





Kura «Cospemenusiii tene-
CKON®  HaNMCaHa KOANEKTUBOM
yueHbix — cotpyauukos TnasHon
acTpoHomuueckoi obcepsaropuu
AH CCCP s Nynxose wu locy-
AAPCTBEHHOTO ONTMHYECKOTO WH-~
CTUTYTa. ABTOPBI  MONLITANMKCH
SNEPBMO® K3NOMMTE B OAHOM
MOMOrpadnUECHOM M3[AHWUM WH-
POKMIT KOMANEGKC BONPOCOB, Ka-
COIOUMXCA WCTOPMH TENECKoNnos
U BCTPOMOMMYECKMX OTKPLITHHA,
PA3BMTHA ACTPOHOMMKUYECKOH of-
TMKM, YCTPOWCTBA M NPUHUUNOB
ACHCTBAS  COBPEMOHHBLIX ONTH-
UECKMX, PAAKHO-, SNEKTPOMHLIX M
TENEBU3UOHHLIX TENeCKONOS,

B kuure aarparusaiotrca npo6-
nemMbl PUIMUBCKON NPHPORLI KO-
cmmueckux obuexros wu asne-
HUA, PAacCMATPHMBAIOTCA (PU3N-
4eCKH@ 3aKOHLI M TEeOPuMU ONTH-
HOCKHMX CHCTeM.

Kuura moxer npeacrasaste
UHTEpeC He TONBKO ANA ACTPOHO-
MOB ¥ ONTHKOB, HO TaKKe ans
PuU3MKOB, recHINKOB, XMMHUKES,
610M0ros, WHMEHepOR, CTYA@H-
TOB COOTBETCTBYIOWIMX BY3O8,
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[PEAMCIIOBUE

[Tpomto Gosee 350 JieT ¢ TOro Jms, KOrza uranbsnen [a-
nuneo Fanwiell Hauan nepBble cHCTEMaTHuecKHe HAGMIOAEHHUs
¢ TeseckonoM. AcTpoHOMMuYeckasi Hayka pasBHBanach ¥ 060-
raianach OTKPBITHSIMU BCE TH T'OIbl TAPAIENBHO C PA3BHTHEM
¥ YCOBePIIEHCTBOBAHHEM ONTHYECKHX CPeACTB HaO/MIONEHHA 3a
peGecHbiME OoObexTaMu. B 1960 r. ucnonmHu/IOCh NPUGIH3UTEND-
go 100 Jser cO BpeMeHH BO3HMKHOBEHHS] HOBOH OTpPAC/IH acTpo-
HOMMH — acTPOH3MKH, TOYHee, OJHOTO H3 ee pa3lesioB —
acTpoCneKTPOCKONHH. KOMOMHAIUA Teleckona cO CIeKTpalb-
HBIM anmnapaToM X EPYrHMY npubopami siBHJIACh MOMIHEIM Cpeji-
CTBOM H3yUYeHHS (DH3UYECKOrO CTPOEHHs HeGeCHHIX CBETHII
' Jlajia TOJIYOK JajbHeHIlleMy PasBUTHIO HAYKH.

[Tocnenyomue ycnexu acTpOHOMHYECKHX HaOMIONeHHH CBA-
-3aHbl C OpPTaHW3auUMell CHNEKTPANbHOrO H3yYeHHS HCTOYHHKOB
cBeTa B KocMoce. Vcmosnb3oBanue Teneckoma cO CIEKTpOrpa-
.dom-crieKTpocKonioM (/s HabmiofeHHs1 3a Pa3HOOGPA3HLIMU
‘o0bexTaMH He(a) MO3BOJIMJIO aCTPOHOMAM JETalbHO H3YUHTH
XMMHYeCKHH COCTAB yIaJIeHHBIX 3B€31 U APYTHX CBETHJI.

Mso6perenne paanoTeseckona, 3SIeKTPOHHBIX H TeJeBH-
3HOHHBIX TEJIECKONOB 3HAYHTENBHO DPACHIMPHIO BO3MOXKHOCTH
usydyenns BceneHHOH M OTKPRUIO Ilepel acTPOHOMAMH COBEp-
IIEHHO HOBble FOPU3OHTHI. JTH BO3MOXKHOCTH eliie GOJIblile BO3-
POCJIH B CBfI3H C BLIHOCOM TeJIeCKONOB € TMOMOHIBIO CBOGOAHBIX
GanoHOB B BepXHMe CJIOM aTMOCepHl M C MOMOLIBIO PaKeT —
B MEXINJaHeTHOe NPOCTPaHCTBO. DJsarozapsi atomy actpodu-
8HKH CMOIVIH 3arJIIHyTh NMOYTH B CaMmblii KOPOTKOBOJIHOBHIH,
‘PEHTFEHOBCKHII y4YacTOK CHeKTpa cBeTH., cororpadpuposats
HeBHIHMYIO CTOPOHY JIyHEL.

. Tpennaraemas uurartensM kuura «COBpeMeHHbIH TeNECKOM»
€€ H/IH MeHee TOJHO OXBATHIBAET KOMILJIEKC BONIPOCOB, CBSI-
SaHHLIX C pasBUTHEM M HCIOJNbL3OBAHHEM pa3JHYHBIX acTpo-
BOMHYecKHX npu6opos. Ee 3ambices1 BO3HHK Y aBTOPOB HOBOJb-
RO NaBHO W nONy4yMs B CBOe BpeMsi OJOGDEHHE BHIAAIONIErocs
Jonynspusaropa nayku akanemuka C. M. Bapuaosa. K co-
?‘,‘Meﬂmo, OCYLIeCTBJIEHHe 3aMbicjla OKasaloCh BeChbMa TpY-
ZOEMKHM U 0OTPe6OBANO IJIMTENLHOTO BPEMeHH.



Kuura oTKpHBaeTcsl KpaTKHM BBeleHHEM, B KOTOPOM H3710-
eHbl TJlaBHbie npoGieMbl coBpeMeHHOH actpodusuku. Mcro-
puyeckuii 0630p OCHOBHBIX AaCTPOHOMHYECKMX OTKPBITHH, KO-
TOPOMY TNOCBsILIeHa NepBas IV1aBa, H3JIOXKEH B CBA3H C PasBU-
THEM M YCOBepIIEHCTBOBAHHEM TeJecKOMoB. Bo BTOpoil riase
M3JIATAOTC BOMPOCH PA3BHUTHA OTEUECTBEHHOTO aCTPOHOMHU-
YeCKOTO NPHOOPOCTPOCHHA, B TPeThel — BONPOCH ONTHKH Te-
JIECKOIIOB, CIENH(HKH aCTPOHOMHUUECKHX HaOMOJeHHi H OT-
KpBITHIl H T. I. B 3aK/ounTeNbHOH, YeTBePTOH IJlaBe YUTATeNb
HO3HAKOMHTCSI € TPHHIMIAMH YCTPOUCTBA M crielH(HKOH pa-
GOTHl HOBBIX CHMCTEM ~— DAIHOTeNECKONOB, SJ€KTPOHHBIX M Te-
JIEBU3HOHHBIX TeJIECKOIOB.

3a mocnefpHe TOXL aCTPOHOMHYECKOe NpPUOOPOCTpoeHHe
B CCCP no6unoch GONBIIMX YCEXOB H MOJYYHJIO HIHPOKOE
pasBuTHe. COBMECTHBIMH YCHJIMSIMH acCTPOHOMHYeCKHe MpHOo-
pPbl CO3JAIOT ACTPOHOMB! H (DH3UMKH, CTEKJIOBaphl M OITHKH,
MHKEHEPLI-KOHCTPYKTOPE!, MexXaHWK# H T. A. OnHako onu-
CaHHe pPe3yJbTaTOB 3THX palOT HOCHT Y3KOCTELHaNbHBIH Xa-
paKkrep HJIM XXe BOOOIle OTCYyTCTBYyeT, M HaJOOHOCTH B JO-
CTYIIHOM H3JIOXKEHHH BCEro KOMIUIEKCA BONPOCOB COBEPLUIEHHO
OYeBHUJIHA.

B MmupoBoii nuTepatype noka elle He ObIO KHHUTH NOJOO-
HOro Npoguis, KOTOpasi OXBaTeBasa Obl TAKOH KOMIIEKC Mpob-
JieM. ABTOPEI HAZelOTCsA, YTO JaHHOe U3JaHHe, XOTs, BO3MOXKHO,
He [OJIHOCTBIO, BOCTIOJHUT 3TOT OULYyTHMbIH 11poGel.

Cnenyer OTMETHTB, YTO BONPOCH aCTPOHOMHYECKOI'O Mpubo-
POCTPOEHHS ZOCTATOUHO CJIOXKHBI B O3HAKOMJIEHHE C HUMH JaxKe
B nonyJsipHoit opMe TpebyeT OnpeleeHHOH NPpeaBapHTeIbHOM
HOJATOTOBKH. B nOMOlp UuTaTeNnsiM, He UMEOLIMM TaKOH IOA-
FOTOBKH, B KOHIE KHHUFH MpefnaraeTcs HeGOJbIIOH CNHCOK Ha-
YUHO-TIONYJIIPHOH JIUTEPATYPHI.

[Mepsast rmasa kuury W 3akmouenue Hanucans! O. A. Mesp-
HUKOBLIM, BBelleHue M BTOpasg rsmaBa — A. B. Mapxkosbim,
tpetbsi — I. T'. CiocapesbiM, uerBeprast — H. ®. Kynpesn-
yeM. ABTOPEI ¢ 6,12r0IapHOCTBIO IPUMYT BCe KPHTHUECKHEe 3aMe-
YaHUSA YuTaTeNed MO NOBOXY 3TOTO MEPBOTO H, MO-BHIMMOMY,
HE JIHIIEHHOrO HEAOCTAaTKOB H3JAHHMS KHHTH, a TaKiKe COBe-
TH M TOXKEJaHWs, Kacaloliyecy ee AajbHeHIero yaydlleHHs.



BBEAEHWE

YEM 3AHUMAETCSH ACTPOHOMMUA
e

BrumMatenbHOe HaGMOfEHUE B TEMHYIO Ge3JIYHHYIO JIETHIOW
HOUb SICHOTO 3Be3[HOTO Heba ¢ BeJHUeCTBeHHOH apko#l Mieu-
noro [lyTa, nepecekaromero HeGOCBOZ, ellle y MEBICAUTENeN
JPEBHOCTH POXKJAANO mpecTaBaeHHe O GeckonewHocTH Bcenen-
HOH M 0 GEeCUHC/NEeHHOM MHOXKECTBE 3aNOJIHFIOMIHX ee CBETHJI.
Heckonbko ThICsuesNeTHH Hasa] 3apojusiach acTPOHOMHSA —
Hayka O HeGecHblXx cBertmjax. OIHAKO TOJBKO TOTrIa, KOrLa
B NOMOLIb HEBOOPYMKEHHOMY TIJla3y acTPOHOMOB, H3YUYaBIUKX
Bcenennyio, Gbl1n co3laHbl ONTHUECKHe NPHOOpPHI, 3Ta HayKa
npuoGpesia cTuMya Aas Gojiee OBICTPOTO PasBUTHSA.

B XVII B. 151 u3yuyenust JafieKuX MUPOB BIIEpBEIE GHIA
IIPUMeHeHB!, TOTJa elle OueHb HEeCOBepLIeHHHE, 3PUTENbHLIe
TpyObl, KOTOPBIE, OJHAKO, TO3BOJMIH OCHADYXKHThH MHOTO
HOBHLIX 3Be3]l W TYMaHHOCTeH, HEBHIMMBIX HEBOOPYIKEHHBIM
rJia3oM u3-3a caaboll SPKOCTH UX cBedeHus. B nanpHeiiuem
YAAI0Ch YCTAHOBUTD, YTO HEKOTOPbHlE TYMAHHOCTH CaMM COCTOSIT
U3 OTPOMEOTO KOJIHUECTBA 3Be3J] M YTO 3Be3Jbl ABJHIOTCS OI'POM-
HBIMH cBeTHJIaMH, MofRo0ubiMH COJHIY.-

HauGosnpmux ycnexos B mosHanuu BceseHHOH acTPOHOMBI
ACCTHI/IM 33 NOCTeNHYE CTO JIeT, KOrla npy HaOMOoneHHusX ¢ Te-
JECKONOM ObliM npuMeHeHbl (oTorpadusi, CHEKTPOCKOIMHS,
4 Takxe Apyrue (pU3HUECKHEe METOIBI HCCIAENOBAHHS HeGECHBIX
0GbeKTOB.

HzoGperenue Bo BTOPO# MNOJIOBHHE IPOLLJIOTO BeKa HOBOTO
acTponomuueckoro npuéopa — acTporpada — OTKPHLIO BO3-
MOXHOCTH A oTorpadupoBanusi HeGecHBIX OGBEKTOB H a-
710 B DYKH HCC/lefl0BaTeNsIM MaTepHas, KOTOPHIH [O3BOJIH/I HM
Pemary Bonpocs o CTPOEHHH TYMaHHOCTEH.

SYUe€HHeM OrpOMHOTO YHC/Ha CHUMKOB He0a YCTaHOBJIEHO

H
aTMYKe JMWE B cucteMe MJleyHOTO ITytu, unu Tanaktuky,
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He MeHee ABYXCOT MHJIJIMApPAOB COJHIL H GOJBLIONO KOJIHYeCcTBa
Haxonsmelic B MEX3BE3JHOM IPOCTPAHCTBe mblieo6pasHolt
TeMHOR Matepud. OnpelesieHsl H THraHTCKHe pasMepbl Mieu-
noro Ilyrtu, nocrurarompe 50 ThIC. ¢B. JeT no Goablioi ocd .
ITo cBOMM pasMepaM H CTPOEHHIO OH OKasajiCl NOXOXKHM Ha
Ipyryio, GMUKaiIIyI0 K HaM OCTPOBHYIO BCEJEHHYIO — TYMaH-
HOCTb B CO3Be3fHH AHIpoMels! 2.

Yuensie onperenuau, uto CosHIle HaXOZMTCSI HA PacCTosi-
HHH 0K0J10 2,5 10% ¢B. JieT OoT LenTpa cucTeMst Maeynoro IlyTa,
pacrioJIo:KeHHOTO OT Hac B HanpasieHHH co3pe3ius Crpeinb-
1A, BUAMMOrO B IOKHOH yactu HeGa serom. OcHoBHasi macca
3Be3J] LEHTPANLHOIO $ipa HalleH ralaKTHKH HeIOCTYyNHA HH
ofbraHOH (oTorpaduH, HH INa3y, TAK KaK 3aKPEITa OT HAC OF-
POMHBIM KOJIHYeCTBOM HaXOJseficsl B 9TOM HanpaBJeHHH KOC-
muueckod nbeiin. M Tonpko (oTochemka HeGa B HH(ppaKpac-
HBEIX JIy4aX, @ TaKxKe PaJHoacTPOHOMHYecKHe HaOMIONeHHs OT-
KPBUIH BO3MOXKHOCTH MJISl IPOHUKHOBEHHS B CTPOEHUE LEHTPa
cucreMsl Maeunoro IlyTta.

®otorpadupoBaHye ¢ HMOMOLILID CAMOTO KPYMHOLO H3 COB-
PEMEHHBIX TeJIECKOTIOB Jlaxke Guimxkafiiieli ocTPOBHOH BCeleHHOH,
paccTosiHie 0 KOTOPOil OKoso 1 MapH. CB. JI€T, AaeT ee u3o6pa-
®eHde B Bujie cnaboro nsiThbiKa. Ha CHUMKe rajakTeka BHI-
IVISIAT TaKOM, KaKOoi oHa Oblia (eC/M yuecTh KOHEYHYIO CKO-
pOCTh pacnpocTpaHeHHsi cBera) | MJIpA. JieT Hasal.

B nocaennne ronnl yueHble HAaCUHTHIBAIOT ropasfno OoJee
100 MunOHOB TakuX ranaktuk. Msyuenue obmieldi KapTHHBI
Bcenenno#i cocraBisieT OIHY U3 3afa4 aCTPOHOMHUYECKOH HAayKH,
KOTOpasl peliaeTcsi ¢ MOMOILLI0 COBPEMEHHBIX TeJIeCKONOB.

Hogeitmne mpu6opbl, NpoHHIAIOMAS CHIA KOTOPBIX Hempe-
PBIBHO DacTeT, NOMOraloT aCTPOHOMaM pelllaTh cefigac M ApY-
TYIO 3afiayy — H3yd4eHHe CTPOEHHs M 3BOJUOLMH 3Be3ll. B Tec-
HOH ¢BsI3x ¢ mell Haxomutcss Hccnenosanue COJTHHA — €ro
NPOUCXOKJEHHS M JianbHefmnel cyanObl, CNelOBaTeNbHO, H
cyab6ul Beell maaHeTHOH cucteMbl. OCHOBHON Matepuan st pe-
IIeHHsl STOTO BONPOCA JaeT NpUMEHeHHe CHEeKTPaJbHOTO aHa-
Ju3a. Yxe Gosee cTa JieT acTPOHOMbI MCHOJIb3YIOT Pasjiu4HbIe
CrieKTpasbHble IPHGOPE! B KOMOHHAIMH C TesieckonaMH. C nelbto
u3MepeHusi Glecka 3Be3]l WJIH, TOYHEe, OCBELIEHHOCTH, NOXO-
Isilieil OT HUX JO NOBEPXHOCTH 3eMJH, K TeseckonaMm GbLIH

1 CpeToBO#l TOR — paccTofHye, KOTOPOe CBET, PacHPOCTPAHAACH CO
cxopocTtbio 300 000 xat/cex, MpoXoaHT 3a TOA.

2 OcTpoBHLIMK BeesenHbIMH ¢ Hadana XX B, aCTPOHOMBI Ha3bIBAIOT
OueHb AAJMEKHe CKOIIEHHA 3Be3d, NoJoGHme Hamefi amaktuke.

6



npucnocobienbl GotomeTpbl. C HX NOMOILIBIO GblIH HAlJeHB U
raK Has3blBaeMble NOKasaTeld LBeTa —— BeJIMYHHBI, IOKasbl-
BalOLLHE, HACKOJbKO H3NyueHHe OO0beKTa B BHAUMON 0GJacTH
creKTpa OTJHYaeTcs OT H3Jy4yeHHs, AeHcTBYKOLlero Ha ¢oro-
rpaduyYecKylo mIacTUHKY. [lokasaTeny uBera CBA3aHHI C TeM-
nepaTypol IOBePXHOCTeH 3Be3l, KOTOPYIO ONpeeNsiioT MeTo-
JIOM CIEKTPaJbHOrO aHaslH3a.

STU HCC/AeOBAHHA MOKa3alu, YTO 3Be3fbl C OJUHAKOBOM
TeMIepaTypoil OBEPXHOCTH MOI'YT ObITh ABYX THIIOB — 3Be3Jbl-
IUTAHTH Y 3Be3jipl-KapJiuki. [lepBble H3 HHX HMEIOT OTPOMHEIE
pasMepbl H OYeHb MAJyl0 MJOTHOCTb, BTOPBIE — OTHOCHTE/Ib-
HO MaJible pasMephl, HO 6OJBIIYIO TJIOTHOCTD.

ITyTeM H3MepeHHs NOJOXKEHHH 3Be3jl Ha Hebe, NPOBENEHHBIX
¢ IIOMOUIBIO CliElHAbHBIX TENEeCKONOB, 8 TAKKe H3MePeHHsT HX
noJoxeHuss Ha HebGe Mo GOTOCHUMKAM, IIOJYUEHHBLIM B TEHeHHE
roja, ydeHble ONpENeNHNH BeJHYHHY BHIAHMOTO CMeEIIEHHS
(mapannakca) Gosee ONM3KHMX 3Be3l OTHOCHTEBHO JAaNieKHX.
Spjienye mapasnsiakca NPOUCXOAMT BCJENCTBUe ABIKeHHS 3eM-
au BoKpyr Cosnna. [1o ero BenuuyHe BEIYHCAUAHN JeHCTBUTENb-
Hble PacCTOSTHHSI JO HECKOJbKHX COTeH 3Besl, yAaJeHHbIX OT
Hac He cabiule yeM Ha 400 cBETOBBIX JIeT, a IO 3TUM PacCTOSTHH-
AM MOJIYUHJIH TaK HaspiBaeMmble aGCOJIOTHBHIE BEMHUHHEI 3Be3[
KaK pe3yJbTaT HX CIEKTPaJbHBIX H (QOTOMETPHUECKHX HCCIe-
JOBaHMi.

Ozxnako usMepeHue PacCTOSIHMH O 3Be3l, VAAJTEHHBIX Gosee
YeM Ha YKAa3aHHYIO Bbillle BeJUUUHY, 0Ka3al0Ch [0 napasyiakcy
(TPHIOHOMETPHYECKHM METOIOM) HEBOSMOXKHHIM. B 3TOM city-
dae Ay npubmnKkeHHOro onpefesienusi paccrosuuid I1. I1. Ila-
peHaro npemJIOKHJ CIENHAJNBHYIO JHAarpPaMMy, OTPaXKAIOI(YIO
3aBUCHMOCTh MeXKLy TeMIepaTypaMH uYpe3BbIYaHHO YAaJieH-
HBIX 3Be3]l W WX aGCONIOTHHIMM BeJHYHHaMH 3. Dra 3aBucu-
MOCTb CBOJMTCS K TOMY, UTO IPHM KpafiHe HM3KHX TeMOepary-
Pax dotocdep pe3ko NPOSABIAETCA IPAHHIA MEXKAY TPyNnamu
KapJHKOBBIX M THIAHTCKHX 3Be3jl, a Hpd 60Jiee BBICOKHX TEM-
nepaTypax 5Tu Ppynmbl CJAHBAIOTCA.

Ha6monerus npofineix 38e3x — JABYX COJIHU, BpaUlarolUX-
€A OKOMO ofLiero LeHTPa THAXKECTH, H OHPENeeHHS] HX OPGHT
NO3BOMIM/IN HaHTH Maccy 3THX 3Besl. B mocsennue roge! pa6o-

Tamu K. Crpenna, nyakosckoro mpogeccopa A. H. lefiva
—_——
3 - N
o AGcomoruoft BenmunHOR 3Besgbl B aCTPOHOMHM Ha3LIBalOT OJIecK,
aTOpbe oHa obJajana Obl, HaXxoAsachb HA paccrosHud 10 nc (napcex).
ymPCP-K — PaccrosHMe, ¢ KOTOPOro NOAYOCh 3€MHOH OpPGHTHL BUAHA NOK
OM B OAHY cexyuay ayru. Om pases 3-10'3 m,



¥ JApPYyrHX YYeHBIX YCTaHOBJIEHO, YTO B CHCTeMax JBOMHBIX
3Be3]l MHOIJA BCTPEYAOTCS HEBUIAMMble HaM Jaxe B camble
MOLI[HBle TEJIECKOIBI TéMHble CIYTHHKH, Macca KOTOPHIX He Tpe-
BhIIAeT Maccy miaHers! Omurep Gosee wem B 10 pas. [Jo-
crefHee OGCTOSITEJIBCTBO HATaNKUBaeT HaOmofaTejell Ha MeICb
O CXOICTBE CHCTeM IBOHHBIX 3Be3JL C HAIleH COMHEYHOH CHCTEMOH.

TeMHBIe CTYTHUKH HABOHHBIX 3Be3l OOHAPYKUBAOTCS 1O
3Mr3aroo6pasHoOl TPAaeKTOPHH OJHO#M 3Be3lbl BOKPYT APYroH.
MsMmeHenHe TpaeKTOpPUH OOBSICHAETCS TeM, YTO HA CAMOM jeJsle
3Jlech BOKPYT LEHTPaJBHOTO Tes1a JIBHIKYTCH HE OJHO, a jiBa Te-
Jla — BTOpasi 3Be3Jla U HeBHJMMBIH HaM CIYTHHK MaJofl Macchl.

Y npoiinoii 3Be3fb 61 JleGenst A. E. Ilefiu oTkpbla ni1aHeTo-
NOJOOHBIN CIYTHHK C TepHojoM ofpailieHdst b JleT u maccoi,
paBHo#t oxoso 10 macc Onutepa. OH HaxOmuTCA B 5 MJIH. KM
OT IIEHTPA TAXKECTH CHCTEMbl, YTO COCTaBJIsieT JHIIb /3, pac-
croanus or 3emnu 1o Cosuua. Bieck storo ceermsa B ¢T0 pas
MeHbllle, gyeM Gjeck caMod cyaGof 3Be3fbl, 3acHATOH B Haubo-
Jiee cHJIbHbIE TesiecKonbl. O6GHAPYKUTD €r0 M JeTalbHO H3YYHTh
€ro JIBH:KEeHHe YIaJl0Cch IyTeM GoTorpaduueckux HabmoleHuH
B COYETAHWH C HCNOJBL30BaHNEM TPHEMOB HeGeCHOH MeXaHu-
Kd 4. OTKpBITHS TEMHBIX CIYTHUKOB pealbHO JOKasblBaIoT,
YTO HaHla MJIaHEeTHasl CHCTeMa He elHHCTBeHHas BO Bcenennoii.

CrenyeT OTMETHTD, YTO BeJHUHHA CMeIeHHs 3Be3l ¢ opOu-
Thbl, BLI3BAHHOrO TEMHBIM CHYTHHKOM, [0 OIpeleNeHHto
A. H. [lefiua, cocraBuja JMIIb COTBle JOJH CEKYHJBI AYIH,
[pydeM MaKCHMaJbHAs TOYHOCTb 3TOrO H3MepeHHs C MYJKOB-
ckuM actporpadom okasanachb pasHoii 0'',01. YTounenue 3na-
YEHHST MacC TEMHBIX COYTHHKOB TpefyeT BBeACHHS B MPAKTHKY
H3MEPEHHS OueHb MaJblX YIVIOB, OOJBIIHX TEJECKONOB U HOBBIX
METOJ0B.

Dauxahmas K Ham 3Besna — COJNHUE CBOUM TIPHTSKeE-
HHEM OmpefeNisieT CTPOeHHe Hauleli MJIaHeTHOH CHCTeMBI M CBO-
UM TemoM ofecrneynBaeT BOSMOKHOCTD KU3HH Ha 3emise. Kax
Tenepb YCTAHOBJIEHO, TeCHAsl CBA3b C COJIHEYHBIMM Iporecca-
MH [pOSIBJSIETCS, HalpHMep, B TOM, YTO COCTOSIHHE 3€MHOM
at™Moc(epsl M3MeHsieTCsl B TeyeHHe Kaxioro ll-letHero nepu-
0fla B CBSI3H C M3MEHEHHEM YMCJA COJHEUHBIX IITEH B Kopmyc-
KyJAspHOrO M3nyueHHs cojiuua °. TemHble nATHa Ha COJIHEY-

4+ Ha ocnoBe 3ak0HOB HeGecHoH MexaHuku Jlesepbe ewie B 1846 r.
npejckKasan cyllecTBopanve HentyHa, HCXOAst M3 HempaBHJAbHOCTeH ABH-
Ketlst Ypaua sokpyr CoJsHua.

5 KopnyckyaspabiM uaiaydesdem CoJIHILA HA3bBAIOT NOTOK BHIGpAch-
BAEMBIX UM aTOMOB uJid sijep. HacTs ux gocturaer atMoctepsl 3eMiH.
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HOI IOBEPXHUCTH CYILIECTBYIOT He GOJBIIE HECKOJBbKUX MeCss
1IEB.

ConHlle — efMHCTBEHHAsl 3Be3la, MOBEPXHOCTH KOTOPOH
MOXKeT ObiThb NMOABEPTHYTA JeTaNbHOMY H3yyeHmio. HaGmogpe-
HHIO JOCTYIHBI caMas BHellHfis U obmwupHas o6osmoura CosH-
I1a — COJIHeYHAst KOPOHA, fApKas dotochepa U mpocTHpaONIasi-
cA Hajg Hell xpomocdepa. CnekTpoOTOMETPHUECKHE MPOMepPHI
noKasanu, 4ro abconmoTHas TeMiiepatypa ¢otochepwt, T. e.
sipkoit nmoBepxxocTu CosHIa, BHAUMOI rs1a3oM, nopsiika 5700—
6000°. Temneparypa nsited, no mauneiM H. I1. Bapa6auiesa,
paBHa 4800°, T. e. OHAa MHOTO HHXKe TeMIeparypsl (OTOChEpH,
6narojapsi ueMy NATHA KaXKyTCs TeMHee ee.

CosHLe eXKeCeKyHIHO H3JyYaeT ¢ KaxkJIOrO KBAJAPATHOTO
CaHTHMeTpa CBoOell HOBeﬁXHocm 1,52 xxasa tenna. Ilopcunra-
HO, 4TO ecau Op Bcsl uMetomasica celiuac B ConHne 3Hepris
pacxomoBanach, He MONOJHSACH, TO OHO OCTBIIO Obl uepes
30 MussonoB JeT. OHAKO I'e0JIOTH YiKe I0Ka3ali, YTo NoBepX-
HOCTb 3eMJIH HenpephelBHO moayyaer ot COJHIA OfHO M TO XKe
KOJIMYeCTBO 3SHEPTHH He MeHblle, YeM B TeYeHHe OJHOTO-JBYX
MUJITHAPJOB JIeT.

UTo Xe sBJIAETCS UCTOUHHKOM MOTOJHEHHST SHEPTHH, pac-
xonyemofi ConHIleM B NPOJOJUKEHHE CTOJb IJIHTENBHOTO Bpe-
MeHH? DBoJIbIINHCTBO yueHBIX cudTaer cefiuac TaKHM MCTOUHH-
KOM siflepHble pDeaKUHH, BO3MOMXKHBIE NPH OTPOMHBIX TeMIepa-
TYpax B MHJJIMOHBEL I'PajlyCcOB, CYLIECTBYIOIIUX B LEHTPANBHBIX
obnactsax CosHua H 3Be3f.

Euie B 1610 r. Fanunell ycranosua dakr spariennsa Connita
BOKPYT ocu. IlozjaHee Gbliio 0GHAPYKeHO, YTO BpallleHHe Npo-
UCXOAMT Kak Obl CJOSIMM, TIpUYeM C HauboJibliel ObICTPOTOH,
a UMeHHO B 25 1Hell, 0GOPOT BOKPYT OCH JiesiaeT SKBATOPUANbHLLfi
CI0/; OKOJIONMOJISIPHAsi 30HA coBepwiaer ero 3a 30 nuefl. dra
ocobennocts Connna eine He o6bsicHeHa. Duaronaps ero cpas-
HUTeJILHO MeJIIEHHOMY BpallleHHI0 BOKPYT OCH BO3MOXKHO CYIIe-
CTBOBaHHe COJNHEUHOH KOpOHBI, oKpyxatolel CosHile co Bcex
CTOPOH M mpocTHpawoiieiicss 10 3eMui.

B navane XX B. ana usyuenus CouHna paspaboran
ClelMaJbHbIH  CIIeKTPajbHBId [pHOOp — cOekTporenarorpad.
Ha ero onucannn Mel ocTaHOBEMCS HHXe, a cefluac ynoMsiHeM
JUIIL O TOM, YTO C [0 NOMOWIBI0 MOXHO ¢oTorpadupoBaTth
BCIO noBepxHOCTh CoJIHLA B MOHOXPOMATHYECKOM CBeTe JIMHUMH
Bogopona uau Kanbiusd. ITo TAKUM CHHMKAM H3Yy4aloT pacnpe-
Aesenne pasnuubHbiXx oOpasoBammit Ha noeepxHoctd CosHua
U CKODOCTH WX NepeiBMKeHHs 10 Jiyuy 3penus. Hampumep,
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[0 HUM OGHAPYKUJIH, YTO BOJOPOJ, U KalbUUH, HAXOAAIHECS
naj natHaMH Ha paccrosnnu fo 3500 xm Han dorocdepoi,
TEKYT K UX LHEHTPY. ATOMBI Xene3a H CBHHUA, PaCloJioKeH-
HBI€ HHXKE YKa?,aHHOﬁ BBICOTHI, NTOAHUMAIOTCH HAA NATHAMHU
BBepx. OGHapyKeHHble PaCLICIJIEHHs] INHHH B CIIEKTpe NATEH
noKa3aJNd HaJHYHe B HUX MArHUTHOTO I0Jifl, IPOTHBOMOJOX-
HYIO MOJIPHOCTD MSITEH, HAXOASLHXCS B PAa3HBIX NONYIIapHAX
Couaniia, ¥, 6ojiee TOro, CMEHy 3HaKa NOJSPHOCTH Ha o6par-
HBIH uepe3 KaXKIblH LHKJ "‘CONHEYHOH NeATeNbHOCTH (B Cpell-
Hem uepes 11,3 ner).

Xpomocdepa Connua nabaonaercsa kKak 6bl B BUAE OTeb-
HBIX BOJIOKOH, IPECTABASIOIUX COO0H BOCXOASUIHE U HHCXO-
Isllde TOTOKH pacKajeHHoro rasa. MlHoraa raxue NOTOKH
BEIGPaCEIBAIOTCA H3 XpoMocdepsl Ha OUCHb OOMBIIHE PACCTOA-
HHA U IPHHAMAIOT BH/ BHICTYNOB (NPOTyGepaHubl) pasinyHon
dopmel. TTpoTyGepanHusl TOCTHTAIOT OTPOMHHIX pa3MepoB. Tax,
OIMH M3 HHX, HabmopnaBuindca 1 wions 1946 r., nMen Koudu-
rypauwo apku tonutunoi 100 Thic. xu, mupuHoi 110 ThIC. KM
u BbicoToR 500 ThIC. KM, yepe3 TPH IHS, 4 HIOHS, OH NOQHAJCH
Ha BoicoTy 1 Man. 700 ThiC. KM, NPEBBILAOUIYIO AHAMETD
Coannua,

3aKOHBl M CKODOCTH JBHKEHWs, a TAKIKE 3BOJIOLMIO IIPO-
Ty6epaHIeB aCTPOHOMbl HaHOOJIee YCIMEIHO H3Y4YalT CO Bpe-
MEHH NpAMeHeHHs KHHOCheMKH COJIHIA ¢ NOMOINBIO TaK Ha-
3bIBaEMBIX HHTepdhePeHIIUOHHO- 10151 PU3AIMOHHbIX  (DHJABTPOB.
Psan yuennix KpoiMckoli acTpomusuyeckofi — o6cepBaTOpHH
(A. B. CeBepHblil i Ip.) HAKONWJIKN TAKUM NIyTeM LEHHBIH MaTe-
puan, HeoOGXONMMEIA JJIS BHIICHEHWS TPHPOIBEl NPOTyGepan-
LIEB.

Mer yxke ynomunanu Bhiie o Biusnud CosiHila Ha 3eMino.
YcTaHoBJEHO, YTO yacTh aTOMOB, BhiGpachiBaeMbix COJHIEM,
JIOCTHTaeT 3eMNH M MOPOXKIaeT BO3MYILEHHS B HOHOC(hEpe, BbI-
3LIBAIONIHE TIOJIAPHBIE CHsIHHS, BpEeMeHHble NpeKpalleHus pa-
JIHOCBS3H U T. 1. 3aPerHCTPHPOBAH Jaxe eNHHHUYHBIH Cayuai
HepeprIBa XKeJe3HOHOPOKHOH CHTHANU3AIMH U TeneOHHOM CBA-
an. [lpuBenennsie akTel yOeXKIAOT B NpaKTHUeCKOH HeOOGXO-
JUMOCTH H3y4eHus Takoro pofa Bnusinua CoslHLa Ha 3eMilo.

B nocnennne rofl JOCTUTHYTH OYeHb BamHble Pe3yJ/bTATHI
B HCCJIEeIOBaHHM COJIHEYHOH KOPOHBI, OCOGEHHO 110 ee CHHMKaM,
NOJIyYeHHBIM BO BpeMsi MOJHBIX COJNHEYHHIX 3atMeHuii 1936,
1941 u 1945 rr. na cnenuansHo paspab6oranssix B CCCP kopo-
Horpadax. Ilo sTuM cHUMKaM H3y4eHO pacnpeleseHHe APKOCTH
B KOPOHE, CBSI3b H3MEHeHHMH 3TOTO DacnpelieJieHHsl C COJHey-
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HOH HeATeabHOCThIO. [T0 HMM XKe yCTAHOBJIEHO HAJNWYMe B KO-
poHe JBYX COCTaBJSIOLNX — CTPyHyYaTOif (3/71€KTPOHHOH) H 60-
Jlee PaBHOMEPHOH XeJITOH KOPOHBI, a TaKxKe HelNocpeICTBeHHbIH
1epexoX BOJIOKOH NOASIPHOH xpomocdepel B CTpyHYaTyw co-
CTaBJSIOLLYI0 KOPOHHI.

Jast oGbsicHeHHA BUIMMOCTH 3JIEKTPOHHOH KOPOHBI y4YeHble
etute B 1905 r. BolcKasaiu NPEANONOKEHHS O TOM, YTO HOCHE]-
HAsl B OCHOBHOM OGyCJIOBJIeHa PaccesiHHeM COJHEYHOTO CBera
OEICTPO  IBIDKYLIHMHCS 3JMeKTpoHaMH. B orpakeHHOM uMH
crnekrpe ConHua ¢paynrodepOBsl IUHHH HEBHAUMEL U3-32 TOTO,
UTO 3aMBIBAIOTCH KOJOCCAJIBHBIMH CKOPOCTAMH  HepeMelle-
HHSL 9J1eKTPOHOB. Tak KaK nojiyyaeMble CKOPOCTH ABHMKEHHUS
3MEKTPOHOB OKA3LIBAIOTCS GOJIbLIE TapaGOHIECKH X, TO 3JIEKTPO-
Hbl JOJKHBI yieTaTh, a CoJjHIe — npHOGpeTaTh NOJOKHTENb-
ublil 3apaf. [lo TeM xe npuunHaM HeM3GexHa yTpaTa H YacTH
npoToHoB. PaKT HenpepHIBHOH NOTEPH MaTEPHH MPOSIBISETCS
B IIOCTOSIHHO Ha0/10[aeMOM IIOTOKE KOPHYCKYJ, JeTAlIHX H3
aKTUBHBIX OOJsactell CoHIA H BBHI3BIBAIOLIMX ONHCAHHBIE BHIIE
BO3MYLIEHHsI B 3eMHOH aTmocepe (COJHEUHLIN BeTep).

Ilomumo npoGsem crpoenusi CosHua, paspellaeMblX B Ha-
cTOsAlee BpeMst C IIOMOHIBIO CHEIMaNbHBEIX TEJECKONOB, acTpo-
HOMHS 3aHHMaeTcd H TAKHMH BONPOCAMH, KaK NPOHCXOXKAEHHe
COJIHEYHOH CHCTeMbl M BO3MOXKHOCTH JKM3HH Ha IUIAHETaX, YTO
0COGEHHO BAaXHO IJIfl Pa3BUTHA KOCMOHABTHKH.

Kakue ke BOmpocel mnjaHeroBeleHHs, €CIH T'OBOPHTb 00
H3ydeHHH mJiaHer Hamel COJiHEYHOH CHCTEMEI, pellaloT acTpo-
HOMBI C NOMOIIBIO TENECKOIIOB B HACTOSIee BpeMs?

H3BectHO, YTO N[O CBOEMY XapaKTepy 5TH IJIaHEThb! AeJsiTCs
Ha 1Be rpynnbl. YeTbipe BHeuiHue GoJibline nJaHeTs! (YpaH,
Henryn, Catypu u IOnutep), oTHOcsuMecss K nepBoi rpyumie,
MMEIOT OIPOMHEIE, HAaChIiLleHHble BOLOPOAOM atTMOc(ephl U3 coe-
AHNEeHHUs] MeTaHa M aMMuaka. [lnanetst [pyroil, 3eMHOH TpyNIbl
(Berepa, Mapc) B cBOUX arMocdepax He COIePKAT YKa3aHHBIX
razoB, HO, BEPOATHO, BCE Ke COAEPXKAT B HeOOJBIIOM KOJHYE-
CTBe KHCJIOPOA, O0ecledHBAIOLHH BO3MOXKHOCTD XHU3HH. [lna-
Heta Mepkypuii 1 GOJBIIKHCTBO CHYTHHKOB IUIAHET, HApHMep
Jlyna, numens atMocdep, KaK U Bce TaK HasbBaeMble MaJble
mnanetsl 8, Ilenoe KOJBLO MajbiX IJIaHET, IHAMETPbl KOTOPBIX
He MpEBHIIAIOT HECKOJBKHX KHJIOMETPOB B NOMepeyHuKe, 00-

¢ INocnennne mosspH3AUUOHHbIE HCCIGNOBAHKS TEMHEIX NsTeH Ha Mep-
KYPUH JalOT OCHOBAaHHE IPeANOJOKHTL CYLIeCTBOBAHHE 3]6Ch CJENOB aTMO-
cdeprr, HO 31U pesyJIbTaThl HYXKJAIOTCs ellle B IPOBEpKE.
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pawmaercs Bokpyr Cosnua mexay op6uramu Mapeca u IOnu-
Tepa.

Eciu M3MepuTh H CPaBHHTb OTpaxKaTesibHble CIIOCOOHOCTH
JeTasiedl aHeT ¥ 3eMHBIX TOPHBIX NOPOJ, a TaKKe y4yecThb BJIHs-
HHE CTPYKTYpPHl MOBEPXHOCTH HAa BeJHYUHY OTPaKEHHOTO HO-
TOKa, TO MOXXHO TNPOBEPHTb, HMEIOTCS JIM Ha IJIaHeTaX TOpHble
I0pOJbl, MOKPHLIBAIOLIME IOBEPXHOCTb 3eMJIH. TOYHOE OTOX-
JleCTBJIEHHE TOPOJ YKasaHHBIM CIOco60M TpefyeT emie mocra-
HOBKH MHOTHX HCCJeIOBaHHH.

Ilo kakpM NpH3HaKaM CJieLyeT CYIUTb O NPOIIJIOM COCTOS-
uun 3emsn ¥ ianet? B. I'. ®ecenkos B kuure «CoBpeMeHHbIE
NPEeCTaBJAeHNA O BCEJEHHOH» yTBEp:KAaeT, YI0 B 3TOM OTHO-
ueHud GOJIBILOE 3HAUEHHE MMeeT JeTalibHOe H3yueHue JIYHHOH
IIOBEPXHOCTH, Tak Kak JlyHa Bc/efcTBHe cBOefl MaJOf Macchl
GLICTPO FIOUTH INOJIHOCTBIO NOTepsasia atMoctepy. Iloatomy ee
peabed — KHUBAA JETOMHCh APEBHHX 3MOX 00pa3oBaHusl nJja-
uernt. Ha 3emne, o6iajatoie#t atmocdepol, Takue AeTalu yKe
IaBHO H3MeHeHBl 3po3uedi “.

Onucanuio U KaaccHpHKALHH (OPM JYHHOIO pesbeda IO-
cBsiieno MHOro pabor. B 90-x rojax npouinoro Beka paf o6-
CepBaTOPUH HM3rOTOBMJ (poTorpaduuecKie atjachl JYHHOH NO-
BepxHocti. B Hacrosiee Bpemss B ComerckoM Coloze ocylue-
CTBJIEHB! CHEMKH U TOJydeHa NepBas Kapra 06paTHOH CTOPOHbI
JlyHsr.

B acrpoHoMmuueckolf JHTepaType HeCKONBKO pa3 NOLHU-
MaJIcsl BOIPOC O HE3HAUHMTEJNbHBIX U3MEHEHHAX JYHHOH noBepx-
HOCTH, BBIPAXKABLIMXCS B NOSIBJIEHUM HA HeH WM HCUE3HOBe-
HUH HeGOJBbIIMX KPaTepoB, B H3MEHEHMSX ee OTpaxaTe/lbHOH
cnocoGHOCTH 8.

Cefiuac MOXHO T'OBODPHUTb O CYILECTBOBAHHH IBYX TeOpPHH
o6pasoBanus JyHHoro pesbeda. HeGosplioe 9ucao yyeHbIX
NPHACPKUBAETCST METEOPHTHOH T'HIOTE3bI, COIVIACHO KOTOPOH
TIPOUCXOXKAeHue BceX JYHHBIX (opM obbacHdercs GomGapau-
POBKOH JIYHHOH NMOBEPXHOCTH MeTeopuTamu. [lpyras, 66abluas
rpynna uccjefoBaresiell cqyuTaer, yTo penved JIyHHl, KaK u Apy-
FHX [U1aHeT, (POPMHPOBAJICS BHYTPEHHHMM CHJIAMH H 4TO BYJ-
KAaHH3M TIPH 3TOM SIBJseTCS OJHHM H3 IJIaBHBIX (DaKTOPOB.

dra rpynmna ydyeHblX JOKasbiBaeT, 4To JIyHa Kak mjanera
He MepTBa JI0 CHX IOpP H UTO KOpa €e, TaK e KaK U 3eMHasl KO-

7 Dposuell HasbIBaeTCs NOCTENEHHOE H3MeHeHHe pesibeda MIAHETH MOJ
BO3AeiCTBHEM BOALI, BeTpa, Harpesa IMOBEPXHOCTH H T. A.

8 Cm. Jlyna. Monorpaduueckuii c6opuuk. Ilox pex. A. B. Mapxosa.
M., ®usmartrus, 1960.
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pa, NepexuBaeT TO MePHOAbI ONYCKAaHHS, BO BPEMS KOTOPHIX
Ha JlyHe BO3HMKaNU «MOPCKHe» BMaiWHBl (110 KpaliHe# Mepe
2 pasa, cyns 1o coxpanusuinMcs dopmaM pesnbeda), TO nepH-
OfIBl DACHIMpEHHsi, CONPOBOXKIAIUHECH YCHJIEHHeM BYJIKa-
HM3Ma B 00pa30BaHMEM KOJIBLEBBIX rop. B Hacrosiiee Bpemsd,
no A. B. Xa6akoy, Jlyna nepexuBaer 310Xy 3aTHILbS H OT-
CYTCTBHSI BepPTHKAaJbHBIX CMeEMIEHHH KOpPBl IOC/]e TOJABKO YTO
3aKOHUMBIIEroCsl nepuoja o0pa3oBaHHsi KPYMIHBIX LHPKOB
¢ CHCTEMaMH CBemIbIX Jyuyedd. Korna-nubyab 3Ty 3NOXY CMEHUT
HOBOE OMYCKaHHe KOPbl H 06pa3oBaHHe «MOpeil».

UTo6hl YCTaHOBHTh HAJMHYHE WJIH OTCYTCTBHE Ha JIyHe Men-
KHX U3MeHeHHH pesbeda (MOsIBIeHHEe METEOPHUTHBIX KpPAaTepos,
TPeIlMH WM ciaboe TPOsIBNeHHe BYJKaHH3MAa) Heo6XOANMA
cheMKa HOBOTG 60sbIOro (otorpadpuueckoro arjaca JyHHOH
[TOBEPXHOCTH, a TAKXKe NPOJOKEHHEe U PaciiyPeHHe HauaTblX
B XX B. HccienopaHuii ee dusuyeckoii npuposns. CoBerckas
acTpoOoTOMeTpuUs -yKe YCTAHOBUJIA HATHUUE 3HAUHTETbHOH
(1 HEONMHAKOBON) M3PE3aHHOCTH JYHHOH nosepxnoctd. OnHa
U3 COBpPEMEHHBIX 33Ja4 — UCC/IeJOBAHHE IyTeM H3MepEHUs!
OTpaXKaTeNbHOH CIOCOGHOCTH HEKOTOPHIX MecT JIVHBI peans-
HOCTH H3MEHEHHMH MHKPOCTPYKTYPhI MOBEPXHOCTH BCJE[CTBHE
KoseGanuil Temneparypel (ot —160 jgo +80° C).

Tlonarator, 4to0 OUeHb KOPOTKOBOJHOBOe M3Jjyduenue ConH-
la U ero KOPOHBI, He ociabisieMoe aTMOc(epoil, criocO6HO Bbi3-
BaTb JIIOMHHECHEHIHIO JIYHHBIX MOPOJ, 2 B CJyYae HaJUYUs
Ha JlyHe cnefioB aTMocdepsl — CBeUeHHE ee, aHAJOMYHOEe IO-
JsAPHBIM cHAHUAM. [103TOMY cleKTpasibHOe HCCHIeNOBaHue He-
OcBellleHHBIX 4acTell JIYHBI NpeAcTaBiIsieT 3HAUHTEJNbHBIH HH-
Tepec.

Mayuenue Mapca cBsizaHo ¢ ojHO¥ u3 HauGojiee XKUBO-
TpenellymH#Xx TeM — HOHCKaMH Ha JIPYTHX MHPax OpraHuue-
cKOH 3kM3HH. C MOMONIBIO YYBCTBHUTEJIbLHBIX TEPMOJIEMEHTOB,
YCTaHOBJIEHHBIX B (pOKyce GOJBIIUX TeJeCKOIOB, Y4eHEe U3Me-
punu TemmepaTtypy pasHeix obmacteii Mapca. Okasanoch, uto
oHa KoJebiercsi B npefenax ot —80 (s nmomoca) go +-20° C
(st sxBatopa). HaGmonenusi nonTeepxAaloT GhICTPbie nepe-
MeHBl TIpo3pauHocTH atMmocz2pnt Mapca. A. B. Mapkosy, Ha-
NpHMep, YAaJOCh 3aMeTUTh 3TO SIBJIEHHe Jaxke C TMOMOIIBIo
164-MuninmetpoBoro peduiektopa. [TyTeM GoTOMETPHYECKHX H3-
MepeHHH MJIaHeThl Yepe3 (QUIBLTPH HAKONJIEHB! JAHHBIE, HEOO-
XOJMMBle AJIf ODHEHTHPOBOYHOTO pacyera IUIOTHOCTH ee art-
Mocdeprl. OHH NMOKas3bIBAOT AaBieHHe nopsiaxa 125 mm pryT-
HOro crosi6a, paBHOE JABJIEHHIO 3eMHOH aTMochephl Ha BhICOTE
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25 xm. Opnako cocras atMocdepsl Mapca 0 CHX MOp elrne TOY-
HO He onpeliejied. B peaysbrare o6paGoTKH HOBBIX JAaHHBIX,
B YaCTHOCTH 110 HalJ0@HUAM KOCMHyeckoro kopabas «Ma-
punep-4», cefiyac cjefyeT NIPHHUMATD [J5 TNOJHOTO AABJEHHS
B aTmocdiepe Mapca sHauedne oT 3,8 o 15,0 mm pr. cT.
umm xe 5—20 m6 (Mopos B. M., 1967 r.).

Hanuuwe cHeroBHIX WM JIeJHbIX TNOJAPHBIX INANIOK Ha
Mapce, ux ce30HHOE TasgHHE, pacHPOCTPaHEHHE TPOAYKTOB Tas-
HHS [0 mJjlaHeTe OKOHYATEJBHO YCTAHOBJEHb HAGMIOHEHUAMH
I. A. Tuxosa (1909 r.), I'. Kofinepa (1950 r.) n gpyrux acrtpo-
HOMOB.

DTH OTKPHITHS NPHBOIAAT HAC K HEOGXORHMOCTH BhIsSICHEHHUS
BOMPOCA O BO3MOMXKHOCTH CYIeCTBOBAHHS B CYpPOBOM KJHMare
Mapca 3emnonopo6HO# pactutesnbHOCTH. IlyTeM wH3yueHHs
CTEeKTPa 3eMHLIX PACTeHHH, HAXOLAIUXCH B PA3HLIX YCJIOBHSAX,
[. A. Tuxos u ero yueHurku B Argajevuu nayk Kasaxckol
CCP BLISICHUNH [pPHYUHBl OTCYTCTBHSI H36BbITKA OTpaKeHHs
CBeTa B JUVIMHHBIX BOJIHAX CIEKTPa Y BBICOKOIODHLIX pacTeHHH
¥ of6paTuin BHUMAaHHE HA TO, YTO NONOGHOE siBIE€HHEe Xapak-
TEPHO M ISl 3€JeHbIX 30H chekTpa Mapca. [lasi Okonua-
TEJIBHOIO PpellleHHs] 3TOr0 BONpPOCa HYXKHHl Gosee MOIIHBIE
TeJIeCKOTIb!, YTOObl U3YYUTh CHEKTPHl MeNKHX JieTanell moBepx-
nocru. CrexTpanbhble ucciaefoBanuss B. Cuntona B 1957 T.
u B. M. Moposa B 1964—1967 rr. B ANHHHOBOJHOBOK 06JacTU
(» =~ 3,4 mK) TakKe NOATBEPKZAIOT CXOACTBO IOJOC IONJIO-
LeHHsT Ha ClIeKTpaXx TeMHBIX 30H Mapca H OTpaeHHOro 3e-
JIeHBIM TIOKPOBOM HU3IIMX pacTeHuH cBeTa. B HacTosllee Bpe-
M, 0JJHaKO, 06a aBTOpa CUHTAIOT 3TOT Ba)KHEHIIMH pe3yJbTar
ellle He OKoHYATeNbHO AoKasaHHbM (1963 u 1967 rr. coorser-
CTBEHHO), HEOGXOAMMBl HOBEIE HAOMOIEHUS.

Jpyrue nuaneTs! seMuoif rpynnel, Benepa u Mepkypuii,
TasAT B cebe elne Gosblie XKAYIHX pas3pelrenns 3aragok. Ho ce-
ro BPeMeHH HEH3BeCTHO M (u3uyeckoe crpoeHre lOnurepa.
HexoTopele yueHble CYUHTAOT ero 3pe3jiol, MOAOCHOH YnoOMH-
HaBluefics Bblle 3Be3fe B cucreMe 61 JleGens.

TakoB B 06luX uepTax KPAaTKHH H, KOHEYHO, JaJIeKO He IOJI-
Hblll 0630p BaxkHeiinx npoGrem acrpodusuku. HMx pemenue
norpe6yeT HajabHEHLIEro paciiipeHusi HHCTPYMEHTaJbHOK 6ashl
IV COEKTPaJibHLIX, NOJSPH3ALHOHHBIX M JAPYTHX HCCJAEN0BA-
HUI, YBeJIHUEHHS MOLIHOCTH TENECKOMOB, a4 TaKXKe HCHOJIb30-
BaHHS HOBEHINMX JOCTHMeHuH NPHKNaAHOH ¢u3ddecKOoH on-
THKH.



Fnasanepsad

TENECKON U YCNEXH ACTPOHOMMUM
(ncTopHueckmi ouepk)

1. OAHONKMHIOBLIE TENECKONMbI XVII-—XViii gs.

Eie 3a70Jro 10 Hallell 3pH acTPOHOMBI MHOTHX CTpaH,
Habmiofiasi HeBOODYIKEHHLIM TIJ1a30M JHEBHOE M HOUHOe He6o,
clieTady Hedibifl Psifl BaxKHeNHX OTKpbITHH. OZIHAKO BCECTOPOH-
Hfst pa3Bellka COJHEYHOH, a 3aTeM M 3Be3JHOH cHCTeMbl Haya-
Jacb HeMuoruM Gosee 350 ser Hasan. B 1609 r. uranesuen Ia-
nuneo Lanuinelt, ysnas 06 uso6perennn B Havane XVII 8. ! rog-
JAHJACKHMH MacTepaMH 3pUTeNbHOH JIMH30BOH TPYOBl, HJIH
pedpakTopa, MOCTPOUT TaKylo ke H ¢ 7 ausaps 1610 r. nagan
CHCTeMaTHYeCKH HabmoJaTh 32 Pas3JuuHLIMU HeOecHBIMH O0h-
eKTaMH. 3Ta JaTa CUMTAETCS. B HAYKe HayaJOM 3TOXH TeJeCKOIH-
yeckHx Habmoflenuil. Ymnorpebnssuiascs annieem u apyru-
MM HabmofaTeNsiMH 3pUTeNbHas TpyOa Obwia HasBaHa Tene-
cKomom 2.

Tepsoiit camomenbubiil Tedeckon lanumess umen nonepey-
HuK oObektHBa D = 4 cm, QorycHoe paccrosinue F ~ 50 cm,
TPEXKPATHYIO CTEleHb YBENHYEHHUs Y, OblI Mas ¥ HecOBepIIeHeH
N0 ONTHYECKHM M MeXaHWYeCKHM cBoiicTBaM. TakuM xe Gbln
U BTOPOM TEeNeCKOn, WJIH 3puTenbHasd Tpyba, ¢ D = 4,5 cm,
F = 125 cm, vy = 34 u Bce nocijenymouiue ero mogean. On-
HaKO HeCMOTPS Ha HeCOBEPIIeHCTBA TeJlecKONoB, Ianuneli B Te-
ueHHe ABYX MEPBHIX JeT HAOMOJeHHH cymea clesath GoJplioe

1 He uCK/IOUEHO, 4TO TEJNECKON GHUI H30GPEeTeH paHbllle, HO He MOJYYHII

pacnpocTpaHeRHs.
2 Tlo npeasoKeHNI0 HTalbsiHCKoro ¢miosora [emusnanu (1576—
1614) — ynena Axazemun jeut Jlunuen (1. e. «Phichersiasbix» — 410 1M0A-

uepKHBaeT 0cOGYI0 MMPO3OPJAHBOCTE €€ YJIEHOB — YYEHEIX) B OTBET HA
sanpoc ee npexcenatens ®pepepuxo esu.
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KOJIHYeCTBO OTKpHTHI. OH OGHAPY:KH/ deTbIPe CIyTHHKA Y II1a-
netsl FOnurep, ¢aser Benepst ®, HepOBHOCTH — rOpHI, HOJMHHSBI,
TPEIMHbI, KPaTephl — Ha MOBEePXHOCTH JIyHBI (M M3MEPHJ HX
BBICOTY), Hasuube y fucka CaTypHa npHIATKOB B JABYX AHaMeT-
PaJbHO NMPOTHBOMOJIOXKHBIX TOYKAaX (HCTHHHYIO NPHPONY ITOTO
SIBIEHUST OH pasrajath He Mor), nsitHa Ha Coqnne u Ap.

Tanuneli Cbli1 nmepBbHIM pasBeAdUKOM CONHEUHOH CHCTEMEL.
OH cuuTan, YTO IJIAHETH TAKKE MMEIOT IISITHA, T. €. HEPOBHO-
cTH, obpamaioTcsi BOKpyr COJNHIA H SBJSIOTCS OCTHIBIIMMH
KOCMHUECKHMH TeNaMH, Kak M Hama 3emns. Kpome rtoro, Ia-
Jied clleniajl psifi OTKPBITHE 1o 3Be3qHOH acTpoHoMuHu. OH, Kak
TOBOPAT ACTPOHOMBI, «Paspeluu/I» Ha OTAeNbHblE 3Be3lbl BHIHU-
Mble Gesble msiTHA MUIeYHOTO NyTH, T. €. YBHIEJ BMECTO NOCJEN-
HUX CBeT/ible TOYKH WJIH 2Ke 3Be3fibl U 3Be3jHble Kyud. B na-
cTOAIIEe BPeMst MBI UX HA3bIBaeM 3BEe3JHLIMH TaJaKTHUeCKHMHU
CKOIVIEHHSIMH, TAKOBO, B YaCTHOCTH, CKOIUIEHHE B CO3Be3[UH
Paxka, nassannoe «Slcasmu», # Ap.

TFanuneit saMeTnn Takoe HHTepecHefillee sIBNeHHE, KaK JIHO-
pauus (nar. libratio — xauanue) Jlyus.

Onrrueckast aubpaiust JIYHEL 0 LIMPOTE AOXOJUT, KaK OKa-
3aJ10¢hb, 10 #-6°,7 (6e3 yuera BO3MYILEHHMH), CYTOUHAsS XKe, UIH
WHaue napaJJsaktuueckas,— 10 1°. [TepBasi cBsizaHa ¢ HakJIOHOM
ocu Bpaenust JIVHBI K INIOCKOCTH ee OpOuTHI (B cpennem 83°19),
BTOpasi — ¢ InepeMellleHHeM Hal/ofaTenss BMecTe ¢ 3emielt
upu ee cyrounoM BpauieHuu. CyliecTByeT, KPOMe HIMPOTHOH,
Takxke W Jaubpauust JIyHel mo gosrote, moxopsawmasi ao —7°,6
U CBs3aHHAsi C HepaBHOMEPHBIM O6pallieHdeM JIyHBI BOKDYT
3eMiin mpy PaBHOMEPHOM ee OCEBOM BpalleHHH (OTKpPBITAa NMOJb-
ckuM actporoMom Slnom Tesennem B 1647 r.). HauGonbliee
OJHOBPEMEHHOe COBMeCTHOe IelicTBHe IBYX Jubpamuit co-
crasasier 11°,4.

310 BCce BUAUMBIE, WJIH ONTHYECKHE, JuOpaumu. ECTh elile
¢usnueckass auGpauus JIyHbl, HO OHa OueHb Majga — J0 2’
U CBSI3aHa C TeM, 4TO 00JIbIIasi [OJIyOCh JIYHHOTO 3JJIUNCOMAA
OTKJIOHSIeTCS OT HanpaBjeHdsl HA LEHTP 3eMau, a 3eMisl cTpe-
MHUTCSI CBOHM [NPHTSXKEHHEM BO3BPATHTb ee B MpexHee IMOJO-

3 [lo 06blyal0 TOro BpeMeHH OO TOM OTKPHITHH OH COOGHIHJI aHOTpaM-
MOH, T. e. wHdpPOM, KOTOPHH GHI NPOYHTAH B BHAE ciefyromedl ¢pasol:
«Benepa nogpaxaer ¢opmam Luntumy (JIynur).

31eck u janee ofline JaHHbie HCTOPHH aCTPOHOMHH 3aHMMCTBOBAHH B OC-
HOBHOM 3 ciefylomux usaanuii: 1. A. B e p p u. Kparkas ucropus actpo-
nomuu. JI.— M,, OTHU3, 1945; 2. A, Kmapk. MHcropus acrpoHomMuu
B XIX croaerun. Onecca, aku. IOx.-Pycck. 06-Bo nevatnoro nesta, 1913;
3.A. ITausexyxk. Heropus actpoHoMun. M., usi-so «Hayka», 1966.
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xenne. O6pasyercss mapa cui, Kavawomas JIYHY MasiTHHKO-
o6pa3Ho. dra qubpanus TakKe Oblia YCTAHOBJEHA C MOMONIBIO
TellecKona, HO TOJBKO MO3fHee, KOTAa 3HAYMTENbHO IIOBBHICH-
Jach TOYHOCTb Habmiofenuii. Baaromaps siBfeHuio auGpauuu
[IeHTP BHAMMOro nucka JIyHbl nepezasuraercs (mo 3KBaTopy,
a TakxKe Mepuiuany JIyHsl), 4 Mbl BuiuM ¢ Semnu He 50, a 59%
IJIOIaAN TOBePXHOCTH JIyHLL.

Habmopnast cnytaukn IOnutepa, Tanunieli crpemmics pe-
[UHTb BAXKHEHIYI0 MPAKTHUYeCKYI0 3ajayy: HaHTH BO3MOX-
HOCTb ONpeNeNATh AOJNIOTY TOYEK 3€MHOI MOBEPXHOCTH IO 3a-
paHee NPOW3BeJEHHBIM pacueTaM [IBHIKEHHUS OTKPBITHIX MM
CNYTHUKOB, KOTOpHle ObLTH HasBaHel o, Espoma, I'anumen
u Kamnucro ¢ — 1, 11, 111, IV B nopsjke Bo3pacTamomero pac-
crosigust ot maadetel. B XVII—XVIII BB. mo na6mopgeHuo
B 3apaHee PaCCYHTAHHLIE MOMEHTHI 3aTMeHHI cnyTHUKOB [Omu-
Tepa, KOTJa HX NOKPHIBAJ AHCK [JTAHETHI, ¥ APYIUX siBJIEHHH
B 9TOH CHCTeMe ONpeleNsiiv, B YACTHOCTH, MeCTOHAXOKIEHHEe
KopabJieli B mope °.

Fonnanackyo sputenbuyio Tpy6y yayuwua M. Kennep,
NPHMEHUB B OKyJsipe He OTPULATENbHYIO (IBOSKOBOTHYTYIO)
a MOJNOXKUTENBbHYIO (IBOSIKOBBIIYKJAVIO) JIHH3Y. DTC SBHJIOCH
HayaJIOM CO3JaHUSI COBPeMeHHBIX OKyJsipoB Tumos [[x. Pamc-
lena, X. I'ofirenca u Apyrux. llojoxurenbHele OKYyJs-
pbl ® [O3BOJIMMH NPHMEHHTb KPECT HHUTEH M BHHTOBOH OKY-
JSIPHBIE MHKPOMeTpP JJsi I[IPOM3BOJACTBA H3MepeHH#. 310
n3o6perenue npuHaniexur B. [ackoitnio (1640 r.). TakuM cro-
cobom oH u3Mepua auameTpsl Mapca u IOnurepa. Ero paGora
HEKOTOpoe BpeMsl OCTaBa/lach HeH3BecTHOH. [loatomy HesaBH-
CHMO OT HEr0 MHKPOMETP H306peTeH H YCOBEpILEHCTBOBaH
B 1667 r. )K. Iukapom, a B 1670 r.—— A. Osy. Tako# xe npu-
Gop Gbli CKOHCTPYHpOBaH u omucan B 16568 r. X. Tioiirencom,
Ho, Kak M MmurpoMerp [. Kupxa 1691 r., on 6bln1 xymuero
KayecTBa.

[Tpumenenue B Tejieckomax OKYJSIPHOTO KpecTa HHTEH H
MHKpDOMeTpA SIBUJIOCH BAaXKHBIM 3TAllOM B PAa3BHTHH H3MepH-

1 B mnacrosiuee Bpems W3BECTHHl JBeHaAuaTh cnyTHuKoB IOmurepa.

® PaccuntaB uH3sMeHEHHS NPOMEXYTKA BpEMEHH MeXAY 3aTMEHHSIMH
Ho 1, natsanun O. Pemep n0xa3ai KOHEYHOCTh CKOPOCTH PACTPOCTpAHEHHS
CBETOBRIX KOJIeGaHHI ¥ BIIepBble ONpeneaua B 1675 r. ee 10CTATOYHO TOYHOE
SHayenwue. ITo ero w3MepenusmM, Jyd cBeta nmpoGeras paccrosHHe oT CoJHEa
Ao 3emnu 3a 8—11 mun.

& ¥V uux mepeanss touxa doxyca n oxanbHas MIOCKOCTb HAXOZATCH
Blepenu okyaspHOi JHE3BL (JIUH3BL NOJAA B oxywe‘—'m’tcge@ﬁn TOUKe
SalHero (okyca OODBEKTHBA TEJECKOHA. - I R
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Te/IbHOM TeXHHKH. Teneckol crtas ynoTpebisiTbed He TOJNBKO KakK
npuGop st KaueCTBEHHOro 0630pa HeGecHOH cheprl B OGBEK-
TOB Ha Hell, HO ¥ KaK HM3MepHTeabHbIH npubop. Ilpexne onTH-
yecKHMH IIEHTP MOJIs 3PeHHA, QUKCHPYIOUUE KOODAMHATH CBe-
THNA, ONpefeNaJicsd Ha IV1a3 HeIOCTaTOYHO TOuHO. M3-3a 3rTOTO
MHOTHE aCTPOHOMbHI, HanpuMep XaHuurckuii yuenniit $1. Tese-
JIHl, CYUMTAJIH, YTO CTapblii METOA H3MepeHHs1 TPyOoH 6e3 06b-
eKTHBa, HO C juonTpamu GoJsee TouyeH. B Tpy6ax, npHMeHsB-
IuXcsl A0 uso6peTeHHs TejecKona, ynorpebssiiuce ABa AHOIMN-
Tpa: rJasHOf, MMeloWH#A BHA HeGOJBIIOTO KPYIJIOLO OTBEp-
CTHS, ¥ NPEIMETHBIH — B BHIe GOJBLIONO KPYIJIOrO OTBEPCTHSA
¢ kpectoM HuTefl. ACTpOHOM NpH HaOMIOJeHHH BH3MPOBaJ CBe-
THJIO Yepes Ias3Hol IMONTP Ha KPecT HUTeH NMpeIMeTHOrO.
3acsiyra B BHIIOJHEHHUH MePBHIX TOUHBIX H3MepeHMil Ha Te-
Jeckone ¢ Mukpomerpom npunagnexur K. [Tukapy u . ®aem-
cruny. Heo6xoaumo 3aMeTuTh, YTO NMPOTOTHI MHKPOMETPA, HO
noMelleHHbI c60KY TPYOH! (Ge3 suH3bl), uMen yxe [anuieit.

