE€ 3HAYEHHE, €CJM H3y4YaThb HX HaLJeXaIUUM 06p330M,
C TOYKH 3PDEHHS UCCACLOBATEJNSA aTOMHOTO CTPOEHHSI. HMmerouruecst
yKa3aHusg roBOpAT, MNOBHAUMOMY, B IIOJAb3y B3rJasna, HeZaBHO

Puc. 39. Tpexaleluec ikosas TymaunHocTb (Trifid Nebula)

B Crpeabune (Puruei). Mas «HeGynuli», ewe He HafiierHn#i Ha 3semie,

siBisieTcsl Haubosee XapakTepHON COCTABHON UaCTHIO HEMPABWILHBIX TyMaHHOCTEH,

HeOyauii xapakrepusyercss AByMs S€JEHBIMH JUHUAMH CIEKTPA, AAIOUHMH 3eje-
HOBATYI0 OKPACKY TYMAHHOCTSIM [a20BOCO THIIA.

BoickasanHoro Mer-Ha n-Cara, 4T0 MHOTHE U3 3THX pasnmuyui
00yCcnOBIMBAIOTCS DA3HON CTENEHBIO HOHMBALMM, NPH YeM
BHEIIIHUE 3JIEKTPOHB! B ATOMAX OTILEN/SIOTCS Grarofapsi BbICOKOH
TeMIEepaType MM 3IeKTPUUYECKOMY BO3OYXKIeHNHI0, B03MOXHO
Jaxe, 4TO KOCMHYECKHe KOTJBI, He HMelolue cebe paBHBIX Ha
3emJIe, CYIIECTBEHHO INOMOIYT pAacKpHITh TalHy 06pa3oBaHus
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CJO0XKHBIX 3JEMEHTOB M3 NPOCTHIX. B HacTosimiee BpeMs (HSUKU
YTBEPKIAIOT, YTO BCE SIEMEHTHl COCTOSAT U3 aTOMOB BOAOPOJA, CBS-
3aHHBIX MPU NOMOILIY OTPULATENBHBIX 3AEKTPOHOB. Tak, reaun
COCTOMUT K3 YeTHIPeX BOJOPONHBIX ATOMOB, HO aTOMHBIH BeC
renust (4) MeHblIe YeTHIPEXKPATHOIO aTOMHOIO Beca BOJODPOJA
(1,008). dra pasHocTb, OBITh MOXET, NPEACTABASET MaccCy TOH
SHEPTHH, KOTOpas OCBOOOXKIAeTCs, KOrja NPOHUCXONUT MpeBpa-
IeHHe.

B cBoelt npesuaeuTcKoil peun mepen Bpuranckoir Acconua-
nuei IAsl CONEHCTBUS NpeycmesiHUIO Hayk (cM. ,Nature“, 2 ceH-
Ts6pst 1920) D M HI' T OH BBICKA3aJ PAJ YPE3BBIYAHHO HHTEpEC-
HBIX MbIC/I€H 06 9TOM BO3MOXHOM HCTOYHHMKE TEeMmJIOTH 3Be31. OH
yKa3bIBAET, YTO CTapasi TEOPUSI CXKATHSA, N0 KOTOPOH MCTOYHHKOM
tenoTel CosHIA U 3BE3L SIBASIOCH MEIJIEHHOE YIIOTHEHHE H3JIY-
yarolei MacCel ra3a noj IEHCTBHEM TAXKECTH, COBEPIIEHHO HENO-
CTaTouHa A5l 00bACHEHUS HAG/II0 TaeMbIX siBjeHUi. Eciu 651 cTaphii
B3IV OB BEpPEH, TO PAHHSAS UCTOPUS 3BE3JbI, OT CTaJUU TUTaHT-
CKO#1 MacChl X0JIOJIHOTO MPO3PAaYHOro rasa A0 NepHoja HauBbICILEH
TeMIIepaTypHl, AOMKHA Oblia G 3aKAHUMBATBCS B KaKUX-HHOYIb
BOCEMB/IECST THICSY JIET, TOTAA KAK Mbl HMEEM CaMble Heomnpo-
BEPXKUMBIE YKa3aHHWs HA TO, YTO /g 3TOTO ObIO Gbl HENOCTA-
TOYHO ¥ MHOTMX THICAY BeKOB. HecomMHEeHHO HOMXeH OBITH
KaKoU-HUOY b UHOH MCTOYHHK 3TOH dHepruu. Ecau 6bl 5 mpoueH-
TOB MacCCBl 3BE€3Jbl COCTOSIJIO NEPBOHAYANBLHO K3 aTOMOB BOJO-
poZxa, MOCTENEHHO M MEIJNEHHO COYETaloIIUXCs APYr C ApPyrom
¥ 06pasylomux 6oJee CJIOXHbIE SIEMEHTH, TO Bcelt OCBOGO-
XKIAaeMOH MpU STOM TEIVIOTHl OBIIO 6Bl C H3OBITKOM [0CTa-
TOYHO /S YIOBJETBODEHHMS] BCEX 3aNMpOCOB, M HE HAZO ObIIO
GBI IOMYCKATh CYIIECTBEOBAHUS] KAKOTO-HUGY b IPYTOro HCTOUHHKA
Temnsa.

KOCMUUYECKHUE ODABJAEHHUS.

BHITb MOXET 3TO JIOKAXETC OYeHb CMEJNBIM YMO3PEHHEM,
HO MBI MMe€eM JeJ0 C HEONPOBEPKHMBIM (DaKTOM, 4TO HeGecHbe
TeJsa, NOBUAMMOMY, e IUHCTBEHHBIE MECTa, 1€ CNOXKHbIE 3/E€MEHTHI
MOKHO JeHCTBUTeNbHO HabaiomaTh B mpolecce HMX 006pas3osa-
HHS M3 MX MepPBOMCTOYHHKA — Bogopona. Ilo xpainein mepe
HETPYIHO BHIETh, KaKOe OrPOMHOE pasHoo6pasue (HHU3HYECKHX
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YCIOBHH NpPEICTaBASIOT 3TH KOCMHYeckne komibl. Ha onxxom
KOHIIE LIKaJbl Mbl UMEEM UPe3BbIYafHO pPa3peKeHHbIe TYMaHHOCTH,
CBET KOTOPHIX, TANHCTBEHHOI'O IPOUCXOXKAEHUS, HANIOMUHAET 3J1e-
KTPHYECKOE CBEUEHHE B HAIUIUX BaKyyM-TpyOKax. B 3Tux TymaHHO-

Puc. 40. CuiupanxbHas TyMaHHOCTh B boapbmo# Mengpepgune
(P utue#). Cersmieecs BEHIECTBO, BO BCEBO3MOXHBIX (H3NYECKHX H XHUMHU-
YeCKHX COCTOSIHHSX, MOXHO HAOM0NATh B CAMBIX DAa3HOOOPA3HBIX BeGecHHX
TeJaX, HauuHas OT CHOHPAJbHBIX ¥ HENPABUIbHLIX TYMaHHOCTell, Mo BceM Tvmam
3Be3n. Mavepenuss Moyrr-Buinconckux ¢ororpaguii Ban-MaaneHoM ykass-
BAIOT HA JBH)XXEHUE BO BHE BJOJb BeTBefl CIUPANbHBIX TYMaHHOCTEH, a 1O MOKA3a-
HUSIM CLEKTPOCKONA OHH 00JafaloT BHXPEBLIM BPAUICHHEM TPOMAaAHOH CKOPOCTH.

CTSX MBI MOXEM OTKPHITb TOABKO CAMBIE JIETKHE ¥ NMPOCTHIE 3MeMEH-
Thl. B rHFaHTCKUX 3Be31ax, TaKXKe 4YPe3BbIYaHHO pa3peKeHHBIX
(mrotHoCTh Berenbrefise exBa Jii MOXET NPEBOCXOLUTH OIHY THI-
CAYHYI0 Hamei artmocdepbl), MBI HabJIOJaeM CIEKTPHI JKesaeaa,
Maprasiia, TUTaHa, KaJbllMs, XpOMa, MarHusl, BaHaJUs M HaTpPHs,
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a TAKXe OKUCU THTaHAa, BHeIIHME YaCcTH 3THX TeJ, Nal0lKe HaM TOT
CBET, KOTOPHI MBI BHIHMM, HO/KHBl HMETh, TAKHM 0Opa3oM, TeM-
nepaTypy JHIIb B HECKOJNBKO THICAY IPayCoOB, HO B UX LEHTPax
JO/DKHBI TOCMOJCTBOBATh ropasno 6oJsee BHICOKHME TEMMOEPATypHl.
C TMOBBLIIEHHEM TEMIEPaTyphl MHOsIBJAsSETCS Bce  GoJblie
i GosblIIE 3IEMEHTOB; MOBEPXHOCTHAS TeMMepaTypa TaKxe IOx-
HHMAETCs, a BHYTPEHHAS TeMIepatypa MOXET IOCTHIaThb MHJI-
NTMOHOB rpanycoB. B To ke BpeMs NO/KHO MOAHMMATHLCA M Ja-
BJEHHME BHYTDH Tesa, LOCTHras OrPOMHBIX BEIHYHMH B MOCIEIHHX

Puc. 41. T'opa Canr-AuToHuo c MoyHr-Buncouna. MalikencoH
3aHAT H3MEPEHHEM CKOPOCTH CBeTa Mexay cranuusMu Ha MoyHrt-Buicoune n Cant-
Antonno. OnHAKO OTKPHITH BO3MOXHbBIE PA3IUYUS MEKIY CKOPOCTHMH CBETa
pasnMuHON OKPACKM MOXHO Jydllie BCer0 M3 aCTPOHOMHUYECKHX HaON0ieHHH.
VI3 nayueHus nepeMeHHBIX 3Be3] B 3Be3NHOM ckomieHnn Mecepe 5 lanuaed
IPUXOAUT K 32KIIOUEHHIO, UTO, ECIU MEXIY CKOPOCTSMH CHHHX H KeJNThIX Jyyeh
B CBOGOMHOM MpPOCTPAHCTBE €CTh KaKasg-HUOYAb PA3HUIE, TO OHA HE MOXET Mpe-
BOCXONHUTh O CM B CEeKyHIy,— 3a 310 Bpems cBeT npoxonut 300 000 x.i.

CTagusX XKHU3HM 3Be3fAbl. Ky K BBIUHCIMI, YTO HaBJEHHE BHYTDH
seMad mouxkHO coctaBaaTh oT 700 mo -1 500 TOHH Ha KBaApPaTHBIH
CAaHTHUMETpP, a 3TO NOJIKHO COCTABJSITH JIMIIb HEGOJBIIYIO OO0
NaBIeHHs] BHYTpH GOJiee 3HAYUTEbHBIX HeGeCHBIX Tea. J[x3aHC
BHIUMC/AN/ IABJIEHHE B LIEHTPE ABYX CTAJK{BAIOLIMXCS TET B MO-
MEHT MX yJapa M CIUIIOLIUBAHMS M HAIIeJ, YTO OHO JOJXKHO
opTe mopsinka 150000000 ToHH Ha KBaApaTHHIH CaHTHUMETD;
ecau MX nuameTp paBHsieTcsas auamerpy CosHIa, TO 3TOro AOCTa-
TOYHO, YTOOGH OOPATHUTh WX B Nap CTO TEHICAY pas.
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CpaBHHTE 3TH JaBAEHUSI C CAMBIMU BbICOKHMH, KAKHE MOXHO
moayunTb Ha 3emne. [epmanckas nymka, GoMGapaupPOBaB-
mwas [lapumx, 3apspKanach MacCHBHBLIM CTaJbHBIM SAPOM COOTBET-
CTBEHHBIX Da3MEPOB, U €ro CKOPOCTh, MPU BEIETE U3 1yJ/1a, MOIVIA
noxonutb 10 1800 merpos B cekynay. Ilpeanonoxum, uro 310
AP0 GBLIO HATIPABJIEHO B CYXKMBAIOLIEECs YIIYGAEHHE B 6OMBIIOM
Kycke cranu. ITo pacuery Kyka, mrHosennoe naBnenue 3mech
cocTaBu0 6bl 0K00 1000 TOHH Ha KBampaTHLIH CaHTHMETp,—
mumb 1/150000 Toro naBieHHs, KOTOPOE HOMKHO IOJYYHTHCS
NPH CTONKHOBEHHH OOJNBLIMX 3BE3J.

Haxonew, MBI MOXeM CpPaBHHTH HeHCTBHS CBETOBOrO ZIaBJje-
HHsl Ha 8em1io u 3Be3xpl. JlBaauarth sier Tomy Hasag Hukouncy
u 'ynny ) ynanocb HOpH DOMOUM BEICOKO 4yBCTBUTENBHBIX
DPUGOPOB HBMEPUTH HHUUYTOXHBIE CMELICHHS, [POH3BOIHMELE
JaBJIeHHEM CBeTa. JTO NEHCTBHE TaK HHYTOXHO JAXKE S CaMBIX
APKHX MCTOUHHKOB CBETA, KAKHE MBI MMEEM, YTO I/l H3MEepeHHs
€ro TpeGyercs Beauyafiliee HCKyCCTBO SKCHEPHMEHTHPOBAHHS.
OnHako 1Asi HEKOTOPEIX U3 GOMee KPYMHHIX 3BE3J, IO BHIUHC-
MeHUI0 D L LM HI TOHa, MOJOBHHA HX MACChl YPABHOBEIUHBAETCS
AABNICHUEM H3/yYeHHUs], NEHCTBYIOMEro HABCTPEdy MX OrPOMHBIM
B3aUMHBIM NPUTsDKeHUAM. Ecnu 6u1 ux maccw 661 B mecsTs pas
Gosbire Macchl ComHIla, TO CBETOBOE NABJIEHHE TaK GAH3KO MOLXO-
AUN0 Obl K BEJMYMHE TATOTEHHS, YTO 5TH 3Be3JbI, BEPOSATHO,
Jaxe pasopBaNUCh Obl.

Ho mer cxasanu yxe nocrarouno mas wmtoctpamnu HIHPO-
KOTo pasHOO6Da3ust 3KCIEPUMEHTANBHBIX NPOIECCOB, HMEIOIIHXCS
B HAIIEM DACMOPSAXKEHHU B JAab0paTopusix Heba. DH3UK U XUMUK
Oyxymero 6yAyT BCe yaule W wame 34eCh AONOJNHATH CBOM 3EM-
HBIE NPHGOPHI U 3[eChb HAXOJWTb HOBBIE NYTH K paspelieHHIo
C/IOXHBIX 3334, JVIS1 PELIEHHs] KOTOPHIX NMOPASHTEJbHBIE YCIEXH
MOCAENHUX JIET yxKe CHENAJd TaK MHOTO.

[IPAKTHUYECKOE BHAYEHHUE HCCHELOBAHHH CTPOE-
HHSA BEIIECTBA.

OGbiBaTeni0 HETPYNHO NPH3HATL NPAKTHYECKYIO LEHHOCTH
WCCNCNOBAHNH, HANPABJEHHBX Ha yJyYlIeHHE JAMIOYKH HAKAIH-

1) W ewe panvuie 1. H. JTeG6enesy B Mockge.
[Tpui. peo.
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BAHMSI MJM yCOBeplIeHCTBOBaHue TenedoHa. OH MOXKET BHIETb
pesysbTaThl HX B 3HAYUTE/NbHOM INOHHMEHHH PACXOXOB Ha dJIEK-
TPUYECKOE OCBEIICHHE U B OBLICTPOM PAaCLIMPEHHM INPEIEJIOB, Ha
KOTOpble JIOCTHTAeT uesoBeyeckuii romoc. Ho re cammble srony,
KOTOpBIE CO3ZAI0T 3TH YCHOEXH, Te, KOTOPHIM yJajoCh CBHIIIE
BCEX OXHIAHHUM JOOUTHCS KeJaeMBIX SKOHOMHYECKHX IeJseH,
caJIbHEE BCEX IPYTMX HACTAHBAIOT HAa BAXXHOCTH MCCNENOBaHUK
fosee OCHOBHOTO xapakTepa. M3yuasi 3aKOHBI 32JEKTPHYECTBA,
dapapngsad OTKPHI NPHUHIHUI, NO3BOJMBIINKN MOCTPOUTH NTUHAMO-
Mmamuny. MakcBenasa, Feapu u 'epn, CTONIb XK€ Majo MHTE-
DECOBaBIIKMECS MATEpPHaJbHOM  BEICOZOH, CHeNaId BO3MOXKHOH
GecnpoBosounylo Teserpaduio. Takum 06pasoM ECEe BOHCTHHY
BeJIMKHME YCMEXd NPOUCTEKAIOT W3 HayYHbIX OCHOBaHMH, U Oyny-
Ui Nporpecc Mupa OyIeT 3aBHCETb B IIMPOKOH CTENEHH OT
WHPOTHl HAYYHOIO HCCAELOBaHUsI, OCOGEHHO B 00/1aCTAX PUBUKU
M XMMMH, J€XaUIUX B OCHOBE BCeX 00JaCTEll TEXHUKH.

Taxum o6pasom CTpoeHHE BelIeCTBa OKAa3bIBAETCS HE TOJIBKO
NPeAMEeTOM HCC/AELO0BAHUS IJsi eCTeCTBOUCIBITATES KM BOOOIIE
JJsl M3YYalOIEro NpHpoAy, HO U BOINPOCOM BeJIHYaHILEro Mpak-
THYECKOTo 3HaueHus. [loOGouHble NIOAB MCCACHOBAHMH, HAampa-
BIEHHbIE K BBISICHEHMIO CTPOEHHSI BEINECTBd, YXKe OKasaJauChb
MHOTOUHCJIEHHBIMM M IIOJIE3HBIMH B CaMO#i BBICOKOHM CTEIEHH.
O renuu Mbl yXKe FOBOPH/IH, €Ba JIU HYXHO yIOMHHATb 06 X-Jy-
yax; eme 6oJblie H3BECTEH Pafui, TAK CYyLECTBEHHO IOMOTaOIIKH
CTpajamlluM OT paka. becnpoBosouHast TeneOHUST U Mexma-
TepUKOBasl UPOBOJOYHAS TenedOHHS CTaJd BO3MOXHBEIMHU Ona-
rogapsi M3yuyeHHIO MPUPOIBI IEKTPHUECKOTO pas3psiia B BaKy-
yM-TpyOKax.

Pay6unn mebec - <
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[JIYBUHbBI BCEJIEHHOW.

B noup na 7 ganBapa 1610 toma anunein Boepsoie
"HanpaBua csoi teneckom Ha lOnwurtep. Iloctymas Tak, oH OyK-
BaJbHO PHUCKOBA/ - CBOSH KH3HBIO: MNECATHI0O TOJAMM DaHbLIE
Jdxopnano bpyuo, nocremoBarens Komepuuka, mny-
ONMYHO H3JaraBLIEr0 €ro yueHHe, COXIMIH B PuMme Ha KOCTpe.
ArenThl MHKBHSHIHMM C HeOCTa0HOH OGXUTENbHOCTHIO BCE elle
XKAJTHO XKJAAA¥ HOBBIX KEDTB CPEAU TEX, KTO OCMENHBAJCH CO-
MHEBATbCA B HMX YyuyeHMH. [anuneifi yxe yuun O TEOPHUH
KomepHuka;, emy CKOPO MNPEACTOSANO NOKA3aTh €€ CIpaBel-
auBoCcTh. CTpPAaHMIBI €ro JHEBHHKA, OTKPHIBAIOIIHE MOC/IeL0Ba-
TeJbHbl€ IIATH €ro BEJIUKHUX OTKDBITHH, MPHHANIEKAT K UHUCIY
rJIaBHBIX JLOKYMEHTOB, OTMEUAIOUIUX II0BOPOT OT CPEIHEBEKOBOM
MBICJIH K COBPEMEHHOMH.

Teneckon mokasan TI'anuaero, yro Bossne IOmurepa Haxo-
JATCS TPH HEU3BECTHHIX 3Be3bl,— JIBE K BOCTOKYy M OJHA
K 3anagy oT Hero. [IpocToe OTKpHITHE HE3HAKOMBIX 3BE3J YXKe
He yauBasao anmmaes, Tak KaK €ro TeNECKON:! YMHOXKHIIH
4yuca0 3TUX OOBEKTOB B COTHM pas. Ho pacnpenenenue 3TuX
3B€3J, MOYTH MO NPAMOH JHMHHUH NapajIeAbHO SKJIUINTHKE NPH-
BJEK/JIO ero BHMManue. Ha caexmyromuii Beuep, caydafiHO B3LVIs-
HyB cHOBa Ha [Onurep, 'anuae i ¢ yauBneHueM Hauesd, YTO TPU
3BE3/lbl, HAXOASCh MONMPEXHEMY Ha NPAMOH JHUHHH, Tenepb OblIH
BCE K 3amafy OT NAaHEThL. IJTO CHU/AbHO MODPA3KJIO €ro, TaK Kak
neuxenue lOnurepa B 3TO BpemMs npsMoe, a He MOIMISATHOE,
JOJKHO OBLIO MPOM3BECTH BUAMMOE CMELIEHHE HEeMNONBHKHBIX
00beKTOB B INPOTHBONONOXHOM HamnpaedeHud., Ha caenyromyio
HOUb, K 6osbwoMy oropuenuio ['annmaes, He60 OBLIO MOKPHTO
o6nakamu. 10 auBaps OLLIM BHAHBL TOJLKO JBE 3BE3Ibl, 006e
K BOCTOKY OT mJjaHeTsl. Tperbio, Kak OH NOAO3peBaJ, MOr
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3aKPHITh €e JUCK. TaK HuCTHHA, yxKe, OBITH MOXET, HHOrIA
MeplaBIias B €ro yMe, Craia MeJieHHO nposicHaTecsa. Co6crBeH-
Ho2 mpuxeHde IOmurepa He MOIVIO OOBACHUTH TaKUX CMEILEHHH
ero COyTHAKOB. JTO -JO/DKHEL OBITh MEHbUIME ILTaHeTH, 06pa-
matoriecs Bokpyr Hero! Mrak, KOnurep okassiBaercs monobuem

Comnna KonmepHuKka
¥ HaXODUTCS B IIGHTpE
MUHHATIOPDHOH  COJHEY-
HOW cucreMel. HoBas u
onecramas — Wuest,— HO
MOATBEPIUTH €€ MOTIJO
TOJIBKO HAOJII0IEHHE.
Hrak, B Teuenue 66
HOYEH, KaK 3TO CTOUT
HAa CTPaHMUIAX OPHIH-
Ha1bHOH pykonucH, [ a-
JHUJIEH U3yyaa CUCTEMY
IOnurepa. 13 sHBaps oH
BUIEN UYEeTHIpe COMmyT-
CTBYIOIUX 3BE31IHl, KOTO-
pble ObIM BUIHUMBI M Ha
CICAYIOIyI0 HOYb., Te-
nepb BHISIBUJIOCH HCTHH-
HOE 3HAueHHe ero Ha-
(031001 (30707 8
»31€Chb,—TOBOPUT OH
B 3aK/IIOUeHHEe,— OBl He
NpOCTO Caydadl OZHOIO
tesna (JlyHer), obparmaro-
Ierocsi BOKPYT APYroro
(3emau), MEXKIY TeM Kak
006a BMecCTe COBEpIIAIOT
o6paurenue Bokpyr CouH-

Puc.

42, Ilsa 'anuneeBCKUX TeJe-
ckomna, XxpaHumbe B Tribuna di
Galileo Bo ®uaopennuu. Pasdursl
OOBEKTUB, KOTOPbIM OBblIM OTKPBLITHl YETHIPE
cnyrauka IOaurepa, Boenan B LEHTPE paMKil
U3 C.IOHOBOH KOCTH.

na, KaK yTBepxuaer yuenue KomepHuxa, Mbl HMeeM 3JeCb Cay-
Yail YeTHPeX TeJ, WM JyH, 06PaIaloIUXCsl BOKPYT MJIaHEThl —
[Onurepa, xak Jlyna ofpaumiaercsi BOKpYr 3eMiH, H B TO e
BpeMs coBepliaromux Bmecre ¢ IOnurepom Benukoe oGpaluieHue
Bokpyr Counnnma B TeueHHe NIOXKHUHBI JeT‘, '
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[T

[Topasurenbubiii BUJ 3TOH MAHMATIOPHOH COJHEYHOH CHCTEMEI
U NOSIBHBIICECH BCKOpPE 3aTE€M Tajll/IeeBO OTKPHITHE IIEPEMEH-
noctu (a3 Beneps! cnomupnu nporuBHuKoB Kounepruka um mocre-
NEHHO MNPHUBEJIY K IPU3HAHMIO €ro Teopuu. Meicasuue m0xu
OblM BBIHYKIEHBl COTVIACHTBCH, UTO B LEHTPE HAIUIEH CHCTEMEI
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Coanue, a ve 3emas. Ho 1nepkoBb,
ocynu/Ja ¥ BHECIA B CHOHCOK 3ampe-

mepBBIX Habaio-
nenn#h cnyrHukoB Onutepa.

onucu [anuaes ¢ 3amUCbI0O €TrO

Puc. 43. Hacts pykK

3aCThIBIIASA

IWEeHHA ,3TO JOXHOe nubaropeickoe ydyeHue, NPOTHBHOE CBf-
TOMY [HCAHWIO, O I[OJBMKHOCTA 3€MIM H HENOABHXKHOCTH
Coanua, Kkotopomy yuun Huxonait Komepuuk“, u B 1633 romy
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MOj yrpos3oil NHITKH, Crapomy, pasbutomy [ anumneio npu-
IIJIOCh OTKA3aThCS OT CBOEro yUeHHSI.

K cuyacTpio A1 4enOBEUECKOro MNporpecca, HUKaKoi uenoBe-
YeCKMH 3aKOH HE MOXET OINPOBEPrHyTh HCTHH NPHPOXBI, XOTS
HCTOPHSl CPEIHHMX BEKOB IIOKa3BIBAET, KaK HX NPUHATHE MOXKET
OHITH 3aJepkaHO Ha CToNeTHd. Binax Tanuness O6uur  He
TOJNBbKO MOJBHIOM MBIC/IH, HacnaxaeHueM cognoscenti (mosuaro-
1Iero),— 310 Obl/Ia HACTOSIASl PEBOJIOLHS YeTOBeYeCKOH MBIC/H.

CPEIXHEBEKOBAS MBICJb.

Korna, 3a HECKOIbKO AECATUACTUH NO OTKphTUA Ianumaes,
KomepHHK npencraBnsgi CBOH NOKa3aTeAbCTBA MNPOTHB Treo-
IEHTPHYECKON CHCTEMBl, UX BCTPETHJIH OXECTOUYEHHBIE HamajaKu
co Bcex CTOPOH. LlepxoBb M yueHble OBIIM CHAsiHBI C MPOIUJIBIM,
1 Okchoprckuil yHHBEPCUTET HEKPETHPOBAJ, UTO ,MAaruCTPHl H
0aKKaJaBphl, HE CAENYIOIHE B TOYHOCTH APDHCTOTENI0, MOJABeEp-
raiorcss wrpady B NATH IIWIIMHIOB 3a KaMJAblH MYHKT pacxo-
KIEHHS M 3@ KaXAyio OMHOKY, CHENaHHYIO MPOTHB JIOTHKH
Opranona“. Korma Ulefinep, conepuuxk [anumes, yBeaomus
rmaBy CBOEro OpJ€HA O HAGMIONEHHSX COMHEUHBIX [MSTEH, €ro
HAYaJAbCTBO C JOCTOMHCTBOM 3aMETHJO: ,5i 9HUTan COYHMHEHHUS
ApucToTenss ¢ Hayana 10 KOHIA MHOTO pas M MOry 3aBEepHUTh
1665, yTO S HUTAE HEe HalleJ HUYEro MOKOOHO TOMY, YTO ThI
onuchiBaewmb. Mau, MoK CBIH, H YCIOKOiics;, OyAb yBEpEeH, 4TO
TO, YTO THl NpuHHMaewb 3a natHa Ha CoJnne, 3TO TOJIBKO
HEeNOCTATKY TBOMX CTEKOJ HJIM TBOMX Iva3“. B cBoeMm mnucbMe
npunny Uesu B 1612 rony Fanuaen rosopun: ,5 momospe-
Bal0, 4TO 3TO HOBOE OTKDHITHE (COJNHEUHBIX MNfATEH) Oyner
CUTHAJIOM JJsi NOXOPOH WJM, BEpPHEe, JJs CTPALIHOTO CyAa Hax
noxno#t Gunocodueir... [Ipusnaky MOXOPOH OBIM YK€ BHIHBL
na Jlyne, Menuuelickux 3Besnax (cmyrHuxax [Omurepa), Catypue
u Benepe. §1 oxujpamo Temepp, YTO MNEPUNATETHKH NPHIO0KAT
OrPOMHBIE YCHJIHSI, YTOOB COXPAHHTH HEM3MEHHOCTh HeGa“ ?).

1) O6 sTol W APYrux SIPKMX MIMOCTPAUMSX CPEIHEBEKOBLIX METONOB CM.
nurepecuyio kuury P aru: ,Camnrei, ero sxusap u Tpya“ (Fahie. Galileo, his
Life and Work). Iloxpo6rocTi xusHW [amuaest ¢ GoabIIEM KOIUIECTBOM BOC-
[pousBefieHUil ero pyronmceii M PHCYHKOB JaHbl B OOJBIIOM HAlHOHAILHOM
W3NAHMH Cro TPYLOB, BhINyHIEHHOM $aBapo Ha CPEACTBA HTATBAHCKOTO Mpa-
BUTENBCTBA. ;
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CaoBa [‘anmies oONpaBHaJuCh: OH INOJABEPICH KECTOKHUM
HanajxaM CO BCeX CTOpPOH, a BCKOpe Mocie TOro 6bl1 O06BHHEH
HHKBHU3ULIUEH.

Bplno 6Bl OYeHb MHTEPECHO M MONE3HO MPHUBECTH HECKOJIbKO
HEOOBIHaHHO XapaKTePHBIX IPHMEPOB CPEIHEBEKOBOH MBICTH,
KOTOpasi NoBepsija BCE HOBOE INyTEM CPaBHEHHSI C JPEBHUMU
TEKCTAMHM M OTKasblBalach 06pamiaTbCs K MPOCTOMY HEMOCpes-
CTBEHHOMY [10Ka3aTeNbCTBY NyTeM Ha6Gnio4eHust uayu oneita. Cpesn
IpPYrux BOXJAEH yenoBeueckoy mpicau Jlorrep u MemraHXToOH

Puc. 44. Tlocewenue cnenoro Faanaes Muabronom. C  kap-
tuHbl Turto Jleccu.

YCUIEHHO INpoTuBUAMCH Teopud KomepHuxka,— nocnennui
Ha TOM OCHOBAaHWH, YTO ,KaK yTBEPXKIAeT CBAIIEHHOE NHCAHMe,
Hucyc HaBun npukasan ocranoButbcss CouHly, a He 3emae“. Ho,
kaKk yxasan [lpuTueTT, GBITH MOXET, CAMOE 3aMEUATEabHOE
JOKa3aTeNbCTBO YIOPHOTO OTBDPAlIEHUS UYEJOBEKA K HIEC I0-
IABHXHOCTA 3eMIM NPeACTABAACT Pe3KHi OTKa3 or Hee @ p3H-
cuca bsxona, KOTOPOro Mbl C MNOJHKM [PAaBOM CYHUTaeM
ONHMUM M3 TBOPIOB COBPEMEHHOTO MblIeHus. [IpencraBass
I0OKa3aTe/NbCTBA, B KOHIE KOHIIOB BBHIBEIIUHE MHD M3 B3TOro
HKANKOrO cocrosuusd, [anunelt saBuUICS NHOHEPOM DPAa3BUTHS
COBPEMEHHOH HAYKH M BIOXHOBHTENEM OTKPBITHH HCCAEI0BaTe-
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Jeii ¥ NyTemeCTBEHHHKOB 3I0XH BO3pOxAeHus. Eme pas, Kak
BO BpeMeHa JPEBHHX TPEKOB, a 3aTeM BO BpeMEHa aJeKCaH-
NpUHCKOA IIKO/ABI, HOPOTy IpoJaraja acTPOHOMHS, U €€ BeJu-
KHe OTKDPBITHs MOOIIPSIAH HCCAEIOBAHMS BO BCEX IPYrHX OTpac-
JISIX HAyKH.