C. Mapuyc B 1612 r., nabmoznas He60 HeBOOPYKEHHBIM 14~
30M, M3YYHJ TYMaHHOCTb THTAHTCKMX DasMepPOB B CO3BE3NHH
Aunpomensl, 0603HaYeHHYIO NMO3JHee B OAHOM H3 KarTaJoOrob
uepe3 M31. Kak BrisicHunioch Tenepb, npu HaGMOAeHUH B MOLL-
Hble TeJECKONbl, TYMaHHOCTb AHApOMeIpl NOXOXKa Ha Hally
TFanakTuky ¥ cocToMT M3 GOJBILOrO0 KOJHYecTBa 3Be3X (Bepo-
ATHO, ¥ IJIaHeT, KOMeT), rasa, Neid U T. A. Ee cnupanbHyio
CTPYKTYPY OKas3anoch BO3MOXKHBEIM YCTAHOBHTb TOJIBKO IHPH
NOMOIIM CBETOCHNBHBIX TesleckonoB B cepeimHe X1X B. Kak
npocToil 06beKT HeOa TYMaHHOCTh Obiia 3aHECEHA yXe B
KaraJjor nepcujackoro acrporoma ac-Cypn (903—986 rr.).

¥YrnomsineM, uto Mapuycy B Tejleckon yiaanoch HabmojaTh
Ha OOBLEKTVBE NpPH BLIBEIEHHOM OKyJspe siBleHHe «Oeryliux
TeHel», Ha3BaHHOE B acTPOHOMHH MapHycoBEIM MepuaHHeM 7,
OH 7K€ OTKpbIA Hanuyue a3 y mianersl Mepkypuil.

B 1618 r. Y. IlusaT o6napyxua B nosice cozsesnust Opu-
OHa TYMaHHOCTb, KOTOPYIO nosianee usyuan X. Ioiirenc. Cefi-
YaC M3BECTHO, YTO 3Ta rajlakTHYecKas TYMaHHOCTb SBJSETCS
razoBo-nbuteBoil. B 1643 r. 1. )K. Puyunonu yBuzes B Teseckon
TEHH OT CIYTHHKOB Ha nosepxHocTH lOmutepa u oOHApyXHA

" Y. Kensep Ha6mo/an aHaJOrHYHOE sBJeHHe Ge3 Teseckona — Ha Ge-
JIOM 3KpaHe IPOTHB OKHA, B KOTOpOE nonajad cser oT BeHepk! pH Roctatoy-
HO TeMHOM HeGe. 210 — TaK HaskeiBaemoe KenyiepoBo Mepuanue. Pesyabratel
OH Oony6auKoBaN B counHenyu «Jlononnenus x Bureao» (1604), rae, B 4act- -
HOCTH, cOPMYNHPOBaJ 3aKOH YOLIBAHMSI OCBEIEHHOCTH OOGDATHO IPOMOP- .
IIHOHAJIbHO KBAaJpaTy pacCTOAHHS OT HCTOUHHKA. .
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JIBOMCTBEHHOCTE 3Be3jib! fizeTa B co3Besiun Doabwoit Megse-
JAHLEBL.

Tlo Mepe yrayGieHusn B uaydenue Heb6a acrponoMul X VIl B,
NIOCTENIEHHO COBEPHIEHCTBOBAJIH OJHOMHH3OBBIE TeNECKOIIbI-
pedbpaxropel. [loBhianach TeXHHKa cTeknoBapenusi. Has oc-
nabGiennsi XxpomaTHyeckoil abeppaunu, T. €. ONTHYECKOro je-
(peKTa — OKpalIMBaHHsl H300pPaKeHHs: M ero pasMblBaHHf,
yBe/IHyuBaIH (QOKYCHble PACCTOSHHS OOBEKTHBOB WJIM, IPYTH-
MH CJIOBAMH, YMEHBIUANH HX OTHOCHTENbHBIE OTBEPCTHS
A = D/F. Bblid 1OCTPOEHBl WK CIIPOEKTHPOBAHMI TEJNECKOTIbI,
uMeloie npu otBepcTHH 5—20 cm dhOKycHble paccrosinus 37,
45 u 65 m (coorBerctBenHo [ofirencoM, ['eBenueM 1 Bpameem).

Bens nabmogenns uepes pepaktop D =5 cm u F = 2 u,
nanumrckuit acrposom fu IeBenuit otkpeut nocie Tagunes
aubpaumo JIyHst no gosrore. Teneckonsl I'esenus 6bly nyulte,
yeM Tanunes. On meTasbHO H3yuyad NOBepXHOCTb JIyHHI H pe-
3yapTaThl onucan B 3HaMeHuToH «Cenenorpadum». Tpyn [e-
Beaus B 50-x rogax XVII B. 6bly1 mepeBefied Ha PYCCKHH SI3BIK
¢ ROGaBleHHMEM H3JIOKeHHsT TeOpHH FOJIAaHIACKOH H Kemse-
poBo#t 3puTenbHBIX TPY6. OH ceIrpan GOJBIIYIO POJb B pac-
[IPOCTpaHeHHH TeseckKonoB B Poccun. PakTHYeCcKH OHH MOs-
BWJIHCE 31ech ee B 1614 r., T. e. Bckope nocste ux usoGpere-
nusi. B cepesune XVII B. TelecKON MOXKHO OblIO CBOGOIHO KY-
nHTh B MOCKBe B TOPTrOBHIX psiax.

Becru nabmionenuss B AJUHHOPOKYCHEIE TENECKOMNL! ObLIO
BeCbMa CJIOXKHO M3-33 HECOBEPLIEHCTBA AEPEBSHHEIX MOHTHPO-
BOK, OJHAKO OHM BCe e LIHPOKO pacHpPOCTPaHHIHCh B pale
crpad. OnunoBpemento ¢ $1. T'epemneM mnuHHOMOKYCHBIE Tene-
ckonbl mpumensin X. Tofirenc, xoropomy nomoran B pabote
ero Gpar K. Toiiredc. O6a 6HH cOGCTBEHHOPYYHO CHENAIH MHO-
IO JIHH3 VIS TeJIeCKONOB Pa3/UYHBIX 1apaMeTpoB.

B 1655 r. X. TINofirenc mepBbiM 06paTu/ BHHMaHue Ha' He-
o0xonuMOCTh ydera atMocepHBIX BOJIHEHHA INIPH H3YYEHHH
BHauMOCTH 3Be3X, JIyHsl u nnader. C rejeckonom D = 5,7 ca,
F = 3,3 m on oTkpen wectoro cnytHuka CarypHa, HasBaH-
Horo Turanom (8,8 3B. Bew)®.

8 Y storo cnyturka B 1944 r. I'. Kofinepom Gbina o6HapyxeHna atMo-
chepa, B ocHoBHOM MeTanoBas. Ero macca 6suska K macce 'anumena —
Tpethero cnytuuka IOnuTepa u moury paBHAa yABoeHHoH Macce JIyuwl, pas-
HOll 1/ maccw 3emau. $SIpkocrs ero cnaGee Mo — mepBoro cryTHHKA
Onuzepa noury sa 3 38. Beut., TIO3TOMY OH He MOT OBITb 3aMeYeH B CKPOMHBIH
M0 paamepam Teseckon [anmnies. Beero CaTypH HMeeT JeBATb CIIyTHHKOB,
HO Bce ocrasnbuble c1abze storo. Ilocnepnufi, AecsaThHfl (B mopsixe OT-
KPuTHll) cnyTHuk CartypHa Obll OTKDHIT COBCEM HeJaBHO BO O paHUHH.
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Puc. 1. 3apucoeku nsavetsl CaTtypH HaGmopaTensMu
cepeaunnl XVE B.

B 1655 r. X. T'oiirenc, usyyaa CaTypH, KOTOPHIii €ro npes-
mecreenaukyn anunei, Tepenuit, [pumaneau u apyrue uso-
Gpaxkaiu BecbMa NPHYYAIHBEIM (puc. 1), yBemunacs B ToM, 4TO
IJaHeTa OKPYyXeHa KOJbUOM. «CaTypH OKpYKeH TOHKUM, MJIO-
CKHMM, CBOGOIHO MapsiliuM, HAKJIOHHBIM K SKJIUNITHKE KOJb-
IOM»,— €000l OH O CBOEM OTKDHITHH ((ppa3a, TakxKe NpouH-
TaHHaa 1o aHorpamme — wwHdpy) °. INonpobuoe onucanue KoJb-
1a AaHO B ero kjaccuyeckoM Tpyae «Cucrema Carypnar (1659).
BrnocnencrBuu  dpannysckuii mMareMaruxk I1. Jlamnac okxoao
1784 r., anrnuuanuy [1. Makesesu B 1856 r. n HanGosee cTporo
pycckuii Marematuk C. B. Kosanesckas B 1885 r. nokasasam,
YTO KOJIBIIO He MOXeT ObiTh CIJIOIIHBIM, a COCTOMT U3 MeJbyai-
WHX TeJs, 06palaluXcs BOKPYr niaHets. Bekope, B 1895 r.
sTa Teopus Obla TOATBEPXKJEHA CHEKTPOCKONUYeCKH HE3aBH- -
cumo apyr ot apyra A. A. Benononsckum B Poccuu, A. Tenan- -
npom Bo Ppanuuy, 1. Kunepom u B. Kamnbenom B Amepuke.
Hamepenue cIBHIOB JIMHUH NOKas3alo, YTO CKOPOCTH obpaie-

LluTHpOBaHHBIE B TeKCTe HOMepa ONpelelsioTcd IO MOPSIAKY paccros-
HHST OT IJIAHETHI.
% DKJIUNTHKA — ceueHHe IIJIOCKOCTbI0 ODPGHTH 3eMIH Boofpaxkaemoil

ey 7
HenoABHKHOH chepnl Heba.
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HMA Pa3HOYJaJIeHHBIX OT MJIAHeTHl UacTell KONbIA PasNHYHEbl, KaK
370 caenyer u3 Tperbero 3akona Kemsnepa. Ha stom ocnoBannn
6bl1 CHeJaH BBIBOJ O METEOPUTHOM CTpPOeHHH Kosbla Catyp-
na 1.

B «Cucteme Cartypha» omucaHpl Takxke TymanHoctb OpH-
oHa, BHAHMOCTb juckoB lOnurepa u Mapca — Hanuuue nsTeH
u Ipyrux o6pa3oBaHuil.

[Nocnenywmue Habnonennus 'ofirenc npoBOAMI C TeJeCKO-
moMm D =6 cm, F=6,9 u, y= 100, Camonensuble ped-
pakrtophl [tofirenca Obiid /s CBOETO BPEMEHH BeChbMa COBep-
mrennbiMu. TlpaBna, ycnex nabmofieHu#l cBsi3aH ¢ XOpolled BH-
aumocThio CaTypHa B Te rojsl. B oTnienbHble nepHOAbI, DOBTO-
psioriuecs gyepes 15 ser, KoAbLO (TOMHHA ero MeHee 15 Ka)
IPOEKTUPYeTCS HAa JMCK I1aHeThl pe6poM W NOYTH HEBHAHUMO
B TeJecKONbl C MaJbIMH OTBEPCTHIMH.

X. Trofirenc ynorpe6Gnasii JIKH3OBbE TeJECKONbl ¢ QOKYC-
ueIMH pacctosinusamu 37, b4 u 64 M npu cpaBHHTeNbHO HeGOJIb-
ILINX NonepeyHuKax o0beKTHBOB — o1 10 10 20 cu. Ero Tese-
ckonl ¢ D = 15 cm HEOZHOKPATHO C yCHEXOM JeMOHCTPHPOBAJI-
csi B AHIVIMACKOM KODPOJIEBCKOM OOLIeCTBe.

[lpu yBenuuenuu OKYCHHX paccTOsiHuil — OOGBEKTUBOB
YMeHBIUAIOTCA HX OTHOCHTeNbHoe oTBepcte A = D/F u Bo3-
MOXKHOCTb OINTHYECKHX OIIHGOK, BbI3BAHHBIX  CpepHYecKOl
abeppanyefi 1 B 0OCOGEHHOCTH MNONEPEYHBIM XPOMATH3MOM, T. €
PasHOUBETHbIM pa3MblBaHHeM H306paxenus. s noJydeHus
XOpOLIETO KayecTBa H306pakeHuil HYXHO, 4To6bl F > 7D%.
Ilpu orsepctud D = 200 mm 3to pact F > 280 000 mm =
= 280 m.

Crpemiienue Bce Gojiee u GoJsiee YIJIHHATE (DOKYCHBle pac-
CTOSIHUSI OOBEKTHBOB INPUBEJNO ACTPOHOMOB K CO3LAHMIO «BO3-
IyWHBIX» TejgeckonoB (puc. 2). IToucku MHBIX KOHCTPYKLHH
NPUBOAKAK B TO BpeMsi K HENPeOJONUMBIM TeXHUUECKHM TPYH-
HoctaM. B sTHX npu6opax OGBEKTHB M OKYJsIP KPENHUJINCh N0Y-
TH He3aBHCHMO OJMH OT JPYIOro Ha COOCTBEHHEIX HITATHUBAX.
Becru maGmionennsi yepes HHX OBJIO MCKJIOUHTENBHO TPYAHO,
HO TeM He MeHee TaKHe TeJECKONbl NMPOH3BONHUIHCH BIVIOTH 1O
cepenunbl XVIII B. Tak, nanpumep, B 1728 r. mranbsiHern
®. BuanuuHY B BO3AYIIHEE Teleckonbl paGortsl [. Kammnanu,
F=176u 10,7 », 10 BecbMa PasMBITHIM AeTajlsIM Ha HHUCKE
Iulanerhl HaGmoJan oceBoe BpamleHHe Benephl M mosyumd ne-

10 B 1935 r. coserckuii acrporom I'. A. Ilajin nokasan, u4ro cnexrpo-
PoTomMeTpuueckue AaHHbIE YKa3LIBAIOT HA TO, UTO TeJa, COCTABJSAIONIHE
KOJIbIO, OYeHb MeJKHEe — THIA MHKPOMETeOpOB.
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puon 24,3 3eMHBIX CYTOK, T. . He COBNAJAIOUIMH €O 3HAUEHHEM
JKana Jdomunuko Kaccunu (win unaye Jlxuosand JJOMHHEKO)
B 23,3 yaca (1666 r.). Tounas npolO/IKUTENBHOCTb NEPHOAA
0CceBOro Bpaues BeHepwl IO CHX MOp He H3BECTHA, HO MOXKHO

.

Puc. 2. «Bosayiunnti» teneckon XVII B,

npeinoJaratb, 4ro OHa OKakercs GOJbluel, A0 247 3eMHBIX
cyTOK ' (MO HOBEHIUMM DAIHOJNIOKAUHOHHBM H3MEDEHHAM) H
HanpasJjeHa 06paTHO OOGPAalEHHIO. ‘
JlnnHOpOKYy CHble 0ObeKTHBb! Wi Teneckonos B XVII B.,
kpome OpatbeB [iofirencoB u $. I'esenus,  u3roToBJAHM
JI. Kamnaun B Pume, E. [{uBuuu B Bononbe, 3. Unpuraysen -
B Tepmanuu, A. Osy u Il. Bopens Bo ®paunuu, II. Heins
B Anrauu u ap. OGpextusn [. Kamnanu, coxpanusiupecs 10

1 J1. B. Cxuanapesiu noayyud B 1887 r. nepuon Bpamenns Benepol
225 3eMHBIX CYTOK B IpAMOM HAIpaBJeHHH, UTO COBNAJAET ¢ NEePHOAOM 06-
pawenHs naanets (224,7 cyTok).
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HACTOSLIeF0 BPeMeHH, NPHU3HAITCA HAHIYYUIHMH 1O CTEMeHH
OJHOPOIHOCTH CTEKJIa H KauecTBy ero oGpaGoTKH.

JK. J1. Kaccunn *2 B Mtanuu npu nomowu tesneckona ¢ o0b-
extnBoM Kamnaud (pokycHoe paccrosinne 5,1 ) u npu yua-
CTHH TOCJIeIHero onpefienina B 1666 r. mo neransm Ha HCKe Ie-
puon Bpawenuss Mapca (24 «ac 40 mun)3, lOnurepa u Be-
Hephl, H3Mepus «cxkatue» [Omnurepa (14/15), nBuKeHHe ero
CMYTHHKOB U HX TeHeH Ha JHCKe IiaHetel. B 1669 r. on nepe-
exan B Ilapuxk, TAe C 5THM 3Ke TEJNEeCKONOM YTOUHHJ NEePHOJ
oceBoro Bpaulenus Comanua. Jas Ilapuxckoii o6cepBaTOpHH
6blTM 3aKasaHbl BO3LYIUHBE TEJECKONbl ¢ (DOKYCHBIM paccrosi-
uveM 10,2, 30,0 u 41,0 #. C nomoinpio 5,1-MeTpOBOTO H JaHHBIX
TPeX TEJNECKONOB Obl/IH OTKPBITHL YeThipe cnyTHHKA CaTtypHa —
VIII, V, IV u 111, coorBercTBenuo B 1671, 1672, 1684 u 1684 rr.,
nasBanusie Slner, Peda, Ilnona u Tedus (10—12 3B. Ben.).

B 1672 r. K. 1. Kaccuns OTKpBII MONsipHBIE IHANKH
Mapca, a B 1675 r., nabmonas xonasio CaTypHa, OTKPBLI LHENb,
WK 3a30p, MeXIy KoablaMu miaHetsl. OfHaKO nocnelHee oOT-
KpbITHE ObIIO Y2Ke CHeJlaHO paHbllle, B 1663 r., aHT/IHYaHHHOM
B. Bonom B Teneckon I1. Heiina (F = 11,6 u).

B nanpuefiliieM BEISCHHJIOCH, YTO KOJbIO CatypHa COCTOUT
U3 TPeX KOHIIEHTPHYECKHX uacTefl (YCJOBHO HX OGO3HAYMIH
yepes A, B, C). KoJiplia npo3paunbl HaCTOJNLKO, YTO CKBO3b
HHX «OPOCBEYMBAIOT» 3Be3npl. Ilocnennee koawno C, HasBaH-
HOe KPEeMNOBLIM, HauGoJiee NMpO3payHoe, GbLIO OTKPHITO ropasio
nosnHee ¢ 38-CaHTHMETPOBHIM pedpakTopoM Y. BoHIOM B
1850 r. B CIUA u nesasucumo B. [lefiBucom B Aursuu. Kpero-
BOe KOJIbIIO 1O coBpeMeHHbM fanubiM (B. T'. Paiir, H. I1. Bapa-
6aloB M Ap.) NpPoCTHPaercss AC MOBepXHOCTH mwapa CatypHa.
Tofirenc, wabmogasmuit B 1658 r. Toapko wactu A u B —
KOJIB1O C GBIJIO HEZOCTYNHO AJISl €I TeJleCKOona,— 1oJaras, 4to
KOJIbIIO HAXONHTCS HAa HEKOTOPOM PACCTOSIHMH OT NOBEPXHOCTH
Inapa.

Macca kosblla cOCTaBJisieT IPEMEPHO YETBEPTh JIYHHOH Mac-
CHl. BHIMMOCTb €ro HefieHMH B TeJIECKON SIBJASIETCH XOpOILeH
Xapakrepuctukoii mnpubopa. Acrponomsr XVII—XVIII BB.

2 Bo nsGexanne myTannusl otveram, to y JK. JI. Kaccnun (1625—
1712) 6pnn crim YKak Kacenun (1677—1756), snyx I1. ®@. Kaccnnn ne Tiopu
(1714—1784) wu npasuyx K. JI. Kaccusu ne Tiopn (1748—1845). Bce
OHH — aCTPOHOMBI B GBLIR AMPeKTOpaMH IlapiKckoil o6cepBaToOpHu, HoCAeN-
M — 50 1793 1. .

13 CoBpemennoe suavenue 24 wac 37 mun 22,6 cex.

23



B HeCOBepIUeHHBe TeNeCKONbl He MOTJIH pPacCMOTpeTh Bre Je-
Tand CTPYKTYpH Kosbla CatypHa.

JIMH30BbIE TeIeCKOIEl LTHPOKO HCNOMB30BAUCh H B PoccHH.
PasBuTHe acTpOHOMHYeCKHX HaO/MIOAeHHH OBIIO TNOXYMHEHO
B 3TOT NEPHOL B OCHOBHOM IIPAKTHYECKHM 3alauaM Kopalie-
BOXKJECHNS — ONpEeJeJEHHI0  KOOPAMHAT  CYJIOB B MOpe.
B 1692—1696 rr. 6bia o6pasoBaHa XoJaMoropckasi ofcepBa-
topusi, B 1727 r.— [lerepbyprckas npu AxazeMu Hayk.
Ilerp I nposiBasin GONBIIOH MHTEPEC K PASBUTHIO aCTPOHOMHH.
Bynyuu B I'punsuue B 1698 r., oH cam ¢ nOMOLIBIO KBaApaHTa
Habuojan 3a nonoxenneM Beneprl. [logo6Hble ke nabmoneHus
ou Besl B o6cepBaropusix Fonnanguu, Jauuu u I'epmannu, Ha-
XOJISICb TaM TIPOe3TIOM.

B 1675 r. B Anrsiuu 6bli1a ocHoBaHa I'punBHUcKas oGcep-
BatopHusi. OHa Gbl1a TakxKe cO3llaHa AJs NPaKTHUeCKUX Leded,
B OCHOBHOM JJIsl HYXJ MOpCcKo# HaBurauud. B Heit onpenens-
Juch nosioxenus 3Be3n, ConHna, Jlyusl 4 nnader. [lepBoiM aH-
pexropom Obin JIx. @aemcrun — kpynHefmuit Hab/oxaTeNb
Toro BpemeHd. OH BBeJ B SKCIVIyaTaIMI0 MHKPOMETD C NMOABHX-
Ho# muthio (tuna B. Tockoitus u np.). Tak oH duxcuposas or-
THYECKHH UEHTP W 3HAYUTENHHO YBeJHUYHJI TOYHOCTb HabJofe-
Hul, JoBefd ee 1o 10"/, B TO BpeMst Kak npH HabIIOLEHUH HEBO-
OPYIKEHHBIM [VI330M (4epe3 IMONTPBl) TOYHOCTD Obiia ot 17 10 107,
O6cepBatopust HMeNa CEKCTaHT ¢ paguycoM 2,1 m, 1-meTposblit
KBaJIpaHT, TeJieckomnsl ¢ hokycamu 2,1 1 4,6 »u 1. X. B otnune
OT acCTPOHOMOB JIPYTHX CTPaH aHrJHuaHe He yrnoTpebJsiyid IHH-
HOOKYCHBIX Teleckonos, xotsa B 1692 r. X. T'ofirenc B uncie
apyrux nepefan KoposnesckoMmy obiiectsy 37-MeTPOBBIH BO3-
IYLUHEIH Teseckon ¢ oGOpyIOBaHHeM JJIsi MOHTHPOBKH CHC-
TEMBI.

dremcTiig Ha nocty AupekTopa I'puuBHUCKOA 06GcepBaTo-
puu cmennn D. Tanuedt, koTopriii, B yactocru, B 1718 r. o1-
KPbUT sIBJIeHHEe COGCTBEHHBIX JBHXKEHHH 3Be3Jll, CUMTABLIMXCH
penoiBmKHbIME. CpaBuuBas noqoxenne 3Besfi Cupumyca, IIpo-
IHOHA M ApKTypa 1o APEeBHUM TPeYecKHM 3alHcsiM H N0 3and-
cam gatckoro actponoMa Tuxo Bpare (nns Cupuyca) co cBo-
UMH HaOMIOJCHHAMH, IOJYYeHHBIMH C YTJIOMEPHBLIMH MHCTPY-
MEHTaMH, OH 3aMeTH/1 U3MeHeHHe HX YIVIOBHIX PacCTOsiHHH OT
SKJAUNTUKH. DT0 GHIO OUeHb BXKHOE OTKPLITHE, IOKa3aBllee,
41O IBMXKeHde BO BeeneHHOH npucylle BceM ee OOBEKTaM.
B 1677 r. Tanneii oTkpol1 11apoBoe ckomierue B I'epkynece, B
1705 r.— siBjienpe nepHOAMdYecKHX KoMer. OH OTMETHJ BaxK-
HocTh Habmogenus npoxoxienull Beweprl no aucky Cosnna
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115 OmpejesieHdss cyTouHoro napajnaxkca ComHna 4 o BbluM-
cJleHHsI paccTosinus 10 Hero. Kpome toro, B 1693 r. oH BhIBen
ypaBHeHHe I JIMH3bI M 3epkasna (Ge3 yuera «npaBuIa 3Ha-
KoB»— cM. c1p. 70 u 163)

1 1 1

F os1 ' s?

rjie §; — paccTosiHpe 10 00GBEKTa, a $, —— J0 ero H3oGpakeHHs.

B nanbHefimieM ampekropom o6cepBatopuu Owur Hx. Bpan-
Jjeft, CylecTBeHHO yayuiins o6opynoBanue I'puuBHUCKOH OG-
CepBaTOPUH, OH MOBLICHJ TOYHOCTh HAOMONeHUH O 4 cex AyrH
[0 CKJIOHEHWIO H | cex BPeMeHH MO NPSMOMY BOCXOMKICHHIO.
C 65-MeTpOBBHIM BOZAYIUHBIM TesieckonmoM Dpapmest B 1722 r.
OYeHb TOYHO M3Mepus Iuamerp Bemepri. B xone nabmogenuit
OH OTKpPBLT TONHYHYIO abeppaiuio — siBJieHHE, CBsI3aHHOE
C FOZUYHBIM OGpalieHneM 3eMTH i C KOHEYHOCTHI0 CKOPOCTH CBe-
Ta. Bce 3Be3sb! ONKCHIBAIOT B T€YeHHE Troja Ha He(e SJJIHICH,
KOTOpBIE B TIOJIIOCE SKJIHIITHKU (ceBepHBI B co3Besinu [pako-
Ha, I0KHBIH B Jlopano) BEIPOXKIAIOTCSA B KPYTH, a B MJIOCKOCTH
IKJIUNTHKY -— B TpsiMble JTHHUH. OH NOAYYHI A8 GOJBIIONH OCH
anmunca 20”7 — coBpemenHoe 3nauenue 207,496, [Tosmuee GrLTO
OTKPHITO SIBJIeHHe CYTOYHOH abeppaly, CBS3aHHOe ¢ BPallleHueM
3emsn. Ero anauenue -~ 0,32 1 TOYeK Ha 3eMHOM 35KBaTOpE.
k. Bpannesi usyuan aBnenue abeppaluy cHayasa C BePTHKAJb-
HO YCT2HOBJIEHHBIM B I'. KpI0 TesieckonoM, Hab/ofas 3eHUTHYIO
3pesfly y [pakona, a 3areM c TesleckonoM Ha Gojiee yn06HOMN
¥ IOABUIKHOH MOHTHPOBKE, YCTAaHOBJIEHHHIM B Y HHCTEHJIE.

Hpyrum ero oTkpelTHEM OBLIO CJIOXKHOE SIBJEHHE HYTAlHH —
IBm:keHue uctHHHOTO Ilosoca Mupa OTHOCHTENBHO CpefHEro
ero nosoxennsi. OKOHYATENbHO 9T0 GHUIO MM HOKAa3aHO M onyos-
JHKOBaHO B 1748 r. nocne psina TIHATENBHHX HaGMOREHUH
B niepuo] ¢ 1726 no 1747 r.: TPaeKTOPHS IBHMKEHHS JIJIHIITHYE-
ckag ¢ moayocamu 9”,2 u 6”,6 u c nepuozom B 18,4 Jer. Ha
npakTHKe HaGMIORaeTcs pe3yJ bTHPYIOWIAS JBYX INBHKEHHI —
HYTalUK M IPELecCHH, TPaeKTOPHUS NONyYaeTcs B popMe KPyro-
10/106HOH BOJHHCTOH JIMHHH, PasMEPhl TPAEKTOPHH OMpelesi-
I0TCs1 mpeneccuell ¢ mepuoAoM 26 ThIC. JieT.

Yenexu acrpoHoMud XVII—XVIII BB. cranu BO3MOMKHB!
JHIb 6Jarofaps NPHMEHeHHI0 CKOHCTpyHpoBanHo# JK. [1uka-
pom B 1667—1669 rr. 3putespHOH TPYOBl C HUTAHBIM MHKPO-
MeTpoM.

4 Yron, non xotopbim us uedrpa CoJnla BHAEH paauyc 3emJH.

25



[Mupokue uccnenosanust nebecHOi cdephl Bena TOrAa TaKKe
[apmxckas ofcepsaTopusi, nocrpoenHass B 1671 r. Ona 6blia
3HAYMTENBHO NY4llle OcHaueHa, yeM I'puuBHucKas. B nell npu-
. MEHSUIHCh IJIMHHOGOKYCHBIE, B UACTHOCTH BO3AYLIHBE, TeJe-
ckonbl. PH3nYecKHe HJIH, KaK MbI Tellepb POBOPHM, acTpoduss-
yeckHe HaGmoleHusi ObLIH 37ech NepBOKJaaccHbIMH. Ho napux-
CKHe aCTPOHOMEI He CMOIVIH BCe JKe JOCTHYb TOH TOYHOCTH B H3-
MepeHHH NOJIoXeHHH HeGeCHBIX CBeTHJ, KOTOpPOH MOCTHIVIH
B ['punBnue. Hckyccrso Habmonenuii 51. I'epenust, X. [ofiren-
ca u K. JI. Kaccunu 6ui10 HCKIOYHTENbHO BRICOKMM. [Jocie-
Josarenu JK. . Kaccunu elle 10Aro He MOIMM YBHIETH TOTO,
YTO BHAEN B CBOM MJIHHHO(OKYCHBIE TEJECKONBl 3TOT TaJaHT-
JIUBLIH ACTPOHOM.

2. 3EPKAJIbHBIE TERECKONbI XVIiI—XVIII 8.
U UX SHAYEHME RJiS PA3BUTUS ACTPOHOMMUMH

Tpyauoctn ¢ ynorpeGneHHeM OJHOJIMH30BHIX TeJeCKONOB-
pedpaKTOPOB 3aCTaBJIAJNU HCCIefOBaTeNied HCKAaTh HOBHE INy-
TH. BrIJo 06parieno BHUMaHHe HA 3epPKaJIbHbE ONTHUECKUE Te-
JIECKOTIBI, HJIH peduieKTOpH. B 3moxy BHeApeHHs 3THUX TesecKo-
TOB B HAyKY XA U paGotan Besukuil Hetoton. O ocymecTBus
pasnoxeHHe OeloTO CBeTa Ha CHEKTP C TOMOLILIO CTEKAH-
Ho#l mpu3Mbl (10 Hero 910 genan Sum Mapek Mapuy).
HetoTon cuuran, 470 NpeJNOMJIEHHE CBeTa M IPOUCXOXK[ICHUE
[IBETOBOH raMMbI — HEPas3pPLHIBHO CBsI3aHHBE SBJAEHUA. ITO
NPHBEJIO €ero K OWHOG0YHOMY 3aKJIIOYEHHIO, HTO «KO03(dH-
IIHEHT JUCIEPCHH» vV = "-A_r—”l NOCTOSIHEH IJis BceX NPO3PAYHbLIX
cpell, H MOSTOMY HM3TOTOBHTH aXPOMATHYECKHH, T. €. JHILIEH-
HBIH IBETOBBIX ONTHYECKHX OIIHO0K OGBLEKTHB, HEBO3MOXKHO.

Actponomst XVII B. orkasanuch OT moHcka myTefi ycrpa-
HEHHfl 5TOT'0 CYLIECTBEHHOrO Ae(peKTa OXHOJHH30BHIX IJIHHHO-
(hOKyCcHBIX OGBEKTHBOB H COCPELOTOUYHJIH BCe BHEMAHHE Ha YCO-
BepLIEHCTBOBaHUH peduiekTopoB. MX onTuueckue cxeMbl GbUIH
npennoxensl H. Lykku B 1616 r., M. MepcentoM B 1638 1.,
Ix. T'peropu B 1663 r. u I'. Kaccerpenom B 1672 r. Liykku npes-
JIOKHJI CXeMy C BOTHYTHIM 3€PKaJiOM H OKyJsipoM; Mepcenn —
¢ IBYMsi, GOJIBIIMM BOTHYTHIM W MaJsIbIM BEITYKJBIM HapaGosiu-
YeCKHM, 3epKajiaMH C COBMellleHHBIMH (okycamu («ahokanb-
Has» cxeMa) u OkyJaspoM; [ peropu — c IByMSL BOTHYThIMH
3epKajJaMH OpPH MajioM SJLIMNTHYECKOM, NOCTaBJ€HHOM 3a (ho-
KYCOM TrJiaBHOrO, M OKynasapoM; Kaccerpen — ¢ BOTHYTHIM
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rJ4BHBIM 3€PKANOM H BHIMYKJBIM MaJbiM THOepOOJIHYECKHM,
NOCTAB/EeHHBIM Tiepel] ¢GOKYCOM TIJIaBHOTO, H OKYJSIPOM.

CxeMBl 5TH He HaIJM MPAKTHUYECKOTO OCYUIECTBJIEHHUS, MO-
CKOJIBKY TEXHHKa TOTO BPeMeHH He MOrjia 06ecneYHTb COOTBET-
CTBYIOLIETO KOHTPOJISI NPH H3TOTOBJIEHHH NOBEPXHOCTEH BTOPO-
ro nopsinka. JIumwe B 1764 r. P. I'ykoM 6blJ1 IOCTPOEH TeslecKOn
no cxeMe I'peropu, HO KauecTBO €ro OKa3asloCh HHU3KHM.

s Hac BaxkHa, KoHeyHo, He ¢opmanbHasi para usobpe-
TeHHS pedieKTOpa, a Ta, KOria OH CTaJl IPHIOAHBIM JJIst HabJIIo-
nenuii. A7a 3acnyra npunamiexut M. Helotonv. B 1668 r. on
COGCTBEHHOPYYHO IOCTPOWS peJieKTOp C TOTEepeyHHKOM BOI-
HyToro 3epxana D = 2,5 cu U3 3epkanbnoit Gpousel 1%, npu
¢dorycHoM paccrosinuu 16,5 cu (r. e. ¢ A=1:6,6) 1 yBenu-
yenuu 41 *. B kavecTBe OKyJisipa B HeM HCIOJb30BaNach INIO-
CKO-BBINYKJasA JHH3AC [ = 4 MM, UMelOIIasi KPUBU3HY BBITYK-
noft moBepxHOocTH 2 mm. CHu3uB yBenuuenue o 25, Hrioron
y6enuics, yTo HabmofaeMble OOBEKTH CTaHOBSITCH OOJee sp-
KuMH. UTOOR Ha6GOATeN b He 3aC0HS [OJIOBOH CBET, OH NPHU-
MEeHHJ [IHarOHaJIbHOe 3epKafblle WM IPH3MY IOJHOTO BHYT-
peHHero otpamenus. [Ipy COCTOSTHHH ONTHKH NepBOH U BTOPOH
nonoBunbl XVII B. cxemy Hplotona 6bl10 3HAUHTENBHO Jerde
OCYIIeCTBHTb, UM, HanpuMmep, cxemnl Mepcenna, ['peropu uiu
Kaccerpena.

Bropo#i, Briosine yAOB/IETBOPHTEbHBIH 11eCTHRIOAMOBLIH Te-
aeckon M. Hetorona 1671 r. umen D = 3,4 cm, F = 15,9 cm,
T.e. A = 1:4,7, u ysenvuenne 38 *. 3epkano ero GbLI0 cde-
puueckuM, Hrloton e mbitancs npunath eMy ¢opmy napato-
Jouza BpauieHusi. V3-3a HecOBepLIEHCTBA TEXHOJOTHH MOJH-
POBKH Kpaf 3epKaja HMeJH MeHBIIYIO KPUBH3HY, YeM LEHTP.
Stn HepocraTku HBIOTOH cTpeMmics yCTpansiTh MyTeM BBelle-
HUsl HeOOJBLIOrO OTBepCTHsS -— AHadparMel B IPOCTPAHCTBO
MEXAY TJ1a30M M OKYJSPHOH JIHH3OH.

PacueTsl nokaseiBalOT, MeXNY IPOYHM, YTO B IEPBOKJIAC-
CHOM pethJieKTOpe  BIIOJIHE BO3MOXKHO NPHMEHATh chepHuecKoe
3epKaJio, ecJId TOMbKO MPH AHaMeTpax ero orseperuél 10, 100,
1000 u 10 000 #m OTHOCHTe/IbHbIE OTBEPCTHS Gy Iy T MEHbILE HIH
PaBHBI COOTBETCTBEHHO 1.

4D 1 1

=F=

N 1 1 1
3 T 3370152 '32,7°
1,52 V D(mn)
15 Dror crnaB 13 6 vacTeil Meiu u 2 uacTeil 010Ba GHICTPO TYCKHEET
W Tpefyer nepenonupoBkH. Hbloton a0GaBus B Hero 1 uacTs Mbilubsika,
4TO cHesasio ero Gosiee GecTSIKMM M JieTde MOARAIOMIMMCS TOJHPOBKE.
18 dopmyna . [I. Maxcyrosa.



B sTOM caydae jpedopManuy BOJHOBOrO (GpOHTA (ero us-
rubBI) TOCTe OTPaMeHHs: OT 3epKajia GyAyT MeHblUe YeTBEPTH
JJHHB BOJIHBI CBeTa, H riyia3 Oyjer He cocoBeH OTAUYUTH OLNG-
KH YKJIOHeHHst cepbl OT mapaGomousa.

Teneckon Herorona, yTo6bl OTBEUATh 3THM YCJAOBHAM, NOJ-
®eH 6ot uMeth A = 1 : 4,9. B neficTBUTENIBHOCTH Xe OH HMeN
A = 1:4,7. HesnaunrtenbHoe pacXOXIeHHE HE HMENIO NPAaKTH-
YeCKOTO 3HAUeHHsI, T. €. 3ePKaN0 ero He OTVIHYa/IOCh OINYTHMO
OT napaboauyeckoro. THM U 0OBSACHAIOTCS XOPOLIHe BO3MOK-
HOCTH Masenbkoro peduiekropa Hplotona, B KoTopwifi Ghuid
Bunubl cnytHURA [Onurtepa, dassl Berepsl u npyrue HeGecHble
o6bekThl W fABaeHHs. Peduektop, cremanubiit HeotoHoM
B 1671 r., XpanuTcs B Hacrosimiee BpeMs B Aursmiickom
KOPOJISBCKOM acTPOHOMMYECKOM 00U 2CTB2.

YGeluBUIHCE B XOPOHIEM KauecTBe H300paxeHHIH pednex-
Topa co chepudeckuM 3epkanoM, HploTon He napa6Gosnsosas
CBOM 3epKaJjia, He3aBHCHMO OT 3Hauenus A. B3amen crek/siu-
HBIX 3epKaJ, oTpaxkawouux Bcero 4—b5% ynasuero ceera, OH
HCIOJAB30BaN 3epKaia 3 ChequanbHOH OPOH3B, KOTOpas MO-
XeT OTpaxkaTb B CBexxeM coctostHuu 10 60% cBera, ynasiuero
no Hopmanu. OnnHako HblOTOH He HCMO/b30Baja NOCTPOEHHBIE
MM TeJeCKOMbl Js ITMPOKOH NpOrpaMmsl HaG/MIONeHHH, KaK 3TO
crenan Lanuneii.

ITosnnee B Auriuy HbIOTOHOBCKHU{T peduiektop ¢ D = 15 cm,
F=158nu A=1:95 (no dopmysie tpebyercs A =1:8,1)
noctpoun JIxoum Tapmeli. Teseckonm ero HeMOHCTPUpPOBAT-
ca B 1721 r. On umen G6GpOH30BOE 3€PKaJ0 U AEPEBAHHYIO
TpyGy, MepelBHTAOILYIOCS 110 a3HMYTY H BbICOTe B HeGOJIbUINX
npenenax. [IpuGop mossossii BuAeTh cnyTHHKM IOnutepa, ux
TeHb HA UCKe TIaHeTHl, enb Kaccunu koapna Catypha u apy-
rHe OPBEKTHI, BHIHMble, Hanpumep, u B pedpakrop X. I'oit-
reaca ¢ D = 19,0 cu u F = 37 m.

B ominune or cucreM Llykku u Hplotona, cucremsr Mep-
cenna — ajokranbnas, I'peropu — 3adokanbnas u Kaccerpe-
Ha — npeidoKkajibHas SBASIOTCH YIJIHHAIOWAMA 17, UX 5KBH-
BaJieHTHOe (POKYCHOe PpAacCTOsiHMe NpeBhlllaeT IpsiMoe B 3—
4 pasa u Gostee 10 GeckoHeyHocTH (B cucTeMe Mepcenna).

MHoro 3epkanbHbIX Tejeckonos (Gabpuunoro THna B 1732—
1768 rr. B nuubypre 1 nospHee B JIongone usrorosua . Iopr.

17 AdoxkaibHOH HA3BIBaeTCs CHCTeMa, AMAS NapajyeNbHBIH NMY4OK
Jyueil, 3adoxanpHofl — cucTemMa, B KOTOPOH BTOpOE 3epKaJIO TeJecKona cTa-
BUTCA 332 TOYKOH (oKyca ryIaBHOro 3epkaja, a npeidoKaqbHOR — CHCTeMa,
B KOTOPO#t 5T0 3epKajo CTOUT BHEepelH TOYKH (POKyca IJIaBHOTO.
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Hanbonbiuiuil u3 Hux umen D = 55 cm u F = 3 m. [Tocrpoen-
Hble [0 PA3JIMYHBIM CXeMaM, B YaCTHOCTH T'PerOPHAHCKOH ¢ na-
paGoU4ecKuM IVIaBHbIM 3€PKAJOM M BOTHYTHIM 3SJJIHIITHYE-
CKHM, 5TH TeJeCKOThl HAULTH WIHPOKOoe pacnpocrpanenue. [Te-
pex cmepThio [opT BeiBest U3 cTPOst Bee 060PYIOBAHUE U YHUU-
TOMHJ BCE MATEPHAJNE! [0 TEJIECKOTIAM, COJEPKABITHECS UM IIPH
xusuu B cekpere. CoBpeMennoe nccaenobanue [. 1. Makcyro-
BrM 3epkas Hlopra nokaszamo mx BBICOKOe KayeCTBO, HECMOTPH
na nouru 200-jeTHHH «BO3paCT».

B ronne XVII B. B I'epmannu 3. Uupunraysen uarotonsa
Gonbluive MelHble 3epkana fo 1,5 m B nomepeunuke, ¢ PoKyc-
HeM paccrosinueMm 1o 180 m. M3-3a HU3KOro KauectBa OHH HC-
1MOJIB30BANKCH JHIIb /IS TelMHoTeXHUKH. B ux ¢oryce nnasui-
csl, Hampumep, cepeGpsiHbIA Tanep.

B Poccuu Gonpmioro ycnexa B H3TOTOBJIEHHH MeTasljldue-
CKHUX 3epKasi xuamerpoM 1o 50 cu nocrur $1. B. Bpioc, ynor-
peGJasBIINA HX U A1 HaGMONeHHH 32 HeOeCHBIMH CBETHJIAMH.

Ho wuanGomee Bblparomidecss JOCTHKEHHS I[IPHHAIIEXRAT
M. B. JIoMOHOCOBY, KOTODBIH 3aHAMAJCS H3TOTOBJIEHMEM acTpo-
HOMHYECKUX IPHOOPOB C NepBbIX JeT npebuiBanus B [lerepOypr-
ckoil AxameMHH HayK, a OCOGEHHO IJIOZOTBOPHO B MEPHOA
1762—1763 rr. B co3gaHHOH Ha QoMY Macrepckoil. Jlomono-
COBy noMoranu wmacrepa H3 akalemuu — M. M. DBexses,
®. U. Tuporun, A. U. Koaorouun, H. T'. Yuxos, Y. U. Kan-
MBikoB, [1. O. Tonpurun # gpyrue. OHM YAVUIIWIH peHenTsl
U TEeXHOJIOTHIO H3TOTOBJIEHHSI METa/JIHYeCKHX 3epKal Tele-
CKOMOB ¢ GOJIBIIOH «HpUyMHOXKaWel crnocobHocTson. [locie
YOOPHBIX TPYZOB MM YAAA0Ch H3FOTOBHThL OXHO3€PKaJbHbIA
TeJeCKON € OTHOCHTENbLHbIM OoTBepcrHeM A = 1:7. B 1762 r.
M. B. JlomonocoB paspaGoTtas U OCYLIECTBHJI Ha NPAKTHKE HO-
BYIO CXeMy TeJleCKONa, oTjauyamuiyiocs ot cxeM [Helotona,
Kaccerpena n I'peropu, HO He3aBUCHMO OT HEro MPeNIOXKeH-
HYIO TaKXKe PANOM APYTHX ONTHKOB H acTPOHOMOB. Kakwue 00b-
ekTl Habmoxan M. B. JIoMOHOCOB CO CBOMMH  3ePKaslbHEIMH
TeJeCKOIlaMH, MbI ellle TOYHO He 3HaeM. M3BecTHO TOMBKO, YTO
3€DKaJIbHBIMH T'DErOPHAHCKHMH TellecKonamu AKazeMuuecKOH
06cepBAaTOPHH OH MOYTH HE TMOJb30BAJICS.

PaGorsr M. B. JlomMOHOCOBa Hal 3epPKANBHBIM TEJIECKOIOM
nponomxkan U. II. Kynubun. ¥V cebs na pomune, B Huxuem
Hosropoze, on yaunan 06 H3roToBieHHH 3epKajlbHBIX TeJECKO-
NOB B AHIVIMM H NPHUCTYNHJ K CO3JAHHIO 3THX NpHGOpOB.
Kynu6uu pasragan cexper cniasa meTanna Iisi 3epKana, pas-
PaGoran TexHoJOrHIO ero 06paGOTKH M HM3rOTOBHJ fBAa Tele-
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CKOIla Mo rperopHaHckoii cxeme. B 1768 r. on nepeexan B Ilerep-
6ypr u Hayan paGotath B AKafeMdH Hayk. CO CBOMM MOMOLI-
pukoM ontukom M. IllenneBckuM OH HeyTOMHMO COBepLueH-
CTBOBaJl 3epKajbuble Testeckombl. Jlo Hac Jjoma  pa6ora
H. I Kynn6nna «Onucanye acTPOHOMWYECKOH NePCNEeKTHBH
B LIeCTh [IOMMOB, KOTOpas B TPHAUATh Pa3 yBeNHYHBAeT H,
caefoBaTeNbHo, IONHTEpPOBHIX CNYTHUKOB SICHO MOKAa3HBATh
GyaeT» ¥ ONMH H3 €ro TeJecKoroB, KOTOphi xpanutes B ocy-
napcrBennoM Dpmutaxe B Jlemunrpane. M. I1. Kyaubun ne
¥MeJl TIONNEPXKKH B AKalleMHH HayK, M ero TajaHTJHBEE H30-
OpeTeHUsl TIOCTUTJIA TOPbKas Cylb0a, Kak M H306peTeHHsl MHO-
IHX POCCHHACKHX CaMOyuYeK TOTO BPeMEeHH.

Hsrorosnennbie B Poccuy TesiecKonsl-peuieKTOpE ¢ MeTal-
JIMYECKMMH 3ePKajiaMH IOYTH He HCNOJIb30BAJHCh A HAOM0-
IeHHuH.

Baxuefiine OTKPEITHA C 3ePKaJbHBIM TeJeCKONOM OblIH
cienausl B Aurnuu B. Teprienem. Myssikant no npodeccus,
Tepwenr us [anHoBepa mnepecennnics B aHTVIMACKHA TOPOX
bar u u3 JuobUTesNs1 aCTPOHOMHH OLICTPO BBIPOC B KPYNHOTO
acTpOHOMa H onTHKa. TOrAa yiKe CYIeCTBOBAJIM COBepLIEHHLIE
CHCTEMBI JIHH30BRIX TesieckorioB [l. Jo/onna, HO OHH CTOMJIH
noporo. T'eprienb cam H3roToBAsN Gosee NOCTYNHBIE TeJeCKO-
nel-peyiekTOpEl ¢ GPOH3OBEIMH 3epKaslaMH H Jlaxe NpOAaBaJ
#Xx. OH (QakTHYeCKH CTaJ NePBBHIM Da3BeNYHKOM 3Be3IHHIX CH-
crem. epiens otnosupoBan u orwangosan okodo 100 sepkan
1ns Teneckonos. O joBen ux pasmepul 10D = 1,22 mu F =
= 12 u. HauGosnee kpymnoe 3epxaso u3 cruasa 75% menn u 25%
0/I0BA OH 3aKJ/IIOYHA B TPYOY K CMOHTHPOBAJ Ha a3UMYTaJbHOH
YCTAHOBKe, NMOABHKHOHA IO BEePTHKANH U FOPH3OHTANH. 3epkKa-
A0 Becuso 960 xe mpu Tosmuune 9 cm. Teneckon 6b1 co6paH 1o

" «ppoHTOBOH» cXeMme, 6e3 MPOMEKYTOUHOH 3epKaJbHOH OHTHKH.
Ha6mopatess cMOTpes HeNoCpPeICTBEHHO HA pabouyio MOBEPX-
Hocth 3epkana. [Ipu ornocurensuom otBeperun A==1:10 tpe6o-
Basnachb napaGonnueckasi (opma 3epkana D=1,22 u, Koropas
oTJIMyaeTcst OT CepHUYeCKoH (TOro Xe pajnyca KpHBH3HEI IPH

BepLINHE) BCETO JIMWIb HA g

yeckass OCb JOJXKHaA GbljIa IPOXOAHTH He uepe3 NOBEPXHOCTb
3epkajia B ero nenrpe (Bepuse), a c6oky. Bcero sroro Iep-
HIEJIIO He YAAJ0Ch JOGUThes, N09TOMY H300paxeHHe OJNYyYHIOCh
HEYETKHM.

Jlydliux pesy/ibTaTOB OH JOCTUT C MEHBIUMMH TeJIeCKOIIaMH.
Hexoropbie u3 HuX, ocobento ¢ D = 16,5 cu u F = 2,1 #,

sm. KpoMe Toro, rJaBHasi ONTH-
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OblM BHICOKOI'O KayecTBa, AaBa/li 3HAYHTEJbHblE YBENHUYEHHS
B pesyJ/ibTaTe NDHMEHEHUS CHJBHBIX OKyJsApoB OT y = 2000 *
0 y = 6652 *. Ma-sa BosHeHuss artMocdepbl HMX yAaBaloch
HCHOJIB30BATh TOJMBKO MJIst CllelHadbHbIX ue.neﬁ — H3YUYCHHSA
TOUEYHBIX OGBEKTOB, ABOHHBIX 3Be3f (nmpH Gosbmux D u F). .

C ollHUM W3 TaKHX TejJeckonoB ['epmienb, KOTOpOMY aKTHB-
Ho nomorana cecrpa Kaposuna, caMa OTKpHIBILAsi BOCEMb KO-
Mer, obnapyxun B 1781 r. B cosBesnnu BiusnenoB oGbekr,
KOTOpHIA GBI 3aMeTeH yxkKe NPH OKyJaspe ¢ = 227 *.

Ilerep6yprckuit actporom A. H. Jlakcenb nyteM BhIYHCIe-
#HH JOKasaJj, YTO 3TO He KOMeTa, KaK AyMaJsl aBTOpP OTKPHITHA,
a cefipMas Goablias 1nnanera CONHEYHOH CHCTeMBl, Ha3BaH-
Hast nosniHee YpanoMm. B 1787 r. B. T'epwens B Teseckon
D = 30,6 cm, F = 6,1 # OTKpPBIN y 5TOH IJIaHETH JBA CIIyTHUKA
v Ha3paa ux Turanusa u OGepon (14,0 u 14,2 Bu3yanbHOH 3B.
BeJI. B CPENHIOI0 onnosuiuio.). B 1785 r. on oTkpeLT ABa CnyT-
urka Carypna, Ha3BaHHble Mumac i Duuenan (12,1 u 11,7 Busy-
aJbHOH 3B. BeJl. B CPENHIOI0 ONMO3HIHIO).

Baxuocts 3THX oTKphitdii B. I'epuienss Tpyano nepeornte-
HATh. JIO HEro C TeNeCKONOM IIaHeThl HHKTO He OTKPBIBAJ, H B
nocnenyone 65 yer GoJblIMe MJaHeThl Takke He GBITH OT-
KPBITHI.

B. I'epiuesip, KpoMe TOr0, yCTaHOBHJ cxkaTHe CaTypHa H O1l-
pereamst B 1790 r. nepuox ero Bpawmenns B 10 4ac 16 mun, or-
KpPBL1 NMEPHOAHWYHOCTh B H3MEHEHHH NOJSPHBIX LIanok Mapca,
CYHTas 3TO apryMeHTOM B INOJIb3Y €r0 OOHTaeMOCTH, HaGJIOLaJ
tymaHHocts Opuona (1774), nuck Connua u o6pasoBaHMs Ha
HeM H T. A. Ho rsiaBHble ero pa6oTbl OTHOCATCA K 3BE3JHOMH
acrpoHoMuH. OH NOHSJ, 4TO AJIs TOJIHOTO HCCJIENOBAaHHS 3Be3J-
HOH CHCTeMbl HeOOXOAHMO YBe/IHYHBATh NONEPEYHHKH 3epKall,
IPH 3TOM KOJIMYECTBO CBeTa BO3pacTaeT MPONOPHHOHaNbEO D2,
HOCKOJIbe OCBCHICHHOCTb OT 3B€3Jbl H3MECHACTCH O6paTHO ‘
NPONOPHHOHANBHO KBaipaTy pacCTOSHHSI 3Be3fia — JeMis,
TO, YBeJHYHBasg NONEPEYHHK 3epKana (MMM OObeKTHBa) B 1Ba
pasa, Mbl B JBa pasa Kajbllle MPOHHKaeM BO BceseHHy0.

C 1775 r., ucnonnsysi Bce OGojiee COBepIIEHHBIE HHCTPY-
MenTel, B. Tepment cucrematnuecku usyyasa HeGecHyio cdepy.
Jlyqmue pesysbratel OH moayudma B 1783 r. ¢ Teseckonom
D = 30,5cm, F=6,1 » npu mose 0°,25 N0 MeTOAy «3Be31-
HbIX yepnkoB» 18, B Gosiee mospmuee BpeMst NOJOGHEIE e MJIAHB

. 18 Metop usyuYeHHs pacrpejeseHusi 3834 B OTAENBHbIX, TIOUTH PaBHO-
MEDHO pachoNiOKEHHHX yuacTkax He6a uHciaoM oT 683 mo 400.
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npuMeHsJIHCh HeonroKpaTHO (Kanreitn, [Tapenarounp.). I pxocrs
M KOJINYECTBO 3Be3Jl Ha ONpeJieleHHOM YYacTKe OH NPUHHMAJ 3a
Mepy IyyOHHBl NPOHHKHOBEHHS B 3Be3jHylo cucremy. CobpaH-
HBlE IaHHBIE O pacnpelefeHit 3Be3ft B cucteMe Mieunoro [TyTu,
CBUIETeJNbCTBYIOIMME O OGOJBIION MX KOHLEHTPalHH, ObLIH
B 1785 r. ony6nukoBasel uM. OH BhIpasHi yOexIeHHe B HepaB-
HOMEDHOCTH pacnpejiefieHdsl 3Be3], B Haulell ["anmakTtuke, c006-
Iasi 0 MHOTHX 3Be3JlHbIX CKOIJIEHHSIX H TYMaHHOCTAX, KOTO-
pbie GBIIM MM OTKPHITHL H 3aHeceHB! B KaTaJqord. o uero ¢ 6o-
Jiee CKPOMHBIME MHCTPYMEHTaMH JJIsi HaOJIIOJAeHHH 3TO CHeJatn
H. JI. ne Jlakaiinp u LI. Mecche COOTBETCTBEHHO WIS H0XK-
HOro (ony6.ukoBaH B 1763 r.) u ceBeproro (1781 r.) ne6a. Muo-
rue TymanHoctd B. epiuens cunrtan BHeranakTHUECKHMH.

B. I'epuwiesb OTKPLII HeMaslo BU3YaJbHO-ABOHHBIX H KPATHBIX
3BE3J M YCTAHOBMJ OPOMTAJbHOE JIBHXKEHHE B 3THX CHCTEMAX
no 3akoHy TsArorenuss Helotona. OH BBISIBHI T€PEMEHHOCTB
OnecKa psiia 3Be3f, B 4aCTHOCTH ajb(bl 'epkyseca B 1796 r.
Haxonern, o6o6uas nanubie I'anest 0 COGCTBEHHBIX JABHIKEHUSX
3Besfl, oH B 1783 r. oGHapyxua no 13 3Besnam coGeTBeHHOE
IBxenre COMHIA B NPOCTPAHCTBE K TOYKE, HA3LIBAEMOH amnex-
COM H DacnoJjioXeHHOH B co3BesfuH ['epKyJseca (Ipennosnoxu-
TeJBHO C JIMHEHHOH CKOPOCThbO, 1O 3aMeuanuio B. Tepmens,
<HHKaK He MeHbllle CKOPOCTH ABHKEHHs! 3eMJId 110 ee rOj0BO
opbuTtes).

Teneckonsl B. Tepuessi, ocobenno GoJsbline, He onpasja-
JH ero HajexA. 3epKana THYJAHCh NOX COGCTBEHHBIM BECOM,
MeTaslJl JaBaJl TPEIHHb], 4 IOBEPXHOCTh TYCKHENa — TeJeCKO-
Mbl «CJIEMJIN», KaK TOTJa TOBOPHJIH, MOHTHPOBKH Xe Ge3 Gamed
H KynoJos ObAM TakkKe HecoBepileHHBl. OcoGeHHO 3TO OTHO-
cutcsl K 122-cauTuMeTpoOBOMY Tejieckomy, Kotopelit ¢ 1811 r.
He' ucnosap3oBaiacad. B 1839 r. on OBLT JEeMOHTHPOBaH, a B
1840 r. IIx. I'epuiesib, ChlH aCTPOHOMA, [IPEBPATHI €rO B IAMST-
HHK oty (puc. 3).

[NonbiTka B. eplens: onpefiesnnth napaniakcel 3Besf, T. €.
HX YIJIOBble paccTOsHUs, Oblna Ge3yclelHOH, KaK K Y Xpex-
IECTBYIOUIMX acTpOHOMOB. Ero o6muprbie HaGmonenus, B oc-
HOBHOM IO JBOHHBIM 3Be3fiaM, mpofo/pkui cein k. epmens
¢ teseckonom D = 30,5 em, F = 6,1 u B IOxno# Adpuxke, Ha
meice Jo6poit Hanex b B Mecreuke Qenpareysese y noxHOXus
Cronopott Ioper 6nus Kamraarckoii o6cepsatopun (puc. 4).

HecmoTpst Ha HEZOCTATKH KOHCTPYKLUH, GOJIBLIHE - TeJIECKO-
Ibl TEePIIENEBCKOro THNa [POAO/KANU cTpouTh. Ilupokyro us-
BECTHOCTb M3 HHX MOJyYuJaH NpubOpsl anrauyapuna Y. Jlac-
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Puc. 3. Ocratkn, tpy6ul 122-caHTHMETPOBOPO TeJlecKoma- ped-
aekropa B. I'epiens

censi, upaanaueB T. I'ps66a u Y. Ilapcouca¥ (mopma Pocca).
Y. Jlaccenn, no cnenuanpHOCTH nuBOBap, B 1860—1861 rr. no-
CTPOUA C noMoipio pabounx teneckon D = 1,22u, F =12 »
(puc. 5), B HBIOTOHOBCKOM KOMOHHALMH] HA BHJIKE, H YCTaHO-
BHI ero Ha o. Majpra. B 1867 r. on ony6aukoBan karaaor
600 TymaHHOCTel, KOTOpLle HaAO/IIONAJ C IIOMOMIBIO 3TOrO Tele-
ckona. Oxnako Gosiblllell H3BECTHOCTBIO MOJB3YETCH €r0 MeHb-
muii teneckon D = 61 cm, USrOTOBJEHHEIH MO KOHCTPYKIHH
. Hecuuta B 1844—1846 rr. B AHranWu W yCTaHOBJCHHBIH
B Crappunbne 6iau3 Jlupepnyas. B stor Teneckon mpu y =
= 1060 * Jlaccenp B KonLE 1846 T. OTKPHLT HEpBBIl CIYTHHK
naanetsl Hentys, HasBauneiit Tputonom. Cam Hentyn 6wl or-
kpuit Y. Tamte Heckosbko pamblue — 23 ‘centsGps 1846 r.
C TOMOWIBI0 GepJHHCKOrO 23-CaHTHMETPOBOTO pehpakTopa.
Ero cymectBoBaHHe 3apaHee npeicKashiBany (paHIy3CKui
acrpoxoM Y. Jlesepoe 1? (18 centsiGpsi 1846 r.), no Boamyine-

19 JleBepre OTKpHUI TaKXKe BEKOBOE ABHXKEHHE NepHresust Mepxypus.
[To mocntenuum JaHHBIM OHO paBHO 574” B crojerne, yro Gosbiue Ha 43”7,
YeM JIO/KHO MOJYYaThCs M3-3a BOMYINEHHI 1O AAHHBIM KJIACCHUECKOH Me-
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Puc. 4. Teneckon-peguexrop k. ['epmens
Ha wmbice Jlo6poit Hamexnet

HHSM Ha JDYyrue IUIAHETHl, B HE3aBHCHMO OT Her0 aHIJIuya-
uun JIxx. Anamc (cents6pn 1845 r.).

B 1848 r. V. Jlaccenn, a mByMs [HSAMH paHbllle Hero
I'. Boua uepes 38-cantumerposblii pedpaxtop 'apBapickoro
Kosyienka B KemGpume OTKpPBIM cefbMOH cnyTHHK Caryp-
Ha — unepron. B 1851 r. V. Jlaccens OTKPLUT TaKXKe MepPBHIi
M BTOPO# CIYTHHKH YpaHa, Ha3BaHHbe ApH3/ib B Y MOPHAIb.
DTy CNYTHHKY He3aBHCHMO OT HuX Habmonan Takxke O. B. Crpy-
Be B [Tyakose. B 1861 r. 61-cantumerpoBhiii Teneckon ¥. Jlac-
cestst 6bUT epeBeseH Ha 0. ManbTy, rie on pa6oTas napaniens-
HO co 122-caHTHMeTPOBBIM.

XaHHKH. DTH H36biTouHble 43" GbuwTH GrecTsile OGBSICHEHBI B TEODHH OTHO-
cutenbHOCTH A, JiiHwuTefina.
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Puc. 5. Teneckon-peprexrop V. Jlaccens

Teneckon T. I'p366a 6uin crenan B 1862 r. B [y6nyne u uMen
D=122muF =98 n. On ynorpebnsncs B KacCerpeHoB-
ckoii kombunanuu. B 1867 r. B Menp6GypHe ¢ HHM NPOBOJHIHUCH
HaOMIONEHHS, HO, MO-BHAMMOMY H3-3a 3aNblJIEHHOCTH BO3NyXa,
HHTEPeCHble OTKPHITHS He ObUIM CHefanbl. M3roToBjsinu ero
(babpuunbiM, a He JHOGHTENBCKHM CIOCO60OM, Kak BCE OCTalb-
Hble, 3a ucKmoueHueM TeneckonoB Ilopra. B mexanugeckom
OTHOIIIEHHH OH GBI JIOCTATOUHO COBEpLIEHHBIM. 3epKania BO H3-
Gexxanue NPOru6oB PasTPyMaJuch NPOTHBOBECAMH C THUIBHOH
CTODOHH!.

Tpy6a Teneckona ¥ MOHTHPOBKA JHO CHX IIOp HCHO/b-
sylorcss B obcepsatopun Maynt - Crpomsio B ABcTpanuu B

Kom6uHauuu IlMugra co cTeKAAHHBIM cepHIECKHM 3epKajoM
D =1,2T u, F=922,7 n.
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Puc. 6. Teneckon-pednektop Pocca

HretoTonoBckuit Teseckon Hpaaniackoro. deomana Pocca,
aveBni D = 1,83 m, F = 15,8 » u ypenuueHue 10 6 ThIC.
pas, Gbl1 ycranosieH B 1845 r. B Bup-Kacine 6aua [lapconcra-
yHa B Hpaaumuu (puc. 6). dro Obl1 Hacrosiuél JebBnradan
CpelH TeJeCKONOB C MeTaJlJHuecKuMH 3epkainamu. [lapaGosu-
yeckoe 3epkano ¢ A=1:8,7 OTKIOHAJOCL Y HEro ot chepuye-
CKOro Jiumub Ha 2,6 mmk.[Tocnenuee npu Tonmuue B 16 cm 6blI0
TaKXKe pPasrpyxeno. MOHTHPOBKY 3TOTO Te/leCKOIla HeJb3sl CUH-
TaTh COBepLIeHHOH. Masias MOIBHKHOCTE €e N0 a3uMyTy (Bcero
aumips Ha +12°) 1 no seicote (120° K tory u 40° K ceBepy OT no-
Joca) He MO3BOJIAJIa HaG/MoOAaTh 0ObEKT HA 3KBATOpe Goslee deM
B TeueHHe MOJYyTOpa 4acoB.

HecMoTpsi Ha cyliecTBeHHbIe HeNOCTATKH, TeJeCKOn B
nepBbie TOABI, NOKA He MOTYCKHEJIO €ero 3epKajo, obsajan
JOCTATOUHOH CBETOCHJOH W MO3BONHI IiyGiKe, ueM TeplueseB-
cKuil, sarnsiHyTh BO Beenennyio. Muorue Tymansoctd B. Tep-
e C NMOMOLIBIO 3TOTO TeNeCKONa HCCIELOBATEIH PasJiOXKH-
JM Ha 3Be3Jibl, BHISICHHJIH TOXIECTBEHHOCTb KOJIbLEOGPasHbIX
M IUIaHEeTapHLIX TYMaHHOCTeH, KOria B LeHTpe NOCJHeIHHX
6bliH OGHapyzKeHHl OTBEPCTHS, WJIH NOJIOCTH, 2 MO KpasM —
HEPOBHOCTH; HanofoGHe 6axpoMel. Brisia pokasana cnupanbHas
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CTPYKTYP2 H3BECTHBIX BHETaJaKTHUYECKHX TYMaHHOCTe#l, mO-
nobHas CTPYKType B TyManHOCTH M51 cosBesnnsa Fonuux Ilcos,
B XBOCTe cospes3nust Bospmoit Mensenuunt, o6parniensoit K Ham
IJIAIIMSE, # B TYMAHHOCTH CO3Be3usl AHIPOMENB!, TMOBepHYTOf
K HaM TIOYTH Ha TPH 4YetBepTH. B 122-canTHMerpoBHIl Tene-
ckorn. Y. Jlaccenb BcKOpe MOATBEPAWN CNHPAIBHYIO CTPYKTY-
Py PfiZla TYMaHHOCTe# H OTKPBIT PAL 06bekToB caM. CpaBHeHHe
3apHUCOBKH CnupanbHO#i TyMaHHOCTH M51 B co3Besnuu Ionumx
ITcoB, cnenanunoil Poccom, ¢ coBpemennoit fororpadueii ybexna-
eT, 410 183-CaHTHMeTPOBEIHl TENIECKON JNaBaj B TO BPEMS He-
njoxue pesynabraThl. IJo kpasm TymannoctH Amppoment Pocc
yBUJEJ OTHeJibHEIE 3Be3libl, HEJNETKO pasjHuuMble JlaKe B COB-
peMeHHbI€ TeJIeCKONMbl CPeJHUX pasMepoB.

Pa6orer Pocca nmokasanu, 4To 11 H3Y4eHHS CJIa0bIX TIPO-
TSKEHHBIX 00BeKTOB BceneHHOH HYXHB GOJbIIHE TeJecKo-
nel. Ho 3epkano ero Teneckona GHICTPO MOTYCKHENO, H OH
BHIesr W3 cTpost. [loBTOpUTHL cTOoNb OrpoMuyio paGoTy 1o
KPYTHBIM TeJleCKOnaM HHKTO He PelliaJicsl BILIOTh IO NepBOi ger-
Beptd XX B., Koraa 6wl nocTpoeH 250-CaHTHMETPOBHI Tene-
CKOTL.