KomepHuUK HE HEpPBBI yTBEPXKIAT TeAHOUEHTPUUECKYIO
teopuio. Apucrtapx Camocckuii, okono 250 roma namei
5pBl, MPUACPKUBAJICT MHEHHS, YTO B IEHTPE CHCTEMBI HAXOMLUTCH
Conuue M, nogo6no [anaummaero, Obli 382 3To OOBHHEH B 6€3-

Puc. 45. 45-cx teneckon Buabsma [epiueas, ¢ KOTOPBIM OH HPOH3-

BONH/ CBOM HCCIENOBAHMA CTPOSHUSI BCENEHHON M KOTOPSIi OblA IIEPEHECCH Ha

mbic Jlo6po#t Hamexnwi, rae [oxor [epmens pacmpocTpanusi paboTy oTia Ha

06LeKThl  10HOro He6a. [To ero oleHke, B 3TOT TEJIECKON BHIHO OKOJNO NSTH
C TMOTOBWHOW MUWIIMOHOB 3Be3l Ha BceM Hele.

Goxun. Tak C JpeBHEHNIMX BPEMEH YeJOBEK AEpIKaICsH MHEHMUS
0 CBOEM BepxoBeHCTBe. UTOOB! yKPENHUTh IEHTPANbHOCTD U PYKO-
BOJsllee 3HAUeHHE 3emid, OH He 3aLyMbIBA/NCA MONYMHUTH e
Covsinue ¥ nuaHersl.. OH paxe Tpe6oBan, 4TOOH BOKPYr 3eMJH
ob6pamianace BCH 3Be3JiHas BCEJEHHAs,— 9TO Jaxe KapauHanam
HHKBU3UIMK MOTJO OBl I0Ka3aTbCd UYPE3MEPHBIM IPHU CBETE
jaxce HeGONBUIOrO 3HAHMS M pasMbiuienus. Ho ux ywmbl Gbiy
3aKPHITHl, ¥ HHKaKHe BHIBOJbI HAYKH HE MOTJIM B HHMX NpPOHHK-
HyTh. K CUaCTBIO, HX MPEEMHUKH OBl yKe Gosee MPOCBEIIeHHbI,
1 MHOTO acCTPOHOMHYECKHX 006CepBaTOpUil BENH IEHHBIE HCCIE-
JIOBAHUS MO HUX [NOKPOBHUTENHLCTBOM.
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PaccTtosiuug 3BE3I.

Hoaroe Bpemsi nocsae cmepty [anuaes, 10 NOCAENHUX
ropoB XVIII croneTusi, HUKTO HE KacaJCd 3amayd O 3BEe3IHOM
pcenennoi. OnHAKO, KaK MBI IIOKa3aJu B IPYroM MECTe, OTBEp-
CTHE M CHMJa TEJEeCKONa I[OCTENEeHHO pOCAU, MOKa, HAaKOHeI,
Fepmwens co ceouM 45-cu (18-moiiM.) pedrekTopoM HE CMOT
HACYMTATH MO BCeMy HeOYy OKOJO NATH HJIM IIECTH MHUJIJIHOHOB
3Be3x. [Ipu nomMomu OpPHrMHANBHOTO METONA ,YEepPIKOB 3BE3L“ OH
NONBITANCS ONPENENUTh CTPOEHHE 3BE3LHOHW CHCTEMBI M IDHILIEN
K OTYETIMBOMY INPEICTABIEHHIO €€ YIVIOIEHHOCTH uAXM (HOPMBI
B BHJIE KapMaHHBIX yacoB. Ho kak Obl TO HH OBLIO, OH OKA3aJCs
COBEDILIEHHO HE B COCTOSIHUM MU3MEPHUTH PACCTOSIHHE Haxe Jno Oau-
Kaduiel 3Besabl. EXMHCTBEHHBIH OUYEBHAHBIH METOX H3MEpPEeHHs
3BE3JIHBIX PACCTOSIHUH, NPH HUCNBITAHUM HENPUIOAHBIMH HHCTPY-
MEeHTAMH, HEH3MEHHO JaBa/Jl OTPHLATENbHLIE OTBET. A ecnu Obl

Puc. 46. CepmeneBO CeyeHHUE 3Be3jgHOH BceleHHoil. Mecro
ConHia yKasaHo TOYKOW Hejpanexo OT UEHTPa.

FOJAMYHBIA MapaniakC 3BE3J MOXKHO OBLUIO OTKPHITH BO BpeMeHna
[TToneMes, NpeAcTaBACHHE O HENMOABMKHOCTH 3EMJH CO Bpa-
mamomuMacs BOokpyr Hee CoJsHIEM, NAaHETAMU H 3BE3JIaMH He
MOIJIO OBl TOCIOACTBOBAaTh HaJd 4YenoBeueckod Meicabo 2000
CAUIIKOM JIET.

Csanpre mepen OKHOM, 3aMeTbTe cebe KaKOe-HHOyAb MNSATHO
Ha CTEKJIE U OTMETbTE IOJIOXKEHHE I3TOro MATHA [0 OTHOIIEHHIO
K 3JaHHIO HA [1POTHUBOIMOJIOXKHOM CTOPOHE YJIHIbL. 3aTeM CIBUHbTE
roJIOBy BIPaBO HJH BJIEBO NAPA//NEIbHO CTEKJNy U 3aMeTbTe
CMEIeHHe 3TOr0 NSTHA HAa NPOTHBOMONOXHOM 3IaHUH. 3aTEM
OTOMIUTE OT OKHa Janblie ¥ MDOBTOpPUTE onuT. CwMmemeHue
nsaTHa Ccrajgo MeHbime. Takum 06pa3oM Ha XOCTATOYHOM pac-
CTOSIHHM OT OKHAa MSITHO OyIeT KasaTbCS BaM HEMOJBHXKHBEIM
Jaxe MpU B3[VIsZe HA HEro C ABYX MECT, JOBOJBHO Aa/ieKHX
Ipyr OT APYra.
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BospmuTe BMECTO NSTHA HA CTEK/AE 3BE3LYy U MNPENCTaBbTE
cebe, 4TO BBl paccMaTpHuBaere ee Ha (OHe APYrHX UYpe3BHIUAKHO
JaNeKuX 3BEe3X C JBYyX TOYEK, HAXOISLIUXCS HA PaCCTOSTHHUH
300 MHINMOHOB KHJIOMETPOB JAPYT OT Apyra — AuaMeTpPa 3eMHOH:
op6utel. SIcCHO, YTO €cau 3Be3na HE IIOKA3HIBAET CMELIEHHS NPH
HAOMIONEHHH ~C KOHIOB TaKOH OrpoMHOH 6aspl, OHA JOJXKHA
ObITh YpesBHIYaiiHO aasieka. Ho mo XIX Beka naxe mpu MOMOMIM:
CaMBIX CHJIBHBIX TENECKONOB M CaMbIX TOHKHX H3MEPHUTEJIBHBIX

Puc. 47. BapHapioB CHHMOK 60XbIIMX 3BE3THBIX 06AaKOB
B cospesnuu Kurta (Scutum). Kak pas mag cepeauno#l pHCyHKa BHAHO
cxomienue Meccee IIL

NPUCIOCOOIEHHH HeMb3s OBIIO OTKPHITH YKa3aHHBIM IIyTEM
HMKaKUX CMELIEHUH HU y OIHOH 3BE3HI,

Cam 'epmiesnb BCAYECKH CTApanCs MPUMEHHUTH S5TOT METOL.
[Ipu cBoux o630opax HeGa OH 3aHEC B KAaTaJOTH MHOTO BeChbMa
TECHBIX Iap 3Be3J, B KOTOPBIX OJMH M3 UYJIEHOB Ka3a/JCSl ropasio
sipue apyroro. Jlomyctus, 4yto. C1a6ocTh MeHee SPKOi 3Be3Zbl
o6ycnoBnyMBanach ropa3fo Goabliei €e OTHaNeHHOCTBIO, OH
NBITAACA OTKPHITh NapasIakc sipKOH 3Be3Jbl NMPH MOMOUIM TIA-
TeJMbHBIX MUKDOMETPHYECKHX M3MEDEHHH ee paccTosHuA OT Gosee
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€1aboro CnyTHMKa, NPOM3BEIECHHBLIX IUECTHIO MECSLAMH IO3XKeE.
OH He 3aMeTHN HHKAKHX NPU3HAKOB NOMYTONMYHOI'O CMEIIEHHS,
TEM He MEHee OH CJieJlaJl 0YeHb BaXKHOE OTKpHTHE: [ epedb
Haues, Y70 BO MHOTHMX M3 3TAX NAp OJHA 3Be3Ja, NMOBHAUMOMY,
o6pamianach BOKPYr Apyroi. Tak GbIIM OTKPHITHL 5TH HEOGbIuali-
HBIE CHCTEMBI, B KOTODHIX Iapa 3Be€3J, 0 AHAMETDY CPABHHMBIX
¢ Connuem, a yHOTJIA ¥ NPEBOCXO/SUIUX €ro, 06PaNIAIOTCs OKOJIO
006mero HeHTpa TaKecTH. CyIIeCTBYIOT MUJANMOHB TAKHX 3BE3J-
HBIX I1ap, 3HAYHUTENbHO OTAHYAIOLIUXCS OT HAlIEH COJHEYHOH
cucrembl, rae Cosnne ABASETCS €AMHCTBEHHBIM CaMOCBETSIHMCS
¥ TOCMOJCTBYIOIIKM HaJl BCEMH OCTaJbHBIMH TEJIOM, HECDABHEHHO
GO/MbLIMM, YeM T€ IVIAHETHI, KOTOPhl¢ 06PAlIAlOTC BOKPYT HEro
KaK MaJeHbKHEe CIyTHHKH.

[TpueM FEPWIENS.

PewnuB pacKpeiTh CTPOEHHE BCC/ICHHOH, W HE HMeS BO3MOXK-
HOCTH HEMOCPE/ICTBEHHO H3MEDUTh PACCTOSIHHE 3BE3J, BBUIY HX
OTJaNeHHOCTH, ['e p I € 1 b 6Bl BHIHYXIEH NPUGETHYTH K IPYIroMy
npuemy. Bosbmure, Kax npumep, KakKyio-HUGYDb SIDKYIO 3Be3Ly,
nanpumep Bery. Ee sipkocTs ansi Hamero riasa DosxHa ompe-
JeNATbCA IBYMsSI YCAOBUSIMH: OOIIMM KOJHYECTBOM H3JydaeMOro
csera (ee abCOMOTHON SIPKOCTHIO) M €€ PaCCTOSIHHEM OT 3eMJH.
IIpencraBbTe ce6e, uto Bera ynansieTcs B NpOCTPAHCTBO, NMOKa
He JOHIeT JO TOYKH, BIECATEPO Gosee HaJeKoiH, YeM TO MeCTo,
rie Bera maxomurcs Temeph. BmecTo Toro, uto6n mpejacra-
BJISITbCS HAaM OJHOHM H3 CaMbiX SpPKUX 3Be3Jl He6a, OHA cTana
Obl eJe BHAMMOH HEBOODYKEHHOMYy ruaasy. ITycTh OHa JIBHXKETCs
eme fnanblie, rAe 3a HEH MOXHO OyIeT CJIeIUTh TONLKO MNpH
nomomy resneckona. CorziacHo ouenke I e p uie 51, Ha PacCTOSHHH
900 HbIHEUIHMX ee PAaCCTOSIHUH ee elle MOXHO OBLIO GHl BHIETH
NpY MOMOIIK CaMBIX CHIbHBIX HHCTPYMEHTOB TOTO BPEMEHH.

Takum 06pasowm, ecu Gbl Bce 3Be3IB HMEJH ONHY M Ty XKe
abCOMIOTHYIO APKOCTD, TO MX OTHOCHTE/bHbIE PACCTOSHHS MOKHO
ObIO 6Bl ONpENeNaTh MyTeM H3MepPeHHs WX BHIMMOM SPKOCTH.
B Hacrosimee Bpems Mpl 3HaeM, 4TO 3Be3Abl HUPE3BHIYANHO Pas-
JUYHB MEXy COGO0I0 MO pasMepaM H SPKOCTH, Ad M CaMm [ep-
IeJb HE CYMTAN UX OAMHAKOBBIMU. OH TONBKO AOMyCKas, 4TO,
0epst ouenb GO/BLIOE HHCIO 3BE3N, MOMAB3YsCh, BMECTO ONHMHA-
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KOBBIX BEJIHUYUH, CDEIHHMH M3 COTEH HJH THICAY H3MEPEHUHU, OH
JO/KEH MOJAY4YUTh Gosee OIM3KHE K HCTHHE Pe3yabTaThl. K B aTOM
OH nasexko He Obl1 HempaB. Ero mpencTaBieHHe O 3BE3JIHOH BCe-
JIEHHOH, OCHOBAHHOE Ha MOJCYETax 3Be3J BO BCEX HallpaB/IEHHUSX,
He OUeHb JANEKO OT Hallero COBPEMEHHOrO NMpenCTaBJAEHHS, XOTs,
KOHEYHO, OH HEé MOr NPOHUKHYTh B T OTHAa/JCHHBIE IJIyOHHBI,
KOTOpble € TEYeHHEM BPEMEHH CTalM JOCTYIHb OTPOMHBLIM
COBpPEMEHHBIM TeseckonaM U (ororpaduueckos naactunxe. I' e p-
ueab MNPULIES K BEIBOLY, YTO Halla 3Be3JHasg CHCTeMa IIOILOGHa

Puc. 48. Jlyuubie kpatepbl Apxumen, Apucrtuiaa u ABTONHUK

(TTu 3). CorsacHO YKAa3aHHOMY Ha pHCYHKe MacmTaby, monepeyHuxk Apxumena

cocraBaseT 0xono 80 xau. ConHlle HAXOTUTCS CnpaBa, TaKk 4TO CTeHbl Kparepa
¥ TOpHbIe MUKH OTOPACHIBAIOT YEePHbIE TEHW BII2BO.

YIUIOIIEHHOMY JMCKy, HMeomeMy (opMy' KapMaHHBIX 4acoB,
NPOCTUPAIOIEMYCS B HampaBJeHMH 3Be3AHBIX 06nakoB Mueu-
moro [Tyt B 900 cnumikoM pas jpanbile, YeM CPERHee paccros-
HHe 3Be3Jbl NEPBOM BENHYMHBEl, H 63 MajJOoro Ha OJHYy HATYIO
TaKOH BEJIMUMHBI B MEPNEHIUKYJISIPHOM HampaBiaeHuu. Ho y Hero
He OBIIO CPENCTB OINpPEJENUTb ' CpPeIHEe pPacCTOsiHHE 3BE3JH
nepBoH BeAMYMHBEL. A H3MeHEHHS B aO6COMOTHOH 3BE3IHOH
SPKOCTH TaK BEJIMKH, YTO HEKOTOPhle OYeHb CJabbie 3Be3JbI
Ha camMoM mene Ganxe K HaM, YUeM HEKOTOPbIE M3 CaMBbIX SIPKHX.

Ato crano oueBuxunim B 1838 romy, korma Becceaio,
HaKOHEll, yIaJoCh, NPH NMOMOIIY CaMblX YCOBEPILIEHCTBOBAHHBIX
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HHCTPYMEHTA/NbHBIX CPEACTB, UMEBIIUXCA B TO BPEMs, U3MEPHTb
napaJjjakc 3Be3Lbl, HU3BECTHOH mon umeHem 61 Jlebens, ene
BUJHMOH HEBOODPYKEHHBIM rsia3oM. Ee cmemienue, npu Habmawone-
HUHM C NPOTHBONO/IOXKHBIX KOHIIOB 3€MHOH OpDOGHUTHI, COCTABJSET
BCETO HYETHIPE HECATHIX CEKYHHAbl Iyrd,— BUIMUMBIH IONEPEYHUK
wapa B 1 cx 1uaMerpoM, HaXOASUIErocs Ha PACCTOSIHUM YEThIPEX
KHJIOMETPOB. DTO . 03HauaeT, urto 61 JleGexs HaxXomUTCI HA pac-
crogauu 65000000 000000 xuAOMETPOB M Ja€T NEPBYIO HIELIO
06 orpoMHOCTH MacmTaba 3Be3JHOH BCeJeHHOH, OO 3TO OnHA
M3 CaMbIX O/JM3KHUX K HaM 3Be3J.

MACIITAB BCEJEHHOH.

[Tpu TOM OcBeuleHHH, KaKO€ HRAIOT 3TOT pe3yabTaT H IO3J-
HeHIlIMe H3MEPEeHHS 3BEe3JHBIX MapasyIaKCOB, OCMOTPUMCS B TOM,
4yTO MBI 3HaeM 0 HeGe. Eciu Mbl XOTHM B Kako#-HHOYLb CTEeNeHH
OLEHUTb T€ YYMTOBHIIHBIE PACCTOSIHUS, C KOTOPHIMU 3JeCh MpH-
XOJMTCA MMEThb IEJO, TO MBI NMPEXAE BCEro MOMKHBI COCTABHTDH

Puc. 49. Bonbwas rpynna conHeuHb X naten 8 despaas 1917r.
(Kamn6euan). CpaBuuTelpHbIE PA3MEPHl 3eMIH YKA3aHbl AUCKOM B JIEBOM yriy.

cebe MPENCTABJIEHHE O NPUMEHSEMOM HAMH NDH H3MePeHHAX
3THUX paccTosuui Macmrtabe. Jlaxe 3eMuast KaXeTcs IOBOJBHO
GOJIBIIAM TEJOM, €C/IM MPHIOMHUTh, UTO EIle He BCS ee [MOBepX-
HOCTb  MCC/AEeNOBAaHa;, BCIIOMHUM, HalpHUMep, OTHAJEHHOCTR
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M OMACHOCTH SKCHEIHUHUHA s OTKPBITHS [oJdi0ca. A, Beab,
nuaMerp 3emau cocraBnseT Bcero Toapko 13000 kuIOMETPOB.
[TocraBpre 3emaio pazxom ¢ CouHueM, NONEPEeYHHK KOTOPOro
BO CTO C/IMIIKOM Pa3 6OoJbIIe, ¥ OHA CTAHET COBCEM HE3aMETHOH,—
ropas3fo MeHbIlle KDYMNHLIX COJMHEUHBIX MATEH WIM YyTOBHIIHBIX
A3bIKOB pACKaJeHHOIO rasa; NOAHHMAIOUIUXCS C NOBEPXHOCTH
Coanna. KnnoMerp mpencraBisercs HaMm yHZOOHOH eZuHHIEH, H

Puc. 50. Tunesans (baprapn). Paccrosnue or seMiH 3T0I0 XOPOIIO H3BECT-
HOTO CKOMVIEHHS 3BE3X, OKyTAHHOI'O TYMAaHHOCTHbIO, COCTABISET OKOJO 325 cBe-
TOBBIX JIET.

MBI MOXEM JaXke yIepxaTb ero, roBops 06 OrpOMHOM PaccTos-
nun ot 3emsn po Cosanna, — 150 000 000 xumomerpos. HentyH,
Ha KpaliHeM MNpenene Hauled CONHEYHOM CHCTEMbl, HAXOJLUTCH
Ha paccrosnuu 4500000000 xx or Comnua. Ho ¢ Toii MUHYTHI,
KaKk MBI HEpexXOJMM K 3Be3JgaM, Hall¥ OOLIYHBIE EAUHHIE Mep
y2Ke HeIOCTATOYHO BENHKM, YTOObl MM OBLIO YA0OHO NOJb30-
BaThCA.

[Tosromy MBI BBOJAMM CBETOBOH TIOJ, PpaBHBIH MNpPUG/IH3U-
TENbHO JECATH MHITMOHAM MH/IIMOHOB KHioMerpoB. CBer,
pacnpocrpanswouaiicas co ckopocrsio 300000 xm B cexkyHmy
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obomen Obl BOKDYr 3eMid MEHbLIE, 4eM B BOCbMYIO JOJIO
CekyHabl; A0 JIyHbl, Hamero Guauxaiimero HeGeCHOroO COCena OH
nowesn 61 B 1,2 cexyHgsl, a no Counnua mnpuGIU3HTENBHO
B 8 munyT. bimmxaiimasa us sBesn, Anbda KenraBpa, HaxoauTcs
Ha paccTosiHuu 4!/, cBeToBeIx seT. Cupuyc, B 26 pas 6osee apxui,
yem CovHIe, HAXOZUTCS HA paccrosiuuu 8,7 cBeTOBBIX JeT. Ham
H3BECTHO TOJIBKO YETHIPE 3BE3/bl Ha paccTosiHuu Menee 10 cae-
TOBBIX. IET OT Hac. Paccrosuue [Ipokuona cocraBaser 11, Anb-

Puc.51. Yactb ne6a B cospesauu Bosuuuero (Cupc). Bugna aums
OJlHA 3BE€3J(a, XOTH B3ATask SKCMO3MIMS JOMKHA OblIAa AaTh 3BE3/bl JO AEBATOH
EEMAYUHDI.

Taupa — OK0J0 15 cBeToBHIX JeT. Bera m ApPKTyp, KaXAbli u3
KOTOPHIX NpubausuteabHo B 60 pa3 spue Hawero Coaxua, Ha-
XOUATCA Ha pacctoaHuum oxosno 30 cBeroBeix JeT. Cnexrpo-
CKONHMYeCcKas ABOHHas 3Be3na Kamensa, Kaxjgas COCTaBAAIONLAs
koropoit B 100 pas sipue CosnHuA, HAXOAUTCS HA PACCTOSHUH
54 ceroBelx Jer. Purens npubnusutenspHo B 13 TeICAY pas
sipue Hamero CoJHua--—HaxXoAUTCS HA paccrosHuu nmoutu 500 cre-
TOBBIX JIET OT Hac. XOpOLIO M3BECTHOE ckonnenue ['manm mexur
Ha paccrosinuu 130 ner, a [laneamsr — ckonaenue ot 300 mo
500 3Be3x u cBbimie 30 CBETOBHIX JIET B MONEPEYHHKE — HAXO-
JUTCSl OT HAC B PACCTOSHHH OKOJO 325 cB2TOBHIX JeT. I'pymna
rony6eix 3Be3n B Opuone moutu BABOe nanbure (600 CBETOBBIX
ner). Takum o06pasom MBI HaudHAE€M [OHHUMATb BBIPAXKEHHUE
TFepmens, uTo TeNECKON MPOHMKAET BO BPEMS TaK XKe, Kak
U B npocrpaHcTBo. Korma B MieunoMm [lyru BHE3amHo 3aro-
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paeTcsi HOBad 3Be3Ja, OBLICTPO NPOXOASAINAs CBOH LUK/ H3Me-
HEHHIl SIDKOCTH, MBI HabuaomaeM cOOBITHS, MHHOBABILIHE COTHH
JIET TOMY Hasaf.

CnoCoBHOCTHh MPOHUKATH B IPOCTPAHCTBO.

Kak Hu Besuku atu ;paCCTOHHHH, YIOMAHYTBIE OO0 CHX IIOD
Te€Ja Mbl JOJDKHBI CYHUTATH CBOUMM OJMKAHIMIHUMU COCEeAAMHU
B TNPOCTPAaHCTBE. Jlanbiie 3a HAMH HIET OECUYHC/IEHHOE MHO-

Puc. 2. Yacrpr HebGa B co3Be3nuu Bosnnuero. Bssrag skcio-
3UIMA 0% HA Oba JaTs 3BE3[Abl 10 [BCHAALATON BEMUYRHBI, 3a MpefeaMu
BUAHMMOCTH B TeJecKomnsl [Nanuies.

XKECTBO 3Be3J Ha ropasjo 6osee JaJeKHX PACCTOSHHUSIX, IPKOCTD
KOTOPHIX Bce MeHbule H MeHblie. [Io Mepe yBeauueHusi pasme-
pPOB HALIKX TEJECKONOB MbI NPOHMKAE€M BCe OoJble B 3TH
Jgasnexkue IyOMHBI U OOHapy:XKHBAaeM COTHH MHJUIMOHOB 3BE3J,
Jexalux 3a NpeAesaMy JOCTYHHOCTH NPEXHHX HHCTPYMEHTOB.

Barnsinem, Hanpumep, Ha 00aCThb B C03Be3auu Bosnuuero
(Auriga) (Ha puc. dl). Sipkas 3Be3ga Ha 3TOM DPHCYHKE HMeEer
BequuuHy 3,3 H, TakuMm o00pasoM, BUIMMa M[POCTOMY TIJasy.
Ha neM He BUIHO NpPYrux 3Be3J, XOTS KCHO3UIMs OBlId TAKOBA,
dTO Ha IJIACTHHKE MOIVIM BBIHTH 3BE3ABl JAEBATOH BEJHYHHBL
Cnenylomasi CTyneHb (puc. 52) gaeT HaM 3BE3Abl JBEHAMIATOH
BEJUYUHBIL,— YK€ 3a npepenamu [anuneesa reneckona. Ha puc. 53
HUMEIOTCSl BCe 3Be3Ibl, focTynHble ['epiueneBy 45-CaHTHMETDPOBOMY
(18-miofim.) pedaexrTopy, KOTOPHIH JaBaJ 3Be31bl 15-i BeJHYHHEI.
Cnenylomuit cHUMOK (puc. 54) comepuT ropazpo Gonee caabble
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3Be3/bl, @ H4 pPHUC. 5D BHILJIMK 3Be3JAbl BMOJIOTH a0 18-H Benu-
ypHel. Bce atu cHMMKH Obuin moaydeHel CHpcoM (Seares) mpu
nomoiy 153-canrumerposoro (60-aro#im.) pediekTopa Ha MoyHT-
Bu/sicoHe € MOCTENEHHHIM YyBe/JIWYEHHEM B3KCno3unuu. CHUMOK
c 6onblO¥ BBIAEPXKKOM - 2568-canTUMeTpOBHIM (100-x110fiM.) Tese-
ckormoM pan Obl B TO# ke 06/acTH ropasjno G6oJabluie 3Be3l.
[To Bcemy HeOy 135-caHTHUMETPOBHIH TENECKOM, BEPOSITHO, OTMe-
tua 6p1 ceime 1000000000 3Besn, a 258-CaHTHMETPOBBIH Te-
neckon npubarua 6bl eme moanbix 500 000 000 1).

Puc. 53. Uacrtpr neb6a B coz3Be3nuu Bosauuuero. CHUMOX HAeT 3BE3MbI
L0 NATHAALATON BeNMYMHBI, Npefena 45-cu Tcaeckona Iepueis.

Meroz TPUrOHOMETPHYECKUX NapaIaKCOB, KOTODPHIM H3Me-
psIeTCsl CMEIeHHe 3Be3Abl NpU HAGMIOJEHHH C IPOTHBONOJON -
HBIX KOHIIOB 3E@MHON OpPOHTH, MOXET OBITH NPHUMEHEH TOJbBKO
K GoJsiee GAUBKUM 3Be31aM. B caMoM 1ese, COOTBETCTBEHHOE YIVIO-
BOe CMeLIeHHe 3Be3JIbl, HaX0AsleHcs Ha paccTosHuy Gonblie He-
MHOTHMX COT THICSIY CBETOBBHIX JIET, YK€ C/AUIIKOM HE3HAUMTENBHO,
yTOOGHl €r0 MOXHO OBLIO H3MEPHTb Jaxe HPH BCEX TE€X TOHKHX
yCOBEpPLICHCTBOBAHUAX, Kakue OBIIM BBEJEHbl B HOBEHIIME Hii-

1) YBennyesue pasMepoB H300PauECHHH CcaMbIX SPKHX 3Be3J[ HAa CHUMKAX
¢ 10Aro#t skcrnosuuueit o0ycJAOBIMBACTCS YUCTO (PoTorpaduyeckuM 3hGheKToM H
COBEpIUEHHO HE CBI3aHO C JefcTBUTENbHBIM XHAMETPOM 3Be3ibl. Kpyr Ha puc. 53
N0JAyYaeTCsi OT OTPAXEHHs CBETA OT 3ajHeH MOBEPXHOCTH IIACTHHKH. [lpsmble
JAHAK, WAYILME B Bule dydelt oT 6osee 3HAUHTENLHBIX H300paxeHnHt, noaydanoTcs
6aarozaps auddpaxiud oT METAMIHIECKUX CTEPKHEH, MOATePKNBAIOIUX MANEHD-
KOG 3epKAJo HAa BepXHeM KOHIE TeleCcKomna.
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CTpyMeHTanbHEe ¥ poTorpaduyeckue Meroapl. UToOb IPOHUKHYTH
B NPOCTPAHCTBO Jajdblle, Mbl JOMKHBI NPUGErHYTh K ele Gosee
CUABHBIM CPEACTBaM, KOTOpPble M OBlIM, K CYaCTbIO, HEXABHO
OTKDBITH U IPHUMEHEHH.

Bospmem sipkyio 3Besny CHpHYC ¥ HA30BEM €ro pacCTOSIHUE
ot 3emnu epununeit. Ecau 661 Cupuyc nepenBuHyJICS Ha PaccTosi-
HUE 2, TO ero BHIUMas SIPKOCTb, KOTOpasi NOMKHA yOBIBaTh
06paTHO NPOMOPLUHOHAJBHO KBaZpaTy pacCTOSIHUS, cTasna Obl
BueTBepo MeHblie. Ha paccrosHuu 4 spxocth Oblia OBl B IIECT-

Puc. 54. Yactr ne6a B coaBesnun Bosmuuero. CHAMOK Haer
3Be3Jbl N0 CEMHaJUATOH BEIMYHMHBL

HAJUATb Pa3 MEHbIUE, HA PAaCCTOSHHUU 8 — B IIECTHIECAT YEThIPE
¥ T. 1. Takum o6pasom, ecau Obl MBI 3HaAHM AOCOMIOTHYIO COG-
CTBEHHYIO SPKOCTb 3BE3Jbl, T.-€. TY APKOCTh, KAKYIO OHA HMe/a Obl
Ha PaCCTOSIHUM €IUHHIBL, TO €€ BUIMMAS IPKOCTb, KOTOPYIO JErKo
M3MEPHTh, Cefiyac ke nana Obl HaM M Mepy ee AeHCTBHTENBHOrO
paccTosHus.

Ho xax xe ompexmenutb aOCONIOTHYIO SIPKOCTBH 3Be3Jbl? Jra
KAXyIIascsd HepaspellrMOH 3ajaya HEJABHO YCTyMHsa IOBEIEH-
HOW Ha Hee SHEPrHYHOM aTaKe, YTO CH/IbHO YBEIWUHJIO HAIIH
CpeAcTBa M3MepEeHMs IAyOMH MpOCTpaHCTBa. biaromaps HoBOMY
merony B. C. Axamca cTamo BO3MOXHBIM OIlpejeneHue pac-
CTOSIHMS 3BE3JBl M3BECTHOH BHIMMOH SIPKOCTH IyTeM MPOCTHIX
OLEHOK OTHOCHTENbHOM HHTEHCHMBHOCTH H3BECTHBIX JIMHUH B ee
CHEKTpE.