Kak Mbl BHAUM, C NOMOLIBIO OTPAXKATENABHEIX TENIECKOIOB
B XVIII—XIX BB. 6b10 CHeNIaHO HEMAJIO BaXHEHNIHX OTKPhi-
THI, KOTOpHIe B JaJbHelllleM HelmpepeiBHO 06o6iiannch. B ua-
crioctd, B. §I. Crpyse, nepsuiit nupekrop IlynkoBckoi oGeep-
BATOPUH, cHejal OJHO M3 Takux oO6COmeHHH N0 JNaHHbLIM
B. Tepmwens w apyrux nabmopatentefi. B ero sHamMeHHTHIX
«drioflax 3Be3[HOH acTpoHomuu» (1847) nposeneH NeTaNbHBIA
aHanmu3 cTpoeHHsl [anakTHKH ¢ yueToM (OTOMETPHUECKHX M-
pasnakcoB 3Be3s, xotoprle B, Fepmens eme ne snan, B stom
TPylle BHEpPBbe TOBOPHJIOCH 00 OGIEM MEXK3BE3IHOM IOIJIO-
enun csera B cucreme Miueunoro IMyru.

Eule panee cepbesHoe 06ofilieHHEe HAKOMJAEHHBIX aCTPOHO-
MamH JauHbIX Ob10 caenano M. Kanrom (1755 r.) u I1. Jlanaa-
coM (1796 r.) B BuIe HOBOH HefYASPHOR KOCMOTOHHYECKOH T'H-
HOTE3HI.

3HayuTeJbHBE YyCeXH, JIOCTHTHYTHE C pedieKTopamu
B XVIII—XIX BB., He momelanu y4eHsIM W MacTepaM pa6o-
TaTh HajJ YCOBePLIEHCTBOBAHHEM ORHOJHHSOBBIX TEJIECKONOB
(0co6GenHO M3-3a GBICTPO MOPUHM MeTA/LTHYECKHX 3epKaa ped-
JIEKTOPOB), T. €. pedpakTOpPOB.

B cepenune XVIII B., B 1752 r., 6bl1a NpOBeleHa BHILAIO-
Inasicst pa6ora no ONpefesieHHIO PAacCTOsiHUS OT 3eMiad Ho JIy-
HBHl nyTeM H3MepeHEHs mnapainakca Jlywn. 310 cpenan
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H. JI. pe Jlakaiiab, Ha6monatesnb HeGOJMBIIOH MapHKCKOH 06-
cepearopuu «Kosrernss Masaprnu», BO BpeMsi SKCMEAHUHH Ha
meic Jo6poii Hamexner. OanoBpemenso ¢ HuM B DBepiuHe Ha
Koppecnonaupywomeli crannuu Habmonan JK. Jlanann. Omnpe-
JIJIEHHEM DPacCTOSTHUSL 1O JIYHBI 3aHHMaJIMCh elle acTPOHOMBI
B IPEBHOCTH, HO Xe Jlakaine u JlajaHn NPUMEHHJIH TPUTOHO-
Merpuueckuit Meron. OHu monyumnu napannakc 57° (coBpe-
MeHHOe 3HaueHue 57',04 COOTBETCTBYeT PAcCTOSIHHIO HO JIyHBI
B 60,27 3emHbIXx paguyca). ITO TaK HasbiBaeMelfl cpPelHMH K-
BaTOPHANBHBIE TOPH3OHTaNBHBIA mapasnnakc Jlyael. Kpome
toro, e Jlakafyp na6monan Ha meice MoGpo# Hanexns no
katanory «lOxunoe 3Besnnoe HeGo» (usnad B 1763 r.) 42 Ty-
MaHHOCTH, CKOIVICHUS, TYMaHHbi€ 3Be3Ibl U T. A.
OnpenenenneM napajiakca JIyHb 3aHUMAJICS TaKKe MeTep-
6yprekuii akagemux A. H. T'pumos, cneunansuo espusumit 1ist

npoBeeHus HaGMmoleHui Ha 0. D3enb (HbiHe 0. Capema B OcT.
CCP).

3. HABJIOAEHUA C PEDPAKTOPAMM B XVIHI—XX &8,
C ABYMSG U BOJIEE JIMHZAMU

B 1733 r. aurnuuanun Y. Xosn, uccnenys JHH3H, 3aMe-
THJ, YTO OOBEKTHUB, COCTOSAMMA H3 NBYX JIMH3 — OJHA U3 JIET-
KOTO CTeKJ/1a KpoHa, Apyrasi U3 TAKeNOTO GuiunTa (C HHYTOXHOM
i ¢ 6GOJIbIION MPUMECHI0 OKMCH CBHHIA COOTBETCTBEHHO),— HE
OKpamuBaeT H306paxeHHWH, T. €. BJHSHHE XPOMATHUECKOH
afeppanuy, 0COGEHHO ONMACHOH JAJISt ONHOJHH3OBBIX OGBEKTH-
BOB, B HEM OTHOCHUTeJIbHO HeBelHKO. [lo 3akasy Xonna ontuk
I. Becr chmenan HeCcKOJBKO TaKUX OGBEKTHBOB, B 4aCTHOCTH
¢cD=5cmu F=0,5m. Onnako crekyo, ocoGeHno aunr,

.6blJI0 HEOTHOPOXHEIM, H BUAUMOCTb HeGECHBIX CBETUJ B 3TH 065-
eKTHBE Obiia TJIOXOH.

ITpumepro B 1O Xe BpeMms JI. Ditiep us Basens, snocnen-
crBun wieH [letep6yprckofi AkaneMun HayK, UCXONS M3 CJOXK-
HOH axpOMaTHYeCKOH CHCTEMBI — UeJIOBEUECKOrO IJjia3a, C€o3-
Janm axpoMaTHuecKHe OOBEKTHBHI H3 CTEKJa H BOJBl MEXIY
Jasymsa auH3amu. CBoil MeTOX pacyera OH OMyGJIHKOBAJ B KHHIe
«[uontpuka» B 1769—1771 rr. Ilono6urie ®e OGBEKTHBH H3-
roroBast B dnuubypre P. Baenp. Crexyer otmeruts, uto dii-
Jep, Kak H HBIOTOH, HETOUHO DelIMT 3aKauy aXxpOMATH3ALMH,
TAaK KaK ONHUPAJICS HA HeNPaBWIbHYIO THIOTE3Y O CBSI3H AUCHEp-
cuu ¢ pedpakuuer An/(n — 1). Tem He MeHee upmest O JHH3aAX
€ BOASIHOH TPOCNOHKOA B mpuHOMMNe Obla NpPaBHJALHA.
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Auravuanus K. JOJNJIOHA YCOBEPILIEHCTBOBA XOJJIOBCKUE
n3006peTeHHe, H3TOTOBHB OOBLEKTHBBI M3 TNOJOXKHTEJNBHOH KpO-
HOBOH JIMHSH M OTpHLATeNbHOH (uiuHTOBOH. B 1758 1. 0H mo-
JYYHJ TIATEHT Ha axpoMaTHyecKuil oObekTHB. Brocaencrsuu
atH pabothi nponosxkanu ero cerd I1. Jonnonn u Jx. PaMcren.
[1. JIONJAOHA M3TOTOBJISIT TaKXKe M TPEXJMH30Bble OObEKTHBHI.

Axpomaruyeckie OObeKTHBbI, XOTS U ObLIH HOPOTH, GLICTPO
NOJNYUHIM pacnpocTpaHeHue, B ToM yucie H B Poccun. Tak,
B onucH mmyiiecrBa Ilerep6yprckofi axagemuueckoi oGcep-
patopuu (cocraiena B 1766 r. nmpodeccopom C. . PymoBckum)
Hapsily C TPErOPHAHCKMMH MeIHBIMH TpPyOaM# YIOMHHAIOTCS
«J10NJIOHIOBA H3 KPacHOrO JepeBa TpyOa JecATHPyTOBas U HOJ-
JIOHJIOBA U3 KPacHOTO JepeBa Tpy6a mecrudyroBasy. D10 OLIIH
axpomaTHueckue TPYOH! ¢ QOKYCHBIM paccTosiHueM 3 H 1,8 x,
npucnanHsie B Poccuio yepes HECKOJIBKO JIeT 1ocae HX H300pe-
TeHHs.

M. B. Jlomonocos naGmionan B 1761 r. peixoe siBjeHue —
npoxoxaenue Benepnt mo pucky Cosnua — TakiKe, IO-BHIH-
MOMY, ¢ HoJuIoHAOBOH 4,5-¢yToBoi Tpyboit (F = 1,5 m). Cre-
uMaJbHO 3aKaszaHHble Poccuell ana HabmoleHHH 3a NPOXOX-
nenrem Benepsl B 1761 1 1769 rr. nonnouioBsl Tpy6hl GbLIH BMe-
cTe ¢ APYrUMH HHCTPYMenTaMH AKaJeMHUecKOH 06cepBaTOpPHH
B 1884 r. mepemanml B Myseit IlynkxoBckoi oGcepBaTopuu, op-
ranusosanseii B. §1. Ctpyse B 1839 r. B ToM ke Mysee xpanu-
JIUCDh NIECSITH- M JBaALaTHGYTOBEE MeTalJHUeCKHe 3epKana rep-
WeJEeBCKUX H HIOPTOBCKMX TesleckonoB. JlecsaTndyToBEHI Tede-
ckon Iepiesisi BMecTe ¢ MOHTHPOBKOH, KOTOpasi COXpaHHU/IACh
B Mysee, GblI nofaped B 1793 r. anriuiickuM Koposem [eop-
rom III Exarepune I1. TlynkoBcku#i Mysell B er0 yHHKAJTbHHE
HHCTPYMeHTH! noru6/iu Bo BpeMs Beaukoit OteyecTBeHHO# BOM-
ubl 1941—1945 rr.

Ha6miozennsi 3a npoxoxienueM Beneps! no nucky Comnua
zany M. B. JloMOHOCOBY OCHOBaHHe CeaTh 3aMedyaTeibHOe
OTKDHITHE O CYylLlecTBOBaHHM Yy BeHephl mioTHOH aTmocdepsl.
Ho JloMoHOCOBa siBJIeHHe IIPOXOXKIeHHsT Benephl no RHCKY
Connua MCHoOJb30BAJIOCh AJist ONpENeseHNs CYTOYHOTO Napai-
Jaxkca Connna. Ha ocHoBe anann3a HaxomJeHHOTO MaTepHasa
B 1822 r. unosguee M. ®. Juke gan n = 857 (coBpeMeHHOe
3Hauende 8’79, npeAblAyliHe ONpefiejieHHs JaBajH PacxoxKje-
HHS B CeKyHJax RYrH).

Benukuil pycckuit yyesniit M. B. JIoMOHOCOB cTaBHJI He/bIO
HE acTPOHOMMUYEeCKHe HaO/I0JeHHus, T. €. ONpeleseHHe napad-
JlaKca, a acTpousHYeCKHe H OMepelu 31ech BceX APYTHX Hc-
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caefioBaTesell — KaK PYCCKHX, Tak M 3apybexubix. Korga Be-
Hepa TOJIbKO YAaCTHYHO BCTYNHJA Ha COJIHEYHBIH JHCK, TO BOK-
DY ee 4YacTH, ellle Haxosulekica 3a npefejamu nucka Connua,

L=

I : h

'8 Puc. 7. SIsnenne M.’B. JloMoHoCOBa, 3aMeueHHOE UM BO BpeMs
HabmoAeHui N1aHeThl BeHepat

L

Ha OJHY CeKYHAY BCIBLIXHYJ CBeTJIBIH sipkuii 0€010K 2°, OKpy-
JKaloWui AUCK NJaveTHl €O CTOPOHB TeMHOTO (oHa HeGa
(puc. 7, a). 310 siBJeHHE acTPOHOMH Ha3BaJH <«fBJieHHeM JIo-
MOHOcOBar. CoofuleHne O HeM yueHbli onyGnHKOBan Ha pyc-
CKOM H HeMeLKOM f3blKax IO 3arsiaBueM «SIBienne Benepsl Ha
Connue, nabmopenHoe B Cauxr-IletepGyprckoil AkameMuu
Hayk, mais 26 nus 1761 rozar.

20 Ma-sa kparkoBpemeHHOCTH sBJenus M. B. JloMmoHOcOBy, Kak H
NOC/AeAYIOMHM HaGMIOAaTe/IsIM, KA3aloch, YTO CBETVIOE CHSIHHE IEPECeKsio
TEMHBII JIBCK NJIAHETH H KaK Gbl ABJISETCS I POAO/KEHHEM COJIHEYHOTO AHCKa.
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Onuoepemenno JIoMoHOCOB HaGmiofan W LPYroe siBJAeHHeE.
Korna Benepa npomwia no pucky CojHua H NPHIBHHYJACh
K NPOTHBONOJOXHOMY €ro Kpailo Ha Y/;, cBoero amamerpa,
B 3TOT MOMeHT Ha Kpawo CojHila nepel Heli 06pasoBaJicsl BHI-
cryn, Gyropox (puc. 7, b; 3aech jqunHus LS ycnoBHO u3oGpa-
xaeT kpail CosHIa), KOTOPHIH cHauasna, ¢ ABH:KeHHeM Benepsl,
yBenuyuBascs (puc. 7, ¢), a NOTOM HcuYe3 BMecTe ¢ HeGOJbIIHM
CErMEeHTOM JMCKA IIAaHeTH! (n—n Ha puc. 7, d). YueHslfi o6patu
BHHMaHMe Ha TO, UTO HPH TEPBOM ¥ YEeTBEPTOM KOHTAKTaX
nuckoB Benepnl u Cosnna kpait CosiHLa CTAHOBHJICS HESICHBIM,
06a IucKa Kak 6bl caunanuck 2. Baxuo, yuro M. B. JlomoHocoB
He TOJIbKO Habofan sisjeHye 0601Ka, OTMEUEHHOE H IPYTHMH,
HO K OGDBSICHHJ €ro NPOHCXOMXAEHHe, Kak O6YCJOBJCHHOE aT-
mocepoli Benepnl, TOYHee pebpaxuueil, a He paccedHHeM,
KaK IyMaju ¥ LyMaioT HeKOTopble HabmojaTess laxe cefiyac.

O6psicuenne M. B. JlomoHocoBa WJIIOCTPHDYETCSE Ha
puc. 7, e. OKpyXKHOCTBIO spd H306paxeH JUCK IVIAHETHI,
a OKpYXKHOCTblo tkmnh — ee atmocepa. Ilyctb nampasie-
aue LO cooTBeTCTBYET BOOGpaKaeMOMy Ayuy, HAYILEMY OT Kpast
Conuna x mabmonarento B Touky O B TOM caydae, ecad 6wl aT-
Mocdepa Ha Benepe orcytcrBoBana. [Ipu wanuunu arMocdepsl
B Bulle CKOIUIGHHS TJIOTHBIX T'a30B K, BO3MOMKHO, a3po3oJei
(KameJibKU mapa, YacTHIBI IBIMA, TIBLIH H AD.) JYY, BbllleAIHH
or Connua no Hampasienuio Lf, pocturays armocdeps Be-
HEPBI, NPe/IOMJISIeTC U3 BaKyyMa B IVIOTHYIO CPely W NOJAHH-
Maerca (Ha pHCYHKe BBepx). [Ipojosxkast cBol nyThb B atMoche-
pe, JIy4 JOCTHraeT TOYKH A Ha ee rpanuue. Ilepexona u3 nior-
HOf cpelisl 0GpaTHO B BAKYYM, OH CHOBA mpesoMisieTcs: (Ha pH-
CYHKe BBePX) W MOXKET Monacrtb, Kak u npsiMoil ayu LO, B Tou-
ky O, 1. e. K gabmoparemo. B pesynbrare HabmonaTens 6yJeT
BUJIETh TOUKY L Kak npojpo/KeHHe BXOASILETO B €ro IJas Jyya
OhtR, 1. e. B Hanpasienuu OR. CiefoBaTesbHO, Kpad COMHIA
6ylIer KasaThCs eMy HaJjbllle HanpapJeHus L (Ha pucyHKe HHXe,
B TOuke R).

2l Heo6xoauMO OTMETHTb, UTO Apyrue HalG/i0JaTel OTMEYasIH COBCEM
Lpyroe siBJeHHe, HA3BAHHOE «sIBJEHHeM uepHoft Kamaws (puc. 7, f). Cpasy
noCAe BTOPOTrO M Iepef TPeTbUM KOHTAKTaMH JHCKOB NJIaHeTH BeHepw u
Conuua o6pa3oBHiBanach TeMHAs MePEMBIUKA. DTO siBieHHe, He HaGJIOJaB-
weecst wan ne onucangoe M. B. JlomoHOCOBEIM, CBsI3aHO IVIaBHBHIM 06pa3oM
He ¢ atMocdepoit Benepsl, a ¢ pas/JHUHBIMH ONTHYECKHMH NOMeXaMH (Mppa-
luauust, 1uppaxuus, abeppauuH, TypOyJeHUHs W DaccesHHe B 3eMHOM
atmocdepe u T. A.). M3-3a aBiaenus HppajvauuH, B 4acTHOCTH, Benepa
Kamerca Ha Aucke Comnua MeHblle mo AuameTpy, a camo Cojnue GoJblie
(Mx ucTuHHBE AyTH Ha pHc. 7, f MOKa3aHB MYHKTHPOM).
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M. B. JloMOHOCOB jenaeT NPH 5TOM BBIBOL: &... H Paiy TOTO
usjnmek paccrosinusi RL  npelcraBHTh AOMKEH NYNBIPb Ha
Kpalo COJIHEYHOM Mepel nepeHHM KpaeM Berepel, npH es Bety-
IJIEHHH» 22,

dtiM B oObscHseTcsl Takas GoJiplliast IPKOCTE 000.Ka,
YTO ero MOYKHO Ha6JIOLATh Naxe yepe3 3aKOMUEHHOe CTEKJIO.

I'opasgo nosanee, B 1842—1849 rr., 661710 0GHAPYIKEHO ellle
OJIHO siBJIEHHe B aTMoctepe BeHephl, cBS3aHHOe C paccesiHHEM
cBeta. B MomenT HHxHero coenuHenuss Bewnepsl ¢ Counn-
meM OHa ofparieHa K HaM cBOeH HeOCBEIeHHOH, HOYHOH,
CTOPOHOM, ¥ MBI ee BHIUM B BHIE TOHKOTO ceprna. Eciu cyms-
peuHbIll CBeT B pe3yJibTaTe paccestHusi B ee atMocdepe, obyc-
JIOBJIEHHOTO OCBEIlleHHOH, JHEBHOH CTOPOHOMH, IIPOHMKAET B He-
OCBEIIEHHYIO, TO «POTa» CMBIKAIOTCS, H MBI BHIHM «CYMepeuHOe
KOJIBLIOY. DTO KOJIBLO, WJIH CBETJIasi KaeMKa, NOYTH CJIHBaeTrcs
¢ (onom Heba u MOKeT HaOJIOAATHCS O BCTYIJEHUS IJIaHETH
Ha auck CosiHIa, HO TOMBKO HPH YCJAOBHH OUEHb BHICOKOTO Ka-
uecTBa ONTHKH Teseckona. VIMeHHO mo3ToMy OHO ObLIO 3ame-
UeHO MOCJIe OTKPHITHS GoJiee SPKOTO «sIBJeHHS JIOMOHOCOBa»
noytd uepe3z 100 jeT, KOTZa KauyeCTBO aXpPOMATHYECKHUX Telne-
CKOMNOB 3HAYUTEJBHO MNOBBICHIOCE. OBGYCJOBIEHHOCTh 3TOTO
ABJCHHY paccesTHHEM JOKa3aHa TOJbKO B Halle BpeMms
B. T'. ®ecenkoBem, B. JIno, H. T1. bapa6amossiv 1 ap.

OtkpriTie atMocepsl Ha Benepe unorna omuGoYHO HPHITH-
ceiBatotT B. T'epmento nu6o nemenxomy acrporomy M. Illpére-
py, Kortopele B 1792 r. 3ameruiu, uyTO GJIM3 HHUIKHETO COelMHe-
nusi ¢ Connuewm, B 2—3° ot ero nenTpa, Ayra cepna Benepsl npe-
Bbiaer 180° u3-3a paccestHust cBeTa B ee atMocdepe. Onraxo
9TO OBLIO OTMeueHO crycrs nouth 30 Jet nocie M. B. Jlomono-
coBa. Illpérep Ben HaGmongenus B Jluauenrane, 6ius bpe-
MeHa, B repluejeBckufi peduiekrop D = 21,56 cm, a zarem
B pedieKTOp HeMelkoro npoussoicrsa F = 40 cm. Bun Bene-
pul, 0 mauueM HIpérepa, Ha pasHbIX pacCTOAHUAX OT 3eMIH
NoKasaH Ha puc. 8.

M. B. JlomonOCOB 11051b30BaNCs ORHOM U3 IEPBBIX aXpOMaTH-
YecKHX TPYO, ellle BecbMa HeCOBEpIIEHHBIX, XOTSl M/ CBOETO
BpPeMeHH OHH O3HAMEHOBANH GONBIIOH MPOTPECC B ACTPOHOMH-
uyeckoM npuGopocrpoenuu. Bot uro numier o gux B. M. Jlomo-
HOCOB!:

22 TTur. no cratee: B. B. Ill a2 po 1 0o B. SlBjenne JloMOHOCOBA U ero .
3HAYEHHE IJIs1 aCTPOHOMHH.— «ACTPOHOMHYeCKHH KypHas», 1952, 1. 29,
Ne O, crp. 728.
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Puc. 8. Bun nnanetst Benepsl Ha pasHbIX paccros-
HUAX OT 3eMJIH NpH HaGMOACHHH €€ B TeJlecKon

«IIpu ceM siCHO TpHMeYeHO, YTO KaK TOJIBKO M3 OCH TPYOHI
Benepa Bcrynasa B 61uM30CTb KpasiM OTBEPCTHs!, TOTYAC SABJf-
JINCH LIBETHI OT IPeJIOMJIEHHs JIyUell, H Kpas OHble KasaJich He-
SIBCTBEHHBI TeM GoJiblle, yeM GbLTH OT ocu X nasee. as Toro
npu cefi o6cepBalliM ycTaHaBiuBanach Tpy6a, 4toOnl Bene-
pa Obljia Bceria B LeHTPe OTBePCTHS, TAe Kpasl ee Ka3aJich Bech-
Ma sIBCTBEHHBI 6e3 BCSAKHUX LIBETOBY.

Io-BunumMOMy, BHe OCH XpOMaTHUeCKHe OIUOKH ObIIH Bech-
M2 COJBIINMH (XpPOMATH3M YBeJIHUEHHS).

Yenex mOMMOHAOBBIX TPY6 ObL1 KO HEKOTOPOH CTeneHH
ClyyaiiHBIM — MacTepcKasi pacnosarasna OoJbIIHMH  GJ0Ka-
MH OTHOCHTeJBHO Xopouero ¢uunra. Korsa oxu 6pliu uspac-
XOJOBaHbLI, MOSBHJMHCH HOBoble OJIOKH, 3HAYUTENBHO YCTYMalo-
e peKHUM [0 KauecTBY, H BHAHUMOCTD B 60Jiee nO3JHHE A0 -
JIOHINBHI TPYOHL CTasla XYiKe.

Tpyaunoctu ¢ ontayeckumu npuGopamu B Anriuu U BooGiie
B Espone ycyry6asnuch GOMbUIMMH HAJOTaMH Ha CTEKOJb-
P1l§25 npg);&saozxcrso, KOTOpEle OBblIM  YNpasfHeHHl TOJbKO B

r.
e

®% Otmetum, uto yxe B 1811 r. nmpu ['aBuom urrabe B [lerepGypre
6bL1a OprannsaoBaHa MexaHHYecKas Macrepckasi, koropas B 20-x rojax mpo-
H3BOJH/IA aCTPOHOMHYECKHE HHCTPYMEHTHI, B UACTHOCTH JIHH3OBLIE TEVIECKO-
IIb-pedpakToprl, BoALE YHOBJIETBOPHTEJLHOTO KAUYecTsa.
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VYuenble ucKaiu HOBble pemienusi. OfHO ¥3 HUX OBLIO Hafie
zeHo apcrpuiiiieM M. H. JIUTPOBBIM, 4/1€HOM-KODpPECIOHIEHTOM
[TerepGyprcroii Akagemuu Hayk ¢ 1813 r., m ocyuiecTBieHO
BEHCKHUM OITHKOM C. Ilnecnem B BHIEe AHAJHTHUECKHX pr6,
B KOTODHIX (DIMHTOBasi, OTPHLATENbHAS JIHH3A OTOJBHTaJach
K (okycy B cxoisiueMcs nmyuke. [uamerp ee Oblil HeBeJHK, H
MaJieHbKul 670K (uHTa OBLIO JIerkKo focrath. Tako# 18-caH-
THMETPOBLIH Tesleckon Obli 3aKasaH K OTKpHTHIO [ly/KoBCcKOH
o6cepBaTopuy B 1839 r., HO u3-32 GOJe3HH MacTepa He Obld
H3roTOBJIEH. B npuHnune Takue TesqecKONBl JAlOT XYAIIME H30-
6paxkeHHs MO CPABHEHMIO C OGBIYHBIMH aXpOMaTaMH.

[1pou3BOACTBO KPOHOB H OCOOEHHO (PJIMHTOB OBLTO 3HAUH-
TesibHO yayunieno mBefinapueM I1. Funanom B nepuoz ¢ 1799 no
1814 r. On ot 45-caHTHMETPOBLIA THCK, U3 KOTOpPOro ¢pan-
nysckuil ontuk P. Kowya oruindosan B 1823 r. Hau6osbyi
s Toro BpeMenH 30-canTHMeTpoBblii oOGbekTHB. [1. Iepiuens
yOenICcs B €10 XOpOLIeM KauecTBe, OTKPHIB, B YaCTHOCTH, C €T0
nomosio B 1830 r. ciabyio mecryio 3se3fy B Tpanenun Opu-
oHa. [losnHee 310T 06BEKTHB HUCMOJAb30Ba/CA B [laHCHHKCKOH
obcepBaTopud B Jly6uuHe Azl OnpefiesieHHs Napajiakcos.

Ilocme konuunn I1. 'unana B 1824 r. cekpersl CTEKONBHOTO
NPOH3BOACTBA Nepellid K ero ceiHy I'. I'mnany, koropoiii uepes
4 roja nepenan ux creko/ibnol gupme I'. Donrana B [Napnke,
coBJafieyiblieM KoTopoil oH craj. [losauee I'. I'nuau co cBOMM
3arem LI. ®efitnem cospan ¢upmy «Peiian — Fuunany. [Nocne
konuunb I'. TuHana ona caunack ¢ pupmoii «[lappa — Manryay
B Ilapuxe. Bo Bpems ¢pannysckoit pesomouun 1848r. I'. Bon-
TaH BMeCTe C JDYTHMH 3KCIEPTaMH M MacTepaMH Iepeexan
B AHrJIHIO, TZie CTajl COBJAJENbIEM CTEKONbHOH (upMbI «HeHe
H Gpatbg» B BupMunrame, nepenas el npodeccuOHaNbHbBIE CEK-
petsl I'nana. D10 B CHJILHOH CTeneHH NOBBICHJO KayeCTBO
NPOU3BOACTBA ONTHYECKOIO CTEKJIa B Aurapu.

1. T'unan eme B 1805 r. esgun B Fepmanmio, B Benequkr-
Gefipn, Onu3 MioHxeHa, rle KOHCYJbTHPOBaJ MOJIOLOTO
WM. ®paynrodepa, KOTOpHIi nO3jHEE 3aBElOBaJ ONTHUECKHM
orzienenreM ¢upMbl MIOHXEHCKOrO MaTeMaTHKO-MEXaHHIECKOro
HHCTHTYTA, Obl1 IupeKTOpoM MioHxeHcKO-DenennkT6efipackoit
¢upmer <M. ®paynropep u M. Yrmumeiinep». Bnocaenctsuu
oTa ¢upma HasbiBajachk pupmoil «I'. Mepi u ©. Manep» B MioH- |
XeHe, a Napa/JleJIbHO C Hell CylecTBOBajla MexaHHyeckasl
(Takxxe M 1no o6pa6orke creknaa) ¢upma H. Penconbna B
TamGypre.

CreksoBapenue B ['epMaHuu B 3TH roipl GbLIO BeCbMa pas-
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BUTO, TOCKOAbKY AHIVIMACKHE TOBaphl, B YAaCTHOCTH Omtide-
cKOe CTEKJIO, MOYTH He nomajanu Ha Marepuk. V. ®paymro-
dpep /YUK TEXHOJNOTHIO H3rOTOBJIEHMS TENECKONOB H HX
axpomamqecxue CBOﬁCTBa, cleJjiaj IleJIbIﬁ psal BBICOKOKaue-
cTBEHHBIX PedPAKTOPOB C aXPOMATHUECKHMH, 0GbeKTHBAMH yMe-
peHHBIX PasMepoB.

Onun us naubojee yIayHbIX ero NpuGOpoB — pedpakTop,
cnenansbiii B 1817 1. (D = 24,4 em, F = 4,3 m), 1824 r. Gt
npuo6peren Poccuedt mna epnrckoii o6cepBaTtopuH, rlie OH
¥ ceiiuac coxpaHsieTcs Kak MyseliHni#l 3kcronar. (r.Tapry,
cr.CCP). B HeM 6oL nipHMeHeH 4acOBOH MeXaHH3M M MUKPOMeTp
Ha OKyJsApHOM KoHme. C HOMOIIBIO 3TOTO TesecKoma ¢ -Xpo-
MaTHuecKoi aGeppauyelt AF,/F,=0,0005, T. e. He Gonee 2,2 um
B CHHe-KPAacHOH 06JacCT¥ CIeKTpa, chelad MHOTO 3aMeyaTelb-
HHIX OTKpbiTHE Oynymuii aupektop IlyakoBckoi oGcepBaToOpHH
B. 5. CrpyBe. 310T npu6op MOXKHO, COTJIACHO OOIIEMY MHEHHIO
aCTPOHOMOB, TOCTABHTb B Psifi ¢ Haubojee SHAMECHMTHIMH Te-
aeckonamu ['eprrens.

AxpoMaTtnueckne pedpakTOpHl GbLIHM Jyullle pedJeKTOpOB,
0COGEHHO JJis aCTPOMETPHYECKHX IeJied, T. e. JVISi H3MepeHHs
HOJIOXKeHHH cBeTH Ha HeGe. B 3TOM ciiyyae OHM OKa3blIBaJHCh
nesamenumbiMi. He ciyuaiino nostomy B. §1. Crpyse, nabuo-
nast B lepure 3Besny annty JIuphbl, cMOr BriepBble ONpelCHAHTh
B 1837 r. ee mapaamaxkc B 0'125 40055, KOTOpHIH nOYTH
TOYHO COBHAJaeT ¢ coBpeMeHHHM 3HaueHueM 0°124 (paccros-
HHe HO Hee r = § nc).

B 1838 r. ®. Beccenv B KenurcGepre, BolGpaB 3Be3lly —
wupokyio napy 61 JleGens c yraoBsiM paccrosiHdeM 25" H co6-
CTBEHHEIM ABH:KeHHeMb 2 B roj| (HanGoJblliee U3 H3BECTHLHIX TOTAA
3Ha4eHHH, OHO TOBOPUJIO O ee GJIH30CTH), DONYYHJ  NAapasiiake
0’314 + 07014, TakKe ONH3KHI K COBPEMEHHOMY 3HAUEHHIO
0:299. Beccenn Ben wHccAeNOBAHMS C HOBBIM ODUTHHAJILHBIM
aXpPOMaTHYeCKHM pedpaKTOPOM-TeJIIOMETPOM, TAKKEe H3rOTOB-
JeHHbiM PpayHropepom.B Hem o6beKkTHB pa3pesaH Ha JBe M0-
JIOBHHBE, IepeJBHTAIOIYecss MHKPOMETPOM OJHA OTHOCHTEJHHO
JApyro#i. Ina poiiHo#i 3Be3lpl OH HaeT 4yeThipe H306paxKeHus,
KOTOpHIe coBMeliaroTcs HabmogateneM, U HX YIJIOBble paccros-
HHA 1pH 3TOM H3MepsitoTcs AuddepeHLHaNBHO.

B 1839 r. T. Fennepcon na Kammragrckoii oGcepBaTopuy
(Mbic To6poit Hanemrl) onpefie/nn napaiiakc SBesibl ab-
a IlenraBpa. On Ha6umonan ee CKIOHeHHe, a A1 pacyera mpsi-
MBIX BOCXOXKJEHHH MCIOJb30BaJ JaHHbie APYTHX Habuiofarte-
ied. Tenpepcon nonyunmn napamnakc 1716 +0711. [ei-

45



CTBHTeNbHOe ero 3nauenue 0°756. Pasauume B ToymocTn Hs-
MepeHHH 1O cpaBHeHH!O ¢ pesyabpratamu CrpyBe u Beccens
0BYCJIOBJIEHO TeM, YTO HcnosbayeMble [eHaepcoHOM HHCTpY-
MEHTHI (B OCHOBHOM MepHuaHHbIe) OblJIH MeHee COBEepIIeH HbIMH.
B. §I. CrpyBe czenan B TOT e TeJNECKOI ellle OLHO OUeHb
BaxHOe OTKphiTHe. B 1835 r. o 3amerns, urq Gneck 3Be3f,
NOKPHITHIX KoMeTofi ['annes, He u3MeHsercs. D10 T'OBOPHJIO
O BBICOKOH CTereHM pPa3peXKeHHOCTH BeIeCTBa B XBOCTAaX KO-
Mer. OTkphiTHE NOATBEpAWJ ellie psA HaGmojaTenell Ha mpH-
Mepax IAPYTHX KOMET, YTO YaCTHYHO HPOJIHJIO CBET Ha HX 3ara-
JOYHOE CTPOEHHe.
IMocne ycnexa mepurckoro pedpakropa Ppaynrodepa, o Bel-
COKHX KauecTBaX KOTOpOro 6oJjiblie APYrux (hakKTOpOB CBHIE-
TeJIbCTBOBAJA BO3MOXKHOCTb PasfeseHHs C er0 NMOMOUIBID Tec-
HBIX IBOHAHBIX 3Be3J, TakHe De(ppaKTOpPH! H3TOTOBJSJH B pas-
"HbIX crpanax: B0 ®panuuu P. Komya B 1824 r. (D = 32 cm),
B Uranuu Jxx. Amuun B 1840 r. (D=24,4 u 28 cm), B Anrnun
T. Kyk B 1869—1871 rr. (D = 18,8u 63,5 cm) u t. n. Ha-
yajach 3moxa COJBLIINX [BYXJWH30BEIX aXpPOMATHYECKHX
pedpaKTOpOB, KOTOpBIE HCNOJB3YIOTCS 0 HACTOSILIETO BPEMEHH.
B 1839 r. 6e1a otkpriTa IlynkoBekass o6cepBaToOpHSi, NMpo-
CJIaBHBLIASACA BIOCJENCTBHH KaK acTPOHOMHYECKas CTOJIHLA
supa. Ee nepswit aupexrop B. §I. Crpyse 3a6otuiics 0 nepso-
KJIaCCHOM OCHALEHHH 3TOTO HALMOHAJIBbHOTO yupexpenus. O6-
cepBatopus nonyunsia ot gupMe «I'. Mepn u ®@. Masnep» Benn-
koJienubift pepparkrop D = 38 cm, F = 7 m. Ero ycraHoBuin
B LeHTpaJbHOH Galine TVIABHOTO 3JaHusA. BEICOKHe KauecTBa
storo npubopa ObIH NPOXeMOHCTpHpOBaHbl B 1844 r., xorza
O. B. Crpyse, cui B. §1. CtpyBe, cMOr yBHIETb B HErO yeTBep-
TOE MOSIBNEHHE YyXkKe CUIbHO ocnabepmefi komersl Pas. On xke
NOCJIEIHUM CIIefHIT 32 O0eMMH sIpaMu Komerbl B 1845—1846 r.
nociae ee pacmaga. O. B. CrpyBe OTKPHLT ¢ 3THM pedpakTOpOM
MHOTO HOBBIX TeCHBIX Nap JIBOMHEIX 3Be3Jl M CHesal H3MepeHHe
BBOHHBIX 3Be€3J, yKe H3BECTHBIX IO JEPHTCKHM HAOMIONEHUSIM
g. S1. Crpyse. Kpome Toro, B 1850 r. oH OfHOBpeMeHHO C
Y. Bounowm, B. Joycom n ¥. JlacceneM u3yyan Kpemnosoe, HJIH
t{repoBoe, koo CaTypHA, KOTOPOE, NMpagja, elle paHblle HX,
B 1838 r., Habmoxan B bepaune U. Fanne. Uacro nabmonarenu
3aMeyaJii TaKXe TeHb KOJIblia Ha JAHCKE 3TOH MJIaHEeTH B MOMEH-
THl ee GaaronpusaTHOro pacrnojoxkenusi. C 38-caHTHMETPOBBIM
pedpakropom O. B. CtpyBe noapo6HO H3ydas rasoBbie TyMaH-
HOCTH, B YacCTHOCTH TyMaHHOCTb, OpHOHA, W OTKDBUI NiepeMeH-
HOCTb Ds1Jia 3Be3]l, KaK Obl BKPAIUICHHBIX B €e OTHEJbHbIE YaCTH.
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BoceMp Jsier myJsikoBckuii pedbpakTop Obl1 KpynueimuMm B
mHpe H 23 roja — OAHHM M3 KPYIHHIX.

B 1847 r. anasoruubblii HHCTPYMEHT TOH ke (HPMbI OblI
npuobpeten s [apsapackoro konnemxa B KemGpumke, rie
¢ HuM ycnelnHo pa6otanu oten d cuiH Y. K. Bonn u I1. ®. Bonx.

Jpyro#i nyJAKOBCKUH WHCTPYMEHT M3MEDHTENIbHOIO THIA —
BepTHKaMbHBIA Kpyr (D = 156 cm, F = 2,59 m) . Iprens,
npeemurika I'. Pefixen6axa B MioHxeHe, ycOBepIIEHCTBOBaH-
HBI B MacTepckoit oGcepBaTopul no ykaszanusm B. §1. Crpyse,
Gbin ucrosib3oBan A. @. [lerepcom mist nponoskeHusi paGoThl
B. §. Crpyse no onpezesennio napaniakcoB. B 1846 r. by
onpefesieHbl Mapasakchl BOCbMH SPKHMX 3Be3[ HOBBIM, abco-
JIOTHHIM METONOM, 2 TaKkKe CPelHHe Napasjakchl 3Be3jl BTO-
pofi BeJIHUMHEL.

Haupnas c 1845 r. ofcepratopus neuataer 3HaAMEHHTHIE
«ITyIKOBCKHE KaTaJIOTH» MOJIOKEHUH 3Be3l, PyHAaMeHTabHble
NOCTOsIHHBIE acTpoHOMMH (abeppanus u T.A.). B 1847 r. BoIXO-
JAT B CBeT «ITI00BI 3Be3HOH actposomuus B. §1. Crpyse, siBuB-
mipecs nocie TpyZa B. Tepurens caenyiowiyM KpyHnHEIM aroM
B Pa3BefKe 3Be3HOr0 Mupa. B 5TOM TpyZe OH nuieT 06 OTKpHI-
THH MEX3BE3AHOrO norjomenus ¢ koshdunuentom 1m,08 xnc
(mo mepecuery I'. A. TuxoBa Ha COBpeMeHHHE €IUHHIbI). DTHM
orkperteM B. fI. CrpyBse moutn Ha cTO/IeTHE Onepeus CBOHX
COBPEMeHHHUKOB.

B koune XVIII ~- nauane XI1X B. Obiiu clienansl u Apy-
T'He HeMaJIOBaXKHLIE OTKPHITHS. K 4HCIy HX OTHOCATCS, HAanpH-
Mep, OTKPHITHSI MAaJBIX IJIAHET, MECTONOJIOMKEHHe KOTOPHIX 3a-
paHee He npeiCcKa3biBasoch actponoMamu. CoryiacHO sMOupude-
ckomy npasuiy Tuumyca — boze (1772 r.) mns Godpluux no-
ayoceil op6HT MIaHeT @, umeeM a,=0,4+ 0,3-27, uto TpH n =
=—o0, 0, 1,2,3, 4... naer cienyiouye pasMepsl noxyocelt op6ur
Mepkypusi, Benepn, 3emnu, Mapca, wenssectoft, IOnurepa,
Carypna, ¥Ypana, Henryna u [InyToHa COOTBETCTBEHHO: @, =
=0,4;0,7; 1,0; 1,6; 2,8; 5,2; 10,0; 19,6; 38,8, 77,2 a. e. (acTpoHo-
MHYeCKHX eIHHHI); HaOmoaeHHble XKe 3HaueHus Owvtiu: 0,4; 0,7;
1,0; 1,5; meussectno; 5,2; 9,5; 19,1; 30,1 1 39,5 a. e.

Kak BuauM, 1 mepBHIX 4eThIpex IIaHeT 5TH UHMPH JaoT
OueHb XOpolllee cOOTBeTCTBHe. JlanpHelilllee MOATBEPKAEHHE
npasmna Tunuyca — Boze GbIO cHesnaHO ¢ OTKPLITHEM B
1781 r. ¥pana: npu n = b5 ero a; = 19,6, a nabsoenHoe 3Ha-
yenne 19,1. Onnaxo Mecto n = 3 npu a; = 2,8 oxasanocs nyc-
ThiM. F1. Kennep Ha 3TOM OcHOBaHUH eme B 1596 r. npefnosaradrn,
uro Mex iy Mapcom u IOnutepom cymecrByer nuanera.B 1796 r.
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nocyie koubepenuuu B ['ore o6pa3oBanace rpynna u3 24 actpo-
noMoB (Jlanmanz, Ulpérep u ap.) aAns NOHCKOB HOBOH IMJAHETHI.

- Onrako oG6HapYXHUTb ee HM He yIajoch, H pasrajka Obljia cjie-
JIaHa He UMM U [0 HEKOTOPOH CTemeHH caydafHO.

Jox.Inaunu 1 susapsa 1801 r., nabmionast B [Tanepmo meGec-
Hyio cdepy B TesecKON THIIA OPHIHHAJIBLHOTO MOJYTOPaMeTPo-
BOFO BEPTHKAJbHOTO Kpyra— «asnbrasumyra» Jx. Pamcuena,
cayuafiHo OGHapyxmJ OOGBeKT CeIbMOH 3Be3XHOH BEJNMUHHEL
Bckope sTor 06peKT—Manas niaHeTa—cKpbuics B aydax Coe-
Ha H OblJl MOTEPSHH, YTO BBI3BANO GOJBLIHE OTOPUYEHHS] AaCTPO-
HoMoB. Opuaro 24-neruuit yuenntit Kapn ®@puppux Tayce us
TFertunrena paspaGotanm MeTOL BBIYMCNEHHS ODOHTH MaJof
niiaHeTst [Inanny, Onpelenw MecTO ee PAcTONOXKEHHs] M JAaThl
nosiBjienuss. PoBHO wepes rog, 1 suBapsa 1802 r., yrepsinuas
IUIaHeTa B COOTBETCTBHH C €r0 pacueTaMH CHOBa Ohljia HaljeHa
B coaBe3nuu [ewi. Ilo npocs6e ITnanuu eft nanu Haspanme [le-
pepa.

28 mapra 1802 r. I'. Onnbepc B JIunuenrane yBunen yepes
petbpakTop B cospe3mmm JleBbl APYryi0 Manylo IiaHeTy, KOTO-
pyto HasBanu Ilamnano#i. 3arem M. Xapauar u TI'. Ombbepc
OTKPELIY elfe JBe MaJsible miaHeTi—lOHOHY B cosBesnuu Kuta
B 1804 r. u Becry B co3esnuu HeBwl B 1807 r. Baaroxaps
CPaBHHUTEJNBHO GOJILIIOH SIPKOCTH Ha3BaHHBIX MAJHIX MJIAHET
(coorBercTBenno 7,4, 8,0, 8,7 u 6,5 3B. Bes.) acTPOHOMBL C
IIOMOLIBI0 peh)paKTOPOB H3MEPHJIH HX JHAMETPHL

Iloannee Oblii OGHapy#eHH H NOMMEHOBAHH! elle YeThipe
Masble niasers: Acrpes B 1845 r., I'eGa B 1847 r., Upupa B
1847 r. u ®yopa B 1847 r.

Takum o6pasom, k cepenune XIX B. cTal0 H3BECTHO BOCEMb
MaJIbIX IIIaHeT, OpOHTHl KOTOPHIX ACTPOHOMBI H3YYHJIH NyTeM
TOHYAHIIMX H3MepeHHH ¢ TeIeCKONIOM, KOTOPhIH OTKPHIBAJ BCe
6oJiee LIMPOKHE TOPH3OHTHl B MO3HaHHH Bcenennoi.

* Bo Bropoii monoBuHe XIX B. cnemuanucThl HenpephiBHO
yayulwand peppakTope ¢ aXpOMaTHYECKUMH OOGBEKTHBAMH H
YBeJNHUHBATH UX nonepeunuku. Hekoroprie pedpakToprl, B ua-
cTHOCTH TpentoBcKHuil 24 B Bepaune (puc. 9), cosnaBanu cre-
HHaJNbHO Ajia Joburesnell acrponomun. EcTecTBeHHO, 9TO ¢ 1O-
MOIIBI0 GOJIBIIHX TENEeCKONOB YAAJNOCh CAeJaTb MHOTO BaXKHBIX
OTKPHITHH. Mul ynoMsaneM JIHLIb O HEKOTOPHIX M3 HHX, HaH60-

24 B 3TOM TeJsiecKOIle OKYJSIp PAclosiaraercs Ha nepeceyeHHH 4acoBoft
OCH W OCH CKJIOHEHHs, YTO OYeHb YJOGHO AJ BH3YaJAbHHX HAaGMIONIeHHH.
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Puc. 9. Opurusansuuiit  Tedeckon-pedpakrop B Bepaune (IIP),
YCTaHOBJIGHHBIH A1 OKasa Hefa JIOOHTENAM acTPOHOMUH

Jee HAIVIAHO CBHUIETEJBLCTBYIOUIHX O HOBHX BO3MOXKHOCTAX
yCOBEPIIEHCTBOBAHHBIX TeJleCKONOB-peppaKkTopoB.

B «[IyremecrBusx [yanusepa» . CBudr Bhickasan jporaa-
Ky O HalW4YMH Y IJiaHeTHl Mapc IByX cnabbiX CIYTHHKOB —
IBYX JIyH, OTKPHITHIX SIKOOB! JAaNyTAHAMU C NOMOHIBIO MajieHb-
KUX, HO CHJbHBIX TeseckornoB. B 1877 r. A. Xoan B Bammnur-
TOHCKOH MOPCKO# 06cepBaTOPHH € NMOMOIIRI0 BEICOKOKa4eCTBeH-
noro peppaxkropa D = 66 cm #eACTBHTENBHO OOGHAPYXHA
y Mapca mByx coyraugoB. Onu Gblju oueHb ciiabul (11,5 u
13 3B. Bey1.) ¥ pacnosoxeHs! OJM3KO OT Kpas miaHetsl. Mim nann
MuoJIOrHUecKre uMeHa chiHOBeH Gora Bofinnl Mapca — ®o-
6oca u [efiMoca (4T0 3HAUHT CTPAX H yiKac).

JBuskeHue 3THX CHYTHHKOB IO MHKPOMETDHUYECKHM H3Me-
perusam usyuun I'. O. Crpyee, Bayk B. {I. CrpyBe u chiH
O. B. Crpyse, ¢ NOMOIIBIO BEICOKOKAUECTBEHHOTO MYJKOBCKOTO
pedpakropa D = 76 cmu. B 1911 r. on cyMmen paccuutarb no
BO3MylienusM B nBmkenun Poboca IHHAMHYECKOe CKaTHe
Wwapa 2% Mapca, nonyyue sHauenue 0,0052, 6113K0e K BO3MOXK-
HOMy TeoperuueckoMy npegeay 0,0057. OnTuueckne n3MepeHHs
J20T 3HAYATENBHO GOJIBIIYIO BeNWYHHY, paBuyw 0,013; npruu-
Ha TAKOro pacxOxkKJAeHus JO CHX NOP He BbISICHEHa.

25Tea

Seman,

, TJie @ — 35KBAaTOPHAJbHHIEA M b — NOJAsIPHBIE pagHycCHl
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Us-3a 6amsoctd K nianere Poboc coBepiiaeT 060pOT BOK-
pyr Hee 3a 7 uac 39 mus, T. e. 3a BpeMsi, 3HaUUTeJbHO Gosiee KO-
POTKOe, yeM BpeMsi oceBoro Bpailenus Mapca,pasnoe 24 4aca
37 mur. B cBA3H C 9THM OH BOCXOIMT Ha 3anage 2—3 pasa
B CYTKH, a 3aXONUT Ha BOCTOKe, YTO HeOObIYHO H HEeNpPHBLIYHO
IV 3eMHBIX XKuTelel, 3HAKOMBIX ToJBKO ¢ Jlynoit. Ilepuon
obpauenust IeiiMoca, yraneHroro or Mapca  3HauHTeNbHO
najplie, paseH 30 4ac 18 mun, U ero 3axojsl H BOCXO/B! IPOHUC-
XOLAT <HOPMAJIbHO?.

B 1945 r. B. llapnsnecc, o6paGaTeiBasg HaGMIOAEHUS
I'. Crpyse u ap., onpefieana, uto Poboc yckopsieT csoe obpalie-
HHe Ha BeJuuuHy wusMeHenus nepuoia —0,01 cex 3a 50 uxert,
T. €. 332 5TO BpeMa OH 3aferaer BHoepel No op6ure. 710
fiBJIeHHe XOPOILI0 M3BECTHO aCTPOHOMaM, HO B 0oJiee WHPOKHI
00K XO0/1 OHO BOILIO JIMIIb IO/ 3aNyCKa HCKYCCTBEHHBIX CNYT-
HUKOB 3emau. [Ina o6bscHenuss ero OblA BBIABHHYT PSifiTH-
notes. ONHAKO BeJIHYHHY YCKOPEHHS H ero 3HaK I[OKa elle
HeJIb351 CYUTATh OKOHYaTedbHEIMH. CryTHHKH Mapca Hacrodib-
KO MaJjbl, YTO KX AMaMETPhbl HEBO3MOXKHO H3MEPUTD C IOMOLILBIO
CAMBIX MOINHBIX TejeckonoB. Ilo maMepenuto Giecka IHamMeTphl
3THX CHYTHMKOB COCTaBJIHIOT BCero okojio 10 xu.

Teneckonbl Nokazanu cBOM GOJbIVEe BO3MOXKHOCTU NOCHE
3apOXJEHUs HOBOIO pasiiela HAYKH aCTPOHOMHM — acTpo-
HOMHH HEBHJMMOTO.

3HaupTeIbHBIA BKJal B YCOBepLIEHCTBOBAHHE TEJIECKOIIH-
uecKOl H3MepHuTeNbHoi TexXHUKU clenan ®. Beccens. B 1834
u 1840 rr. on o6Hapyxkua B cBoeM npubope, uto Cupuyc u [Ipo-
IIMOH NIEPHOLMYECKH MEHSIOT,CBOE NONIOXKeHHe Ha Hebe.OH ucro-
KOBaJl YBHIEHHOe KaK [BHXEHHe KaxJ0o# U3 3THX A 3Be3j
B OTAEJNBHOCTH BOKPYT OOIero LEHTPa TAXKECTH JBOHHKIX CH-
crem (Cupuyc A 4 B, IIpounon A +4 B) co BTOPHIMH KOMIIO- -
HEHTaMHM JBOUHOM 3Be3JIbl, OfHA M3 KOTOpHIX (B) 3HauuTenbHO
Gosee cnabas. OqHako Ha6/ofaTeNd TOrO BpeMeHH He ofpa-
THAH JOJ/DKHOTO BHHMAaHHS HA 3TO HHTEPeCHOe IpelcKa3aHue.

Amepukaneny AnbBan Kiapk, no mpodeccHu XYyIOKHHK,
Hayas paboThl no WIIM(OBKe 3epKaJ CHayajga KaK JIOGHTeNb.
C 1851 r. oH TpeHupoBasca B nepelyinOBKe CTAPHIX JHHS |, IPO-
Bepsii MX KayeCTBO IO 3Be3JaM, OTKDBLI DA ABOMHBIX 3BE3 —
8 Cekcranta, 96 Kuta u Ap.,—HUMEIOIHX B3aHMHOE PaCCTOAHHE
MeXAy KOMIOHEHTaMH MeHbllle ORHOH ceKyHAb! AyrH. [Tosyuns
NOATBEPXKIEHUE BHICOKOTO KayecTBa O6paGOTKM JIMH3, OH BMe-
cre ¢ cbiHoBbsiME JIkopkeM u I'pefiaMoM opranusoBas cHayasna
HeOOJIBINYI0 MAacTepCKylo, a 3aTeM XOpomo OGOpYAOBaHHOE
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npefnpuATie B KemGpuiKe A1st H3rOTOBNCHUS! H MCIBLITAHHS
06beKTHBOB. IlociiefHee oCyIIeCTB/IANOCH B TOHHeJe JJIHHOM
70 m TO HCKycCTBeHHOH 3Besfe. Tax pomunach dupma «Aub-
pan Knmapk u coioBbsi». [lomyuuB or dupmel «Uenc u
6paThsl» KPOHOBLIH M QIMHTOBBIA JHCKH, ¢upma «Kaapx
§ CHIHOBbA» H3rOTOBUJIA 47-CAHTHMETPOBHIH axpoMaTHyec-
kUil OOBEKTHB JJisl yHuBepcurera B Muccucunu. Hens-
teiBast 9TOT o6wvekTHB, AumBan Kaapk 31 simBaps 1862 r.
NeACTBATENbHO OOHAPYIKHA OUeHb cabriil cnyTHuk Cupuyc By
3pesfpl Cupuyc A. Ero otkpoitHe BCKOpe GbLIO MOATBEPIKAEHO
BonjoM ¢ nomolpio 38-cantuMerpoBoro pedpakropa B [ap-
papsie. [locne aroro maump B 1892 r. I. IlleGepse ¢ suKOB-
ckuM pedpakropom nuamerpom 91 cm, B TO Bpems HauGo/b-
wuM B Mupe, o6Hapyxus [Tponuon B y sBesnnt [Tponuon A.

3Be3/ibl OKa3aJUCh NPENCTABUTENsIMH HOBOTO KJacca «GelIbiX
KapJIHKOB» —3Be3J ¢ Masnol maccot (1,0—0,6 M) U cBeTUMOC-
TBIO, HO C OYeHb 60MBIIOHA IMOTHOCTBIO. Buarofapst nociennemy
06CTOATENLCTBY COCTOSIHUE BelllecTBAa B EHTPE 3THX 3Be3] 0CO-
6oe — Tak Has3klBaeMOe BBHIPOXKJIeHHOe. BrepBrle ero wuccie-
IoBaHueM sanuMmancs ¢usuk P. ®ayaep. B 1925 r. B. Anamc
nMeHHO B crekTpe Cupuyca B H3Mepua CABUTH CEKTPaJibHBIX
JIHHHH B KPacHYIO CTOPOHY, NOATBEPIMBIIHE HEKOTOPHIE U3 OC-
HOBHBIX MOJIOXKEHHH TEOPHH OTHOCHTENBHOCTH. B  nanbHefiteM,
HeCMOTPS Ha NPOrHO3bI, BHICKA3biBaeMble acTPOHOMaMHU-Ha6mo-
JlaTe]sIMH U TeOpPeTHKaMH, BIJIOTh 10 1955 r. HEUKOMY He yna-
BaJIOCh HAHTH CTOJIb TPYJHO Pa3peIUHMBIX B TEJIECKOINH H He-
OOBIYHEIX JBOHHbBIX 3Be3J. '

CpouMu HaGMONeHUsIME ¢ 66-CaHTHMETPOBLIM pehpaKTOpOM
8 Bammunrrone C. Heioosn u apyrue yuenble TNOKasaiH, 4TO
axpoMaTHYeCKHe TeJIeCKONEl pPaspeliailoT B OGaarONpHATHHIX
aTMochepHBIX YCJIOBHSIX JBOHHBIE 3Be3Ibl C PACCTOSTHHAMH
KOMIIOHeHT (NpHMepHO OfHHAKOBOro Giecka) 1o 0716, uro ma-
Xe HeCKOJNBbKO Jyullle TeopeTHueckoro npenena 11,6/D(cm) =
= 07176 B Bu3ya/bHbIX Ny4ax. [[pyTUMHA CIOBaMH, ABYXJHH30-
Bble axpoMaTHueckKue 0O0beKTHBH 00aajfanu B 16 pas MeHbwefl
XpoMaTHyeckoll abeppamueli, ueM OXHOJHH3OBblE OOBLEKTHBEI
XVII B. Baarogapsi 5T0My CTaJ0 BO3MOXKHEM IPH COGJIOfe-
HHY Tex Ke TpeOOBaHHA K YETKOCTH NOJY4YaeMBIX B HHX H30-
Opaxenuit cTpouTh pedpakTophl B 16 pas 6osee CBETOCH/BHLIE,
C GOsblMM JUAMETPOM H GOJiee KOPOTKHE.

[ToBbiinienue KauecTBa NPUGOPOB YJYUIIHJIO BHAUMOCTD TOH-
Kux peranefi nh moBepxuoctsx minaHer — lOmurepa, CarypHa
H B ocoGennoctn Mapca.
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Has usyuenns nnamer, B wactHoctd Mapca, I1. Jloyaan
B 1894 r. nocTpous crennanbuylo o6cepBaTOpHIo B Apu3oHe Ha
rope ®aarcrad (wa sbicote 2210 # Hax ypoBHeM Mopsi) ¢ Ona-
FONPUSITHBIME aTMOCQEPHBIMH yc/10BHAMH. B 1896 r. Tam Gbia
YCTaHOBJEH KJIaDKOBCKHH 61-caHTHMeTPOBBIH -pedpakTop.

Euwe B 1877 r. 1. B. Ckuanapesiu ¢ HeGOMbIIMM 22-CaHTH-
MeTpoBbiM pedpaktopom Mepua yeuien Ha Mapce «kaHajbD.
[1. JToysiut npono/kusi udyueHne noBepxHocTH Mapca. Busy-
aJibHBIe HAOMIOKEHHS STOM MJaHeTH BeM Takke B. [Tuxepunr,
E. M. Anronunann, H. H. Kaautun (nocmepuuit na 76-cantu-
MeTpoBoM pedpakrtope B IlyskoBe) M apyrue yuensle. Buuiu
oGHapy:KeHbl TOHKAs CTPYKTYpPa «KaHaJIOB», UX YABOEHHe U ApY-
rie 0coOEeHHOCTH.

Ilannsle HaGMOfeHHst € NOMOILBIO peppakTOPOB, YCTAHOB-
JIEHHBIX B rOpax, NpaBja, yXKe He B 3TO BPeMst, a 3HAYUTEJIbHO
nosjuee, B 40-x rogax XX B., ObId IPOBelieHbl aCTPOHOMHYe-
cxoit crannuedi [Tuk mo Mumn (1870 m Hajg ypoBHeM Mopst)
B ITupenesix. Ha sToft craHuum ¢ peppakropamu IHaMeTpPOM
38 cm, a 3ateM 60 cu saumMmanuch HabmopedusMd b. Jluo,
A. Kampmens, Ix. Jxeutuan u A.Jdoasdyc?®u np.

Ha Gonpiuod BhIcOTe HecnoKoHCTBHE (BOJIHEHHE) 3eMHOH aT-
Moctdeprl CKasbiBaeTCsl MeHBIIE, H 3TO OOCTOSITENBCTBO MHO3BO-
JILJIO BIEPBble YACTHYHO H3YUYUTh BHUJ JHCKOB (ISITHA, MOJOCH
H T. 1.) ApKuX cnyTHHKOB [Onutepa u cnytHuka CaTypHa —
Turana.

Ycnexu, ROCTHTHYTHIE NpH Habmofennu Mapca c orHOCH-
TeJBHO MaJbiMH pedpakTOpaMH, H OTHeJbHble HEYJAuH —
¢ GOJMIbUINMH (IHKOBCKHM H HEePKCOBCKHM, MEIOHCKHM H Jp.)
npuBenu actporoMoB B XIX B. K OHIMGOYHOMY 3aK/IOUEHHIO,
6yxnro MaJible pedpakTophl ¢ oTBepeTHsiMu 10—20 cu Gogee Gia-
FONPUATHLL JJIs BHU3yadbHBIX HaOmopenuii, Takoe npexmnoJo-
JKEHH® MOTHBHPOBANOCH TEM, YTO SIKOOHI H3-32 HEOLHOPOJHO-
creft (nopsizka 10 cm) seMuoil atMocdepsl, 06YCJIOBIEHHbBIX ee
BOJIHEHHEM, B OGBEKTHBE MAJIOT0 TeJIeCKONAa MOSBAAETCH TOJNHKO
IpoxaHHe HaGmolaeMbiX CBETHJI, TOTa KaK B 00beKTHBe 60/ib-
HIOTO TeJleCKona H3o0paiKeHHe Pa3MbIBaeTCsl, TaK KakK B 00b-
eKTHB Cpa3y NONajaeT CBeT, NPOLIeAHH Yepe3 MHOIO HeOXHO-
POIHOCTeH, H3MEHSIOHXCA acHHXPOHHO. PacmpocrtpanuBlie-
MYCSl MHEHHIO NPOTHBOPEYHJIO TO OOGCTOSITENLCTBO, 4TO TOH-
yafitnye feraiu Koubma Carypua, nonoc IOnutepa u T. n. yia-
JIOCb PacCMOTPETH TOJNBKO B 6onibiliie TeJIeCKOIB!.

. 26 TlyrteM uamepenus nonsipusauud B 1950 r. A, Joaedyc foxasan na-
JHYHe cJaefloB atmoceps y Mepkypus.
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Buinatomumest pe3yapTaToM — BUSYadbHBIX  acTpOMeTpi-
yeckux HaGmopenu#i B XIX B. Obwio otkpuitie B Bepanne
& .KroctepoM U uccienoBanue amepukaniem C.Ysnanepom ne-
pHOAMYECKOTrO CMelLIEHHS TI0/1I0ca 3eM/IH (H3MeHsIeMOCTH IHPOT).

HenaBHo ; ynomsiHyTele  pes3ysbTathl u3yueHus JIyHol #
nJiaHeT npeB30liieHB ACTPOHOMUYeCKOH cranuuei [Tuk Ao Muau
(1abmoneHnst BelHCh ¢ (oTorpaduyecKHM pe(paxkTopoM) H
[TynkoBcko#l o6cepBatopuel (HaOMONeHNsT BeNHMCh C TOPH30H-
TaJbHEIM COJIHEYHBIM TeJNECKOIOM).

Doabliie BO3MOXKHOCTH OTKPHIIHCh B acTPOHOMHH HOCHE
usobperennsi dotorpadun. PororpapuyeckHe NPHEMHHKH H3-
JIyUeHHs] TOCTEeNleHHO 3aMeHSJIH YeJOBeYeCKHH a3, H B Haille
BpeMsl BH3YasbHBIH clOCO0 yiKe PeIKO HAXOAUT I[pHMeHeHHe
NPH H3YYEHHH IIaHET M ACTPOMETPHUECKHX HaOMIONeHHsX.
Ho u B aTHX nocjieAHHX ciydasx Bce yalie BHedpsercs (oTo-
3JIeKTPUYECKHH WM crelHanbHble (oTorpadudeckue MeTOAH
M MeTOIH MOJIYUeHUS JIeKTPOHHBIX H300pakeHHi.

[lepBrle (QOTOCHHMKH C TIOMOLNLIO TEJECKONOB MPOH3-
BoAM/IHCh YKe B 1851—1871 rr. Ha IPUMUTHBHBIX IJIACTHHKAX
TaK HasbiBaeMbIM MOKPOKOJJIQHIHBIM CIIOCO0OM, a elle paHb-
Ie — MeTOZOM JAAareppPOTHIMH (HA CBETOUYBCTBHTE/IBHON ILJIEH-
xe Ha MeTaqJie). Ho uu 10T, HU ApYTOit cnioco6bl He Aajin CKOJib-
KO-HHOYLb 3HAUHTEJbHBIX pe3y/abTartoB. [Ipaspa, ynajaock no-
JYYHTh OYeHb ueTKue ororpaduu Connna Ha Menonckoit 06-
ceppartopui ([1. )K. )Kaucen, 1896 r.) 6narozapst Tomy, 4to Mo-
KPOKOJIJIOUHbIE 3MYJIbCHH HMEIOT OUeHb MEJKYI 3epHHCTOCTh
(¢ rpanynuctocts). B HacTosiiee Bpemsi GOJee BBICOKOKaue-
CTBEHHbIE CHUMKH cliedanbl obcepsaropuell ITuk mo Mugu npu
nomotny doTtorpaduyeckoro peppakropa, a Takxe IyJKOBCKOH
oGcepBaTopyeil NpPH MOMOIH [OPH3OHTANBLHOIO COJTHEYHOI'O
teaeckona. OcofenHo xopomne ¢QoTorpaduueckue Hzobpaxe-
nust Conuua yxanocs nmonyuutb A. Honwdycy u M. IlBapn-
IIHJABLY, NOAHSBUIMM TeJeCKONbl ¢ HOMOLIBIO CTPATOCTATOB Ha
Gonbmyio BeicOTy. VIMu 3aperMcTpupOBaHbi, HaOpuMep, OUeHb
YeTKHe H OueHb MeJKHe (MeHblle 1” RyrH) rpaHyJbl.

B Poccun HaunGosee panHue acTpOHOMHYECKHE (POTOCHHUMKHU
clienann B 06cepBATOpUM . BHJBHO IOCTe YCTAHOBKH B Hel
B 1861 r. doToreanorpada. 3nech cucTeMaTHuecKH doTorpadu-
poanu Qorochepy Comnma M. M. I'yceB, E. E. Ca6nep,
I1. M. CmbicitoB. B Mockosckoit u Ilynkosckoit oGcepsaTtopusx
HECKOJIbKO [03/iHee OMNBITHl MO (OTOrpadHpOBaHHI0 3Be3f, KO-
MeT M JPYTHX OOBEKTOB NPOM3BOAMAH A. A. DBenonosbckui,
B. K. Uepackuii, B. T'accennGepr u xp.
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dororpapuueckuit  cnocob OMIHUANCH OT BU3YaNbHOIO
B MNepBYI0 OuYepelb CBOeH NOKyMeHTaJbHOCTBIO. PoTorpaduu
N0Ka3blBaJH BHEIHHUH BHA CBETHJ M NO3BOJSUIH OYeHb TOYHO
H3y4yaTh HX TOJIONKeHUA H COOGCTBEHHBIE NBHXEHHS.

Passurue ¢ororpadun norpeGoBaso MOCTPOHKH Chel(HANb-
HbIX pedpakTopoB. Takue HHCTPYMEHTHI, MOJYYHBLIHE Has-
BaHHe acrporpadoB, craju u3rotoBaATh B Anryuu I'. I'pa6G,
Bo ®pannun P. Fotbe u 6patba Iloas u Ilpocnep Aupu (on-
THKH) 4 ¢upMa «Penconpny B I'epmannu. OfHako Ha mepBOM
sTamne IJs 5TOH LemH npucnocabiuBaiu CyLIeCTBYIOIHE BH3Y-
anbHBEle DPe(pPAKTOPBl HECKOJBKHMH CIIOCO6aMH: YCTaHOBKOMH
CelMaJdbHBIX KOPPEKIHOHHBIX JIHH3 HeGOJBIIOro JIHAMETPA
BOTH3H (OKyca, H3TOTOBJEHHEM CMEHHEIX JINH3 H APYTHMH Me-
toamMu. MHorna H3rotoBasiy actporpadsl ¢ ABOHHBIME Tejle-
CKONaM¥ U1l BU3YaJbHBIX HabmojeHH#i U (OTOCHEMKH.

CrienmanucTsl pacCYHTAaNH MHOTOJIHH3OBEIE OGBEKTHBHL s
cdoTorpaduyeckux Kamep ¢ GOMBIIHM ROJIEM 3PEHHS, HAIPUMED
obbextuB [leupassi moprpernoro tHna B 1840 r. OH umen ne
JIMH3bl, pasfiesieHHbie OOMBLIIMM BO3AYIMIHBIM IIPOMEKYTKOM,
KaKaas M3 HHX B CBOIO OuepeTb COCTOMIA U3 ABYX KPOH-(IHH-
TOBBIX JIMH3 (IIOJIOKHTENbHON H OTpHLUATENbHOH). M3 06beKTH-
Ba 3TOr0 THna OblIM CO3MAHB! ChelHaJbHbIe acTporpapuyecKyue
OOBbEeKTHBbLI, HE HMEJOLIMe ONTHYECKHX OIMHOGOK B 3afaHHBIX
npenenax. Bosee cioxHbie O6BEKTHBEI IJA actporpaguue-
CKHX IleJef — aHacTHrMaThl uMend OoJblide pabouue ImoJs.
K umcny takux oTHocsTcsl OGbeKTHBREI THHA Telsopa (Tpumie-
Thl), Teccapa (yeTkipexynn30BHe), Pocca, 3onnendenbaa u pax
JAPYTHX, KOTOPEIMH DacroJiaraloT HblHE MHOTHE 06CepBaTOPHU.

B CCCP o6bvekTus tuna Ilemsans (D = 17 cm, F = 0,8 #,
A =1:4,7) umencs B [lyakoBckoii o6cepBaTopuu Ha Gpenu-
XHHCKOM actporpade, o6bekTrB THna Pocca (D = 10 cm, F =
= 0,7 M, A = 1:7)— na ppofinom actporpade noa muppoM
AKA xoucrpykuuu H. I'. [lonomapepa. Ha ananoruunom
AsoiinoM actporpade B [osoceeBO yCTaHOBJEHHI JBa OTeye-
CTBeHHHIX oOOBbekTHBa  THna Teccap — «Mmaycrap-17»?7
(D=12cm, F=0,7 m, A =1:5,8). UeTsIpexIHH30BbIE 00B 2K~
THBEI THNa 3oHHeHbpenbia uMeloTcs Ha actporpadax Kpem-
ckofi, MockoBckolt (D = 40 cm, F = 1,6 u, A =1 : 4) u AbGa-
crymanckoit (D = 20 cm, F = 1 m, A = 1:5) obcepsaTopHii.

3a py6exoM BO MHOTHX 00CEepBaTOPHIX HAPSAY C MOKOOHMI-
MH OOBEKTHBAMH TNPUMEHSIOTCA OOBeKTUBbI-alIOXPOMATH,

27 B gax10# cTpaHe OGBLEKTHBB HMEIOT CBOIO MapKy.
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HMEIOLYe MO CPaBHEHHIO C axpoMaraMM YMEHBUICHHBIH BTO-
puyHBIA ceKTp (nBeTOBhie OMHOKH). MX uarorosnenue craso
BO3MOIKHBIM TOJIBKO I10CJIE paspa60TKH H OCBOE€HHUSI TEXHOJIO-
IHH U3TOTOBJIEHHS HOBBIX, CIEIHANbHBEIX COPTOB CTEKOJ.

Actporpadsl ¢ ycCmexOM IPHMEHSJIMCh IJISI CHCTEMaTHye-
CKOTO u3yueHHsT HeGecHOH cdepbl doTorpaduueckuM crnocoGom,
nsobperennuiM B 1839 1. mocse orkpeitus JI. larepa. Bekope,
KaK yKasaHo Bbillle, ObIM nojyuenb! farepporunsl Cosnua,
COJIHEUHBIX TATeH, JIYHBI, 3Be3h. JT0 OLLIH NEPBHIE  OMbBITHI
IPAKTHYECKOTO MHCHOAb30BaHUs QoTtorpadpun. DOoTOCHUMKH
NPOU3BOAMJINCh HAa CBETOYYBCTBUTEJIbLHOH IVICHKE HA MeTallle.

Ha cmeny narepporunnomy criocoGy B 1851 r. npumen Mox-
POKOJITTOUJHBIH, KOTOPHIH TaKXe NPHUMEHsICs A gororpadu-
posauusi Connna, Jlyuer, 3Besg u T. 4. O6a crnocoba He manu
o6HaexHBalOMIUX pe3yJbraroB. [locaennuit B 1871 r. Gba 3a-
MeHeH u3o0pereHHbIM P. Magnoxcom cnocoGoM ¢otorpaduu c
CYXUMH GPOMO-’KeNATHHOBBIMH IJIACTHHKAMH, KOTODHIE YIOT-
pebnsiloTcst 10 HAcTOSIIEr0 BPEMEHH.

ITepBLIMH acTpOHOMAMH, IIPUMEHUBIUHMH (oTorpaduio, Gbl-
an Y. K. boun u 1. ®. bouxn, I'. Openep, JI. M. Pesepdopn
B CIIA, 6pathst Aupu Bo Ppannun, Bappen /lenspio B AHIVIHH.

OTKpeITHS C acTporpadaMi HaIJISAAHO HJJIIOCTPHPYIOTCA
pe3ysbTaTaMy H3y4YeHHS MaJbiX I[WIaHeT——aCTePOHAOB, T. €.
3Be3I0NONOGHLIX, WJIH IUIAHETOHAOB (HA3BaHHE, NPENJIOKEH-
noe B. T'epmenem).

Yuenble CYHMTAIOT, YTO ACTEPOHABI — 3TO OGJOMKH IJIAHET,
KOTOpBIE CO BpEMeHeM MOABEPrHyTCS JaNbHEHeMy B3aHMHOMY
ApoGMeHHI0 B pPe3yJibTaTe CTOJKHOBEHHH.

B 1891 r. M. Boawd B TeiizenvGepre c 15-cantumerpo-
BOH KaMepoii, UMeloleli MOpPTPeTHblll O6BEKTUB, OTKPHII [ep-
BYIO MaJjylo manery dotorpaduyeckuM crocoboMm. Ee nassasu
Bpyuueir (Ne 323).B cnenyromey rogxy oH OTKPEIT yke 18 Maseix
mnanetr, a A. [llapaya B Hunme — 10. K 1935 r. actponoMsl
3aHyMepoBaJH yxe 1375 Masbix nuiaHeT. 310 BeCbMa 3HAYHTEIb-
Hast uppa, ecyau YYecThb, YTO MaJIble IJIAHETH NOMYYaloT HOMEP
HE NPYU HX MepBOM OOHAPYKEHHH Y4eHBIM, @ TOJNLKO IOocJe TO-
ro, Kak OyJer H3yueHO HX ABHKEHHe, YKasaHbl HX MOJONKe-
HHA H AaThl CJEIYIOUIETO HOHBJIEHI’IH HeOﬁXO}.U/IMbIe g Aanb-
Heiturero Ha6monenus 28.

28 B HacTosilliee BPEMsl 3aPErHCTPHPOBAaHO OKo/I0 1700 Manbplx miaHer
C U3BeCTHHIMH OpOuTaMH. M3 HHX deTblpe mMIaHETHl OTKPBLITH BH3YaJbHBIM
cnocoGom B 1801—1807rr.; 8 1850 r. orkpwira 13-u,B 1865 r.—84-4, B
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B Poccun mneppas Manas mianera OblJia  OTKDHITA
H. M. Jlanuueim B 1906 r., paGorasirum torqa spemenno B [Tya-
KoBe. KpYnNHBEIX yCIIeXOB B OTKPHITHH HOBBIX MaJbIX IJTaHeT
nocturiia Crumensckas o6cepBaropusi. B meil go 1941 r. 6ewio
OTKPHITO K u3yueno 113 Manwix myaner (M €l MHOTO KOMET).
Bosbmne sacayru B stom npunainexar I'. H. Hey#imuny.

CuMmensckas nianera Ne 748 B wecTh ee OTKpuIBaTeNeH 1mo-
Jayuynia uaumenopanue <«CHMeH3a», a MJaHETY, OTKPHITYIO
C. Y. Bensickum B 1916 1. (Ne 852), B uects B. 1. Jlenuna nas-
Baju «BaanguneHoi».

B 1898 r. nemenkuit actponoMm I'. Butt B Bepaune orxpbui
masyio mianety (Ne 433), kotopylo HasBanu dpoc (B CpenHEM
10,7 3B. Bea., or 6,7 o 11,3 3B. Bea.), a aBcrpuen 3. Onmob-
uep B 1901 r. obuapys:xkua koneGanust ero 6jecka Ha 1,5 3B.
Bes., O6YyCJOBJEHHbIE BHITSHYTOCTBIO TeMa H HEPOBHOCTBHIO
TI0BEPXHOCTH.

DTOT acTepouk B HEKOTOPEIE MOMEHTH MOAXOAUT K 3eMJe HA
paccrosuue 0,15 a. e. (22,3 MaH. km), uTO GJArOMPHATCTBYET
onpemenenyo no Hemy napasnakca Comuuna. B 1900—1904 rr.
Pl acTPOHOMHUECKUX 06GCepBaTOpUil MHPA BKJIOYHJCH B 3Ty
pabory. Cpenn nux 6puia H IlysikoBckast oGeepBaTopHs, B KO-
Topofi Habmonenus: npopoguayn ©.P. Penu na 76-caHTUMeTpO-
BoM pedpakrope, a B. B. Cepadumos u A. I1. Cokomos — Ha
38-canTuMeTpoBoM peppakTope. OO6paGoTka coOGpaHHOH MH-
dopmanuu, sumonuennas K. Xuukcov, fana napannakc Conn-
ua, pasuelil 87,806 u 8”,807 mo Bu3yanbHbIM H (oTorpaduue-
CKUM HAGJIOIEHHM COOTBETCTBEHHO 29,

Hekotoprie eme Gosee cnabbie Majple MNAaHeTH npubmiu-
JKAIOTCA K 3eMHOI opOuTe fake Ha MeHblllee PACCTOSTHHE W HHOT-

1875 r.—157-a, 1885 r.— 253-4, u 81890 r.—302-a naanera.Bce 3ty or-
KPHITHSA ClleJlaHs! TakXKe BU3YaJbHHIM COCOG0OM. 3aTeM MOCJeAOBAJH HO-
BbIE MHOTOUUCJICHHHE OTKPHITHS, HO B OCHOBHOM ¢oTOrpaduyecKHM CIO-
cobom?

20 Ha wMexpaynapojHot Koudepenmun JAUMPEKTOPOB HAIUUOHAJLHBIX
sdemepua 41896 r. B [lapHKe MO MHOTOUHCJCHHHIM H PasHOOOPa3HLIM Hab-
JIOREHUAM OblJI0 MPHHATO NJs TeoueHTpuueckoro mapaanakca Coanua
8”,80, urto paer 1 a.e.=150 MaH. x#. B panvuefimem HaOmopaTesbHHIA
MaTepHaJs HaKalnBaJcsi (MHOTOE JaJjJH COBDEMeHHHle pPaJXHOJOKalHOH-
uue Habmofienust Meprypus, Benepnr u Mapca 8 CCCP u CIUA). B as-
rycre 41964 r. Ha 12-o#t [enepasnbHOfi Accambiee MexayHapoguoro ac-
TPOHOMHUECKOTO coiosa B ['aM6ypre ¢ yueToMm Bcero MaTepHaja H B Ie-
JIIX COTJIaCOBaHHS DAa3NMUYHHX (yHAAMEHTaJbHEIX TOCTOSTHHBIX MEeXAY
caGoft 6bI0 MpHHATO AAd napannakca Comnuna 87,794 u jpas lae—=
=146,6 MJH. Ku (cpepHee paccTosHHe 3emyH 0T CoJiHUA — aCTPOHOMH-
yeckasi egunAua. CM.: K. A. KynukoB. CucremMa acTPOHOMHYECKMX
NOCTOSIHHBIX .— «ACTPOHOMHUECKHH XKypnam, T. 42, 1965, crp. 666).
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1a BXONAT BHYTPh ee (BHYTPb op6uThl Benepr). Hanpumep,
otkperTHiil B 1932 r. Amyp (Ne 1221) B nepuresiuu cBoeii opGUTH)
HaXOAKJCST HA paccTosnuu 15,5 MaH. xku oT 3eMyid, a elle He
3anyMepoBaHublit ['epmec (B MeXIyHApOZHOM acTPOHOMHUYE-
CKOM KaTajiore B 5TOM CJydae YKasblBalOT IOl OTKPHITHS
u age 6ykser: 1937, UB) 30 oxta6ps 1937 r. npowmen ot 3emiu
Ha paccTosHuu Beero Jjuls 0,58 MuIH. x4, T. €. TOJNBKO B 1,5 pa-
3a fanapme JIyHBL

Cnabele mManple nJaHeTs! B CPABHEHHM C JAPYTHMH ILIaHe-
TaMl HMEIOT HesHauuTelbHble pasMepnl. Hampumep, Apouuc
apkoctbio 18,5 3B. Besr. (1936, CA) umeer monepeyHHK BCero
qumb okoao 0,8 xm. 7 deppans 1936, r. on mpowesn Ha pac-
CTOSIHHH 2 MJIH. KM OT 3eMJIH. MIHTepecHO OTMETHTL, YTo AJo-
auc ¥ [epMec HACTOBKO ocnaGiu, yAanasch OT 3eMJH, YTO BO-
o6ie GeIiM MOTEpPsAHBI acTpoHoMamu. [lomeiTka HalTu AnoHMC
C NOMOIIBIO MOIIHOrO 2,5-METPOBOTO TeslecKkona 6bLia mpel-
upunsgta o6cepparopueii Mayur-Busncon (P. C. Puuapacon,
1943 r.), ogHako oHa He yBeHuajack ycrexoM. Bo3MOxXHO, 4T
B AanbHefimmeM Ajonuc u [epMec mpH HNOBTOPHOM OpHO/IHXKe-
HHH K Halledl miadere 6yAyT HaHIEHBl, HO HX MOTYT HPHHATD
3a HOBHE MaJIble IJIAHETHl, U TOrZa OHH MOJyyaT Kakue-au6o
HOBblE HA3BaHHsd. TeOpeTHYecKHe pacyeThl MOKAa3bIBAIOT, YTO
B NPHHIHIE C COBPEMEHHLIMH MOIIHBIMH TEJECKONAaMH MOXKHO
HafiTy A0 75 ThiC. MaJbIX IJaHeT-acrepounoB (no 20-# doro-
rpaduueckoil 3B. Bes.).

B. Baage 26 monsa 1949 r., paéoTaa C TEJIECKONOM JHaMerT-
pom 1,22 m cucremer llIMuznra na o6cepBaTopHH HaJIOMap ¢o-
Torpatbmecxnm criocofom (OTKPEUI HOBbLIf HHTepecHhiif acre-
poux (Ne 1566), nasauusiii MrkapoMm. On pacnosarajicsa Toraa
B co3pe3aAnH CKOPIIHOHA H NePeABHra/cs 3a yac Ha /y JuaMer-
pa Jlynbl. 3aTeM ABUXKEHHe ero 3aMeNJHJIOCh. AMepHKaHCKHG
yuennifi C. XeppHK NMpOBeJsl BCeCTOPOHHee Hcc/enoBaHHe lka-
pa. OH ycTaHOBHJI, UTO €ro AuaMerp paBeH okoso 1,5 kum, a ne-
puox o6pamienns, coctabasioutuii 409 cyTOK, COM3MEPUM C TO-
LuaHeIM nepuogoM 3emin B 365,25 cytox. Hecnoxyerit pacuer
nokaseiBaer (409 X 17 = 6953 u 365,26 X 19 = 6940), uro
Hkap Gyzer conmxarbes ¢ 3emaedl yepes kaxasie 19 ser. Ha-
npumep, 15 uroHa 1968 r. Mxap npubnausurcs K 3emiie Ha pac-
cTosHMe 7,0—7,6 MaH. k¢ (BO3MOXKHAs omubKa ue Gosee 1 MJH.
km)* . SIpkocTh ero Gyzer Bce xe oueHb caaboi, okoso 13 3B.

30T.A.YUe6oTapes. Vs MHPOBOrO KOODAHHALHOHHOTO LEHTpa
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BeJ., HanpaBjeHHe NBHMKEHHS — IIOYTH MepHeHAHKY/ISPHBIM
3eMHOH OpOHTE, a CKOPOCTb OTHOCHTeNHHO 3eMJIM — PaBHOH
43 xm/cex. ACTPOHOMBI BO3/1aralOT MHOIO Hajlexf Ha HalJo-
JEHHE 3TOT0 UHTEPECHOIO 00beKTa KakK ¢ SeMJII/I, TaK H U3 KOC'
moca 3!, B s3apyGexHoil me4atu B CBfA3H co cOumkenueM Vka-
pa ¢ 3emJell nyGauKyercs MHOTO HEOGOCHOBaHHOH (DAHTACTHKY.

Jsg MHOTHX Majuix IJIaHeT OmpefeseHsl yrvet ¢as (yroa
MeXIy HalpaB/JeHHSMH OT IvIaHeThl K uentpy ConmHuna 4 K
Ha6.1101aTe0) U HX KO3(Q(HIHEHTH, T. €. U3MCHCHHE 3BE3IHOH
Beqnyunbl Ha 1° yroa dazn. as 1lepepsl, wanpumep, mo-
ayueno suauenne 0043, [Tannanst — 0,033, OnoHH — 0,030,
Becrer — 0,030. Konebanue 6iecka,nabnofaplieecs y dpoca,
O0HAapyXKeHO U y HAPYTHX IUIAHET.

Ecny nepBoHayasbHO JAJIs1 OTKPLITHS MaJbIX IVIaHET ynoT-
pebiIsiNCh CPABHHUTEJNbHO HeGOoJbLINEe KaMepbl AMaMeTPOM OT
12 no 25 cm, TO mo3anee AN STUX LeJEH CTANU NPHMEHITh 60-
nee cuabnbie 40-canTEMeTpoBbie acTporpadu. Kax u npexie,
TIPOH3BOAHIHCE TAKKE U HEMOCPEICTBEHHbLIC BH3YasibHble MHK-
pPOMeTpHYECKHEe H3MepeHHS.

dororpadus HMIHUPOKO NPUMEHSJIACh TaKkKe JUIs H3yueHus
noBepxHOCTeH miaaner, ocoGenno Mapca, nepBeli CHEMOK KO-
Toporo uepes peppakrop crenan B 1879 r. b. A. T'ynpa B Kop-
noGe (Aprentuna). I'. A. TuxoB noayuus Giecramue GoTorpa-
¢uu Mapca B onmosuiio B 1909 r. uepes cB2roduALTD HA
76-caHTHMETPOBOM MNYJKOBCKOM pedpakrope. YueHble acTpo-
HOMBI cHcTeMaTHyeckHu (ororpadupopanuy Mapc u B Hame
Bpems: B CCCP — H. I1. Bapa6amos ¢ corpyauukamMu Xaphb-
KOBCKOK o6cepBaropuy, a 3a py6exoM — A. Kamuwens u
A. Hoavdyc na craumuu Iluk mo Mugu, nocjaenoaTesiu
I1. Jloysana K. Jlammnann, E. u B. Caefidepst Bo ®aarcrade,
B. Paiir (mocne 1924 r.) B JIukckoi o6cepBaropHU.
B, uTOre MHOrOYHC/IEHHBIX Ha6mo,ne1-1pm yueHble OGHAPYKUIH:

1) yMeHblIeHHe KOHTPACTOB HeTaflell K KPalo IVIAHEThl, YTO
TOBOPHT O HAJHYHK y Hee aTMochepbl;

2) ce3oHHbIE M3MEHEHHS] Y4acTKOB NOBEpPXHOCTH Mapca,
BpeMeHaMH BhINajieHne CHera, ero TastHue, nelieBble OypH # T. 1.

3) cucTemaTHYecKHe M3MEHEeHHs AHaMerpa B 3aBHCHMOCTH

10 TeopeTHyeckum paboTaMm H HyGJHKALHH JIAHHBIX O IOJOXKEHHH H JaTax
Maneix nnaset B MUHcTutyTe Teoperuyeckoit acrponoMud AH CCCP.—«3emas
u Bcenennasiy, 1966, 1. 5, crp. 30.

3 B. A. Bpouwrss. Ceunanne ¢ Mkapom.— «3emas u Bceenen-
Has», T. 5, 1)66, rp. 2 .
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OoT UBeTa JyueH, HCHONb30BaHHLIX npu ororpadupoBannu
(nuaMeTp YBENHYHBAETCS B CHHHX H YMEHBINAETCS B KPACHKIX
Jyyax, 4To o0yC/IOBJIEHO Kak atMocdepoit Mapca, Tak u doro-
rpaQuIecKHMH SIBJEHHsIMH B SMYyJIbCHH);

4) oTpaxkareJbHbIE CBOHCTBA «MaTE€PUKOB», HMEIOIHUX CBET-
JIO-OPAHKEBBIH LBET, M «MOPeH» — TEMHBIX YacTefl MOBEpXHO-
CTH, Kotophie npu dotorpadupoBauuu uepes GOJbLIHE TeNe-
CKOMBl TIOKA3hLIBAIOT MO33aHYHYI0 CTPYKTYDY;

5) TOHKYIO CTPYKTYPY KaHAJIOB, B BHJE OTIENBHBEIX 06paso-
BaHUil, TPU XOPOUIHX H306DANKEHUSIX B TEJECKONH! C GOJBIIHM
06beKTHBOM, Ha6mofaeMylo 6ojiee 4eTKO B MOMeHTH norteMhe-
HUS Mopell; coBceM HefaBHO doTorpaduposannemM u3 Koc-
Moca (C MeXIJIaHeTHOro KopabGas) Ha moBepxHocTH Mapca
oOHapyKeHH 00pa30BaHUs,10 BUTY HATIOMUHAIOLUIHE KPATEpHI;

6) nosmspHBle IANKH, WHOTAA OKAHTOBAHHLE TEMHOH Kai-
Mol 1u60 060AKOM B Pe3yJsLTaTe TasHHs CHera, ¥ ux 060aHOe
CEe30HHOE H3MEHEHNe;

7) oTcyTCTBHE GOMBINX OTKPLITHIX BOXOEMOB (COrJIacHO pac-
yeraM B. I'. decenkoBa). Muorue us 3THX OTKPHITUE NMOATBEp-
3KACHBl HAGMIONCHUSAMU C peduieKTOpaMH.

Kpynsbix ycnexos mpu ¢ororpadupoanun He6a JOCTHIMII
M. Bosbd u 3. Bapnapa. Ilepeorii U3 wux otkphil B 1891 r.
TYMaHHOCTb, HanOMHHAIOIIYIO [0 OUEPTAHUIO CEBEPOAMEPHKAH -
CKHHl MaTepHK M HasBaHHy nosToMy «CeBepHas AmepHka»
MM ke BBISIBNEHB! PSA TEeMHBIX TYMaHHOCTeH, OTpaKaTesnbHas
TYMAHHOCTb, OKyThIBalOWas 3Be3xnl B Iliedgax, U OKOJIO
5000 TyMaHHBEIX SiZep — Pa3MbITHIX OGBEKTOB, OKA3ABUIMXCS .
KaK BBLIICHEHO IIO3JIHEE, BHEraJaKTHYECKUMH TYMaHHOCTSIMI
CIUPAJICBHIAHON, SJIMITHUECKOX M HPPEryJAAPHOH (OPMEI,
PacnonoKeHHBIMH OUeHb JaseKo.

D. Bapnapx chororpadupoan Maeunsiit [TyTh U cOCTaBUI
aTyiac TEMHBIX TYMaHHOCTeﬁ, Ha KOTODbi€ NPH BH3YaJ/IbHBIX Ha
Gmonennsix B Pume eme B 1877 r. o6parun BuuManue A. Cekku
®otorpadrueckum crocoboM 3. Bapuapx o6HapyXKua msATOro
conytauka IOnurepa siprocteio 14,0 3B. Bes., KOTOPHIH pacno
JIOXKEH ropasfo 6/uxKe K IJIaHeTe, YeM OCTAJbHLIE CEMb, U IO
3ToMy ofpamaercs BOKPYT Hee 3a 12 uqac 32,

YCHNHAMY YYEHBIX MHOTHX CTPAH C MOMOUIBIO doTorpaduu
H3MepeHBl TOYHBIE MOJIOXKEHHUs: c1abhiX 3Be3] Ha He6e, COCTaB-
JeHnt «Kaprtel HeGa» W npoBefieH psAn APYrux GyHAaMeHTaNb-

3 Kak u Besfle, GJeCK COYTHHKOB YKa3aH Uil CPELHEro HpPOTHBO-
CTOSIHH S,
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HHIX KOJIJIEKTHBHBIX paGoT. Bce 3TH joctukerust B XIX —
XX BB. ILIH napanneNnbHO—NyTeM AacTPOHOMHUECKMX Hal-
JIONEHHH MPH moMoIu pedpakTopos H pedaeKTOpOB, H TMO3TO-
My HX TPYAHO PasrpaHUYHTH.

B 3akJioueHHe OTMETHM, YTO MHOTHE AHH30BBIE TEJIECKONbI-
petbpaxTopr! OHIIM YJIYUILIEHB NYTEM 3aMEHBI MJH A06aBJjeHHs
ontuky. Y. IInannu-Cvur B 1874 r. nepBbIM yIyulIng yrnoMms-
HyTHIf Bhillle NOPTPeTHBIH OOBeKTHB IlenBass, ycTpaHHB €ro
OMUOKY — KPUBH3HY TNOJIA TeM, YTO MOCTaBWJ mepel oKajb-
HO# IIJIOCKOCTBIO PacCeHBaIoIyIo JHH3Y. DT0 Obl1 (aKTHYECKH
NePBBIl ONHOJHH30BHIA AHACTHIMAT — OOBEKTHB CO BCEMH
MCTPaBJEHHBIME OMIMGKaMH (BBe[leHHAsl JIMH3a He BJHAET Ha
OCTaJbHBE OIMHOGKH — abeppaliy), CrenHasbHble MHOTONMH-
30BBle aHACTHUrMathl ORLIH H300pereHn! TONBKO B 1891 r.

B nanbhefiiieM K CymecTBYWOIIeH OnTHKe 106aBAAMHCH
pasHooGpasHele cHcTeMbl. B omHHX ymoTpeS/isiuchk adokanb-
Hble (He MeHsmomue GoKyca) axpoMaTHYecKHe JHH3BI-KOMIMEeH-
catopel B cxoasuiemcss nyuke (pedpakrtopw Ilyskoea, Jiuka
u Mepkca nuamerpoM cootsercTsenHo 76, 91 u 102 cm), B npy-
THX — CMeHHbIe JIHH3bI, B YaCTHOCTH, AJs H3MeHEeHUs 06JsacTu
axpoMaTH3alliH, B TPETbUX — YBETHUHTEJbHbIE HJIH. YMEHbIUIH-
TeJILHBlE KaMephl.

B 1956 r. A. Mefiren paspa6oTas yMEHbIIHTEILHYIO KaMepy
Ans wepkckoro pedpaxropa D = 1,02 m. Ona cocTouT U3 NHH-
36l MOJISI, KOJJIUMATOPHOH JIMH3BL (YTO MO3BOJIAET YCTAHOBHUTH
UIP3 w npyrue siemeHTsl, TpebyOlWne NapalebHblX Oy4-
KOB MaJIOTO CEUeHHsi) U KaMepHOH JHH3bl. B koMOuHanuH ¢ Hep-
kcosckuM pedpakropoM F/18 nosmyuaercs koMm6unanus F./3 (c
noseM 30°), T. e. KOpOTKOGOKyCHAs, B IUCK JXpOXKaHUs, 06yc-
JIOBJIEHHEIH BOJMHEHHEM 3eMHOHR aTMocdephl, B JHHEHHOH Mepe
yMenbllaeTcs. YnoTpe6ieHUue 3TOR KaMepHl AaeT BHICOKOKAaue-
cTBeHHble (oTorpadMH TyMaHHOCTEH.

Briurpoim 310ff KOMOMHALUH NPH BeIEPXKe 1 mun cocras-
aser 2,3 3B.Bed.,npu Boitepxke 30 mun—4 3B. Bed., HO, ecTe-
CTBEHHO, NPH MeHbHIeM MaciiTabe cHUMKA. IIpH yBesHueHHH
dororpaduit 1na cpaBHeHHs IeNAJNH yPaBHHBaHYUE MacuITaGoB
npu F/18 u F,/3. Kamepa HcObITHIBAJACH H B KACCETPEHOBCKOM
dokyce Maknonanpackoro pebaekropa D = 2,08 u, uro Raer
F./2, tne Taxxe noxasajna 3aMedyaTelibHbIe Pe3yJILTaTH.

3% PnrepbepenyiOHHO- 0I5 pU3ALHOHHBI (GUABTD QNI OYeHb Y3KOro
yuactka cnektpa. Uepes F Me oGozHamaeM OpHTHHaJdpHHE (HOKYCHEI
paccTostuusl OG'beKTHBA WJIH 3epKaJna, a yepes Fe — addexTusie {noche
JIoGaBJeHnsa Kakol-n1u6o ONTHKH).
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4. HABMMIOAEHUS C PE®DJIEKTOPAMM B XIX—XX eB.

HecMoTps Ha KpynHBIE yclmeX# acTPOHOMHH, JOCTHIHYTHIE
nyTeM BHU3yanbHBIX Halmonenuit, dororpadupoBaHUsA C IOMO-
b0 pepakTOpPoB U actporpacdoB, HECMOTPA HA IOCTOSIHHOE
yCOBEPHIEHCTBOBAHHE 3THX NPHOOPOB, YUEHBIM HE YAAJIOCH HOJ-
HOCTBIO YCTPAHHMTh CYIIECTBEHHLIK HX HEJNOCTaTOK — XpOMa-
TH3M, T. €. OKpauluBaHHe H306paxenufi. laxe npu coBpeMen-
HOH TEXHOJIOTHH H3TOTOBJIEHHSI CTEKOJN MPOHUCXONHT OKpalIM-
BaHue HabuonaeMbix 00BeKTOB. 1105TOMY BO BTOPOH MOJIOBHHE
XIX B. acTPOHOMBI CHOBa BCIOMHHJIH O pediekTopax.

K sTOMy BpeMmenH cTal H3BECTEH CIOCOO HAPYKHOTO cepe-
OpeHHst CTEKJSHHBIX 3epKaJ, paspaboramnuii 10. JIu6uxom,
H MOXHO OBLIO OTKAa3aTbCsl OT MAJNONPUTOIHLIX MeTasJiHue-
ckux 3epkan. CepeOpsiHas INVIEHKA, TaK Has3biBaeMbifi (UIIbM,
HAHOCUJIACh HA CTEKJISTHHOE 3€PKaJIO Iy TeM JeHCTBUSI BHHOTPAJ-
HOIO caxapa Ha COJIM a30THOKMcJOro cepebpa. Meron JIuGuxa
NMPHUMEHUJT He caM aBTop, a HeMenxuii ¢usuk K. Illrefinreitns,
ocsonpmiuil B 1856 r. TEXHOJIOTHIO HAHECEHHA HA CTEKJO TOH-
KHX cepe6psaHbIX (HUIbMOB. He3aBHCHMO OT HEro 3THM e CIo-
cobomM u3rorasnuBan 3epxajna ¢pannysckuil dusux JI. Oyxko.

Irefinreitns uarotoBua 81856 r. napaGonuueckuit pediexTop
D= 10cm, F= 244 m, y=100* (1. e. 10 emunuu Ha 1 cm
OTBepCTHSA, KaK o6Go3Hauanu yBeauuyenwe npexne). [locre-
NeHHO OH yBeMMUMJA  JfuaMeTp 3epkanr nxo 30 com.
B 310 xe Bpemsi ®yko H3roroBu mnapabosuueckuil pediek-
T0p ¢ D= 15 cm (no3jmee, B 1873 r.,c D = 80cm) y=300 *,
Kotopuii mapumckuii MexaHuk M. Cekperan cofpan Ha
JepeBsinHo#  BuyioynOM  ycranoBke (puc. 10). Taxkum xe
crnocobom P. Diixen cobpan |33-caHTHMETPOBHIH pediiekTOp
0 HBIOTOHOBCKOH cxeMe (HA IepeBSHHOH BHUJIOYHON MOHTH-
poBke), a Takxke Goawmod pedhaekrop (D = 80 cm, F =
= 4,5 M), CTeKJAAHHBIH TUCK KOTOPOro M3rOTOBHJA hUpMa B T.
Cen-T'o6en (®panunusi) — OCHOBHOH MOCTABIIMK CTEKJISHHBIX
6si0koB 1o 1914 r. ITocnenuuit teneckon YK. Ilakopuak ymot-
pebaan ans mabmonenus nnaner B Ilapuxke, sareM B Jlnone
H, HagoHen, ¢ 1864 r. B Mapcene.

B 1878 r., paspuBas umen Pyko, B [lapuxke nOCTPOUIH
GonbUIOH COBPEMEHHOrO THNA mapaGoiHuecKdil pedJiekTop Ha
aurnuiickoit MouTHpoBKe (D = 1,22 M, F = 7,2 m). Onruye-
CKHe yCTpOMCTRA A Hero u3rotopua A. MapruH, a KOHCTPYX-
Huio paspa6oraiu P. Jiixen u . Totve. 310 6B KPyHHEH-
winll veneckon B EBpone, ogHako HaGMIOAEHHS C HHM IO HEH3-
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Puc. 10. Oayn 43 NEepBHX JepeBIHHBIX TENECKONOB —
pedaekrtop JI. Pyxo

BECTHOM NpPHYMHE OKas3aauch ManoahdeKTHBHbIMH. B HelaBnee
BpEMsl 3ePKaJ0 3TOTO TejecKona ObUIO OTJHYHO MNepelindo-
Bano A.KymepoM nisi dokycHoro paccrosuusa 6,5 u, a ¢upma
CekperaHa 3aHOBO CMOHTHpoBasna npu6op. Ero ycranoBwin
B Cen-Mumese Ha Beicote 580 »# Hax ypoBHEM MODsI, H Tenepb
OH JIaeT UCKJIOUHTETBHO XOPOIIHEe Pe3yJIbTaThl.

Kpynubiii ropusoHTaNbHb (JPaHILY3CKHil 3ePKaJbHBIA Te-
JIECKOT JEMOHCTpupoBaicsi Ha [lapmxckoft BeicraBke 1900 r.
KaK TeXHHueckasi HOBUHKa. CHe/jian oH OBl HECKOJBLKO PaHb-
IIe 3TOTO BPEMEHH.

Pedtexropel XIX B. HMeJH CTEK/ISHHEIE 3ePKana ¢ cepebps-
HBIMH [UIEHKaMd, uiaH ¢uabMaMH. HMx JocToumHcTBA CBsI3aHBI
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¢ uccaenopanuaMu JI. Pyko, KOTOpeii paspaGoran pacuyer-
HBIM CIIOCOGOM YIOOHBIH «TEHEBOH METOHA» ONpeleseHHsT Ka-
yecTBA TOBEPXHOCTH W (HIYPHl 3€PKaJl, MPEIJIOKEHHbIH ere
panpie, B 1779r., JIxx. PamcienoM. FimenHo orcyTcTBHEM mO-
[0GHOTO MeToIa OOBSACHSIOTCS HEBBICOKHE KauecTBa OpOH30-
BoIX 3epKai-pednextopoB XVIII—XIX Be. ®otorpadus sep-
Kana, CAenaHHAs STHM METOIOM, Ha3biBaeTcs «(OKOrpamMMoii».

CreknsiHHBIE 3€pKaja CO CBEXKHM cepeGpsiHBIM (PHIABMOM
orpaxanu He 60% ynapurero cBera, Kak GpoH30Bbe, a 90—
95% U ABIANHCH, TAKUM 00pasoM, Gojiee CBETOCHJILHLIMU MPH
TOM K€ TONepeyHHKe. XpOMaru3M y 3epkaa BooGIIe OTCYT-
crByer. OHAKO B CPaBHEHHH ¢ Ped)paKTOPaMH OHY HMEJTH H CBOH
gepoctatku. OAHHM H3 HHX Y napaboJIHYeCKHX PedJeKTOPOB,
0cOGEHHO ¢ GONBILOH CBETOCHJOH, $BJASJIOCE Majioe padouee
noJsie, PAaBHOE HECKOJIbKUM MUHyTaM Lyru. ORHAKO 1751 YBeJH-
yeHHsl moJs mepel (POKYCOM MOXKHO IIOCTABHTH JIBYXKOMIO-
HeHTHble adoKaNbHBIE JuH3bI, HanpuMmep Pocca unu MakeyTto-
Ba, MPAKTHYECKH HE M3MeHSIomue (POKYCHbIe PacCTOSHUA 3ep-
Kaja, WIH Jaxke Kakyio-Ju60 JPYTyl0 ONTHYECKYIO CHCTEMY.
BTOpOH HEROCTATOK PedJIeKTOPOB 3aKJI0UAJCs B GOJbIIEH YyB-
CTBUTENBHOCTH HX K JeUeHTPUPOBKe. [To3TOMy MJid acTpoMeT-
pHueckux 1enefi Gosee npUrogdLIM ocraBaics pedpakrop. Tpe-
THH HemocTaToK peduiektopoB XIX—XX BB.,— Hajluyue OT-
HOCHTEJBHO GOJIBIIOTO PACCesiHHOTO cBeTa, OO0YCJOBJEHHOIO
3EPHHCTOCTBIO CePe6PSIHOTO MMM KaKo-JuGo ZPyroro (QuabMa.
UerBepThll HELOCTATOK 3aKJIIOYAJICSI B CHJIBHON Je(OKy CHPOBKE
3epKaJja 1npu u3MeHeHuH TeMmneparypr. Ho 3aro uepes pediek-
TOP MOXHO Obiio ¢oTorpacdupoBath OGBEKTH B yAbTpadHoe-
TOBBIX JIy4aX, YTO HEJOCTYNHO ISl pedpakropa.

B Te xe romw, T. e. B mocaennes uerseptd XIX B., man
Co3flaHHeM Pe(JIeKTOPOB €O CTeKJISIHHBIMH 3€PKasNaMM, NOKpHI-
THIMH cePe6pSHBIMH QuiIbMamMu, MHOTO Tpyauics A. Kommow,
aHrJIMACKHA MHKenep, GOsbIIOH Jo6uTeNb acTpoHOMHH. Emy
nomoran Mexanuk I'. KasapBep, H3roToBasiBIINE B CBOEH MacTep-
CKOH 3epKasia JuaMeTpoM HO 125 cu U MOHTHPOBKH /sl HEGOMIb-
IEX pedyIeKTOPOB.

Hx pedunekrtop ¢ sepkasiom 45 cu ynotpebnsics Ajst Habmo-
Ienust myanet. B 1879 r. Gbut usroroBsen GobHIOH pedreKTop
(D =91 cm, F = 6,4 u) oncrpyxuuu I'. Kanppepa, BHIOY-
HYI0 MOHTHPOBKY K Kotopomy cfenan I'. I'p366, cein T. I'pa6-
Ga 34, [Jonsapuas (yacoBas) ock TeJecKona GbLIa OYEHb MACCHB-

8 Tlosmnee I'. T'pa66 ofwenunmics ¢ L. Tapconcom, ceom B. ITap-
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HOH, MPOTHBOBECOM CJyXKHJa PTyTHAs (aOTAlUA — Ha I0XKHOM
KOHIle (0Cb BXOIMJIA B KOHTefiHep ¢ PTYThi0). ['y1aBHOe 3epxaso
uccaenoBaock no Merony @yko U3 menTpa KpHBU3HLL. [Ipuéop
npefHasHauasncsa s ororpabupoBanus 06beKTOB, HO YaCOBOH
MexaHH3M, BeAyuriii TpyOy 3a CBETHJIOM, OKas3aJcsl BHauaje
HEIPUTrOAHBIM A1 3Toro. [locremenHo- ero ycoBepieHCTBO-
pand. Y Torna ra cyxux 6pOMO-XKeNaTHHOBBIX SMYJIbCHAX ObIIH
cnenannl Qororpaduu TyManHocTH OpHOHA C 3aMETHBIMH BO-
JIOKHamu, xoMetnl 1881 r., muaner U T. A. DTOT ycmex crocod-
cTBOBaJ paspab6orke B 1891 r. HOBOro mpoekra Teseckona
(D = 150 em, F = 7,8 m) c meHee Bpeguoii ans Habmiozare-
Jiell BOASIHOH duioTauueli, KOTOPHIHA, OJHAKO, He OblJ TOrAa 3a-
konuer 3% (puc. 11).

Teseckone! ¢ mocepeGpeHHBIM 76-CaHTHMETPOBLIM 3€PKAJIOM
A. Kommon n I'. KaneBep H3rOTOBW/IH AJIs1 YacCTHHIX oGcepBa-
topuit H. Jlokbepa Gnu3 Jlonnona, a Takxe 60ratoro JioGu-
teqst acrponomuu . Kpoccnesi B Tanudakce (D = 91 ¢,
F = 5,5 m). Tlocneguuiét B 1895 r. nomapun cBO# npHOOP
JINKOBCKOH 06cepBaTOPHH, IAe €ro MOJBEPIVIH yCOBEpIIeH-
CTBOBAHHIO; BHJIOUHYIO MOHTHPOBKY B 1904 r. 3aMenunu Ha
COBPEMEHHYI0 aHIVIMHCKOIO THIA ¢ NOJOH KJENaHOH HoJspHOH
OCbI0, a 3epKaJio 3aHOBO nepemwingosasn y I'. I'patdoa.

3Iech TeNecKON YCHENIHO HCMOMb30BadH AJis ¢pororpadu-
poBanus Heba, ocoOeHHO TyMaHHOcTe#t. B 1904 u 1905 rr. ¢ ero
nomomipio K. IleppafiH OTKPELT IIeCTOH M CEXbMON CHYTHHKH
IOnurepa cpenuneir sipkocteio 14,7 u 17,5 38. Ben. Cmycrs Ie-
BsATh JeT C. HHUKOJBCOH ¢ TeM 3Ke HHCTPYMEHTOM OGHapYKHJ
Ha ¢ororpaduu AeBsThlH cnyTHHK [Onurepa 18,0 3B. Best. [lpu-
6ausuTeNbHO B 3TO XKe Bpems [1. Memorr B I'punBuuckoit 06-
CepBaTOpHH C 76-CaHTUMETPOBHIM pedieKTOpoM (VK PeIlIeHHEIM
B KauecTBe IIPOTHBOBeca Ha 66-CaHTUMETPOBOM SKBaTOpHaje
Tomncona) chororpadupoBan BoceMoOll criyTauk IOnurepa sp-
KocThio 16,5 3B. BeuI. .

OtkpeiTHE YeThIpeX HOBBLIX CJa0BIX CIYTHHKOB, H3 KOTOPHIX
TPH OBITH HEINOCTYINHBl BH3YyaJbHBIM HAOJIONEHHSM B CaMble

coHca (nopaa Pocca), cospas upmy «['pa66 — IMapcorc u K% B Heokacae,
KOTOpasi cefiuac NocTaB/IseT TeJeCKONbl AJIs Bcero Mupa. Y 5T0il (HpMbI
61 npuobpeteH, HanpuMep, 100-canTHMeTpoBhlil pedaextop A1s CuMensa.

35 B 1933 r. sepkano teneckona A. Kommona u I'. Kaabsepa nepewan-
¢osan . Pexep. C ycoBepHIEHCTBOBAHHOH MOHTHDOBKOH TeJeCKOn
nepefann  [apBapickoii o6cepBaTOpDHH Ha CTaHUMIO DuomboHTeRH
(IOxHnas Adpuka).
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MOIL{Hble TEJECKOIh, CBHIETEJNbCTBOBAIO 06 3(peKTHBHOCTH
coderaHusi pedueKTOPOB ¢ rocepeGpeHHbIMH 3epKanamu ¢ ¢o-
TorpagHyecKuM METOAOM HCCJIeR0BaHHU.

HHHH

o

Puc. 11. ITpoekr Teneckona A. KommoHa ¢ Bojis-

HOH pasrpyskoi Ha I0XKHOM KOHIE MOJsPHOM
OCcH

JefcTBUTENBHO, €CJIH IV1a3 C MOnepeyHukoM spauxa 0,4 cm
BOCIDUHHUMAET HOYDbI NpeleabHble 3Be3ibl ¢ GJ:CKOM 6 3B.
Be/l., a NOTOK H3JAy4YeHHS OT 3Be3[bl TponopuyoHanes D?,
TO mpejie/IbHEIE BeJHUMHbI Gecka 3Be3X JUIsi BU3yaJbHBIX Ha-
Gmonennit B Teseckonsl guamerpamu 10, 100, 500 u 1000 cm
GynyT coorsercTBoBath ApkoctH 12,5, 17,5, 21,0 u 22,5 3B. Bed.

9TO TOJIbKO BepxHAd rpanuua! IlpenenoM BHAMMOCTH AJg
Teseckonos Konua X1X B. u Havana XX B. (HauGossmiuii D =
= 100 cm) Gbina sipkocTh HHxKe 17,5 3B. Bed. [lostoMy cenpMoii
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U JeBATHIE cnyTHUKY lOnurtepa yaanoch OTKPLITE TOALKO (OTO-
rpagupoBaHHEM.

[lepBrie pedieKTOPHI ¢ CePeOPSIHLIMU CTEKJISAHHBIMH 3€pKa-
JaMy B oTyinude OT (paGpPUUHBIX AXPOMATHUECKHX TEJECKOIOR
XIX B. H3rOTOBASIHCL JKOOUTENSMH HJAM A7 JOOHUT =M.
“ag,arruaayud T Tperncn 8 1858 1. ¢ rnan 39-caHTHMETPO-
Bulfi ped/ieKTOp HA anbTasHMyTajbHOH MOHTHpOBKE. IIpu yne-
auguenun  1900% npuGop paspeman JABOHHBlE 3Be3bl 2
Angpomenst, Cupuyce, kparaywo (6-1o0) 3Besxy © Opuona u ap.
B 1872 r. penep mnoctpona 6oabmoH, 70-caHTHMETPOBLIH
peduierTop.

J1. Bpauiup, BHauaTe 3aHUMABILHNHACS aCTPOHOMHUEH TOXKE KaK
moGutenb, noctpoua B 1877 r. 30-caHTuMeTPOBLIH pedieKkTop,
a mosjuee crpous ¥ 6oneiuue. J1. Pesepdopn B 1860 r. crenan
28-canTHMETPOBLIH pedieKTOp Ha WITATHBE 33-CAaHTUMETPOBO-
ro pegppaxtopa. B. [lenapro wusrorosusa pedaekrop (D =
= 33 cu, F = 3 n), goropuii B 1873 r. ycranouiau B Okc-
(opackoit o6cepBaTOpUH.

Bonpmye pedparTopsl OnM HaubBojiee  NPUrOIHBIME B
obnactu (otorpaduueckoii acrpoverpun. B 1903—1904 rr.
®. lllnesunrep B Hepkce ¢ 102-canTumMeTpoBbIM pedpakTopoM
onpenenns 26 HOBBIX T1apaJliaKCcoB 3Be3], ¢ TouHocThio 07013,
a JI0 HEro BCEMH ACTPOHOMAMH C PA3JMYHBIMM HHCTPYMEHTaMH
6bi1o mostyueno Bcero 30 mapansiakcoB ¢ TOUHOCTHIO K0 0705.

C umenamu I'. [Ipenepa, JI.Pesepdopna u apyrumu cassa-
HEI IEPBbIe ONHTH N0 oTorpaduu Heba. PasBuTue 3TOr0 MetToia
Hayanoch mocqae Toro, Kax 16 mons 1850 r. (B HOUb OTKPLITHS
kpenoBoro kogabna Carypua) /1. Bonx nonyuusa nepsbiii parep-
POTHIIHBIA CHHUMOK He(a, T. €. 3Be3X. JIyHy J1areppOTHIHBIM Me-
TOAOM BIEpBbIE c®0T0rpa®HpOBaﬂ amepukanern, JI. Jlpenep
B Heto-Tlopke emwe panbiue, B 1840 r. VM xe clenan sTuM Me-
TOAOM ¥ nepBulii cuuMok crekrpa Coauua. B 1845 r. JI. dy-
kKo # JI. ®u30 moJayuujgd myTeM AareppoTHIuH QoTorpaduio
ConHua jJaxe ¢ COJHEYHBIMH ISTHAMH.

JlareppOTHIHBIR METOJ, KAK MHL 3HAeM, Obl1 BHITECHEH MOK-
POKOJIJIOUIHBIM, KOTOPEIl B CBOIO OUepellb CMEHHJIHU cyxue 6po-
MO-K€JIATHHOBBIE (POTOILTACTHHKH.

C umenamu A. Kommona, JI. Kunepa, I'. Punun, M. Po-
6eprca, I1. )Kaucena, paGoraBmmx coorBerctBenHo ¢ 91-, 91-,
60-, 50- u 100-canTUMETPOBLIMH pe(JIeKTOPAMHU €O CTeKJSIH-
HBIMH MOcepeGpeHHBLIMU 3epKalaMH, CBSi3aHa HepBasi HCTHHHAS
(doTorpaguueckasi paspeika He6a M. OCOGEHHO TyMaHHOCTeH
BCEX TUIOB, YTOYHEHHE HX TOHKOM, BOJIOKHHCTOH M CIHPaJbHOH

CTPYKTYD.
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Ycnex peduiekTopos crnoco6eTBOBaN X GYPHOMY Pa3BHTHIO.
¥ BHEAPEHHIO B NPAKTHUKY HaOJ/0eHU# BMJIOTH JO HAUX JKHelH
IPH HOCTOSTHHOM YBEJIHUEHHH NONEPEYHHKOB 3ePKal.

Hogulit Ton9ok 310 Hanpasjedue nosayauno nocte 1930 r.,
koraa J. Crpoar B KanuhopHHACKOM MHCTHTYTE TEXHOJOrHH
aMOMHHMPOBAN 3epkana. AmoMmuHueBnle GHIBMEL 06pasyloT
3aU[ATHRIE TUIEHKH M COXPAHfIOT OJIeCTANIVIO MOBEPXHOCTD
oueHb A0AT0. KpoMe Toro, OHM XOpOIIO OTPAXKAT YIAbTPadHo-
JIETOBbIE JIY4YH, KOTOpBIE cepeOpsHbH (DUIbM NMPaKTHYECKH He
OTpaXKaer.

3epxaJjio yNoMSIHYTOTO BBHIINIE KPOCCJAeeBcKoro 91-canTumer-
poBoro peduiekTopa GbLIO NMEpBHIM B 1936 T. MOKPHITO aTIOMH-
HHEM, H 3TO SHAYHTEJIBHO YBEeJUUMI0 3(MPEKTHBHOCTh Teje-
cKona.

B Hacrosimee BpeMst, no mnpemjoxkenuio P. Buannsamca,
AMOMUHUE HAHOCAT HA XPOMOBYIO MOLJIOKKY. XPOM Jyuile
AJIIOMHHHS . TIPHJIRTIAET K CTEKNTy, HO IJIOXO OTParKaeT CBer,
AJIIOMHHHU{T JKe XOPOIIO MPUANNIAET K XPOMY M XOPOIUIO OTPAKAeT
creT. BenyTes paGoThl MO M3BICKaHHUIO GOJiee BHITOIHBIX, MHOrO-
CNOAHRIX TOKPHITUH ¢ Koabhumuentom orpaxenns 0,99 u Gonee.

Camu 3epkana pmenaloT cefiyac M3 BBHICOKOKAUECTBEHHOI'O
CTeKJIa IMHUpeKca (C HH3KHM TeMnepatypHeM Ko3hhHIHeHTOM
pacuinpenus — okoso 0,0000025 ra 1 °C), B3aMeH KpoHa, H3
KOTOPOTO OHH IeJajuch panblie. B caMmoe mnociennee BpeMsi
HX HAYaJdHl WATOTOBAATH M3 cHuTana (nmupokepama) H IPYTHX
MarepuanoB. HoBrle Gosiee BEIFOAHBIE MAaTepHAJIBI MOKA elye
HEJOCTATOUHN OCROEHK! IS TIPAKTHYECKOTO HCMOMb30BAHUA B
KpymHo# actpoonTuke. TIpaBja, ychemHbe ONBITH TPOBEREHH!
. . MakcytoBbM, non pykosoactsoM koroporo B.T. Illpeit-
6ep usroTorua B [Tyaxose 70-caHTUMETPOBOE CTANBHOE 3€PKANO.

OCHOBHBIMH [IOCTaBUIHKAMH KPYTHBIX aCTPOHOMHYECKHX IH-
CKOB JJIs1 pedyieKTOpoB cellyac saaorcsa: «Kopuunr I'iac
K® B CIIA (Kopuunr, Heto-Hopk; Bpandopa, [encunbsanus),
«I'p366 — Ilapconc» B Auraun (Hrtokaca), HapoRHOe Ipearpu-
arne «K. Hefics B /1P (HMena, sasog Illorra), psax npexnpusatuit
B CCCP u 1p. CoOoTBETCTBYOl1i€ MOHTHPOBKH M3TOTOBJISIIOT (DHP-
Ml «Dekep», <Bapuep — Cpasefi», «[lepxun — DabpMep» (H ero
orfesenre «bBaganep — Uusenc» Ha ore), «BecTunrays» u ap. B
CHIA, «'p366 — [apconc» B AHrJIMA, HAPOXHOE MPENTPHUSATHE
«K. Hefices™s TOP, psan npegnpusituit 8 CCCP (JIOMO u mp.)
U T.0.

CospemenHomy peduiektopy auamerpom 500 cu MPH HCIOMB-
30BAHMH HOBeHIIMX MATEPHATOB HOCTYMHHI 3Be3unl 24—25 3B.
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Puc. 12. Dororpagus npoii-
ot 3pesnni Poce 614. Ha
npefene paspellacmei CH-
JIBl TEJIECKONA YAANOCh 3a-
CHSITb JiB€ €€ KOMNOHEHTH:
A — spkas u B — cna6as,
CO B3aHMHEIM PacCTOSIHHEM
1.2 nyru

pes. (Ha ¢oronnactunke Hermen Ko-
nak IIla-J), uro cootBercTByer oc-
BenieHHoCTH (7-+-3) -10-1° mokca uau
0k0s10 1 cBeuM W MeHee Ha PaccTosn-
uny 38 000 xu.

MHOro OTKPHITHI C aCTPOHOMHYE-
CKHMH mnpHGOpaMH IPH HCHOJb30BA-
HUH HX Jans dororpadun  HeGeCHBIX
ceerua cpenado B XX B.[Ipexacras-
JseT HHTepec, HampuMep, YCTaHOB-
JieHue NBOUCTBEHHOCTH 3Be3fsl Pocc
614 B Epunopore. Ilpenmonoskenue
06 3TOM Ha OCHOBAHUH nepeMeHnoro
cOGCTBEHHOrO IBHKEHHS 3Be3]Ibl BIiep-
Bole Bhickazano C. JI. JIMOmuHKOT
npu HabmofeHun B o6cepBaTOpHH
Crpya ¢ momombio 61-cantHMerpo-
Boro pedpakrtopa. Ho toria ue yaa-
JIOCb YBHJAETb pasjesleHHbIe 3Be3Jbl.

B mapre 1955 r. B. Baapge na Ila-
JIOMapcKOi 06CepBaTOPHH B TEUEHHE
3 Houe# BrIKHIAN VAOGHBIA ciyuaf,
4yTOGH cororpaduposars Pocc 614
¢ nomorpio 500-canTHMeTPOBOrO ped-
Jektopa. B nepBrie 1Be HOYH BHAH-
MOCTb Obl1a HebaaronpHaTHa JAst
HabmofeHUH, BIepeH OCTaBalach enle
oxua Houb. COOTBETCTBYIOI[Asl CHTYa-
Uus A0A HaGuiofeHusa STo# 3Be3NBl
BCJIECTBHE ee OPOGHTANBLHOTO JABHXKe-
HHS MOIJIa TIOBTOPHTBCS TOMBKO Uepes
16 ner. K cuacThio, TpeTba HOub, 23
Mmapra 1955 r., Berganace xoporueit, u
YUEHOMY YJIa10Ch 0GHApYKHUTh JABOH-
CTBeHHOCTh 3Be3zkl Poce 614 (puc.12)
¢ nmonoxenueM 3Be3nsl B no mpexn-
ckazanuio C. JI. Jlumnmekor. 2310

TpeTuil cJyuail B MCTODHM ACTPOHOMHH HEBHIHMOIrO» IOCJe
Cupuyca u Ilponpona, Koraa ABOHCTBEHHOCTH 3Be3Nbl, NPeX-
CKa3aHHAs yueH®IM, GiecTslie IOATBEPAUNACD.

Kaxk u 3Besna A, coyTHuK B 0Kasancs KpacHbIM KapJauKoM,
HO GoJsiee cnaGuiM (Ha 3,5 3B. Bed., T.e. mp = 14m8). Ilo-
CKOJIbRY mapaakc ero pasex 0'',251, To paccrosHue r =
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= 3,98 nc = 13,0 cBeroBuIX JeT, a a6CoOJIOTHAsE BEJHYHHA
(ceetumocTp) M =+ 16M8. Takum o6pasom, Pocc 614 B oka-
3pIBa€TCSl BTOPOH coiabeiiiueit 38e310f M3 HATH (3TH 3BE3JHI
HMEIOT CJELYIOIYI0 CBETHMOCTh: Ban Buc6poka M = 19M3;
Pocc 614B M = -+ 16M8; Bo.nbcp 359 M = 16M6; JIoH
Ten 726-8B u 726-8A M = 161 u + 15M6 sB. Bexn. co-
OTBETCTBEHHO).

B3auMuoe paccrosnMe Mexny 3Besgamu Pocc 614A wu
Pocc 614B pasuo 172. ITockonbky GoJee sipkast 3Besfa Pocc
614A Ha najsOMapCKHX MJIACTHHKAX HMEeT BHIHUMBIA JIHCK
0’9, To 500-canTHMeTpPOBLIM pedyIEKTOPOM OHA paspelmaercs
Ha npefene, a Ha 61-caHTUMeTpOBOM pedpaKTope, rie IHUCK
ee BHIEH pasMepoM B 7'’, paspemuTh IBOAHYIO 3Be3Ny BOOG-
e HEeBO3MOXHO. DBonbiias noayoch OTHOCHTENBHOH OpOH-
THl cocTaBnafeT 3,9 a. e., T. €. CHCTEMA HOMeEIaeTcss B OPOUTY
Onurepa (monyock 5,2 a. e.). Macca "sBeanst A pasua 0,14,
a sBesnst B — 0,08 maccnt Cosnna. Benuunna maccel, pas-
Hag 0,08 conneyHol, — MOYTH HAWMEHbINASA JJIsI H3BECT-
HbIX Maibix 3Be3n. Ona B 84 pasa Gosblue Macchl HamnGoJsee
Kpymnoi muaserst — IOnurepa. Macca cnyTHHKA «3Be3nbl Bap-
HapZa» ¢ nepuoaoM 24 roja, onpeneNeHHBIM II0 BO3MYILIEHHIM
B cucreme, pekopaHo mana — 0,0015 maccet Cousnna 26.

TIpuMenenue pehieKTOPOB JJIS MOJYUEHHS] CHUMKOB KOMET
6BIO CTOJIb YCHEHIHBIM, YTO B 3HAYUTENBHOH Mepe crnocoGCTBO-
BaJIO JanbHeielt paspa6orke Teopuu ¢opm KoMer. B uacTHO-
cTH, 0606as CBOWO TeOpHIO XBOCTOB KomeT, ®. A. Bpeauxun
BOCIIO/Ib30BAJICS TOJTYYeHHEIMH (DOTOHEraTHBaMH.

buuin  chororpaprpoBansl O0cOGEHHBIE KOMEThl, HANpHMeEp
tina IllBaccmana — Baxmana (sBnsercd  IPOMEKYTOYHBIM
O0BEKTOM MeXIy KOMeToH W MereopoM), Apenna — Posanana
C OYeHb MJUHHEIM BLICTYNIOM BrEpel, OT TOJIOBH B HAampas-
JICHHH IBMKEHHS H T. I.

[as mocTpoeHust TeopMH KoMeT GOJIBUIVIO POJIb CHIFPAo
U3yueHne ux crnekTpoB. Bmepeeie uranwsuer /Ixk. B. Jlonaru
BH3YaJbHO CO CHEKTPOCKOTIOM YBHIAEN TPH IIOJNOCH H3JYYEHHS
snpa komeTbl Temnenst 1864 r. Ananornunbie HaGaIOIEHHS IPO-
Bes B. Xerrunc majg xoMmeTaMmH, nosiBUBIIMMEcA B 1866, 1867
u 1868 rr. Hemnoro nosguee pycckuil yuennti ®@. A. Bpezm-
XHH OTKPBUI B cnektpe sipkux komer I u I 1882 r. nunnu wme-
TaJJIOB, B YaCTHOCTH HATPHS, O6HAPYXKEHHBIE 3aTeM H APYTH-
MH Ha6JIIOIIaTeJIHMH.

Bo Bpems1 nossienuit siprux komer 1881 u 1882 rr. Geum
caeyansl MxX Gororpaduy, MOayYeHB CIEKTPH (CO HIeJeBBIMH
cnekTporpadam).

3 Vistas in Astronomy, vol. 8, ed. A, Beer a. Aa. Strand, Pergamon
Press, Oxford — London, 1965.



B 1907 r. ¢pamuys . bBanns, npumenus ¢ororpaduye-
CKYIO TMPH3MEHHYIO KaMepy, NMOJYUYHJ CNEKTPHl He TOJBKO fp-
KOrO siipa, HO H XBOCTa KoMerel. B siape Habmonaworca usay-
yenust Mosekysa CH u CH, (mo ®. ¥Yunmay, 310 coenuHeHue
CUHTAeTCsl 3aMep3UIHM C BKPAIVIEHHsIMH METEOPHOH MaTepHu),
B 060Ji0yKe KOMeThl — moJsiockl Mosekya* C,, CH, OH u NH,

+
B XBOCTax — HOHH3UpoBauuele Mosekyan CO*, N,. Huorza
B CIEKTPax sifiep HabmofanTcd, Kak ykasano, JuHuu (D4, D))
HATPHSi U OYeHb PENKO Keje3a, XpoMa H APYrHX MeTasJoB.

Hosrie ycnexu actpoHoMuH npHHec]0 (oTorpadupoBanye
miageT, B wactTHocTH Mapca. Mel yxe roopuiu o ¢ororpap-
poBanuu ero ¢ peppaxropom I'. A. TuxoBeiM H APYTHMH acTpo-
poMamu. D. Xa66n, nabmogas BusyansHo Mapc B peduiekTop
D = 150 cm, vy = 800%, yBuzen Ha JUCKe HACTOJIBKO MOAPOO-
Hoe u300paykeHue MeJIKHX AeTaslel, uTo UX NPAKTHUECKH GHLIO
HEBO3MOXKHO HAHECTH Ha PHCYHKH %7,

dotorpadun Mapca uepes pedhpaxkTOpsl i pedIeKTOPH! BHE-
CJlH MHOTO HOBOIO B Hayky. IleHHBle CHMMKH NOJYYHIH B
1905—1907 rr. II. Jloysaa ¢ corpyanukamu Bo Puarcrade,

37 3. Xa66sn 1pOBOAWI HAGMIONEHHS! CO 3HAMEHHTHIM KPOCCJIEEBCKHM
{cm.cTp. 65,66) 91-canTumerpoBbiM pedriekTopoM (F==5,5 m= 5,510% muxn)
U MHKPOCKONHWYECKHM O6BeKTHBOM [ = 13 MM c yBenHueHHeM 5X, 4

1 1
<-S—,- = T rae npusATo § = 15,4 u s = 83,0 mm, a yBensuye-
s” 83,0 .
HHE PABHO 7 == Te7 = 5x,4). OpurnHanbHEIH MacmTal KPOCCIeeBCKOro

pedutektopa (uucao cekyHn ayrd B 1 mm B PoRaIbHOH nﬂoscxocm) oripefie~
5,5-10% (mm
ayTes M3 ypaBHeHHus 1 (um)=>5,5.103 (um)- o (pad)= —m_—fo—s) (cex/pad) -

1
o (05”)2?7,,—5- a”. Orcrona o = 37”,5 B 1 mn. C yBeIMUHTEILHOA KaMe-
) .
) s s 8" )
poii MacIITa6 NpONOPUHOHANEH L HIH paBeH & = = L= 6”,95

B | mm. Ha 6nuxaitinem pacctrosiuuu (mporusocrosiuust 1924 mu 1926 rr.)
Mapc nmen ycaoBrbie tuameTpsl okoao 25" ¥ 207, T. e. ero JuHeHHbe AuHa-
MeTpHl B (poxaﬂbﬂé)ﬁ IVIOCKOCTH YBEJNHYUTEJbHOH KaMepbl COCTABJISJIH:
25 2
5,05 = 36 4% 595
TeIbHO, 410 «apdexr Pafitay — 3aBHCUMOCTL M3MEPEHHOrO JIWHEHHOro Jua-
Merpa Mapca OT crekTpaJbHOH OOJAacTH HAGMIONEHHH,— KaK Obl JOKa3hl-
BaoIuil Hanuude atMoctepbl, CHIBHO pacceHBalomell yJbTpadHoJeTOBbIE
ay4d, okasaicd, no B. B. Ilaponosy, ¢uxtuBHeM. OH 06yClOBJeH B oc-
HOBHOM, IIO-BHAUMOMY, BiHsHHeM Qororpaduuecknx s(p¢deKkToB B APYruMH
omubKaMmu.

= 2,9 mm. DTOrO BCE K€ MaJso, N MO3TOMY He YAHBH-
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&. bBaage B Ilapuxke (1908 r.), I'. A. Tuxos B Ilynkose
(1909 r.), H. Il. bapa6amos B Xapekose (1924 r.), B. B. Illa-
ponos 1 H. H. Cerrunckas B Tamxkente (1939 r.), B. Jluo
¢ corpyanukamu na ITuk mo Muau, B. Paijit B Jluke (1924 u
1926 rr.), a rakxke ®. Pocc B CUIA (Mepxc, MayuT-Buicon).
OHH NOATBEPAMIH TaKxKe BH3yasbHbE HaGJIONEHUS: CEe30HHbIE
H3MEHEHHs, HaJHYHe 3eJleHH, MblIeBblX Oypb, BHI3BLIBAIOLIMX
cuIbHOE YXyJAIIeHHe BHAUMOCTH, H T. I.

B mocsennye Toap HaNlUYKMe PACTUTENBLHOCTH HA Mapce Obl-
JIO «06eccnopHO» JIOKa3aHO CHEKTPAJbHBIMH HaO/IOfEHHSIMH,
Koria B o6nactu «Mmopeii» Mapca B. CuaTOH 06HAPYXHJ NOJOCY
3,45 MK, xapakTepHyio AIsl Hu3med pacruteapHoctH. C apy-
rofi cropoust, B. V1. Mopos namen (1964, 1965 rr.) caenst
TOH K€ M APYTHX MONEKYJADHBIX IOJOC B CNEKTPe BCEro
aucka Mapca. OpgHako B mocaeaymwomem oba asropa (1963 u
1967 rr. cOOTBETCTBEHHO) CYMTAJNM HaJHYHe TO0JOCH IIOrJO-
menus 3,45 mx (rsaBHas yacrora xonebaHua pajukana, le-
nouky CH), 2 ¥ HEKOTOPHIX APYrMX TOJIOC, €l He OKOH-
uyaTeJbHO JoKasaHHeM. CnekTpasbHble HAOJMIONEHHUS! CBHUAETe-
JMBCTBOBAJIH TaKXKe O TOM, YTO KHCJA0pox B arMmoctepe Mapca
Ju60 OTCYTCTBYeT, JIUGO UMEeTCs] B HUUTOXKHOM KOJIHYECTBE.

B 1956 r. B Maynr-Buncone HaGuioneHnss Mapca Besich
uepe3 150- u 250-canTumerpostie Testeckonsl (P. C. Puuapacon)
BO BpeMsi CHJILHOH MbliieBO# 6ypU, U KaHanb! OblJIH BUIHbL B He-
6osnbmom koauuectBe. B. B. laponos u A. Joabdyc npexno-
JIOXKUJIH, YTO MBUIb OTHOCHTCS K JIHMOHHTAaM, T. €. MUHEpaJaM
THHA 2Fe2033H20.

CornacHo wmope#minMm pansbiM H. I1. DapabGamosa u
B. M. I'apaxa (1960 r.), moBepxHoctb Mapca NOKpHIT@ HBIIBIO
(pasmepnl neuiunok 0,01—0,1 um). Ileinessie o6jiaka cocTOSIT
u3 eige Gosiee MEJKMX YACTHUI[, KAK U «KeJTasd MIJia», OTHOCH-
TeJbHO MPO3payHas B JIMHHOBOJHOBHX U HENPO3pauHasi B KO-
POTKOBOJTHOBBIX JIyyaXx CBeTa.