TaryOusnt nedec. : 6
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CHEKTPOCKONMHYECKHUE HUBMEPEHHS
PACCTOSSHHUH 3BE3/.

Ecau BHecTH B rosny6oe niamst GyH3eHOBCKOI ra30B0# Lopeakyu
XJIOPUCTBEIN CTPOHIMH, TO 3TO N1aMs OKPALIMBAETCA B APKHUH Kpac-
HBEIAl LIBET — BJAMAHHWE CHJALHOH JHMHHM B KPaCHOM 4YaCTH CHekTpa
XJIOPUCTOTO CTPOHUMA. DTy JIMHHIO, BMECTE C HECKOJIbKUMU
apyrumu, 6oJee caaObIMH, MOXHO BHJETb NPHU MOMOLIU OGHIK-
HOBEHHOTO CIEKTPOCKONA C OXHOH MPU3MOH. DTUMH -U3TyIEHUIMH
XapaKTepPHU3yeTcss aTOM CTPOHIUS, KOTOPHIH, CONIACHO HOBEHIIHM

Puc. 55. Yactb Heb6a B co3Be3juu Bosuuuero. CHUMOK AaeT
3Be3/bl 0 BOCEMHAALATON BeJMYUHBI,

HCCIe0BaHUSM, MOBHIBMOMY, COCTOUT M3 TPUAUATH ABYX DJEK-
TPOHOB, OOPALAIOIIUXCS OKOJO ITOMOXHUTEJIBHO 3apAKEHHOIO
LIEHTPANbHOr0 fAApa. ' :

Mbl MOXeM H3MEHHTBb 3TOT CIEKTP, OIZHAKO, BeCbMa Pe3Ko,
BBeJS HEOO/bIIOE KOJHYECTBO XJAOPUCTOI'O CTPOHIIHSI B 3/JIEKTPH-
YEeCKYI0 HCKPY, KOTOpPasd HOHHM3YET €ro napsl. ITO 03HAUAET, 4TO
MHTEHCUBHbIH 3/1€KTPUUECKHUH PA3PSL, OprllBa-ET OJHH U3 2JIEKTPO-
HOB, 00paIAOIKMXC BOKPYr LEHTPa/JIbHOrO SApa aToMa, M OCTa-
B/ISIET MNOJIOXKHMTENbHO 3aPSKEHHYIO CHCTeMy 6€3 OZHOrO OTpHIa-
TEJbHOIO 3JEKTPOHA. BricOokas TemmepaTypa MM IIOHHUKEHHE
JaBJEHHUS MO2KET NPOM3BOLHUTH TAKOE pACIIENJIEHHE aTOMa CTPOH-
1S 1 MOXKET BHI3LIBATH B cneKTbe HEKOTOPHBIE THHUH, KOTOPBIE NPH
HHE3KHX TEeMIepaTypax WAX BBICOKHX HAaBJICHHUSIX HBIYUYAIOLIErO
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rasa CoBCeM CIaGBl WK COBEpLIEHHO OTCYTCTBYIOT. JIB€ M3 3THX
»[OJUYEPKHYTEIX“ (exhanced) JMHMH B CHHEH YacTH CIEKTDA, U3-
BECTHbIE CrnekTpockomucTam kak A4077 u M4215, npu cpaBHEHHU
c yuHuel xanbuus (h4454), xoropas npencrasBasieTcs Haubosee
SIDKOH IIDU HH3KHX TeMIepaTypax MM BLICOKMX JaBJEHHSX,
MOTYT IaTh HAM HeOOBYalHOe KOJMYeCTBO CBeIEHHH 06 a6co-

Puc. 56. 152-cu pepaextTop ob6cepBaropuun na Moyunr-Buuncone.
[Ipn B3ATOM 31€CH PACMONONKEHAW HHCTPYMEHTA CBET HAOmoONaeMO# 38BE3IbI,
nagaonui Ha 152-cx BOTHYTOE 3epKaio HA HUKHEM KOHue TpyOsl, OTpa-
WAETCS HA32K K MANOMY BHLIYKJOMY sepkany 6au3 Bepxsero Kkomua. Otcioga
CYXUBAIOMIMICH KOHYC CBETd MAET K (UIOCKOMY 3epKaly Ha mepeceuenuu ocei
CKJIOHEHAS W TONAPHOH, KOTOpAs OTPANAET €ro B BepX K (OKyCy cOOKY TPyObI.
31ech OH NMPOXONUT 4Yepe3 Y3Kylo Iuenb crexrporpada, sareM uyepes JIHH3Y
KO/IAMATOPA ¥ [BE TpPU3MbI M, HAKOHEl, uepes (ororpaduueckuti 0ODbEKTHB
K IJACTHHKE, HA KOTOPOH moayuaeTcss H300paKedne CHNEKTpa HAHHOH 3BEs/bl.
Ha6monaTens [OMKeH CMOTPETh HA IIekb UYepe3 HeGOJBUIYIO BCIOMOTATENbHYIO
3PUTENBHYI0 TPYyOY BCe BPEMs SKCIO3UUMM M CJErka CABHraTh Goubuiofi Tene-
CKOM, OT BpeMeHH 10 BPEMEHH, HEKTPHYECKAM MOTOPOM, KOTJd BCIENCTBHE He-
JIOCTATKOB YAaCOBOTO MEXAHU3MA M300PAKEHNE 3BE3/Ibl CMEIIACTCS CO LIEH.

JIOTHOH SIPKOCTH B3BEe3JBl, 4 3HAUUT, ¥ O €e DPACCTOSHUM. DTH
JAHHH 3JeChb YHNOMSHYTbl TOJNBKO KaK THIMYHBIE NPUMEDPBL
ABYX IPYIN MOAYEPKHYTHIX JHHUA H JHHMH HU3KOW TeMmepa-
Typhl, KOTOPbIE HAIOTCS PA3IHUHBIMH BJIEMEHTaMH, Pa3NUYHOM
MHTEHCHBHOCTH B Da8HBIX CTAaJHSAX KH3HU 3BE3JBHI.

3Besnubie cnexTpel (ororpadupyiorcs Ha Moyunt-Buicone
npu nomowu 153- u 258-canTumerpoBoro peduaekropos. B dokyce
TeJIECKONa IOMENIaeTcs CeKTPOCKo, hoTorpadupyrouui CIeKTp,

6*
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4 Ha €ro I1ienb MOXHO NPUBECTH U300pakeHue AO0H 3Be3mwl,
NepeiBUras TENECKON IPH MOMOIIH 3JEKTPUYECKUX MOTOPOB.
Pa3 3Besna NpHBelieHa KaK pa3 Ha IIeb, NOCJAE NPOXOXKACHHS
KOTODOH CBET €€ aHaAM3UPYeTcss OXHOH, MABYyMs HJIM TpeMs
NpU3MaMy, OHA YAEPXKUBAETCS B 3TOM ITOJIOKEHUM IPU MOMOLIU
4acoBOr0 MexaHu3Ma Teneckona. Habmaomaresb HEOTNYYHO CMO-
TPUT, YTOOB 3Be3Ja OCTaBaJachb B TOYHOCTH Ha ILIE/AH, HCOpa-
BIAS CMEIIEHHS H300pax<€HHs NpPH MOMOIIM MOTOpa, CJjerka
YCKOPSIOLUIEr0 MJH 3aMeJJISIOIEro CKOPOCTh XOZa YacOBOIO

Puc. 57. KpuBble OTHOCUTEAbHLX HHTEHCHUBHOCTEH map JH-
HUH y KADIMKOBBIX M TUTAHTCKUX 3Be3a (Amxawmc). Dru KpuBble
OblIM NOAYYEHB! IPU MOMOLIM CAMOMHMILYUIET0 MHUKPOMOTOMETPa, B KGTOPOM
CBET, NpPONyCKaeMblii 0coObIMU CHOTOTpadUPOBAHHBIMU JIHHHUSIMY, - AT KPUBYIO
Ha 4yBCTBUTENbHOH mnuactuHke. JIeBblil uepTek [1aeT OTHOCHUTENbHBIZ HH1EHCHB-
Hoctd A 4 071 (caesa) n A 4 077 (cnpasa) y KipaukoBoHl sBesunl ,,91a¢ Kaccuomnen
(HaBepxy) u y ruranrckoil ssesgpl [loasproit (suusy). ¥ [NosspHofl 3Besgb aumHus
k 4077 ropasgo cuibHee. AHAJIOTHYHO, NPaByil YEPTEN HAET OTHOCHTENBHBIE
HHTEHCHUBHOCTH A 4 454 (cueBa) n A 4461 (cunpasa) y KapaukoBol# ssesan 61 Jle-
Gens (csepxy) m Anbiebapana (uusy). Jlnmus L 4 454 sgech ropasio cuabHEE
Y Kap/JuKOBOW 3Be3fbl.

MeXaHu3Ma. OKCIO3ULHUA MeHseTcs B INpenesdaX OT HEMHOTHX
MHHYT, 1 6onee sIPKHX 3B€31, A0 HECKOJbKHX HYacOB— s
OYeHb CaabbIX. DTUM NMyTeM OAMH 3a APyruM dororpadupynorcsa
CHEKTPBI THICAY M THICAY H3ydaeMbIX 3Be€3J BIVIOTh IO Npenena
BuauMocTH ['epiieneBa Teneckorna.

Hccnenyss stH niacTHHKHM, AXaMC M €ro COTPYAHHKH HA
MoynTt-Buncone o6patunu ocoGennoe BHUMaHHE HA HEKOTOpPHIE
JUHHH, MHTEHCMBHOCTD KOTOPBHIX H3MEHANACh B GoJee HAarpeThX
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u B Gomee XOJOXHBIX O6JACTAX COJHNA (MAM HA BHLICOKOM H
HHU3KOM YPOBHAX aTMOC(EepH COJ/HIA), a TAKXKE Ha HX COOTBET-
CTBEHHbLIE ~ H3MEHEeHHS B JaGopaTOpPHBIX oONbITax. PaccrosHue
HEKOTOPbIX M3 3Be3J, y KOTOPbIX HAOMIOJAIUCH TAKHE JHHUH,
OBIIO ONMPeNeIeHO MO CNOCO0y TPHTOHOMETPHYECKOTO MapaJiaKca,
M, CAeIOBATENbHO, MX abCOMIOTHAs W/IM COOCTBEHHAs SIPKOCTb
6bl1a M3BecTHa. Bckope 06HapyXKH/IOCH, YTO B 3Be3IaX 6GOJbIIOH
a6CONIOTHOH SIPKOCTH HEKOTOpBIE JIHHHMM 4YPE3BHIYaliHO MHTEH-
CUBHBI, @ Jpyrue c1aGbl. B HEKOTOPHIX M3 HUX,— HampuMep, NOx-

4077 4215 4454

Puc. 58. CpaBHenue cuektpoB 61 Jle6ens, xkapiukoBoii 3Bes-
nb, MAnpne6apaHa,—TUTAHTCKON 3Be3AH NPUOIUSHTEABHO
TOro e cnekTpanbHoro tumna (Anawuc). OrMeueHsl riIaBHbE JUHHY,
ciyxamue st ompeneneHdss aGCOMOTHON BemuuuHbL [IpocToe BHHMATENBHOE
paccMaTpHBAHME YKAXeT MHOTO IDYTHX pasmuuuii.

YepKHyThle MIH MCKPOBHIE JHMHHMM CTDOHLUS OYEHb MHTEHCHBHBI,
TOrJA Kak KanblueBasd auHus ) 4 454 cinaba. Y aGCOMIOTHO CIabbIX
3BE3J, UMeJO MEeCTO OOpaTHOe: KasblueBasi JUHUS HHTEHCHBHEE
crpoHiueBbix. Takum o06pasom CTaso BO3MOXHBIM Ha jeje
YCTAHOBUTH ONpPENENEHHOE YHCIOBOE COOTHOIIEHHE MexIy ab-
CONMOTHOH SIPKOCTHIO 3Be3Jbl M CPAaBHUTENbHOH HMHTEHCHB-
HOCThIO 3THX JuHRHA. O6pamasch Tenepb K 3BE3JE, PacCTOSHHE
KOTOPOH HEM3BECTHO, MBI IIOJIydaeM Mepy ee aGCONIOTHOH BeJH-
YUHBl TyTEM INPOCTOH OLEHKH OTHOCHUTEJIbHOH HHTEHCHBHOCTH
KaAbIIMEBOH JIMHMM M ONHOM H3 CTpoHNUEeBHIX. Ecam Buaumas
SIPKOCTb 3BE€3[bl M3BECTHA, TO OTCIONA MOXHO HENMOCPENCTBEHHO
NOJyYUTH €€ PacCTOSHHE.

JlerkocTb u OBICTPOTA NOJYYEHHS  PE3y/abTaTOB IO 3TOMY
METOAY IeJaloT €ro Ype3BhYaiHO BHITOJHBIM NPU H3YYEHHU
crpoeHusi BceaeHHoH. Ero mnpumeHnenue HE OrpaHHYMBALTCH,
B OTJIHMYHE OT TPHUIOHOMETPHYECKOTO METOJAa, TOJIbKO Oamxai-
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UMK 3B€3JaMH. DTOT METOJ MO3BOJISET HaM 3a6pacHiBaTh JOT
B TaKHe IAyOMHb MNpPOCTPAHCTBa, TAE PACCTOSHHUS MEpPSIOTCS
TBICSIYaMHU CBeTOBBHIX JeT. Jlo 1900 rojga ObiIO TOYHO H3MEDPEHO
KPONOTJIUBEIMM METONaMH, B OGOJBINHHCTBE CJyYdeB BHU3Yalb-
HBIMH, BCEro TOJBKO INECTHLAECAT 3BE3IHHIX PACCTOSHHH.
Pa6ora lllnesnnrepa nHa 102-cx (40-mofim.) Mepkckom Tee-
CKOIle [MOJIOXHWJA Hayaq0 aMEPHUKaHCKOH INKOJe H3MepeHui
mapasinakcoB, W YyHAaYHOE TNpHMEHeHHe MM dororpaduueckux
METONOB CTaA0 MNpHOaBASITHL HOBHIE TOYHBIE  ONPEAEACHHS
C Tako# OBICTPOTOH, 4TO O0OIIee YHCIO TPHIOHOMETPUYECKHX
napajiaKkcoB B HAaCTOSIIIEE BPEMS COCTaBJAsfeT OKkoao 1400.
B 1915 romy AmaMc u ero COTPYAHUKHM HAauyaJu CHCTEMATH-
YeCKM INPHUMEHATH €ro CHEKTPOCKOMUYEeCKuit MeTox Ha 153-canTu-
METPOBOM TenecKone, 3aTeM 3THM Xe METOIOM BOCIOAb30BaNHCh
I/ 258-CaHTHMETPOBOrO TeAeCKONma, KOTOPHiH B o6meM man
yxe cBpime 2000 ompexmeneHMH 3Be3THHIX paccTosHuil, DTH
M3MEPEHMs] HE TOJbKO PpEIUMTENbHO MNOJATBEPIUIH CYLIECTBO-
BaHHE 3BE3[HBIX T[HMIAHTOB M KapJHKOB, HO GpOCHIH TaKxe
Jyd CBEeTa Ha CTDPOEHME M 3BOJIOLHIO 3BE3JTHOH BCEJEHHOM.

3BE3IHHBE CKOMNJAEHH 4.

Huo# meton usmepenus paccrosHuit 6u11 npumenen I, 111 a n-
JeeM, HbBHEIIHUM JIUpPeKTOpoM obcepBaTopun [apsapackoro
KOJUIe/)Ka, MPH €ro OOMHDHOM HCCACLOBaHHM IIaPOOGPA3HEIX
3BE3JHBIX CKONJIEHWH, KOTOPOE OH mpousBes Ha Moyur-Buncone,
Cossespue Opuona fBNSETCS OXHUM M3 CAMEIX IPEKPACHBIX
HeGeCHHX OOBEKTOB KaK /s HEBOODPYXEHHOTO TI/a3a, TaK H
npu 6onee NOXPOGHOM HCCAEIOBAHUM B TENECKON. DiecTsimue
3BE3/bl, OuepuHBaIONHe (DULypy TUraHTA-OXOTHUKA M OTMEYaio-
IKe ero nosic, pazbpocansl Ha He6e Ha MIHPOKOM MPOCTPAHCTBE,
HO BC€ OHH, 33 HCKIOYeHHeM berenbreiise, cocTaBisiiorT ompee-
JIEHHYIO (U3UYECKYI0 TIpyNNy, KOTOpas, HECOMHEHHO, HMeeT
ofliee NPOUCXOXKIEHUE M COIVIACHO [BHXKETCS B NPOCTPAHCTBE.
OTO CO3BesAMe MPEACTAB/SET NPEKPACHBIH IPUMEP PaCCEsHHOTO
3BE3JIHOTO CKOIVIEHHS, KaKHe MBI HAaXOJHUM Takxke B Boabioi
Mengsenuue, a Takxe B Gonee ClvIoueHHbix rpynmax ['man u
Ilresn, raxe npeACTABASIOMUX COGOI0 HACTOSILIHE (husuye-
CKHE€ CHCTEMBI,
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CrpemsieHue K- CKYYEHHOCTH 3aMEUaeTCsd y 3BE€3J B IIHPO-
kux pasmepax. [lpocreimuii ciayyad CKyuHMBaHHSI 3BE€3J MBI
UMeeM B NapHHIX 3B€3/aX, B KOTOPHIX Mbl HaOalofaem mnapy
3Be3N, Hepenko Gosee 3HauuTeNbHEIX, yem Hame CoaHne, obpa-
MAIOUUXCA OKOJO MX OOIIEro IEHTPAa TsXKeCTH. Dpuin Haimens!
THICAYM TaKHX MAPHBIX 3BE3J, MHOTJAA elle CONPOBOXIAEMBEIX M
TPETbUM COUJNEHOM. ['pynmel Takoro pona CyIeCTBEHHO OTJH-
yaloTcs OT ckomeHu#t tunma OpHOHA, B KOTOPHIX pacCesHHbIE

Puc. 59. lllaposas sseznmag kyua N. G. C 7006 (IIamae#). Ilo
MHenmio Lllamies ee paccrosiHue cocraBiaser okono 220 000 cBeToBpIx JeT.

Ha GOADIIOM PACCTOSHUM UWIEHH! HE 00DPAINAIOTCsl OKOJIO obuero
IEHTpa TSIKECTH, a JBHXKYTCH B NPOCTPAHCTBE MO MOYTH Mapai-
AenbHBIM myTsM. HO caMpIMU MOPA3HTENBHBIMH M3 3BE3IHBIX
ccTeM SIBASIIOTCH 60abIIKE apo0OpasHble CKOMICHHS, UM 3BE3 -
nele Kyud, KoTopeimu [llamaeli BOCIONb30BANCS JUIST ©3yUYeHUs
pasMepoB 3Be3/HOH BCeneHHOH. Ham M3BECTHO TOJBKO HEBSHO-
CTO NSIThb TaKUX TYCTHX CKOIVIEHHH, M 3ajiadya ONpPEeNeneHuss HX
pACCTOSIHMSL M Da3MePOB MMEET (yHIAMEHTATbHOE 3HAUCHHE.
HeckonpKO JeT TOMy Hasajx, HCCaenys B FapBapacko#
o6cepeatopuy  ororpadguu  manoro Marennanosa O6unaxa,
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nokoinass mucc JluButT (Leavitt) obparusna oco6enHoe BHUMA-
HHE Ha HEKOTOpPHE 3Be3abl kaacca Kedeunaos, IpKOCTb KOTOPHIX
KOJe6JETCS NEPUOAMUECKH C NPaBUABHBIM Iepuonom ot 1,25 no
127 cyrox. CpaBHuBas CPEIHIOI0 BHIMMYIO SIDKOCTb KaXJIOH
3Be3Jbl C NEePHOIOM H3MEHEHMs ee OJecKa, OHa OTKphIa ompe-
JeJeHHOE COOTHOILIEHUE MEXIY 3THMH JBYMS BEJHYHHAMH.
Taxum 06pasoM, ecnu Anst KaKOH-HHOYAb 3BE3JBl 5TOr0 K/acca
M3BECTEH TOJBKO MEPHOJ €€ MNEPEMEHHOCTH, TO MOXHO TOYHO

Puc. 60. lllapoBas s3Beannas kyua Meccoe 79 (Ilamxe #). Llan-
JIell omnpejienser ee paccTosHAE NpuOAN3HUTENbHO B 85000 CBETOBLHIX JET.

NpeJiCKa3aTh €€ CPENHION SPKOCTh. Tak Kak Bce 3Be3mpl Marei-
nanoBa OO6saka HaXOXATCS B CYLUIHOCTH [OYTH HAa OJHOM H
TOM € DaCCTOSIHMH OT 3EMJHM, TO Pa3HOCTH BHAMMBIX SIPKOCTEH
COOTBETCTBYIOT PAa3HOCTAM MX aOCOMIOTHBIX SIPKOCTEH. DTOT
NPOCTOH METOJ, CJIELOBATENbHO, €CIH TONBKO OH IPHJIOXKHUM
KO BCEM nepeMeHHBIM knaacca Kedempos, MOr maTh CpeACTBO
AJis Ompenesenus abCoMOTHOA sIPKOCTH TaKOH 3BE3/bl 10 BEJH:
UHHE €€ NepHoia, Kak Obl Janeka OHa HHU Oblia. Kak MBI yxe
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BUJENH, KOTHa IJja peub O CHEKTPOCKONMHYECKOM MEeTOJe
Apamca, pa3 HaM H3BECTHa abCOJMIOTHAS SPKOCTb 3BE3Ibl, MbI
MOXeM HaifiTh ee pacCTosHHE IO €e BUIUMOH SPKOCTH.

PACCTOSSHUE 3BE3JAHB X KV U.

ITUM IyTeM, PAaBHO KaK W NPH MOMOIK APYrHMX MeETOHLOB,
[Ilamae# onpenenusa PacCTOSHUE BCEX 3BE3IHBIX Kyd, corTorpa-
(upoBaHHEIX mpU momouM 153- i 258-CaHTHMETPOBOTO TEAECKO-
noB. Jlo/irHe 9KCNO3UIMU MOKa3aJaH, YTO 3TH CKOMJIEHHUS COCTOSIT
H3 MHOTMX THICS1Y 3Be3Jl, 06pasyrouiux mapoobpasuoe Teno. bonp-
masi 3Be3nuasi Kyda B ['epkynece, HampuMep, COAEPKHUT LE/IBIX
35000 sBesm spkoctu Hamero CoOJHIA, 4 HEKOTOPbIE M3 HHUX
sipue ero B THICAYy CAUImKOM pa3. Cpein HHX MHOrO nepe-
MeHHBEX Kedeummoro tuma, M, ONPENENUB M3 HAOMIOJEHHH HX
nepuoxbl M BHAUMBIE SPKOCTH, MOXKHO OBLIO HaiTH HX abco-
JIOTHBIE IPKOCTH, @ 3HAYUT, U uX paccrosHue. [Tocnennee ompe-
JENUA0CH OTPOMHBIM uucaoM B 36 000 CBETOBBLIX JIET.

Ecau 3TH u3MepeHUS NPaBUJABHBI, 4 HX MOATBEPKIAIOT U MHO-
rge Jpyrue HesaBUCHMBIE yKa3aHusd, TO, MOCTHUIasg STHX CKOIUIe-
HuP, MBl JeJaeM OrDOMHEIl CKAa4YOK B NIPOCTPAHCTBO H BpEMS.
Mel BHEeH, YTO CBETY, PaCHPOCTPAHSAIOLIEMYCH CO CKOPOCTBIO
300000 x# B cexyHnmy, Tpebyerca 1,2 cexyHmuwl, 4T0o6Bl JOHTH
k Ham oT Jlyusl, 8 muuyt oT Cosuuma u 4!/, roma, 4To6H mepe-
ceub MPOCTPAHCTBO MEXAY HaMu U Oauxakimied spesmoi. Taxum
06pasoM 5TU OOBEKTH MPEJACTABJASAIOTCS HAM B COBDEMEHHOM HX
BHIE WM € TAKHMHU, KAaKOBHl OHH OBIM HEMHOIO JIET TOMY Ha-
3an. Ho cxonsenune B [epky/nece NPUHAMIEKUT K IPYIOMy KJaaccy
o6bexToB. Cer, Boimenmuit u3 nero 36000 zer Tomy Hasajg
¥ PAacHpOCTPAHSIIOMHKHCST CO CKOPOCTHIO NPUOMU3HUTENBHO HECITH
MHJIJTHOHOB KHUJIOMETPOB B IOJ, TOJABKO TENmepb MAOLIET X0 Hac.
CnepmoBaTenbHO MBI HE MOXKEM CKa3aTh, KaKOB BHJ 3TOTO CKO-
NAICHHS CETrOJHSI ¥ Ja)e CyILIeCTBOBAaJO JIH OHO Ha 3ape Hame#
IUBHIM3aLHU. ECTh BCE OCHOBaHHSI IyMaTh, OJHAKO, YTO €C/lH OBl
MBI MOTVIM BHIETh 3TO CKONJIEHHE B €r0 HBEIHELIHEM BHJE — KaKuM
OHO MpEACTABUTCS aCTPOHOMAaM, KOTOpHe OyIyT >XHUTb uepes
36 000 seT,— TO OHO B CyLICCTBEHHOM MPEACTABJASNOCH Obl HaMm
TAKUM XK€, KaKUM OHO MpPEACTaBAsSeTCs Ha Hamux Qororpadusx
ero Janexoro .mpouwioro, u6o 36000 neT B HUKAAX BCENEHHOH,
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rae MWIJIHOHBI JIET NMPHUHOCST JHUIIb HEOOIbIINE H3MEHEHUS, eCTh
TOJIBKO OJMH JIE€Hb.

BsrisuuTe Ha 3TO CKOMJIEHHE, MPENCTABAEHHOE HA puC. 61.
Bce 3Be3nb, BHAMMBIE Ha 3TOM CHHMMKE, KakK yXe OBIIO 3ame-
yeHo, Apue Hamero Cosnua. [lopasuTenbHBIE pasMepH 3TOro

Puc. 6. Boanpmas mapoBas 3Be3xHass kyua B lepkyaece

(Puryeit). Ilo Illanneio, paccrosHue B3TOr0 CKOIVIEHHS COCTaBISET . OKOJIO

36 000 csetoBbx JeT. OTCIONA MOXHO 3aKAI0UNTH, uTo cBhIme 35000 ero sBesn

B spkocTu He ycrynaioT Connily, a TpM M3 HHX, B MaJ€HBKUX KDY¥KKax, B CTO

pas sipue ero. JjuHa KODOTKOTO IITPHXa B UEHTPE paBHA 4i/3 CB2TOBLIM roOxaM,

a nuamerp OOJBMIOTO KPyra B JeciThb MHJIHOHOB pa3 OoJjbllie PACCTOAHHS OT
demau po Conrna u cocraBifer 160 CBETOBBHIX JET.

CKOMJIEHHUS] yKa3aHbl MaJeHbKOU FOPU30HTANBbHOM JIMHUEHN B [EHTPE
PHUCYHKa, KOTOpast MPeACTAaBAsSeT PACCTOSIHUE OT 3eMaK 10 Anb(bl
KenrtaBpa — 4!/, cBeroBhXx roza. [duamerp 60sabwmIOro Kpyra
Ha pucynke B 10000000 pas Gosblue pPacCTOSHHSA OT 3eMJH
no Connna, uro. cocraBaser 160 ceBeToBnix aer. [lomepeunux
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BCErO CKOMJIGHHS, KOTOPOE NMPOCTHPAETCS JaNeKO 3a IMpPeaensl
3TOro Kpyra, cocrabasieT 6osee 350 CBETOBHBIX JeT

Cornacio lllananero, ara orpoMHas 3Be3fHas CHCTEMa
SIBJISIETCS] OJIHON M3 CaMBIX GIM3KHX 3Be3IHBIX Kyd. OjiHa 3Be31Has
Kyya JIeXuT Ha paccrosHuu cBhime 200000 cBeTOBHIX JeT,
a MOryT GHITH M elle 6onee janexkue CkomieHus. [loBunumomy
OHM MPEICTaBJASIOT COG0I0 OTHAENbHBIE CHCTEMBl, HE CBSI3aHHBIE
TECHO C APYTHMMHU 3Be3[aMH{; TEM He MEHee, pacnpenesnenie ux yka-
3BIBAET, YTO OHU NPHHAINJIEXAT K BEJMKON 3BE3LHON BCEJIEHHOH,
npexcrabasemoir Mneunsim ITyrem. Paccrosimue 3Be3mHON Kyuu
Fepkyneca npHOIM3HTENBHO TaKOe 2Ke, KaK M PacCTOsTHHE
sBe3fHplx 061akoB Mueunoro [IlyTw, HemaBHO H3MepeHHOe
Cupcom. DTH H3MEPEHHs OTHOCATCS K 3Besgam 10 15-i
BEJMYHHB, HO MHOro eme O6osee ca1abbIX 3Be3J HOMKHO OBITH
Ha TOpas3fo O6o/bIIeM PacCTOSTHUH — OBITH MOXET, CTOJb XKe
IaNeKo, KaK M caMble Ja/JeKue 3Be2IHBIE KY4H.

PA3SMEPH CHCTEMB MuaeunHoro Ilyrn

Wrak, MBI MOXEM NPeACTaBIATh cebe ranakTHYeCcKyIo CUCTEMY
B BHIE YIVIOLIEHHOTO XUCKAa WIH HMelomero (opmy 4acoB CKO-
MJIeHUsT 3Be3J, C auameTpoMm, OwTh Moxer, B 300000 cBeTOBHIX
neT, B KOTOpo# HaxomuTcd u Hame Connue. Tosmuza 3TOro
JIUCKA COCTaBJsSET OKOJIO OAHOM BOCHMOH €ro AuaMeTpa, WM
37500 csetoBbix seT. Kepruc (Curtis) orpunan sTH OrpOMHBIE
pasMepbl ¥ BHICKa3HBaJCS B IIONb3Y TaJaKTHYECKOH CHCTEMEI
npu6Iu3NTeNBbHO pas B jgecats MeHbmied. Ho makomnnserca Bce
Gosbie ¥ GONbIIE CBHAETENBCTB B M0Nb3y Oosee rpaHXHO3HOTO
npexacraBnenus [lanmes, yxe MHUPOKO NPHHEMAEMOro acTpo-
HOMaMH.

HyxXHO mOfYepKHYTb, YTO OCHOBHLIM BONPOCOM 3J€Ch SIBJS-
I0TCS pa3Mephbl TON TaJaKTHUECKOH CHUCTEMBI 3BE€3J, K KOTOPOH
npunagnexur Hame Conume. B Hee BXOAAT BCE 3Be3JHl, 10-
CTymHBIE HAaOMIONEHHIO, a TaKXe IVIaHETHBIE TyMaHHOCTH H He-
NpaBUJIbHbIE TalaKTHYECKHE TYMaHHOCTH KakK CBeT/be, TakK
u Temuble. Opxuwako B Hee Heap3sl 6e3yCI0BHO BKJKYUTH
ype3BbIYAAHO 3aMeyaTeNbHbIE CIHPAJbHBIE TYMAHHOCTH, KOTOPBIX
Hally HaubOJbUIME TENECKOMBl MOryT chororpadupoBaTh OKOJIO
mMuaIHOHa, Eule He pemieH BoOnpoc, Jaiblle JM OHH OT Hac,
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yeM caMble JaJieKue 3Be3Jbl, H He CJHeAyeT JH UX PacCMaTpPHBATh
KaK ,0CTPOBHbIE BCeNEHHLIE“, M30JMPOBAHHBIE B IIyOHHAX
MPOCTPaHCTBA, ¥ [0 pa3MepaM CPaBHUMBIE C CHCTEMOM MaeyHoro
[Tyru. [punepxupaomuics 3TOro nocaennero s3rasna Kepruc
OLIEHMBAET MX pACCTOSHUE B INpelesax OT MATHCOT THICAY,
0O MH/VIMOHA CBETOBHIX JeT, Torma kak Illanze#t, Banu-
Maanen u jgpyrde CuUdTalOT HX Tropa3mo GoJsee OGIM3KUMHU.
Brinu BEIABUHYTE MHTEPECHBIE JOKA3aTeNbCTBA C OGEHX CTOPOH,
HO WX CJIHMIIKOM MHOTO, YTOOBI OCTaHaBJMBATHCS Ha HHUX 37ECh.

O6mupHOCTb MaciTaba BCNEHHOMH JIETKO 00bACHSIET OLIBLIME
paublile HEMOHATHBIMH fIBJAeHHA. Jlaxe yMEepeHHOe pacCCTOSHHE
B 350 cBeTOBBLIX JIET 3aCTaBAseT 3Be3ny Bpone Amnrapeca,
MONEepPeYHHK KOTOPOrO B YETHIPECTa CJAMIIKOM Pa3 NpeBbIIIaeTr
nonepeynuk CosHna, 06paTHTECA B HUUTOXHYIO TOUKY, CAUIIKOM
HE3HAUYUTENbHYIO JJIS TOrO, 4TOObl KakoH OBl TO HH 6BIIO Ham
TeJE€CKON MOr OOpaTUTh €€ B HacTosAmuit auck. Buaaromaps
uHTepepomerpy MalikesCoHa, MPUMEHsEMOMY Ha 258-cu Tene-
CKOMEe, MOXHO OBJIO KOCBEHHBIM IyT€M H3MEPHUTH IHAMETPH
Aurapeca u elle HECKONbKMX 3Be3J. JTHM M IPYTHMH MyTAMH
OrpOMHBIE COBPEMEHHBIE HHCTPYMEHTHI OBICTPO PACLIMPH/IM KaUIH
CBEJEHUSI O CTPOEHMH BCENEHHOH M MO3BOJMJIH HAM H3MEDHTDH
ee MIyOMHBl M NMPOCAEIUTH SBOJIOLHIO 3BE3..
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TEMHBIE TYMAHHOCTHW BAPHAPIIA.

M3 Bcex HebGecHBIX 00bEKTOB HauOOJbIIEe BIeYaTAeHHe IPO-
H3BOIUT cBeTAummiica nosic Mneunoro [lytu. B mpospaunom
BO3ayxe Oe3nyHHONH HOYM €ro CJOXKHBIe 0O6/auHble MacChl THXO
CUSIOT CHOOKOHHBIM CBETOM 3a 3aBecoi Mepuaromux 3Besn. Co
BpeMedH ['epmenss B Maeunom Ilytu ‘MBI npussaeM neHTpasb-
HBIA CTBOJI 3BE3IHOM BCEJEHHOH. DTO OrPOMHOE CKOMJIEHHE IPH-
6JIM3UTEJNbHO IBYX THICSAY MHJJIMOHOB 3Be3n uMeeT (GopMy yIio-
IIEHHOrO JHCKa, O6/aM3 LEeHTpa KOTOPOro COJHEeYHas CHCTeMa
cBeplIaeT CBO# nyTh B npocTpancTee. Habmonas Mieunrii [TyTs,
MBI TVIIIAM CKBO3b SPKHE 3Be3Jbl ILEHTPAaNbHOH YacTH K IepH-
(depun sTON 6E3MEpHOH CHCTEMBI, CHUSIIOIIME 3BEHbsI KOTOPOH
MOJy4aloTCss OT CMemeHus Osecka OECUHC/AEHHBIX JaNEKHX
3Be3 .

Kak Mbl Bumenu B TpenbIAylIeH I/aBe, Hallle PEACTABICHUE
0 Macmtabe 3Be3NHOH BCENEHHOM C TEUEHHEM BPEMEHH M IO
Mepe COBEpIIEHCTBOBAHUS HAIIMX HHCTPYMEHTOB BCE BO3pa-
crano. HemaBuo Cupc (Seares) mamen, 4yTo HEKOTOPHIE ranak-
THYecKHe oO6saka Haxonsarcs Ha paccrosinuu ot 20000 mo 50 000
CBETOBBIX JIET, KaK 9TO JAIOT M3MEPEHHs TOJy0OBaTHX 3Be3J
BeqMuuebl 0T 14 1o 15,5, oTmMeyaBmIMX COO0I0 NPEXETH!
['epienera Teseckona. DTH Pe3yabTaThl XOPOIIO IapPMOHHPYIOT
c oueHkod Ilamnes, KOTOPHIH ONpeneasieT Bech JTUHAMETD
Mueunoro Ilyru mo xpaiineii mepe B 300000 cBeTOBHIX J€T.
Takum 0o6Gpa3omM Mbl MOXEM MOHSATH, 0 KAaKUX HEOObIYaHHBIX
PJIYyOHH TMPOHUKAIOT HAIM GOMBIINE TEeNEeCKOIB, KOrja, onypasch
HA NOMOLUb ¢ororpaduu, OHH BHISB/ISIOT TE€ HHYTOXHO Cjabbie
3BE3Jbl, KOTOpbLIE JEXAT y BHEUIHUX NpeAeJOB HOCTYIHOrO Ha-
uieMy M3yuYeHHIO MPOCTPAaHCTBA.
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FEPIWIENEBA ,ABIPA B HEBE®,

CucremMatnueckue o6Gc/a1enoBaHUs HeOa NpuBesd Buaapsama
[epmena x ogHOMYy H3 caMbBIX OJECTSIIMX TIaJaKTHYECKHX
00/MaKoB, HeBJajleKe OT OOuIeH rpaHMIBl CO3BE3Aui 3MeeHoCHA
u Ckopnuona. [IpueM ,3Be3IHBIX YEPNKOB“, NPUMEHEHHBIH HM
JJIsl M3yuyeHUsl CTPOEHHsS BCEJEHHOH, IIAr 3a LIaroM NPHUBEN ero
OT CPaBHUTEABHO UYCTHIHHBIX O6jacTeil 6au3 mosa0coB Miey-
Horo Ilyru x camoii rycroit wactu Mneunoro Ilyrty, rae sBesid,
MOXHO CKasaTh, KulaT. 37ech ['eples b BHE3AMHO HATKHYJCS

Puc. 62. Boabmwas TeMHas TyMaHHocTbh Po 3meenocua. Chu-
mox Baprapxa 25-cu# BpiocoBbM TelecKONoM.

Ha TEMHOE MeCTO,— KakK OyATO CKBO3b BCIO TOJILY 3Be3LHOM
CHCTEMEl BJOJIb HO HauOOJbIIEMYy H3 €e MPOTSKEeHHH OBLT MPO-
JleNaH TYHHEJIb B Ge33Be3jHOe NPOCTPAHCTBO BHE ee. Heymusu-
TeJbHO, YI0 OH JOJIO U Cepbe3HO BCMATPHBAJCH, €ro CecTpa —
BCErJAUIHUHA €ro MOMOUIHMK — FOBOPHT, UYTO HACTYIIHJIO ,XKyTKOE
monuanue“ (an awful silence), mocne yero OH BOCKIMKHYJ:
yFlaBepHo 3zxech mwipa B HeGe!“

Bnaropaps coBpemenHoit poTorpaduy, YATATENb MOKET UCCIE-
10BaTh 3Ty O06nacTb He6a B eule JyYylHX YCIOBUAX, YeM
3TO MOT cHenath ['epumresb CO CBOMM MOTYYHM TeJECKOIOM.
Puc. 62 nokaseiBaer (Kkak pa3 HaL CePeAUHOM PUCYHKA) SPKYIO
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TYMaHHOCTb, OKDYKaloOllyio 3Be31y ,Po“ 3MeeHocua u 60/bLIYIO
TEMHYI0 00/1aCTh € HJAMHHBIMH MYCTOTAMH, HAYLIMMH H4 BOCTOK,
baus HuxHEro Kpas pPUCYHKa, BUAHA 3Be3gHas kKyua Meccee 4.
CneBa OT Hee HAxXOLUTCS spKas KpacHasi 3Besjga AHTapec
(Anbda CxopnuoHa), TOrJa KakK CIpaBa M BHIIIE 3BE3HOTO CKO-
MJICHUS JEXHT B APKOH TyMaHHOCTH 3Be31a ,Curma“ CkopnuoHa.
lepmwenn, noap3ysach O6o/see CUIbHBIM YBeJIMYEHHEM, MOT
BUJAETh Cpa3y JHIIb HeOOJbLIYIO YacTh 3roro nonas. Kakoe
MMEHHO MECTO BBLI3Ba/JIO Yy HEro NPHUBENEHHOE BOCK/IHIIAHHE, MBI
HE MOXEM YCTaHOBUTDb, — BEPOSITHO, 3TO Oblnd YaCTb TEMHOH

Puc. 63. Cnennl 3Be3j 6AHU3 CEBEePHOro noinpioca (Qaurepman).
CHHUMOK € HENOLBIDKHOH Kamepoii.

6e33Be3HOM 00JaCTH Ha/NAE€BO OT ILeHTpa CHHUMKA. Ero mepsas
MBICIb OBlIA, YTO 3BE3Jbl, paHEe 3aHUMAaBIIME 3TH IIYCTOTHI,
OBITh MOXKET, B TEUEHHE BEKOB, OBLIM 3aXBaueHbl HA 00Opa30BaHHE
TAKHX CKOIIEHHMIl, Kak Haxozsuieecsi Bodae Antapeca. ['my6oko
NOTPSICEHHBIA 9TUM OTPOMHBIM TEMHBIM MECTOM, OH CHOBA M CHOBA
UCC/IEIOBA/ €r0, HO YIOBJIETBOPUTENBHOrO OODBSACHEHHS €My
Halltu He cyMesa. JomxHO OBLIO MPOHTH eINe LEeJ0e CTOJETHE,
NpeXJe 4eM MOXHO OBJIO BBISICHUTH JEHCTBUTE/NIBHOE 3HAaUeHHE
3TOr0 TEMHOI'O MSATHA.

3a ato Bpems (ortorpadus mpomia OyTh OT MPOCTHIX HAYM-
Havui B pykax Jlareppa g0 TOro COBEpPUIEHCTBA, KOTOpOE
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CIeNaN0 ee IJIaBHBIM MOMOIIHMKOM acTpoHoMa. OHa 6blIa Bhep-
Bble IPHJIOKEHAa K PErHCTPalHM  3BE3JIHBIX  H300paxkeHuil
Bounmowm Ha-T'apBapackoit o6cepBatopuu B 1850 romy, ckopo
mosyyusa BceobOuiee MPH3HAHME M OLEHKY M CTaja CAYXHTb
BO BCEX -4acTsiX CBeTa JJd COCTaBJeHHs KapThl Hebec. B nacros-

Puc. 64. Bpiocos TeaecKon BPEeMEHHO YCTAHOBIAIEHHbLH Ha
MoyuTt-Buucoune gag dororpadupoBanus Maeunoro [Iyru.

ee BpeMsl BH3yanbHO HAGMIONAIOTCS JAHIIb HEMHOTHE OODBEKTH,
¥ TOJBKO (hoTOrpaduuecKkhe CpPeACTBA OTKPHIIM HAM JECATKH
MH/ZIMOHOBR 3Be3J U TYMaHHOCTEH, MHaye HEJOCTYNHBIX 3DPEHHIO.

Besakuit o6magatens Gororpaduyeckoii Kkamepsl JIETKO MOXKET
-YIAOCTOBEDUTBCS B €€ CIOCOOHOCTH pEruCTPHUPOBATH 3BE3JBL
OrkpofiTe BO BCIO INHPUHY HPHCOBYIO auadparmy, 4TOObI MOXHO
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OBUIO UCTI0AB30BATH IOIHOE QTBEpCTHE AMH3H, Hanpasbre kamepy
HA KaKyo-HHOYIb Tpyfly SIPKUX 3Be3J, NPOYHO NPHKPENUTE ee
K TBepAOH MOJACTaBKe, YCTAHOBJAEHHOH B TaKOM MeCTe, TIie
OTHM JOMOB W yaul He BuAHbl. Ilocme skcmosuuuu B moJyaca,
HaIpuMep, NPOSBUTE IOJHOCTHIO Ballly MIACTHHKY WIH IVIEHKY,
¥ Bel yBUIUTE Ha Hell caensl 3Be3x. BooOumie 310 OGyayT myru
KPYroB, — OY€Hb H30THYTHIX, C LEHTPOM B IOJIOCE, €CIH Kamepa
HampaB/ieHa Ha ceBep (puc. 63), UAM XKe NpsAMbIE JHMHHH, €C/IH
HanpaBuTh KaMepy Ha HeOecHBd 3kBaTOp. Ecam skcnosuius
OyAeT NMpPOAO/KATBCA IIECThb YacoB, AYrd, 3aUE€PUEHHBIE OKOJO-
MOJNSIPHEIMH 3Be3JaMHM, IPEeACTaBAT COOOI0 UYETBEPTH Kpyra.
Pazymeercs 3TH Ayrd OOYCAOBAMBAIOTCA BpalieHueM 3eMau
BOKDYT €€ OCH, KOTODOE 3aCTaB/seT 3Be3Ahl COBEPWIATb Kaxy-
1eecsi BpallleHHe OKOJIO I0JI0Ca C BOCTOKA Ha 3amaj B TeueHue
JIBafLATH YeTBIpEX 4Yacos. ‘ '

J1s1s1 Toro 4T0OBI HEHTPANIN30BATE 3TO IBMKEHHE H TAKUM 00pa-
30M JepKaTh 3Be3JAHblE M300paXKeHHd HEMOABHXHBIMH Ha IJIa-
CTHHKE 32 BCE BpeMs SKCHO3HUUUH, HEOGXOAMMO MOHTHDPOBATDH
KaMepy SKBATOPHA/IBHO, TaK, YTOOB €€ MOXKHO GBIO HAampaBisTh
B n06Gyi0 4acTh He6a W 3aTeM JBUraTh MPH NOMOIH YaCOBOIO
MeXaHH3Ma OKOJO OCH, Mapasie/bHOH OCH 3eM/H; [PU 4EM CKO-
pOCTh 9TOro BpaleHHs (MONHBIH 000pOT B 24 uwaca) HO/KHA
B TOYHOCTH COOTBETCTBOBAaTH CMEIICHUIO CaMux 3Be3nx. Puc. 64
nokaswiBaeT BproCOB TEIeCKOI MepKcKoii 06cepBaTOPHH — CTAb-
HYI0 KamMepy C BeluKoJenHOH aunsoi paboret Bpamupa,
23-c# 4UCTOrO OTBEePCTHA M 125-cu (HOKANLHOM NJMHBI, 3KBATO-
pHaJbHO MOHTHPOBAHHYIO, KaK 39TO yMEeT NPEeBOCXOAHO JenaTh
¢upma Bapuep u CBasei. Ta :xe MOHTHDOBKA HECET TAKKe
eme 15-caHTUMETPOBYI0O KaMepy M JBe ellleé MeHbHX. 3ameua-
TE/NbHO, YTO JaXe MaJEeHbKHUE JHUH3bI, OOBIYHO yMOTpebJseMbie
11a napgmadTaoi dororpadur, Npu HaLIeKaLlEH MOHTHPOBKE
MOTYT XOPOUIO C/IyXKHTb aCTPOHOMHUECKHM = IE/IsIM.

BAPHAPIOBH CHUMKH Magunoro I[Iyrtu.

CuuMKku pasauyublx obnacted Maeunoro [lyrtu, Bocnpousse-
JeHHble Ha puc. 62, 67, 69, 70 m 72, 6blM CHENAHHl MO-
KoiHBIM mpodeccopom Baprapmom npu nomomu bprocosa
teseckona nHa Moyut-Buscone B 1905 roxy. C smBaps mo CeH-

Fay6ouunt mebec. 1
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16pb 3TOr0 roma oH caenan 161 cuumox (30 cu B KBazpate)
IpY MOMOIH 25-CAHTUMETPOBOH JHUH3EL, 175 cHUMKOB (20X 25 cu)
Npy NMOMOIIM 15-CaHTHMETPOBOH JIMH3H, & TaKXK€ MHOLO CHHM-
KOB [pHM IMOMOLIYM MEHbIIMX JHH3. 48 TAKHX CHHUMKOB, Ipe-
BOCXOZHO BOCIPOU3BELCHHBIX MO PYKOBOJACTROM CaMOro mpo-
¢eccopa Bapunapnma, ZOMKHEL CKOPO MNOSABUTBCS B (oTo-

~Puc. 65. 9nyapndmepcon Bapuapany BpiocoBa reneckomna.

rpaduyeckom atnace Muaeunoro [lytd, usfaBaeMOM WHCTHTY-
ToM Kapremxn B Bamuurrone. TeKCT mis 5TOH KHUTH, 1OYTH
3aKOHYEHHBIH npodeccopom Bapuapmowm, Oymer npusemen
B OKOHuYaTenpHylo GopMy npodpeccopom PpocTOM, IHPEKTO-
pom kepkckoi ob6cepaTopun. B ponomienue K APYrdM CHUM-
xam Muaeunoro [lyru, chmemannbiMm Ha o6cepBaropun Mepxca
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B 9TOM ariace OyaeT HaH MOJHBIA KaTaJor npuGIU3UTETbHO
JIBYXCOT TEMHBIX OOBEKTOB ONnucaHHOro l'epumiesem THODa H
OTKPHITEIX npodeccopoM Bapmaprom Ha ero CHuUMKax, a
Takke OYAyT WU3JI0XKEHH B3JSABl HAa HX OPHPOALY.

Cmept D ayapna dmepcona bapuapna (6 Q)eBpast{
1923 rona), 0ZHOTO M3 KPyNHEHIINX aMEPUKaHCKUX aCTPOHOMOB,
Obla HeBO3HArpagumoi yrpatoit nns Hayku. Co Bpemen [ ep-
meJss He OBLIO APYroro TaKOro HEYTOMHUMOTO HabaiomaTens u
TaKoro 60raToro XHBOrO HCTOYHMKA CBeleHHH o HeGe. OH mo-
CTOSIHHO Ha6i0faJ] He6O M He Tepsi HH ONHOTO Caydas, HNaxe
CaMoro MaJ/IeHbKOT0, H3ydaTh €ro H3MEeHYMBbIE siBA€HMsA. XOTH
ero- HaO/MIOJeHHS BCKOTO poja He6GecHBhX O0ODBEKTOB — 3BE3I,
TYMaHHOCTEeH, KOMET, MJAaHET, CIYyTHHKOB, METEOPOB U MHOTHUX
APYr¥X — CYMTAJIUCh HECATKAMH THICSY, OH BCErJa MOr MNpH-
MOMHUTh JEHb W YacTO Ja)Ke€ 4ac KaxJAOro M3 HHUX, PaBHO Kak
¥ OTMEUEHHBIE TOYHBIE MOJIPOGHOCTH. Ero HeyTOMUMBIH 9HTY3H-
asM M ero ymnopcTso B TAkeJIO# paboTe HAGMIONEHHI B XOJNOA-
Hble 3MMHHE HOYH HANPOJET YCKOPHIH €r0 CMEpTb.

TEMHAS TYVMAHHOCTDL B CTPENBIE.

BapHapa OTKPBII MHOTO TEMHBIX NATEH Ha He6ef BO BpewMsi
coeit ¢ororpaduueckoir paborsl B JIukckoi o6cepBaTopuy,
rae s BnepBeie BCTpeTHa ero B 1890 roay, xorja OH COCTOSII
B ee mrare. Ho mepBbie ero HAaG/IIONEHUS STHX SIBICHHH OTHO-
caTca K elle 60/ee paHHEMYy BpeMEHH, KOrjJa OH COCTaBJsia cebe
UMSI OTKDHITHEM KOMeT, OyIyud moMouHukoM ¢ororpada B Hami-
Bune. B HepmaBHel craThe B Actpodusuueckom XKypnauae ,O Tem-
HBIX maTHax Ha He6e“ (On the Dark Markings of the Sky, Astro-
physical Journal) oH oco6eHHO OCTaHaBIMBAETCSl HA 3aMeyaTe/b-
HoM TemHOM Mecre B Crpenbie (Ne 86), uepHOM, Kak Kamias
YepHUJ, MpeJcTaBAsBIIEMCS B €ro 12-CaHTHUMETPOBOM KOMETO-
HCKaTeJle OIHHM H3 CaMHX MOPa3UTENbHBIX 00BEKTOB MIEUHOTO
[Tyru. B 1895 romy oH wuccaegosan ero 91-caHTHMETPOBBIM
(36-mrofim. ) JIukckuM pedpaKTOpoM, B KOTOPOM OHO, NMPH YyBEAH-
yequn B 350 pas, mMoOYTH 3amoJHAN0 Bce mnose 3penus. OHO
OblJIO OBOJIBHO PE3KO OuepueHo C 3amaza u 6ojee pasMbLITO
C BOCTOKa; MOBHIMMOMY, OHO OBLIO CBSI3aHO C 3HAYMTEAbHOH

TYMaHHOCTBIO — 3HAMEHATEeNbHBIA  (aKT, BHOCJ!EJ.LCTBI/IH ¢doro-
T*
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rpauuecku noATsepxAeHHBIH KepTucomM npu nomolnu
91-cantumerpoBoro (36-mrooiimM.) KpocceneeBa pediexrtopa. Eme
oosee nos3puaAa Gotorpadusa, cuaras Hdynkxanom (Duncan)
B 1925 r. npu momomu 258-canTuMeTpoBoro I'ykeposa Teneckona
Ha MoyHnT-Buncone, Bocnpoussenena Ha puc. 66. Ha neit BuaHO
HECKO/IBKO MEJKHX 3BE3Jl BIEPEAHM HHTEHCHBHO-UYEPHOTO TyMaH-

Puc. 66. Temuas Tymanuocts Bapuapna Ne 86. ITo (bdrorpamyau
HNynkana 258-cu TCyxkepoBbiM Tereckonom obcepsatopuu Ha MoyHt-Buicone.

HOCTHOTO 06/1aka, HO GoraTwlil (o eme 6Gouee caabHIX 3Be3J,
eme Gosee JaJeKUX, YeM TYMaHHOCTb, OTCYTCTByeT. BO.usu
HEro C/eBa 3aMETHO CKOIJIEHHE JOBOJBHO SIPKUX 3BE3J.
PaccmarpuBasi CHUMKH 5THX TEMHBIX 00GHEKTOB, UATATENb JO0J-
XeH He 3a0bBaTh O MPHUPOJE HHCTPYMEHTOB, KOTOPBIMH CHEAAHbI
caumku. Puc. 62, 67, 69, 70 npexcrasasioT o4eHb 60abine 06Ja-
¢ty Hefa B Ma/ioM MacmTabe, MOJAyYeHHbIE MPH IOMOLIU KaMephl
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¢ dokycHo#t gmuHOH B 125 cam, cHaGXEHHOHA O6OJBIWIUM IOPTPET-
HbBIM OOBEKTHMBOM ¢ oOTBepctueM B 25 cm (BprocoB Teneckom).
Puc. 66, 68, 71 u 73, HanpoTHB TOrO, AAIOT HEOONBIIHE YYaCTKU
ne6a, cororpadupoBaHHble B 60/bIIOM MacuiTabe MpH MOMOLLH
Kamepsl B 7 MeTpoB (HDOKYCHOH IJIUHBL M C 3€pPKaJoM (BMECTO
nuu3el) 258-canTuMerpoBoro orsepctust (I'yKepoB TesecKom).
Torma xax 258-CaHTHMETPOBHIN TENECKOMN I/l HEKOTOPHIX IeJIel
ropasno npurogHee bprocoBa, mocienuuir obnaazaer TeM mpe-
MMYIIECTBOM, YTO JaeT Ha OJHOH NIacTHHKe OO6abIIyi0 006/1aCTh
He6a M NOJAYEPKHMBACT YEPHOTY M ONPENEACHHOCTb OOBHEKTOB,

Puc.67.Temubie naTua B MuneynoM [IyTu okono spko#i 3Be3 bl
Teta 3mMeenocua. ITo dororpadpuu bapHapra BpiocoBbiM TelNeCKONOM.

KOTOPBIX HeJNb3s OBIO Obl 3aMETHTh B OOJbIIOH  TesecKon
BBHAY TOTO, YTO B JIJAMHHO(DOKYCHBIE HMHCTDYMEHTH OHH Ipen-
CTaBASIOTCS pas3MbiThiMH. OJHAaKO, pa3 OHH ONO3HAHBLl HA IJa-
CTHHKAX, TNOJNyYeHHBIX C IOPDTPETHOH JMH30H, MX MNOAPOOHOE
u3ydyeHHe B OosbllOH Teneckom npHoOperaer yxe 60JbIIOE
sHauenude. Jlaxe npu NOAPOGHOM MCCIAELOBAHUHU -258-CaHTHUMET-
POBLIM TEIECKONOM pPE3KOCTh M YepPHOTa HEKOTOPHX TEMHbIX
TYMaHHOCTEH TaK BENMKH, 4YTO HMX H300paXKEHHS OCTATCHA
BeChMa OTUYET/IMBBIMH, Kak, Hampumep, TymanHoctd bBapuapaa
Ne 86 (puc. 66). Ho B apyrux cayyasax Takoro peskoro KOH-
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TpacTa Her, HAM e OOBEKT HaCTOJbKO BEJNMK, YTO MOKPHIBAET
BCe mnoJsie 258-cCaHTHMETPOBOrO TeJIeCcKOona.

B o6.1acTH 0K0J0 SIPKOH 3Be3xsl , Tera“ 3MeeHocHa ObIIO Hali-
JIEHO HECKOJBKO TEMHBIX MATEH M GOJbIIHX, U Manbix (puc. 67).
HekoTopbie M3 HHUX HMMEIOT YPE3BHIYaHHO CBOEOOpa3HyIO (GopMmy
M HE MOXOXH HH Ha OXHY M3 CBET/IBIX TyMmMaHHOcTeil. Tem He
MeHee, UMEIOTCS YKa3aHHs Ha TO, 4YTO GONBIWMHCTBO HX Ipen-
craB/sieT COGOI0 TEMHBEIE MacChl, 3aKPbIBAIOMIHE CBET JAJNCKHX

Puc. 68. Temuas TYMaHHOCTD BapHapna Ne72 B 3meenocue, [lo
dororpadun ynkana I'ykepOBbIM TEdeCKOIOM,

3BE3[L U OCTABJSIOMINE BHJUMBIMU TOJBKO T€ 3BE3JBl, KOTOPHIE
JIEXAT K HaM OJHXKE STHX TEMHBIX MacC. O6aactb, uMewmas
dopmy dpannysckoro S B cepenmne puc. 68, y Bapuapnma
Hocur Ne 72 u npencraBnena B Gonbluiom Macmrtabe Ha JlyHKa-
HOBO# (otorpadun npu nomouu 258-CaHTHMETPOBOIO TeJe-
ckoma (puc.- 69). Jpyryro uHTepecHyro o06gacTh MaeuHoro
[yt Bapuapn chororpadpuposan 8 Kedee, rae Taxie Bunuo
MHOTO TeMHBIX 006bexToB (puc. 70). HekoToprie u3 Hux Haza-
raioTcs Ha GOJIBUIYIO CBETIYI0 TYMaHHOCTb, SAHUMAIONIYIO IEH-
TPaNbHYIO YacTb CHUMKA.

Jlo' cux mop Mbl paccMaTpHBaau GoJsee TEMHEIE 06aaCTH,
H3 KOTOPBIX HEKOTOPHI® NMPH BU3YaNbHOM HAO/IONEHHH B Te/es
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CKOIl KaXyTCsl YepPHBIMH, KaK uepHHaa. OueBHJHO, YTO €Caud 6Bl
3TO ObIIM NEHCTBUTENbHO 3aTMEBAIOIIUE MACCHI, JEXAIIHe MEXIy
HaMu U Oosiee NaJleKUMH 3BE3aMH, OHM JOJIXKHBI OBLIN OB GHITH
BCEro 3aMeTHee TaM, Tje CBeTablH (OH BCEro spye H Hempe-
pbiBHEE, a UMEHHO B MJOTHBIX yacTax Muaeunoro Ilytu. CHumku
BapHapa NnokaseBaT, YTO TaK OHO M €CTb HAa CaMOM JeJe.
[Tpy nomoIM OYeHb OOJBLIOrO TEAECKONa MOMKHO BMIETH He-
CKOJIbKO 3BE€3J, CIMIIKOM CaabBIX, 4TOOBI BHIATH Ha BprocoBpix
dororpadusax, HO oHM He JjaioT cBeTaoro (ona. CorsacHo

Puc. 69. Temupie naitia B 6oapwoii rymannocru B Kedee. [To
(ororpadguu HBapHapaa BpioCOBBIM TEIECKONOM.

Bapunapay, ator ¢on mosnyyaercs OT MHUPHAL MEAKHX 3BE3J,
HEBHIUMBIX jaxke B 102-CAHTHMETPOBBI MeprcoB Teneckor.
Cuuvki Cupca C Zoaroll sKCnO3HuIKed npy nomouy 153-caH-
THMETPOBOrO pedaexTopa Ha MoyHT-Buicone 0GHAapyXUBAIOT
MEOXECTBO WX B 6oabIIMX o6nakax Maeunoro IlyTd, HO UX 9HCIO
CPABHUTENLHO HEBEAHKO B JIPYrMX 4acTsX Heba, BIald OT aTOH
o6nactu. TeM He Menee BapHap I u B Takux 061acTaX HEGO/b-
IIOTO YHCAa 3Be3[ Hallel MHOTO TeMHHIX o6bekToB. Kax pa-
3UTENbHBIE NpuMep OH ykasbiBaeT Ne 15 CBOero xaranora: 3TOT
06beKT umeer GOpMy 2/aunca, GoablIas OCb KOTOPOrO paBHA
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nosoBuHe puaMerpa JIyHel. ,PoH, Ha KOTOPOM OJECTAT 3TH
3Be3bl, OJUHAKOB IO BCEH INTACTUHKE. DTOT 0O'BEKT HAXOMHUTCH
B 061acTH HEMHOro Ooxbliel, yeM OH CaM, B KOTOPOI 3Be3J
CPaBHHUTE/IBHO HEMHOTO, ¥ KOTOpasi O KOHTPACTy C CaMHM He6OM
Kaxerca yepHo#. Ha Heli oTueTiuBO BHIHO C/1a00€ OQHOPOIHOE
CBEUCHHE B NPOCTPAHCTBE, UTO IO BUAY aHAJOTHYHBIX OOBEKTOB

2

Puc. 70. Boabmoe sBe3snnHoe o6iakoB CTpeabie (Sagittarius).
Ilo dororpadun Bapuapna Bprocosniv Termeckomow, Oxomro CepeNUHbl PHCYHKA
BH/IHA TEMHAasi TyMaHHOCTb Ne 92.

B JlaJeKO pasGpOCaHHBIX HACTAX HeGA NPHUBOAUT K MBICAH, YTO
9TO C/1aG0e OCBEIIEHHE JAIEKOr0 MPOCTPAHCTBA HMEETCS MOBCIOAY.
Ecan 6bl 5TOT 00GBEKT NPOEKTHPOBAICS HA 3Be3jiHBIE 06JaKa
Mneunoro ITyTu, oH OKasancs Gbl MOPA3UTENBHO YePHBIM.