H. A. KoseipeB, usyuast cmekTpbl Mapca uepes 122-can-
THMETPOBLIY pedieKTOp, CAesa] HONBITKY OOBSICHUTL €r0 OpaH-
XKEBYIO OKPAcKy H30GHMpaTeNbHBIM ITOIJIOUIEHHEM CBETa B aTMOC-
¢epe. I[Ipu 9TOM BOSHHKJIH TPY AHOCTH C OGBSICHEHHEM SIBJIEHHS,
KOTOpoe HaGMI0gaI0Cch He TOIBKO B IEHTpe AHCKA, HO H K Kpalo
mnagerst. I'. Koiinep, nposexss uamepenus c 208-caHTiMmerpo-
BbIM MaKIOHANBACKMM DPeduieKTOpPOM, NpHlie] K BHIBOAY, 4TO
nojsipHele Wanku Mapca mpencrasisiioT co60H BOLY, 3amepas-
myio npu Temneparype Huxke 0°, 4TO corjacyercs ¢ JaHHBIMH
[. A. Tuxosa.
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MHOro HOBBIX M HHTEPECHHIX MATEPHANOB HaN0 H3yueHHe
u Apyruax muawer. B uwactHocru, I'. A. Tuxos naGmoreHusMu
¢ bunerpamu Ha pebpakrope D = 76 ¢cm u I'. A. llaiin cnekr-
panbHBIMH HaGmiofeHusMu Ha peguiekrope D = 1,02 m obna-
pyxuan B 1935 r.,uro koibno CatypHaB 1e1OM 3HAYHTENHHO
cugee pucka. OTKpbiTHE MNOATBEPAMIO THHNOTE3Y, COIVIACHO
KOTOPOH OTJEJIbHbIE YACTH KOJIEl COCTOSIT U3 MEJNKHX TbLJIeBbIX
YACTHI.

B 1953 r. H. A. KospipeB Ha0aiofas cBedeHHe HOYHOTO
neGa» Benepnl c pedaektopom D = 1,22 » u 3ameTun H3ay-

yenuss Mosiekysn Ny, Nz, CXOZHBIE C IOJSPHHIM CHSHHEM.
To xe yacruyno noxreepaua 8 1959 r. I'. Hetokepua (CIHA).
[Ipu nabmonenusx B Kpoimy KosblpeB 06HApy:KHJI HEH3BECT-
Hele nosiockl noraomrenust 4120 u 4372A, nafinennnie B nocaexyo-
11eM U B TeJJIy PUYECKOM CIEeKTpe 3eMHOH aTMOocheph.

HnTtepecHbie siBenys B atMocepax naaHeT MOXKHO YBHICTb
npu nokpuiTHy umu 3Besn. K. Bom u A. Koze 20 nos6pa 1952 r.,
POBOIST Takoe HabJofenne ¢ pediekropom D = 1,5 4 B Ma-
yuT-Bumcone, uamepsiiu B aunuu K kanbius Ca 1138 Gaeck
3Beansl ¢ OBHa, mnokpeBaBmeics puckoM lOnutepa. Ilyrem
CPaBHEHUS De3yJbTaTOB WX Hab/ONeHHH C Teopued Obln Hafi-
JleH 3aKOH yMeHblUeHHs ILIOTHOcTH armocdepsl Onurepa. Ee
cpepHuit MOJIEKYAsIpHBIH Bec 3,3 TOBOPHJI O CMECH B Hell BOJIO-
pofa ¥ resusi B NPHOJIU3UTENEHOM oTHomreHud 3 : 1. B. I'ep-
mens u Y. llIpérep sanumanucs onpenesieHueM BPeMeHH OCeBO-
ro Bpamenus KOnuTepa ¥ yCTaHOBU/IM €ro 3aBHCHMOCTH OT IIH-
pOTH, KOTOpas oOkasanach He nJasuHod (A. A. Benomoas-
ckuii, H. [1. Bapa6amos, ®. A. Bpenuxun, O. Jlose B Ilorc-
name u jp.)%°.

O6 ompemenenvd BPeMeHH BpalleHHs .Koubia CaTrypHa MbI
yXe YIIOMHHANY Bhillle, a EPHOT OCEBOTO Bpaienuss Benepr no.
CHX TIOP TOYHO HEH3BecTeH. BeposTHO, OH COCTaBJSIET OKOJIO

38 Nlast yMeHbIGHHsT pacCestHHs, Tak Kak CHEKTp 3Be3f—THiIa B5,
B KoTopoM Junun K HeT.

3% Matepnan B OGNAacTH TeNeCKONHYECKHX HCCJENOBaHUll IiaHer
HeoGByaliHo BeduK. J103TOMY MBI OTCELIaeM YHTATENS K CJAEAYIOLIHM H3Ha-
HMAM, B KOTODHIX Cofiep:kaTcd HeoGxoaumble ceeflenusa: B.I'. @ ecen k0 B.
O npupone IOnurepa. Xapskos, 1917; B. B. Il a p o 1 o B. Tlpupona
nnaner. M., 1958; H. I1. Bapa6amos. Hecnegoranne dusuueckux
yenoBuit Ha Jlyme u nuanerax. Xapskos, 1952; H. 1. Ky e pos.
Hopgeiiinne paunbie o xusuu Ha Mapce. JI., 1959; I'. A, T u x o B. Acrpo-
Gotanuka. Aama-Ata, 1949; Owuw xe. AcrpoGuonorus, M., 1953;
B. 1. Mopos. Ousuka naaner. M., 1967.
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947 3eMHBIX CYTOK (MmO HOBeHIIHM pajuHoHAGJIONEHHSM), H Ham-
paBJIeHHe OCEBOTO BpalleHHs BeHnepsl NPOTHBONMOJOKHO HAM-
paBJIEHHIO ee O6paluleHusl Mo op6HTe (CM. CHOCKY Ha CTp. 22).

Hopeilliee H3yyenue CHEKTPOB IUIAHET  Pa3bSiCHSJIO
KapTHHY XHMHUECKOro cOCcTaBa MX armocdep.

A. A. Maijikenncon eme B 1890 r. BBICKazaa MbIC/b O BO3-
MOXKHOCTH H3MepeHHS IHAMETPOB YyJaJeHHbIX OOBEKTOB C IIO-
MOLIBIO HHTEep(EepOMETPOB, a 3aTeM H3MePHJ TaKHM CIOco60M
JquaMerpel cnyTHHKOB Onutepa.

B 1920 r. na pegnextope D = 2,5 u Obl yCTAHOBJCH mep-
Bblfl ueThipex3epKanibHelil 3Be3AHBI uHTepdepomeTp ¢ 6as3u-
coM 6 m. . [Iu3 ompezesnus ¢ ero NOMOLIBIO AHAMETPH Psa
Kpacublx 3Be3l: Derembreiize 0047, Antapeca 07040, Apk-
typa 07020 u xp. Ber mocrpoen pedaexrop D = 91 cm ¢ Ga-
3ucoM unteppepomerpa 15 u. B IyJkose, no ugee B. I1. Jlun-
HUKa, TaKXKe COOpYIH/M GOMbIIOH 3BE3AHBI HHTEpdepoMerp
JUIsT H3MEPEHHS] KPATHBIX 3Be3l.

Oco6hiil MHTEPEC NPENCTaBJSIIO TeNCCKONHYeCKOe OTKPLI-
tue IlnyToHa, HaMUYHe KOTOPOrO TEOPETHYECKH NpercKasaid
I1. Jloyean B 1905 r. u nosropuo B. ITuxepunr B 1919 r. Muo-
rHe yueHble NbITanuch Hafth [1nyTOHA, BeAd CHCTeMaTHYECKHe
HabofleHHsl B acTPOHOMHYECKHe HPHOOPBI. IJTO OTKphITHE
Boinasio B 1930 r. na gosmo K.Tom6o. On o6Hapy:Kua njaHery
OKOJIO 3Be3fipl JebTa DJIM3HENOB Ha HeraTHBe, MOJYYeHHOM
¢ 33-CaHTHMeTPOBBIM OGBEKTHBOM-TPHUIIETOM Ha ¢oTorpa-
¢duueckoM pedpaxtope 1. Merkaga Bo ®aarcrade (poxycHoe
paccrosnue 1,68 m,macmrab caumkos 30 mm Ha 1°).JInst KOHT-
poJsi Ha mpu6ope Okl cMOHTHpOBaH 12,5-canTHMeTpOBHIH ped-
pakrop Dpawmpa. TlayToH, Kak oKasajioch, HMEET SIPKOCTb
15 3B. BeJ1., HEGOJBIIYIO MAcCy, CHJIBHO BHITSHYTYIO H HaKJIO-
Hennywo opbuty. Ero mor 6w eme B 1919 r. obHapyxXuThb
M. IOmacon ¢ MayHT-BUJICOHOBCKUM pediekropom. [To ciy-
Ya@HOCTH HA ONHOH M3 €ro IVIACTHHOK B TOM MeCTe, IJie Haxo-
Iuioce usobpakenne Ilnytona, Onii meekT, a Ha APyTOH
IJIaCTHHKE H306paxKeHHe TJIAHEThl CJIMJIOCh CO 3BE3THBIM H306-
paxkeHueM.

B 1950 r. I'. Ko#inep usmepus auametp IliyroHa Bu3yasnb-
HBIM crmoco6oM B Teseckon D = 5 m. Daeck miaHeTs no
(OTOZ/1EKTPHUECKUM H3MEPEHHSIM B cpelHell ONNO3HIHH paBeH
14m7 1 1574 COOTBETCTBEHHO B BH3YaNbHBIX M QoTorpaduye-
CKHX ayuaXx. Mamenenue Grecka na - 0,1 3B. Besl. ¢ mepHOAOM
B 6,39 cyToK ObLIJIO YCTaHOBJEHO Hab/ofenusamu co 107-cantu-
MeTpoBbIM pedaiektopom Bo Puarcrade (Yosnkep, Xopaw).
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Baectamye pesysnbTaTel B H3y4YeHHH JIYHEI, NOJyYeHHBIE
I'. Puun u np. ¢ peppakropamu H E. XomngenoM u ap. ¢ pep-
JektopaM#, B uyacTHocTH JIukckuMm (D = 91 cm), M. JléBu
u Il. Thousé ¢ sxeatopuasnoM Kyne, manu GoraTelii Matephan
IJISl COCTaBJIEHHSI aTyiacoB, NO3BOJIUBLIMX HETANbHO H3YHYHThb
ayHHyto Tonorpaduio *°. MHoro cenenuir o JIyne nanu uccJje-
JIOBaHHS NOJsSpH3AUMH OTpamkennoro ewo csera (B. Jlno
B 1922—1927 rr.na ITux mo Munu u A.B.Mapkos c corpyanu-
kamu B 1955—1960 rr. BIlyaxoBe),a Takke pagHoOMeTpHUYECKHE
nabmonenns d. Ilertura u C. Huxonscona B Mayut-Buscone
B 1927 r. u 1. 1. Hosefiinue otomerpnyeckue naunse B. I'. Qe-
cenkoBa (1960 r.) roBopusiu O TOM, YTO NMOBEPXHOCTH JIyHbI
MOKPHITA KPYMHO3EPHUCTHIM BEINECTBOM, YaCTHIBl KOTOPOTO
cj1a6o cBsi3aHbl APYT C APYTOM H PACCEUBAIOT YHABIINH HA HUX
CBET B OCHOBHOM M B OODAaTHOM HAmpPaBJIEHHH, 3aTeHssl APYT
apyra.

Hccenenosanust Jlyuel nyTtem cortorpadpuposanust B 1959 r.
M no3fHee BUAUMON U OOPAaTHOH ee CTOPOH C aBTOMATHYECKOH
mexxmanernofi crapuuyn CCCP u CIIA aBuanch BHIAAIOMMMHCS
COGLITUSIME B HCTOPHH acTPOHOMKM. B HacTosmee BpeMsl 9TH HC-
CNeIOBAHUS TONOJHEHB! (OTOrpadusiMH JYHHOH HOBEPXHOCTH,
nepefaHHbIME Ha 3eMJII0 COBETCKHMH M aMEPHKAHCKHMH aBTO-
MaTHYECKMMH CTaHIMSMH «/IyHa O», «Jlyna 13», «CepBefiep-1»,
COBEPIUUBIUUMH MATKYIO I0CaiKy Ha JIyny.

Me! ocTanaBIMBaeMCS JIMILb HA OTANbHBIX OTKPBEITHAX € NO-
MOII[BI0 ACTPOHOMHYECKUX NPHGOPOB. YBeIHYeHHe HX MOIIHO-
CTH B [OCJeIHNe JEeCSTUJIETHS CONPOBOXKAAJIOCH Bce Gojee

40 Co BpemeHH H3roTOBJeHHs IepBoil Kapthl JIyHE B 1647 r. 51, 'epe-
JiMeM, OCHOBAaTesleM HOBOH HaykH — celeHOrpaduy (9THM TEDMHHOM OH
03arJIaBHJ CBOIO KHHry O JlyHe, B KOTOPYIO BOILIH IePBbie JeTajbHble Kap-
o1 JIyHBl) , GHUIO H3TOTOBJIEHO MHOTO JIYHHHX KapT. MaBecTha kapra 1651 r.
wranbsguua Jx. Puuunonn. Haspauus jerafiefl NIYHHOH HOBEDXHOCTH Ha
kaprax 1. [eBenns u, B Gonee mosmxoH Mepe, Jxk. Puaunonu coxpanuiuck
B GOJIBIIHHCTBE C/yYaeB A0 Hactosmero BpeMeru. Kapra Jlyrnt puamerpom
0,95 m Guina cocraBmeHa B 1834 r. meMeuxumu JoGutensiMi B. Beepom n
M. Y. Meanepom. B 1878 r. neMenkuii acrponom Y. IMuar naroToBua kapry
Jlynn paamepom 2 m. U3 doTorpadmuecknx Kapt clefyer YIOMSIHYTb KapTy
¢pannyzos M. JIésu u I1. ITou3€, nosyyeHHyI0 W peNpORYNHPOBAHHYIO B
1898—1908 rr. 2ra xapra-atnac cofepxut Gosee 10 000 geraneit syHHof
noBepxHocTH. Celiuac OHA 3aMEHsIeTCs] AMEPHKAHCKHM aTJIacOM, BbINIOJNHEH-
HeiM oA pykoBofctBoM I'. Kofinepa. B paibHefiineM B HayyHEIT OGHXOX
BOHAYT LBETHHle (oTorpaduyeckue aTiackl. Xopoune uBeTHble (oTorpaduu
yxe noayuenst H. Il. BapaGamosbiM B XapuKoBé # DAJOM 3aDyGeXKHBIX
yyensix. B CCCP ckopo BHIEAYT B cBeT KapTol JIYHBI, BHINOJHEHHbIE 10
pykosoacteom [O. H. Jlunckoro, M. U. Karsiesa (usertnas) u Ap.
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yr/1y OJEHHBIM NPOHMKHOBeHHEM BO Beenennyio. AcTposoMet 06-
HAPYKUJIH HEOXHOPOAHOCTH MeTaranakTHKH, HEH3OTPOINHOCTH
y KauyecTBEeHHble OTJIHUHA B CTPOEHHHM CKOIVIEHUH TaJlaKTHK
44 06”beKTOB, U3 KOTOPBIX OHH COCTOAT. B YACTHOCTH, 3TO OTHO-
CUTCA K JIOKaNbHOMY CKOMJIECHHIO OIHXaHIuX TanakTHK —
CyneprajaxkTike, OTIHMYalOLIeHCsi, HanpuMmep, OT rajakTuye-
ckux cromenuii B [lese, Bomocax Beponuku, Ilepcee u np.
bBourmne paGoTel IPOBOAsATCH ¢ pedpakropamu. B. Paiir,
paGorast ¢ actporpadoM JIMKckoii ofcepBaTOpUH, ONpenensul
cOGCTBEHHBIE JBHIKEHHSI 3Be3]] TaK HA3bIBaGMOH NPUBS3KOH
K BHErajJlaKTHYeCKHM TYMaHHOCTSM, T. €. H3MepPEeHHeM IIoJjio-
KeHWH 3Be3]| OTHOCHTEJNbHO MPAKTHYECKH HENONBHKHBIX Ta-
gakTuK. B 1947—1954 rr. K. IlIsu u K. Bupranen B Jiuke ua
naacTuakax 4343 cu (Wectb KBaApaTHHIX TpanycoB) cgoro-
rpagupoBaiy Bce ceBepHoe HeGO O CKJIOHeHHs 23° 3a 2492
yaca BLAEPKKH, 3anedarsieB o6bekTsl 1o 18™ 3B. Bes. ToyHOCTD
U3MepeHHs NOJIOXKEeHHH 3Bes] M TyMaHHOCTed COOTBETCTBEHHO
cocraBuya + 07136 u - 0715. Onm 3amerwyn G6e3ycJoB-
HYI0O M CHJIbHYIO TEHIEHIMIO BCeX TalaKTHK K CKYYHBAHHIO
B CKOIJeHHsi. IIpH 3TOM OTHeNbHBIE CKOMJIEHHMA OKa3bIBAITCS
3aYacTyl0 KaueCTBEHHO H KOJUYECTBEHHO DAa3/IHYHBIMH.
Ananorupugble paGoThl B UENAX ONpeAeNeHHs KOOPAHHAT
1 cOOGCTBEHHLIX ABIKEHHUH aCTPOHOMHUECKHX OOBEKTOB BEIyTCHA
1 B o6cepBatopusix apyrux crpad. B CCCP nox pyxoBoacTBoM
A. H. Hefiua yxe c¢ 1939 r. Ilynkosckas, Tamkenrckas, Mo-
CKOBCKasg H JApyrue 0GCepBATOPHH ONpeledioT INOJOKEHHS
TaJakKTHK JJISi CO3JaHHsI HOBOTO Karajora ciabblX 3Be3.
Momsrie pedriekTophl ofecreudBald BO3MOXKHOCTB HA6-
Jiofienuil fajsekux o6peKToB — A0 24—25 3B. Bey1. [lepBrM pas-
BEIYUHKOM BHErajJlaKTHYeCKOH cHCTeMBl cTat D.Xa66a B MayHT-
Buicone. Yuennifi OTKDELT HOBBlE NyTH HUCCAENOBAHHA. YiKe
B 1929 r., Bens nabionenusi ¢ tejgeckonom D = 2.5 u u Teje-
CKONOM €O CcIeKTporpadoM, OH YCTAHOBHJ HOBBIH 3aKOH —
JIUHEHHOe COOTHOILEHHE MEXNLY CJABHIOM JIMHUH B KpPacHYIO
CTOPOHY B CHEKTPax TlaJaKTHK H HX pacCTOsTHUEM, TOUYHee,
Bugumoil BesuynHod. OKasasnoch, YTO CABHIH JHHHH HOJOKH-
TeasHel (AM > 0) A5l Bcex rasiakTHK, 3a HCKJIOYeHHeM He-
KOTOpBHIX OJHXKaHIIHX, W NPOMNOPLHUOHAJNbHBE IJIA PasHLIX ra-

A
JIaKTHK PAacCTOSHHIM (T~r). OTHOCHTEeNIbHBEIE Ke CIABHTH

Al o
(W = const) B criexTpe JAHHOH TaJaKTUKH MOCTOSHHHL (AL ~
-~ )\,0).
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9. Xab6a focrur 8 T0 BpeMst npu PoTorpaduuecKoM MeToAS
(IpefleJIbHOTO PACCTOSIHUA HaOMIONeHHH AN cBoero pediiex-
topa B 2,5 108 cB. ner.= 7,67 107 nc = 76,7 Mnc. Kasazaocs,
3TO COOTBETCTBOBAJIO CKOPOCTH «yAAJCHUA» TaJJaAKTHK OT 3emau
B 42000 xkm/cex npu cootHomenuu . Xa6baa v = H-r mexny
CKOPOCTBIO yaaJjenusa 1 paccrosinueM H H= 550 xm/cex/Mnc =
= 1,78.10 17 cex™. IlonyuenHnelfi Tax Ha3sbiBaeMbll Ko3(du-
[MeHT 3KCIaHCHH 3apy0exHble acTPOHOMBL ONIHGOYHO CBSA3BI-
BalOT ¢ «BO3pacToM Mupa». OGHapyXKeHHOe siBJeHHe  ObiIo
HCTOJIKOBAHO MHOTHMH HCCJIEIOBATENSIMI HENPABHIBHO, B CBETE
THNOTE3bl pacliHpsiiomecss (43 HUYero, U3 (UKTHBHOH TOUKH)
Bcenennoit 4. Cefiuac 3TOT BOMpOC InepecMaTpuBaeTcs (CM.
pabory M. J1. HoBukosa B 6. «CBepx3Be3ani». M., H31-BO
«Mup», 1965).

3akou JupelHoro cootHowenus J. Xa66na yMeeT BaxkHOe
3HayeHHe B COBPEMEHHOH KOCMOJIOTHH.

CriexTpasibHBIe CHUMKH ranaxkTK kiaccoB F — G, B cpen-
HeM THIIA COJNHEYHOro, elle panee Oblid mosydenst 0. [Hefine-
pom 1 M. Boapdom B I'epmannu, B. Crnaiipepom B AMepuke
(c pepnexropom D = 70 cm) u zp.

Kapaunanpuoe 3HaueHue AJs HAYKH HUMEN BONPOC O mKaje
paccrosiHuit o rajaktuk. B 1912 r. [, JleBurr mo cHumkam,
NOJyYEHHEIM ¢ OPIOCOBCKHUM TeseckonoM D = 60 cum, F/5,5 Ha
rapBapackoil crannuu «bofinen» B Apekune (I[lepy, 1896—
1927 rr., nospuee nepeseneHa B buiomgonTeliH), ycTaHOBHIA,
YTO JOJTONEPHOANYECKHE Ledenan! (MepeMeHHbe 3Be3bl ¢ I1e-
puogoM 1—50 cyrok) MarennaHOBEIX OOJAKOB IOKA3LIBAIOT
MOHOTOHHOE H3MeHeHHe cpefHero O6JecKa B 3aBHCHMOCTH

4 B smyuiieM ciydae 5TO SBJIEHHE CTPOTO MPUMEHHMO K LIEHTPAM TsiKe-
CTH CKOIJIEHHH raJIaKTHK, KOTOpble B HaG/0JaeMOM yyacTKe MeTarajakTHK
paciIupsAIOTCs NMPHGIH3NTENbHO ORHOPOAHO M M3oTpofiHo. Ho rakue nomy-
[{eHH s BOIMOKHB! TOIbKO IIPH YCJIOBHH, €CJTH SIBJEHUE K PACHONO CMEIIERH s>
HHTEPIPETHPOBATh KaK pesyabrar Asuxkenus. ClelyeT yKasaTb, u10 B
CCCP, Arnrauu, CIIA u Ipyrux crpaHax B HACTOSILIEE BpeMS MOATOTaBJH-
BAIOTCSl SKCIEPUMEHTHI, 1lelb KOTOPhIX COCTOHMT B HaOJIOJEHHH SBJIEHHS pe-
30HAHCHOIO pACCETHHS ¥ TOMIOLIeHHS TIaMMa-KBaHTOB, HallpaBJIEeHHbIX
BEPTHKa/JIbHO BBEPX, T. €. [IPOTUB CHJIbI TSKECTH 3eMJH. OxasblsaeTc;{ 49710
eCIH IPH 3TOM H3MEPSATb 4aCTOTY C OTHOCUTEJNbHOH TOYHOCTBIO BHILIE 10-15
(B 3TOM cJjyyae CABHI' JIHHHH Oyjer GoJiblie ee MIHPHHLI, T. €. LWIHPHHB
CNIEKTPaJILHOH JIHHHH DE30HAHCHOrO PaccessHHA I'aMMa-KBAaHTOB), TO MOXHO
SKCIIePUMEHTATBHO TPOBEPHTh PeallbHOCTh SABNEHHS «KPACHOIO CMeLIeHH»
H TeM CaMbiM He3aBHCHMO NOATBEPAHTL OAHO W3 OCHOBHBIX TOJNOXKEHHH
obmeil Teopun ortHocHteabuoctd. Cm.: B. B.Mu a1 xe p. C rounoctsio
Jlo oAHOH MuskapAnoit, (JlaGopatopHas npoBepka o6Lled TeOpHH OT-
HocuTenbHocTH).«[1pupogas, 1960, Ne 7, crp. 7—12.
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OT H3MEHeHHs! HX néproaa. HeMHOro paublue To ke caMOE Ho-
ayuun C. Ba#tiu A KoporkonmepHoauueckux uedeun (¢ mne-
pHOZXOM MeHblle 1 CyTOK), OTKPBHITHIX B IIAPOBBIX CKOIUIEHHSAX.

COOTHOWIEHUSIMH MEXKAY NEPHOAOM H SIPKOCTbIO Iebens
BOCHOJIB30BANHCE . Xa66a — Ansl BHEMIHUX TalakTHK H
X. llsnnn — ana wapoBeix ckomyieHnit 'ajakTeku B ycraHo-
BUJIH COOTBETCTBYIOLME IIKaael paccrosiuuii. EcTtecTBenHo,
YTO JJIS 3TOTO IOHAXOOWIUCH HYJb-MYHKTHl YKA3aHHBIX 3aBH-
CHMOCTEH, KOTOpPHle OBUIH YCTAHOBJEHB IO TaJaKTHYECKHM
nedpenaM, HMMEIOMMM H3BeCTHhle napaJsakchkl. Ilo pacueram
Hyab-nyHkToB [lsnau obuias 3aBHCHMOCTH a6COJIIOTHOH BEJIH-
YHHBI OT NIEPHOJAA KOPOTKOMEpHOANuecKnX Ledens, BEpaxkanach
a6comoTHoit BesmuuHO#M OMO (1930 r.), y O. A. Meabnukosa
BeIHUMHA 3aBHCHMOCTH noBbuuanacb Ha — QM5 (1944 r.),
ay B. Baage na —I1M5 (1952 r.). Ily6nukoBanuce U MHOTHE
JApyrHe HCCJEeNOBaHUS 1O 3TOMy BONpOcy. Bce OHH BBI3BalH
H3MeHeHHe 1IKaJbkl PacCTOSHUHA N0 BHEIIHHX TaJaKTHK, B KO-
TOPHIX TOJIBKO W HalJeHkl JO Cero BPeMeHH NOJroNIepHoxHYe-
cKHe nedeunsl, B YaCTHOCTH BO BHEWIHHX YacTAX CHHPAJbHOH
TymanHoctH Anppomernst (M31, 1923—24 rr.).

Ecau npunats Hyab-nysKT B. Baage, To mkana paccros-
HHUI- yBeJIUYUBAETCA B IBa Pasa ¥ KO3(PUUHEHT 3KcnaHcuu H
CTAaHOBHTCS DaBHBIM 275 xm/cex/Mnc 2.

ITocne BBOsa B crpoit B 1949 r. [lanoMapckoro peguektopa
6oabumoro xuamerpa (D = 5 M) nosBWJIHCH HOBHIE MaTEPHAbL
10 BHEraJaKTHYECKHM TYMaHHOCTSIM, UX G/ecKy, LBeTy M CIeK-
TpaMm. K HuM mnpubaBuinch emie pesyibTaThl HAGMIOLCHHH B
Jluke. B ¢BSI3u ¢ 3THM BOIIPOC O IlIKaJle PAacCTOSTHHH O rajax-
THK B 1956 r. ofcyxkpmancs TPynmnol acTPOHOMOB C ydacTHeM
H. Mefiana, M. [Omacona, A. Canpemxa, [Ix. Cre66unca,
A. Yurdopza, d.Ilerrura. Ilpu aToM, MOMHMO Hedeui, HCHO-
JIb30BAJIUCh H JPyTHe KPHUTCPHH IJIA ONPENENEHHST PACCTOAHKA:
cpenHHe BeJTHYHHB! GJeCKa HOBHIX M CBEDXHOBEIX 3Be€3l, Das-
Mepbl obsiacTedi rasooGpasnoro Bogopoga H II u 1. &.

Hosoe 3nauenne no auckyccun C. Ban ze Bepra (1960 r.)
IJIsl JIOKaJbHOH TPYNIbl HECKOJNbKHX APKHX TaJakTHK B CO-
cenctBe ¢ Hawed ['anakTHKOH Jaer KO3(hdUUHEHT 3KCHAHCHH
H = 120 gm/cex/Mnc, B npn 3TOM pasHble MeTOALI JAIOT COT-
JIacHEIE Pes3yJIbTartHI.

42 TpyaHocTs 5708 NPOG/IEMEl 3aKII0YaETCA B TOM, YTO PACCTOSHUS AJIs
TaJlaKTHK MECTHOH CHCTEMbI ONDENeJSIOTCS He TeMH METOJaMH, KaKHMH s
YJaNeHHbIX TaflaKTHK.
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Kak ormeuanoch Belue, nocrosinnvio Xa66na H sapyGex-
Hble yueHbe OmHGOYHO CBS3BIBAIOT C «BO3pacToM Mupay. [lo-
CKOJIbKY, TOBOPAT OHH, Hau@ojee «CTapbies 3Be3bl B COCTABE
ranakTik uMewT BospacT 14 -10° jer, To 3a 3T0 BpeMms ranak-
THKH JNOJ/UKHBI VHTH Ha paccrosinue 14-10% c¢B. Jjer.= 4,3-
10° nc = 4,3-103> Mnc. CornacHo nuUHEHHOMY COOTHOLIE-
HHIQ MEXAY CKOPOCTBbIO «y0eranus» rajakTHK H PACCTOSHHEM,
nonyuaem ckopoctb 4,3 -10° -H xkmicex. Ho no Teopuu orHOCH-
TeJILHOCTH 3Ta CKOPOCTb HE MOXKEeT IPEeBLIIATE CKOPOCTh CBET4,
paBuyio 3 -10°% km/cex. IToatomy momyuaercs, yro H = 70 ku/
[cex/Mnc unu, ¢ HEKOTOPLIMH nonpaskamu, H = 50 xm/cexs
[{Mnc*3. Ho ata nudpa ne cootBercTByeT 3Hauenuto H = 120
xmlcex/Mnc, paccuurangoMy no nabmiofenusiM. Crapoe 3Have-
Hue H = 550 cooTBercTByeT «BO3pacty» Bcesennoi f, =
= 1,8:10° a H = 275 — Bospacry t('; = 3,610 ger. Iloc-
JieqHAH BO3PACT COOTBETCTBYET BO3PACTY MHHEPANBHOH 060-
JIOYKY 3eMJH TPUMEPHO ~ 3,5-10° JseT.

Ozxnaxo nomobuniii pacuer siBHO omubGouyeH. OH OCHOBaH
Ha NpeiIoJoKenud, uTo Beestennas neGeckoHeuHa, OXHOPOI-
Ha W H30TPONHA M BO3HHKJA ONHOBPEMEHHO U3 OAHOH (HKTUB-
HOH TOukM *4.

CoBepLIeHHO OYEBHAHO, YTO OGBSICHEHHE KPACHOTO CMELLe-
HHSl HaJO HCKaTh He B 3TOM HanpaBjieHHH. BO3MOXKHO Jaxe,
YTO H3BECTHBIE Ceifiyac CABMTH CIEKTPAJbHBIX JHHMH, HaO/O-
JlaeMbie, HanpuMmep, B cKomjeHud [BApE! (cooTBeTCTBYIOLIKE
ckopoctu vyGerannsty g0 60 000 xkm/cex), x0T ¥ IPOMOPILHO-
HaJbHH JJIMHe BoJHBl B cnektpe oT 0,4 mk po 21 cm (onrtuge-
CKuil ¥ pajMoiNanasoHbl), BCe Ke B ONpPeNeJeHHOH 4acTH He
06yCJ/IOBNIEHBl HAMMYKMEM CKOpOCTel pasferaHusi ranakTHK,
TOYHee, LEHTPOB TSKECTH CKOILIEHHH TrajaKTHK.

43 TlonpaBka B3sTa B ngnmeﬂeﬂnn K «Mogesn mupar. Ilockoabky
1 Mnc =108 nc = 3,083 -10'° xm, T0 H = 50 xm/cex/Mnc = 1,62-10-18
cex™,

44 Mul yxKe yKasbBaJM, YTO cef{iuac BbIsACHEHA HEOJHOPOAHOCTh Mera-
rajJakTHKH KaK OJHO U3 ee IVIaBHHX cBOHcTB. Habmojaercs cuabHas TeH-
JeHLHsT K CKyUHBAHHUIO FaJJAKTHK. B HEKOTOPBIX H3 HUX BCTPEYalOTCs OOBEK-
TH, KAYeCTBEHHO OTJIHUHEIE OT 0GBEKTOB MecTHOf cucTeMsl u Cyneprasak-
THKY,HanpuMmep, B ckonaeuusix HdeBel, Bonoc Beponuku a Ap.,— roay6uie
HJIH JaXKe (QHOJETOBLIE TATaKTHKH, OTKPBITHIE CO IIMUITOBCKHM TeJIECKONOM
B Mexcuxe ', Apo B 1956 r. Onn nMelor nBer 3Be3f tnna B9, A5, F8 ¢ 6oab-
UM H3GBITKOM H3JyYeHHs1 B yabTpaduoseropom crektpe. OGbiyHEIE rafak- -
THKH HMEIOT 1IBET,Xa paKTepHbLi Ans Goslee MO3gHUX 3Besf kJacca G ap.B
1960 r.B Mockse A.A.PoctoBckasi o6Hapy»uaa 1o Gororpapuam co WMuA-

78



A. Caunenx B 1956 r. BhicKa3an HPERNONOKEHHE, YTO MPH
ckopoctax oxoso 40 000 xm/cex JHHEAHOCTb COOTHOIIEHHS
«CKOPOCTh — paccrosinue» Hapymaercs. [lucmepcust ckopo-
cTefl TAJAKTHK B CKOIJIEHHSIX, HECOMHEHHO, FOBODHT O NPHH-
[UTHATBHON NPUOIHKEHHOCTH «3aKOHA KPAcHOIO CABHIA JH-

HUH — KPACHOTO CMeImeHus» 43,

3. Xa66a, nabaronasi ralakTHKY, pasienu] uUX Ha TPpH
TPYINbl: COUPabHbie (MHOTJA ¢ MEePeMbIYKOR MO AHAMeTpy),
3JUIMNITHYECKHE H HpperyJsipHuie. K mepBoMy KJjaccy OTHO-
catcst tymanHoctd B Anapomene u I'onuux [lcax (¢ mepembiy-
KOl — rajlakTHka B co3pesnuu [leraca), KO BTOPOMY — «CIyT-
HHKH» TYMaHHOCTH AHIPOMENR H K TpeTbeMy — Maresnano-
BbI O6s1aKka, 6osblioe U Majoe. KpoMe TOTO, OH HaAMETHJ U Ny TH
3BOJIOLMH FAJAKTHK OT JLTHIITHYECKHUX K CIHPAJdbHBIM, B TOM
yuclIe HMeoWnM Bug nepeceuennod  cnupanu. Cefiyac stor
Bornpoc 3awoBo usyueH I'. ne Boxyaepow.

Eue B 1885 r. B Jlepnte 3. I'apTBUr 00HAPYXKUJ B LEHTpe
TYMaHHOCTH AHBIPOMENHl CBEPXHOBYIO 3Be3fy — S AHupome-
Jul 46, Tlosjmee BRISICHHJIOChH, YTO HEMHOTUM pPaHblIe ee BHASIH

TOBCKMM TEJECKONOM ele MHOIO MOAOGHBIX XKe 06bekToB. MOXHO npeamnono-
EKHATh, 4TO JuGOTpoNecce 3Be31006pas3oBaHHs HIET B HHX OBICTpee, HeM B
uleRax MecTHoil cucTeMbl CynepraiakTHKH, JHGO XKe B COCTAB STHX rajak-
THK BXOAMT MHOTO ra3a, AAlOWero B ciekTpe JnuHi0 3727A («3ampeuten-
Hbil» TIepexol B KHCIOpOJe U T. A.).

45 B nacrosimee BpeMsi BHACHHIACH PHHLHITHANLHAS HEBO3MOXKHOCTD
MpH HAGMIOAEHHAK KAACCHUECKHM CIIEKTPOMETPHUECKHM METOAOM ONpelelsiTh
CIBHIH JIMHUH B cOeKTpax c¢Jaabblx TalakTHK €O CKOPOCTIMH  Bblle
60 000 xm/cex. Tlpn dororpadupoBannu ¢ GOJAbUIOA BBIEPKKOH CHEKTP
TaJlakTHK 3aMBIBaeTCsl GoOJlee sIpKHM CHEeKTPOM HOUHOro He6Ga. B mpeopose-
HHH 3TOr0 3aTPYAHEHHS HOBblE HEPCIEeKTHBLI OTKPHIBAET IIPHMEHEHHe cile-
LHAJBHEIX SJEKTPOHHO-ONTHUecKHX npeoGpaszobarteneir (JOII) ¢ saexrpu-
UeCKOH KOMIeHcalHel criekTpa Hefa MM METOLOB Y3KOMOJOCHOH KOJOpUMe-
TPHH JJIs ONpefeseHAs CABUIOB HO CIIEKTPAIbHOH SHepreTHuecKOH KpHBOM
vaanenuex ranaktir (K. Bem B CHIA u xp.). B chekrpax kBasussesp
QSS  ceityac 06HADPYKEHL! OTHOCHTENbHBIE CABUTH CHEKTPAJbHEIX JHHHI

Ak
Ao = > 2. Opnako B 31oM ciayuae JjuHelnas dopmyna Jonsepa Henpa-
0

MeHVMa, a (opMyJa TEOPHH OTHOCHTENBHOCTH JaeT ckopocth v < c.

Ilast Gojee  NETaNbHOTO O3HAKOMJIEHHS] C 3THMM BOINpPOCAMM  CM.:
B.A.AmMGapuywusH Hekoropsle BOIPOCH KOCMOrOHWYECKOH Hay-
k. — «Kommynuers, 1959, Ne 8, ctp. 86—335.

46 ITna ynopsgoueHnss MEOTOYHCICHHLIX THIIOB TYMAaHHOCTeH H 3BE3IHBIX
cxonnennit Jix. JI. Qpefiep napan B 1890 r. B Jlonaone uX xarasnor Ha
7840 HOMepOB (nepel HOMEPOM CTaBaTCH TpH JartHHCKHX Gyksnl NGC).
TMosanee B 1895 r. Bmuwio ponodanenne K nemy «Mugexc karagors ¢ 1529
ofbekTaMK (mepell HOMEPOM craBsTcs ABe JartHHCKue 6yksol IC M pum-
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Y. Bapx B Bendacre u JI. Toanu B Pyane. B 1926 r. 2. Xa66a
«paspeiina Ha 3Be3in» (T. e. YBHIEJ pasie/bHO) BHeMIHHe 4a-
CTH rallakTHKH B AHJZpOMeNe MpH NOMOUIM Teneckonma D =
= 250 cm, a B 1943 r. ¢ TeMm xe TeneckonoMm B. Baane na nxa-
CTHHKAX, YYBCTBUTENLHBIX K KPacHBIM JiyyaM, paspemtun Ha
3Be3Jibl U IEHTPAJbHbIE YACTH TYMAHHOCTH. YCrexy ero paGoThi
conefictBoBasn TeMHbi ¢OoH OGBHMYHO cBersoro Heba, TaK Kak
B 370 BpeMs B KanudopHHH B CBA3H € BOAHOH ObIJIO 3aTeMHEHHE.
B utore on npuies K sakmaouenuo o aByx tunax (I u II) na-
ceJeHUst KOCMHUecKHX O0BeKTOB BO BceneHHOM.

OtMmernM, YTO NEPBOE MOATBEPIKAEHHE CHHPANBHOH CTPYK-
TYpbl TyMaHHocTH AHppomens! moayuusn aurauganun M. Po-
6eprc ¢oTtorpaduueckuM crnocofoM € IOMOINBIO peduiekTopa
D =50 cm B 1887 r.

B panbHefilleM XPYT UCCJAEROBAHHH TajakTHK € pPeduekTo-
pamu Bce Goslee pacHIMpsiIcs, npHyeM H Hamy [anakTHKy —
Mieunniii I1yTh — acTPOHOMBI H3yyalH HOCTOSIHHO H IOCJ]E-
IosatenbHo. X. Ilsnau noapoGHO M3YHHJ CHCTEMY IHAPOBHIX
CKOIUICHHH, ABJSIOMMXCA KaK Obl ee OCTOBOM. BN OTKPHITH
MHOTOYMCJIEHHBI€  Ta30Bbleé  TYMAHHOCTH — Pa3HOBUIHOCTH
Goapmofi TymanHoctd B OpHOHe, cmeKTp KoTopoit B 1864—
1865 rr. Busyanbno uaywann A. Cekku u B. Xerruuc, a Booc-
JEJCTBHH €ro HEOJHOKPaTHO ¢oTorpacdupoBaniH.

Anrnvyanun JI. Xun) OGHapyWJ Psill NEPeMEHHBIX IIbl-
JeBEIX TYMaHHOCTeH, OTPaXKaWIIMUX CBET COCENHHX TOPAYUX
3Be3ll, Hanpumep B Tenbie, 6GaH3 HecTAlHOHAPHOH 3BE3JbI
T  Tenpua,— tymanrocts NGC 1555 u mnabmonasuryrocs
O. B. Crpyse tymanunocts NGC 1554, Epunopore — cBoeo6-
pasHylo, HamoxoGue roJioBel Komersl, TymaHHoctb NGC 2261
co 3Be30H. Bce OHH MHTepecHE! TeM, YTO BpeMeHAMH BO3ropa-
J¥Ch, a HHOTAA COBEPHIEHHO MOracajy, CTAHOBACh HEBHIHMBIMH
Jaxke B Han6GqQlee MOINHBIE TEJIECKOTHI.

B 1885 r. 6parba Anpu B Ilapmke ma ¢ororpadunu, mnoay-
yeHHOH Ha HOPMaJbHOM acTtporpade, OGHADYKMJIH, dTO
sBeszia Maiis B [lnesnax okpyxena Tymansoctsio. M. Po6epre,
pa6otaswuit B Kpoy6opo ¢ ynoMsHYTHIM BhIE pPe(ieKTopOM
npH BhZepxKKe 89 mMun yKaszad Ha TO, UTO BCe ueThipe SIPKHE

ckag mudpa I, 1. e. IC-I). 3arem B 1910 r. B0 BTOpOE AOTOJHECHHHE
(IC-II) ¢ 3857 ofvekraMu. Bcero B 3THX KaTaJorax SaHyMepoOBaHO
13 226 o6bekTa. YKe B Halle BpeMs NOSBHIHCh CHMEH3CKHH Karajor, B
KOTOPOM 0GBbEKTH (TYMaHHOCTH) 0GO3HAYAIOTCA Yepes JaTHHCKYIo OyKBy S
(I'. Wain u B. @, I'aze), Anma-Atunckul atnac tymandoctell (B. I'. ®e-
cenkos, [l. C. Poxkobckuil) 4 MHOTHe ApYyrue.
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3Besfnl B [lnesmax — Auabiuona, daektpa, Mepona u Mafis —
okpyxeHnnl TyMmanHoctsaMu. B. B. Crparonos namen B Ilnes-
Iax B HOpMaibHbll actporpad TamkeHTckoét ofcepBaTopuu
psal Meakux TymasHoctefi. Korma xe M. Po6eprc ysennunn
BEIAEPXKKY A0 3uwac,TO YBHIE], YTO BCEé OHH—JIHIIbL YaCTH Of-
HOi GOJIBINOH TYMAHHOCTH, CXOZHOH C ra3oBO-NBLIEBOH TYMaH-
noctoio Tpamemun Opuona.

Cefiuac HEKOTOpLie H3BECTHblE TYMAHHOCTH HHOTAA Has3bIBAIOT
komerapuniMi., B CCCP ux noxpoGHO H3yuyan B NOCJEIHHE
rogel B. A. AmGapuymsin B DBropakane. Bo BpeMsi BCIblleK,
OTpaxasl COCTOSIHHE OCBELIAIMHX UX 3B€3/A, OHH KaK Obl NOCHI-
JIAI0T B KOCMOC CBETOBHIE CHTHAJbI. HeckonbKo Takux ciyuaes
sapeructpupoBai I'. A. Illaitn B Cumen3e, yBUIEB TYMaHHOCTH
(He TOJBKO KOMETaprIe) B COCEACTBE CO 3BEe3xaMH, MEHAIOHIH-
Mu 67€ecK.

He menee unTepecHH nylaHeTapHble TYMAHHOCTH (HarpuMep,
B JIupe), nosyuHBIINE TAKOE HA3BAHHE B CBA3H C TEM, YTO IO
BHEIIHEMY BHEY M 3€J€HO-roJy6oMy LBETy OHH HalOMMHAIOT
nnagetel ¥Ypan M Henryn. Taxux TymaHHOCTEH H3BECTHO B
Hacrosiiee BpeMsi okojso 300. 310 — ra3oBHle TYMaHHOCTH-
060J104KY C ieHTpanbHOH 3Be3noii. Ux cnekrp B 70-e roanl
XIX B. na6mopnan ®. A. Bpepuxun B Mockse. B 1927 r.
H. Boyen o6bsicHUI 0OCOGEHHOCTH UX CIIEKTPOB HAMHUKEM KHUCTO-
POIHBIX JIMHKH, CBSI3aHHBIX C «3aNpPelIeHHEIMH» NePeXOXaMH
B 3TOM aroMme. B cmekTpax mnsaHeTapHBIX TyMaHHOCTeH Ha6-
JIONAIOTCs, KPOMe TOro, BOJAOPONHLIE W APYTHE JIMHUH.

[lepBoie oTorpaduy nIaHeTapHHIX TyMaHHOCTEH cjejaHbl
. Kunepom Ha mukckoM pebpaextope D = 91 cm, X. Kep-
tic B 1918 r. npemynoxuia KnaccupuIHpoBaTh HX. TOJBKO MOII-
HBI® TEJNECKONbI-Ped/IeKTOPEl TO3BOJAAM BO MHOTHX CJy-
yasx ¢ororpadupoBath ciabble 3BE3NOUKH B LEHTPE NJIaHETAP-
HHX TYMaHHOCTEH, HampuMep, Takue, KaK B co3Besquu JIupwl,
CHUMKU KOTOpHIX B 1892 r. 6blnu cllesaHbl 06CepBATOPUSAMHU
Amxupa n Barukana.

K xJsaccy nepeMeHHBIX TYMaHHOCTEH NPUMBIKAIOT TaKXKe
TYMaHHOCTH, OGpA3YION[HeCcs BOKPYI HOBBHIX H CBEPXHOBBIX
3Be3]l BCKOpPe HOcJie HX BCIBIMKH. TakoBa, HampHuMep, TyMaH-
HocTh Bokpyr Hogoit Tlepces 1901 r. u Ceepxuosoit (Kpa6o-
Bunuas) B Teabue 1051 r.(Bosmoxuo 1054 r.). Bokpyr Hosoit
3meenocia, OTKpuitod TanmmeeM B 1604 r. M onucamnoit
Kensiepom, B. Daane ¢ pedaextopom D = 250 ¢ u yskomo-
JNocHpMU GUabTpamu Hamesn B 1943 r. TONBKO KJIOUKU rasoBoi
TYMaHHOCTH, NOUTH paccesiBieiics. OGPLIBKM BOJIOKOH Hali-
Zennl ¥ Ha Mecre Hopo#t Kaccuonen 1572 r. u pp.
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B mrockoctu Mneunoro [yt ¥ APYTHX MecTax ecTb MHOTIO
TYMAHHOCTEH COBCEM TEMHBIX, HHOLJAA HOJHOCTBIO 3KPaHH-
PYIOUIMX 3Be3[bl, PACHOJNOKEHHbIE 32 HHMH. DTO — IbIIEBLIE
tymannoctd. Onpa W3 HUX GOJBLIOTO pasMepa Ha3BaHa Mo-
penyiaBaTeniMH «YTOJbHBEIH MEINOK», HAaXONMTCS B CO3BE3NHH
IOxuoro Kpecra. Ha nameM ceBepHOM HéGe Takas TYMaHHOCTb
ecTb B co3pespuu JleGensi 6nn3 3Bespnl Jlene6. B stom mecte
Mineunnifi Ilyth kax Ob! pasjsanBaercs u o6pasyeT BUIKY.
Onua ee BerBb, Oosiee caadas, HAET yepe3 co3Be3nnsl JIUPH —
3meenocua, a Bropasi — uepe3 cosBesgue Crpespna, M o6e
BETBH COENHHSAIOTCA TOJALKO uepe3 120° B cos3pesnusax Keuras-
pa u IOxunoro Kpecra.

Ueccaenys B X1X B. dororpapun JIukcko#n obcepsato-
puu, B. Pefinapn oObsicHuJ 3TH d Gosiee MeJNKHe TYMaHHOCTH
JedcTBHeM HblIeBoit cpefnl. JlaapHefinieMy HX H3YUEHHIO U ONU-
CaHulo Mbl 06S13aHE! B NEPBYIO ouepenb . Bapuapay u M. Bonb-
¢y, noayuuBmuMm QoTorpadyuu MbJIEBEIX TYMAHHOCTEH € MO-
MOIIBIO IMHPOKOYTOJNBHEIX OOGBEKTHBOB THHA IOPTPETHLIX.
9. Bapnapa paGotan ¢ y6aerom Baidinapaa D = 15 cm B Jlu-
Ke M 3aTeM B llepkce ¢ KamepamMH GPIOCOBCKOTO TeJNECKONa
D =25cmuD = 15cm u cpenan caumku 182 TeMHRHIX TyMaH-
Hocte#i*”.I1pu dororpadupoBanuu ¢ LIHHHOGOKYCHEIME pedpak-
TOpaMHU U pedJeKTopaMH C MaJbMU pabOoYuME NOAAMH HX H300-
paskenye MOXKHO GbIJIO MOJYYUTH OUEHb PEJKO H BCETNA MeHee
oryeriiBo. M. Bosbd uccrenoBan ati ke o6bekTH B 1891 1.
B lefinenpGepre Takxke C HOPTPETHHIM OGBHEKTHBOM ABOHHOTO
actporpada D = 15 ¢m. OGa yueHHX BLIIBHHYJIH MHOTO A0O-
Ka3aTeNbCTB, MOATBEPXKIAAIOMIHX, UTO 3TO MMEHHO TEMHBIE IIbl-
JieBble TYMAHHOCTH, a HE NPOTaJHHBE WA «<KOPHIOPHI» MEKAY
3Be3/laMH.

B 1920 r. u B nocaenywomue ronst M. aren, pa6oras ¢ Bu-
3yaJbHLIM PedPaKTOpOM BaTHKaHCKOH ofcepBatopuu Kacrens
lFannoasdo, o6HAPYKHA TYMAHHOCTH [APYroro Tuma, cJjabble
U sapuMamoliye Gosblive yyacTkd neba. Ho ux cymiectBopa-
HJAE JIO CEero BPEMeHH ellle He MOATBEPIKIEHO, HeCMOTPS Ha AJIH-
TeNbHOe obcyxkienue atoro Bompoca B 1920—35 rr. Bnepsoie
ux 3amerus B pediexkrtop, no-suguMomy, B. I'eputess B 1818 1.

M. Bonbd mnospuee npumenunsa B ['efiflensGepre ABOHHON
GptoccoBekuit actporpad D = 40 cm ¢ nosem 6°X7° U BMmecTe
¢ aBerpuiiuem W. ITanusolt usgan 220 kapt HeGa co 3Be3jgamu

47 3. Bapuapa Hajan «Arrac usbpaunbix obaacteit Mueunoro ITyTus
(Bammarron, 1927). Ha6monenus KOxHoro nefa Getn gonmosnenst I'. Pec-
cesem B Cnpuee B 1890 r.
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1o 16 3B. Ben. Iocne Hero ofwmHpHbIi atiac cesepHoro Maeu-
uoro Ilytn uspanu @. Pocc u M. Kanbeept (Hugaro), cHsaThIi
¢ 12,5-caHTHMETPOBEIM YeThIPEXJIHH30BEHM 06beKTHBOM Pocca B
MayHut-Buicone u ®@unarcratde. Henaeno, B 1952 r., nossuics
«Arnac FOxHoro neba» @. Xefifena, JI. Mak Xyra u B. PoGepra,
cusThil B Bokaiiiose (Bpasunus) ¢ tem ke o6bexTrBoM Pocca.

Cpeau TyMaHHOCTeH ceBepHOro He6a Ha ofbeM ¢oHe Mieu-
poro IlyTu BHIEENSIOTCSI TYMaHHOCTH B CO3Be3AusXx Tesblia
(nnomagsio Gonee 1000 kB. rpaf.), 3meeHocua, JlomraauHoi
ronoBel B Opuone W jp. 3a4acTyl0 TeMHAasi TYMaHHOCTb rpa-
HHYUT CO CBEIJIOH MJIM NepeXONUT B Hee Ha (OHe HEKOTOPBIX
cBeTyiblx TymaHHocTedl. B. Bok u E. Peitsin B 1946 r. o6Hapy-
UM KDPYIJble TeMHble OOBbeKTHl, N0-BHAUMOMY, OYeHb ILIOT-
uele, pasmepamu 1000—100000 a. e. Mx nasBanu raobyna-
mu. Hexoropsle acTpOHOMbI NPHHHMAIOT HX 3a NIPOTO3BE3Jbl.

BaxHelluM 3TanoM B H3yueHHH ["ajlakTHKY OBIIO OTK PbITHE
rajlaKTuyeckoro Bpamenus ronnanguem 1. Ooprom B 1927 r.
HyTeM aHa/iu3a CcOOCTBEHHBIX MIBHXKEHMH U JIyYeBBIX CKOpPO-
creft 3Be3fl. K 9TOMy OTKPBHITHIO MHOTHE acTPOHOMSBI OblH 6113~
Ki ¥ pasble, ByacTHocTH M. A. KoBanbckuit B Poccun (1859 r.),
OJHAKO HM e€llle He XBaTaJo HeoOXONHUMOro MarepHajia.
1. OopT BOCHOMB3OBA/ICS METOXOM MOJSIPHBIX JAHarpamm AJst
U3YyueHHs ABUKeHHH 3Be3f B [anakTike, KOTOPbI MIMPOKO HC-
nojbp3oBasl Takxe ronnanfen $I. Kanrelin. Hccaenosanus
no ausamuke l'anmaktuku wBefa b. Jlunpbnama, 9. Oopra,
K. @. OropopnukoBa u APYrHX acTPOHOMOB OOOraTHJ/IM HayKy
IpefCTaBJAEHUSIME O MOD{OJIOrHUeCKHX ocobeHHOCTX ['anak-
THKH, ee pa3Mepax, Macce, Bo3pacTe U T. I.

OceBoe BpaueHne GbI0 O0HAPYKEHO TaKkKe H y BHEHIHUX
ranaktuk. PaGoTel 110 ero H3yYeHHIO BEJHCh ¢ pedIeKTOpaMu
Aunamerpamu 250, 150 u 91 ¢m npu BbAEpHKKE CIHEKTPOB RO
80 uac. B 1914 r. ranaxktuku M3l tuna Sb, NGC 4594 Tuna Sa
uccnefosanu M. Boasd u B. Crnaiidep, a B 1916—1918 rr.—
®. [lus. Oxasanoch, YTO 3JMHNTHYECKHE TaJIaKTHKH U sApa
JABYX Ha3BaHHBIX TajlakTHK BpallaloTCsl KaK TBepAble Tena,
T. €. CKOPOCThb MX OTIEJbHBIX YacTeHl JIUHeHHO BO3pacTaer c
yAasieHueM ot neatpa. [lepuox BpameHus sigpa M31 B Aunpo-
Mefle onpefenund B 18 MIH. Jer, a aad sjapa Hawell [anak-
THKH — B 12,5 MJH. JerT.

Uccnenopanusi X. De6koka B 1933 r. B Mayur-Buncone
M3MEHHJIH 3TO INpefcTaBieHHe: Ha OOJNBIUMX DPACCTOSHHUAX OT
HeHTpa TYMaHHOCTh YXe He Bpalzaercsl Kak ofHo menoe. Ha
paccrossHun 0—4' or sapa JHHEHHas CKOPOCTH BO3pacTaer
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Aunefino po 100 xkm/cex, fasiee citixaéress fio Hynd, satem yié-
JIHYHBAETCS MOHOTOHHO, HO HeJMHEeHHO M Ha pPaCCTOSHHAX
32" u 96,5 cocraeasier coorserctBento 200 u 375 km/cex. U3
3THX JaHHBIX TIONYyYMJH 3HaueHHe Maccel M31, pasHoe
100 mupa. mace Comnua. Ilepudepuiinste yactd yao6HO GblIO
H3YyYaTh 1O Tra30BEIM TYMAHHOCTSIM C GJECTSIIIHUMH JIHHHSIMH.
Hosble pesynbrathl yaanoch NONMyuuTh 6arofapst CoeAHHEHHIO
pedUIEKTOPOB €O CIIEKTPOCKONOM-CIIeKTporpadom, 4To 3HauM-
TeJbHO MMOBLICHJIO HX MOLIHOCTb.

Jo cero BpeMeHH, OfHAKO, OCTaeTcs 3arafikoll BONPOC, KaK
BpalllaloTcsl CNHpaid — PAacKpyyuBasiChb MM 3aKPYYHMBasich
(sepositHee Bropoe). CriekTporpadHpys ralakTHKH, Mbl, K CO-
JKaJIeHH10, He 3HaeM, KakKas H3 IBYX BHIANMBIX BeTBeH Haxo-
IATCS Jasbllle WiH OJuke OT Habmofarens.

B rteneckonsl yaanock o6HapyxkHTh, u4TO 3Besfnl O, B BH-
COKOH CBETHMMOCTH pacnoJjaraiorcs B l'ajakTike onpefeieH-
HBIM 00pasoM, 1o crnupansM. O6 3TOM IOBOPHJIM H CABHIH JIM-
HHI Mex3Be3lIHbIX o6sakoB, I'. Mionu B 1953 r. mamwen, uro B
Jqonrorax Fanakruxu I* or 60°xo 140° niuHuy ABOHHLE H yJOB/IET-
BopsiioT opmyJie ranaktuueckoro Bpamenus 9. Oopra, HO Ha
pasHbix paccroaHuax — 400 u 3000 ac. Tor xke BeiBOA moA-
TBEpKAAJNCA ¥ HaOmoAeHUsIMH pamuoiHuuH 21 cm. Tak Gbuia
JOKa3aHa clHpajbHast CTPyKrypa I'ajakTHKH.

s xapakTepHCTHKH «HACeJIeHHOCTH» TaJlaKTHK ClefyeT
no6aBuTh, uto ewe B 1917 r. Puun u KepTc OTKpLIH HOBBHIE
3Be3fBl, KOTOpble cefiuac u3BecTHH B 12 cucremax. B 1932 r.
3. Xabbs OTKPHUI TaK:Ke IIapoBble CKOILJIEHHS B rafakTHKax.

Slapo Tanmaxtuku cocroutr u3 3Bes3f Il Tuma — KpacHbX
M KeNTHIX THUraHToB, Io Baane, u cdeprdyeckoll cOCTaBAAW-
me#, MO TepMHHOJOTHH MoecKOBCKOH MKo/ME. BeTBH cocTosiT
u3 3Be3l I THna (n/0tKO#A cocraBastome) — 6GeblX cBepX-
THTAHTOB H Ap.

Mui yxe ropopuiiy, uto B, 1. Crpyse B 1847 r. o6Hapyxui
ofIee noryiowmenye ceeta B 'anaktuke, a'. A. Tuxoss1910r.—
nsbuparensHoe moryomenue. Ilozguee, B 1930 r., stu siBye-
HHUS JeTanbHO ucenegoBan P. TpyMminep 1o paccessHHBIM CKOT-
aegvsaM. B 1949 r. A. A. Kamuusak, B. U. Kpacosckuil u
B. B. HukounoB o6uapyzxuau ¢ S0I1 B undpakpacHbx ayuax,
kKak 4 JI. Cre66unc 1 A. YutrdopA ¢oT03/1eKTPHUECKHM Me-
TofoM, Goublnoe o6nako B uentpe I'anaktuku. Kak nokasanu
uccaenosauus JI, diods u ap. Bo ®panuyu B 1952 r.,0H0 pas-
pelllaeTcsl Ha OTAENbHBIE 3Be3AHl.

B 1904 r. I'. T'apT™an, a 3a HUM M pyrHe aCTPOHOMBI HAWIIH

84



MeK3Be3AHbe AMHUY paAfid fa30B — Kalbuud, HATPUS, THTAHA,
Kanusi H JAp.

BecbMa HHTepecHb! MOIBITKH H3yYEHHS MeTarajlaKTHYecKo-
ro nioryiomenusi. OHO OueHb Manl, H ero onpejesnenne npu Hab-
JIIOACHHSAX OBIO 3aTPYAHEHO IOCTENEHHBIM IIOKpacHEHHEM ra-
JAaKTHK TI0 Mepe MX YHaJeHHOCTH M3-3a CABHra 3HEpreTHYe-
CKOH KDHBOH COIJIacCHO KpacHOMY cMellieHHI0. B Hacrosmee
BpeMs ee KpacHBIH CIABHT, Ha060POT, CIIYKHT CPABHHTENBHO JIer-
KHMM CDEACTBOM OTpejieJieHHs1 IIKAJIbl paccTOsHUE BO BeenenHo#.

PaGoramu [1. Cre66unca 1 A. Yurdopra B 1948 r. Gwiro
BbISIBJIEHO, UTO JaJieKHe 3JIMNTHYeCKHe TaJaKTHKU TIopasfio
KpacHee, yeM IIO COOTHOLIEHHIO KPAacHOro cMelleHHs (cpaBHe-
HUe OLIIO cHeaHo ¢ OnuKafled 3JJIHNTHYECKOH ralaKTHKOH
M32 — cnytuukom Anapomenst). OxHako nosguee A, Yur-
¢$opA yxe He Haumesn u3ObITKa LBera. [To-BuauMoMy, B 1948 r.
3HepreTHueckasl kpuasi M32 6b1a omu6ouHa MM Xe 3Ta ra-
JIaKTHKa SIBJSIETCS aHOMalbHOH. B mpoTHBHOM ciyuae H3Gbl-
TOK 1[BeTa rOBOPHJ OBl O Pa3/MYHLIX BO BPEMEHH CTAaRHUsIX 3BO-
JIOLHH JaJeKUX 3JMIHITHYECKHX FalaKTUK, OTKYAa CBET BhIIlIeJ
oKoJI0 1 MIpA. JeT Hasaf, H Oamkalmux, THlia M32, cer oT
KOTOpHIX BHILIEN B GoJlee Ho3[Hee BpeMs, BCEro OKOJO 1 MJIH.
JeT Hasaf.

OueHb BaXKHBIM Pe3yJIbTaTOM acTPOHOMHYECKHX HCCJE[OBa-
Hufl gBUJIOCH OTKpBITHE B 1944 r. u niozgHee X. BeGKokoM B
Maynt-Buiicone Ha 250-caHTHMETPOBOM TeJIeCKOIe MarHeTH3aMa
3Be3q. Jlosrue rofabl acTPOHOMBI CUHTAIH, YTO HANpSKEHHOCTh
MarHUTHBIX T0Jieff KOPpPEeJHPYEeTCH CO CKOPOCTBIO OCEBOTO Bpa-
wenus 38e3f. Eme B 1877 r. anrnuuanun B. AGHel Brickasan
MBIC/Ib O BO3MOXKHOCTH ONpefie/leHHs1 CKOPOCTH OCEBOro Bpalie-
HHS TI0 YIIHPEHHUIo Npoduied CNeKTPajbHLHIX JHHHHA B HHTEr-
PaJbHBIX 1O JUCKY crlekTpax 3Be3f 8. Ho ara ruy6okas naes
e Gb1a noHsTa B TO BpeMa. Tosaeko B 1929 r. O. JI. Crpyse
yRanoch NpuOIHXeHHO NoKasaTh ee. Ho Bckope ouxke u I, A.
[ajin, nocne toro kak B 1929—1930 rr. 6bia uMH u3MepeHa

48 Opun kpail 3Be3sipl, OCh BPallleHHs! KOTOPOi MepHeHAUKYAAPHA Jyuy
3pennsi, NpuGAMKaeTcss X HaGMIOZATeNIo, Apyrofi yjaisercs, a CepejuHa
LHCKA B HANIPABJIEHHH HA HabmofaTelst BooGie He qBukercs. CeKTpa/ibHble
JIMHEM OT AByX KpaeB JHCKa 3Be3ll no npunuuny Jomnepa — ®uzo casu-
raloTCsl Ha BEJHYHHY CKOPOCTH BpAIlleHMs], JeJeHHOH Ha CKOPOCTb CBETd M

. ]
YMHOXeHHOH Ha AMHHY BOMHHL (AM = z Ag),B pasnble cTOpOHHL. Jlunus Xe

OT LleHTpa AUCKa He cABHraercd. [1poMexyTOUHEIe TOUKH AHCKA AAIOT JIHHHH,
CABUHYTHE HA BEJIHUHHY MeHblie AL, IOCKOJNBKY RHCK 3Be3Abl Habmoja-
€Tcs MHTerpajbHO, T. €. BCE JIHHHH B CHEKTpe NPOCTO PACHIKPSIOTCH.
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CKOPOCTb OCEBOrO  BpallleHHs 3Be3A 1o MPODUNAM JHHUH
NOIVIOWIEHHsT B MX CIIeKTpax, HallIM AJIsl Hee Oojee TONHbIE
JI0Ka3aTeNbCTBa.

¢, Hlnesunrep B 1909 r. onpefennd:CKOPOCTh BpamieHus
nyTeM CABMIOB JINHHH JBOMHBLIX 3Be3Jl NP YaCTHOM 3aTMEHHH,
B yactHocTH & Becos.

C Tex MOp MHOTHE AcCTPOHOMBI ONpeieNsaH CKOPOCTb Oce-
BOro BpallleHus 3Be3f. B nocrennue ropnl nopobHbie ucc/ego-
Bauus mupoko npopoaut A. Crerrebak. MMenHo 3Ta CKOPOCTh
KOppeanpoBafiach, Kak Kasajioch, ¢ MarHeTHaMoM 3Be3f. Eciu
obuiee maruuTHoe nosie ComHua JOCTHTaeT BeJIMUUHE! 1 3, a cKo-
POCTh OCEBOro BpAIleHHs] Ha €ro 3KBaTOpe 2 Km/cek, TO Yy 3Be3f
OHHU TOBHIIIAIOTCS B COTHU M Ja)ke THICAUYM Pas.

Y psaa 3pe3q v ConHua B AajbHefeM Obiio 00HaPyXKEHO
U3MeHeHHWe MAarHHTHBIX ToJell ¥ caMofi MOMSPHOCTH. JTO YKa-
3LIBAJIO HA TO, YTO BpAIllleHHe X MArHETH3M CBJ3aHbI JIMHIb KOC-
BEHHO.

Hcnonbsysa 3Ty Ke METORHKY, CIEKTPOCKOIHUCTH OTKPBLIIH
{1 HCCJAE0BaIM MHOTO CHEKTPaIbHO-ABOMHBIX 3Be3l. Bhauane
H3yyeHHeM HX 3aHHManach IlorcaaMckast obcepBatopust, HO3.-
nHee — Buktopuanckas, Hepkcosckasi,  MaknoHanbackas,
Maynt-BunconoBckass 1 Ap. Pycckue yueHble Takxke MpOsiB-
JSiH K HUM uHTepec: B IlyskoBckofl m CumMensckoil ofcepBa-
topusix — A. A. Denononeckuit, I'. A. IUaity, B. A. Ann6un-
kuil, O. A. MenbHHKOB, B Durejbrapposckoid — . 1. Map-
ThiHOB U B. A. Kpar u ap. Beiio OTKPHITO MHOrO HOBBIX CIIEK-
TPaJbLHO-JBOIHLIX 3Be3l, a (JOTOMeTpHS JMHHUH B HX CIEKTpax
II03BOJIMJIA YCTAHOBUTH PasJjiuus KOMIOHeHT B Ojlecke. Kpome
TOrO, HCCJAEJOBAMUCH H 3aTMEHHO-NepeMeHHEle 3Be3fnl: B ['ap-
papse — C. TamomxkunsiM, 3. Konanom, B Kasanu u Ilyako-
Be — JI. 5I. MapteinoBeiv, B. A. Kpartom, H.M. Tonbzabepr,
A. H. Hanaeswim, B Tawkenre — M. M. HMmenko, B Kprimy
u Kazauu — C. B. Hekpacosoil, B Jlenuurpage — B. A. Jowm-
6pOBCKHM U T. A.