CIABHE TYMAHHOCTH.

He neitasice B Hacrosiiee BpeMsl OCTABIHBATLCA HA PaCCMO-
TPEHUH 3TOro cnabo cBeTamerocs: Gona Becero HeGa, Mbl obpa-
THMCSl K MCC/IEJOBAHHIO TEMHBIX TYMaHHOCTEH, KOTOpBIE, XOTS
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M 3aTMEBAIOT 3BE3JBl, JEKAUIUE 3a HUMHU, HO, TOBHAUMOMY, CAMH
Bce xe o06aamaloT He6O/NbIIOH CBETHMOCTEIO. Bapuapm Ne 92,
KaxyIuics YepPHBEIM 5 WIMATHYECKUH 00'bEKT B Ccepenune puc. 71,
NPUHAJIEKHUT K 3TOMY Kaaccy. Ilpuneras x sipKOMy 3Be3IHOMY
o6maky B Crpeabne, Ha bpiocoBoii poTorpaduu oH NOX0X Ha yep-
HbI#, KaK yepHuIa, 06bexT Ne 86,"onucannbiit Ha cTp. 99 u u306pa-
MEHHBIA Ha pHUC. 66; HO NPH TIIATETHHOM BH3yalbHOM HCCHELOBA~
uur Ne 92 npu nomomgu 102-cantumerposoro Mepkckoro teine:
ckona, bapHapn Hawes, yTO Ha CAMOM JieJie OH c1a60 CBEeTUTCS.
TaxuM 06pasoM ero Kaxylascs 4epHOTa Ha BPIOCOBLIX CHUMKaxX

Puc.71. Temuasg rymannoctb bapuHapna Ne92. llo pororpadun JlyH-
KaHa ['yKepOBBIM TENECKOIOM.

06yC/I0BIMBACTCS, IVIaBHEIM 00pasoM, KOHTpacToM c Oue-
crampM  (ouom Maeynoro Ilyru. Crumok JlyHKaHa 3TOro
06beKTa B 6oJbIIOM MacmTabe, C IOMOIIbI0 ['yKepoBa TesecKona,
BOCIIPOM3BEIECHHbIH Ha pHUC. 71, OTYUETINBO OOHAPYXKHUBAET 3Ty
CBETHMOCTb, XOTSl Ha IDHBEIEHHOM 3J€Chb DHCyHKE OHa eJe
saMerHa. Bce comHeHusl, Kakue MOIVIM Obl BOBHUKHYTh OTHOCH-
TEJbHO  CBETHMOCTH HEKOTOPHX TEeMHBIX obJsacreil, ycTpaHsieT
uccaenoBanue puc. 70, — BoCOpOH3BeAEHHE CHUMKA 6GOratoro
3Be3iHOrO0 ob6aaka B Crpenblie, CIEJaHHOIO Bap‘Hapnom
npu nomoiud- bprocosa Teneckona. Beime H cnpaBa OT LeHTpa
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3TOr0 PHCYHKa JIeXHUT O6o/biuass 004acTh, Kaxylascs MOYTH
COBEPIIEHHO TEMHOH, 3a HCK/IIOUEHHEM HEBGOJIBIION CBET/ION
TYMaHHOCTH M HEMHOTHX IDOEKTHDYIOIIHXCS Ha Hee 3Be3..
Ho ot 3To#t 06sacTH BAEBO Mbl HAXOAUM JUIHHHYIO [0JOCY,
KOTOpas, XOTsI COBEPIIEHHO [IOYTH JHIIEHHAS 3Be3J], B HEKOTOPHIX
YaCTSAX UMEET TY XKe HHTEHCHBHOCTb, KaK U 00mmuil (oH cocexHux
o6sacrefi, rae 3se3j MHOro. Takad ke IJMMHHAs MOJOCAa BHHU3Y
pDHCYHKa B 3TOM OTHOMIGHHMH €lle yAUBHTENbHee. DTH M HEKO-
TOpHIE APyrHe TAKHe MPHMEPH He OCTaBJSIOT MeCcTa COMHEHHIO,

Puc. 72. YacTtuuyHo TeMHbBIe TYMaHHOCTH H TeMHbBIE UATHA
B Tennue, INo dororpapuu BapHapaa Bprocosbiv Teaeckonom (15-cu nuH3a).

YTO HEKOTOpbIE U3 3TUX TYMaHHOCTEH, XOTS HOCTATOUYHO TEMHBIE,
4yTOOBl 3aKPHITh GONBIUKHCTBO 3Be3J M03aAH HHUX, €CIH Haxe
HE BCe, CaMH OTYAaCTH 00/aNaioT CBETHUMOCTBIO.

B opmHo#t ¥3 npefmIeCTBYIOILUX IVIaB s yXKe YIOMHHAN
0 CBETIBIX TyMaHHOCTSX B Opuone. OQpna wu3 HUX, crnabasi, HO
KOJIOCCANbHBIX Pa3MepOB, COBEPIIEHHO OKPYXKaeT BCE CO3BE3IHe,
a gpKas TYMaHHOCTb B DYKOSITKE Meua, XOTS B CPaBHEHHH C Hell
HE3HAUYHTENbHAs, - IBJSETCS OJHHM M3 CaMBIX [OPA3UTENbHBIX
TENECKONHYECKUX OOBeKTOB BCero HeGa. Baaromapst 6Go/bmUM
pedaexTopam Mbl y3HaeM, YTO caMasl 3aMeyaTeJbHast U3 TEMHBIX
TYMaHHOCTEH HAXOIUTCS TaKXKe B Opnone’, Orxpmmﬁ yXe JaBHO
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cBOe6Gpa3Hblii 06BEKT, BUIUMBIA HAa CHHMKE [ yHKaHa, COull-
KOM MaJs, 4TOObl €ro MoXHO OBIO Xxopomo cdororpadu-
poBaTh KOPOTKOMOKYyCHBIM TeseckonoMm. OH  npencrasiser,
OYEeBHJHO, 4acCTb OrPOMHO¥ TEMHO¥ MacChl, KOTOpAas 3aTMEBAEeT
OOJBIIMHCTBO 3BE3J, Ha JIEBOH CTODOHE pHUCYHKAa H BHAeTCs
CBOUM CBETSIIUMCS KPaeéM B HAMOJHEHHYIO 3Be3JaMH 06.1acTh
cnpaBa. IDTOT CHHUMOK IOKAa3bIBaeT TaKXe fAPKYI TYMaHHOCTb
creBa Haj HEHTPOM pH-
cyHka (puc. 74).

Y Hac HET MecTa Ias
OonuCaHHWs COTEH TIia-
Te/IbHLIX IPOBEPOK H BU-
3ya/bHBIX, H oTorpadu-
YEeCKHUX, KOTOPbIE OKOHYa-
TenpHO Yy6eaunun bBap-
Hapha B CyleCTBOBa-
HUM TEMHBIX TYMaHHO-
creil. LleHnocrbs ero CBu-
JeTeNbCTBA MOBBIIIAETCS
enle ero CKEeNTHIU3MOM.
B 1894 rony Pambsp
(Ranyard) BoCmpousBea
OIUH H3 CHUMKOB b a p-
Hapnaa B Jlukckoi 06-
CepBaTOPHM B  CBOEM
xypHane ,Knowledge“.
loBopst o TeMHBIX IIO- Puc. 73. llenTpanbHagc 4acTh 601 b-
JJOCax Ha 3TOM CHHMKE, moﬁ‘_TYMaHHOCTH Opuona. Ilo do-
P s - o S storpaduu Ilnaa I'ykepoBbiv TENIECKOTIOM.

p mucan: ,Te

HblE IyCTHIE o6nacm 17617 S S5 e

KaHa/Ibl, HOyLIHe C CeBepa Ha 10T OT SPKOH 3BE3JBI B HEHTpe
(»Tera“ 3wmeeHocma), KaxyTcs MHE HECOMHEHHO TEMHBIMH 00b-
eKTAMH WA TEMHBIMH MaCCaM¥ B MPOCTPAHCTBE, KOTOpLIE me-
PEeXBaTLIBAIOT CBET OT Tyma}mbrx WM 3Be3JHBIX o6JacTeit 3a
HUMH®. BapHapa roBOpuT, YTO ;CHaYaJa OH HE BEPHA B TEM-
HbI€, 3aKPBIBAIOIIKME CBET MACCH“, M« IPUIIOMHHAI0, UYTO §1’ TAKXKe
pasjpensin ero CoMHeHHs. B HacTosmee Bpemd 18 COMHEHHS
31€Chb HEeT, MOBHAUMOMY, HMK4KOro Mecrad, ;
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KOCMUUYECKAS NBLJAB.

TakuM 00pasomM HaM NPUXONUTCH MPU3HATH CYIIECTBOBAHHE
HOBOTO _KJ/Jacca acTPOHOMHYECKHX OOGBEKTOB, IOKPHIBAIOLIUX
OGIINPHbIE, AaJEKHE APYT OT apyra o6saacti HeGa. OOBIKHOBEHHO

Puc. 74. Temuas tymannocTs B Opuone. Ilo caumky [lyukasa [y-
KEPOBBLIM TEJECKONOM.

ObIBAET, YTO OTKPHITHE HEOECHBIX SIBJEHHH HECKOJbKHMH TONAMU
NPeUIeCTBYeT MX MCTOJNKOBaHWO, HO B JAaHHOM caydae 6saro-
maps . Pé&cceay (H. Russel) mel yxe umeem mnom pykoii
YAOBJIETBOPUTENbHOE 00BbACHeHHe. UTOGH  MOHATH €ro, Msl
JOMKHBEI BCIOMHHTL O CYLIECTBOBAHMH CHJBI, cnaboil Ha 3emie,
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HO BecbMa 3HAYUTEJNbHOH Ha 3Be3Jax O6oJsiee BBICOKOH Temie-
paTypsl. ,
JlaBienue, OKka3plBaeMoOe INYy4KOM CBETa HAXKE€ OT CaMbIX SPKHUX
3eMHBIX HMCTOYHHKOB, TaK HE3HAYUTEJBHO, YTO MOTPEGOBaIOCH
60/IBIIOe OCTPOYMUE, YTOOB! 3aMETUTh U U3MEPHUTH ero. s aroi
1eJau U3BeCTHhle aMepukaHckue ¢usuku Hukomnc u I'yana?)
npuaymanu u nocrpounu B 1901 roxy paauoMerp, KOTOPHIE HE OCTa-
BHJ MeCTa COMHEHHUSIM OTHOCHUTEILHO PEaNbHOCTH M BEIHUYHUHBL
atoit cuabl. [losmHee Tteopernueckue wuccnemosauug lllBapi-
HWIMJAbJAa MOKa3aadd, 4TO IS YaCTHYEK MNBIIH, MONEPEYHUKOM
B HECKOJIbKO = CTOTBICSYHBIX JOJIE€H MHIIMMETpPa U MMEIOIIUX
MJOTHOCTb BOJBI, OTTANKMBATENbHAS CUIA COJIHEYHOTO H3Mydyenus
NPUOMUSHTENBHO B JIECSTh Pa3 NPEBHIIAET PABUTAIMOHHOE MpPHU-
TsKeHue. Jlis  3Be3N-KapNMKOB, YIUEAIIMX B CBOEM DAa3BHTHH
nanpie ConHna, 3TO OTTaJKMBAHUE MEHbIIE, HO' TIMIaHTCKUE
Gearle 3Be3JHI KIacca B OTTaNIKUBAIOT 3TH MeJbuailiue 4aCTHLbI
MBI B IECATH Pa3 cunbHee, yeM 370 nenaer Coanue. boaee kpyn-
HBbI€ YaCTHIBl OB, KOTOPBIE OTTAaNKHUBAIOTCS HE TaK CHJbHO,
MOTYT CyIleCTBOBATb OKOMO 3Be3Jd, HO O6oxaee MeaKHe OynyT
OTTaJKMBaThC B NPOCTPAHCTBO, [Je OHM MOIyT 00pasoBaTh
3aTMeBamuue o6saaka, OTKpHITHE ~HaMm ¢ororpaduavmu bap-
Hapna. Tak xkak camasi MeIKasi MbUIb [OCTOSIHHO OTTAa/IKMBAETCSA
3BE3/IaMH, KaKOBO OBl HM OBIIO MX PACCTOSHUE, TO OHA JOJKHA
MPONO/KATb JBUrAThCS B CaMble OT/aJeHHble VIyOuHbl MPOCTPaH-
ctBa. MHorma oHa MO2XKeT MIOCTHUrATh 00/AaCTeH, TIe JaBJeHHE
CO CTOPOHBI 3B€3J, JNEXAIUX C Pa3HBIX CTOPOH, NMOYTH YPaBHO-
BEIIMBAETCS, HO OHAa HUKOTAAa HE MOXET HaHTH YCJIOBHH COBep-
LIEHHOro paBHOBecus. Kakum xe o6pasoM B TakoM Ciayyae
HYXHO OOBSCHUTb 3TH PE3KO OUepuUeHHbI€ TeMHbIe 06/aaKa?
Péccen nopuepxuBaer To 06CTOSITENECTBO, YTO TaK KaK HX
ouepTaHHus YacTo OBIBAIOT PE3KH, TO 3TH 06/MaKa JTO/MKHA YyAEPXH-
BaTh Kakasg-To cuia. Eio Moxer ObITh IPaBUTAHOHHOE MPUTSIIKE-
Hue, 00yC/0BAMBaEMOE B3AUMOAEICTBHEM APYT HA APYra YaCTHYEK
nbid. Ecth OCHOBaHHSI JyMmaThb, UTO O06LIasi Macca HEKOTOPHIX
M3 3THX TEMHBIX 00/JIAKOB FPOMajHa — TaK K€ BeJIMKa, KaK macca
COTEH 3Be3X. BuiyncaeHne NoKaspiBaeT, YTO B3AUMHOE NPUTIKEHHE

1) Ewle paHplie HX 3TO yCTAHOBHJI pyccKuli $usuk, MoCKOBCKHil mpodeccop
I1. H. Jle 6exeB. [Tpum. nep.
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WX YaCTHYEK MOXET yAEPKHUBATb MX BMECTE, €C/AH TOJbKO CKO-
POCTH 4YaCTHI[ He MPEBHIAIOT TeX CKOPOCTEH, KOTOPHIE MOXHO
NpeAnoaararb Mo HMEIOUHMMCS JAHHBIM.

IeiicTBue Takoro o61axka, B CMbIC/E IepeXBaThiBaHLS CBETa
6osiee manexkux 3Be3J, 3aBUCHUT OT Pa3MepOB, IVIOTHOCTH M YHCJAA
COCTaBAAOIIUX 06/1aK0 yacTull. YacTuubl Hanbosiee HEACTBUTENb-
HOTO B 3TOM CMBICJA€ pasmepa (MX OKDYXKHOCTB JHOJKHA OHITH
B 1,12 pasa Goubiie AMHHB BOJHBl MAaJAIOIIETO CBETa) NpO-
U3BOJAAT OUEHb 3aMeTHOe JelicTBHe, TaK YTO CPAaBHUTENIBHO
HeOOMBIIOEe KOJMYECTBO BELIECTBA, PACHBVIEHHOTO B YaCTHIBI
TAKUX Pa3MepOB, JIErKO OOBACHIET Psif HAaOJMIOJAaeMbIX SBAECHHH.
KpomMe TOro wacTHupl HMEHHO 3THX pa3MEpOB CHJIbHEE BCEro
OTTA/NKUBAIOTCSl 3BE3JaMH. _

Bux sTHX 00/7aKOB KOCMHYECKOH MBLIM B I[POCTPAHCTBE
OyZeT 3aBHCETh OT OQKpyxKamome#d cpenrl. Ecan oHn panexku ot
SPKUX 3B€3] M HaOMIOKAIOTCI Ha TeMHOM (oHe, TO OHU OyayT
[PEeACTABAATBCA B BHUIE TEMHBIX MacC, MOTYIIMX 3aKpbIBaTh
cBeT Gosiee NAaNEKUX MCTOYHUKOB. EcaM BOIM3M HHX OKaxXyTCs
SpKUe 3BE3Mbl, TO OHH MOTLYyT OTpPaxaTb K HaM 4YacTb CBeTa
9THX 3BE3J, KAK 3TO MMeeT Mecro, mo Habawoxenusam Cua ii-
depa (Slipher) nas tymanHocTn Bokpyr Ilaesn. Man, B coraa-
CHM C TEOPETHYECKUMH HCCrenoBauusMu Pé&ccena u Henas-
HUMU HabawoneHuaMu [€66aa Ha MoynT-Buicone, usnyueHue
3BE3J MOXET MOPOXKAATh BTOPHYHOE HBJIyYEHHE CBETA Ia30BBIMH
YaCTHIIAMH, CONPOBOXKAAMOIMYMHY Y4CTHIBI MBLIH.

[lpuPOLA TYMAHHOCTEM.

Manoxenue saMedaTeJbHBIX pedyabTaToB [ €66ma s eue
HAJEeIOCh AaTh B OyaymieMm, 3leCb € MBI YNOMSIHEM O HHX
BKpaTie. XapakTep CHeKTPa TYMaHEOCTH, Oyper Ju OH ChJoLI-
HBIM, C TEMHBIMH JHHUSMH, HIH OyJeT COCTOSATh M3 CBETJBIX
JVHWH, 3aBUCUT OT TeMIepaTyphl 6osee iPKMX 3BE3X, OUCBUIHO
HAXOMASAIUXCA BHYTPH TYMaHHOCTH. Pasmepel u SpKOCTb TyMaH-
HOCTeH TaKxe OKa3bBAIOTCA NPONOPLUOHANBHBIMU IPKOCTH 3THX
sge3n. OTciofa BHITEKAEeT, UTO 3TH 3BE3Mbl SBASIOTCS MCTOYHU-
KOM CBEUCHHS TYMAaHHOCTH, KOTODas MHOIZa, GHITH MOXET, €CTh
IPOCTO OTPaXKEHHBI CBET 3BE3J,, & HHOTJA TOT XKe CBET 3Be3J,
[IOIVIOLIEHHBIH M BHOBb MCIYCKaeMslfl rasoo0pasHBIMH COCTaB-
HbBIMH YaCTIMM TYMaHHOCTH.
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BBuay Bcex 3TUX pe3yabTaToB Pé&ccesa paerT COBePUIEHHO
HOBYIO KapTHHY Oosbuioit TymaHHocTd Opuona. (puc. 73). Mu
IABHO YyKe IPUBHIKIM AyMaTb, YTO 3TOT OJECTAIMHUHA O0O0BEKT
npencrasaser co6010 MacCy pacKaJIeHHOro rasa, HO HaM OCTa-
BaAaCb COBEpILIEHHO HEMOHSTHOH MpHYMHA ero cBedeHus. Péc-
ceJsl BUAUT B Heill OrPOMHOE CKOMJIEHHE, B KOTOPOM XJ/IOMNbS
i obnaka MBLIH, YHOCAIIHE C COOO0I0 MOJIEKyJbl Tas0B, Haxo-
ISITCSI B MOCTOSIHHOM JIBHXEHUM. B Tex Hu3 HuX, KOTOpHIE Npo-
XOIAT BOJH3HM YETHPEX sPKUX 3Be3n Tpamenuu '), cBeuyeHue
BO30YXAAeTCS SIPKUM U3JIyUYeHHEM 3THX 3Be3J M JaeT HaM Xapak-
TEPHBI CHEKTP TYMaHHOCTH, MOCTENEHHO OcC/1abeBaloLMi K cia-
ObIM KpafM TyMawHOCTH. [Ilpum Tako# rumoTese BUAUMBIE HA
puc. 73 TeMHBIE MacChl JO/KHBI OBITH 3aTMEBAIOLIMMH < CBET
06/MaKaMH TMbIM, JAOCTATOYHO [VIOTHBEIMH, YTOOBI INE€PEXBaTHTh
BECb CBET, WAYIIUH U3 NPOCTPAHCTBA MO TY CTOPOHY TYyMaHHOCTH.
Ecau aTOT B3MIsig BepeH, TO BuAMMas HaM TyMaHHOCTb OpHOHA
eCTh pesyJabTaT, IaBHHIM 00pa3oM, MOBEPXHOCTHOH (ayopec-
LIEHIIMM Ta3006pa3HBIX 9JE€MEHTOB B HeGOaAbIioNH 061acTH 6es-
MEPHO OTPOMHOTO 06/aKa KOCMHYECKOH MNblIH, YBJAEKAE€MOro TO
B OJHY, TO B APYryi0 CTODOHY HHKOTJa HE OCTaHAaBJHMBAIOIIU-
MHuca TeyeHuMaMH. OHM NPOU3BOJAAT MOCTOSHHBIE H3MEHEHUS
dopmbl, KoTOpHle Ha paccrosiuuu Hamero Connna (BoceMb
CBETOBHIX MHHYT) OYeHb CKOPO Craau Gl 3aMeTHhIMM HaMm. Ho
Ha HecpaBHEHHO GosblueMm paccTtosiHuM 600 CBETOBBHIX JET VA
OTKPBITHS HX MOTPEOYIOTCH CaMble TILATENbHBIE CPaBHUTE/bHbIE
M3MepeHus] CHUMKOB B GOJbIIOM MacuiTabe, CIeJaHHBIX C MPO-
MEXYTKaMHU BO MHOTO JIeT.

Kakas xapTuHa 3Be3IHOH BCEJNIEHHOM NpeCTaBAAETCH HalIEMY
BOOGpaxenuio! Mupuaas! 3Be3, U3 KOWX MHOTHE ropasfo 6oJablie
Hamwero CoJsHLIa, OPraHU30BaHBI B CHCTEMY TaKHX pasMepos,
4TO Ha €e NPOXOXIEHHE CBET JOMKEH YNOoTpeOUTbh HE MEeHee
TPeXcoT TeICSY JeT. Kaxnas 3pesga — MOry4Yuil LEHTD NPHUTsra-
TENbHBIX M OTTAJKUBATENbHBIX CHJ, NPUTArHBAIOMKA K cebe
C METEODHBIMH CKODOCTAMH BCE€ MacCChl, NPUOMMKAIOIUECH K Hel
C YMepeHHOH CKODOCTbIO; OHa BHIODACHIBAET K3 HHUX 3JIEKTPOHBI

) Komdurypauus uyersipex 3Be3g B (opme reoMerpuyeckolt tpameuus,
OJlHA M3 XapPaKTepPHbIX OcoOeHHOCTeH B oOmacTH Goapmofi Tymamsoctw Opuona.
ITpunm. nep.
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¥ JApyrue HHYTOXKHBIE YACTHIB, KOTOPHIE €€ OTTAaJNKHBAHUE TOHUT
B camble nasekue ob6nactu BceaenHoi. Kaxpaas uyacrTuua, JABUKY-
[masicsi ¢ MHJVIHOHAMM CBOMX CEecTep BIOJb U MONepeK M0 BCEMY
POCTPAHCTBY WM CTATMBaeMas B3AHMHBIM NPHUTAKEHHEM B MACCHI
BMECT€ CO CBOMMH CIYTHHKAaMH, COJelCcTByeT 0O6pa30BaHUIO
OrPOMHBIX KOCMHYECKHX OO/JAaKOB, TEMHBIX H 3aTMEBaOLIKX,
KOTZia OHM JaJeKH OT SPKUX 3Be3J, CBETSIUXCS CHEeKTpajbHbIMHU
KPAaCKaM{ CaMHX JIEPKMX Ta30B, KOTJa OHHM IIOJBEprarorca ne#-
CTBUIO HAMpPsiKEHHOTO BO30Y2KIEHHS CO CTODOHHI 3Be3A. M 310
TONBKO ITOJOBUHA KapTHHBI, OO KaXJas 4aCTHLA rasa MIM NBUIA
NOCTPOeHa M3 GEeCUHCIEHHBIX MOJIEKYJ, a IOCAeJHHE, B CBOIO
ouepenb, W3 aTOMOB, U3 KOTOPHIX KaXMAblH ABASETCA YAbTPAMH-
KPOCKONMYECKHM MHPOM, TAe HeCcyluecs B BHXPe, MOXOGHO
[JIAHETaM COJHEYHOH CHUCTEMBI, 3/ME€KTPOHBI JBHUKYTCA MO CBOMM
op6uTaM BOKPYT NCAOXKHUTENBHOTO A1Pa, HX LEHTPAJIBHOrO COJIHIA.
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MATHHUTHOCTDb COJIHEYHBIX TISTEH.

ConHeuHple NMATHA CTaNlHM H3BECTHBI C TPEThEr0 BEKa HAIIEro
JIETOCYUC/IEHHs, XOTS B 3amaJHOM MHDE Bepa B HEOMOPOUYEHHOE
natHamu CoJanIe Aepxanach IO M306peTeHUst Teneckomna. B mep-
BOM H3IAHMU BEJMKOH KHTAHCKOH SHIUK/IONENHH, ONyGAMKOBaH-
HOM B CTa ToMmax B 1322 roay, umeroTcss HaG/MOJEHHS COpOKa
NATH NATeH, cnenandbie mexay 301 u 1205 rr. Hame# apel. XoTs
MBI Mano uem 0O0a3anbl Kurtalo B 06sacTH Hay4yHOro HCCAENC-
BaHHSl, BCE X€ HET OCHOBAaHHH COMHEBATHCA B MOJMJIMHHOCTH
3THX HAaOMOAeHU, TAK KaK U Tenepb HauGO/Jee KPymHElEe NATHA
JIETKO MOXHO BHUJIETh HEBOOPYKEHHBIM [JIa30M, KOrjga O6JecK
Connna cmsaryaercss AeIMOM MM TymaHoMm. CTPaHHO, OHAKO,
yTo B EBpome ux CyumecTBOBaHHS HE 3aMETHJIH.

CrpanHo M TO COBmajeHHEe, XOTS, KOHEYHO, ITO MPOCTast
CIy4alHOCTh, YTO SIBJEHUE MAarHeTH3Ma, HEH3MEHHOrO, KaK Mbl
TENepb 3HaeM, aTTPUOYTa COMHEYHBIX MNATEH, IO CBUIAETENBCTBY
MHOTHX aBTODHUTETOB, OBIIO OTKPHITO Takxke B Kurae. Bo Bropom
CTOJIETHH IO HalIeH 3Bl OJMH KUTAHCKUI aBTOD ITKCaJM O ,,MATHHUT-
HBEIX Tenerax“, KOTOphle, KaK OH yTBepxzuas, 33 900 cAuIIKOM JeT
OO TOro OB JaHBl KHTAaHCKUM HMMIEPATOPOM MNOCJAaHHHKAM
Tonkuna u KoxXHHXHHBI /sl TOTO, YTOOGH BE3TH MX HAa 0GPaTHOM
NyTEMECTBUM YEpPe3 NyCTHIHIO. B HUX HaXONW/ICS eCTeCTBEHHBIH
pyAHBIH KaMeHb Ha NONJaBKe B BOJE, YKa3bIBaBIUMH BCerga Ha
or. [lo sTomy pacckasy MarHuTHBEIE KOMOac, ynoTpeGJsBIIHHCS
B KHTae Takxe nnf OpHEHTaUMd XpamoB, BIOCIAENCTBHH OblI’
NPUHAT KUTAHCKHMH MOPEXOJaMM, OT KOTODPBIX €ro ymotpebie-
Hue pacnpocTpaHuiaoch xo Mumguu, a ortynma u no Cpexusem-
HOMY MOpIO. .

Yro 6Bl HM rOBOPUIH 3TH (DAKTHI, IPEBHUE KHUTAHLBl HE Je-
JIaJId Hay4HBIX uccaenoBanuii ConHua Uiy MariutoB. Haiue sHaHue

Tay6uus Hebec. 8
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NPUPOALI COJHEYHBIX MATEH, MOXHO YTBEPKIATb, HAUYUHAETCH
c Habaonenuit Fanunes u ero cospemenHukoB B 1610 roxny,
TOTJA KaK ONTHYECKOE OTKPBITHE, NABIIEE BO3MOXHOCTb yCTa-
HOBUTb HUX MAarHHTHOCTB, OBIIO cHeJaHO He paHbiie 1896 r.

"KAK HABNIOIZATCSH COMTHEYHBE DIATHA,

Cavblii MaleHbXHH TENECKON MU NaXe 0OBIKHOBEHHBIH MoJe-
BOH MJM TeaTpanbHbIA OGHHOKJb MO3BOAST YHUTATENI0 VBUAETH
COJIHEYHBIE IfiITHA BO BPEMS BLICOKOH akTuBHOCTH CoiHOa. Y mo6-
Hee BCEro N8 HX Habmojgenast OygeT HalmpPaBUTb HHCTPYMEHT
#a ConHIE W nepenBUraTh OKyasip, MOKa Ha MOBEPXHOCTH IVIaf-

Puc. 75. He6oanpmolh Teneckon KoTOPHM Noab3oBadcs e i-

He p.-DToT pICYHOK, B3aTol M3 Rosa Ursina Lllefinepa, nanevaransoft 8 1630 r.,

10¥a3bIBAET, KaK MOXH) HaOMONATh COMHEYHBIE MATHA, NPOEKTHPYSI U300PIIKEHUS
Condna Ha TIAAKYO GENylo M)BEPXHOCTD.

Koro 6en0ro xaprosHa, Ha paccrosHud 60—80 cx or okyaspa,
He IIOJAY4YMUTCH OTYETJABO2 M300pAXEHHUE COJHEYHOTO JHCKa
B HECKOJBKO CAHTHMETPOB IONEPEIHUKOM. PuC. 75 nmOKa3HIBaEeT,
KaK 3To jenan cospemeHHuk [anuues Ileine p. ConHeynsie
naTHa 6e3 TpyZa MOXHO OT/JIMYATH OT NSTHBHILIEK HA OKYJSIDE,
TaK KaK OHM ABHXYTCH BMecTe C u3obpaxenuem Connua. B na-
crosimee Bpems (1922) Mel Kak pa3 BBIXOAUM H3 MOEPHOAA COJ-
HEYHOTO MOKOS, Korga naTeH Ha COMHIE He OBIBACT BHIHO
HEeNbIMH HeAeNIMH NON-psix. Ho HOBBIM LUK COTHEUHON HesTe/b-
HOCTH YK€ HayaJIcsi, U IsSTHa HaYAHAIOT NOSBJATHCS B HEOO/b-
IIOM KOMMYECTBE. Bps .JH HYXHO NpPeAyNpexAaTb duTaTens,
YTO €CTH €My 3aXOYeTcsi B3IVIAHYTb B CROH TEJN€CKON HJIH OH-



drea

vi] MATHUTHOCTb COJIHEYHBIX IATEH 115

HOKJAb npsMo Ha CoJaHue, OH JO/KEH 3alUTUTL CBOM IJasa
KaK MOXHO 0o0Jee TLyCTO 3aKOMNYEHHBIM. CTEKJOM, TaK KaK HHaye
OC/IENUTENbHO APKOE H300paXKE€HHE MOXET CEPhEe3HO MOBPEIHUTH
€ro 3peHue. ;

OmHakO COBPEMEHHBIH aCTPOHOM JeIdaeT GOJNbIIMHCTBO 3THX
HabMoJeHHi Ha (QoTorpaduueckux CHUMKax. JTOH Ke MPHUBH-
Jerveii MOXET BOCIOJIB30BATHCS M umTaTenb. Puc. 78 paer
usobpaxenue Conrua, crenanHoe Ha Moyur-Buancone 30 uioas
1906 ropa, xorjga OblaM BHAHBI ABa HaTHA. Ha ciexyiomuil nenb
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Puc. 76. lepuopuueckue uaMepeHnus obumed noBepxHOCTH H

cpenHedl MUPOTH COJNHEUHB X nsatTeH CmidWHAg JUHHA JAaeT 006-

IYI0 [03ePXHOCTh MATEH, moaydyeHuyio MayunepoM no I'puasuicrum dortorpa-

GbuaM. TIyHKTUpHAS JUHAS, NAIOMIAs CP2AHIO0 IPPOTY NATEH B pa3iuvyHbIE TOABI,

NOXA3blBAET, KaK KAXABIH HOBBIA IUKJI COJNHEUHOH MNeAreNbHOSTH HAYAHAETCS
B BBICOKMX UIAPITAX BO BPEMs] MUHAMYMa.

BUJ, DTHX NSITEH U3MEHMJCH, U OHH CMECTUAUCh mo mucky. Ilpu-
YUHOH 3TOT0 CMeMeHUs fBAA2TCcH BpameHde CoaHIa BOKPYT €ro
OoCH, B KOTODOM JIETKO yOemnuThCsi, HaOJroIasi nsiTHa JEHb 3a
nuHeM. MHOrza OHuM 006pasyioTCs Ha BHAMMOM CTOPOHE JHUCKa,
a HWHOTJA MBl 3aMeuaeM HX BIEPBbIE, KOTJad OHH, OKPYXKEHHbIE
SIpKUMH 00JaCTIMM, TaK HasblBaeMbIMM (DaKenaMu, BBICTYyMalOT
u3-32 BocTouHOro kpas Co/aHma 6sarofapsi €ro BPaILEHHIO.

B 'HacTosimieil ryiaBe€ Mbl HE MOXEM OCTAaHAB/AMBATHCA HOJbIIE
Ha CTPAaHHOM 3aKOHE COJHEYHOrO BpaLIEHHUsA,— 3J€Cb MOXHO

8*
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TOJNBKO CKasdaThb, yTo Co/HIE BpaumaeTcs He Tak, KaK BpalaeTcs
TBEPAOE TeJI0, BCe YaCTH KOTOPOr0 IBHXYTCS BMecTe. [IaTho
BO/IM3M 5KBATOpPAa COBEPIIAET CBOE BpallleHHE (€CAM OHO NPOCy-
IIECTBYET CTOJIBKO BPEeMEHH) NPUOIM3UTENBHO B 25 CyTOK, TOrna
KaK MATHO Ha mupoTe 45° tpedyeT AJs BO3BpAIUEHHsS HA LEH-
TPaAbHBIA MEpUAMAH JBYMs C IOJOBHMHOH CyTKaMu OoJblie-
bamxe K momiocaM nepHox BpALeHHs emle IJHHHEee.

Mbl yXe ynoMHHaJIH O TOM, YTO YHCAO NATEH Ha JHUCKE
Connna He Bcerma oauHakoBo. B 1913, xak u B 1923 rony,
nareH OblIO BHIHO OuYeHb Mano. [IpOMEXYTCK MeXIy STHMU
BpeMEHAMH MHUHMMAJbHON COJHEYHOH HAeATENbHOCTH B CPEJHEM
coCTaBAsieT 0k0J0 11,1 aer. Ecay MBI NOCTPOHM KPHUBYIO, JAIOILYIO
BeMuuHy oOwefi muomany nareH Ha CosHIe, TO Mbl HaljeMm Ha
Hel peskue KoJaeGaHHs, MOoxasaHHble HA puc. 76. 1917 rox Geln
rozomM OOJBLIOH AKTHBHOCTH, M KaX/Jbld JEeHb MOXHO OBIIO
Ha0/MI0JaTh HECKONBbKO nsted. B 1903 toay unHOrxa MpOXOIUIH
HeJasle Helead 6e3 eJUHOro MsATHA.

OTH IHKJIBl [ITHOOOGDA30BATENBHON HEATENbHOCTH HMEIOT
eme OoxHy 0Co6eHHOCTb. [Tocme MuHUMyMa NepBble NATHA HOBOTO
LUKJIA NMOSIBIAIOTCS B BBHICOKHMX LIMPOTAX, HHOTAA Jaxe Ha 45°.
[To mepe pasBUTHSI UMK/IA M YMEHBIUEHHUs YUCAA NMATEH HX CPeJ-
Hssl IUMPOTA MOCTENEHHO YMEHbIIAeTCs, TaK 4YTO TE€ HEMHOTHe
N5iTHAa, KOTOPHIE MOSIBASIOTCA OKOJO MHHHMyMa, HE 3aXOIT
nanbue 15° or skBatopa. TakuMm 06pasoM MOSABJAEHHE MSATEH
B muporax Mexay 30° u 40°, umeromee MECTO €Ile 10 TOro,
KaK HCYE3HyT NATHA HHU3KUX IUNHPOT CTAPOrO LHUKJA, BCErza
ABNSAETCS MPU3HAKOM Hayaja HOBOro LukJaa. [locrenenHoe CoO-
KpallleHHe 3THX [10fiCOB COJHEYHBIX IIATEH B CBfI3M C XOJOM HX
IMKJa yKa3aHO TaKke Ha puc. 76. :

CTPOEHHUE COJNHEUYHBIX MNATEH.

Ecau Ham Teneckonm JOCTATOYHO BEJNHK, Mbl MOXEM YBEJH-
unth u306paxkeHne COJHIIA HACTOJBKO, YTOOBI MOXHO OBIIO
yBUAETb CTPOEHHME COJNHEYHHIX nATeH. Puc. 77 BOCHPOUBBOIUT
pucyHox JlaHrues, HAlONMH TOHKHE NETaJH, BAXUMBIE B 60/b-
wIOff TEJECKON NpU CaMBIX Jy4HIHX aTMOC(HEpHHIX YCIOBHSAX.
[TpencraBnenne 06 OrpOMHOCTM MacinTaba MATEH MOXHO MOJY-
YUTh M0 H300pakeHHI0 3eMaU B JeBOM BepxHeMm yray. Mm mo-
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2&eM BMJETb OTCIOAA, YTO KOTZa MBl TOBOPHM O COJIHEYHBIX Oy-
paX, Mbl FTOBODHM O $IBIEHMSIX, HECDABHEHHO 060Jiee KPYMHBIX H
CHJIbHBIX, YeM YTO Obl TO HH OBIIO B HaleHd COOCTBEHHOH aTMO-
chepe.

3emHBIE OypH — OYyIyT JM 3TO LUKJIOHBI IIHPOKHX pas3MeEpPOB
C YMEPEHHBLIMH CKOPOCTSIMM BETPa WM K€ rOpasfo MEHbIIHEe, HO
ropasfo 6oJee paspylIdTe/lbHbIE yparaHbl ¥ TOPHAL0,— B 001IEM
NpeICTABASIOT CO00I0 BpaUIAOLIMeCs BUXPH, B KOTODHIX BO3IyX
JIBUXKETCS MO choupand K HeHtpy. [las HaGamomaTens, KOTOPHIH
cMoTpen Obl Ha HHX CBepXy, BO3IAYIIHBIE TEUEHHS HEU3MEHHO
NpPEeNCTaBASIOTCS BPAINAIOUIMMUCST HABCTPEUYy YaCOBOH CTpeske

Puc.77.JlanraeeB puCyHOK CONHEUHOro natTHa 5 Mapra 1873 r.
Maciutab yka3aH u300paxkeHHEM 3eMJH B JeBOM BEPXHEM YTiy.

B CEBEPHOM [OJylWIaDWM M B HANPABJIEHHH YacCOBOH CTPEIKH
B 10xHOM. CoJHIE BO MHOTMX OTHOIUEHHSIX KOPEHHBIM 06pasom
oTIMYaeTcss OT 3eMIM — MEeXJIy - POYMM, CBOell ras3o06pasHOi
NPUPOJO# M YPEe3BBIYaHHO BLICOKOH TeMOepaTypod, Npu YeM Ha
HEM HET TeX pa3/IUYuél MeXJAy 3KBaTOPOM H IOJI0CaMH, KaKue
Mbl HabmogaeM Ha 3emie. Ho 3akoHb 3eMHBIX 6ypb BO30YXIaiOT
Halle JA6GONLITCTBO B OTHOIIEHHH K MPHUPOJAE COJMHEYHHIX Oypb
¥ MOOYKAAIOT HAC HCKaTh KAKOrO-HHOYIb ONPEJENEHHOr0 3aKOHa
u Ha Counne.

HOxon Fepmenb OblI, MOXET OBITh, NEPBEIM aCTPOHOMOM,
KOTOPOMY IMpHINIA B TOJOBY MBICAb, YTO COJIHEYHBIE MATHA
MOTYT GBITh OGWMPHBIMU BPALIAMOIIUMHKCT BUXPAMH, NMOJLOOHBIMU
3eMHBIM LMKTOHAM KJIM TOPHAZO. DTO MHEHHE Mo3JaHee ObLIOo
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nojuepxano (Qpanuysckum acrpomomom Paem, HO Habao-
JICHUS, NOBHUAMMOMY, TNpPOTUBOPEYHIH €My. 3HAUMTENbHOE
GOJBIIMHCTBO COJIHEUHBIX MSITEH He OOHAapyXHBalO NPHU3HAKOB
'BUXPEBOH CTPYKTYpHI, a KOrga NIPUCYTCTBHE HCKPHUBJIEHHLIX BO-
JIOKOH MOJYTeHH MHOrJZa HaMeKaJ0 Ha 39TO, TO NMPOTHBOMOJNOX-
Hble HCKPHUB/JEHHS B TOM K€ MATHE, KasajaoCh, HUCK/IIOYA/IH BO3-
MOXHOCTb TOrO, YTOOBI Ha JHE 3TOTO BO3MYINEHHS OB OXUH
60/bIOH BUXpPb. B pesyibTaTe CaMble ONBITHBIE HA6GMI0HATEH
HE HaXONHWJAH Pa3yMHBIX OCHOBaHHMH JJf BUXDPEBOH TEOPHUH.

COEKTPOTEJNHOTPA &.

B 1892 r. B KenByxckoit o6cepatopun, B YHukaro, Obla
BHIPA6OTaH M INYILEH B JeN0 HOBBIH npubop. D10 OB CHEK-
Tporennorpad, K ONHUCAHUIO PA3IUUHBEIX (OPM KOTOPOrO MBI
Korna-uubynb BepHemcs !). 3mech JAOCTATOYHO CKas3aTh, 4YTO
3amauelt cnexrporeauorpada fABASETCS INONYyYEeHHE MOHOXpOMa-
THUeCKUX usobpaxennii CosHIa B CBeTe KaKOH-HUOYAb OJHOH
ra3006pasHOA COCTABHON YaCTH CoJHeYHOH armocdepr. Tak,
¢dororpaduueckuli CHUMOK, CAEIAHHBIH B OJHOW U3 JBYX HHTEH-
CHBHBIX JUHUH Kaablus F/ 4 K Ha (DUONETOBOM KOHIE COJHEY-
HOTO CMEeKTpa, DaeT HaM H300pakeHHe OrPOMHBIX CBETSILIHXCS
06J1aKOB  KaJbIHEBBIX [apOB, BOCIPOM3BEJEHHOE Ha pHuC. 79.
OHM COBEpIIEHHO HEBUAMUMBI TI/a3y, KaK 3TO MOMXKHO BHUIETH,
' cpaBHHBasl 3TO H300paxKeHHe C H300paxKeHHEM PHC. 78, KOTOPbIH
BOCNPOHU3BOAUT (ororpaduio, CHATYI0O OOBIYHBIM IyTeM — 6e3
crekrporennorpada moutd B TO ke BpeMs. [IpunoxeHue 3TOro
HOBOT'O METOMA, KOTOPHIH [eNdaeT BO3MOXHBEIM HM3y4Y€HHE COJHEY-
HOH aTMOCGepH HaX COMHEYHBIMH MATHAMU U BOKPYT HUX, JOMKHO
OTKDPBITb, MOXHO JAyMaTbh, CYyIIECTBOBAaHKHE ONPENENEHHBIX Te-
YeHHH WM BETPOB, KOTOPbIE MOTYT NOMOYbL pa3peluTh Hally
3amauy. Ho xors cnexrporenuorpad OB CHCTEMATHYECKH NPH-
MEHEH U B HEKOTOPHIX OTHOLIEHHUSX YCOBEDIIEHCTBOBAH, TAK UTO
UM MOXHO (POTOrpadupoBaTh TOPHU3OHTANbHBEIE C/IOHM Kajbliue-
BHIX 00JIaKOB HAa PA3/JIMYHBIX YPOBHSIX, NPOILIJIO HECKONBbKO JIET,

1) Wpes cmexrporenporpada Obuia ykasaHa Brepsole emie B 70-X romax
IIPOLUIOr0 BeKa (PPaHIy3CKUM AactpoHoMoM 2K aHceHOM, peald3oBaHa e
oHa 6bla OJHOBPEMEHHO aBTopoM sToit kHura B KemByse a dpannysom [ e-
samuxpowm B Midone (6mus [Tapuwa). [Tpur. peo.
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Npexne 4eM MOXKHO OBLIO MOJYYHTH HOBBIE CBEIEHHSI O MPHUPOJIE
COJTHEUHBIX MSTE€H. 3aTeM, JIsI TOTO, YTOOBI OTKPHITH BOXOPOJI-
Hble 00JaKa Ha pasAUYHBIX YDPOBHAX, OB HCIOJB30BaH BOJO-
DOLHBIH CBET, a M[ONb30BAHHE WM IPEJACTABHIO GOJbLIKE TeX-
HHYECKME TPYAHOCTH. DHIIM OTKPHITH HOBbIE 3aMeYaTeNbHBEIE
SIBICHHS, HO KJIIOY K 3arajke OblI HalIeH TOJBbKO TOrja, KOrzaa
Ha MoyHT-Buncone Obla HCOBITAaHA MHTEHCHUBHAsE BOLOPOMAHAS

Puc. 78. Henocpencteennasa dororpadus Coanuma 30 miouas
1906 r. ([Tamep). Ona 6puia coenaHa Kak pas Mepef CHAMKOM KaJlbUHEBBIX
00sakoB (puc. 79) U pgaer Jexaimige Mojy HUMH COJNHEYHBIE MSTHA.

JMHHS Ha KDPAaCHOM KOHIE COJIHEUHOTO CHEKTPa, U3BECTHASl MO
uMeHeM FH,; ato 6wio B 1908 roxy, Korga IOSIBUIKMCH Ila-
CTHHKH, AOCTATOUHO YyBCTBUTENbHBIE K KDacCHOMY. IBETy. IDTO
Cpasdy BCKDBLIO pas/juuKe B YCAOBHUSIX, NpeoOiafalolmluX Ha Bbl-
COTE HECKOJIbKUX THICAY KHJIOMETPOB HaJ T€M YPOBHEM, KOTOPHIH
Mbl BHIMM IIPM BU3YalbHBIX HAOMIOAEHHSX CONHEYHBIX MATEH.
Puc. 81 rosopuT Ham HeYTO oueHb omnpexenesHoe. OH 6e3
BCAKOTO COMHEHHSI YKa3blBaeT HaJMyhe JBYX G0JbLIMX BHXPEH,
BPAILAIOUIUXCI B INPOTUBONONOKHEIE CTODOHBEI, KOTOpBHIE Ha-
XOAATCS C PA3AUYHBIX CTOPOH COJIHEYHOTO 3KBATOPA, C IEHTPAMHU
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Haj JAByMs GOJIbIIMMH COJNHEYHBIMM NATHAMHU. [I/1s ryiasa aTu nsiTHa
HE NPEJCTAB/ISAM HHYEro OCOOEHHOrO H FOBOPHJIH O BHXPEBOH
CTPYKType He Gosbule, YeM Jpyrue MsTHa, KOTOpHeE Hab./oza-
auch mo-Hux. Ho xapakrepHble GOpPMBEI BOZOPOIHBIX H306paxke-
HUH, MOBTOPSIBIIKECS, C U3MEHEHHSMU B MeJOdYax, AEHb 3a JHEM,
ObIIM TaKAM YKa3aHHEM, KOTODHIM He/Jb3sl OBIIO NpeHe6perars.

Puc. 79, Cpersamunecs o6naKka KanbuHeBbX NapoB B CONHEU-
Holi armocdepe (Ilamep). [lo dororpaduu 15-# cnexrporenrorpapom
o6cepBitopun Ha Moynr-Buicone 30 mioas 1906 r.

Taxum oGpasom, He OCTaHABIMBasCb HAX TEM, YTOOH JIOMAThb
ce6e roJOBYy Haj TPYAHBIMH BONPOCAMH BTODOCTENEHHON BajK-
HOCTH, KaK, HampuMep, TOYHOE COOTHOLIEHHE CTPYKTyphl BOJIO-
poza Ha BBICOKOM YDOBHE K NATHY IOJX HHM, BUXpeBas TEOpHs
NATeH BHOBb BOCKDeC/1a, X Hayanacb HOBas atraka B TOM Hampa-
BJIEHHH, Ha KOTOPOE YKa3bIBaJX HOBBIE OTKDHiTHS B (PU3MKE.

DNEKTPOHBH.

®apansi npumes K mepBoMy INpenCTaBAEHHIO 06 ompene-
JIEHHBIX aTOMHBIX 3apSfax 3JIEKTPHUYECTBa MNPH CBOMX 3JeKTPO-
XMMHUYECKHX ucCaefoBaHusAX. OHO BO3HHKJIO M3 TOro (akra, uTo
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npu NMPOXOXACHUH TOKA Yepes XKHAKOCTb HEKOTOPOE KOJMYECTBO
SMEKTPUYECTBA IIEPEHOCHUTCS OT OJHOrO IMOJIOCA K JPyromy,
MpU YeM STOT MEPEHOC COMPOBOXAAETCS TaKKe MNEePeHOCOM OInpe-
JeNeHHOTO KOJHMYeCTBA BEIIeCTBA. DTU 3JEMEHTAapHBIE 3apsijibl,

Puc. 80. Muxaunn Papapnsit (1857 r.), noka3bpiBalOWHUUA TaAEN0E
CTEKI10, IPU MOMOILH KOTOPOTLO OH OTKpPHLIA feHCcTBHUE Mar-
HeTH3Ma HAa CBET.

KoTOphle MakcBeas npeAcTaBasa cebe ,MOJICKY/IAMH SMEKTPHU-
yectBa“, a Jixouncton CrTomei# Ha3Bax ,31EeKTPOHAMHUY,
KOIZId OHM SBJSIOTCS B BHJE OKOHYATEJbHBIX MHHHMAJBHBIX
eIMHUI], B HACTOsIIIee BPeMs MPU3HAHBl OOLIMMH BCEMY BEILECTBY.

Sr0 HauaJo BBISICHATBCA B 1872 roxay, korma Buapawm
Kpykc o6bsaBUI 06 OTKPHITHH ,4ETBEPTOrO COCTOSIHHMSA Belle-
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crBa“. Korma aBTOp 3TO# KHMrM yuTan B JIOHZOHCKOM KODOJEB-
ckom uHcturyre B 1909 rony nexmuio o ,COMHEUHBIX BHUXPSX H
marHuTHeIX noasx‘, Kpykc noxasan eme pas Ty camyio TpyOKy,
B KOTOpDO# OH BIEpBble JNEMOHCTPUPOBaJ 3TO ,YETBEPTOE CO-
CTOSIHHE BeIecTBa“ B TOH e CcaMOH 3aJe 3a MHOrO JeT IO
toro. Cnenyss mo cronaMm Papangss U APYyTrHX, OH BBHIKAYMBAJ
ra3 u3 TPyOKH AO TE€X NOpP, NOKa B HEH OCTanachb TOJAbKO OJIHA
MWIIMOHHASl [epBOHAYaJbHOrO - KOMHYeCcTBa rasa. lepes aror
ras OH NPOMYCKaJ 3JEKTPHUECKHUU Dpas3psi, MUMEBIIMH BHUJI NyuyKa
CBETAINUXCA Jyuell, KOTOphle, KaK OH JMHOKas3amd, COCTOAT u3
HUYTOXHEHIINX YaCTHI, HCOYCKAEMBIX KaTOLOM (UJIH OTPHIATENb-
HBIM nonocoM). FIX MOXKHO OTKJIOHHTB OT HX NPSIMOrO NyTH NpPH
MOMOIIM MarHuTa, a TaKXxe 3JeKTpuueckoro mnosas. Takum ob6pa-
30M OOHapYKMJIOCh, YTO OHH HECYT 3JEKTPHUECKHH 3apsl, KOTO-
pBIf, KaK BrHocJAencTBUU Hokasan Jx. Il x. Tomcon, asasercs
3apaaOM ,KOPMYCKY/ABl“, MIM 3JEKTPOHA, C Maccol, mpuOIH3H-
TEJTBHO B JBE THICSYM pas MeHbIeH, yeM Macca BOLOPOJLHOIO
atoMa. Benuko/enHBIA ONBIT ,MacCAAHBIX Kamenek‘, NpH IOMOIIH
kotroporo Munnukan (R. A. Millican) u3mepua 3apsin 3THX
3/IEeMEHTAPHBIX E€IHMHHIl C HeCpaBHeHHOH _ TOYHOCTBIO 1), OBLI
OJHHM M3 IVIABHBIX OCHOBaHWUi, AaBIIKUX eMy HejasHo HoGenes-
CKYIO NpEeMHIO MO (DHU3UKE.

Onutsl TOMCOHA M JAPYTHX CKOPO ZOKA3a/H, YTO STH OTPH-
IaTe/NbHbIE EKTPOHBI, B CBA3H C PA3JUYHBEIM YUCAOM ITOJIOXKH-
TEJNBHO 3aPSKEHHBIX YaCTUI[ 60/blIeil MacChl, HE TOJbBKO COCTa-
BASIIOT 4TOMBl BCEX SJEMEHTOB, HO M MOLYT OCBOGOXAATLCS W3
HUX BLICOKOH Temmeparypod. OHHM HUMEIOTCsl, HanpuMep, BO BCS-
KOM [JIaME@HH H HCIYCKAIOTCS BEICOKO HATPETEIMH TBEDPIBLIMH
TeJaMu U mapaMu. Taxkum 06pa3oM OHH JO/MKHBI CyIeCTBOBATH
¥ Ha Takux Tenax, kak CoOJHIE, HAa MOBEPXHOCTH KOTOPOro
Temnepatypa npessiuiaer 60000 C. ,

HaM Xopomo M3BECTHO, YTO NPU NDPONYCKAHHH 3JEKTPHYe-
CKOrO TOKa MO IPOBOJAOYHOH CHHDPAJH, BO3HHUKAET MATHUTHOE
nose. Mel Npome/abIBaEM 3TOT ONBIT Ka)XIBIH pas, KaK HaXHMaeM
KHOMKY 3JEKTPHYECKOro 3BOHKAa. B Hacrosimiee BpeMs MBI CUH-

) B atom ombiTe HCXOMHBIM YC.IOBHeM Gblia MyJAbRepH3allUs Macia B Meib-
yafiiye KameabKM B MPOCTPAHCTBE MEXAY ABYMS TOPH3OHTAJBHBIMU ITACTHHKAMA
KOHIeHcaTopa. [Tpum. peo.
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TAeM JIEKTPUUYECKUH TOK NMPOCTO NOTOKOM 3/JEKTPOHOB, H B OJHOM
CBOEM 3HAMEHHUTOM oabiTe Poy./aH A MOIyyaJ MarHUTHOE IMoJe
Npu OBICTPOM BpPAIUEHUH SIEKTPUUYECKH 3aAPSIIKEHHOM NVIACTHHKH.
CrnenoBaTenbHO BHXPEBOE JIBHXKEHHE 3NEKTPUUYECKH 3aPSKEHHBIX
YaCTHULl, HECOMHEHHO MPOUCXOXsIIee B BUXPE COJHEYHOIO MATHA,
JOMKHO BO36YXAAaTh MarHuTHOe mnose. Ecau 6s1 B culy TO#
WX WHON NPHYMHBI HMENOCH HOCTATOYHOE NpeobaagaHue MoJo-
XKHUTENBHBIX HJIH OTPHUATENBHBIX 3apsAA0B (PaBHBEIE 3apABl
C NPOTHUBOMOJOXHEIM 3HAKOM TOJBKO HEHTpPaau30Banu Obl Jpyr
Jpyra, He NPOM3BOAS MaTHUTHOTrO 3(deKra), MarHUTHOE MOJe
B BUXpE COJHEYHOTO MATHA MOTJIO OBl NOCTUraTb 3HAYUTEIBHON
momuocTH. Ho Kak ke MOXHO ObwIO OBl OTKPEITH €r0 C pac-
CTOSIHUST 3eMau?

Jns onpemeneHus NPUPOLLI CONHEUHBIX MSITEH NMPHU HUCIBITA-
HMAX Ha MoyHT-Buscone HabmomaTenn M0/Ib30BaTUCh NPUEMOM
,yTaIblBaHHsa THIOTe3aMu“ (guessing by hypothesis), xak Bbipa-
sunca Papapnsit. Jeno CI0XKHIOCH YAAUYHO B TOM OTHOIIEHHH,
YTO, B TO BPEMsl KaK CleKTporesnorpad npuUMeHsJICS B obcep-
Batopusx KenByza, Iu/Iechxoﬁ n MoyuT-Bunconcko#n, mpyrou
JJIMHHBIA DSIZ ONMBITOB JaJ BO3MOXHOCTBH MOJydaTh (pororpaduu
CIEKTpPa COJHEYHBIX MNATeH B OoJbiioM Macmrtabe. Ha aTux
CHUMKax OBIIM 3aMeueHbl HEKOTOpble IBOWHBIE JHHHH, KOTODbIE
HaOMOLaNUCh BHU3yalbHO B CHEKTPAaX COJMHEYHBIX NATEH M KOTO-
pbl€ Ha3bIBAIUCH ,00PAIIEHHBIMU JHHUIMH“,— KaK MOXHO OBLIO
NpeanosaraTh, MOAyYaBIIHECS OT HAaJOXEHMs CJ0€B IIapoB pas-
JIMYHOH TeMmmepaTypel. DTH ,00palleHHbIE JHHHH® CONPOBOXKMA-
JIACh, OJHAKO, MHO.KECTBOM _PAaCIUMPEHHEIX JIMHHH, W 3TO COYe-
TaHHe 6/1arofiaps OTKPBHITHIO FOMIaHACKOro ¢usnka 3eemaHa.
HABEJIO HAa MHIC/Ab, YTO HaOJOAaeMble SBJICHHS Ha CaMOM JeJe
MOTYT BOSHUKATh GNArOJapsl BJAMSHHIO MATHUTHOTO IOJSI, KOTO-
poe Tpe6GoBanoCh BuXpeBOM runoresoi. [Ipexsae uyem meperTH
K ONHCaHHIO paboTel 3eeMaHa, Mbl HLOMXKHBI OMASHYTHCI Ha
6onee panuHue wuccaexosauuss Papanssd, KOTOPHIHA NEPBHI
OTKPBIJ BJAUSIHHE MAarHUTHOTO IO/ Ha CBET.

MATHETH3M H CBET.

Apxusel JIOHZOHCKOrO KOPOJIEBCKOTO HMHCTHTYTa, OCHOBaH-
Horo B 1799 romy amepuxanueM Pymdop oM, upe3BbUaiiHoO
6oratsl (GyHIAMEHTaNbHBIMH BKJaJaMH B Y€JOBEUECKHUH NPOrpecc.
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37ech DAUHHBIA U GAeCTAIIUA MOC/AELOBATENBHLIN pPsAl BOXIEH
Hayunoi Mmeican, kak Tomac IOur, Ilsasu u Papansi,
pasiBUrand TPaHUILl 3HAHMA H _3aK/JanbiBatd (YHAAMEHT CO-
BPEMEHHOH HAyKH M NPOMHIIJIEHHOCTH. B ncTOpHY, HUBUAN3ANUM
HeT 6oJiee HMHTEPECHBIX JOKYMEHTOB, YEM OpHIHHAJbI 3anuceil
BEJIMKMX HAYYHBIX OTKDHITHH, B NOPA3UTEIbHOM OOHIMU HaH-
NeHHble B 3amucHHX KHMXKKax Papapsga. Onma crpanuna sa
JIPYroi PacKpPHIBAIOT CYIIECTBEHHBIE 3aPO/bILIN TOrO WM JAPYroro
NJI0I0TBOPHOTO INPHUHIKIA, BPOJAE MNOJYYEHHs SAEKTPHUYECKOTO
TOKA OpH  JIBHXEHHH
MarHuTa OKOJIO TNpOBO-
JIOUHOM CNIMPaIy,—NPHUH~
UMAN AWHAMOMAIIKHBI U
r/1aBHAag OCHOBAa COBpe-
MEHHOH 3/IEKTPOTEXHUKH.
Takoe oTkprITHE HMeer
CTOMb OCHOBHOE M K-
pOKO€ - 3HaueHue, UTO
OHO JaeT GecuucIeHHOE
MHOXXECTBO OTBETBJIEHUH,
NDOHMKAIOUHX B PA3/IHy-

Puc. 81. [IpaBo- 1 _JA€eBOBpAallalomue-

C4 BOLODOLHBIE BHXDH IO PasHbE

CTOPOHB COJHEUYHOTO 3KBaTopa
(@aanepwman). Bomoposmas artMocdepa Han
COJHEYHBIMU TSTHAMH, CHSITAS CHOEKTPOreauo-
rpadgom Ha Moyur-Buiacone 7 oxrabpsa 1908 r.
JTH naTtEa odJagand NPOTHBOMNONOXHON Mar-

HUTHOH MOJSIPHOCTHIO.

Hble O00JIaCTH HAYKH H
BJMSIOIKX HAa CaMBbIE pas-
JIMYHBIE CTOPOHBI KU3HH.
B sr0ii raBe MBI MOXEM
NPOCAEIUTh JHIIb OLHO

U3 OTBETBJICHHHA BeIH-
koro dapajnseBa OTKPHITHS — AEHCTBUS MarHeTU3Ma Ha CBET.
- OHO BO3HHKJO B KOHIE OOIIKPHOrO PSIA. OMBITOB, OCHOBAH-
HBIX HAa MNPHUHIHUNE, KOTOPOTro dapapgsil pepxancs € TaKuM
YIOPCTBOM, YTO HHKaKuHe pa30uyapOBaHMs HE MOIVIA MOKOJIE6ATb
€ro Bepy B HEro. ‘

o, JHoaro gepxasics MHEHHS, JOXOAUBUIErO IOYTH JO
YyBEPEHHOCTH, BMECTe, KaXeTrcsd, CO MHOTMMH JDYrUMH JIIO-
6uTeNSIMH eCTeCTBO3HAHHUS, YTO pAa3JuuHble (QOpPMBl, B KOTOPHIX
06HAPYKUBAIOTCA CHJB NPUPOJBI, UMEIOT OIHO OOIuee Hayaso,
WM, MHBIMH CJOBAMH, YTO OHH TAK HEIOCPEJCTBEHHO CBSI3aHEI
M 3aBHCAT APYr OT APYra, 4To Kak Obl 06paTMMBl ONHA B ApY-
TYyI0 U B CBOEM JEHCTBHU TNPEACTABAAIOT 3KBUBAJICHTHI CHJIBI “.
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Cnenyst 3TOMYy NPHHUUIY, KOTOPHIH PYKOBOAHMJI HM M BO
MHOTHX IPYrUX HccaenoBanusx, ®apajgsii MmOCTPOHI MOTy4HiA
SJEKTPOMATHUT U TNONBITAZICS HaWTH JOKa3aTeNbCTBO BJIHSIHHS
ero moJs Ha MNy4YOK CBETOBBIX Jy4eH, NPOXONUBIIUX BOJIH3H
noatoca. [Tlyrem oTpakeHuss OT MOBEPXHOCTH CTEKJAA OH MOJSPHU-
30BaJ CBeT ApraHJ0BOH JIaMIlbl, T.-€. 3aCTaBUJ KoJebGaHus CBeTa
NPOUCXOAUTL B OXHOHN MIOCKOCTH. [Tocne MPOXOx¢IeHHS MarHHUT-
HOTO MOJSI CBET MCCJIENOBAJICS NPH MOMOIIM HHKOAEBOH MPHU3MBL,
KOTOpasi JgaBajia BO3MOXHOCTb ONpeAeNATh IVIOCKOCTb €ro
KoJIe6aHUH.