H3ayuenne BMecTe ¢ BH3YalbHO-ABOHHBIMH 3Be3[jaMH CIEK-
TPaJbHO-JBOMHEIX ¥ 3aTMEHHO-ABOHHBIX 3Be3J JAJ0 MaTepHajl
JJIsl YCTAHOBJIEHMS] 3aBHCHMOCTH MeXIY MAacCcOH H CBETHMO-
cteio, [IpubnmxeHsoe 3HaueHUe 3TOH 3aBUCHMOCTH L ~ TRIVB,
ycTaHoBJeHHOe A. DIXUHITOHOM, B JAajbHEHIIEM YTOUHSIH
I'.H. Peccennu, II.E .Myp, I'.I1.ITapenaro,A.I'.Macesuu u ap.

KpynHoe OTKpHITHE ¢ IOMOLIBIO PedlekTopa €O CHeKTpo-
rpadom cresnan B 1940—1942 rr. B Cumense I'. A. Hlaiin ans
3Be3] knaccoB R u N (C-3Be3ap). OH Hallesd B MX cIieKTpe HO-
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JIOCHI MOJIEKYJT, B KOTOpPBIE BXOAAT KaK JETKHH, TaK H TAXKEHIH
#30TONE! aToMOB, B yacTHocTH C12 g CI3, TIpu 3TOM OTHOCHTE/Nb-
noe ob6uane C2/C13 = 2220 usMeHsieTcs OT 3Be3bl K 3Be3je.
B 70 e BpeMs TeopeTHueckoe oOHJMe, NOATBepPKAEHHOE J1afo-
paropHbIMU onbitamu, C12/C13 = 90 : 1.

[Tosnuee, B 1947 r., I'. A. llaiin u B. ®. T'aze o6uapyxuan
y XOJORHBIX 3BE3J MOJOCH TAXeN0f MoseKysbr CN14,

3a rpauuned nonocui C;, CN B 3Beszax kmacca R u N
B 1948 r. n3yuanu ¢ peduekropamu u cnekrporpadamu I1. Mep-

Puc. 13. Temuas tymanHocTe KoHckas rosiosa B CO3Be3AHH
Opuona
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put, P. Csugopa, K. Bypwm, I'. Tepubepr, IlI. depentax
1 ocobenno muoro A. Makkuiep. Okasajochk, YTO Bce 3BE3Jb
knacca R pas6usatores Ha 2 rpynnsl: a) ¢ othowerneM C12/Cli=~
=~ 50 u Gosiee 1 G) ¢ oTtHomeHneMm C12/Cl3 =~ 3,

D10 OTKphITHE, KaK H OTKPBITHS ADPYTHX H30TONOB, HMEET
Gonpluoe 3HAYEHHE JLJISI NOCTPOEHHS] TEOPHH PA3BUTHS 3Be3f
pooGiie. K nemy mnpuMeikaer oTkphitHe [1. Meppusnnom Ha
MayHT-BHJICOHOBCKOM peduieKTOpe JHHHH TeXHeIUs B CIekK-
Tpax XOJIOAHBIX AOJTONEPHOAMYECKHX IEeDEeMeHHBIX 3Be3]| THIa
S (R Auapomenst, R Biiianenos 1 Ap.) Ha yuacTke okoso 4200 A.
Aror saement (Ne 43 B mepuopuueckobi cucreme 1. M. Men-
neneeBa) B 1939 r. Gbln mMosnydyeH HCKYCCTBEHHBIM CIIOCOGOM,
uTO U 06bsicHseT ero Ha3BauHe. HauGosee ycroliunBelil H3oron
TeXHElHs HMeeT KOPOTKHi (11O CPaBHEHM#p C BPEMEHeM KU3-
HH 3Be3J() NepHOX moJjypacnaga — okoao 9-10% jer.

Boime Mel roBopusn 06 otkpbitid B. Bokom u E. Pefu
B 1946 r. nouty mapoobpasHbIX TEMHBIX I00YJ Ha QOHE CHHM-
KOB CBETJIBIX TYMaHHOCTell. DTO CUJIBHO YIIIOTHEHHbIE 00J1acTH,
no ¢opMe HaNOMHHAOWKE KPYrd C MHONEDPEYHHKOM OKOJO
1000—100 000 a. e. Ilo cpaBHeHHIO ¢ TeMHBIMH TyMaH-
HocTsiMu, Hanpumep Konuckoil rosmosoii B Opuone (puc. 13),
rao6yasr  (puc., 14) ouenp Mmanel. IlomMuMO — IpaBHJBHBIX
TeMHBIX TIJI0GYJ, KOTOpble MHOIMe y4yeHble CUHTAIOT MPOTO-
3pe3fiaMi (T. €. JO3Be3RHBIMH 00pa3oBaHHSIMH H3 XOJOXHOH
nbiid u rasa), A. Cekepeil B Pajakaudopckoii oGcepBaTOpHH
o6HapyKUJ TeMHBble CLYCTKH HellPaBUJIBHOH (QOPMBI.

SHaAuHTENIbHBIM JOCTHXKEHHEM TeJNECKONHUECKHX HCCIe/0-
BaHuil sIBUIOCH OOHapyXKeHHe TYMaHHOCTEH, H3MEHSIONMX
dopmy u 6rneck (cm. Huxke ctp. 90). HaunGonbiee BHHMaHHe
TNpHBJEKJA yxke YNOMUHaBIIascA Bhiwe TymaHocts [, XuH-
Ia *® okoso 3Bespnt T Tenbua. Hpyras tymanHocts NGC 2262

49 [lepemennas xometapuasi TymaHsocte NGC 2261 orkpmra 10. @.
IlImugrom (1861). 3ateM ee u3yuaiu MHOTHe, B yacTHOCTH . Xa66a (ycra-
HOBHBILIN{ ¢ MpH3MeHHOH xaMepofi HaJHYHe CHJALHOTO HellpephiBHOTO CIEK-
tpa) B B. Cnafipep (ycTaHOBHBIIHH O HIEJEBHIM CIEKTPOrpadoM JHHHH
MOTVIOLIEHHST H M3JYyYeHHs B CIeKTpe).

[Mepemennast xomerapras Tymannocte NGC 1555, orkphitas Takxke
. XunzoM B 1852r., B TeueHue 38 JieT HelpephIBHO (C qmyxryaunﬂmu) yMeHb-
1aJja cBOIO ﬂpKOCTb o nosinoro Kcuesnopenusi. B 1890 r. ee ¢ TpysoM yBH- -
Jea B Goabwiofi 36-m0fMOBEIE AHKOBCKHE pedpaxrop D. Bapnapa, Ho'yxe |
B 1897 r.0H yBepeHHO paccMOTpesl TYMaHHOCTE B 40-110HMOBLIH fiepKCOBCKHE
pedppaktTop. B mocnesnee BpeMsa TyMaHHOCTs Habmojaerca B 407 oT’
nepemennoit ssesapt T Teabua.
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Puc, 14. TeMmubie r106y/bl NpaBuiIbHOR QOpPMbI B 06/1aCTH CBETJION
(sMuccuoHHoit) TymanHoctH Poserka NGC 2237




Puc. 15. Tlepemennas koMerapnas tymannocts NGC 2261 co ssespolt R
B CO3Be31UH E}lHHOpOFa (B roJioBe ((KOMeTbI))); MMOKa3aHhbl JBe (1)331:1 e€e pas-
BUTHA

HaijieHa HabjiofleHHsIMH ¢ MayHT-BHJICOHOBCKMM U HajioMap- .
CKMM HHCTpyMeHTamy okoso 3Be3sbl R Enunopora (puc. 15)
M OTHOCHTCS K TOMY e TUIy. 3meHeHHe OJecka KOMeTapHBIX
TYMaHHOCTell cO 3Be3fOff B TIo/ioBe (M3MeHeHHe SPKOCTHU IO
MJIOIA /1) TIPOMCXOAUT CO CKOPOCThIO, OJIM3KOH K CBETOBOH, M
00YCJIOBJIERO NTePEMERHOCTHIO 3BE3/IB, JaloHlell BeObilKH Gosee
spKue, ueM Benblmky Ha pucke Connpa. Jpyras Takast ocie-
maemast TyMaHHOCTb — TyMaHHocTh NGC 6729.

Eme cieayer yIOMsiHYTh O NOJSIPU3aNMH CBETA TYMAaHHO-
cret U 3Be3f. B 1954 r., manpumep, Habmopanack NoJispusa-
musi KpaGosuguoit Tymannoctu (B.A. lom6posckuii, $1.0opT,
T.Banspagen, B.Baage, I'.A.Illafin, C.5.TTukensuep, P. H. Mx-
caHOB H Jip.),ipeAckasanHas M.M.[opronom u B.JI.I'unaGyprom
U KOpPpPEeIHPYIoIancsa ¢ TOHKOH CTPYKTYpoii. B HeKOTOpHIX TOH-
KUX BojokHax (12''—3" pyru) nosnsipusauusi AOCTHTAET, IO
B.Baage, 100 nponenros. M.C. Hlknoeckuit u B. JI. TunaGypr
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BBICKA3aJu NpeANOJIOKEeHHe, YTO NMOXoOHAas HOASipH3AnUA MO-
JKeT BO3HUKHYTb B Pe3yJibTaTe TOPMO3HOTO H3JYYeHHS peus-
THBUCTCKUX (OBICTPEIX) 3/1EKTPOHOB, ABHAKYIIUXCHA B MeK3Be3 -
HBIX MATHUTHBIX IOJISIX.

TMonspuzanus cBeTa JaneKHX 3Be3f o0yc/0BIeHa MeX3Be3 -
HOM NBIEBOH cpefofl H JUIUL YACTHYHO 3BE3JHBIM BEILECTBOM.
Ona 6bina obounapyxena [I. Xonnom 1 B. XuatHepom B 1949 r.
B Mepkckoii obcepBaTopHH, a Ho3fHee H3yuasack B Mopckoit
Bammsrronckodt 1 Maknonanbickoii o6cepBatopusx. Hesapu-
CHMO OT 3THX paboT TNOJNSIPH3aUHs CBeTa 3Be3J CO CTelleHBIO
nonsipusanyy 5% B HECKONBbKO NPOLEHTOB OOHApyXKeHa M H3y-
yerna B. A. JloMGpoBcKEM, KOTOPBIH Ha0MI0kall ee ¢ TelecKOoloM-
pednekropoM (D==25cm), HMeOIMM BMeCTO clieKTporpada ko-
pOTKOGOKYCHYIO JIH30BYIO Kamepy. KonebGanue sneKTpHyecKo-
r0 BEKTOPA CBETOBOI BOJIHHI, HAYIIEH OT 3Be3Jl, KaK NMOKa3LIBAIOT
uab/MOIeHHsT, TPOHCXOAUT HpPEHMYINECTBEHHO NapaljiesbHO
ralakTHUECKOMY KBaTOpPY, HO eCTb H JApyrue NpelllouTHTe/b-
Hble HanpapJeHus. Pacuer mokasal, 4TO Mexk3Be3JHble IbUIHH-
KH, OOYCJIOBIMBAIOMHe NOKpacHeHWe 3Be3]l U IIOJASpH3aUHIo,
JOJIZKHBI OBbITh BEITSSHYTHl B ONpelie/leHHOM HallpaBJeHUH N0
orHomenuo K skparopy lanaktuku (I. K. Bam ge Xosmct
U Jp.) °'. DT0, BO3MOXKHO, 00YCJIOBAEHO c1a0bIMH MarHUTHHIMU
nonsimu (X. Anbpsen, 1943 r.) nmopsimka 107¢ — 107% 5 52,

CylIecTBEHHO, 4TO MNOJSIpH3anysl, KOTOPYIO paHee HPHIH-
chiBanu atMmocgepam 3Besx (B. A. J1omMOpoBCKHil U Ap.), HMeeT
B OCHOBHOM MEX3BE3JHOE IPOHCXOXKJEHHe, UTO NOKa3bIBAETCS
Koppensiuyefl P crenend nNoasipusanuu (B HIpOIEHTaXx) ¢ I0OJ-
HEIM MEXK3BEe3IHLIM WJIHM H30MpaATeNbHHIM MOrjoleHueM %3

A
EB——V%—??,

50 Cremens MONSPH3ALUHE YACTHYHO [OJsIPH3OBAHHOTO CBETA pPaBHA OT-
HOUIEHHIO MOU{HOCTH TTOTOKA H3JyYeHHs! TI0JsIpH30BAHHON JIOJIH CBETa X 1oJ-
HOM MOIIHOCTH OTOKA YaCTHYHO MOJISPH3OBAHHOTO CBeTa (BhIpaXKaercs
B IMPOLEHTAX).

51 Cornacuo P. Koitpeny u E.Wlarumany, Mex3Be3anble NEUIHHKH MOTYT
OLITh TOHKHMH KDHCTaJJMKaMH rpadura, yacTb KOTOPBIX OPHEHTHPOBaHA
MarHHTHEIM TOJIEM.

52 Tlo JI. HefiBucy u J. T'puncrefiny (1951) NBUIHHKM — Mex3Be3qubIe
YACTHYKH — MOTYT GHITh JIbJHUHKAMH, 3aMep3UIHMH rasaMu jgaxe Ge3 c¢ep-
POMATHHTHHIX BKJIOYEHHH, HO OPHEHTHPOBAHHBIMH 33 CUET sIBJIEHHs Mapa-
MarHUTHOH peJaKcalHH-—B3aHMOAEHCTBHS TOJS CO CTIHHOM (BpamaTeJIbeIM
MOMEHTOM) YaCTHIL.

53 Wngeke B ornocutes K doTorpaduueckuM, V — K GOTOBH3YaTbHbIM,
U — K BH3Y4aNbHEIM Jy4yaM.

o1



a HMEHHO:
P=(2-+4) - Ag=(10+20)Eg_v.

Ynorpebasis ocoOblil pedieKTOp H3 IUIOCKHX 3epKal ¢ me-
nocratoM i cnektporpagom, O. JI. Crpyse u K. T. SnbBu 06-
Hapyx)uau BOausn 3Be3l kKaaccos O, B rpomannble obnacTu
C 3MHCCHOHHBIM GJIECTAIIMM CIEKTPOM BOJAOpOJAa M «3armpe-
weHdbIx» Jgunui [OII], [NII], [SII], [OIII] u 1. &., KOTOpHIE
B 500 u Gonee pa3 ciaGee 3MHCCHH B CIIEKTpe TYMaHHOCTH
Opuosa.

O6nacti wonusuposansoro Bogopopa HII okasanocy Bo3-
MOXHBIM coTorpadupoBaTh TOJNBKO C Y3KONOJOCHHIM (HJBT-
pom B auHuu Bofopona H,. MccnenosanmneM stux obaacreii 3a-
nuManics B. Crpemrper (1939 r.). 3a HUMH clIeAyIOT OGIacTH
HelTp ajpHOrO Bojopoma HI.

Ha o6biunbix ¢otorpadusx, cielaHHEX BllepKcOBckol u
Maknonansackoit o6cepBaropuax B 1937 r. U nosaxee, B 9THX
mecTax Heb6a TyMaHHOCTell HeT BooOlle.

TTomoGHrle o6aacTH paclionaraloTcsi B BETBSX CHHpaneii
H HaGJIONAIOTCH BO BCEX CNUPAJbHBIX rajlakTHKaX, B TOM YHC-
Jie ¥ B Halued.

5. OTKPbITUA C 3EPKAJIbHO-JIMH3OBBIMKU
TENIECKOMAMH B XX &.

B 1930 r. sctouckuit ontug B. HImuar B 'ambyprekoit o6-
cepBaToOpUH H300pes 3epKajlbHO-IHH30BYIO CHCTEMY, COCTOSI-
mylo 43 cepuueckoro 3epkana M IJacTHHH, IOCTaBJIEHHOH
B IEHTD ero KPHBH3HHL.

HanGonpmmi Teseckon TaKOro THIA, HMEIOIMH AvaMmerp
sepkana D = 1,22 u, auamerp maactuaku D = 1,83 u, ¢o-
KycHoe paccrosinde 3,05 m, mosme 6X6°, paGoraer ¢ 1956 r.
oueHb a¢pekTHBHO B Ilanmomapckoii obcepBatopuu 4. Henas-
HO Ha HeM B Teuenue 3,5 ner ¢ doronaactuakamu 36X 36 cu,
CNelHaNbHO H30rHYTHIMH, MpoBoAuJack Goseliast pabota 1o
cocraBienuio ¢ororpaduueckoro Atiaca Bcero HaGmIONaEMOro
ceBepHOro Heba a0 —30° c AByMs cBeTOQHIBTPAMH — Kpac-

54 Ceiiuac ToyrenGyprekuit pedaekrop (IIP) umeer TakKe H WMHA-
TOBCKYIO KoMGHHALHIO ¢ Dy1=1,37 M B D2=2,03 x (1)151 IJIaCTHHEL H 3€pKaJla
COOTBETCTBEHHO).
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guiM ¥ cHHEM. TIpu BolIepkke 10 Mum ¢ ero moMompbio0 MOXKHO
nosiyuaTh B CHHE-(HOJIETOBHIX JyuaX CHHMKH 3Be3] 20™1 3B.
pen. s cbeMKH Bcero Hefa NOHamoOGUIOCH OKOJO 2 Thic. ¢o-
torpaduii, Ha KOTODHIX BHIABHJIUCh COTHH MHJIJIHOHOB 3Be3[
¥ JeCSITKH MHJUTHOHOB TYMaHHOCTell — TratakTHK, BXOIAIINX
B coctaB MerarajlakTUKy, ¥ JIPYyrux OOBLEKTOB.

[Tponon:xennem 3Tofi paGoTH Ha ore 3aHUMaeTcs Psif acTpo-
HOMHYECKHX CTaHLMH:

a) Boyzenckas crannusi 'apsapjickoit ofcepBaTtopuu, Hc-
nons3yiomast ADH-teneckon  (Apmar — Iauncusr — [ap-
Bapl) KaccerpeHO-IIMUATOBCKOH cHcTeMbl ¢ D, = 80 ¢,
Ds =90 cm, DyJF = 1 : 2,6, none 4°,5 (D; u Dy nna nna-
CTHUHBI U 3epKaJfa);

6) obcepBaTopusi TOHAaHUMTASL B MeKkcHke, rjie HabMOAEHH
BeIyTCs .B IUIMHATOBCKHE Testeckon ¢ Dy = 66 cm, D2 = 76 cm,
DyF =1:3,5.

ITapannensHo ¢ GonpmuMm IlanoMapckum Teneckonom pa-
GoTtaeT cefiuac Apyroi WIMHATOBCKHH TeecKon ¢ Dy = 45,7 cm,
Dy=66cm, F= 0,9 m, D;JF=1:2, none 9°,5.

@, lIBHKKH OTKDbLJI B TEJIECKOINbE 3TOH CHCTEME! MHOTO CBEPX-
HOBBIX 3Be€3Jl, KOTOpble OJHOBPEMEHHO H3yYaJIMCh, HO TOJHKO
¢ apyrumu Teneckonamu B. Baane, M. IOmaconom u P. Muu-
KOBCKHM. Kak nokasanu sti HaOmofeHHs, KpuBbie Ojecka
3Be3J — IBYX THIIOB U CIEKTPHl HX COBEPIUEHHO OcOOeHHLIE,
CBHJETeNbCTBYIOIHIE O MOIIHOM B3phiBe. B Makcumyme Giecka
OHH H3JIyYaloT cBeTa 6oJblie, ueM BCSA rajJaKTHKA B LEJIOM, HX
CBETHMOCTb SKBHBaJieHTHa cBetuMoctd 108—10° 3Besg ¢
sipkoctblo ConHua. Ciielibl THraHTCKHX BCIEBIIEK CBEPXHOBBIX
coxpaHHJHCh M B Halned ['anaktuke or 369, 1051 (1054?), 1572
u 1604 rr.

[To naHHRIM ACTPOHOMHMYECKOH CTAaTHCTHKH, TNOAOOHbLIE fAB-
JIEHHS] NIPOHCXOASIT B KOHKDETHOH rajlakTHKe He uamie, yeMm I
pas B 500 setr. OnHako dakTHuecky B Haulel ['ajlakTHKe H Apy-
THX TOJBLKO 32 TMOC/JAENHHE CTOJEeTHS BCHBIXHYJIO Y¥Ke He-
CKOJIPKO CBEPXHOBBIX H MHOI'O HOBHIX 3Be3l.

Ho nanGomee BaXXHBHIM OTKPHITHEM CO IUMHATOBCKHM TeJe-
CKOIIOM siBHJIOCh oOHapy:xeHue ®. Ilpnkku B 1952 r. nepeMol-
4eK MexJy yJaleHHBIMH ranaktHkamu. Ha dortorpaduu, mo-
JYYEHHOH ¢ TeJecKolloM D = 5 m, HepeMblUKH MeXAY IBYMS
TYMaHHOCTSIMH, HanipumMep TIa Sop—IC 3481 (Bropas, cocenuss
GeseMaHHas) ¥ THna Sap—IC 3483, He BUAHB, TOrJa KaK OHH
XOpOIIO BHISIBJAIOTCS HA GoTorpaduy MIMUATOBCKOrO TeJecKona
¢ D=1,22 », B 4 pasa MeHblle B nomepeunuke (puc. 16).
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[To-BuAMMOMY, OHH COCTOSIT 3 3Be3]l U JIMIIb OTUACTH ra3a, NblIH.
Ux ynanoch chororpadupoBate Graropapst yBeJlHUEHHIO CBe-

Dive _ _1_>2 _ ot
TOCHJIBL TIOCJIEAHErO TeJecKola ( = ) -—(2’5 =525

Puc. 16. PortocHumMku
BHETaJIaKTHYECKHX Ty~
mannoctedt 1C 3481 (tu-
na Sop—H3BeCTHAS ,BTO-
pass  OesbIMsAHHAA) WU
IC 3483 (ruma Sap):
@ — noJy4eH ¢ maJfc-
MapCKHM  pe(IeKTOpOM
(D=5mA=1/3,7);
6 —1oJryded ¢ naJjsoMap-
CKHM  3eDKaJbHO-JHH-
30BBIM  LIMHATOBCKHM
TesteckonoM (D=1,22 u;
F/2,5), 3pecv Bumua
nepeMbIYKa MEXAY TY-
MaHHOCTSIMH,  COCTOSI-
mast, MO-BHAAMOMY, U3
3Be3], rasa H IBWIH, OT-
CyTCTBYIOIIAsl HA mep-
BOM CHHMKE, CHeJIaHHOM
C MeHee CBETGCHJBHBLIM
TeJI2CKOTIOM

10 CPaBHEHHIO ¢ TePBHIM (D4) ¢ KOPPEKLHOHHOH JINH30H (% )2:
=(1/3,7)= 1—316—5 ~ I%Gom;me yeM B2 pasa,uro u obecleyisio
3 eKTHBHOCTL (hoTOrpatdvpoBaHus NPOTSIKEHHBIX OOBEKTOB.

CosceMm HeznasHo B. A. BopoHuoB-BeslbsIMHHOB, HCNIONB3YS
[Tanomapckufi atnac, OOHApyXWJ MHOXECTBO CBSI3€H MeXAY
raJakTHKaMH B BHJe TepeMbiuek U clejan ¢ Hero gororpapu-
yecKHM#l aTJiac 3THX ydYacTKOB B OOJBIIOM Maclurade.

B 1941 r. coserckmii ontuk [. JI. MakcyToB paspaboran
U TIOCTPOMJI MEHHCKOBBIE CHCTEMEI CO chepHUeCKUM 3ePKaIoM H
BOTHYTHIM MEHHCKOM MOUTH TIOCTOSTHHOH TOJIIIMHLI U HY IEBO¥ CH-
Jisl BOsIU3K (okyca. Dta KOHCTpYKIMA ¢ 1950 r. npumensierca
Ha Anma-Artunckoit ofcepsatopuu (D, = 50 cm, Dy = 66 cm,
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D/F=1:2,4) u ¢ 1955 r.— na Abacrymancko#t (D, = 70 cm,
D, =975 ¢cm, Dy/F = 1:3), rae Teneckoll HMeeT emle
10-MeTpOBBLH (OKYC ¢ KOPPEKIHOHHOH JIHH3O0M, pacueT KOTOPOro
BHIOJIHEH Toj pykoBojcrBoM I. I'. Curocapesa.

C nmepBbIM M3 YIOMSHYTHIX MEHHCKOBEIX TeJecKONOB OblIH
noayueHsl Osectauie ¢ororpapuu, mo xoropoM B. . decen-
koB U JI. A. PoxkoBckuii coctaBuiu atjac Tymansocred. Ha
puc. 17 noxasana auddysHas TyMaHHOCTh B JleOesle, OTKphiTasd
B. I'. ®ecenxoBriM. B oTaenbEbIX ee BOJIOKHAX BHIHBL CTYLIe-
HHUS, CBUJIETEJLCTBYIOUIHe, 110 €r0 3aKJAIOYeHUIo, O Ipolecce
0o0pasoBaHus 3Be3J.

C nomoipio BTOPOrO MEHHCKOBOIO TeJecKOla, HMEOIero
o6sekTHBHYIO0 npusMy, M. B. Ilonuase u psg Apyrux acTpoHo-
MOB OGHApY2KUJIM MHOTO 3Be3]| B OCHOBHOM DaHHEro, HO TaKxe
U HO3JHEro THNA, ¢ JHHUSMU H3JyuyeHHs B cleKTpe. PaHblue
Takas xe pabora 6bi1a ycneliro Hauata I'. Aapo B Tonaunur-
Jie Ha HIMHJTOBCKOM TeJlecKone.

I'. A. laitn u B. ®@. 'aze ¢ ycnexom npumensnu B Cumense
OpHT'HHA/bHBIE 3ePKalbHO-THH30Bble KaMephl ¢ D, = 45 cm,
DyF=1:4wuD,=64cm, Dy/F = 1:4. HUcnosns3ys y3kono-
JIOCHBle HHTepdepeHOHHbIe QUILTPE B KOMOMHALHUH C 3aJaH-
HBIMH (OTOBMYJBCHSIMY, OHM IIONYUHJIH BEICOKOKAayeCcTBEHHBIE
CHUMKH{ TYMaHHOCTeH, HalpHMeD TOHKOBOJIOCTHOH TYMAaHHOCTH
B co3pesaun Bosuuuero (puc. 18), o6macreit HII [anmaktuxw,
CNUpaJbHBIX ranakTuK. PesyabraTsl HX HCC/elOBaHHH UCINIONb-
30BaHBl AJst coctaBieHust Atnaca u Karasora TymaHHOCTeH,
KoTophle oGo3HayaioTcst B HeM cuMBojioM S (Cumens). Mx we-
TOA OBIT 3aTeM LIMPOKO HCIONBL30BAH APYTHMH OOcepBaTopHs-
MH ¥ IOXKHBIMH CTaHIIHSIMH.

Hns 0630pa Becero HeGa MO METOHNY Y3KOHOJOCHBIX (HJIB-
TpoB J1. I'puHcTelin u JI. XeHbM paccukTany LIHPOKOYTOJbHYIO
(1o =~ 140°) sepkanbHO-NUH30BYiI0 Kamepy. B Hell nsoGpaike-
HHe ofjacTd Heba, NMONYUeHHOE B BOTHYTOM 3epKane (IJjs1 Me-
TeOpOJNIOTHYECKHX IleJieH paHee YIHOTPeOJsIoch BHITYKJIOE 3ep-
KaJlo, MeHee BBITOZHOe), ¢oTorpadupyercs: CBETOCHABHBIM JIMH-
30BBIM OOBEKTHBOM, YCTAHOBJIEHHBIM Ha PacCTOSIHHH 1 M oT
3epraja.

Xopomnio 3apexoMeHIOBanu celsl 3€pPKaTbHO-JMH30BBIE Ka-
Mepel «Cynieprumurs @, Yunmna u np. OnH coctosAT U3 cdepu-
UeCKOro 3epKaJsa, ABYX KOHIEHTPUUYECKHX MEHHCKOB, obpaileH-
HBIX BOFHYTOCTSIMH APYT K ADYTY, U aXPOMaTH3UDYIOLeH, Kop-
PEKIHOHHONA NJIacTUHBL MeXAY HUMH. Ha cuibHO MCKpHBJEH-
HOH noBepXHOCTH (OCOGEIl BHA CTEKJISHHBIX JHCKOB MO
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Puc. 17. TuddyaHo-BoNOKHHCTAsH Fa30Basi TyMaHHOCTb B co3peafiuu Jleens,
NOJIY4EeHHAST C MERHCKOBBIM 3€DKaJbHO-THH30BEM Teneckonom JI. Jl. Mak-
cytoBa B AsMa-ATHHCKOR acTpoduanyeckoil oGcepBaTopHE. 3aMeTHH OT-

JleJipHbie CryuieHHs, NpelcTaBasgiomue COGOﬁ, 110-BHAHMOMY, MOJIOALIE 34a-
poxaarouiHecss 3Be3Abl



Puc. 18. ToHKOBONOKHHCTas Ta30Bas TYMAHHOCTb B CO3BeE3-
ANHU BOSHPI‘!BFO, TnoJiydyeHHasi ¢ 3€pKaJbHO-JINH30BHIM TeJie-
ckonoM KpbiMcKOE acTpoduanueckolf of6cepBaTopHu  GJiH3
CuMen3sa

5MYJIbCHH) C OTHOCHTebHbIM OTBepcTHeM Dy/F = 1:0,67 momy-
yaercs ydyacTok He6a B 52—56° H Gojiee B NONEpeYHHKeE.

Takue cuCTeMBI yCTaHOBJeHbl B MaHUecTepCKOM yHHBEPCH-
Tete Ha cranuuu Ixxoapen Bauk (D, = 43 cm, D1/F = 1:0,63,
nose 56°), Ha MeTeOpHBIX cTaHUUAX ['apBapackoil oGcepparto-
pun (D, = 3l cm, Dy/F =1:0,65, mnone 55°) u ap. Ouu
HauboJee IPUTOHbl B METEOPHOH canyk0e. X BUoM3MeHeHYeM
apisiercsa cuctema K. Bunne 1947 r.

Onuno w3 Haubosee COBPEMEHHBIX ONTUYECKHX 3epKalbHO-
JIHH30BBIX YycTpoiicTB — cucrteMa Bekepa — Ilmunra, umeio-
miasics1, B yacTHOCTH, B I'apBapjickoit oGcepBaropun. OHa dak-
THUECKH HallOMHHAeT YCOBeplleHCTBOBaHHYIO cucremy HImuz-
Ta — Kaccerpena, HallpuMep yIoMHHaBuMitcs Teneckon ADH
Ha Bofizenckoit crannuu [apeappa (mnactuaa Mmuara D, =
= 80 cm, rnaBHoe 3epkano Dy = 90 cu, F = 2,08 m, D\/F =
= 1:2,6, none maockoe 4°,5, BTOpHYHOE BRIIYKJIOE 3epKajlo
D3 = 40 cm). Ipu Buigepxkke 1,5 4aca npubop faer Ha ¢oromia-
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Puc. 19. Crienuasibublii 3epKaNbHO-AMH3OBHH TEJIECKOI
Berepa — Hanna (CIIA) ¢ Tpems ocsMi BpalleHHS

cTuHKe u3oBpaxkeHue o0BeKToB B 19,3 3B. Bes. (HauMEHbIIMA
supuMeiii auamerp 0,02 mm). Ilepen nnacrunoi Himuara ycra-
HOBJieHa OOBEKTHBHAS NpU3Ma ¢ yraoMm 2°,5.

Hmetorcss ¥ chelfHajbHEle 3€PKaJbHO-JIHH30BEIE CHCTEMBI.
Onna u3 Hux — cucreMa A. 3ounedesnia — COCTOUT U3 Me-
HHCKOBOr'O -3epKasia Tunna MamxeHa co chepuyecKMMH TOBEpX-
HOCTSIMH DA3HOH KPHBU3HBI M IocepeOpeHHOH BBITYKJIOH 3al-
Hell CTOPOHOH M aXpOMATHYeCKMX JMH3, IMOJOXKUTEIbHOH H
oTpuuarenbHO#, mepen ¢doxycoM. B Opmecckoli obcepBaTopuu
ycranoBsiena cucrema (D = 42,5 ¢, D/F=1:10) IL. I1. Apry-
HOBa M3 ceprueckoro 3epkajla M axpOMaTHUECKOH KOppek-
IIHOHHOH JMH3E!I Iepel GOKYCOM C OTpaXkeHHeM Nyuka oSpa-
THO, B OTBEPCTHE TJIaBHOrO 3epKaJja (TUHA YCJOXKHEHHOIO
Kaccerpena). B. H. Yypunosckum Oblia paccudrana, a
H. I". TlonoMapeBnim rnoctpoena cucrema (D =50 cm) us
c(hepHUECKOTo 3epKaja M JMH30BOIO KOPPEKTOpa rnepel nps-
MM (raiaBabIM) pokycoM. B cucremy I'. I'. Cmocapea Bxoasr
cepryecKoe 3epKasno, KacCerpeHOBCKOe 3epKalo M axpoMa-
THYeCKas JIMHSA, Jalollfie NapajjIeNbHB NY4Y0K B OTBEpCTHE
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r;iaBHOrO 3epkana, Qokycupyemas cucTeMa JHH3 ¢ TPH3MOH
IPSIMOrO 3peHust U T. A.°°
' B nocsepune TONLI CHEIHaNbHBIE CHCTEMbl, K TIPUMEpY CH-
crembl bekepa — Hanna (puc. 19) %%, nocrpoensl Anst Habio-
JEHHS 32 MCKYCCTBEHHLIMH CIYTHHKaMH 3eMH H DaKeTaMH.
MnI He WMeeM BO3MOXKHOCTH PaccKasarb O BCEX OTKPLITHSX,
KOTOpHIe GBITH CHENaHbl ¢ NOMOIIBI0 3€PKANbLHO-JIMH30BBIX CH-
cTeM. BmecTe ¢ ApyrUMH ZOCTHKEHUSIMH acTPOHOMHU OHH MOC-
JIYXKHJIM OCHOBAHHUEM JUIs BAXXHEIX TEOPETHHECKHX OOOOCUIEeHMI.
Tak, nanpumep, B. A. AMGapiyMsH Ha OCHOBe 3THX HabJIofe-
Huil paspabortan TeopHio 3Be3iHbix accommauuil. I'. A. Hlai,
E. JI. Pyckon ocBeTHJIH BOIIPOCH, CBsI3aHHLIE C ODUEHTHPOBKOH
JUVIHHHBIX (CBETVIBIX M TEMHEBIX) BOJIOKOH TyMaHHocTe# B Ianax-
THKE BJOJMb MATHHTHHIX Hosell Gojpioro maciraba. YIMenso
B 3TOM HamnpaBJeHHW MOXKeT ABHrartbCsd, T. €. YAJHHATHCH,
HOHHM3HPOBaHHasi cpefla — Mex3Be3qHas Iwasma. CorjacHo
JAHHBIM O IIOCKOCTSIX TOJISIPU3ALUM CBETA 3BE3J] B MEXK3BE3J-
HOM IIPOCTPAHCTBE 3TH HANpaBJIeHHSl INOUTH IapaJijieJbHbI
mwiockoctyt anaktuxy B Ilepcee, Tenbiie B APYTHX CO3BE3AUAX.
Hurepecen cnenyiomumit dakr, Ha puc. 20 n3obpazkeHw!
¢dororpadun cnupanpHoil ramaktukd NGC 23, mosnyuenHble
¢ TesteckonioM D = 5 um enfe B 1955 1., HO BHUMaTebHO H3yUeH-
HBle Tobk0 B 1958 r. Ha seBoM cHHEMKe BhIAEpIKKA ObIa MIONY-
yeHa ¢ NaJOMAapCKUM TejeckonoM-pedektopom 23 asrycta
1955 r. Ha obbyHbBIX (oromnacTuHKax Kogaxk 103a-O (orno-
CUTCST K ToNyObiM JiyuaM), a Ha npasoM — uepe3 60 nHef,
23 okTabpsi 1955 r., Ha maHXpoMaTHUeCKUX (OTOINIACTHHKAX
103a-D ¢ duasrpom Hlorra GG-11 (npomyckaer KpacHbe
Jayun). Ha npasoit ¢ororpaduu B 10"" cepepree u B 107 BoO-
croyee neHtpa NGC 23 (ceBep — BBepXy, BOCTOK — CJIEBa)
BUJHA 3Be3jja (3Be3la BHHU3Y — 3TO I[POEKUMS rajakTuue-
CKoff), a Ha JeBoMH, nonyuennol uepes 60 xued, ee wer (A. Can-
naenx, 1959 r.). Ilo ouenke BuauMas BU3yasJbHas BeIHYHHA
3Besfnl 1670, a dororpaduueckass HHTErpanbHasi TYMaHHOCTH
12m5 (ucnpaBneHHass Ha rajakTHyeckoe Inorjomenue 0725
cosec b, rie b — ramakTHueckas WHPOTa), T. €. HA 375 spue.
Casur sunni B cnekrpe NGC 23, ucnpaBlieHHBIHE 32 JBUXKEHHE
Comuna 300 xm/cex, naa 4790 xm/cex.

55 3epkaNbHO-JIHH30BHH OOBEKTHB 3TOH CHCTEMbI GBI ONLITHHIM H
He NpefHA3HAYaNCs CHELHANBbHO JAJIsT CHeKTPaJbHbX pafor. B jansueiimem
I'. T. CitocapeB u Jpyrue yueHble TPOBENH CleNHAJIbHbE HCCACIOBAHHS 110
CO3JAHHUIO 3BE3JHBIX GeclleJeBblX CreKTporpadoB.

58 dra cucrema onucana K. I'. Xefinuuem. Cm.: Sky and Telescope,
1956, vol. 16, p. 108.
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Puc. 20. dororpadus CeepxHOBoil 3Be3fH B

Ecan npussats nocrosHEyi Xabbaa H = 75 km/cex/Mnc,
to paccrosine ranaktikd NGC 23 Gyaer pasno 64 Mnc =
= 64108 nc. CrefoBateabHO, a6COMIOTHASA CBETHMOCTh TYMaH-
HocTH Mg = mp + 5—5 lgr=—21M 5, u nosromy abcoimor-
Hasi cBeTHMOCTh 3Besghl My =— 21M,5 + 3,5= —18M0. 3ua-
YHT, 3Be3fa B MOMeHT dororpapupoBanus Obi1a cnabee ranak-
tikn NGC 23, xoropasi CONEPXKHT, BEPOSTHO, MHJJIHAPILI
3Be3[, TOAbKO B 10%40AM = 01,4 = 25 pa3. 310 oTKpLITHE
XOpOILO WITIOCTPHPYET CHJIy COBPEMEHHBIX ONTHYECKHX Tele-
CKOIIOB.

KynbMUHAUMOHEBIM HYHKTOM OTKDHITHH C ONTHYECKUMH He-
6oMbILIMMH KamepaMn Geuio dotorpadupoBanHe o6paTHOM CTO-
poHbl JIYHE COBeTCKOH MEXIJIAHETHOH aBTOMATHYECKOH CTaH-
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cnupanbroil TymanHocr NGC 23

uuei, sanymenHoll 4 okrabpsa 1959 r. Cremka npoussogusiach
7 oktsaGpst 1959 r. ¢ mOMOLILIO CHENHANBLHBIX (OTOANIIAPATOB,
KOTOpHE BMeCTe CO CTaHlMeH, 4Yepe3 NaTYHKH JYHHOH H
COJIHEYHOl OpHeHTauuu, ObLIH HanpasjeHsl Ha Jlyny. Poro-
rpacdvu GbIH epefiaHbl Ha 3eMIIIo 110 KOMaH/e ¢ IIOMOLIBIO Te-
JIEBU3MOHHOH anmnapaTtypbl. DTO GBUIH HCTOPHYECKHE CHHMKH
Jlynni (puc. 21).

MMocneanye ycnexu B 3TOH OOJMACTH LIMPOKO M3BECTHH .H3
raser ¥ xypHanoB. Kak Obl1o yKasano Beimue, dororpadupo-
BaHHe JIyHBl NPOU3BOAMJOCH C OYEHb OJNHM3KHX DPacCTOSHHMIA:
1) ¢ maparome# Ha JIyny wactu pakers! (CIIA) 1 2) co cranuuu,
pasMertennoil Ha camoil nopepxzoctd JIyHn (CCCP u nosgunee
CIIIA). HecmoTpsi Ha CKPOMHBIE pa3Mephl 00beKTHBOB (oToanma-
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Puc. 21. TlepBass B HctopHY coBeTcKas ¢ororpadus o6paTHOH (HeBUAMMON
¢ 3emau) cropoHsl JIyHel, nonydennass 7 okTa6ps 1959 r. ¢ Gopra aBroMma-
THUECKOH MEXIVIaHETHOH CTAHLHH

paToB NMOMYUYEHHl HCKJIOUHTENbHO UETKHE CHHMKH, C MHOTOUHC-
JIEHHBIMH MeJKHMH JeTansiMH. B camoe mocsefqHee BpeMs 3TH
paGoTel 3HauuTenbHo mpoaBunyauck Kak B CCCP, Tak u B
CUWA.

6. AOCTUMEHUS ACTPOHOMMMU C MOMOILLbIO PAAHOTEIIECKOI‘IOB

B 1931—1932 rr. amepuxanen K. I'. SIuckuii 3apeructpu-
poBaJl CHIHaJbl 110 Pajlo, MPOHCXOXKACHHE KOTOPLIX OBLIO BHe-
aTMoc(epHOoe, KOCMHYECKOe, OT OTAGNbHBIX YYacTKOB Heba.
B nensx mayuenus storo sisiaenus B 1936 r. I'. PeGepom Geia
nocrpoer B CIIIA cnenuasneHbl paguoteseckonr,. OH HMen Ia-
pabojiuyecKuil OTpakaTesb AuameTpoM okono 950 cm, obay-
102



yaTteb B ero ¢oxkyce H OVl HacTpoeH HA BOMHY 185 cu. C mo-
MOLLBIO 9TOr0 TeJlecKoIta ObUTH NOJYYeHb! pafion30doThl ApKO-
ctd Mneydoro [1yTH, B o0ieM coBIaBLIME C ONTHYECKUMH H30-
¢oramu. Pajporesieckonus — Mosiofast o6acTh acTpopu3UKH.
OpHAKO el TpHHAJJIexaT yxKe OUeHb Ba’KHblE OTKPBITHS.

1. O6uapyxeHo paauousnyuenue Connua, JIyHBI H HEKO-
topblx myiaHer. Papuousnyuenne CoslHL2 OKa3ajoch OdYeHb
CMOXKHBIM U JEeMUTCA HA CIOKOHHOe U HECNIOKOHHOe H T. A.

2. BHisiBNieHBl CBSI3H MeX[JY HEKOTOPHIMH JHCKDETHEIMH
palMOUCTOUHHKAMH M ONTHUYECKMMH O0Da3sOBaHHSIMH:

a) HauGojiee UHTEHCUBHBIE HcTOYHHK Kaccnomesi-A cBsizaH
co ca1abofi TYMaHHOCTBIO (OCTATOK CBepXHOBOH) cnupanu [lepcest
B TanarkTuke, TypOy/aeHTHLE CKOPOCTH B KOTOPOH H3MepsIOT-
csl ThicsluaMH KusomeTpoB B ceKyHAy (P. MunbKOBCKUH, Te-
neckonl D = 5 m);

6) uctounux Jlebemp-A cBsI3aH ¢ ABOHHOI ciabofl ramakTH-
KOif, BO3MOXKHO, B pe3yJbTaTe CTONKHOBeHH: AByX (B. Baage,
Tejeckon D =5 m), HO BepOsiTHee B pe3yJabTaTe JeJeHHSA
nyTeM BapbiBa (B. A. AMGapuyMsH) 01HOH ranakTHKY;

B) HcTOuHHK A B co3Be3uu Ileub cBs3aH ¢ nNeKyabspHON raja-
krukoit NGC 1316 (M. C. Ilknosckut, [1. H. Xononos, 1952r.);

r) Gonee cnabble JMCKPeTHblE PajuoucTOUHHKH B Kopme
u [Tapyce Takxe CBSI3aHBI C TYMAHHOCTSIMH B COCTOSIHHH Typ-
GyJeHIMH U T. 1. XapakTepHBl CeKTPLI STHX U APYTHX Pajuo-
HCTOYHHKOB B ONTHUECKOM JHanasoHe. B OCHOBHOM HX IOJy-
yaju ¢ HeOyJasipHBIM clleKTporpagoM Ha Teneckornax D =5 u
u D = 2,5 n (B. Baage u P. MunkoBckuii).

3. YcTaHOBIEHO CXOACTBO CABHTOB ONTHYECKHUX H PajHO-
JIHHH B CTIEKTPaX BHEMIHUX FallaKTHK — KPACHOTO CMeIlleHHs .
CaBury TpoNOpUHOHANbHBIL, KaK OBUIO YKa3aHO, IJIMHE BOJIHBI
B ONTHYecKOM auanasone 57, OHHM JUHeHHO H3MEHSIOTCH ¢
paccTosinueM AAAy ~ r ¥ HMEIOT NOJOXKHUTEJbHOE 3HAaUYCHHE U B
paguojuanasoHe, T. e. B o6weM quanasone A = 0,00004-21 cu,
UM, HHaye TrOBOpS, B JAManasoHe yacToT oT 7,5-10' cex™® m
a0 1,43-10°% cex™ (t. e. 19 okras, uau 5,7 pexans) 8. Ommn-
ufe, KaK BUAHM, IIOUTH B MHJJIMOH pas.

4. TlpoBeseHbl HAOMIOAEHHS HENpPEpPBIBHBIX CIEKTPOB JHC-
KPeTHBIX HCTOYHHKOB — Pafifio3Be3]l (UJIH pPajuoTyMaHHOCTeH)

57 Hck/II0ueHHe COCTABJASIOT HEKOTOpble GaHiKalilike raJakTHKH.

%8 3a okTaBy NpUHHMaeTCsi pPasHHLA YacTOT B 2 pasa U 3a Jekajy -
pasunua miauH BosH B 10 pas. Onraueckuil AHanasoH OGLIYHO CYUTAETCH
pasnemM  0,00001 + 0,0050 c¢m, a paguoananasod — 0,5 <+ 3000 cm.
Ha 3emsie pocrynma ontuueckas ofaacts Toabko ot 0,00003 xo 0,0014 ca
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u Bcero Mieunoro ITytu u Boobuie He6a, a Takxke JHHeHYaTOro
H3JIy4Y€HH s U MOIVIOUIEHHST MeX3Be3JHbIX 00/1aK0B BOAOPOAa Ha
poaHe 21 cu. K coxanenuto, Aas HaOMOAeHHH JHCKPETHBIX pa-
JHOMCTOUHHKOB H nsitedH Ha CoJjiHLE paspeliaioiasi cuaa Tede-
cxona, nponopuxonanbHast A/D, Henocratouna. Hampumep,
y napaGosmoufa D = 9,5 m I'. PeGepa oHa Bcero sumb 12°.
Pajgyoreneckol B 3TOM OTHOIIEHHH YCTYIaeT ONTHYECKOMY
Teseckomny . I'. Pebep npoBoaus o630p Heba ¢ pajHoTenecKONOM
B 1948 r. Jlpyrue paguoacTpoHOMEI B psjie CTPaH TakKke OCy-
MECTBUJIH AaHAMOTHYHBlE HCCJAEJOBAHHS HA pPasHBIX IJHHAX
BOJIH OT CaHTUMETPOBHIX M 10 MeTpOBHIX. B pesynbTare nomy-
yeHnl PajHOU30pOTH Heba.

HauGonee uHTeHCHBHOE pajffOM3JIyueHHE KOCMHUYECKUX
o6bekTOB HabmiojaeTcs HauMHas or obsactu Crpenblia ¢ ra-
JaKTHYeckol jAoarotoit {f = 327° u wmwmporoit b™ = 1°,5 (x ory
OT rajJlaKTH4€eCcKOoro skBaropa). MHtepecHo, 4ro B pajuoiyana-
30He Juddy3Hble TyMaHHOCTH GOH Heba ropasno «sapue» CosHIa.
Hanpumep, Ha BonHe 15 m «spKocTHast Temmeparypa» AOCTH-
raer 250000°K. B cautumerpoBoM [Juamaszone B 1965 r.
00HAPYKEHO DEJNMKTOBOE DAaBHOBECHOE H3jyueHue (BO BCeM
OKPYKAIOIEM HAly CHCTEMY MPOCTPaHCTBE) C TPOMEIHON 3Hep-
rueit u temneparypoii okoso 3°K (cm. patory Y. JI. Hosuko-
Ba B c0. «CBEPX3BE3JbI»).

5. HecsieoBano H3nyyeHHe CEPAJLHBIX TaJaKTHK, B 4acT-
HocTd M31 Anppomelnnl OT ee rajo (HJIH KODOHAJLHOH COCTaB-
Jsiolell), KOTOpoe, B YaCTHOCTH, OKasaJoch 6oJbine rajo [a-
NMaKTUKH B 2,5 pasa.

6. 3aperucTpHpOBaHO MepLiaHHe pajuo03Be3]l, 06yCJIOBIEH-
HOe BOJIHEHHeM HOHocdephl 3eMiH.

7. Ortkpoito panuousnyuenre KpaGoBupHo#t TyMaHHOCTH —
ocratka CpepxHoBoi 1051 r. (unu 1054 r.?) — u gpyrux ty-
MaHHOcTe#. VIHTeHCHBHOCTH pamuousnyuenuss KpaGoBuzHOH
TYM4HHOCTH YCTYTaeT TOJbKO ABYM AMCKDETHBIM HCTOYHHKAM
panvousnyuenuss B Kaccuonee u JleGese.

8. OrkpriTo paguounsnyueHHe MeraranakTHKM, a Takxe
mectHoit Cynepranaktuku (1952 r. m nosguee).

9. O6HapyxeHO H HCC/IeJOBAHO Danuou3IyueHHe Maren-
nanoBblx obsakoe (®. Kepp u I'. ne Bokynep, 1954) u 1. .

OueHb UeHHBIE Pe3y/bTaThl MONYYEHHl U3 HHTEpPIIPETanuH
HabuaofieHnl MeX3Be3AHBIX 06aKOoB HeHTPaNbLHOrO BOJOPOAA
obnacrelt H I na pagnonuunu usiayuennus 21 cu nouru ogHospe-
menHo B ABcrpanuu (B. Kpuctuancen u I1. Xaiinamen), os-
nanpuu (5. Oopr, K. Mioanep) u CIIA (T'. IOpu u E. [Tapcen).
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B oT/iHYyHe OT ONTHYECKOro AHanasoHa, OrpaHHYeHHOro MeX-
3Be3/(HbIM IIOTVIOLMIEHHEM, PaAHOHAOJIOAEHUSAM IOCTYIHBI Bce
yuactku Tanaktuku. O6nactu H 1I, coaepxamue 8010pox,
KOHIIEHTPHPYIOTCS B CIHPAJSIX.

[TepBy10 KapTy cIHpajbHOH CTPYKTYypHl 'amakTHKH Ha oc-
HOBE H3YUEHHs JONIIEPOBCKMX CABHIOB JHUHHUH 21 cM u3-3a
rajakTiueckoro BpameHus cocrasunu K. Mwossep, 5. Oopr
u I'. Ban pe Xoucr B 1953—1954 rr. B Foananguu (r. Jlefizen).
HnTepecHO, 4TO B HEKOTOPHIX ciayuasx o0faKa MeK3Be3JHOro
Kalblius M Hartpus, Aaiouwye JuHuM norjomenus (I. Mionu),
H31YUalOT U paguoansuo 21 cm.

Kaptuna cnupanpHoii ctpyktypbl Mieunoro ITyTu B 10:KHOH
yacTH HeGa Oblna pgomonHeHa HaOaogeHusmu ®. Keppa,
J1. Xefinamana v gp. B obmem cnupansHas crpykrypa anak-
THKH TIO PajOHabIIONEHUAM COraacyeTcs ¢ AaHHBIMH, MOMY-
YEHHBIMH ONTHYECKHMH MeTOLaMH.

BoIsicHuI0Ch, YTO YryioBasi CKOpPOCTh BpalleHHs IanakTHKH
MOHOTOHHO YMeHbLIaeTcst MO Mepe yjajleHHs OT HeHTpa [0
14 knc. JluHefinasi KpyroBas CKOpPOCTb HABHKeHHS H3MeHeT-
ca or 0 10 225 km/cex; MakCHUMyM ee, DaBHBIH INPHMEPHO
225 km/cex, Habonaercst Ha paccTosiHuH 7 knc ot uentpa. Ilo-
ckotbKy CosHue paclonoXeHO Ha paccTOSHHM OT IeHTpa
okoso 8,3 knc = 8,3-10% nc, TO ero iuHefHas CKOPOCTL paBHa
220 km/cex M, cnenoBaTenbHO, OHO TNOBOPAUMBAGTC 3a OAHY
CeKYHJy Ha Yyroj B pajuaHax]:

220 kmicex _ —1¢ Ppad
(8,3-10% nc-3,06-10B)km! 8,7 - 10 cex

[Tockonsxy B rogy ~ 3,2-107 cekyHHl, yroJ moBopoTa 3a roj
Gyzer ‘
8,7-1010.3,2-10"=2,8 - 107 pad.

[Tonuwtt oBopot, T.e. yroa 360° = 2x pao 6ymer coBep-
LeH 3a ﬁz—i%—_;=2,2-108 Jer WJaH, nOpub/uKeHHO, 3a

200000 000 ner.

DTOT IPOMEKYTOK BpeMeHHM Kpyrosoro obopora CosHua B
lanaktuke u npuusTo ceffuac, KaK yKasblBaJoCh BbILeE, Ha3bl-
BaTh KOCMHYECKHM T'OAOM U yIOTPeOJAsTb €ro Aas yAo0cTBa pH
H3y4yeHHH 3BOMIONMH 3Be3s Mueunoro ITytu.

[To panubM ontHyeckux Habmonenui (B. Moprana, B. Bo-
Ka u gp.) B 1951—1953 rr. ¢ kamepoii ['puHcTelina — XeHbHU U3
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pacnpenenenust 3Be3si O — B u obnacteit H I1 B Maeunom
[Mytu Gouia Hafizena OpHoOHOBA BeTBb, HJIM PYKaB, MAYILAs 1O
cose3fusM Jlebens, Lledes, Kaccuonen, Ilepces, Opuona u
Enuunopora (mosnrora IF = 40° -+~ 190°). ConHile paclonoKeHO
Ha BHYTpeHHeM kpato atoil BerBu. Hanbime crenyer IlepceeBa
BETBb (foaroTa [* = 70° -+~ 140°), npoxoxsias uepe3 paccesH-
Hoe ckomyenue Y, h Ilepcess. O6e 3Tv BeTBM BHelunHe. BHyT-
pennsii BeTBb, uau BerBb Crpenpna (poarora [F = 300+
-+~ 345°), mpoxoaut uepe3 co3Be3ausi Hayronsruk, CKopnuoH,
Crpesienrl 1 T. A. DTa KapTUHa NOATBEPKAAETCA H pacrpefelne-
HHeM TelloBoro papguousnyuenusi [amaktuxu (M. C. Lkaos-
ckuit, 1952 r.), u u3MepeHueM pajuOIHHHK 2] cm, TIPOBOAUB-
IIMMCST PSIAOM aBTODOB.

Papuomero], no3BoJiuA OOHApYKHTH, KPOME TOrO, eHle Of-
HY COHpanbHYI0 BeTBb, 3aXOUSIIYI0 B 006JNacT#, Janekue OT
uentpa T'anaxtuku *°. Teneps oHa HalmiogaeTcss H B COBpe-
MeHHEIE ONTHUECKHe TeJiecKonbl, HalijeHs! u gpyrie o6pBIBKU
CIHPANbHEIX PYKAaBOB.

B. Bok u ero corpyauuku eme panbuie B 'apBapie 3ame-
THJIM, 90 06nactd H I HefiTpanbrOro Bogopona paclosicKeHb!
He TOJBKO B IIOCKOCTH ['aNlakTHKH, HO W B rajakTHUYecKoH
KopoHe. 1o corsacyercst u ¢ gannbimu C. B. Ilukenbuepa,
obHapyxuBlwero B Heit B 1952 r. mo JIMHUAM MEK3Be3JHOTO
rasa paspemxeHHyIO rasoByio cpery, koropyio M. C. Iknos-
CKHii OTOXIECTBHJ TOrja coO cepHyeckodl cocTaBiIsIomeH
lamaktiku. CyiecTBeHHBIE Pe3YJbTAThl ObIIM TOJAYUEHBl psi-
JIOM 3apyGeKHBIX YUESHBIX NPH H3MEPEHUH paJHOU3NyueHHs
ot nenrpa [amakturu B Crpeavue. B CCCP Taxkyio paGory
puitostausay HepasHo 1O. H. IMapufickuit B Ilynxkose Ha BOJ-
HAX CAHTUMETPOBOrO JuanaszoHa. Jra obaacTe Heba TMPaKTU-
YeCKH HEJOCTYITHA ONTHYECKUM HaOGMIOLeHUAM H3-3a OTN0-
IMEHHs MBIIBIO (ACKJIIOUEHNE COCTaBJseT HH(pakpacHas 06-
JacTb CHEKTpa).

Coscem HepaBuo mno mnpeickazanuio H. C. Kappamosa
Gl OGHAPYIKEHBI PaJIMOJHHUM BOJOPOAA U TeJHs, COOTBET-
CTBYIOIlHE TepexojlaM 3JIeKTPOHA MEXIY OueHb BHLICOKHMHE
VPOBHSIMU STHX 4TOMOB, YTO TPeJCTaBJsIeT GONBIIOH HAYUHEIH
HHTepec.

JanbHeifimee pasBUTHE paAHOACTPOHOMHM MOTpeGOBaIO
yBeJMueHUs paspellalonlell cuibl Tejdeckonos. C 3Tol Iebio
B 1951 r. B. Kpuctuaucer BBen paguounrepdepomerp u3 32

59 Hekorophie yueible IONYCKAOT, YTO 3TO mpojonxenne Ilepceesa
pyKaea.
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ftapaGo/inueckux 3epkajl, HaroMuHawomuK rpyGyio Andpak-
yaounyio pemerky ®. M. Pafian B naboparopun Kaspanauma
NIOCTPOUJ C COTPYAHHKAaMH HHTepQEpOMETP M3 YeTbipeX KOM-
nodenToB Mo 180 m KeKABIH, pasMellleHHBIX MO ABa B Halpas-
JIeHHH BOCTOK — 33araj Ha paccrogHuH 610 m u ceBep — ior
na paccrosiiuu 120 u. B Cuanee cosfian rurautckuii uatepoe-
poMeTp «kpecT Muicay, MMeOmHMi GOMBIIYIO pa3pellarouyo
cuJiy N0 00eHM KOOpAHHATaM M YNOTpeO/sieMblil A IOHCKOB
JUCKDETHBIX MCTOYHHKOB. Doapmioli  pajauonnTepdepomerp
niomazeio 8 Thic m? coopyxkaercs 643 DBropakanckoi ofcep-
paropun. Ha cranuun Pusuyeckoro unHcruryta um. I1. H. Jle-
Geneea AH CCCP B Cepnyxose (a B mnocjiefiHee BpeMs B
KpemMckoit acrpodusnueckoil ofcepBaTOpHH, Ha CTAHIHKN 6JH3
Cumensa) ycrmeurHo pa6oraer ¢ 1960 r. mopBuXHBI napa-
GosMyecKHli OTpaXKaTelb AUAaMETPOM 22 u M HECKOJbKO MO3J-
nee kpect uuteppepomerpa 40X 40 u («kpect Muicay).

[TapaGonuueckre NOABUMKHBIE OTpax<aTeld, CIJIOLIHbIE H
ceTyaThle ¢ ZUIONbHBIMH MJIH PYTIOPHBIMH 06JydarensiMi B ¢o-
Kycax, umeiorcsi B.oGcepBatopusx: Lxonpen B3uk B Auriuu
¢ 1957 r. (D = 76 m, Manuecrepckuit yHusepcurer), r. Cun-
nes B Asctpanuu ¢ 1961 r. (D = 70 m, Paguodusnueckas sa-
Gopatopusi CSIRO), I'pun Bsuxk B CHIA, 3anaanas Bupru-
Hust, ¢ 1962 r. (D = 42 u 90 », HaunonansHulli Hay4yHbli GOHR)
1 T. A Pajguotesneckonbl HENOABUKHOIO THNA YCTAHOBJEHBI:
B 1954 r. B Bammurrone, ¢ aneptypoit 450 »# (THn «kpect Mui-
ca»), B 1957 r. B Cusnee, c aneprypoit 1000 u (Tor ke Tum),
B 1958 r. B KemOpuxe, c aneprypo#t 970 u (THIl «cHHTE3HpYE-
Mbift KpecT»). CTpOsiTCA HOBBHIE pPajHOTENEeCKONEl, OCHOBAHHbIE
Ha TIPUHIUNE «aNepTypHOrO CHHTe3a» H Ap.

B TlynkoBckoit o6cepBaTOpHH CPaBHHTENBHO HeNaBHO (B
1958 r.) 6B ycTaHOBMeH W paGoTaeT HA NOJHYIO MOLIHOCTb
JIEHTOUHBIH napabojinyecKuii OTpaxkareab C anepTypoid pasme-
pom 3X 120 m. B npyrux o6cepBatopusix CCCP Taxxke umeroT-
€ pa3HooGpasHble PajHOACTPOHOMHYECKHE TeJIeCKOIbl, O KO-
TOPHIX YK€ MHOTO HANUCaHO B CIEUMAJbHOH M HaydHO-NOIY-
JApHOY Jutepatype. BeckMa ycremHo paGoTaioT, Hanpumep,
panuoreneckonsl B r. 'OpbKOM, Fle ¢ HX NOMOIIBIO JeTaJbHO
Hecsenylor pazuonsnyuenue Jlyuet (B. C. Tpouukuii u zp.).
—_———

60 PaguornTepdepOMETD CTPOST OGLIYHO 1O ONTHYeCKO! cxeMe Jlioiiaa,
Muaca unn Maiikenbcona. B nepsHx BapHaHTax (ABCTPaNHBCKHX) HHIep-
(bepomeTpoB (¢MOPCKHX») TOMHMO PAMOTC H3JIyYEeHHsI HA aHTEHHY OT HCTOY-

HHKa HCHOJIb30BaJOCh TaKiKe H3JyueHue, OTPaKeHHOe OT MOBEPXHOCTH
Mopst. O6a moToKa pajiMoOM3fydyeHust HHTepdepupywT.
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O HeKOTOPHIX BaKHEHUIHX OTKPBITHAX, NMOAYHeHHMLX & Pa-
JHOTENECKOIAaMH ¥ COOTBETCTBYIOIIMMH MPUEMHHKAMH H3Jy-
yeHHs!, ObLIO BecbMa Ckarto (HGO aBTOP He SIBJISIETCS CelUaNu-
CTOM B JaHHO# o6sacTd) pacckasaHo Boilie. [lepBoie ycumus
MOJIOZOH HAyKH DPajvoacTPOHOMHUK ObiM HanpaBleHH Ha Je-
TalbHBIH 00630p HeOa U BhlABNeHHe OOJiee HIH MeHee 3aMETHBIX
HCTOYHUKOB DAJHOU3JIYUEH¥HsI, TPEBLILAIMUX DPafHOIPKOCTh
cpenHero Heba, a 3aTeM HX OTOXIECTBJIEHHE C TEMH WJH HHbI-
MH ONTHYECKHMH OOBEKTaMH, €CJHH NONOOHEIe BCTpeuaroTcs B
3THX MecTaX. M3 caMbIX NOCJHEIHHX OTKPHITHH C/IeNyeT yKa-
3aTb Ha o6Hapyxenue B 1963 r. nsaTy, a 3ateM u Gosiee 3Be310-
06pas3HbIX (Ha ONMTHYECKHX CHUMKAX) BeCbMa CHJIbHBIX HCTOY-
HHKOB paluoHanyyeHusi. Mx cranu HasbiBaTh KBa3HU3BE3J-.
HbIMH OGBEKTaMH, KBa3H3BE3IHHIMH HCTOYHHKAMH (B aHIVIHH-
ckoif TpaHckpunuuH cokpauenso QSO, QSS) unu csepx3Bes-
IaMH U KBasapamu (B pycckoil autepatype)®’. CeKTpsl HEKO-
TOPHIX M3 HHX YK€ HOJyYeHbl U B HHUX HaHIEHBl 3aMeTHO
VIUHPEHHbIE JIHHHH BOLOPOJA, HOHH3HPOBAHHOIO MarHusi (pas-
pelleHHBlE, B M3JyUeHHH), KHUCIOPOJa H HEOHA (3ampelieH-
Hble, B H3jJyueHHH). [Ipu 3TOM psin 0GBEKTOB OBLT HalileH B
TpetheM KamOpumxckoM kaTasore (cokpamenHo 3C). Hanpu-
mep, o0vekT mox HoMepoM 3C 273 m3nyuaer B yKa3aHHBIX
noJiocax M B ¢/1a60M HenpepLIBHOM CIIEKTPe TPOMaJHYIO Hep-
ruio nopsaaka 10%° em. OTMeruM LIS mpuMepa, 4TO COJHIe-
KapJIMK H3JIyyaeT BO BCEM 3/IeKTPOMATCHHTHOM CIIEKTPe TOJLKO
4.10% em, a sBesna-cepxrurant — g0 4-10% em. Mommocts
H3JIyUYeHHs] OTPOMHBIX rajakTHk 6nuska K 1037 em (pagmous-
Jy4yeHue y HHX cocraBjser Bcero auib 1077-+-107% or onru-
YeCKOTO H3JyueHusi) npH Macce okoso 5.10" wmace Codsnua,
T. €. npH ducae 3Be3] mopsaka 500 Musinapros!

Hexotoprle kOcMHYeCKHe DPalHOMCTOUHHKH, HMeEoliue Mo-
BbIILIEHHOE H3JiyyeHHe B 06/1aCTH 3JeKTPOMArHUTHOTO CIIEKT-
pa or 1 mm no 10 m u 6osee, Ha3LIBAIOT pafHOraJlaKTHKAMH.
Hx usnaydyenue B pafHoRManasoHe Gojiee MOUiHOE, yeM OGBIY-
HBIX FaJIaKTHK (3T0 # OGYCJOBJIHBAET MX Ha3BaHHUE), JOCTHIaeT
npuMepuo 10%® em! Mounocts e H3ayuedusa HauGosiee a6-
COJIOTHO SIPKUX KBa3u3Be3l, WJM CBepX3Be3ll, COCTaBJseT,
KaK MBI y3Ke cKazanu, ~ 10%® gm u Goasiue, T. €. B 10 pas npe-
BBILIAET M3JyuYeHHe pajdoranakTHK. IlpaBja, Ha HOJIIO H3JIy-
YeHHs] KBa3HU3Be3l B DaJHOLMAanasoHe NPHXONHTCH JIHIIB /gy

61 Cm. paGorst k. [puHcreiina, X. Yy, k. Hapnuxapa B 6.
«CpepxaBesirls. M., usa-eo «Mup», 1965. HasectHo yxe 150 kBasapoB u
JJIsT MHOTHX JIeCsiTKOB M3MepeHbl KpacHele cmewenua. Cm. M. [. Hoen-
KOB.— «3eMJIs1 M BceJeHHasny, 1967, 1. 4, cTp. 58.
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H3NydeHus B OnTHUeCKOM Aumanasone uiu okosno 10%7 em. Ho,
[O-BUAMMOMY, OHH He SIBJSIIOTCA 3Be3AaMH, TaK KaK, BEepOAT-
HO, CJIMIIKOM MaCCHBHBI, 60JblIe KPUTHYECKOTO TEOPeTHYeCKO-
ro npenena 8 100 macc Connna. OHH He SBJISIOTCH W TaJaKTH-
KaMH. MX u3iyuenue 3a BpeMs CYIIEeCTBOBAaHHSI O TeOpEeTHUE-
CKO# OlleHKe BbIpaxKaeTcsi OTPOMHO# BenunHO# Gosiee 10%2 o,
TOrJa Kak mnoJiHoe cropanue COJIHIIa COOTBETCTBYET SHEPTHH
nopsiika 1047 Oac ®5. Kpome Toro, MX CHEeKTPH He MOXOXKH Ha
CHEKTPHl CHCTEM H3 MHJUIMAPIOB 3Be3f, T. €. rajakTuk. Heko-
TOpHlE HCTOYHMKH 3TOTO THUNA MEePHOJHYECKH 3aMETHO H3Me-
HAIOT CBOH OJIeCK, 4ero He MOMKeT HabMIoaThCd B TaJaKTHKE,
coCTOfAIe M3 MHOTOUHCJIEHHBIX W pa3HOOOpa3HbX OOBEKTOB.
Hanpumep, Gseck kBazapa 3C 48 wusMeHsieTcsi, COrJacHO
A. Caunexxy u B. Mstsios, na 1,3, a xsasapa 3C 273, no
A. C. Illaposy u I0. H. EdpemoBy,—Hna 0,7 3B. Bex. (do-
TO3JIeKTpHUUuecKue U (hoTorpaduueckue HabMOJeHHUsT COOTBET-
CTBEHHO). 3aperiuCTPUPOBAHEl KOPOTKHE H JJIHTEJbHbIE W3-
MeHEeHHS. :

Onua n3 CnopHBIX TOUEK 3peHHst Ha (PU3HUYECKYIO LPHPOLY
sarajounbix QSS u Apyrux noa0GHEIX OGBEKTOB COCTOUT B OGBS~
CHEHHHU MX SIBJICHHEM «TPaBHTALMOHHOTO KoJjuamncar. Ilox atuM
nojipasyMeBaetca GblcTpoe KaTacTpodHueckoe cxKaThe («CXJo-
NbIBAHHE») THTAHTCKOR MAacCHBHOH Macchl M npeBpaileHue (u3-
3a HEYCTOHYHBOCTH) B OUeHb MaJeHbKOE TeJO CO CBOCOOpa3HbIM
CBOMCTBOM TNPOCTPAHCTBA M BPEMEHH BOKPYT HEro (COIJIacHO
BHIBOAAM OOlel TEOPHH OTHOCHTEJIbHOCTH) 6.

Kak otMeuasioch Bhlille, 3aciyra B OTKPBITHH 3THX HHTepec-
HelimuxX OGBEKTOB NPHHANIEKHT paanoacrporoMun. Ho asrop,
He ABJSACH CIEMHANHCTOM B JaHHOH 06J1acTH, OTChLIaeT YHTa-
TeJis1 K YKa3aHHOK B CHOCKAX crellHafbHOH JuTepaType, rie
MOXXHO HaATH CBeJleHHsI M MO HCTOPHH PafHOaCTPOHOMHUYECKUX
OTKPBITHH.

65 CM. c6. «Cpepx3Besinl».

% J. B. 3earaosuuy u MW J. HoBukos. Peastusucr-
Ckas actpodusvka.— «Ycnexun ¢usHyeckHx Hayk», 1964, 1. 84, Ne 3,
crp. 377; 1965, 1. 86, Ne 3, ctp. 447. Ormerum 31ech, 4To B 1965 r.
A. Caupemx ¢ onTayeckuM TejeckonoM D =5 s oGHapyxua B BECO-
KUX rajakTHUECCKHX HIMPOTax HOBEIE, TOXKE rony6me H 3arajgoudHule 00beK~
Thl «KBagW3Be3HbIe TajJaKTHKH» HJH KBadarn (QSG), HO B oTiHuHe OT
KBa3apoB co cJabuM papnonsjaydennem. D. A, Hubasi u B. ®. Ecunos
C onTHuecKHM TeseckonoM D =1,26 # B KpeiMy B KOMOHHALHH CO CHEK-
Tporpagom u DOIT MOAYUHIN CHEKTPH aHAJOTHUHBIX OOBEKTOB MO CHHCKY
o6cepsatopur Tawauuunraa (Ton). HMa 10 06beKTOB Bcero JHIIL OAHH

ToKasas JMUHUAH H3JAyUY€HHS B CIIEKTpe, UYTO IPEACTAB/IAETCA BE€CbMa HHTE-
PecHbIM,
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7. HABNIOLEHHUS ¢ TENEBU3HMOHHLIMM
U BNEKTPOHHLBIMU TEAECKOMAMM

06 ycrnexax acTpPOHOMHH, ROCTHIHYTHIX Onarofiaps BBejle-
HHIO B NMPaKTUKY HAOMIOAeHHH STUX HOBEMMINX NPUOOPOB, MBI
MOXKEM CKa3aTb UHTaTeNo oueHb Majo. [loatomy mnopexomen-
IyeM eMy OGpaTHTbCS, KaK H B IPEAbIAYIIEM pasjese, K clie-
LHaJbHOH JIUTepaType, NOCKONBKY 5TH CHCTEMBI HaXOASITCS
I0KA ellle B CTaHH OCBOEHHUS.

Haspauus TesieCKONOB — TeNeBU3HOHHBIH H JeKTPOHHBIA —
He CcOBCeM MpaBu/bHbl. CHCTEMBEl 3THX THIOB YHOTPeGIsIOTCS
He CaMOCTOSITENIbHO, a B KOMOWHALMH C ONTHYECKHMH TeJIECKO-
[aMH, O KOTOPBEIX PaccKasplBajoch Bbille. CiiefOBaTeNbHO, 3TH
CHCTEMBI SBJISIIOTCA CKOPee KOMILIEKCHBIMH NpHEMHHKaMH (le-
TEKTOPaMil) H3/JAY4eHHSs, 4 He CaMOCTOSITeNbHBIMH TeJIeCKOMaMHy.
Ho, k coxanenuio, 3a HYMH 3aKPENHJIHCh CaMOCTOSITENbHbLIE
Ha3BaHHUS.

TeneBH3MOHHBIA M 3J€KTPOHHBIH TejIeCKOME! paspaboTaHbl
JUIIb B nocienHue roaul. HabmoneHus NpoH3BOASTCS € ped-
pakTopoM miau pedneKTopoM, B (OKyce KOTOPOrO yCTAHABIIH-
Baercsl Iepejlaiolias TeJeBHSHOHHasf TPy6GKa (THma cynepop-
THKOH B TEJIEBUSHOHHOM TeJNEeCKOIE), WIH 3JeKTPOHHO-ONTHYE-
ckuil npeo6pasoBatesb (B 3JEKTPOHHOM TEJECKOINE), NepeBOs-
wui uugpaxpacHoe uzobpaxkenue 06beKTa B BUAUMOE, WU XKe
[IPOCTO 3JEKTPOHHHIR YCHJIHTEJNb H306paKeHHs.

YKaxeM HeKOTODEE OTKPBHITHSA, CHEJNAHHBIE C STHMU Tesle-
ckonmamu B CCCP.

1. C TeseBU3HOHHBIM TesieckKonioM D = 28 em, F = 1062 u
H. ®. Kynpeeuu sapeructpupoBan B HyJIKOBe «pasphIBbI»
3Be3[HBIX H300paxkenuit (puc. 22) npu ouens GOJBIIOM MaCIITa-
6e—0"",2 1yru B MWJIJIMMETDPE B IepPeBOJE HA SKPaH TeJleBH30pa
(boKyC ONTHYECKOTO KaccerpeHOBCKOro TeJlecKona okoJo 125 u,
yBeJIHUeHHe B TeJIeBU30pe OKOJIO 8,5%, T.e. 3KBUBaJIeHTHHIH
(doxyc oxosno 1062 m). ¥YKasanHble paspeiBbl 0GYCAOBJIEHE! BOJI-
HeHHeM 3eMHOH aTMochephbl.

2. YChelmmHO TPUMEHHJIM BbICOKOUYBCTBHTENBHYIO TeNEBH-
3MOHHYIO crcTeMy Ha H00-MHAIHMETPOBOM KPBIMCKOM TEJIECKO-
ne A. W. A6pamenko, E. C. AranoB u ux coastopsl %7. 3a
BpeMs HaxomneHusi oT 4 xo 60 cex oHu moctursu 20m — 21m
npelesbHOH 3Be3XHOA BeAMUUHBL. ITO pPeKOpAHble HUDPEHL,
TaK KaK TnpellefbHAast 3Be3[lHAs BeJHYMHA JJIsT TaKOTO Teje-

67 Cm. «Mapectuss KphMCKOil acTpOHOMHUECKOI oécepsa'ropﬂu» 1965,
t. 33, crp. 313.
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CKONa HAa COBPeMeHHBIX (POTOIVIACTHH-
Kax He cjabee 18™!

3. Ycneurso Mcnosb30BaHbl Tede-
BH3HOHHbIE TeJIECKONB! A1 Habuoje-
nus Jlynel B IlysngoBe (0coGenHO B
HK-o6aactu) fu 3arem B [ocynap-
CTBEHHOM aCTPOHOMHYECKOM HHCTH-
ryre um. I1. K. Hrepn6epra B
Mockae.

4. A. A. Kanuuak NOIYyYyHa1 c
SMEKTPOHHBIM TEJEeCKONOM CHHMOK
COJTHEYHOH KOpOHB! B HH(PPaKPACHBIX
aydax, a copMmectHo ¢ B. B. Huxko-
noBeiM 1 B. M. Kpacosckum — ¢oto-
rpaduto nentpa [anakTuku B Jyyax
JUTHHON BOJIHEL OKOJIO 1 MK € IBYMSI
MaKCHMYMaMH HHTEHCHBHOCTH: Tep-
BBIH -— OT  YNOMHHABIUErocs BbILIC
3Be3gHOro obsaka B Crpesblle, BTO-
poll — OT aHaJOTH4YHOIO, HO HOBOTO
oflaka 1O IOXKHYIO CTOPOHY OT ra-
JAKTHY4eCKOro 3KBatopa. B ofbiu-
HLX doTorpaduueckKux Jydax TeM-
Hasi TbLJieBasi MaTepUsl 3acJOHAeT
€r0, M OHO C OOBIYHBIMH ONTHYECKH-
MH TeJleCKONaM# He OOHApyXKUBa-
Jocb. 3a pyGexoM aHaJOrHuHble
Habmonerns Bemosauan K. Hwode
u Beprere.

5. B KoMOWHAUHH €O CHEKTPO-
rpadoM 31eKTPOHHO-ONITHYECKHE TIpe-
o0pasoBaTesqy W IPYyTHe YCHIUTENH
H306paXKeHU#l ¢ ycnexoM IpHMeHs-
IOTCSl I M3YYeHHs CHEKTPOB TO-
JAsipueix cusauit, neGa B CCCP, CIIA
U IPYIMX CTpaHax, a B KOMOHHALMK
C TeJecKOlaMu — U cnekTpoB JIy-
HHl, TJIAHET, 3Be3J M OCOGEHHO TY-
ManHOCTell. DBosblline ycnexu npu
Hab/IOeHUAX TIOC/eHUX OGbLEKTOB
(za u MHOTHX APYTHX) GBIIH AOCTHT-
HYTBI coTpyAHuKami [ocypapcrBen-
HOTO ACTPOHOMHYECKOTO HHCTHTYTA

Puc, 22. «PaspeiBey 1H306-

pasKeHHH
Tenbua

3Be3/E!

anbta
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Puc. 23. TlocnegoBarenbHOe pa3BHTHE HCKYCCTBEHHOH
KOCMHYeCKOH paKeThl. CHUMKH NOJyYeHb

mM. T1. K. IrepuGepra B Mockse u ero IOxnoli crannum B
Kpemmy (B. ®@. Ecunos, B. T'. Kypr, I1. B. lllerqos u ap.).

" DJIEKTPOHHASI CHCTeMa B KOMOWHAIIUHM Jaxe C HeGOJIBIIHMH
teneckonamu D = 10 em, F = 0,25 » u F = 0,50 m u ysxko-
nosiocHeM (30 A) mHTepdEPEHUHOHHBIM CBETOPUIBTPOM C yC-
nexoM Oblia NpuUMeHeHa MJiA HaGJIOIEHHS 3a HCKYCCTBEHHOM
HaTpueBoll Komeroli B Biopakane (B. M. Mopos) u [ymau6e
(B. ®. Ecunos, H. C. lIknosckuii, B. I'. Kypr, B. K. Mopos
u 1. B. lllernoB), BEIOyLIEHHOH ¢ GOPTa BTOPOH COBETCKOH KOC-
Mudeckofi pakersl 12 cenrsa6ps 1959 r. (puc. 23), u 1. A

6. B camoe nocnennee Bpems A. A. KaauHak ycnemrno
[IPHMEHHJT 3JEKTPOHHYIO CHCTEMY MIs1 HaGMIOJEHHS CIEKTPOB
cnytHHKOB [Onmtepa.
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HaTPHEBOH KOMeTHl, BLIMYIleHHOH ¢ 60pTa BTOPOH COBETCKOR
IPH TIOMOIIM 3JIEKTPOHHOIO TeJlecKona '

3axkaHuuBas M3JIOKEHHE, OTMETHM, YTO MOLIHOCTb HELaBHO
H3rOTOBJIEHHOTO Testeckona uM. I'. A, Ilaiina (D=2,6 #) Kpbim-
cKoft acrpodusuueckoit obcepsatopuu (pupma JIOMO) Gbina
HaIJIAHO NPOJEMOHCTPHPOBAHA, KOTAAa Tpynme COTPYAHHKOB
C IOMOIIBbIO HEro yAanoch cororpadupoBaTh BecbMa cha-
Oblii MeXIIaHeTHBIH KopaGip «Mapc-1», sanyumennbiii B CCCP
1 HosiGpst 1962 r. Ha puc. 24 Buzsen Kopa6ab (ykasaH BepxHefi
CTPEeNKOl) ¥ PAKETOHOCHTeNb (YKasaH HMKHeH CTPeaKoH).
JToT KOpab/p ABAAJNCA aBTOMATHHECKOH MEXINAHETHOH CTaH-
uneir (AMC).

B saksouenye ryaBbl MBI XOTHM COOOLIMTH UHTaTeNIO, YTO
HMeeTcs1 B ONyGJIMKOBAaHHOM BHJE TNMOJIHBIH CITHCOK TeJeCKOMOB
ONTHYecKOro THOA, T. €. pedyekTopoB, pedpakTOpPOB-acTpO-
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Puc. 24. ®ororpadus Kocmuueckore kopabssi aBTOMAaTHUYECKOl MexuJa-
Hoit craduum (AMC) «Mapc-1»

rpad0B M 3epKaNbHO-TUH3OBHIX CHCTEM C OTBePCTHAMU GoJsee
50 cx B muamerpe (MO NONEPEYHHKY) M CHHCOK KPyNHEHIHX
«HENOJBYXKHBIX» M COOTBETCTBEHHO <MOABHKHBIX» DPaguOTeNe-
CKONOB BCETO MHpPa, 3a HCKJIOYEHHeM BBeJeHHbIX B caMmoe Io-
cJelHee BpeMsi HJIH JOCTpauBaiouuxcs %8,

KpynueiiirnM u3 pedyIeKTOPOB siBJsieTcsl B HacToslilee Bpe-
Ms1 peduiektop Ilamomapckoii o6eepsatopuu CIIA ¢ D=5 m.

68 Cwm. c6. «Teseckonmbi». [log pen. B. A. Kpara n H. JI. KaiinaHos-
ckoro. M., WJI, 1963, crp. 290—312. [laHHble O COJHEUHLIX TeJeCKomax
cM. B kH. «Conuue». Ilox pea. I'. Ko#imepa. M., WI, 1957, crp. 5%4—
596.
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B CLUA o6cyxtancst Bonpoc 0 cosfauuu peduiektopa ¢ D=
Haun6onee kpynmbiM pedpaktopoM pacnosaraot Hepkc-
ckasi o6cepBaropus (quamerp 1 m). B namedl crpane 1o Benu-
koit OreuectBennoél BofHb 1941—1945 rr. 6mi1 pedpakrop
gnamerpom 76 cm (OOGBEKTHB ero cOXpaHW/Cs ¥, KpoMme BH-
3yalibHOTO, co3faH Qororpaduueckuii nuamerpom 82 cm, HO
noka Gea moutHpoBkH). M3 pefictayromux 8 CCCP npu6opos
9TOTO THMA CaMblii KPYMHBIA ceituac uMeeT puamerp 65 cm.

Cpenu JMH30BBIX acTporpaoB IepBOe MeECTO 3aHHMaer
nBofinofi actporpad JIukckoii o6cepsaTopuu CIIIA.

Kpynueiimnii 3epkajbHO-JIMH30BBIH Teseckon tuna Hlvun-
T4, HMEOHIMHA 3epkano AuamerpoM 1,83 m u nrmactuny aua-
merpoM 1,22 u, umeercs B [lanoMmapckoit o6cepparopun CIHA.
Onnako HoBBIH TayTenGyprckuii pedsexrop IIP ¢ nuamerpom
sepkasa 2,03 m Takxe HONYCKAaeT 3epKaJbHO-JJMH30BYIO KOMOH-
namuto Tuna muara ¢ auamerpom naactunsl 1,37 . B bio-
pakanckoi ob6cepBatopun AH ApMCCP BBezen B jeficTBue
U yXKe TDOIYKTHBHO padoTaeT IIMMATOBCKHH T2/12CKOMN
(Diy=1, Dy=1,3, F= 2,13 n).

B camoe nocaiennee Bpemst acrpoHomMuueckue cradnun CCCP
MOMOMHUJNCE U TPOJTOMKAIOT TIONOJMHATHCS PA3HOOGPA3HEIMU
cucTeMaMi TeseckomnoB. Psj Teseckonos mocrasusna us TJIP
¢dupma «K. Uefice» (nanpumep, ¢ D=2 u pisa Hlemaxunckoh
AO AH As3CCP u gp.). Kpynuefiium B Espone sBisiercs
ynoMuuasimuics Bouue Teseckon 3T mvenun axag. I'. A.
[akina 8 KpAO AH CCCP ¢ D=2,6 u. Ha 3aBoze dupmbt
«JIOMO» B JleHuurpaje 3aBepilaeTcsi MOHTaX 6-MeTPOBOro
teneckona AH CCCP.

N3 3epranbHo-1uH30BbIX TedeckonoB Tuna L. J. Makcy-
ToBa (T. €. MEHHCKOBOr0) HamGOJbIIME pasMepsl HMeeT aba-
cTyMaHCKHH ¢ 3epkasoM 97,5 cu uMenuckoM 70 cu. Henasno
0 3TOMY THIY, HO ¢ ABYMs BCTPEUHBIMHM MeHHCKaMHu 1o 70 cm
cosfiaH acrporpag Aas sxcneguuuu CCCP B Unin (A3T-16).

M3 xpaTkoro nepeunsi OTKpBHITHH, NMOJTY4eHHBIX C TeJecKo-
IIaMH Ha NPOTSXKeHHH 0K0J0 360 JieT, Mbl BHJENH, YTO aCTPOHO-
Muyeckas: Hayka AeHCTBHTeNbHO HOGMJIaChb MHOTHX YCIIEXOB.

AcrponoMuyeckye OTKpHITUsS Bee GoJiee ONPOBEPraioT HIElo
KOHeyHOCTH BceneHHON B mpocTpaHCTBe H BPeMeHH H Bce 060-
CHOBAHHell CBHIETENLCTBYIOT O €e GeCKOHEUHOCTH, YTBEpKiast
TEM caMBIM BeJHKOE yyenHe AHANEKTHYECKOrO MaTepHAIH3Ma,
co3janHOe TpyAamu Mapkca — Duresnbca — JlenuHa.
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Inasasropas

ACTPOHOMMYECKME NPUBOPBI B POCCHUA
U CCCP M PE3YNLTATBI MX PABOTbI

1. OTEYECTBEHHbLIE KOHCTPYKTOPbI TENECKOMOB

Ucnoss3oBanue ONTHYECKUX CPeAcTB HaO/MOIeHHs 3a He-
GeCHLIMH CBETHJIaMM HA TePPUTOPHH Haillelf cTPaHBl HAYalOCh
OUeHb JABHO. BriepBble O MPUMEHEHHH JIHH3 IJIl STHX Hesef
MHCAJ] 3HAMEHWTHIH CpelHeBeKOBHIH YUeHbLIA-3HIHKJIONENHNCT,
y36eK N0 HaIMOHAJBHOCTH, Xopeamuel anb-Bupymu (973—
1048 rr.).

CoBerckasi ODHEHTAJMHCTHKA HENABHO YCTAHOBMJA, YTO TPY-
IaM BupyHu actpoHoMusi o6si3aHa onpefiesieHHeM reorpaduye-
CKHX KOODAMHAT MHOTHX MyHKTOB CpeliHell A3HH H KOHCTPYyK-
nuell psija acrpoasibuii. BupyHy BeICKasblBald COMHEHHs! OTHO-
CHTEJIBHO HENOABHKHOCTH 3eMNH B NPOCTPAHCTBE M CUHTaJ,
YTO ABHXKEHHE IJIaHET JerKO OOBbACHUTb, C OLHOH CTOPOHH,
npuxenneM 3emnu Bokpyr Cosanma, a c Jpyroi,— o6parte-
HHeM ee BOKpYr ocu. Hakonel, B XI B. OH O4eHb TOYHO, MeTO-
JIOM MOHHXKEHMsl TOPU3OHTA, H3MePHJ IHaMeTp 3eMJIH.

Pa6otet BupyHs HamucaHbl HA OCHOBe €ro JIMYHEIX HabJIo-
JeHHi, TPOBEJICHHEIX C THOMOIIBIO ACTPOHOMHUECKHX HHCIPY-
MEHTOB, He coflepxamiux ontHKH. OZHAKO B TPyAax BeJHKOro
XOpe3MHiilla M0 MHHepaJioTuH, HanucaHHbiXx B 1047 r., couep-
JKHTCH YyKasaHHe Ha TO, YTO B ero BpeMs npocras Jayna Oblaa
OGBIYHBIM HHCTPYMEHTOM.

B pasgene o sxonre Bupynu nucan: «Ecau sixont B BHIE
NONyHIapHs NOMEeCTHTb BOJH3H KHHTH, TO MeJKHe NHCbMeHa
YHTAIOTCA TaK e, KaK U C NOJYyIIapHeM M3 FOPHOro XpycTais,
TaK KakK JJIsi CMOTPSAILEro NHUCHbMEHA 33 HHM YTOJIIAITCH H
CTPOKH DasABHTraloTCA, a NMPUUUHY 3TOrO BENAET HaAyKa O 3epKa-
Jax».

116



Puc. 25. Jlunsa VIII—X BB. u3 rop-
HOr0 XpycTajs

Jlynbl W3 rOpPHOTO XpyCTajsi, OUEBHIHO, He NpPeACTaBJIAJH
PeNKOCTH NS HApOJAOB, HACENSBIINX B TO BPeMsl TEPPHUTOPUH
IOXKHBIX paHOHOB Hawiell crpambl. B otmesie mcropun Myses
Fpysuu B TGuamcH XpaHuTCs JHH32 AHaMeTpoM 45 mm H3
ropHoro xpycransa (oraocurcs k VIII—X BB. 1. 3.), Hafinen-
Hast B cranune [eopre-AGunckoii Ha KyGanu (puc. 25). Kak
BHIHO M3 PHCYHKA, TAKYIO JYNY HYXHO OBbJIO KJAcThb HHXHeH
cn1a60 BBINYKJIOH CTOPOHOH HA CTPAaHULY KHHTH M NPH YTEHHH
BOAMTH N0 cTpokaM. [losyyanoch NMOYTH IBYKPATHOE YBEJH-
yeHne. OueBHAHO, OfHA M3 TaKUX JIHH3 Oblla HCMOJB30BAHA
Bupyuu npu usyuyeHHH MHHEDAJIOB.

B pesysabrate TaTapo-MOHIOJNBCKOTO HALIECTBHS DAasBUTHE
HayKH Ha PycH HCKyccTBEHHO 3aTOpMO3HJOCh. [losanee
€ro 3aJepPKUBAJIO H PEaKIHOHHOe BJHSIHHE XPHCTHAHCKOMH pe-
JIUTHH.
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B nauane XVII B. na sanage rofnasfickue OnTuKi, 4 BejeA
3a HuMH Tanunefi co3fanu cBOM mHepBble SPHTENBbHBIE TPYOHI.
910 u3ofperenre CKOPO NPOHHKJAO W B MocKOBCKYyIO Pyce.
B 1614 r., T. e. cnyers 4 roja nocne uzoGpeTeHus TeeCKONa
TFanuneeM, HECKOJBKO 3PUTEJNBHHIX TPYG ObLIO MPHOGPETEHO
Iuist naps Muxauna Pomanosa, a B 1630 r. Takde npuopsl npo-
JlaBaju B TOproBelx psfax Mocksbl. ApxuBsl aBopua Pomano-
BHIX COXPAHMJIH yKa3aHMS HA TO, UTO MeJKHe HEeNOJAaJKH 3pH-
TeJbHBIX TPYG yXKe TOrJa YCTPaHSJIA PYCCKHE MEeXaHUKH.

B 10 BpeMs Ha PycH uMennuch H «3Be3L03aKOHHUKMY —
aCTPOHOMEI, 3HAKOMEIE C aCTPOHOMMYECKOH Haykod 3amaja H,
6e3yCNIOBHO, I0JIb30BABLINECS 3PUTENbHBIMH TpyGaMu AJs
Habmonenud Heba.

OnnoBpemenno ¢ pedopmamu Ilerpa I, HO HesaBucuMO OT
HHX, TIOSIBUJIAch @epBasi pycckas 00cepBaTOpHs B X OJMOro-
pax, cosjanHas OAHHM H3 obpasoBaupefimux mojelt XVII B.
A. A. JlioGumosbiM, ypoxennem Tiomenu (1641 r.). B 1666 r.
OH TIOCTPMTCS B MOHAaXH, Npuuas uMa Adanacus. Mouacteip-
CKOe KHHUIOXPaHWJ/MIe SIBUJIOCh HCTOYHHMKOM €ro IO3HaHMH.
B 1678 r. on ornpaBuicst B MockBy, Tlie Ipon3Bes BeyatieHHe
Ha UapcKuil ABOp M LYXOBEHCTBO CBOel yueHOCThIO. ETO Ocras-
Jsor B Mockse, a B 1682 r. malor caH apxuenuckona (Bbiciuee
JyXOBHOE JIHIO B 06/1aCTH) H NOCBUIAIOT YIIPaBJATb XOJAMOrOp-
ckoit u Apxanrensckoii enapxueii. B Xosnmoropax Jlro6umoB
XKua fo cBoell cmepta (1702 r.).

B otauume ot GOABHIMHCTBA NpeicTaBUTeNell TOrAAIIHErO
PYCCKOTO AyXOBEHCTBA, OH GBI MEepPeNOBHIM YEJIOBEKOM H MIO-
GOpHHKOM HayKH, 0GnafaBlIIMM OGOJbUIMMH 3HAHHSIMH B 06Ja-
cti acrporomuu. B Xosamoropax B 1692—1696 rr. on moctpon
CBOI0 OOCEpPBATOPHIO, B KOTOPOH HMENOCH ceMb TPy M ONHH
yraoMepuniit npubop. HaGmonennamu neba JIroOuMOB 3aHH-
MaJicsi, BEPOSITHO, JIMIIb C LENbI0 O3HAKOMJIEHHSI C HeOeCHBIMH
mukoBuHKamu. OnHAKRo cam ¢$akT HHTepeca K acTPOHOMHH CO
CTOPOHBI TIPENCTABUTENS AONETPOBCKOIO AYyXOBEHCTBA 3HAYU-
Teied. B nuteparype umelorcs ykasaHus Ha TO, 41O JII0GHMOB
NPOH3BOJKJ TAKKE H I€OJIe3UUECKYI0 CHEMKY JeJbThl CeBep-
HoM JIBMHEI.

INox BrUsiHHEM NETPOBCKOIl peOpraHusaiyy CTpaHb Ha Py-
CH Hagaloch ObICTPO pasBuTHe actpoHoMuu. K 3toft 3moxe
OTHOCSITCSl M TEpBbie MONBITKH TeNeCKONOCTpoeHHs1. Bo Bpems
cBOMX moe3fioK 3a rpauuny [lerp I yzenss Gosbinoe BHIMaHuHe
H H3yYeHHIO acTpoHOMHH. B oGcepBaropusax Konenrarena u
I'puHBHYA OH 3HAKOMMJICS C TeXHHKOH HaOMoAeHH#H, caM Npu-
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HEMaJ B HUX yuactie. M3BectHO, uto B Poccun on naGmonan
conueunble satMenus 1699 u 1706 rr.

AcTpoHOMHYeCKHE 3HaHHUS OBIM BeCbMa HEOOXOAMMBI, B
0COGEHHOCTH JJIS HaBUTalWH H KapTorpaduu.

Wx paseutue uier ouenp Gypuo. [lake BeabMoxka AJjek-
caunp MeHbIIUKOB MOJK BausHueM [leTpa 3aBOIKT B CBOEM JBOD-
ue obcepepatopuio (BepoATHO, THNa o6GcepBaropun A. JlioGu-
MOBa).

Onmun u3 cnopsuxnukoB Ilerpa renepan-denpauexmeiicrep
pycckod apmuu JIkoB Bunumosnu Bproc ne Tonpko sanumascs
ACTPOHOMHUYECKUMH HAOMIOieHHSIMA Ha 06CepBaTOpHAX, CO3-
naHHBIX UM B Mockse na Cyxapesoil Bamine u B cBOeM J0Me B
IFnnnkax, HO Takske caM CTPOHMJ TeJecKONsl U IU(OBaJd K
HEM 3epkajta. B rtpuamareix rojax XVIII B. Bpioc nucan
HeH3BeCTHOMY JuIy: «[Ipu 3TOM mepechliato s K TpyOaM 3ep-
Kajla, U3 KOMX MeHbLIee CHEJaHO C MBILIbAKOM, a JIpyroe 6e3
Membaka. Oronuty HX, NoXanyHcra, TOCHOAHHY Ipodecco-
py JlefitMany u coo6liu, YTO s ellle MPOLLILIM JIETOM clesaln
KarajHonTHyeckylo Tpy6Gy (orpaxkaTtesnbHbiii Tesneckom). O6a
3epKasna K 3TOH TPyOe H3TOTOBJEHBI MHOIO B CBOEM AOMe. JTY
Tpy6y c okyaspoMm B 2,8 moliMa s HEOTHOKPATHO YHOTpebJsi
ansi Habmonenus JIyeel. Jlyna B He#dl BRINVIsifeNa OTYETIHBO
H siCHO, W Gbl1 BHIEH Becb ee AnaMerp». B [ocynapcrBenHom
OpMutaxke B JleHMHTpajle COXPAHHWJOCL BOTHYTOE 3epKa-
JIO IUIf OTPa)aTeJbHOrO TeJecKona, H3roToBjeHHOe Bprocom
B 1733 r.

Taxum o6pasom, J1. B. Bpioc 6bln nepBbIM yueHEIM, O KO-
TOPOM IO COXPAHUBUIHMCS JOKYMEHTaM M3BeCTHO, UTO OH
crpousi B Poccum Teneckonsl. [lomumo toro, Bpioc o6yuan
4CTPOHOMHH MEPBHIX PYCCKHX IUTYPMAHCKHX opHuepos. B mx
00yYeHHH OrPOMHYIO POJb cHrpan Takke Jleontnii Punnn-
noeny Maruunkuii. Ero «ApudMeruka» comepxkana HeoGxo-
IVMble 3HaHUS 10 ACTPOHOMHH, U N0 Heli 06yuasioch B TO BpeMst
pPyCCKOe I0HOLIECTBO, B TOM uucie W Gyayuide mrypmansl. o
Helt yumncs M. B. Jlomownocos.

M. B. JIoMOHOCOBY NpHHALJIEXKHT 3acayra OTKPLITHA at-
Mmoceps! Ha BeHepe, opraumsamusi W BHIIOJHEHUe HalOuoxe-
HHH 3a ee npoxoxkieHueM uepes jnuck Conuua B 1761 r. Ha Tep-
puropuu Poccuu, nmpennpuHsiThie AAS ONpPeleTeHHs] PaccTod-
Husa o CosnHnoa, ¥ OpPHTHHANBHAS TEOPUS JeKTPHYECKOH NpH-
POIBI KOMETHBIX XBOCTOB.

HeoxHokpaTHele HabmofeHnsi 3a HeGOM, NPOBOAHBHIHECS
UM C OMOIIBI0 ONTHYECKHUX TPYG, HATATKHUBAIOT €r0 MBICAL Ha
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yJayuiieHye onTHYecKHx cucreM. Ha 12 Jser pansire [epmens
OH paspaboran HOBYIO (OpPMY OTpaKaTeNLHOTO TesnecKona.

KoncrpyupoBaHHeM M H3TOTOBJIEHHEM DAas3JHYHBIX ONTHYE-
CKHX HHCTPYMEHTOB (32KHIaTeNbHBIX CTEKOJ, Tak HashbiBae-
MEIX HOYE3PHTENBHBIX TPYO U T. X.) JIOMOHOCOB 3aHUMAaJIca Ha
NIPOTSIKEHHH Bcell CBOeH TBOpueckOol JesitenbHOCTH. B uacr-
Hoct#, B 1761 r. oH cosjan menocrar, npeiHasHaYeHHBIH ISt
nsyuenus CousHiia B HemoAsmxkHYIO Tpy6y. Pyrosoms Ieorpa-
¢duyeckuM nenapramMeHTOM AKajemMuH Hayk ¢ 1757 r., oH orna-
BaJl MHOT'O CHJI M SHePIHH KOHCTPYHPOBAHUIO HEOOXOAUMEIX AJist
9KCTIeANIHH acTPOMETPHIECKHX HMHCTPYMEHTOB.

VM pa3paGoTaHel HECKONBKO Pa3HOBHAHOCTeH 3epKayb-
HBIX TeJNIeCKONOB, OTJUYABUIMXCS OT UIMPOKO H3BECTHHIX B TO
BpeMa pednektopo I'peropm u Hriorona. He cuuras, yro
«HayKa JIOCTMIJIA yXK€ TOH CTelneHH COBepLIeHCTBa, IPH KOTO-
pofi HeJb34 Y¥Ke OXKHMIATh HOBBIX YCIIEXOB», /IOMOHOCOB mHcal:
«fl Bcerma uMea Hamepenue, uTo6 ...HeGecHble Opyaus (tese-
cxonbl Hetorona u I'peropu — A. M.) uepes HOBOe yCOBeplIeH-
CTBOBaHME JIyULIMe NPHCIOCOGNeHHsT NOAYYHIN. J1 Hallen, 94To
OHH JOJIKHBl HCIILITHIBATD OT H3JHIIECTBA 3€pKaj He MasoO He-
J0CTaTKa; MMEHHO, YTO MaJjioe 3ePKaj0 HONKHO ObITb OCTaB-
Jaeno». B Mapre 1762 r. JIOMOHOCOB peNIMJI CO3ZATH TEIECKOIN
C HAKJIOHOM [JIaBHOTO 3epKaJja K ocd TPyObl M BbIIIOJIHHJ BCe
HeoGXOMUMEIe sl 3TOro pacdersl. [locrpouB um ucnpoGoBaB
ero 15 ampens 1762 r., on sanucan: «so6paxkeHue npousBe-
JeHO B JleliCTBHe C JKeJlaTeNbHLIM ycliexoM». B ero sammcsx
FOBOPHTCSI O HEOGXOAMMOCTH HCCJEJOBAaHHA TOYHOCTH cdepu-
YeCKHX 3epKaJjl, OTephb CBeTa NPH OTpameHHu U T. A. duamerp
.~ [JIABHOTO 3epKafa 3TOH MOZend Oblt auib 2,5 cM, HAKIOH €ro
K ocH TpyGul 4°, oTHOCHMTeNbHOe OTBepcTHe 1 : 7.

13 mast 1862 r. cBoto «0nHO3epKanbHYIC TPYyOy» JloMOHOCOB
HZeMOHCTPUPOBAN AKalneMHUeCKOMY COGDAaHHIO M IOC/IE 3TOro
pewuna ony6aHKOBaTh PadoTy.

O cBoeM m306peTerun JIOMOHOCOB HOJ/IKEH Gbl JOKJAIAbI-
BaTh Ha TOPMECTBEHHOM 3acelaHuH AKaleMHH Hayk 29 Hions
1762 r. B 3TOT neHb €KerofHo B naMsiTh OCHOBaTedsi AkajeMuu
Ilerpa 1 nenanuch cooCuieHHs O JYYLIHX HAYYHBIX paboTax.
B 3apanee HameuaTaHHO# peuw, KoTOpas JAoxKHa Gblia pac-
CHIJIATBCA NOCKE JOKJIaja, Mo o6bluald TOTO BPEMEHH HMEJNOCh
npuBeTcTBHe napcreyioueMy umneparopy ([lerpy IMI). Oax-
Hako 28 woHs 1762 r. mpousoluesn XBOPHOBHIHA MEPEBOPOT, HA
pycckufi mpecron B3omuia Exartepuna II. Peun JlomonOCOBa
O HOBOM TeJieCKONe, HasHadyeHHasd Ha 29 HIOHA, He COCTOSMach,
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ee TEKCT He GbIJI Pa3ocad U, NO-BHAHMOMY, NMOABEPrcs YHHYTO-
MEHHI0 (0 Hac ROLLIM JIHHIb eJUHHYHBIE IK3eMIUISApPH).

Brocnencteun  JIoMOHOCOB npomosixaid pas3paGoOTKy KOH-
CTPYKIHH TeJeCKONa H BeJl HOCTPOHKY HOBOro npubopa c 3ep-
KaJioM fuamerpom 30 cm ¥ OTHOCHTENBHBIM OTBepcTHeM 1 : 4, HO
HE OCYLIECTBHJ ee OO KOHIA.

TTomumo Toro, JIOMOHOCOB NpPENJIOKHUJ CJEAYIOIIHEe yCcOBep-
IEHCTBOBAaHHMsS. B KOHCTPYKUMH TeseckonoB Heiorona u I'pe-
ropu. B Teneckone HeloToHa OH cunTan HYXKHBIM H2KJIOHHTDb
rJIaBHOE 3epKaJio K OCH TPYOHI, a INIOCKOe 3ePKajio YCTaHOBHTD
Ha Kpalo TpyOHl Tak, YyTOObl OHO He BHHBETHPOBAJIO TJIABHOTO.
B koHcrpykuuu I'peropu OH npemyioxuJ HaK/JIOHHTb TJIaBHOE
3epKaJo JJIsT TOr0, YToOHl IJIOCKOe 3ePKaso, HaXOAACh HA KPalo
TPYOBI, MOCHLIANO JYUH NapajienbHo eff H 4ToOL B MaJOH# Tpy-
6e nosmyuyajoch u3oOpaxenue 0ObeKTOB. B KauecTBe OKyJ/sipa
JIOMOHOCOB mpeiTarai HCIOJNB30BATH MHKPOCKON, a yBeJHue-
HHe MaJiol TpyOul mpexnosaran josectd jgo 60 pas. O6e artu
KOHCTPYKUMH Obiid 3a6blThl €ro IpeeMHHKaMH B AKaleMHd
HaykK. [lepBag u3 nux ocyuiecrBunaceh anib B XIX B. B EBpo-
e, a BTOPasi NOCIYKHUJa IPOTOTHIIOM JIHH303ePKANbLHOTO Telle-
cxona «Bpaxura», nocrpoensoro B 1876 r. B ABcrpuu.

B Poccuu paGoTaM mepBOIO PYCCKOTO KOHCTPYKTOpa Tele-
CKONOB CyxIeno OBUTO npoJieKaTb 3a6bITHIMH BIJIOTH JO COBET-
CKOr0 BpPeMeHH.

Henosepue mpaBsmux KpyroB napckoit Poccmu K cunam
COOTEUECTBEHHUKOB, He TMpekpaliaBllieec MOCJAe CMepPTH
[lerpa I, u noxknoe yGexzieHue B TOM, YTO NpOlie H JellieBje
4CTPOHOMHYECKHe NPUGOPHI MOKYNATh 3a TpaHHMIel, 3aTOPMO-
3WIH Pa3BHTHE PYCCKOIO acTPOHOMHYECKOro mnpubopocrpoe-
Hus. TeM He MeHee, B eKaTePHHHHCKHE BDeMeHa HECKOJBKO
teseckonoB usrotosus M. I1. Kyau6us. B navane XX B. npe-
nojaBatenb (PU3MKHM BAPHIABCKOH TUMHa3uu T pomeBuy onyb-
JIMKOBaMl HepBYI0 KHHTY Ha DPYCCKOM fA3blKe, IOCBSLIEHHYIO
HOCTPOEHHOMY HM TeJecKomy.

[lepBBIM KPYNHBIM PYCCKHM ONTHKOM, COGCTBEHHBIMH DYKa-
MH CO3aBUIHM napaGosndeckoe 3epKajo, Obut Ayekcanip AH-
IpeeBny Umnknn. ColH Kypckoro Memianusa, A. A. UukuH
poannca B Xapokoe 27 centsibps 1865 r. C gercrBa OH yBie-
KaeTcsl eCTeCTBEHHBIMH HayKaMH M IpexJe BCero acTPOHOMHeH.
EMy He yranocr 3akoHunTe ruMHasuo. B 1884 r., nox Baus-
HUEM Da3BHBILETOCSi y HEro BJeYeHHs: K JXKHBOIHCH, OH IIOCTY-
naer B [lerep6yprexyio AkaneMuio XxyAoxecTs. B nepsblil ke
roi OOyYeHHs, BBHIHYMKIEHHBIE CAMOCTOSITEJIbHO H3BICKHBATh
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Puc. 26. Anexcanap Augpeesuy
Yukus

cpelcTBa K KH3HM, OH paGoTaeT WJMOCTPATOPOM B PasHbIX
KypHa/lax, B TOM YHCJe MPOrPECCHBHOM HAYUHO-MOMNYJIsIPHOM
KypHase «BecrHuk snauus». Jerckoe yBJjeyeHne acTPOHOMHeEH
Bo3poxkaaercss y A. A. Uukuna ¢ Hoo#t cunoii. On npuobpe-
_TaeT BeChbMa MMOCPEACTREHHYIO acTPOHOMHYeCKYI0 TpyOy H yco-
BepiuescTByeT ee. C »rOro MOMeHTa Hayajach er0 KOHCTPYK-
TOPCKO-HOBATOPcKasi paboTa.

A. A. UukHH MHOrO NYTeILECTBOBa/J MHO Pa3HLIM HacTsM
Poccuu, B ToM uncsie no Kpoimy (1886 r.) u Kasxasy (1889 r.).
B 1887 r. ou noGuiBan B Ilanecrune. B 1888 r. cosmecTHo ¢
yienom [eorpadmueckoro obiecrsa I1. T'. Illep6oseiM cosep-
UM BOcXOxAeHue Ha ropy Kuammanmxapo B Llentpanbnoit
Adpuxe. Onu Oblid MePBEIMM PYCCKHUMH NyTelIeCTBEHHHKAMHU
B Ileurpanwuoit Adpuke. B 1890 r. nmofoiBan B Kypaucraue
u Ilepcun, mpuyeM crenuatbHO 3aHUMAJICA CONOCTAB/ICHHEM
¢opM refi3epoB, BCTpPeuaBLINXCS €My B 3THX CTPaHax, C JyH-
HeIMH ByJakauamu. B 1891 r. ou nocemaer Jlounon, a B 1896
1 1900 rr.— BblcraBku B Huxuem Hosropone u Hapmxe B Ka-
yecTBe KOPPECHOHIEHTA.

C 1898 r. oH pery/isaipHO CJEIAHT 3@ HayYHbIMH acTPOHOMHU-
YeCKUMH XKy PHANAaMH, NPOSB/IsAs HAaUGOIbUING HHTEPeC K acTpo-

122



HOMHYECKHM HHCTpyMeHTaM. KoHel cBoefi KH3HH OH mOJ-
HOCTBRIO TIOCBATHJ HITH(POBKE 3ePKaJ ¥ NOCTPOHKE TeJIeCKOHOB.

C6nuxenne A. A. Unkuna ¢ IPDYTMMH acTPOHOMAMH, BHa-
yaJe jobuTtensmu, otHocures B 1909 r., Korga yCHAHSIMH Me-
xanuka 0. A. Mupkanosa 6bl1 co3JaH KDPYXOK Jobutenel
neba «Pycckas Ypanus» u ua MapcosoMm nose B Jlenun-
rpage) MOCTpOeHa IS NONYJsIPH3aTOPCKHX Leledl mnepsas
obmenocrynnasi obcepatopusi. 3aech UMKHMH 3HAKOMHTCH C
ropubiM Hixenepom C. B. MypartoBeiM ¥ APYTHMH acTpo-
HOMaMU-TIOGUTEISIMH, OpraHu3oBaBHIME Pycckoe 06iecTBO
mobutesell MHPOBEAEHMS.

UMKHH BXOIHWT B €r0 COCTaB, BCKOpe H3GupaeTcs TOBapu-
eM npeliceflaTesli COBeTa M IPUHHMaeT aKTHBHOE yuacTue
B xypuane «M3Bectus pycckoro oGuiecrBa mobutenelfl MEpO-
pelienusiy, B KotopoM B 1911—1912 rr. 6blin omyGaHKOBAHbI
HekoTOpple ero paGotel. OH BHICTYymNaeT C PsJiOM JOKJaZOB,
nponarasiupys CO3faHue oTeuecTBEHHOH onTuku, H B 1911 r.
H3TOTOBJSIET Neppoe mapabosmnueckoe 3epkano. Jokaan Yu-
kuHa 00 TOM 3epkaJte, IpouHTaHubiil B 1911 r., ny6nukyercs
B KypHane «HM3BecTHs PyccKOro acTpOHOMHYECKOro O6IecTBar.
Ox BBI3BaN XKUBEHIUIMN WHTepec W OBLT NepeneyaTaH 3ateM OfT-
JeqbHBIM H3ZaHueM B Kosaudectse 300 3k3. AcTpoHOMHUecKOe
061ecTBO, IPefcesaTeseM KOToporo 6eut Toraa npod. A. A. Mea-
HOB, BHOCIeACTBHH jAHpekTop Ilynkosckod o6cepsaropui,
OOBENHHSN0 [VIABHEIM O6Pa3OM aCTPOHOMOB-CHEIUAJNHCTOB, HO
Cpeld ero 4jeHoB ObLIY M JIOOUTENH.

Bonpimio#t oneiT, HaKOIVIEHHBIH B H3IOTOBJEHHH napaGosH-
YeCKMX W IVIOCKHX 3epKaJl, a Takxke pedserropos, A. A. Uu-
KHH uanaraer B Kaure «OTpakaTesbHbIE TENECKONB! (H3rOTOB-
JieHue peduIeKTOPOB NOCTYIHEIMH IS JIOGUTEsT CPEACTBAMH)».,
Dror TpyXL usnano B 1915 r. Ha yacTHbe HOKepTBOBaHHA Pyc-
cKoe OOLIecTBO JOGUTesefi MHPOBeleHHs. 1O IpeKpacHoe
u3faHue sIBAsieTCsl cefivac GuOmuorpaduueckolf pPeAKOCTHIO.
ConepxaHue KHHIH IOKa3blBaeT, YTO BCe CTOPOHHI H3TOTOB-

eHHs MaJblX pedieKTOPOB OblAH XOpPOIIO 3HAKOME €e aBTO-
py. s HarasigHOCTH MBI NPHBOZMM H3 3TOH KHHIH CHHMOK
140-MpunnumerpoBorq peduieKTOpa Ha NEepPeHOCHOH MapaasaKTH-
YecKOfi YCTAHOBKE C KPYraMH M MHKDOMETDHUECKUM JBHIKe-
HHEeM, LENHKOM H3roToBjeHHoro Yukmubiv (puc. 27). Kuwura
3aBOeBajia NPH3HAHHE HE TOMBKO JiIOGHTeJed ACTPOHOMHH U
caMoyueK, AJS KOTODbIX OHa COGCTBEHHO M NpefHa3Hayasiach,
HO M CNEeHaNHCTOB — OINTHKOB H acCTPOHOMOB, PaGoTaiomux

-Ha 06CepBaTOPHSIX.
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Puc. 27. Pegpnekrop paGorst A. A. Yukuna
auamerpom 14 cm

Ilo Bompocam, KacaloUidMCA H3TOTOBJEHHS pedIeKTOpOB,
A. A. Uuknn, nauunas ¢ 1915 r., Ben OGIIKPHYIO TePENHCKY
C NPOBHHUHAJNBHRIME JiOGHTeNAMH acTpoHoMamu. OH nomoras
MHOI'MM M3 HHX, @ TaKxKe HeJIbIM OPraHH3alusIM He TOJbKO CO-
BETaMH, HO M JIMYHBIM yyacTHeM. TakK, OOWH M3 aBTOPOB 3TOMH
KHMTH, TOJIBKO UTO OKOHYHMBIIMA peasbHOE YUHJHILE, NOSYIHJI
or A. A. Yukuna B 1914 r. nmapa6osuyeckoe 3epKajo ero pa-
6orel (Ne 8, D = 16,5 cu, F = 1,6 m) u, BOCNOJIL30BABIIHCH
HasBaHHOH KHuMroH, nocrpoua B 1915 r. B Kypckoit raymH ped-
JIEKTOP, B KOTOPbIH 3aMeTHs1 ¥ KPATKOBPEMEHHble NOMYTHEeHHM
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at™ocepsl Ha Mapce B 1918 r. (puc. 28). 310 siBnenue 61O
noarsepxaeHo I'. A. THXOBLIM, OXHOBpeMeHHO HaGIIONABIINM
Mapc ¢ noMombio peppakropa D = 38 cu B Ilynkose.

Tonbko nocne Benuxoit ORTAGPLCKOH COLMHANHCTHYECKOH
peBOMIOLMH TajJaHT U 3HaHHUA A. A. YukuHa, KaKk H MHOTHX
JPYTHX YuYeHBIX-CaMOPOJKOB, HallVIH OLEHKY CO CTOPOHBI Iocy-
JapcTBa.

A. A. HukuHa crlelyeT CUMTATh OTIIOM COBPEMEHHBIX COBET-
ckux pedutekropos. Haumnas ¢ 1919 r. u po mocnmennero mms
»ku3HH B 1924 r., OH NO NpHIJAlIEHHO OCHOBATEJNsI COBETCKOM
ontuku akafemuka [I. C. PoxJecTBeHCKOro IJIOXOTBOPHO pa-
G6oran B TocymapcrBenHoM ontudyeckoM uHcTHTYTe (['OU).
UpxkuH nmomoran MosonsiM cremuanucram: H. I'. Tlonomapesy,
KOTODBI HECKOJIBKO JIET YYHJICS Y HEro paGoTarh B 5TOM HHCTHTY-
te, a Takke [ J1. MakcyroBy u H. I1. bapaGamoBy, nayasmim
II0CTPOHKY CBOMX peduieKTOpPOB. 31eCh OH Ha/laKHBaeT H3ro-
TOBJIeHHEe NapaloNUYecKHX 3epKaJs, KOTOphle, KaK IOKa3alu
HCC/IENOBaHHUS, 0Ka3aJuCh Jyyllle MHOTHX XODOIIMX 3arpaHuy-
HBIX, OCHOBLIBA€T IEpPBbIH ONTHYECKHH KPYXOK. Ero crarbh
M0 ONnTHKe ObLIM M3BECTHH BO MHOTHX CTpaHax. B Te roaet
OH HCIPaBJIAJ TaKKe IHOBpexJeHHbie OOBEKTHBHI MHKPOCKO-
noB, 410 GhLIO 0cOGEHHO BaXKHO, NOKa Hallla OnTHYecKas Mpo-
MBIIIEHHOCTb €llle He Haslafinja NPOH3BOACTBO OTEYeCTBEH-
HBIX MHKPOCKOIIOB.

OCHOBOTIOMIOXXHHUK ~ COBPEMEHHOIO  TEJECKONOCTPOEHHS B
Poccun Anekcangp AujpeeBny UMKHMH ckoHuYasncs 25 HIOHS
1924 r. u 6ul1 moXoponeH Ha CMoJIeHCKOM Kiaabuiie B T. Jle-
HUHTpale. )

Buorpad A. A. Uukuna, HanucaBummit B 1924 r. Hekpoaor,
sakanunuBan ero cioBamu: «IIpencraBurenn OnTHUECKOTO HH-
CTHTyTa CYHTAIOT, YTO cefyac HeT YeJOBeKa, CNOCOCHOTO 3a-
Menuth A. A. UukHna, HO Mbl NOJIaraeM, YTO €r0 YUYEHHKH
M Te, KOTOPbIX OH TOJIKHYJ CBOeHl KHHrOH Ha 3aHATHS ONTH-
KOH, craHyT JOCTOHHBIMH NpPOJOJIKaTeJsiMH ero Jena». Ero
C/IOBa ONpPaBIaMuCh. YYEHHKH JaJeKO IPEeB3OULIH Te Npelesbl
(30-canTHMeTpOBOE 3epKan0), KOTOPHIX HEHOH KPOMOTIMBOrO
TPYAa B YCJIOBHAX LapmaMa AOCTHr AJiekcaHiap AHApeeBud.

Han6onee soiparomumest yuennkom A. A. Yukuna 6eu1 Hu-
konai I'eoprueenu IlonoMapeB, kKotopeiii B 1941 r. nepsuiM U3
acTpoHOMOB OBl yHocToeH ['ocynapcTBeHHON npeMuH.

H. T. lNonomapes popuicsa B 1900 r. B ropoge Yde, B ceMbe
BJaflesbra HeGosbIION MacTepckofi. B 1917 r. TaM xe OKOH-
YHJI peajbHOe Yyumiuule. [Iof BAMsIHMEM CO3JAHHOIO B TO
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Puc. 29,

Huxonafi T'eoprueruu
Ilonomaper (1941 r.)

BpeMsi B ¥Y(e KpyxKKa mobuTeIell aCTPOHOMHMH OH HamepeBaJ-
¢A u30paTh acTPOHOMHIO CBOeH CHelHaJbHOCTHIO, HO 110 HACTOS-
HHOIO OTLA NOCTYHMJ B Y (DUMCKUH NMOMHTeXHUYECKHH MHCTHUTYT.
[TpoyuupIumcy B HeM Ba I'oja, OH NOYYBCTBOBAJ, 4TO 3aHATHSA
B 9TOM HHCTHTYTe YBOJAAT €ro OT HHTepecylolled o6nacTd 3Ha-
nuii. B aTu roppl y Hero 3aBsizasach OXKHUBJIEHHAs Hepenucka
¢ A. A. YnkuHbIM [0 NOBOJY H3TOTOBJEHHS 3epKasd YKasaH-
HOe OGCTOATE/bCTBO IIPUBENO K TOMY, 4TOo, kKoraa B OnTuhde-
CKOM HHCTHTYTE OKasasach cBOGOAHAsI BAKAHCHS NIPAKTHKAHTA-
onrtuka, H. T'. IlonomapeB Gpocaer yueHue M mNepees’kaeT B
r. Ilerporpan. Pa6orasi ¢ A. A. UukuHblM, OH ClylIaeT B YHH-
BepCcHTETe JIEKIUH 10 aCTPOHOMHE, (DH3HKe K BHIIOJIHACT NOJ
pykoBoxcrBoM A. H. Tepennna ¥ COBMECTHO C HHM HepBYIO
(13 HameyaTaHHBIX) HAYUYHYIO pPadOTy — CJIOXKHOE 3SKCIepH-
MeHTAJIbHOE HCCIeOBAHHE ONTHYECKOro BO3OYXKIEHHA B Hapax
PTYTH. ’

[Tpu xusun A. A. Uuknna H. I'. Tlonomapes camocrositenn-
HO M3roTOBJISII mapabo/uyecKue 3epKaja, B gacTHOcTH 20-caH-
TEMeTpoBOoe 3epkaso aas Ogecckoit obcepparopun. Ilocie
cmept A. A. Yukuua B 1924 r. on 3amenger ero B F'OH. by-
nyun corpynurikoM 'OU, on nomoraer I'. A. llaitny noaroro-
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BUTb MeTPOBHI pediekTop K ycraHoBke B Cumense. B 1927 r.
Buinosiusier nox pykosofctBoM I'. A. Illafina paboty «Mccoe-
Josanue cnioco6om [apTMana cHMen3cKux 06beKTHBOBY. K aTOMY
Bpemenu y H. T'. Ilonomapea BO3HHKaeT Mbicib O KOH-
CTPYMPOBAaHHH H IMOCTPOfiKE CBOHUMH CHJIaMH IIePBOTO COBET-
CKOro KpymnHoro petuyiekropa. Tak Kak ero uiest MHOTHM MOKa-
3aJ1ach TOTA HecGHITOUHOH, OH MepeXOXUT B JIeHHHrpajcKui
ACTPOHOMHYECKHH HHCTHTYT, NPeJOCTABUBIIMH eMy BO3MOXK-
HOCTb pa6otaTtb Haj ee ocyuiectBlenHeM. ORHOBPeMEHHO
BBITIOJIHSIET OOSI3aHHOCTH 3aBeAYIOIer0 KOHCTPYKTOPCKO-MeXa-
HuyecKHM cektopoM uHcrutyTa. H. T'. IloHomapes cospaer B
HHCTHTYTe MeXaHHYeCKHe MacTepCKHe H NpHUBJEKaeT K KOH-
crpykropckoit pa6ore JI. A. Cyxapesa u M. I1. Tlomepanuesa.
B Bompocax pas3paGOTKH CBOer0 pedieKTOpa OH KOHCYJIBTH-
pyercs ¢ A. A. Benononbckum u I'. A. Hlafinom.

B 1928 r. H. I'. IlonomapeB Gbl1 3a4uC/eH B acCNHPaHTYPy
npu ITyakoBckofl 06CepBAaTOPHH NO CIELHAJIBHOCTH acTpodu-
3uKa-KOHCTpyKTopa. B 1931 r. oH 3akanuuBaeT ee, npejcra-
BHUB IIPH 5TOM NPOEKT KOHCTPYKUMH 325-MUIIHMETPOBOTO ped-
JIEKTOpA, H BO3Bpaulaercs B ACTPOHOMHYeCKHH HHCTHTYT, Ile
yxe BeleTcsi NOCTPOHKAa Takoro peduiekropa aas Gynymed
ropHoii o6ceparopun. OH manbyer 325-MuanEMeTpOBOE Napa-
Gonnueckoe 3epkasio U B 1932 r. BuIycKaeT nepBLIH COBETCKHH
pedaektop (puc. 30), kotopsiit 7 HOsI6pst 1932 r. Obla ycTaHOB-
Jed B AbGacrymaHu.

B nanbuefimeM, paGotas B ACTPOHOMHYECKOM HHCTHTYTE,
Huxonait T'eoprueBny HauvHaeT ¢ LeJBI0 MNOATOTOBKHM K Hab-
JIIOJEHHIO TOJIHOTO COJIHeYHOTo 3atMeHHs 1936 r. paspaboTky
CTAHIAPTHEIX KOPOHOTPadoB H IIPENHM3HOHHBIX LeJOCTATOB.
KpoMe Toro, oH cTaBHT ONBbITHI MO H3[OTOBJEHUIO NPOGHOTO
325-MUNTEMETPOBOrO JHCKa AJs CBAPHOTO «COTOBOTO» 3epKaja
peOpHCTOll KOHCTPYKHMH. TaK KaK CO3JaHHe LeJOCTaToOB H
GONTBUIMX CBAapHEIX 3epKaJl OKasajoch He MOA CHJAY MacTep-
ckuM uucratyra, H. I'. Tlonomapes B 1934 r. mocrynaer Ha
ORMH M3 JIEHMHI'PaJCKHX 3aBOJOB B KayecTBe HayalbHHKa Hep-
soro B CCCP koHcTpykTOpCKOTO 6IOpO acTponpubopocTpoe-
Husi. [locsie H3rOTOBJIEHHSI HM MaJslOrO COJIHEYHOI'O TesiecKoIna
s IlyngoBa ¢ sepkanoM guamerpoM 40 cum ero mpurialmaroT
CTapLIHM Hay4HBIM COTpyAHHKOM B [lysnkoBcKyio oGcepBaTo-
puio. B 1936 r., BocnosnbzoBaBIINCE pPa3spaGOTAHHBIMH HM
AOpele3HOHHbLIMH L[eJIOCTaTaMH, OH YYacTByeT B cocrase llya-
KOBCKOH 3Kcneiunuu B Ak-Bysnake B cbeMke xpomoctepHbIX
CEepIIOB 3aTMEHHUS.
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Puc. 30. Tleprmit coperckuii pegwiekrop
H. T, IMoxomapesa

o 1941 r. H. I'. [lonomapeB u3roTopJisieT HA 3aBOJe Npo6-
HBI{f METPOBBIH NHCK AJIsI CBAPHOTO 3ePKasa, a TaKxkKe 3aKaHUH-
BaeT NOCTPOHKY ABOHHOTO KOPOTKO(OKYCHOTO acTporpada u yc-
TanapapBaeT B [1yJIKOBe ropu3oHTaNbHBIA CONHEYHBIH TeNEeCKOII.
K 1941 r. eMy ylanoch CIJIOTHTH BOKDPYT ceGsi XOPOUWIHH KOJI-
JIEKTHB MOJIOABIX KOHCTPYKTOpOB B cocraBe b. K. Hoanuucua-
HH, pa3paGOTaBLIerc BHQCAENCTBHH PAJN IIPeKPacHbIX npubo-
POB H ynoctoenHoro 3a sro Jlennnckod npemun, M. I1. Ilome-
panueBa u A. A. CyxapeBa — H3BeCTHBIX KOHCTPYKTODPOB,
noru6mux B Gnoxany Jlemuwnrpapa. Bo spems Beaukofi Ore-
vectBennoft poiintt H. I'. TlonomapeB ocraeTcss BMecTe ¢ 3aBoO-
AoM Ha oGoponHO# pa6ore B JleHuurpane, HO K Kouny 1941 r.
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TsKeNo 3aGoneBaer. B despane 1942 r. ero sBakyupyror us
Jlenunrpana. 18 mons 1942 r., nHaxonsce B Kospose Bianu-
MHPCKOH 06s1aCTH, OH YMep BCJIEACTBHE MOJYYEHHOTO BO BpPeMs
6aoKamel Taxenoro 3aGoseBanusi. Mmem H. I'. Tlonomapesa
ceffyac moayualoT JaibHefiee paspuTue B I1ynKOBCKO# 06Gcep-
saropuu, ¢uome JIOMO (B. K. Hoaunucuanu), HayyHO-HC-
CNeIOBATEIbCKUX MHCTHTYTaX U HA 3aBORAX, 3aHUMAIOLINXCS
aCTPOHOMHYECKHM NPHOOPOCTPOCHHEM.

Hpyroii nocrenosatens A. A. Unkuna — H. I1. Bapa6a-
OB — OJIMH M3 KPYMHEHNIHX CIEMUAaTHCTOB MO IJIaHeTOBele-
Hmo. Eule B CTyAeHueCKHe TOABI MO BIMSHHEM KHuru A. A.
UuKy¥HA OH cJleflall HecKOJIbKO napabonyuecKux 3epkad, ca-
MoOe GOJIBIIOE M3 KOTOPHIX HMeno B AHamerpe 25 cm. B 1918 r.
OH CaMOCTOSITEJBHO H3rOTOBHJ pedaeKTop.

Baarogaps ycunusM H. I1. Bapa6amosa na XapbKOBCKOH
o6cepsaropuu B 1918 r. 6611 nocTpoer HeGOMBIIOH peduIeKTOD,
¢ KOTOphIM B TedeHHe 30 JieT OCYILIeCTBIEHO BOCeMb PaboT IO
HCCIEIOBAHHMIO HOBBIX 3Besl, Jlynel m Mapca, mpuueM HEKOTO-
phle M3 CHUMKOB Mapca, moayuennble Bapa6amoBriM, HeMHO-
TEM ycrynaloT KaaccuyeckuM cuumxam I'. A. Tuxosa 1909 r.,
clleTaHHBIM Ha 76-cantuMmeTrpo:oM pedpakrtope [TynxoBckoH
ofcepBaTOpUH.

Osaages Texuuko#t mpubopocrpoenusi, H. I1. Bapa6auios
B 1934 r. uCnoONB30Bas CBOH ONBIT NPH CO3JAHMH COBMECTHO
¢ H. I'. IlonomapeBbIM COBETCKOTO CHEKTPOIe/IHOCKONA.

B CCCP ceftuac mmeercs criequanibHas OTPacib ONTHKO-Me-
XaHHYeCKOH MNpPOMBILIEHHOCTH, CHa6xawmas o6cepBaTOpHU
acrpoHoMuyeckumu npubopamu. OHa 3aHHManack 1 3aHHMAaeTCs
CepUiHbIM BHIIYCKOM NPHOOPOB, paspabaTbiBaeMbIX INMOJ PYKO-
BOJICTBOM ONTHKOB: unena-gkopp. AH CCCP [. JI. Maxkcyrosa,
upod. I'. I'. Cmocapesa u koucrpykropos bB. K. Moaunucuany,
[1. B. Jdo6uiunna, M. [. AdanacbeBa u MHOrHX Apyrux. ¥Ycu-
JMSIMH  YYeHBIX CO3JlaHbl ClenHasbHble NPUOOPHL BBICOKOTO
KayecTBa — 3Be3LHBIH HHTepdepoMeTp KM UHTepdepeHIHOHHBIN
reauomerp (puc. 31) B. Il. JIlunnuka, MeHUCKOBBI MaJjoOcBe-
TocuabHblf Teneckon D = 50 em JI. . M akcyrosa, I1. B. Ho-
GhiupHA ¥ IP., CBeTOCHBHBIR pediekTop D = 25 cum ¢ Geciene-
BbiM crnekrporpadom O. A. MenbuukoBa, b. K. Hoannucnanu
M MHOrO JPYTHX YyiKe YIOMHHABLIMXCS paHee TeJeCKONOB.
[lepBrIM 3aBepIIAIOIIMM 3TAHOM 3TOH OTPOMHOH pabOTHI SBM-
JIOCh CO3JlaHHe KpbIMCKOro pedarextopa D = 2,6 m.

Bosbuloe 3HaueHHe B TeJECKONOCTPOEHHH HMeeT 06paboTKa
noBepXHOCTe! 3epKan M 06beKTUBOB. B 510# 061acTH 10JTO U IJIO-
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Puc. 31. Boabluoii nyJKoBCKHil 3Be3NHBI WHTepPEpPOMETp CHCTEMBI
B. IT. JTunnuka

norsopro pa6oran 1. JI. MakcyToB, paHo 3auHTepecOBaBIIHIHCS
acTporomueli. IM HM3roToBJEHBl HECKOJBKO MNapaGoiidIecKuX
3epkan auamerpoM 10 21,5 cm, mocTpoeH mepBhlfi COBETCKHI
teqeckon tHna Kaccerpena B Ognecce ¢ AHaMeTpOM IJIaBHOTO
sepkana 21,5 cu, u cBerocmyiofi 1:5, a Takke HBIOTOHOB-
ckuil peduieKTOp C 3epKanoOM, HMeBIIMM B jpuamerpe 27,5 cm,
C MOMOIIBIO KOTOPOTO OH 3apHCOBbIBaJ Mapc BO BpeMsi ero Be-
JIHKOI'0 TPOTHBOCTOAHUA B 1924 r.

C1930r. . I1. MakcyToB y4acTBOBaJ B CO3JaHHH OGHEKTHBA
KPYNHOro coBeTckoro pedpaktopa auamerpom 82 cm nasa I[lya-
KOBCKO# oGcepBaropuu. Auryuiickasa ¢upma «I'pa66», TpHHAB-
mast eme B 1913 r. 3aka3 Ha H3TOTOBJIEHHE 3TOTO OOBLEKTHBA
¥ He CIOpaBHBIIAACS C HUM, OKOHYATeJbHO OTKAa3aJach OT €ro
BhInoJiHeHus B 1929 r.,' B 4acTHOCTH H3-3a TOTO, YTO HE CMOIJa
TIOJIYYATh OT AHTJIMHCKHX 3aBOJOB HOCTATOYHO XOPOUIMX 6i0-
KOB CTeKJIa.

ITocne HECKOJILKHX JIeT YCHIEHHOrO TPyAa Ha OTe-
YecTBEHHBIX 33BOJaX ONTHYECKOH IPOMBIIIEHHOCTH YZAaJioch
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cBapuTh fABa 6/0KA CTeKJa BBICOKOrO KayecTBa, KOTOpbLIe
H. 0. MaxkcyToB npusHaj COIHBIMH LJIsI OJHOTO U3 KDPYyINHe#-
mux pedpakTopoB B Mmupe. Marorosnenue OGbeKTHBa, Npep-
BaHHOe BOHHOH, Obl10 3aKOHueHO B 1948 r.

B 1940—1941rr. 1. 1. MakcyTOoB HSTOTOBHJ 3€PKalNO I
conneynoro teseckona H. I'. TloHomapeBa ¢ mnomepeuHHKOM
80 cu. B 1941 r. oH usobpes 3HaAMEHUTHIC MEHHCKOBHIE CH-
CTeMb! TeJIeCKOIOB.