Omun HeyIZauHBIA ONBIT CJefOBask 3a ApyruM, 4 ®apansh
He MOr OGHAapYyXUTh NEHCTBHSI MATHUTA, B KAKOM Obl HalpaBJICHUH
MO OTHOIIEHHIO K MOJIOCAM WJH B KaKO# OBl Cpelne — BO3IyXe,
MHOTHX TrasaX, HMCIaHACKOM MinaTte M T. X.— HHM MPOMyCKaaCs
cser. Hakomnen, korma ycnex Kasajcs HEIOCTHXHMBIM, OBIIO
UCOBITAHO JEHCTBHE OYEHD TSKEJIOT0 CBUHIIOBOTO CTeK/a ((J/IMHT-
rnaca), koropoe ®apapnsi caesas 3a MHOrO JET A0 TOrO,
KOIJla OH 3aHUMAJICsl ONTHYECKHUMH ONBITAMH. PesynbTaThl MOXHO
nepenaTh €ro COOCTBEHHBIMH CJIOBaMHM, B3SITHIMH U3 €ro 3amuc-
HON KHUKKH:

,DBII [POM3BENEH OMNBLIT C KYCKOM TSDKEJOro CTeK/aa pas-
mepom 12 pmiofimoB Ha 1,8 miolima u Tonmuno#t B 0,5 nroiima,
NpeACTAaRJASBIIUM KPEMHEGODHBIM CBHHEN W OTIOJHPOBAHHBIM
c 06eux KOpOTKuX cropoH. OHO He Han0 HHYEro, Korga O L HHU
U TE X€ MATHUTHBIE NONIOCH HIH MPOTHBOIIOIOX-
HBE € MOJIOCH OBV C NPOTHBONOJNOXHBIX CTOPOH IO OTHO-
IIEHHIO K MyTH IOJSIPU30BAHHOIO JydYa; He OBLIO €ro U TOrZa,
KOTLa OJHM U Te JKE IOJICH HaXOAMU/IMCh MO OOHY H Ty XK€
CTODOHY NpH TNOCTOSHHOM WM mnepeMeHHom Toke. Ho xorma
HAa OJHOM M TOH e CTOPOHE HAXOAMJIHUCH MPOTHBOIOJIOXKHBIE
MATHUTHBIE TMOJIOCH, BJAMAHHE HAa NONAPHBOBAHHBU
Ay4Y NPOSBUHAOCH, W TaKUM 00pasoM ObLIO JOKA3aHO, YTO
MAarHUTHAas CWJIa WU CBET HMEIOT COOTHOIIEHHE MADYr K JIPyry.
dtor (dakT, MO0 BCeii BUAMMOCTH, OyJIeT YPE3BHYAHHO MJIOJO-
TBOPEH ¥ OyZeT HMeTb OOJbIIYIO HEHHOCTh B HCC/AEI0BaHHH
yCNIOBHH NPUPOIMHOA CHJIBL®.

[Monyuennoe TakuM 00pa3oM BMsSHHE ObIIO BpAlEHHE MJIO-
CKOCTH MONIPH3aUMM CBeTa Ha yrosn (u3MepsieMblii MOBOPOTOM
HHKOJI JO TeX MOp, MoKa OCAaGJAeHHBIl CBET HE mpuoGperaer
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CBOEl MepBOHAYaIbHOM SPKOCTH), YBEJHYHUBAIOIUMHCS MNPOIOP-
I[MOHAJIBHO JNNHHE KyCKa CTeKJa M CHUJl€ MarHHTHOTO HOJs.
Korma Toky B 006MOTKE MarHuTa JaBajJoCh IPOTHBONOJOXHOE
HalpaBAeHHe, MEHANOCh Ha 00paTHOE M HaAPABJEHHE BpaLICHHS
NOJIsIPU30BAHHOTO JAyya. BrnocaenctBuu Oblio Hafi€HO, YTO 3TOH
CHOCOOHOCTbIO BpallHUsA 006/4ajand MHOTHE BEIECTBa, KpoMe
TSKEJNOro CTEeKJa, a TaKkKe PA3JHYHbIE XXUIKOCTH, a TaKkKe (IMHT-
rJac ¥ KPOHIVIAC, C KOTOPBHIMH INpPU MNEPBEIX ONBITAX yCnex Ho-
CTATHYT He OBl

MU3nyYEHUE B MATHHTHOM MOJE.

DTOT nepBHH yCmex, UMEBUIMH MHOIO BaXHBIX MOCIEICTBHH,
6b11 noayuen 13 cenrsibps 1845 roma. 12 mapra 1862 roma mo-
CleJHHH OINBIT, 3aMUCAaHHBIH B JHeBHUKe Papajgss, NOKasbl-
BA€T, KaK SCHO INPOBHAEN OH JaAbHEHIIHE BO3MOXHOCTH. OH
10Ka3aJ, 4TO MarHUTHOE IOJe MOXET BpallaThb NJIOCKOCTb IOJs-
pU3alUH CBETa, NPOXOISAIIEr0 Yepe3 MNoJe OT HCTOYHMKA, KO-
TOPHIA HAXOJUTCS HajeKo BHe ero BaugHud. Ho morzo au takoe
nojie BIMATH HA IPHUPOLY CBETA, HCMYCKAEMOTrO CBETALIMMHUCS Ya-
CTHLIAMH, KOJEOJIOUHUMUCA B HEM — BONPOC COBEPUIEHHO HMHOH.

Benémeiii Too xe 06e30mKHO0YHOM NPOHHUATEABHOCTBIO, KO-
TOpas NOpa)kaeT HAC B KaXJOH CTaJuM ONBITHBIX HCCAEHOBAHUH
®apangas, OH BBeI COMM HATPUsd H JHTUS B IIAMS MEXIy
MONI0CAMHM MarHuTa M HaOJIONAJ JIMHHUM HX CHEKTPOB IIPH MO-
MOIIM MOJSIpH3alHOHHOrO Hpubopa. OH He 3aMETHI HHKAKOro
addexra, KaK HM BHIOU3MEHSACA OMbT. Ho HMHCTUHKT Beau-
Koro ¢usuka He omubancsa. B 1896 rony 3eeman B Jlefinene
NpyY MOMOIIM ropasno 6osee MOIHBIX NPUOGOPOB Halled, 4TO
HMHTEHCUBHOS MArHAUTHOE M0Je OKa3blBAeT CH/AbHOE BJAHMSAHME Ha
CMEeKTPaNbHbIC JHHMM CBETAILMXCS NapoB, HU3AyyaloOllUX BHYTPH
nosd. JleicrBue aToro moss, xoroporo ®apapnsi HE 3aMeTH]
TOJMILKO IOTOMY, YTO €ro NpPHOOPHl ObIM CIAMIIKOM CaAa0bl JAJs
9TOr0, COCTOAT B TOM, YTO OHO pasJenser JHHHUM (B HOpMa/b-
HOM -BHJ€ OJHMHOYHBIE) HA COCTABJASIOLINE — YHUCIOM OT TPEX A0
JABaflaTH OJHOM.

Benukosnennoe oTkphiTHe 3eeMaHa, KOTOpoe Tenepb Tak
MHOrO NmOMOraeT (PU3HKy B €ro HCTOJKOBAaHMM NPHPOABLI aTOMOB
M CTDOEHHS BellecTBa, MNOIYYHAO TOMYOK Osarojaps YTEHHIO
3ameTox ®apangss O ero mocaeJHEM HEYJAYHOM OILITE, KOTO-
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pele nNpuBOANT MaKCBeJJ B CBOEM COGPaHMM COYHHEHHI.
3eeMaHy MOBE310 B TOM OTHOIIEHHH, YTO OH MOT MPUMEHHTDH
PoynanmoB CchoexkrTpockol € BOTHYTOH ONTHYECKOH pELIETKOH
ropasno 6Gosee Mmoryuui, yem npubop Papanssa 3eeman
NIOMECTHUJ CPEIHION0 YaCTh IMIAMEHH OYH3€HOBCKOH FOPENKH MEX LY
IOJI0CAaMHM CBOEro pymMkopdoBa MarHura, Takxe ropasno 6osee
cunpHOro, ueM y ®apaxsq. Jlyyne BCero ONucath 3TOT ONBIT
ero CoOCTBEHHBIMU CI0BaMU:

»KyCOK ac6ecra, MPONUTAHHBIA OOBLIKHOBEHHOH COJMbIO, GBI
BBEIEH B IUIaMsl TaK, UTO CIKTpa/ibHble JUHUH IPEACTaBJISINCH
B BUJE TOHKHX PE3KO OYEpPYEHHBEIX IITPUXOB Ha TeMHOM (oHe.
Paccrosiane MexJay MNOJI0CaMU COCTaBASAO OKOJNO 7 MHJITHME-
tpoB. Korma mpomyckancsi TOK, 06e auHMM D OTYETIHMBO pac-
mwHpsiuch. Korma Tox npepbiBajcs, OHM BO3BPAllaNUCh K CBOEMY
TNEePBOHAYANIBHOMY COCTOsIHHMIO. [losiBIeHME M HCUE3HOBEHHE pac-
LIMPEHUs COoBMajgayd C 3aMbIKAaHHMEM W Da3MBbIKAHHMEM TOKa“.

Cornacuo teopuu JlopeHTIa, 31EKTPOHBI, KOJIeOAHUS KO-
TOPBIX MPOU3BOMAT JYHHH CHOEKTPA, NOMKHBI HCIHBITHIBATE J€H-
CTBAE CHJI, KOTOPHIE HE TOJbKO 3aCTaBASIOT JUHUHU PaCUIMPATHLCS,
HO JaXX€ pPacCIIenyITI0T UX Ha HECKOJBKO OTHAEIBHBEIX COCTaBJAN-
mux. Kpome TOro atu cocraBasioniue XOMKHBEI OBITH PasAHUHO
IOJSIPH30BaHbl, TAK YTO HX MOXHO I[OramaTh WM NIPONYCKAaTh
HUKOJIEBOH INPU3MOH, MOMENIEHHON Nepe] LIeablo CIEeKTPOCKona,
HHOTJA B COENHHEHHHM C MIACTHUHKOH CIIOAB HIH (PPEeHEeNTeBBHIM
pom6om 1). PykoBOACTBYsICh 3TOH Teopuedl, 3eeman Ob B CO-
CTOSTHUH pa3feNUTh CIHEKTPa/IbHbE JHMHHHM Ha HECKOJBKO COCTa-
BASIOIIHX ¥ MOT IMpPOK3BOJNbHO HOraliaTh MX INpPH [IOMOLIH
CBOEro MOJSIPHU3aNUOHHOIO NpUGOpa.

[TOBEPKA HA COJVIHEYUHBIX IATHAZX.

Bnarogaps 3TOMYy OTKPHITHIO M TOMy, 4TO HEIABHO Ha
Moyur-Buiacone Gb1 3akoHden 18-merpoBniii (60-¢yT.) GameH.
HBI TEJECKOI, CPeNCTBA A NPOBEPKHM BHXPEBOH THIIOTE3HI

1) dpeneaes PoMb MPEACTaBIASET COH0I0 KYCOK CTEKA, B MPOI0JALHOM Ce-
yeHUN HMelo:mi  Gopmy pomba. [Taocko mOMSIPU3OBAHHLITL Jj4, NPOXOAs Yepes
HETO NpH  ONpPEJCIEHHBIX YIMOBLIK COOTHOIICHMSX, PasOuBaeTcsi Ha JBa Jyya,
110 BBIXOJE H3 poma NAIOWMX Iy4, HOJSPH30BAHHLIE KPYroBbIM 006pasoM.

[Ipun. peo.
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3JIEKTPOMATHUTHBIX [OJE#l B COJNHEUHBIX MATHAX HMEJIHCh. DTOT
Teneckon jgaeT usob6paxenune Couanpa oxoao 17 cx nome-
pPEYHMKOM B JaGOpaTOPUH y OCHOBaHMS OallHH, MOX KOTOPHIM
B KOJOILE YCTAaHOB/IEH AUPOPAKIUOHHLIA CIHEKTPOCKON HAJH-
How B 9 merpoB. [IpuBoms H300paKeHHE COJHEYHOTO MSTHA
Ha y3KyIO IIeNb CMNEKTPOCKONA M YAEPKHBasg €ro B 3TOM MOJO-
JKEHMHM NPHU TOMOLIM YaCOBOTO MEXaHM3Ma IEn0CcTaTa Ha Bep-
mpHe GallHM, MOXHO OBIIO H3y4aTh, BH3YyanbHO WJIH (OTOrpa-
(duuecky, THICIUM JHUHHE B crnekTpe narHa. Kak 6b10 ynomsuyTo,
OBLIO yXKe U3BECTHO, YTO OOJNBLIMHCTBO 3TUX JIMHMH DPaCHIHPEHO,
a HEKOTOphle OKa3anuCh HBOHHEIMM M TpoiubiMH. Ho rakue
0COGEHHOCTH MOTYT BO3HHKATb DA3JHYHLIMH NYTSIMH, COBeEp-
IIEHHO HE3aBUCHMBIMH OT MarHuTHOro mnoJad. [Tostomy uyxHO
OBIIO NPOM3BECTH elle KaKy-HUOYAb paauKalbHYyI0 MOBEPKY,
KOTOpasi mocraBusia OBl pEIIEHHE BONPOCA BHE BCAKHMX CO-
MHEHHH. :

K cuacrbio, €IMHCTBEHHBIE B CBOEM pOJE OCOOEHHOCTH
sBAEHUA 3eeMaHa MOXHO OTOXJAECTBUTb C NOJHOH JOCTOBEP-
HOCTBIO NMPH IOCTATOYHOH CHJE MPOM3BOJAIIErO MX MarHUTHOIO
noasi. B maGopatopuu JIHHMM 2Keae3a, KOrZa Ha HCIyCKaroliue
UX CBETALIMECS Maphbl AeHCTBYET MAarHuT, PaCIICN/ISIOTCA Ha TPH
¥ GoJAbIIE COCTABISIOLINX, MOJASPU3OBAHHEIX pAasIUYHBIM 06pa-
30M, YTO 3aBHCUT OT yIvia MEXJAy HanpaBlIeHHEM K Hab/o-
JaTeNI0 M HampaBJieHHeM MarHutHoro noas. He BpaBasch
B C/IO0XKHBIE JETaJd SIBACHUN MNOASpPU3aLHH, MOXHO BOOOLIE CKa-
3aTh, YTO IPH TAKHX YC/NAOBHSAX, KAKWX Mbl B I[PaBe OXHHAATH,
KOrjJa MNaTHO Haxoxutcs mnocpenune Connna, CpeiHss Cocra-
BAAIOIAS TPOMHOH JHMHHUM B COEKTPE, €CJAM TONbKO OHa BO3-
HUKJA OT MATCHAMTHOTO MOJsl, MO/KHA OBITH NPSAMOJHHEHHO MOo-
JSIpPU30BAHHOM, a JBe JApPyrue COCTaBJAAIOLINE — SIIUNTHIECKH
NOMSIPU30BAHHBIMA B ' IPOTHBONOJIOXHEIX HampasieHusx. M mo
YHC/Ty COCTABJSIOIIMX, M 0 XapaKTepy MOJIPH3ALUOHHBIX siBJIe-
HUHA Kayaasi JHHUS )Kesne3a B NATHE JO/MKHA MMETh COOTBET-
cTBue ce6e B JgaGoparopuH. Ilomumo TOro BCE apyrue aije-
MEHTBHI, UMEIOIIUEeCS B MSITHE — HAaTPUH, KalAbLUH, XpOM, TUTaH,
Maprauel, HUKe/Nb, KOOaAbT W JAPYyrue — HO/DKHBI JaThb HE MEHb-
IMe J0KasaTeJbCTBa, YEM JKeNe30: KaxJasd JUHUS KaXJoro
37€MEHTa JOJKHA IABATh TOYHO TaKME XK€ fIBJIEHMS, KaKue OHa
06HApPyXKUBAET MDY aHAJOTUYHBIX YCJAOBUAX B JabopaTopuu.
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Ha 310 wucobiTaHMe He NPUIIIOCH TEPATb MHOTO BPEMEHH,
TaKk Kak [/ [ONOJHEHUS HHCTDYMEHTapHsl GalleHHOro Tese-
CKOMa M €ro crnexrporpada MMenHUCh B PACMOPSKEHUH BCe CIie-
[HaJbHBIE NPUOODPEHL, HYKHEIE IS U3YUEHUs] SIBACHHS 3eeMaHa,
BKJ/IIOYAsl HUKOJEBBHl MNPH3MEI, (peHeneB pomM6 u GoJAbLIOH Ma-
THUT AJs Jna6opaTopHbIX pa6or. B mepByio ouepenb Oblan
HCCNEJOBAHbl JIBE JIMHHM JK€Jle3a B KPACHOM YacTH CHexTpa
cosHeuHoro nstHa. O6e OHM OueHb pACIUMPEHH], a4 OfHA, IOBHU-
IUMOMY, TpOHHasg. HabGmomeHUss mepBOro AHSI HE JakH SICHBIX
peaynbTraToB. Ho Ha BTOpO#i meHb GBIIM MOJYYEHBl ONpPENE/EH-
HBle pe3yAbTaThl B CHEKTPE TpeThero mnopsaaka. Hapx mensio
OblIM NPUTAXEHBl HUKOJMEBA npusMma u (¢peneneB pom6. Korma
HUKOABb OBl MOBEDHYT HAa M3BECTHBIH yroJ, COCTaBJASIOLIAS
TPUIIETA, CMEIIEHHAs K KDACHOMY KOHITY, MCUE€3/a, 4 CMEIIEeHHAs
K (uoneroBomy — ocranack. Ilpn moBopore Hukoass na 90° ¢uo-
JIeTOBasi COCTABJSIOIAs] MCUe3/a, a KpacHasi BHOBb INOSIBHJIACK.
Jlpyrie JNMHMH JaJd¥ aHAaJOTHMYHBEIE DPe3y/bTATHl, H BCE pACLIH-
PEHHblE JIUHHUM JaAd HMEHHO Te SIBJICHHUS, Kakue HaOA0IanuCh
B OCHOBHOM oOneiTeé 3eeMaHa. [Ipu nabmomenun B nabGopa-
TOPUM C OOMBIIMM MATHHTOM Ka}Ias JHHHS OGHapyxuBana
Takue ke saBneHud, kak u auHuu Couanna. [locre HECKOABKHX
PEIINTENbHBIX NOBEPOK CTaJO0 HECOMHEHHHIM, YTO BO BCEX HCCJe-
JOBAHHBIX COJIHEYHBIX MATHAX CYIIECTBOBAJIO MAarHUTHOE IOJE.

[IPOTHBOMNONOXHLE HANPABJAEHHUSA BHUXPEH.

OrpanuyeHHOCTb MeCTa He IO03BOJSET JAaThb B 3TOH raaBe
ONMCAHHE HAIIEro UCCAENOBAHUS O NPUPOIE BUXPEH B COMHEUHBIX
nsaTHaX. Mbl JO/MKHBI OCTAHOBHUTBCS HA OXHOM TOJBKO NPHJIO-
XEHHH MarHUTHOTO METO0HA, KOTOpOe a0 YaCTHYHLIM OTBET Ha
Hall BONPOC O BO3MOXKHOCTH dHAJOTMH B 3aKOHaX 3eMHBIX U
COJHEYHHIX Oypb.

Ha puc. 81 Bumubl 1Ba BHXpPS, BpaIaIOIIHecs B NPOTHBO-
NOMOXHEIX HaNpaBJAeHUSX M PAaCHOJIOXKEHHBEE M0 pasHbe CTO-
POHLI OT COJHEYHOTO 3KBATOPA, KOTOpPHIE YAMBUTEJBHO Halo-
MHMHAIOT TO, YTO MBI BUAUM Ha 3eMie. YI0OGHOe pacClOJOXeHUe
3THX M$SITEH, NOBUAMMOMY, IaBasl0 CPEACTBO JJs KOPEHHOH mO-
BEPKH THUIOTE3bl 06 31EKTPOMArHUTHOM BHXpE, KOTOpas ceiyac
K€ H OblJa Npou3BejeHa. DTU NSITHA TaKXKe MOATOTOBHIU 10YBY

Dayouns Hebec. 9
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I/ JJIMHHOTO MCCHAeIOBaHMS, B KOHIE KOHIIOB JHaBLIEr0 Ham
3aKOH NOJISIPHOCTH COJIHEUHBIX MSTEH.

Puc. 82 (A) npexcraB/isieT TPUNIET CIEKTpPa HHHKA, HAGJIG-
JaBuerocss B J1a00PaTOPUH MO HANPABAEHHMIO BIOJNb CHIOBBIX
JAUHUHA Yepe3 OTBEPCTHE B OXHOM M3 MOJIOCOB MarHuta. B aToM
clydYae IeHTPaJbHasd COCTaBJASIOIIAS TPHIJIETa COBEPILIEHHO
Hcuesaer, a KaxAylo U3 OGOKOBHIX COCTaB/SIOUIMX MOXHO yCTpa-
HUTb [O IIPOM3BOJY IIDH MOMOINM HHUKOJNEBOH MpPHU3MBI M IIa-
CTMHKH B YETBEPTb BOJHH !). B conHEYHOM nsATHE LeHTpa/ibHas

B

A
Puc. 82. lluukoBbH # TpUDAET N0 1a60PaTOPHOMY CHUMKY (A)

B1OIb cuioBbix JuHu#t 1 (B) mom yraom B 60° K cHiIOBHIM auHHUAM. B 06oux
clIyyasX OOKOBbI€ COCTABIAIOLIME K KPACHOMY KOHIY ¥ K (DHOJETOBOMY JIPOMY-
CKAIOTCS YEPENYIOIIUMUCA IOJOCKAMH CIIOMXHOM c:uo;mnoﬂ IIACTUHKA B UYETBEPTH
BOJIHBI, HpI/IJIO}KeHHOﬂ BMECTE C HHUKOJIEBOU ﬂpH?;MOﬁ nepex  IEIbIo CNEKTPO-
rpada (Hukoacon).
COCTAaBJAIONIAS MOUYTH BCETNA HMEETCS, TAK KaK OOBIKHOBEHHO
MBI HaOJMIOfaeM HE TOYHO MO HANpPaBJAEHHIO CHJIOBHIX JHHUH, a
nveeM 3G (exT aHaNMOrMUYHBIA NpencTaBJeHHOMY Ha puc. 82 (b),
KOTOPBI# 1300pakaeT NUHKOBBIA TPUNAET NPHU HAOJIIONEHUU MO
yraom B 60° kx cunoBbiM JuHHAM. Ho kaxnayio u3 6GOKOBBIX
COCTaBJAOIIMX MOXHO MOraCHTh COBEPIIEHHO TaK XK€, KaK U

B 1a60paTOpPHH.

1) Jlyu cBeTa, BCTyHalOUH{i B KBAPUEBYIO IMIACTUHKY, PAsfensercs B Hel
Ha JiBa Jiyya, PACIPOCTPAHAIOIIHECS B Heil He COBCEM OXMHAKOBO. ITa «pas-
HOCTb XOJa» NPONOPUHOHANbHA TOJNUIMHE IacTHHKH. [Ipu HExoTopo# ToMIVHE
OHA IO/DKHA COCTABHUTH OJHY YETBEPTH JUIMHBEI CBETOBOY BOJHBI, U TOTAA JAy4 MpU
BbIXO/IE M3 INIACTHHKH IOJSPUSYETCS KpPYyroBeIM 00pasom. [1pum. peo.
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BosBpaiuasce k moeepke mpu MOMOLIM MATHHTA, U MPEJNO-
Jarasl, 9TO BHJHA TOJNBKO OJHA COCTABJAIOINAs TPHUIIETA, MBI
MOXeM HaOJIOJaTh BIMSHHE II€DEMEHE HAaNPABAEHHS TOKa, HILy-
mero no KaTylike, Ha INPOTHBONOJIOXHOE. B TOT MoMeHT, Korma
HanpaB/leHWe TOKa MEHSeTCsl, BUIuMasl DaHbIie cocraBnmomasx
ucyesaeT, a ObIBIIAS HEBUAUMOH IOSBISETCS.

To xe camoe mpou3oUIO U B YHNOMSHYTHIX HBYX COMHEYHBIX
nsaTHax. CpoexTpsl uX d¢ororpadupoBanuch HEMENJNEHHO OLUH
3a IpyruM, 6e3 Kakux-n1u60 M3MEHEeHHHl B IONSPUSYIOLIEM NpU-
6ope. B omHoM nsaTHe 6blna BHAHA TOJABKO MpaBasi COCTABISIO-
mas JMHUM Kenesa, B JApyrom —aeBasl. Jlomyckasi, 4TO
BHUXDH [STEH BPAIAIOTCS B IPOTHBONOJIOXHBIX HaNpaBJIECHHSX,
KaK BOJNOPOXHbIE BUXPH HAaJ HHUMHM, Halla 3JEKTPOMarHHUTHasl
TUNOTE3a MNPEANO0JAaraeT, 4YTO 3apsKEHHbIE YaCTHIB IBHKYTCS
B OJHOM [STHE B HanpaBJAeHHU YaCOBOH CTPEJKH, B APYroM —
HaBCcTpeuy ed. OOMOTKM MarHHUTa, KOTODbIE NPENCTABISIOTCS HAM
COBEDIIEHHO TaK K€, KaK BHUXPEeBble KOJbIIA SITHA, HECYT MOTOK
3JIEKTPOHOB, IIDU Y€M, KOIJa Mbl MEHsSeM HalmpaBJeHHE TOKa,
MBI 3aCTaBJSIEM 3JEKTPOHH T€Yb B MPOTHBOMNOJOXKHYIO CTODOHY.
Takum 06pasoM npuUCYTCTBHE TOH MAH HHOH COCTaBJSIOIIEH
JUHHM JKenesa — KPAaCHOM uau (UONeTOBOM, MHAET OBICTPpOE H
OTUETJIMBOE yKA3aHHE Ha NOJNSPHOCTH NSTHA.

[lpaBma, MbI' eme He MOXEM C JIOCTOBEDHOCTBIO Ha3BaTh
3HAK SJEKTPUYECKOrO 3apsiia B BHUXDE MSTHA, MOJIOXHTEAbHBIH
JH OH HJIM OTpHIATeNbHbIH. A NOKa MBI HE 3HAEM 3TOTO, MBI
HE MOXEM CKa3aTb, BPAIIA€TCs JHM BHUXDb INATHA B CTOPOHY 4Ya-
COBOH CTpeJKH MJIM HaBcTpeuy eir !). Ho MBI MoOxKeM cKasarb,
4TO [Ba MSATHA, HAIOUIHE NPOTHBONOJOXKHBIE COCTABJSMIOIINE K-
JIE3HOTO TPHMIJETA, HMMEIOT MOJASPHOCTb PpAa3JAHYHBIX B3HAKOB, H
MBl MOXEM YCTAaHOBUTb IOJSPHOCTb KaXIOrNO M3 HHX, OIpe-
JeNHMB €e KaK CEBEPHYI0 MJHM IOXHyH0. [3yueHne MarHUTHBIX
HaOMI0Ne Ui HaL GOJBIIMM YHUC/AOM MSTEH MOXET TaKUM ob6pa-
30M JaTh HAM 3aKOH MOJSPHOCTH COJIHEYHBIX IIATEH.

1) Tokasagnrbie Ha puc. 81 1BA BOTOPOAHEIX BHUXPS AAIOT 00/ee BBICOKMH
YPOBEHb COJIHEUHO# atMocdepbl B HE NOMKHBI BPALATbCS HEOPEMEHHO B TOM
e HAUPABICHUM, KaK ¥ Jexallue HIDKe BHXPH COJHEUHbIX nsarTeH. K Bompocy
O NpPHPOJE BOJXOPOAHBIX BHXpEH ¥ MX OTHOLIEHMH K ISITHAM IIOX HHUMH aBTOP
HafeeTcs €ule BEPHYThCS KOTJMA-HUOYIb B CTAThe O 3AMEYATENBHBIX SIBJICHUSIX
CONHEYHOH aTMOCKhEpPHI.

9*
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DUNONSAPHHE CONHEUYHBIE MSATHA.

Kak yxe OblIO 3aMeyeHO, CHHMKH, NMOJZOGHBIE BOCHPOH3Be-
JEHHOMY Ha puc. 81, cmepsa 3aCTaBHIM HAC LyMaTh, YTO 3aKOH
BUXpeH COJHEYHBIX INSTEH TOT K€, YTO W HAIIMX HUKJIOHOB W
TOPHANO, KOTOPHIE BPALIAIOTCA B HANDPAaBJIEHHH CTPEJKM YacoB
B OJHOM [OJyIIAPUM W B MPOTHBOIOJOXKHOM . HalpaBJEHHU
B gpyroMm. CKOpO, ONHAKO, MBI 3aMETHJHM, YTO MSTHA MPOTHBO-
T0JIOXHOH MOJIS PHOCTH, IPEACTABJSIONINE, MOXHO AYMAaTh, BUXPH,
BpalIaoKecs B NPOTHBONOJIOXHEIX HAaNPAB/JIECHHSX, BCTPEYAIOTCS
B ogHoM U ToM xe noaymapuu CoaHna. dTo OCJ0XKHUTO 3a-
Jady, HO TYyT OIHO BaXHOE OTKDEHITHE IIOATOTOBWJIO MOYBY
IJIS1 TanbHEHIIEro PEHMTENbHOTO Inara BHEpes.

Ha cambix pamHux pucynkax [anumnes u llefimepa, a
TaKKe BCEX CAeAyIIIUX Habmonatenei, MbI HAXOAMM MHOLO
PPyNI NATEH, PACHOJOXEHHBIX NapaMH WIH e JIUHHBEIMH Ie-
MM, MAYWHMHA TPUGIMSUTENBHO INapalIebHO COJHEYHOMY
9KBATOPy. 3apucoBanHOe Jlamraeem naTHo (puc. 77) mpu-
HAJVIOKUT K STOMY THNY. MaruuTHble HaGJIONEHHS TaKHX TPYI
MOKa3aAM HaM, YTO MOYTH BO BCEX CNyyasx MNSATHA Naphl HIM
TPYNNEBl NATEH, JeXallde HAa KOHIAX LEMH, UMEIT IPOTHBOIO-
JOXHYI0 mNonspHOCTh. KMHorma, mpapja, maTHa B 9THX rpymmax
TaK [epeMeluaHbl, YTO HeaAb3sl HAHTH M NpH3HaKa nopsaka. Ho
oxos0 60 NpOIEHTOB BCeX MSATEH MOXHO 6e3 Ko/e6aHus HA3BaTh
ONpeNe/NeHHO OUIONSPHBIMU TPYNIaMH.

M3 ocrasbHBIX OTHENBHBIX MJIH TECHO CIJIOYEHHBIX MSITEH
OIHOHY M TOW K€ MOJIPHOCTH OKOIO 30 NPOLEHTOB MMEIOT BIe-
penu ce6s uau Mosanu CBUTY (DaKesOB HIM (IIOKKYI, B KOTODHIX
HHOTJA TO INOSIBASIETCS, TO HCUE3a€T BTOPOE IISTHO HPOTHBOMNO-
JIOXHOH MOJSIPHOCTH, DTa OCOGEHHOCTb IIOBEJAa K NMOHCKAM He-
BUIUMBEIX -IIATE€H, KOTOPHIE ¥ OBI/IM OTKPHITH CIELYIOLIMM 00pPasoM.

B BuxpeBoii runorese Mbl INpenCTaBAseM cebe CONMHEUHOe
NITHO TakKO# 06/acTbIO, B KOTOPOH CBETSIIMECHS Tra3bl, OXJa-
KJEHHBIE DACIUMPEHUEM OT AEHCTBHS LEHTPOOGEKHBIX CHJ, NPEN-
CTaBJIAIOTCA TEMHBHIM 061aKOM Ha Omecrsime# ¢orochepe. o-
Ka3aTeJqbCTBO 3TOr0 OXJAXJAEHHS HalOT CIEKTPOCKONHYECKHE
HaOAIONeHHs,, KOTOPHlE OOHADYXKUBAIOT HM3MEHEHHS B OTHOCH-
TEJbHOH HHTEHCUBHOCTH JIMHHH, OOYCJIOBJEHHBLIE IOHMXKEHHEM
TEMIEPAaTypPhl, a TaKXe INPHCYTCTBHE TaKHUX COEJUHEHHH, Kak



vi]. MATHHTHOCTH COJIHEYHBIX HSITEH 133

OKHCb THTaHA M THAPHJ MarHHUsl, COCTaBHblE YaCTH KOTOPHIX
B 6oJiee 'HArpeThIX YaCTAX COJNHEYHOH aTMOCHepH SBASIOTCS
HECOEJIMHEHHBIMH. JIerKko mnpenacTaBuUTh cebe CyLIeCTBOBaHHE
BHXDEH, B KOTODBHIX BBI3BAHHOE pacCIIMpeHHeM OX/aXJeHHe He-
JOCTaTOYHO JJsI TOro, YTOOBI 3aMETHO 3aTEMHHUTh (orocdepy.
Tem He MeHee TakHe BHXPH MOTYT BO30yXJAaTb MarHUTHOE
nose, oOHapy)KUBAOLIeecss B fBIEHHH 3eeMaH a.

BBuny cnaboctu moseii B MajblX BUXDSIX, UX Haluyue OOHa-
PYKHUBAETCS TOJBKO B YpE3BLIYAHHO HE3HAUUTEJBHOM paCIIH-
PEeHHM HEKOTODBIX JHMHHH B crHekrtpe nsaTHa. HeaHauuteabHbIH
ABMXKYIIMHACH OOBEKT 3aMeTHee, UeM HEMOABHXHBIH, U INOTOMY
NpY MOMOUIM OCOOOro MOASPU3ALUMOHHOTO IIPUCNOCOONEHHS, Ka-
Y4IOWErocs B3aJ W BIepen MO INeJH CIEKTPOCKONd, MOXHO
BHISIBUTb HEOO/bINOE pPACIIHPEHHE JHHHM TO B OXHY, TO B IpY-
TyI0 CTOPOHY. DTHM MyTeM OBbIIM OTKPHITH Caabble MarHUTHBIE
nons B Maccax (pakesnoB, OGBIYHO NpPEALIECTBYIOLIUX OTAENIbHEIM
IOTHAM MM CAELYIOMMX 3a HUMH. MHorma Takue 3ayaToyHbIEe
NSITHA [0CA€ HAGMAIONEHUS B HEBUAMMOM COCTOSIHWHM B TEYEHHE
JIBYX MMM TPeX MHEH CTAHOBATCS BHIMMBIMH TOJBKO 3aTEM,
4TOObl MO3JHEE HCYE3HyTh, KOTZAa HX MPHCYTCTBHE B BHUIE BH-
xpefi yxe OBIIO OTKPHITO 6Jarogapsi MX MarHUTHBIM BO3JeH-
CcTBUAM. TakuM 00pa3oM Mbl Tenepb HMeeM CpPEACTBO H3yyaThb
COJIHEYHBIE IISITHA B HX 3aY4aTOYHOM M IIOCMEDPTHOM COCTOSIHHSIX.

OTKpBITHE HEBHAUMBIX MSATEH IOATBEPXKIAET HALIY CHUCTEMY
KJIaCCU(UKAIIMH, KOTOPAs! CUMTAET OTHENbHbIE ISTHA JHUIIb NPEeJ-
MIECTBYIOIMMH HMJIH MOCHAELYIOUIUMY - YIEHAMH HeNOJHBIX OHIo-
ASPHBIX Ipynn. rta KaacCHhHUKAIUSg ONPENenseTCs paclooxe-
HHMEM KaJbIlueBbX (JIOKKYJ [O3ag¥ MHJAH BHOepeiH NATHA, Kak
3TO OTKPBIBAET CHeKTporenuorpad.

EXETHEBHAS 3ANNCH NOJASIPHOCTH.

o MuHMMyMa coJHeuHBIX nsTeH B 1913 romy Hame BHHMa-
HHE KOHIIEHTPHPOBAJOCh, TIVIABHBIM 006pa3oM, Ha HeGOJbIIOM
ypcse HauboJsee KPyIHBIX NATEH, B KOTOPHIX U3ydYallCh Pa3indHbIe
CNOXHBIE MosABNeHUs 3eeMaHoBa addexra. [Ipu nmpuMeHSBUIHXCS
rorja 18-meTpoBoM GalleHHOM TeaecKone 1 9-MeTPOBOM CIEKTPO-
rpade Gosnee Mmenxue MNaTHA OBIIM HENOCTYIHB HAGMIOLEHHUIO,
U IOTOMYy OOIIMPHBEIX MCCIELOBAHHH MNOJSPHOCTH He JesaJu.
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Ycmex sTOro Teneckoma, MepBOro B CBOEM POXE, NPUBEN K MPO-
eKTHPOBAHHUIO U MOCTPOJiKe ropasno 60/ee CHIbHOT0 UHCTPYMEHTA
TOTO K€ THUIMA, IPH ITOMOLM KOTOPOrO TENepb €XEIHEBHO OTMe-
4alOTCs NOJSpPHOCTH Bcex nsateH Ha Counie.

OGBIUHBIH 3KBAaTOPHANBHBIM TENIECKON C ABMXKyLeHcs TpyOoi
HEe MOXeT ObITh JIMHHEE H3BECTHHIX NPENEJOB M HE MOMKET HECTH
OYEHb JJIMHHBEIE CIIEKTPOCKOMNbI, HYKHbIE /I COJHEYHBIX HCCJIeL0-
BaHu#. Pan uccnenoBauuii, Hauatelil B KenBynckoil o6cepBaTopuu
B 1891 roxy u mpomo/mxeHHBIH npu nomomu 102-caHTHMETPO-
Boro pedpakropa Mepkckoit 06cepBaTOPUH, B KOHIE KOHLOB

/0

! . A6i73 : :
| SRR

Puc. 83. 3eevanoB tpunuaer A 6173 B cnexTpe COJIHEYHOT O

natHa (Qaaepman). [lo dororpaduu B CHEKTPe BTOPOrO NOpsaKa 23-i

cnekrporpacda 45-i OameHHOro Teneckona. [longpHOCTh NATHA ONMpeNenseTcs’

NPONYCKAHHEM KPacHOH WU (HOJETOBOY COCTABISIOLIEH TpUIVIETa Yyepes <Meye-
HYIO TOJOCKY» CIOXHOH INACTHHKA B YETBEPTH BOJHBL.

NpUBEN K COOPYMKEHHIO TOPHU3OHTaNbHOrO Tesneckona CHo, mpu
[IOMOIIY KOTOPOro OBIIM OTKPHITEl BHXDH B COJHEUHOH aTMO-
chepe, a mosjHee —K DPa3BUTHIO TEJECKONOB GAaLIEHHOIO THIA.

45-MeTpOBHIA GallleHHbIH TENECKOI, 3aKOHYEeHHBIA B 1912 rony,
COCTOWT K3 I[e0cTaTa M BTOPOrO 3epKaja Ha BepuIMHe OaluHy,
Ha KOTOPOE MaaeT COMHEUHbIH CBET H KOTOPOE OTPAKAET €ro NpsMo
BHM3 no orBecy Ha 30-CaHTMMETPOBHIA OODBEKTHB 45-METPOBOMH
GoKyCHON NJHHBI, MOHTHDOBAHHBIH KaKk pa3 MOZ HHUM. ITOT
06 beKTHB faer u3obpaxenue CouHIA THAMETPOM OKOJO 45 ¢ B
na60opaTopur y NOXHOXHUS Gauray. JIo6yio 4acTh 3TOr0 60/BIIOTO
u300paXkeHusi, KaK, Hanpumep, HeOOJbIIOE COMHEYHOE IISTHO,
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MOXKHO YAEDXMBATh CKOJIBKO YrOLHO BPEMEHU HA IS CHABHOLO
cnekrporpada mniuHO# B 22,5 u. Yepes menp CBET NPOXOXHUT
B KOJIOJEI OKOJO 24 i rimyOuHON, BEIPEITEIA B CKaJse moj Oauinei.
Oxon0 1Ha 5TOr0 KOJIOANA JIyYH, TIaPAJIIETH30BAHHEIE IPH TOMOIIH
15-caHTUMETPOBO! JIMH3BI, NAaJalOT HA IIJIOCKYI0 I[IOBEPXHOCTH
NOMMPOBAHHOTO 3€PKaJbHOTO METa/lid, HCUEPUYEHHYI0 MpPH IO-
MOINK aJMasHOIO pesla JIHHUSMU B KOJHYecTBe OKoso 6000
Ha CaHTMMETP. DTa ONTHYECKAas PEIIeTKa pasiaraeT 6enblii CBET
Ha €ro COCTaBHBIE YaCTH M MOCHJIAeT €ro OOGPaTHO CKBO3b
JUHBY, KOTOpas JHaeT wu300pax<€HHE IMOJYJAIOLIEroCs CHEeKTpa
OKOJIO LIeJy B KOMHATE€ y OCHOBaHHS Oamnu, Paccesiue 3mech
TaK BEJIMKO, YTO CBET, MNPOXOAALIMA 4Yepes IUeAb [HPHHOIO
Bcero oxosno 0,06 s, Bo3Bpamaercs B BUIE CHEKTPA JIMHOH —
OT KpacHOro 10 (hHONIETOBOro KOHHa Okoso 12 #. Ha6monmenus
NOMSPHOCTA NPOU3BOAATCA IPH MOMOIIM CIEKTPa BTOPOrO MO-
psnxa. Puc. 83 naer uzobpaxeHHe KeIe3HOro Tpumaera L 6173
B CHMMKE NATHA, CAE/JaHHOM MPH MOMOIIM 3TOTO CIeKTporpada.
HabnroneHus 3To#i JIHHUM BO BCEX COJMHEUHHIX MATHAX U COCTA-
BISIIOT MaTE€PHanNbl JUIsl €XEeJHEBHOH 3alHCH UX MOJAPHOCTH H
MOLIHOCTH HOJS.

3AKOH NMOJNSAPHOCTEHN COJNHEYHBLIX MATEH.

Korma sra pabora wauunanace, B 1908 romy, nsitHooGpaso-
BaTe/NbHas AedATeabHOCTh COMHIA Ivia Ha YOBIb BIVIOTH 4O MH-
HuMyMa ee B 1913 romy. 3a 570 BpeMsi GBIO MCCAELOBAHO
C MarHUTHOM CTOPOHBI TOJAbKO 26 Tpymm MSITEH, HO 3TOTO GbLLIO
JOCTaTOYHO, YTOOL OOGHAPYKHTH MOJSIPHOCTH, XaPAKTEpPHHIE /s
3TOr0 BPEMEHH, B CEBEPHOM MU IOXHOM ' IOJNyIIApHusX. 3a AByMs
HCKIIOYEHHAMH BCE 3T TPyIIbl MOKasand, 4TO MpeJIIecTBYIO-
Imye NATHA B CEBEPHOM IOJAYIIAPHH 00Jafajyd [0XKHOH mosspHO-
CThIO (TaKOI0, KaKOI0 06/afaloT 0Opamaiolnuecs K [Ory MOJIHOCH
MAarHuTa), TOrJa Kak CJAeJOBaBIIME NO03ajJd NsaTHa obGaananu ce-
BEPHOH MNOJSIPHOCTBIO. B 10HOM nonymapuu OblJIO HA060OPOT:
NPEALECTBYIOIIKME NATHA MMM CEBEepPHYIO IOJSPHOCTb, a II0-
CIeLyIOUIMe I0XKHYIO.

OTO mpaBUIO eme 0CTaBaaoch B cuie B 1912 roxmy, xorxa
HEMHOTOYMC/IEHHEIE IITHA KOHIA CTAPOro IMKJA, COTVIACHO OOBIY-
HOMY 3aKOHY, €lle H3peJKa MOABAAIMCH OaM3 9KBaTopa. 3a-



Puc. 84. 45-x 6ameH-
Hpft Temeckom 06-
cepBatopuu Ha Mo-
yHT-Buuacos Cuexrpo-
rpag B 23 # (POKAIbHOU
IJAVHBI, YCTAHOBJIEHHLIH B
KOJIONIEe [OX OCHOBAHHUEM
GAllHK, CAYXUT IId exe-
JIHEBHOTO ONpEHeNeHns Ma-
THUTHOH IOJSIPHOCTH M CH-
JBl TOJSI BCEX COJNHEYHBIX
IATEH, BUNUMBIX Ha 44-cu
uzobpaxennn ConHna.

I'. I'3Jb.— I'MYBUHBI HEBEC

[ra.

TEM HayaJd IPOPHIBATBCS B BBICOKHX
HIHPOTAaX NepBble HEOOJbLINE NATHA HO-
Boro 1ll-meTHero uukmia, H, K HaleMmy
VIUBIEHHIO, OKA3a/J0Ch, 4TO HX INOASP-
HOCTH Teneph Gulin o6paTHble. C Tex nop
ObliM  chenaHbl HabGmoneHuss (CO BceMHU
TEeMU YJAyYLIEHUSIMH, KOTOphIE JaeT 45-
METPOBBIH GalIeHHBIN TENIECKOM), Ha Mar-
HUTHEIMH mosasmu 2110 rpynn naTeH
3TOr0 IMKJA; INIABHBIM 06pa3oM /Il € p-
mMaHOM, Hwukomnconom, Jlxoewm
u [Mertutom Hckiaouns HeGOABLIOE
YHCJ/IO NSITEH, He NOJJIaBaBIIKUXCS KJac-
cuukanuy, Mb HAXOAUM, 4YTO BCE 3TH
rpynmbl, 3a HCKJIIOYEHHEM JHIIL 4 mpu-
GIU3UTENBHO IPOLEHTOB, MONYHUHEHb Ta-
KOMY HOBOMY IpPaBu/Iy: IpENIIECTBYIO-
e ISTHA B CEBEPHOM MOAYIIAPHHU
HMEIOT CEBEPHYIO MOJSPHOCTb, a Hpe.-
LIECTBYIOIHE MNATHA 0XKHOIO — IOXHYIO.
Ha Couanle mpou3omso Kakoe-TO 4pes-
BHlYaBHOE K3MEHeHHe, KOTOpPOe IpH
Hau6oJsiee yaauyHOM - MCTOJKOBAHUH JOJIXK-
HO O3HAauaTh HE MEHbIIEe, YeM IMepeMeHy
B HalPAaBJIEHUM BPALIEHUS BUXPEH B COJ-
HEUHBIX MNSTHAX.

I[Tpu 5TUX YCAOBHAX MBI, ECTECTBEHHO,
C upesBbIYaHHBEIM HHTEDECOM OXHIaIH
C/IeLyIOIEero MUHUMYyMa COJHEYHBIX Iisfi-
TeH, ceiuac yxe Hacrynusuiero. [lo
Mepe pasBUTHS IMKJIA, CPelHss LIHPOTa
nsaTeH Bce BpeMs yOblBana, MOKa, HAKO-
Hel, He MOJYYWJIHCb YCIOBHUS, CXOXHE
¢ ycaosusimu 1912 roma, korna BOIHSH
9KBAaTOPa HM3PEIKa NOSBIANUCH MajeHb-
xue nsaTHa. [1aTHA, BO3BEINAIONINE HOBBIK

UK/, AHOTLAa paBBnBalOTCH Jaxe roxa 3a naBa 10 MHHHMYM a
a B HACTOSIIEM Ciyyae MEPBOE M3 HUX GblIO HaHAEHO D JIjIep-
Manom 24 wmoous 1922 roma Ha 31° ceBepHO# mMHUPOTH. ITO



vi] MATHATHOCTb COJHEYHBIX MSTEH 137

6blI0 HEOOJBIIOE OXUHOYHOE ISTHO, KOTOPOE Ka3aJloCh, OIHAKO,
NpeIeCcTBYONM, U HAaOMIOJEHHE HaJN0 JJs HEro XHYIO IO-
JISIPHOCTB, COOTBETCTBOBABIIYIO MOJSPHOCTH IPEAIIEeCTBYIOMIHUX
NST€H B CEBEPHOM MOJYIIAPHH B TOT IMKJ, KOTODPHIH . OKaAHUMU-
Bajiics B 1913 rony. Takum 06pasoM kKak GynTo CHOBAa MPOH30-
1110 oOpalieHue MOoJASPHOCTEH.

C TOro BpeMeHHM YMCJIO INATEH HOBOIO LHKJA, B TOM YHCJIE
HECKOJIbKO NPEKPACHBIX OHUMOJSPHBIX TPYII, Pa3BUBAJIOCH B BHI-
COKMX IWIMPOTAX, B TO BpeMs KaK B HHMSKHMX IIMPOTaX IISTHA
[OYTH COBEPIIEHHO IIepecTand IOKa3eiBaThCsd. [loBrle mnsaTHa
BIIOJTHE IO ATBEPKAAIOT IPEANO/IaraBuieecss MarHUTHOE O6palleHue
U Jal0T HaM 3aKOH MMOJASPHOCTH, IpadMUYECKH MPeNCTaBAEHHBIH

LAT|TUDE

Puc.8. 3aK0H NONSAPHOCTH COMNHEUHBI X IaTeH KpHBble FaioT NpU-

OJIKEeHHOE U3MEHERHe CpejHe# INHPOTHI H COOTBETCTBYIOIIEH €My MarHUTHOH

noagprocta 2110 conHeuyHbIX IaTeH, Ha6aonaBmuxcs Ha MoyHT-Buicone
B 1908—1923 rr.

Ha puc. 85. Kak mnokasbiBaloT KpHBHIE 3TOrO PUCYHKA, MOJSIP-
HOCTH 3HAYHUTEABHOTO OOJBIIMHCTBA MSTEH, MPOTHUBOMOJIOXHEIE
B CEBEPHOM M I0XKHOM MNOJYIIAPHSX, OCTAIOTCS OTHUMH U TEMU XKe
3a BeCb ll-meTHHH NEpPHOX, a 34TeM BHE3aMHO MEHSIOT CBOMH
3HAK C NPOSIBJEHUEM AaKTUBHOCTH B BBICOKMX UIMPOTaX. Takum
06pasoM MONSPHOCTH MATEH MEHSIOTCS Yepe3 MepHOJ, H MEXIY
TOC/IEJ0BATENbHBIMU TOSBIECHUAMH OJUHAKOBBIX MSTEH IPOXOIUT
22 ropa. B u3BeCTHOM CMBIC/JE 3TOT NEPHON U MOXHO CUUTATH
HACTOSLIHM IMEPHOAOM COJHEYHBIX MATEH, TaK KaK OH MNpexcTa-
B/IFET COOOI0 MPOMEXKYTOK BPEMEHH MEXIy I10CJIEN0BATENbHBIMU
BosBpataMu CosHIA K OJHOMYy U TOMYy Xe cocrosimuio. Ho cra-
phIf nepuon B 11, npuUOIHSHTENBHO, JET NPABUABHO NPEKCTABASIET
KONeOaHusd YUCAa W NMOBEPXHOCTH BCEX IATEH GE30THOCHUTENBHO
K XapakTepy HX MarsHeTH3Mma.

¥YcaoBus, CymiecTBylolHe MPH IOCTIEN0BATENbLHBX MUHUMY-
Max, KOrZa B KaXJOM MNOJyIIapuyd NPUOJH3UTENBHO B TEUEHHE
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JIBYX ‘JIET CYIIECTBYIOT OJZHOBPEMEHHO [BA MOSCAa MATEH MPOTH-
BOMOJIOXKHBIX  [IONSIPHOCTEH, NpeacTaBaeHbl Ha puc. 86. [ToBuau-
MOMY Ha 3emJie He CYLIECTBYET aHAJIOTMA IJsI COYeTaHHs MPaBo-
¥ JEeBOBPALIAIOIIUXCS BHXPEH NapaMy, KaKk B OUNOJSAPHBEIX [AT-
HAX; HET aHAJOTHM TaKXe BPEMEHHOMY CYLIECTBOBAHUIO B Ka-
XKIOM IOJNYIIAPHH IBYX OYDHEIX I0SCOB, XapaKTEPU3YEMBIX POC-

&
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MurumyMm 1913 r. Munnmym 1923 1.

Puc. 86. Tlosica CONTHEUYHHX NITEH BO BpPeMsA MHHHUMYyMa COJ-

HeyHO# HesATeNbHOCTH. B KaxIOM NOAyIIADHH, NATHA KOTOPBIX MMEIOT

[POTHBONOJIOXKHYIO [OJSPHOCTh, B TeUEHHE MPUOIUSHTENBHO ABYX JET N0 MHHH-
MyMa NITeH CyLlecTByeT OJXHOBDEMEHHO JBa nosca.

THBOMOJIOXHLIMA HAaNpaBICHUSIMH BHXDEH, KaK 3TO Mbl BHIHM
Ha puc. 86, U MOCTENEHHOMY NOHIMXKEHUIO INMPOTH U MEPHOAHYE-
CKOMY M3MEHEHHMIO HaNpPaBJEHHS BUXDeH, ykasaHHOMY Ha PHC. 85.

3EMHBLIE U CONHEYHBE BYPHU.

Ho nouemy e, MOXHO CHPOCHTb, HEJb3s CUYHUTATb BUXPHU
OUMOJNSIPHEIX MATEH BPALIAIOIMMHCA B OJHOM K TOM XK€ Hampa-
BJAECHUH KU OOBSICHATH HX NPOTHBOIONOXKHYIO IONSIPHOCTH MpPes-
MOJIOXEHUEM, UTO Ipeobsafalonye JeKTPUUECKHe 3apsfibl B Ka-
AJOM M3 HHUX MMEIOT IIPOTHBONOJOXHBIE 3HaKu? Mel eme He
COBCEM TIOHMMAaeM MeXaHH3M Mpolecca, OTAE/SILIEro MOJ0XKH-
TEeNbHO M OTPHIATEJNbHO 3apsikeHHBe yacTunbl Ha CosHIE H
3acTAaBASIOIIME Te MAM JApyrue mpeobnasaTh B BUXpE MATHA.
B rposoBmix Oypsx, kak nokasan CumMnCOH, pasjienenue
9NEeKTPUYECTB OOYCIOBIMBAETCS, BEPOSATHO, CHNBHBIM DPa3phIBOM
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Kaneab JOXJIs HIU CTONKHOBEHHEM TPajuH C XJONbSIMHU CHEra.
Tak xak 3/JeKTPONPOBOJAHOCTL ATMOC(EDHl HEBEJHKAa, TO BO3-
MOXKHO IIHPOKOE pa3[eNeHUE 3JIEKTPHYECTB, HYXHOE MJs BO3-
HukHOBeHus MounMu. Ha CosHne ycnoBHSI COBEpPILIEHHO HHBIE
6/arofaps BLICOKOH TeMHEpaType H 31EKTPONPOBOAHOCTH TIa3o-
BOH# aTMOCOhEpEl, H MBI, KOHEYHO, HE HMEEM YK43aHHA HA 10,
YTO 3apsAAbl B JBYX IMATHaX OUIOJNSPHOH TpyNIbi HMEIOT MNPO-
THBOMOJIOXHBIE 3HAKH. Ecau OBl 3TO HMENIO MECTO, TO OblI0 Obl
TPYAHO IIOKa3aTh, KaK STOT 3HAK MOXKET 3aBHUCETb OT IIOJY-
lmapusd, WHPOTE HAM NUKAA NATEH, HE TOBOpPS yXKe O IPYrux
BO3pax<eHHAX. Kakoi 6bl TpyZHON HHM Kasanach IuJpOJMHAMH-
yeckas 3afaya, BO3HHKAamIas npu npyrom B3IJIsI €, IOBUAUMOMY,
ropaszo Jerye npexnoJaraTb, 4TO [pe06aafaroUIuil 3apsil BO
BCEX COJIHEYHBIX BHXDPAX ONMH H TOT K€, U YTO MOJSIPHOCTh
ompesenseTcs HaNpaBJeHHEM BUXPS.

Ho nouemy e sTo HanmpaBieHHE IO/KHO H3MEHATHCS TEM
3ameuaTeNbHEIM 00pPas3oM, HA KOTOPHIM yKas3hIBAIOT HAIIM HabJio-
Jnenusa? Hesmerxko o6GBACHATBL [maxe COEAMHEHHE , Nap BHXPEH,
BPAIAIONMXCS B IPOTUBONONOXKHBIX HAMpPABJEHHUSX, XOTS U
TEOPHUsI M ONBIT COIVMIACHO YKa3bIBAIOT, YTO CTOJOOBOI BHXDb,
NIDOHUKAIONIUYA HaneKo Brayos CoaHIa, MOXKET MOXHUMATBCS L0
IIOBEPXHOCTH, 00pa3ys MNOJYKONbLEBOH BHXPb. DTO MOIVIO Obl
OOBACHUTL HEKOTOPHIE OYeHb MPOCThie OUIOJSPHBIE NATHA, HO
MHOTHE C/I0KHBIE TDYIINbI, NIOBUIUMOMY, HE YK/IaABIBAIOTCS B PAMKH
9TOH IPUBJEKATEIbHOH TUNOTEe3bl. KOPEHHEIM BOMPOCOM OCTaEeTCs
[epHOANYECKOe OoOpalleHye HanpaB/leHUS BUXPeH, 3aBucsiiee,
OUEBHIHO, OT pOCTA M YOBLIM COJHEUYHOH NESTEeNBHOCTH, Xapak-
TEPU3YIOUIUX LMKJI COAHEYHBIX MNATEH. TyT Hen0 HIEeT, NOBUIHU-
MOMY, O CYIIHOCTH NpuUpoAbl camoro ConHIa, a C HEIO, MOXET
ObITb, ¥ MPHUPOAbI' APYTUX KAPIUKOBHIX 3BE3I.

O6blyHOe HaMpaB/ieHHe BHXPEH B SeMHBIX LHUKJIOHAX YXKe
JaBHO OODSACHAETCd OYEeHb MNPOCTO. IIpemmosoxuTe, YTO B Ka-
KOA-HUOYZb TOYKE CEBEDHOro MOJyIlapusi BO3HUKAaeT 006J4acTb
HHUBKOrO MmarjeHus. Berep, CTpeMsAIUHCS K 3TOMY [NOHHKEHHIO
C 1ora, NPUHOCHT C €000 Gosee BBHICOKHII MOMEHT MHEPUHH
aTMoC(eprl — TOT, KAKOM HMEETCsl B 9KBATOPHAILHOH O06JIACTH;
€ro CKOPOCTh JOJ/KHA YBEIHYHBATBHCS H OTKJIOHATH BO3IYX
K BOCTOKy OT MepHMJIMaHa, C KOTOPOro OH Haya/ics. Bosnyx,
CHyCKalWmiAcsa C ceBepa, NpUOOpETaeT MEHBUIYIO CKOPOCTH
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1 OoTKJIOHfeTcs K samaxy. OTClola — JeBOBPAMAIOINUACT BHUXDb.
B 10:XHOM MOJIyIIAPHH, KAK [OKAXET MUHYTHOE PasMBIIJICHUE, IIPH
aHAJOTHYHBIX YCJIOBHAX MOJYYMTCS NPAaBOBPAINAIOUIMHCS BHXDb.

910 00bICHEHHE® NOJABEPIIOCH B NOCECAHHE FOIBI COMHEHHUIO,
H €ro, KOHEYHO, HeJIOCTATOYHO I/ OOBACHEHHS BUXDEH, CO3MaI0-
IIMX MarHUTHOE I[OJIe B COJHEYHOM NATHE. B Hacrosiee Bpems
(X0TS1 9TO MCC/IEeOBaHHE NAJEKO €lle He 3aKOHYEHO) MBI HaXOIUM,
4TO HanpaB/IeHHe BpalleHUs BO BHEJAPSIOLIUXCS BHUXPSX, 06Ha-
pyxuBaemMoe cnekrporearorpadoM B BOZOPOLHOI aTMochepe
HaJ COJHEYHBIMH NATHAMH, MOBHIAMMOMY, HE 3aBHCHT OT MHOJSID-
HOCTH COOTBETCTBYIOIIMX MNATEH U HE MEHAETCS BO BpPEMS MH-
HUMyMa COJIHEUHBIX NATeH !). DTH BHUXPH, NOBHUIUMOMY, Mpel-
CTaBJAAIOT COOOH TONBKO BTOPHMYHBIE SIBJIEHHS, BO3HUKAIOIIHE
HaJ BHUXPSIMH NATEH, KOTODHIE JIEXKAT, KAXETCsl, TOpa3no IiyGxe
nox Qorocdeponr. Kpome TOro He ObVIO MOLMEUEHO HHKAKOIO
NpHU3HAKA CKOJNbKO-HUOYIb DaAMKaJbHOIO M3MEHEHHS IHDKYJIsl-
UM CONHEYHOH aTMOC(hepHl, KaK0e, HEeCOMHEHHO, OKHO OBLIO OBl
NOJIY4UTBCS [PH IE€PEMEHe HAaNpaBJAeHHS BUXpedl B MITHAX,
ecsy Obl OHH OBIIM SIBJEHHSIMH BBICOKOTO ypoBHsi. CBOeOGpasHbI
3aKOH COJIHEYHOTO BpAIleHHs HE MNpEeTepNeBaeT BO BpPEMs MH-
HMMyMa NSTEH, CKOJAbKO Mbl 3HaeM, HHKaKHX H3MEHEHHH, H BCe
YKa3aHugd, MOBUAMMOMY, MOATBEPKAAIOT B3IJIAN, YTO COJHEYHBIE
NS9THA ABISIOTCS IyOOKOAEKAUUMH OOGHAPYXKEHUSIMH BHYTDEH-
el mupkyasanuu Connna. Takum 06pa3omM B 3THX TaWHCTBEH-
HBIX TIyOMHAaX MBI JOJKHBI MCKaTb IPOMCXOXIEHHE COJNHEYHBIX
NATEH, NPUPOAY HMX XapaKTEPHOTO IHKJA M INDUYUHBEl NEPUOLH-
YEeCKOr0 M3MEHEHHS M MarHUTHOM MOJITPHOCTH.

1) OkoJ0 75 MPOLEHTOB BOXOPONEBIX BUXDel, CBA3AHHBIX C ONHHOUYHBIMH
HIH TIPENUIECTBYIOIMMH MNATHAMH B O0OHMX NONYIIADHUSAX, IO HANpPaBICHHIO
BUXpell coriacyerTcss ¢ 3eMHBIMH IHKJIOHAMH.

ol
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