M3 onTHueckMx cHCTeM, H3TOTOBJIEHHBIX JiaGopaTtopuei
II. 1. MakcyroBa, a Takxe ['ocyapcTBeHHBIM ONTHYECKHM 3a-
BOJOM, CJellyeT OTMETHTb JBa OOBEKTHBA INOJyanoxpomara
muaMerpoM 20 cm, mnATh OOBEKTHBOB auamerpoM 10 cm
InA  HabMIofeHds 3aTMeHHH, JBa KOMILIEKTa ONTHKH A
cucrem IlImunra aumamerpom 10 40 ¢m W OTHOCHTEJNbHBLIM
orBepcTHeM 1:2, a TakKe psiJi MEHHCKOBBIX CHCTeM st
[TynkoBa, Kprima, Asnma-Atbl, MOCKBEl H HECKOJBKO MNOMY-
METPOBBIX MEHHCKOBHIX TEJNECKONOB PasHOH CBETOCHJBI, B TOM
uncie IBa Teneckona niasi Kpemckoit u IlynkoBckoi o6Gcepsa-
TOpHll, B KOTOPHIX H306paxeHnHe HeGeCHOro OGBEKTa BbiBe-
JIEHO B HEMOABHKHYIO TOJSIPHYIO OCb, AGacTyMaHCKHH Tele-
ckorn D = 70 cm u 1p.

3a cospanue IlyJKOBCKOTO COJIHEYHOTO TOPH30HTAJbLHOTO
teqeckona BMecte ¢ H. I'. IlonomapessiM ¥ u306peTeHne MeHH-
ckoBeix cucreM [I. JI. MakcyToBy ABaIB NpPHCYXKIAJIach
FocynapcrBennas npemus.

B Hacrosiuee Bpemsi coBeTcKasi ONTHKO-MeXaHHYecKasl npo-
MBIILLIEHHOCTh POM3BOJAMT HOBblE OPHIHHAJIbHBIE NPHOOPHL.
K ux uncny OTHOCHTCA, HampHMep, THTaHTCKu# pedekTop
quametrpoM 6 . Han cospannem Ttakoro npubopa paGortaioT
ceflyac ydeHble, HHXKEHepH ¥ pabouue.

2, CNEULMDHUKA PABOTH! TENNECKOMOB MU PE3YJIbTATHI
HABMOJEHHUHA

Pedhpakropst

AxpomaTnyeckne OOBEKTHBBl CTaJH CO3XaBaTh B Pa3jHy-
HBIX MECTax Iocie Toro, Kak JI. Diyiep J0OKas3al HeNpaBHIIb-
HOCTb B3IJISNOB HblOTOHA Ha HEBO3MOXKHOCTb HCHDPAaBJEHHS
XpoMaTHyecKoil afeppaluM JHH30BHX OGBeKTHBOB. Hampu-
Mep, Ppayurodep HITOTOBHI HECKOJBKO OOBEKTHBOB GOJIBIINX
pa3MepoB. '

Pycckue 06GcepBaTOpHH HeMeJIeHHO HX HCNOJb30BAJIH.
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Puc. 32. ITysakosckuit! peppaxrop (1885 r.) ¢ ofpextrBOM
A. Knapka

B. §1. CrpyBe, npuMeHHB pedpakTOp ¢ aXpUMaTHYECKHM OObeK-
THBOM JAuameTpoM 24,4 cam, ycraHosjeHHbIH B IOpbese (Hepm-
Te), ONHHM M3 NePBHIX Hauaj PaGoThl MO ONpeleJeHHIO NapaJ-
JaKCOB M PACCTOSIHHEF IO 3Be3[ M H3YYeHHIO ABOHHBIX 3Be3l.
Brocencrsuu on nponomkan ux B [lynkose, 6yayun ero mu-
PEKTOpOM, y2Ke ¢ TOMOLIBIO pedppakTopa Meprna — Masnepa ¢ 06b-
extusom D = 38,5 cm, ycTanoBsenHOTO TaM B 1839 T. U B Teuenue
23 nrer sBAABLUIETOCS ONHHM H3 KPyNHeHIIMX B Mupe. Pedpak-
TOp cucreMbl Knapka amameTrpoMm 76 cu (puc. 32), ycTaHOBJeH-
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ubift B [Tynkose B 80-x rogax npoumioro Bexka, BHOBb OKa3ajcs
o pasMepaM OIHHM M3 CaMblX 6osbmiux B Mupe. I1pu6op umen
6osbiioe OKYCHOE paccTosiHMe, ofecneunBalolliee NOJYyYeHHE
H300paxenuil GONBIIHX MaclITaGoB, BHICOKHE KauecTBa KPOHO-
BOTO M (WJIHHTOBOTO CTEKOJ M XOPOLIO HCNPABJsA chepHUECKYIO
aGeppamuio. Baaroxaps 3THM KauecTBaM PYCCKHe acTPOHOMEL
B nepuon ¢ 1880 mo 1941 r. (B sToM romy Tpy6a pebpakropa
6h1a BapBapCKH paspyllieHa THTIEPOBCKUMH BOHCKaMHM NpH
oberpene [lynkosa) mpoBeny ¢ ero nomouiplo GyHraMeHTannb-
Hble HCC/IeOBaHHS NBHIKEHHS] B CHCTeMax IBOHHBIX 3Be3l.

Axanemnxom A. A. BenononbckuM mna pedpaktope Gbuia
YCTaHOBJNeHa KOPPeKUHOHHAs] JHH3a 18 (oTorpaduueckoh
axpoMaTH3aUMH HHCTpYMeHTa (CM. Bhiie) M cnekTporpad u
BBINOJTHEHB! KJIacCHUeCKHe PaGOThl MO CNEKTPOCKOMHH 3Be3f.
B uvacTHOCTH, OH HCceoBasl TaK HAa3biBaeMble CIEKTPasbHO-
JBOHHBIE 3Be3Jbl, T. €. Te [BOUHLIE 3Be3]bl, pasliesieHHe KOTO-
PBIX He MOX CHJY TeJecKONy MpH BH3YaJbHOM crocobe Hab-
JIOJEHHUs]; HAJUYME Y TAKOH 3Be3flbl HEBHIHMMOTO SIPKOTO CIyT-
HHMKa OOHapyKHBAaeTcs € HOMOLIBI0 TIOJNYYeHHS ee CIeKTpa.
Ecoin MBI BMeeM IBa CBeTAMIUXCS O6BEKTa, NPeACTaBJISIOMUXCS
HaM B BHle OXHOH 3Be3/bl, HO OLHH U3 HUX ABHMKETCS [0 Ham-
paeneHHio K Habmlojaresro, a APYrof OT Hero, TO B CHEKTpe
nofO6HOH 3Be3ibl JINHHM OJIMHAKOBBIX XHMHUECKHX 3/1€eMEHTOB
OyZyT BHIHBI CMELIEHHBIMH OTHOCHTEJNBLHO HX IIOJIOKEHHS B
CIIeKTPe HENOJABHKHOTO HCTOYHHMKA cBera. CMellleHHe IIPOHC-
XORHT K KPacHOMY KOHIY CHEKTpa, ecsqu OObeKT yIausieTcs,
H K TOJy6oMy, ec/ii OH npub/mkaercad K HaO/I0faTteso.

YkasaHHOe siBleHHe Gbl10 OCHapyxkeHo A. A. Besonoss-
CKHUM B CHEKTpPe HECKOJbKUX 3Be3f. }I3-3a cMeliieHHSI B MOMEHT
OIHCAHHOTO BhbIllle JIBMXKEHHH IBYX 3Be3X, NPelNCTaBJISBUINXCS
B BHJe OJHOH, BCE JIWHHUH B CIIEKTPE 3Be3[bl Ka3alHCh Pa3/IBOeH-
HBIMH. Korna XKe 3B€3[bl 3aHHMAaJMH TakKOe MNOJNOMKCHHE Ha Op-
OuTax, YTO OHHM JABHTAJNHCH INEPIEHANKYJSPHO Jy4y 3PeHHS,
B CIIeKTpe 3Be3lbl Ha(Moxajlach JHIIL ONKXHOYHAST YCHJIEHHAS
auuus. Ascrpuiickuit ¢mauk Jonsep (B mpUMeHEHHH K 3BY-
KY) H BCKOpe 3a HUM Pu30 (B MpUMEHEHHH K CBETY) TeOpeTHuUe-
cki, a A. A. DBenonosbckuil CHelHaTbHBIMA H3MEePEeHHSIMH,
IpoBefleHHBIME B ITyJjiKOBCKOH /1a6opaTopHH, ONpele/uay 3a-
BHCHMOCTb BEJIHUMHBI CMEIIEHHUS JIUHUH B CIEKTPe OT CKOPOCTH
IBHXKeHHST OGbeKTa.

Brnocnencteun no cmoco6y Honnepa — ®uszo 6oiin on-
pelenieHbl PasjMUHBIE XaPAKTEDUCTHKU H BENHYHHEL OPGHT
MHOTHX CIEKTPaJbHO-ABOHHBIX 3Be3f.
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B 1909 roay I'. A. TuxoB Ha TOM e pedpakTope NpPOU3BEN
HecneoBanusi Mapca.

Oanako pedpakTopbl, MOROGHblE MYJKOBCKOMY, IOCTHIVIH
NOYTH Npefesia CBOMX Pa3MepPOB H3-3a HEBO3MOMKHOCTH H3TO-
TOBJIeHHs1 GOMBLIEr0 CTeKNsTHHOTO ofbektHBa. OHM CTpajaloT
XpOMATH3MOM, YXYAUIAIOMIAM HX paspellaioliie cnoCOGHOCTH,
yT0 0COGEHHO 3aMeTHO Ha CHHMKAax IIaHeT.

Acrporpadbl

Acrporpad — 310 ABOHHAS WM TpoiHas Tpyba, CMOHTH-
pOBaHHasi HAa OJHOH TMapaNNakTHYeCKOH YCTaHOBKe, OfHA H3
ocell KOTOPO# MapafnfeibHa ocd Bpamtenus 3emau. TpyGa kpe-
[HTCS Ha BTOPOH, MepleHAUKYJISIPHOH NepBOH OCH YCTAHOBKH;
Bpamasi MHCTPYMEHT BOKPYT 00eMX Ocell, MOXHO HanpasJ/siTh
ero B Jo6yio Touky neba. PororpapupoBanne HeGecHbIX O0bEK-
TOB HepeIKO IPOROJIKAeTcs 4HacaMH, H MPH HeNOABHIKHOM
HHCTpyMeHTe HaOmofaeMble OOBEKTHl, BCJEICTBHE BpallleHHs
emiu, yXOAaT u3 noss 3peHus. Ilostomy ¢ nepso ocelo coe-
JMHSETCS 4acOBOH MeXaHu3M, DaBHOMePHO BpaIAIOMHUK HH-
CTPYMEHT C BOCTOKa Ha 3anaf, 6iarojaps ueMy dotorpadpupye-
MOe CBETHJIO OCTaeTcsi B IOJIe 3PeHHSI MHCTPyMeHTa. Tak Kak
npu ¢ortorpapupoBaHUl HeOOXOAMMO, YTOOBL H306paxkeHHe
0o0beKkTa B NPOLOJIKEHHEe BCer0 BPeMeHH CheMKH INPOeKTHPO-
BaJIOCh TOYHO B OXHO H TO 3Ke MECTO IJIACTHHKH, OJHA U3 TPYO
H3I'OTOBJISIETCS] aXPOMATH3WPOBAHHOH K BH3YaJbHBIM JydaM
¥ cHa0XKaercss OKYJ/sIPOM C KPecTOM HHTeH B NOJie 3DeHHs.

OnTuyeckue OCH BHU3YaJbHOTO H (GOTOrpauueckux OOBEK-
THBOB yCTaHAaBJIMBAIOTCS IapaJliIesIbHO, ¥ I03TOMY HabJ/I0AaTeNb,
IOCTABHB B HayaJje BbLIEPKKH OJHY H3 3Be3]l HA KPeCT HHTel
B IIOJie 3PeHHsl BH3YyaJbHOH, MM, KaK ee HashHBalOT HHadye,
BeAyliell TPyOBl, YAEpKHBAaeT €e C IIOMOIIBIO CHCHHAJIBLHBIX
MHKPOMETPHUECKHX BHHTOB, MMEIOILMXCH B YCTaHOBKe, B yKa-
3aHHOM NOJIOXKEHHH B TeyeHHe BCErO0 BPeMEHH BbLIEPXKKH.

[IpuMepoM OPHTHHAJBHOH KOHCTPYKLHUHM NOJXOGHOTO TeJe-
CKOIla MOXeT CAYKHUTh JIBOHHOH KOPOTKO(OKYCHBIH actporpad
(AKID) cucremnr H. T. TTonomapeBa (19411947 rr.), BhImy-
IIEHHBIH COBETCKOH OIFMYECKOH MPOMBILIIEHHOCTBIO (puc. 33).
OH npenHasHavajIcst €r0 aBTOPOM B IEPBYIO Ouepedb IJIs CH-
CTeMaTHYeCKHX INOBTOPHBIX CBEMOK He6a, MPOH3BOAHMBIX C
IIeJIbIO OTHICKAHHSI M H3YYeHHS! HOBBIX M IleDPeMeHHEIX 3Be3],
KOMeT, a Takike Iy Apyrux gororpapudeckux pabor. B ugacr-
HOCTH, K TaKOMy acrporpady B [lyankose npucnocobiena o6bek-
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Puc. 33. [Boitroit KopoTKOOKYyCHHIE acTpo-
rpap AKI cucremer H. TI'. Ilonomapesa

THBHASI IpPH3Ma HOBOTO THIa, cjayxKaulasl Ais MacCoBOTO Oll-
pelenieHusi ABHXKeHHS 3Be3J IO JNy4dy 3peHus. Pasmepsr mnra-
CTHHOK U 10Jisi OGBEeKTHBOB HO3BOJIAIOT B 00eHX Kamepax Io-
JdyyaTh CHHMKH YIJIOBOTO pasmepa 14°X20°, a KOHCTPYKuHs
KpeIJieHHsT KaMep Ha BTOPOH OCH, TaK Ha3blBaeMOH OCH CKJIO-
HEHHsI, JaeT BO3MOXKHOCTb NOJY4YaTh OJHOBPEMEHHO Ha MpH-
6ope K60 IBa TOXKAESCTBEHHHX CHMMKa TOH Xe o6nacTdH Heba
(yr0 ynoOHO TpH OTBHICKAHWHM HOBLHIX OOBLEeKTOB), Jinbo, ecau
NOBEPHYTh OIHY U3 KaMep BOKDYT OCH CKJOHEHHs, /Ba CHHM-
Ka COCelHMX y4acTKOB He0a.

OtpaxarenbHuie TeNnecKonsl

PaccMoTpeHHble Bblllle ONTHYECKHE HHCTPYMEHTHI, BX00Jib-
weil MM MeHblIeH CTemeHU 0OMajaOliNie HEYCTPAHHMOH Xpo-
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MaTHuecKOfi aGeppauuefl, BEI3BIBAIOT CHCTeMaTHUeCKHe OIIHOKH
HJIH TIPHBOJAT K MOTepe NPOHHIAIONIEH CIOCOGHOCTH HHCTPY-
MeHTa, 4TO TpefyeT WHOrJa BechbMa IJIHTENbHOH IPOJOJIKYU-
TenbHOCTH (oTorpadupoBanus cnabuix o6beKToB. Ilociennee
OTHOCHTCA K paboTe cO MieJeBoIMH creKTpodororpadpamu, a
nepBoe — K dororpadupoBanuio (¢ ¢uAbTpaMu H 6e3 HIBT-
pOB) IUIaHET C LeJblo H3yueHHs MX npupopu. IIpu paborte co
IEeNeBBIM  crieKTporpadgoM, B KOTOpoM  otorpadupyemblil
Oo0beKT BHJEH Ha ONTHUECKOH OcH npubopa, 3epKaJbHbIE CH-
CTeMBI, JIUIIEHHBHIE XPOMAaTHYECKOHd abeppaluH, OKAa3hIBalOTCA
6osiee BLITOAHBIMH, 4eM pedPaKkTOPHL.

B XVIII B. ruranTcKkue Mo TOMY BPeMeHH TeJecKOHbI-ped-
JIEKTOPLL € TSIKEJIbIMHA MeTaJJIHYECKHMH 3epKajaMH H3 clle-
IHaJbHBIX CIIABOB BrepBble cran crpouth B. Iepmeas. Ero
CXeMa B NPHHLMINE HHYeM He OTJIHYANAach OT CXeMBl TeJlecKona,
noctTpoenHoro 3a 12 jset o nero M. B. Jlomonocoseim B Poccun.

B nacrosiiee BpeMsi HSrOTOBJIEHHe OOJBUINX, 4eM CYIIe-
CTBYIOLIYE, JIHH30BEIX OOBEKTUBOB IO TEXHUUYECKUM YCJIOBHAM
HeBO3MOXKHO. [103TOMy B LeHTpe BHHMAHHs ACTPOHOMOB H OII-
THKOB BHOBbL HaxXOJHTCH cO3faHHe pe(ieKTOPOB C HauOO/b-
IIEM BO3MOXKHBIM BXOJHBLIM 3PaykoM.

BosHuksia HeOOXONUMOCTh B JalbHEHIIEM YBeTHYeHHsT pas-
MepoB IJIaBHOIO 3epKaja TeneckonoB. [TockonbKy ceffuac sep-
Kajia JleJIaloT CTeKJISIHHEIME (C cepeGpAHBIM HIH aJFOMHHHEBBIM
NOKPHITHEM), OTPeGOBANOCh HAYATh H3rOTOBJIEHHE OT'POMHBIX
CTeKAHHBEIX G0KOB. K HacTosieMy BpeMeHM NOCTPOEHBI HJIH
GTPOATCH JEeCATKH TeNeCKONOB C T[JIaBHHIM 3€PKajJoOM pasMepoM
Gonee 1 m.

B 1919 r. amepHKaHCKHE ONTHKH CO3Zalu 2,5-MeTPOBHIH
pedsIeKTOp ¢ 3epKaJOM H3 CIVIOUIHOTO Crekaa Aiasi o6cepBa-
Topuu Ha rope Busbcon B Kanudgopuuu. IlocpencTBoM 31010
pedaekTopa Hab/mozaTeNd IO MOCJEIHErO BpPeMeHH MHOJYYasH
IaHHble O cabefilux HeGecHbIX 06bekTax. OOHAKO STHX HaH-
HBIX OKa3aJloCh HEJOCTATOYHO JJIsl paspellleHHs] MHOTHX Ipo6-
JeM acTpobu3uKH, B TOM 4uHcle npoGieMbl H3ydYeHHd TY-
MaHHOCTeH, CMellleHHsl K KPacHOMY KOHIy JHEHMH cHeKkTpa
HT. I .

Ilns atoro Obl1 HEOOXOIWM TeENECKON 3HAYHTENBHO GOJb-
wero nauamerpa. OxHaxo coBpeMeHHAsd TeXHHKA He paclosa-
rajja BO3MOMKHOCTBIO H3TOTOBJIEHHSI I'JIaBHOTO 3epKania GoJib-
IIOTr0 AMaMeTPa H3 CIVIOMIHOro cTekna. Heo6xonumo OwlLIO Ha-
TH HOBble nyTH. B 30-x romax XX B. NpaBuJbHOE pellleHHE 3a-
-Jaud Janu coBeTcKHe yuenble akal. K. B. I'pebenuukoB u
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Puc. 34. Teneckon-peduiextop o6cepsaTopun ha rope Ilasomap

H. T. IlonomapeB, npeisiOXuBIINe NDUMEHHTh B TaKHX TeJe-
CKOTaX CTeKJSIHHble 3epKaja peGpPHCTOH CTPYKTYpPH (10 ThIb-
HOYl CTOPOHE), cBapeHHbIe H3 OTHAENbHBEIX 37eMenToB. B 1949 r.
GIU3KYIO HIelo OCYLIeCTBJSIIOT aMePHKAaHCKHe ONTHKH, co6paB-
IIHe M Oonpo6GOBaBlLIHe HOBLHIA IHTAHTCKHI TeNeCKOIN C rJIaBHRIM
3epKajoM peOpucTod, HO He CBapeHHOH, a BHIIIABJIEHHOM
CTPYKTYpHI, IuaMeTpoM 5 m (puc. 34).

[Ipy nepBOM HCIBITAHHH OH 3acHHAJ OOBEKTH, KOTOpLE B
4 pasa cnaGee gortorpadbupyembx ¢ 2,5-MeTPOBLHIM TesleCKONIOM,
H [O3BOJIHI OGHAPYXKUTH OCTPOBHYIO BCENEHHYIO, JEXKAIY0 OT
3em/1d Ha PaCcCTOSTHUM B MHJIHAPA CBETOBHIX JeT. OnHako nosy-
yeHHBIe H300paxkeHys He OblIM BIOJHE XOPOIIMMH, YTOOH! yBe-
PEHHO OTJHYUTh OUeHb HaJleKhe OCTPOBHBHIE BCeJIEHHBIE OT G-
KaflluX 3Be3l. YJyulleHHe ONTHKM NyTeM AuadparmupoBa-
HHSL KpaeBOH 30HB! 3epKaja HMeeT, KaK OKasajoch, pellaio-
mee 3HayeHHe. BriocseicTBuM 3epKajio Teseckoma GBLIO mepe-
mindoBaHO W KasibHeliliee HCOBITAHHE TI0KA3aJoO, YTO OHO
yayuuwinnaock. PeGpucras CTPyKTypa, NO-BHIHMOMY, OMNpasB-
IuiBaer cels.

B nporecce paboTtkl HaA TenecKONOM JuaMeTpoM 2,6 m 1
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KpbiMa cOBeTCKHe ONTHKM NPHMEHHJIM METOA NPHAAHHSA 3epKa-
Jy TO THIJIbHOH CTOpOHE SYEeHCTOH CTPYKTYDHI, KOTOpas, OX-
HAKO JOCTHraeTcsl He CBaDKOH WJIM BBINJIABKOH, a NyTeM BLI-
CBepJIMBAHHA (4451 pasMellleHHss MeXaHHW3MOB DasrpyskH H
CHUXEHUSA Beca). )

Kak ynoMuHanoch B IepBOf ryaBe KHHTH, 6Gojiee HJIH Me-
Hee aHa0eppalMOHHEIE CHCTEMB! [[BYX3ePKalbHbIX pedeKTo-
poB Obuin paccyntanbl llIBapummnbnoM, Puuyun, Kperhenow,
MaxkcytoseiM 1 Kyne. Haunyummpii u3 Takux Teseckonos — tele-
ckon IBapuninsibia —okasascst cBOGOLHBIM OT KPHBH3HHI 11041,
HO 06Jafial acCTHTMaTH3MOM.

3epKanbHO-NMH3OBbLIE CHMCTEMBbI

Heo6xonuMocTh yBe/HUEeHHs] PasMepOB IOJS 3ePKasbHBIX
ONTHYeCKHX TNPUGOPOB INpH OXHOBPEMEHHOM COXPaHEHUH
CBOHCTB aXpOMAaTH3alLMH NPHBENa K NOCTPOEHHIO 3ePKajIbHO-
JHH30BBIX cHcTeM. OJIHOM M3 HHX, BIEPBLIe BOLIEIIEH B acTpo-
HOMHYECKYIO NPaKTUKY, siBMaach cucrema Hlmuara. IIpu Bcex
ee HeJOCTaTKaxX OHa o0JaflaeT HaWJYYLIUM NOJIEM H JO HAcTof-
Iero BpeMeHH LIMPOKO HCNOJb3YeTcs.

B CCCP B 1941 r. n3o0pereHbl H CO3JaHbl HOBEIE ODHTH-
HaJibHEIE MEHHCKOBHe Tejeckombl cucremul [I. JI. MakcyTtosa.
Camblil GOMBILOH H3 HHX C BXORHBIM 3paukoM 70 cm, MOCTpOeH-
Hulfl B JIeHHHTpaje, HMeeT OueHb YIAaYHYIO KOHCTPYKLHIO, aB-
TopoM Kotopoil siBnsiercss b. K. HMoannucuauu. [Ipu6op pa-
Gotaer Ha AGacrymanckoil oGcepBaropuu. Ha Anma-Artuackoi
o6cepBaTOPHH YyCNeIlHO padoTaer anajoruunblil (D = 50 cm)
MEHHCKOBHIH Tejeckon (puc. 35). MIMeHHO ¢ 9THM HHCTDyMeH-
TOM GbLtd mosyuens otorpaduu Tymanuoctd AHIpOMenbl H
MHOTHX JpYrHX HHTEPeCHBIX OGBLEKTOB.

Onnako NOCTPOUTD TeJIeCKONH cucTeMbl MakcyToBa u llimuz-
Ta C BXOIHLIMH 3paukaMH AHameTpom GoJjblle 1,4 M mpaxTHue-
CKM OKa3aJoCh HEBO3MOXKHBIM M3-32 HEOGXOAMMOCTH yCTaHOB-
KH B HHX OFPOMHBIX MEHMCKOB H KOPPEKUHOHHBIX MJIACTHHOK
M3 ONTHYECKOIO cTek/a. Pa3pa6oTka KOHCTPYKIUH 3€pPKalbHO-
JIHH30BOT'O TeJeCKONa, CBOGOJAHOrO OT YKa3aHHOIO OrpaHuye-
HHs, 3aBepiunnach co3fanueM B 1948 r. B CCCP onwitHOTrO 06-
pasua Takoro mpubopa (ACH-4). Ero uzea npunamiexasna
I'. T. CnocapeBy, a koHcTpyktuBHOe odopmienne — B. K.
Hoanununcuan.

EnuncrBeHHBIH — SK3eMmiAp — Tedeckona  pa6oTtan B
ITynkoBckoit o6cepBatopuu (puc. 36). Dro — GecueseBoit

139



Puc. 35. TTosyMeTpoBEI  MeHHCKOBEIH TeslecKOI
ACH-2 cucremnt . J1. MakcyToBa H KOHCTPYK-
uun B. K. Hoannucnanu

cnekrporpad ¢ BXOAHBEIM 3paukoM pasMepoM 28 cu 1 POKyCcoM Ka-
Mepsl 50 cu. ['maBHOe cepuyeckoe 3epKano ero KaMmephl UMeeT
Iuametp 32,5 mm u orHOCcHTesbHOE OTBepcrHe 1 : 1,4, a3ep-
KaJbHO-JIMH30Bas cHcTeMa, 06palnaonas CXOAANIHACT Tyu0K B
NPHMEPHO NapajijieNbHEIH, BMECTe ¢ ONPABOM HMEET MOTIePEUHHK
10 cu. Pasmepsr BXOZHOTO 3payka CHCTEMB! TAKOBBI, YTO BHHbBE-
THpOBaHHe Nyuka Ha ocH, paBHoe 15%, jgaer moTepio JwiIb
0,15 3B. BeJ.

Cieprueckas abeppanus CHCTeMbl MO uccaenoBanuio A. B.
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Puc. 36. 3epkanbro-nunsoBas kamepa ACH-4
B ITyJkoBckoit o6cepBaTopru

MapkoBa MoxkeT ObITh OXapaKTEePH3OBaHA TEXHHUECKOH mO-
croanuofl 0,19 (no I'aprMany), u4TO MO3BOJISIET OTHECTH 3TOT
$0oTOOGBEKTHB K paspsiiy XOpoInHX. XpoMmarHueckas abeppa-
M5 Kamephl B 4 pasa MeHble, UeM Y LefiCCOBCKOro OGBEKTHBa
«Teccap» paBHBIX pasMepoB (puc. 37). Kamepa ucnombsyercs
s GOKaNbHBIX CHHMKOB (okyc 15,03 M) TymanHOCTEl C
IeJbl0 KOMIOPHMETPHH B doToMeTpuu nociefnHux. OHa npume-
HSETCS CHCTeMaTH4ecKH Npu QororpapupoBanuu u ¢GoTOMET-
PHPOBaHHH JYHHBIX 3aTMEHMH, H3YYEHHU MOJsipU3auu# JIyHH
H MaJiblX IUIaHeT ¥ T. A. JlauHa Bcell KaMepsl NpH (POKYCHOM
paccrossnuu 1,5 m, cocrasiasier Juwb 70 cm, CJAeIOBaTeJNbHO,
NpH6OP N0 BEJHUMHE MHOTO MeHbIIe APYTHX peduIeKTOpPOB aHa-
JIOTHYHOTO Auamerpa. [JosToMy OH yJAOoOeH, B YacTHOCTH, AJIS
'9KCMeAHUHOHHLIX paborT.
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Hanuuue BHYTPH CHCTeMbl BTOPHYHO CYXKEHHOTO napaJs
JEeJBHOTO NYYka HO3BOJHJIO YCTAHABIHBATE B HEM IIPH3MEI
IPSMOro 3peHus ¢ JHHeHHOH mucnepcuedt, cocrasisoniesi 200
u 400 A Ha | mm nas obnactu cnexktpac b, paBHO# 4360 A. B

“M
1+
p Z/ Puc. 37. Xpomartuyeckue
Us KpHBHe actporpados: [ —
4 ACH-4 (pacuer), 2—AC-4
Ir (u3mepenne, Ty nxoBo),
3— Acrpo-Teccap  (Cume-
8r u3), 4— ueThlpexAMH3OBH
/ 3 (AGactymanu)
7

N SN R AN TR S N SN O N R SO Y B
380 420 460 SO0 Sv0 580 620 660
MMK

HTOre MCNONb30BaHHusA npubopa B I1ysnKoBe LomyueHO GoJbiuOe
KOJIHYECTBO CNIEKTPAJIbHBIX HEraTHBOB [JISi H3YYEHHUS [IePEMEHHBIX
3Be3Jl U JIOKA3aHO CYIECTBOBAHMe 3Be3J| ¢ Maccodt, B 60 pas
npeBbiiaomell Maccy CoJiHna.

CreuyuasuCThl-acTPOPU3UKU CUHTAIOT, YTO JaHHBIH Gecie-
JIEBO | CIIEKTPOrpad gBisercs HauGosee 3DOEKTHBHLIM H3 PaB-
HBIX €My 0O CHJIE.

YcraHoBku gns u3yvennsn ConHua

YcraHOBKH Ajisi HccaefoBaHusi COMHIA M €r0 CBOHCTB Kak
B OObI4HOE BpeMsl, TaK H BO BPEMS NOJIHBHIX 3aTMEHHMH OTJIH-
yalorcs OT onHcaHHBIX Bbine. OrpomHast 3Heprusi, H3Jyuae-
Mas CBETHJIOM Ha 3eMJiio, Tpe6yeT Mpexk[e BCEro He3HAYHTE b-
HOJ CBeTOCHJIEI HPHOOPOB.

Hna usyuenus camoro CoJHI@ CTPOSAT JUIMHHOQOKYCHBIE,
HEMOJIBUXXHbIE TeJECKONhl ¢ FOPH3OHTANBHBIM HJIH BEPTHKAAb-
HEIM HamlpaBjeHHeM IJ1aBHOH omnTuyeckod ocu. Jlyuu Comnua
nonajalT B OObeKTHB 3TOTO TeJIECKONa MOC/Te OTPaxKEeHHs OT
ABYX IJIOCKHX 3€PKaJ TaK HasbiBaeMOH LieJOCTATHONR YCTaHOBKH.
OnHO H3 3epKaJ C NOMOMIBIO YaCOBOrO MEXaHH3Ma II0BOpauH-
BaeTCsi BOKPYT OCH, NapajjiebHOH OCH BpauleHHs 3eMJIH, YeM
JOCTHIaeTCA HeMOABUKHOCTL u3o6paxenuss CoaHua B (okyce
npubopa BO Bce Bpems HaOmopenusi. IlpuGopoM rtakoro tuna
ABJISE€TCS COBETCKHH TOPH3OHTAJbHBIH (TaK HAsbIBaeMbli Ma-
Jpif) conneunnlit Tesneckon H. I'. Ilonomapesa.
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Jlyu Connna cHauana nomajaeT B HeM Ha IWIOCKOe 3epKaJo,
ppaliaeMoe TNOCPeJCTBOM YacOBOTO MeXaHM3Ma B 2 pasa Me]-
JleHHeH CKOPOCTH BpalleHHsl 3eMJIH BOKPYT OCH, a 3aTeM OTpa-
sKaeTcsl OT Hero Ha IJIOCKOE 3ePKaNo, CTOslllee HA ONTHYECKOH
ocu napa6osnnueckoro sepkana (D = 0,4 » u F = 17 m), xo-
TOPOE MOXKET HAXOIUTHCS B OJHOM H3 IBYX mojoxenuit. B nep-
BOM TOJIOXKEHUH OHO TOCHIIA€T CXONAUIMIACHA Nyd4OK NPSIMO B
KacceTHOe MpucnocoGienne 0cofOro THMA € aBTOMATHYECKUM
3aTBOPOM BNepelH, MNO3BOJSIOLHM OCYIIeCTBISATbL BhIIEPKKH
10 0,001 cex. Bo BTOpOM moJIOXKeHHH IJIaBHOE 3epKaJjO Hanlpas-
JIfleT NMYYOK CBeTa B KacCeI'DEHOBCKOe 3ePKaJjo, YATHHsoIlee
(OKYCHOE PACCTOSHHE Tes1ecKola, OT KOTOPOTO CBET OTpaxKaeT-
csl B JIPYTYIO KacceTy, uto HeoGxoaumo aas cdororpaduposa-
nua npu QoxycHom paccrosiuun 60 m. Ecam napabosgeckoe
3epKaj0 HAXOINHUTCS B NEPBOM IOJIOKEHHH, TO NYYOK CBeTa
MOKHO MepexXBaTUTh HAONOJTHHTEJIBHBIM IINIOCKHM 3epKajloM U
HaNpaBUTb B NPUCIOCOGMEHHBEIH K HHCTPYMEHTY cheKrporpad
WIH CHeKTPOTeTHOKHHeMaTorpad.

dror Teseckon eme B anpene 1941 r. Obl1 ycTaHOBJEH B
[Tynxose H. I'. [loHoMapeBEIM, KOTOPBHIH BecbMa ycneltHo ¢o-
TorpadupoBaj HAa HeM COJIHEUHYIO TPaHY/SAUHIO W MOJYYHT
HECKOJIbKO OUeHb yIaYHBIX CHHUMKOB JIyHEI. PaspylueHHbI#t BO
BpeMs BOHHBI 1941—1945 rr., oH Obl1 BOCCTaHOBJEH MO CO-
xpaHuBIIHMCA yepTexkam B 1949 r. (puc. 38) u cefiyac BHOBB
pa6otaer B Ilynaxose.

IIpu 3KCHeUIHOHHBIX HAGMONEHUSIX TNOJHBIX COMHEUHBIX
3aTMEeHHH JJIs1 HCCJeOBAHHN CTPOeHHS KOPOHH, a4 TaKkKe Npo-
TyOepaHueB (CONMHEYHBIX BLICTYIIOB) HCIOJIB3YIOTCS acTporpa-
¢l Cpenn HHX 0cofoe 3HayeHHe MMEIOT CHElHAJbHbBIE 3aTMEH-
HBle KOpoHOrpadgsl. 3a pyGexoM KOPOHOTpadbl CTPOHJIHCDH
OGHIYHO B €IHHUYHBIX SK3eMIUIsIpaX, N0 HHAMBHAYAJbHBIM BKY-
cam ucenepoBatenefi. s HaGMOXeHHS MOJNHOIO COJIHEYHOTO
satmenus 19 umons 1936 r. B CCCP 6pw1 mocraBiieH BONMpoC O
IIOCTPOiiKe MATH COBEPIIEHHO OZHHAKOBBIX KOPOHOrpadoB s
TOro, 4YTOGH PACNOJIOXKHUTE HX B PasHbIX YacCTSX MOJIOCH 3aT-
MEHHSI M MOMHUMO OOBIUHBIX HCCJAEHOBaHHH SPKOCTH KODOHHI
BIIEpPBbIE MOJNYUYHTH BOSMOXKHOCTb HA OCHOBAHHH NPOMEPOB ee
CHHMKOB CYIHTb O CKOPOCTH CMeIlleHHSi MaTepUH B KOPOHe
4 xpomocdepe.

BrLio pelieno nmocTpouts KOpoHOrpad ¢ GOKYyCHBIM paccros-
HUeM b M U o6bekTuBamMH nuHaMerpoM 10 em. OGBEKTHBH H3FO-
TOBASAIUCH nof pykosojcrsom . [. MakcytoBa, a KOpOHO-
_Fpadbl MPOEKTHPOBAJIUCH M OCYLIECTBJISIHCh JIeHUHI'PAaACKHM
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Puc. 38. Conneunsiit teneckon H. I'. Tlonomapesa B npouecce H3aroTOB/EHH I

aCTPOHOMHYECKUM HHCTHTYTOM. B uX paapa6oTke npuuaau
yuactue H. I'. Tlonomapes, JI. A. Cyxapes u A. B. Mapxkos.
[TpuGopsl, HcHbITaHHBIE CHAyala B ACTPOHOMHUECKOM MHCTH-
TyTe, B JaJbHelllleM yCHelHO paCoTady npy HaGMOReHHAX
COJIHeUHbIX 3aTMeHuit 1936, 1941 u 1945 rr.

Ilo chuMkam nepBOro U3 3aTMeHHHl, CAEJAHHBIM C NOMOIIBIO
geThipex Kopouorpagos, E. §I. Byrocmasckas, C. K. Beex-
cearckuit 1 A. H. Jlefiu o6HapyRuiu GOMbLIKE CKOPOCTH Ie-
peMellleHHs] KODOHAJBHOH MaTepHH.

Bo Bpemst Broporo 3atmenns M. C. 3enbuep u A. B. Map-
KOB H3YUYHJIM CTPy#uaTOe CTpPOeHHe MNOJAPHOH Xpomocdephl
Connua (puc. 39) u cosmectso ¢ E. fI. Byrocnasckoli ycraro-
BH/IA HENOCPeICTBEeHHBIH nepexoi XpoMochepHEIX HCTeYeHHH
B CTPYHU KOPOHBI, a4 TaKkKe HajquuHe OBICTPHIX JBHXKEHHH Xpo-
MocthepHbIX BblCTynoB. Y Jiuiub uepes TPH TOZA aHAJOTHUHOE
fiBJIeHHe OOHAPYXHJ, MOJIb3YSCh TaK Ha3bIBaeMbIM BHe3aTMEH-
HbIM KopoHorpagom, amepuxaner PoGepre. Ciieuth 3a crpoe-
HHEM KOPOHHl HYHO TaKyke M BHe 3aTMeHHil. VcciemoBaHus
NI0Ka3aJi¥, YTO ee CTPOEHHE ONPefesieTCsl TeMH Ke aKTHBHLIMH
obyactamp CoJsiHIa, KOTOpHIE IUIIOT HA 3eMJI0 NMOTOKH KOPMYy-
CKYJI, BJHSIOIUX HA 3eMHYIO aTMocdepy.

TpynHocTs BHe3aTMeHHBIX HaGMIOEHUH KOPOHBI 3aKJH0-
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Puc. 39. Crpoenre [coniHeuHO# KOPOHBI M NOJSPHOH X pOMO-
chepe. Pororpadus] noayyesa Ha COBETCKOM CTaHJapTHOM
kopouorpate Acrponomuyeckoro uacturyra AH CCCP  (moa-
Hoe conHeunoe satMenre 21 centabps 1941 r., MOSMTHBHBIK
OTIIeYaTOK)

yaeTcsl B TOM, YTO $IPKOCTb HeOa, oxkpyxatwouiero Conaxie, Ha-
MHOTO IIpeBhILIaeT SPKOCTb KOPOHEI; OHAa 06YC/IOBJIHBAETCH pac-
cesiHHeM COJIHEYHOTO CBeTa B aTMocdepe ¥ 3HAUMTENbHO YMeHb-
lIaeTCs MO Mepe yBeJHYeHHs BLICOTEI MecTa HaGMIOJieHUs Hal
YPOBHEM MODS. :

TlepBrie BHe3aTMeHHble HaOMIOIEeHHS KOPOHH! ObIIM BHINOJ-
Hensl JIno ¢ nomowmplo kopoHorpada Ha Bbicote 2000 m Hagn
ypoeHeM mops. st Toro urolbl H3GexaTh BPEHOTO pacces-
HHA cBeTa B TPyOe u oObeKTHBe, JIHO 3aMeHHs OGbIYHBIH ABOH-
HOHl axpomaTHuecKHH OGBeKTHB MPOCTOH JHH30H H3 GeCCBH/b-
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HOTO CTeK/a, HAeaJbHO OTMONHpoBaHHOR. Kpome Toro, Geutu
IPHHATEL Mephl K YZANEHUIO NbIIM U3 TPYOh. B ¢dokanbHO#
IJIOCKOCTH JIHH3H, Ha MecTe u3o6paxenus CosnHua, HAXOIMJ-
Csl HeNnpo3pauHblii KDYIJIBIH 3KpaH, CO3AaBaBUIUHl B HHCTPY-
MeHTe HCKYCCTBEHHOe COJIHEYHOe 3aTMeHHe, doTorpadupyemoe
criennanbuoil kamepoii. [TocpencrBoM Tako#i ycranoBkd JIuo
HONYYH/J BHE3ATMEHHBIE CHUMKH KODOHBIL.

B CCCP B mocnennue roibl BHE3aTMEHHBI KOPOHOTpad
Gb1 ycranosaed Ha ropHoit cramuud AO AH CCCP 6mus
Kucnosoacka, sateM Ha ropHOH craHmuu o6cepBatopun AH
KasCCP 6aus Anma-Atel u B Bepxnux Casnax. B camoe
nocaentee Bpems mist ropuuix cranuuit FAO AH CCCP (ITya-
KoBcKo#) 6su3 Kucaosoxcka 1 Cu6M3MHP AH CCCP (Mp-
KYTCKas OGJacTb) MOCTPOEHH! camute OOJBIIHE M BBHICOKOKA-
yecTBeHHBIE KOpOHOrpadel B MHpe ¢ mapaMeTpamMH OOBEKTH-
BoB D = 53,5 ¢u, F =8 m. OHHM yCTAaHOBJNeHH HA mmapas-
JIAKTHYECKON MOHTHPOBKE M HMEIOT 3JeKTPHUeCKU# YacoBoil
mexanusm. HauGosiige xopoHorpadnst 3a py6exom, yCTaHOB-
neunnte B CIIA (Knafimake, [Tuk Cakpamento), HMeOT
D=40cm, F=7 m.

Cpasuurensao nenasso U, A. IlpoxodreBa mnoxasana, 4To
oco6asi KOHCTPYKIHSI KOpoHOrpada MO3BONsSIeT BecTH Ha6JIo-
IEHUs SMHCCHOHHBIX KODOHAJBHBIX JHHHH Jaxe Ha He(OJb-
mIo# BLICOTE HAJM YPOBHEM MOpH, B gacTHOCTH B Ilyskose, rre
ObLT TOCTPOEH M YCHEINHO pafoTaeT COOTBETCTBYIOMIMA NpH-
6op (a ero mozudukanus — B AGacTyMaHCcKOH 06cepBaTOPHH).

Ceituac KopoHorpad Hcrnonbayercd OGHMHO B KOMOMHAIMH
¢ uHTephepeHUHOHHO-NIOMSI PU3ANHOHHEIM = CBETOQUIETPOM
(UI®), cnexrporpadom, mnoasipusatopoMm H T. A. llpumerne-
HMe B HeM B KauecTBe INPHEMHHKA H3JYUeHHS 3JIeKTPOHHO-
ontryeckoro npeo6pazoBatens (DOIl) no3BOAUIO NONYUUTDH
Kak uHpakpacHble CHUMKH KOpoHH! (A. A. Kanuusx), Tax u ee
cnektp uanyuenus (B. I'. Kypr, M. H. I'neprnues, Y. A. Ilpo-
kodreBa u apyrue acrpoaomel CCCP). BresatMmennble HaGuto- .
ReHHsl KOPOHBI NPHHSMH CHCTEMAaTHYeCKHH Xapakrep.

Briie MBI yMOMHHAIH O METOXWKE H3y4YEeHHs] COJHEYHOH
xpomoctepsl BHe 3aTMeHMs. XpoMocdepa COCTOUT H3 MOHO-
XPOMATHUYECKHX M3JNYYeHHH BOJIOPOJA, HOHH3HPOBAHHOTO Kalb-,
LKA ¥ HEKOTOPBIX APYTHX sneMenToB. B nauane XX B. 3a rpa-
Hule#l OblJl NOCTPOEH CIeNUaNbHLI CcrneKTpaibHb mpubop,
KOTOPHI B 3aBHCHMOCTH OT TOTO, KaKHM MeTOZOM (BH3yaJb-
HbM WU GororpaduueckuM) MPOH3BOAUNUCH HAGMIONEHHUS, HA-
3bIBAJICA CMEKTPOTENHOCKONIOM HJIH CIHeKTporesnorpadom.
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Sror npubop npencraeasier cobofi cnekTporpad ocoboi
KOHCTPYKLIHH C NpHU3MOA HJAH JHPPAKIHOHHOH pellleTKoH.
Ero MOXHO TNPHCOEMHHSTh K TeJEeCKONYy H/IH YCTaHABJIHBAThH
HENO/IBHIKHO ~ TOPHM30HTAJIbHO MJH BePTHKaAbHO. Ilpu srtHX
yCI0BHAX OObEKTHB, JAIOLIMH HA NMEPBOH LIENH CIEKTPOreNHO-
ckona u3obpaxende CojHIA, TaKXKe YCTaHABAHMBAETCS HENOX-
pukHO. Jlyun CoJiHI2 NONAfaoT B TaKOH 0ObEeKTHB, OTPaXKasCh
OT 3e€pKajia IeJIOCTaTa, BPAIaeMOro NOCPEfCTBOM YacOBOrO Me-
xanuaMa. B ¢okanbHOH NIOCKOCTH KaMmepbl CHeKTPOTENIHOCKO-
na, rie noayyaercs cunektp CosHLa, HAXOAUTCS BTOpasi LIEJb,
KOTOpasi BBIAE/sieT U3 CIeKTPa TOJbKO OQHY JIHHHIO, HaNpHu-
Mep JHHuio H woHusuposanHOro Kanbuusi. Ecau Mbl npuse-
JeM 3Ty LieJb B 6bICTpOe JABHKEHHE B HalpaBJCHHH HHUCIICPCHH
crekTporpada, a 3a Hell HENOABHKHO YKDENHM OKyJasp WIH
(POTOINIACTHHKY H 3aCTaBUM MOCJIEJHHE IIOCPEACTBOM KaKoOro-
Jau60 npucnocobieHus nepeMeliaTbCcsl MO NePBOH 1iesH, CHH-
XPOHHO C JIBIKEHHeM BTOPO#, TO HabaiolaTesNb YBHIUT B OKY-
asp (a miaactuHKa 3adukcupyer) uzoGpaxenne Bcero ConHua
B CBETe OJHOH MOHOXPOMATHUYECKOH JIHHHHU.

o Benuroit OxraGpLCKOH COLMATHCTHUECKOH DPEBOJIO-
IMH HH OXHOTO nojo6Horo mpubopa y Hac He Obwto. B 30-x
rozax, KOTAa BBISIBHJACh HACyIlHAs HeOOXOAUMOCTb B HpOBe-
JeHUH CHCTeMaTHyecKMX HaOmonenufi 3a ConHueM IS HYXKA
Hapojauoro xossiicrea CCCP, Takne mpuGopel GbLin nproGpe-
Terbl B Amepuke 1as1 Abacrymanckod, Kpuivcko# u Tamkent-
ckolt o6cepBatopuil. K ToMy e nepHoiy OTHOCUTCSI U CO3JaHHe
YNOMSIHYTOr'O BbIILIE COBETCKOTO CIEKTPOreHOCKONa, Hayatoe
B 1934 r. no muunuatuBe H. I1. Bapa6amosa u H. T. Tlo-
HOoMapeBa. Tax Kak 006a yuacTHKMKa paGoThl UMeJNH 3HAUUTEJb-
HBIH OMBIT B ILIHGOBKE 3€pKaj ¥ NOCTPOHKe npubOpoB, 10 BCe
yacTH (3epkajia, [leJH, ABUKYIIHMACS MeXaHH3M) H3rOTOBJS-
Juch B XapbKOBe [IPH MX HenoCpeACTBeHHOM ydactuu. B 1935T.
B XappKkoBe OHH 3aKOHUMJH COODKY HEpBOTO COBETCKOTO
cnektporennockona. B 1938 r. oH Obli npeBpalieH B CIekK-
Tporesuorpad.

Bropoii, Gojiee coBepIleHHBI COBETCKHUIE CeKTPoreauorpad
Obit mocrpoen Ha Kpbimckoit o6eepBatopun npod. A. B. Cesep-
HBIM COBMECTHO C HHMKEHepPOM-KOHCTPYKTOpoM I'. A. MonuHeM.
310t npubOP OTIMYAETCS OT X aPbKOBCKOTO CHHXPOHHBIM JIBH-
*eHUeM MPU3MBI IIOJIHOTO BHYTPEHHETO OTPaxeHHs COBMECTHO
€ BTOpOI lienblo, nepeMetnarnieiics y nepeok. Ilociaensee 06-
CTOATENBCTBO MO3BOJIHJIO NOMYYHTh 0OJee COBEpIUEHHBIE CHeK-
TPOreJIHOTPaMMEI.
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Cnekrporenuorpadsl MUPOKO HCNONB3YIOTCS B acTPOHOMI-
yecKof MPaKTHKe, HO OHHY HMEIOT H HeflocTaTKH. C HUME, HANDH-
Mep, HEBO3MOXKHA OJHOBPEMEHHasi CheMKa BCell NMOBEPXHOCTH
Cosiuna. MexaHuueckue HeJOCTAaTKH MPHGOPa BHI3BLIBAIOT HCKA-
JKeHHe CHHMKOB.

IMosanee pns KpriMckoit ofcepBaTopHH TOZA PYKOBOIACTBOM
A. B. Cesepnoro u Il. B. [{o6biuuHa Gbl1 noCcTpoeH GOJIBIION
ODHUTHHAJIBHBIA OallleHHBIA COJHEUHBIH TeseCcKON, HMeIOUH
cnexTporpajuyeckue H cnekTporenuorpaduueckne KoMOGHHa-
LUH. '

Crioco6 mosyueHusi MOHOXpoMarHueckoro cuumka CosHua
B JIOGOM Y4acTKe CIIEKTPa CTaj BO3MOXKHBIM TOTZa, KOrja Gblin
CO3JaHbl YIIOMHHABILIHecH HHTePhepeHIHOHHO-TI0/S PH3AIHOH-
Hele yakomnosiochble GuiabTpel (MIIP), npunmun nefictBHA KO-
TOPLIX MBI OHHIIEM HHXKE.

A. B. Cerepunlii cosmectso ¢ A. b. T'unpBaprom usrorosu-
JIH H HKCIOJNb30BaNH B KOMOMHAUMH C BHE3aTMEHHBIM KOPOHO-
rpajom KpwiMckoii 06GcepBaTOpHM NIPH MOHOXPOMATHUECKHX
cuumrax gerajell ConHua wnTepdepeHUHOHHLIA (uABTP IO-
BBIIEHHOTO KayeCTBa, MPOMYCKAIOUHi nojocy mupuuoi 1,8 A
(B nocsiennee BpeMs — Bcero Juiwib 0,7 A). [TonoGuble ¢HIBT-
PHI, TIPOINYyCKalolHe NOJOCH mupuHOH 3 u 5 A, cymectBoBaiu
u 3a rpanuuedl (Ppanuus, CIHA).

HnTepdepennyionsble GUALTPSl MOTYT ORITH NpelBapHTe/b-
HO PAacCYMTAHE! MO MOJOXKEHHIO NOJIOC TPONYCKAHHS Ha JIOGYIO
HYXHYIO o6nactb criektpa. Ilpu TO#l Ke mupHHE NOJOCH TIPO-
NYCKaHHA OHH BO MHOIO pa3 BHIFOAHeH OOBIYHBIX (PUJIBLTPOB.

@PuabTp — 5TO MACCUBHBIA 6JIOK, CKJEEHHBIH H3 HECKO/b-
KHX IVIaCTHH KBapua HJH [O0JEeBOr0 Imnarta € HPOCAOHKOH
U3 COOTBETCTBEHHO OPHEHTHPOBAHHEIX NOJSIPOMIOB H € JONOJ-
HHTeJbHBIM CJ1a60 MOTIJIOMIAIOUM OGBIKHOBEHHBIM (HJIBTPOM.
Ero ycranaBnuBaioT mepell (POKYCOM BHE3aTMEHHOTO KOPOHO-
rpadpa. Opgna njacTuHa, HM3TOTOBJEHHAs M3 JABYXKpaTHOIpe-
JIOMJISIIOLIErO KBapua WM 1INara, CTOHT MeXAy IAByMs INOJA-
pouziaMu, NpUYeM OT NePBOrO H3 HHUX IJIOCKO NOJSIPU30OBAHHBIH
Jy4 INajaeT HOPMaJbHO TI'PaHH IUIACTHHB!, BBIPE3aHHOH Tak,
4TO ee TPaHHM NapaJiiesibHEl I1aBHOH ONTHYECKOH OCH KpHCTaJ-
Ja. M3-3a pasnuuus nokasaTeseil npesoMJieHUs OCLIKHOBEH-
HOIO H HeOGBIKHOBEHHOTO Jyuedl KpPHCTalJIOM WM, LPYTHMH
CIOBaMM, CKOPOCTeH MX DacnpOCTPaHEeHHs MEXIY JydYaMH IO
BHIXOJle M3 MJacTHHB of6pasyercs pasHocts (as O, siBasiO-
masics NPHYAHOH BO3HHKHOBEHMA BIOJb CIEKTpa MHTephepeH-
IHOHHOH KapTHHHI. PasHocTh a3 3aBHCHT OT TOJIIHHBI HJja-
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CTHH CiteftytotniuM  o6pasom:
’ nd
6 = 231: W y

rie d — TommUHa, N — NOKasaTelb NPEJIOMIEHHS, A — IJIH-
Ha BOJHbl. [JoJioeHHe NONOCH MPONMYCKAHAS OIPeneIseTcs
ypaBHeHHeM

rle A — IeJoe YHCJIO.

Otcioza caenyer, 4To OJHA NJIAcTHHA 06pasyeT BIOJb CHEK-
TPa HECKOJIbKO 30H [IPONYCKaHHA H PAX TEeMHBIX IPOMEXKYT-
KOB MEXAY HHMH. ECJIH COeIHEHTHL B OAHOM (DHJBTpPE HECKOJb-
KO TPOCTOEHHBIX MOJSPOUIAMH KBapLEBHIX MJIACTHH, PACHO.I0-
KEHHBIX B MOPsiiKe MOCJAeNOBATENbHOIO YABOEHHS HX TOJILIH-
Hbl, TO MOGOYHbIE MAKCHMYMbI NPONYCKAHHSA B KaXKJOH U3 Ta-
KHX noJioc 6yayT Bce GoJiee U GoJiee CyxKaTbCst, @ YACIO HX Oy-
JeT pacTH NPOMOPIHOHAJLHO TOJLIKHE NIACTHH. B pesysbra-
Te COBMECTHOTO JeHCTBHA BCEX MJIACTHH yepe3 QU/ILTP HA HYX-
HYIO HaM 30HY YYBCTBHTENBHOCTH (OTOCJOS NpoHzer Juip 3
UK 4 y3KUX 30HBI NPONYCKaHHS.

B kpriMckoM mpu6ope OfHa H3 HHX coBmasia ¢ JuHueld H,
BOJOPOZA, a OCTaJbHble OBLIM HOTalleHbl JeficTBHEM RONOJHHU-
TeJBHHOTO OGBIYHOrO cBeTodunbTpa. Tak Kak AJiHMHA BOJHEL 30-
HBI TIPONYCKAHHUSI 3aBHCHT OT TeMIeparypsl QuabTpa, a Tpeo-
BaJOCh OOECHeyduTh COBIAJEHHE ee ¢ MOHOXPOMATHYECKHM H3-
JyYeHHeM JIMHHH BOAOpoja, GuibTp ObL 3aKMOYEH B TEPMO-
crar. C 3THM uUABTPOM OBUIM NOJydYeHHI IiepBble COBETCKHE
KuHOGuIBMBL, 1o3BoJiuBinne A. B. CeBepHoMy clenarb Bax-
Hble BBHIBOJBI O NPUPOJE COJMHeUHHX nporyGepaHHes.

OnwiTheii 06pasell TAKOrO xe, HO eie GoJjiee y3KOMOJIOC-
HOrO ¢uabTpa, npomyckarouero Juis 0,5 A, ocywecrsien
C. B. Hodde nox pykosoxacrBoM axaiemuka B. Il. Jlunnuka
H cefiYac HCIOJb3yeTcsi NMPH CONHEeYHHIX HaOmonenusax B [ly-
KOBe.

IIpuMeHeHHe HIHPOKOIIOJNOCHEIX U NPOCTO HHTeP(hepeHIHOH-
Hbix (tuna ®a6pu — Ilepo) ¢uarTpoB B KpriMy Ges moasipou-
IOB npH CbeMKe TYMaHHOCTell mo3BoiuwIo akafeMuky . A.
Maéiny u B. @. 'ase nosyuwrs B BOXOPOLHON JIMHHM CHHUMKH
HOBBIX ra30BLIX TyYMaHHOCTell, KOTOphle paHblile He OBGHApY-
XHBaJUCh, Gnarofapst MepeKpHBAHHIO HX H3JdyYeHHUS (OHOM
He6a M H3JyueHHeM 3Be3fl, TaK KaK TaKOH QWIbBTP Ipomycxan
NOYTH BCe MOHOXPOMATHYECKOE H3JiyueHHWe TYMaHHOCTeH u ra-
CUT He6O M 3Be3LBl.
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Acrpocusznueckas usmepurennHan annaparypa

CGop MaTtepuana B BhJie (POTOCHHMKOB C'HOMOLLBIO TEJIECKO-
N0B, a TakiKe HENOCPeICTBeHHBle HAOMIOJEHHsS — TONBKO Iiep-
BRIl 5Tanm HCCJIGNOBAHMS TPHPOub! HeGecHBIX Ted. Besen 3a
STUM HeOGXOIHMO BO3MOXKHO ObICTpee B TOUHee HX H3MepHTh,
OTpENeNUTh MOIIHOCTh M3JydeHHs, MOJOXKeHHe B IPOCTPaH-
CTBe U T. I. JLis 3THX neneil NPHMEHSIIOTCS cliedHualibHble NIPH-
6opel: oTOMETpPH!, NpelHa3HAYeHHBIE A/ IpPOMepa sipKOCTei
u Onecka CBeTHI, a TaKKe KOMIApPaTOPH — H3MepHTeJbHBIE
MallWHB AJIS OIpeliesieHHs] IOJIOXKEHHUSI CBETHJ B IIPOCTPaH-
CTBe 1O rpoMepaM (OTOCHUMKOB. B pesynbrate MeTOAMUYecKHX
pa6oT, npoBeleHHbLIX JIeHHHIDANCKHM acTPOHOMHYECKHM HH-
crutytoM B 1930—1941 rr., B NIpakTHKY COBCTCKOH acTpodH-
3HKH Oblnu BBefeHbl (otoanekTpuueckuii (B. B. Hukonos)
u unrepdepennmonnnii (A. A. Kanunsx u JI. A. Cyxapes)
MeTOJBI, IepBble coBeTcKHe MukpodoroMerpul (A. B. Mapkos
u B. B. HuronoB) 115t uaMepennii sspkoctu H 6/1ecKa CBETHJ MO
UX CHUMKAaM.

B 1935 r. B. B. HukouoB ckoncrpyupoBana s Abacrymas-
ckoH, Kasanckofi 1 MockoBckoli o6cepBaTopuii nepBble COBeT-
CKHe 3/1eKTpOdoTOMETPHl — NPUGOPE AASL HENocpelCTBEHHBIX
npoMepoB HebGecHbBIX 00BekTOB. B 1937—1947 rr. mepsrle cO-
BeTCKHe BH3yanbHBle MuHKpodoroMerpsl A. B. MapkoBa sape-
KOMeHJI0Basu ce0si Ha poMepax HeraTHBOB, NMOJNYUYeHHHIX B (H-
3HYeCKOH s1af0paTopHH, a TaKKe CHUMKOB COJNHEYHOH KOPOHHI
BO Bpemsi 3atMenudt 1941 wu 1945 rr. Ilpmunun pefictBus
BTOPHIX HPHUGOPOB MOMKHO VSICHUTb H3 ONTHYECKOH CXeMBHl,
u3o0paxeHHOH Ha puc. 40.

OcHOBHO# YacTBIO BCSIKOTO BH3YalbHOTO MHKPOOTOMETpa
siB/sieTcs KyOuk Jliommepa B, mponycKalomui K riaasy a3 AByX
NePreHANKYNASPHEIX HAIpaBJeHui JBa NOTOKa CBeTa, OJUH U3
KOTOPBIX IIPOXOJUT CKBO3b H3MepsieMbli Y4YacTOK CHHMKa He-
GecHoro oGbeKTa, a BTOPOH — uepe3 (HOTOMETPHUYECKHI KJIHH.
Ilepememas nociennuil, H3MepHUTeJb YPABHHUBAeT  SPKOCThb
IBYX moJjiefi Ky6uka. Orcuerhl KJIMHA NOKA3LIBAIOT NOTEMHEHHE
PasHLIX Y4acTKOB HETaTHBA M, C/EeJOBaTeslbHO, SPKOCTh Helbec-
HHX OOGBeKTOB. VIHOrZa B KauecTBe CBETONpHEMHHMKAa B TNOA0OD-
HBIX npHGOpax BMeCTO Ivia3a HCHOJNb3yeTcsi (HOTOINEMEHT.
Ecrb eme o6bexTusHue npubopet koncrpykuuu B. B. Huxo-
HOBA. ’

Hamepenne coGcTBeHHEIX ABHMEHMH 3Be3]| B POCTPAHCTBE,
a TakxKe 3Be3fHHIX MapasiJaKcoB TpeOyeT BHICOKOH TOUHOCTH
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npoMepa CHUMKOB — 0,1 MK, OIHAKO B 3arpaHHYHBIX NpHGO-
pax OHa Aoxomwia jiuuib 10 1 mx. Tlepen Benukoit Otevecrsen-
yoii Boitnolt yuenunky H. I'. Tlonomapea JI. A. Cyxapesy,
cO3JaBIIEMY HOBHIHi KOMNaparop B ACTPOHOMHYECKOM HHCTH-
TyTe, YHANOCh NOCTHYL TOYHOCTH npoMepa HeratuBa 0,1 mx.
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Puc. 40. Cxema BH3yaJbHOTO MHKDPO(POTOMETPA
A. B. MapkoBa Als npomepa HeraTHBOB

PasBuTue COBETCKOH ONTHYECKOH MPOMBILJIEHHOCTH HpH-
BeJIO B IIOC/HelHHe TOAbl K CO3LAHMIO PAja OPUTHHAJbHBIX Ja-
GopaTOpHHIX TPUGOPOB M TeneckomnoB. HanGoabmuM M3 HHX
ABJAETCA OTeYeCTBEHHHH 2,6-MeTPOBEII OTpaKaTeJbHBIH Tese-
ckon 3THI umenn axgan. [. A. Illafina, ycranoBjeHHblH B
1960 r. B KpoiMckoii o6cepBaTopHH.

TagoBbl, B OCHOBHOM, HTOTH BBeJleHHSI B acTPO(HU3UKY HO-
BLIX MeTOJOB NpHKJaAHOH ¢usuyeckodt ontukH. Acrpodusu-
ka, BosuukHyB B CoBerckoM Colose HeMHOro Gojee 30 JeT Ha-
3al, 3a BpeMsl CBOEro CYIIECTBOBAHHS He TOJBKO JOCTHIJIA
ypoBHsi 3apyGexHOH Hayky, uMelomed 3a coboi Gosee ueM
CTOJIETHIOIO HCTOPMIO M OOsajialolell moka eme 6ojee MOLIHb=
MH TejIeCKONAMH, HO BO MHOTHX pPasflelax W oOlepeluia ee.

CoBpeMeHHbIe €e JIOCTHIKEHHS CTald BO3MOXKHBI JHWb Gaa-
rogaps 3a6ore COBETCKOrO NPaBUTENbCTBA H JAEATENHLHOCTH TeX
SHTY3MACTOB, KOTOPble MHOI'O CHJ OTHAJH DasBHTHIO OTeYecT-
BEHHOr0 aCTPOHOMHYECKOTO MPHGOPOCTPOEHHS.



FnasarTrperns

ONTHMYECKUE CUCTEMbI TENECKONOB
1. PACIPOCTPAHEHME CBETOBOM DHEPTUM M EE MPUEMHMKM

Kak noxasbiBaeT Has3BaHHe Tejeckona (oT Tped.— Habmio-
Iai BAaNb), 3TOT nNpHOOp NpeRHa3HayeH 119 paccMaTpUBaHHA
BeCbMa yjasleHHBIX npeiMeroB. OH «mpubnuikaeT» 3TH INpel-
MeThl B COTHHM M Thicsiud pa3. OIHAKO HeoGXONHMO HECKOJBbKO
060O0IMTL ¥ YTOUHHTH 3TO Onpefie/ieHHe, OTHOCsIeeCs KO
Bpemenam Damunes u Hekapra.

Tlpexpe BCEro cjefyeT OTMETHTb, YTO IJia3 BOBCE He fiB-
JIETCSl eIMHCTBEHHO BO3MOXKHLIM TPHEMHHKOM CBETOBOH sHep- -
THH, HCIYCKaeMOH HeGeCHbIMM CBEeTWIaMH M IpOXojslled ge-
pes Temeckon. TakuMu NpHeMHHKaMH MOryT ObiTh dorTorpabu-
yeckasl ILIaCTHHKA (Wlesnb crekTporpada), KaToA 3JeKTPOH-
Horo mnpeoGpasopatensi, (OTOIeMeHT, GOJIOMETP, TepMoImapa
u ap. Jlyuucras sHeprusi, HCycKaeMasi CBeTHJIAaMH, He Orpa-
HHYHBaAeTCAd BHAMMBIM yuacTKOM crektpa. OHa MOXeT NMpHHAL-
JexkaTh K YJbTpaduoJieToBOR HAM HHOpPaKpacHOH o06GaacTH .
CIIeKTPa, €CJM TOJBKO MaTepHaJIbl, NPWHATHE IJIsi H3rOTOBJe--
HHS ONTHYECKHX JeTaJsiell, NPOIYCKAIOT HJIH OTPAKAIOT JY4H
3THX Yacrell crekTpa.

Tlonagass B Tejeckonm Or HebecHHIX OGBEKTOB, JYYHCTAS
SHeprus MOABepraeTcs B HEM CJIOXKHOMY NpPOLeEcCy mnepepacmnpe-
JeNeHus, MOCJe 4ero Mocrynaer B NPHeMHHK — raas, ¢oro-
YYBCTBHUTEIbHEIH CJOM INIACTHHKH WJIH IPYroe NnpuHHMAlOLEe
ycrpoiicTBO — B uaMeHeHHOM BuAe. OCHOBHOe H3MeHEHHE 3aK-
JIOYaeTcsi B TOM, YTO Ha NPHUEMHHKE CO3AETCS (M30GPAKEHHED
npe/MeTa, YBeJHYEHHOE BO MHOTO Pa3 M, KPOMe TOTO, Gose€
HJIM MeHee HCKaXKeHHOe IO CPaBHEHMIO C HHUM. I'Ionoéne MeXIy
paccMaTpUBaeMbiM B TeJecKOIl OOBeKTOM H ero usobpaxkeHHeM
TeM Xy¥Xe, YeM MeHblle yIJIOBOH pa3Mep HaGJiOJaeMOro mnpes-
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mera. Hanpumep, uso6pamenus 3Be3fl, NpPeJCTaBJIAIONINXCA
HEeBOOPYIKEHHOMY TJ1a3y TOUKAaMH, BUJHBI Yepe3 acTPOHOMHUe-
cKHe OOBEeKTHBBI, N0 KpaiiHell Mepe TeOpeTHYECKH, B BHJIE fAP-
KHX TATeH, OKPYXEeHHBIX KOJbLAMH; HA NPaKTHKe 3Ta KapTu-
Ha elie 6oJblIe HCKaxaeTces JdeeKTaMUd H3rOTOBAEHHS CHCTEMBI
u armoctepHeiME nomexamu. Koraa B Tpy6y paccMaTpHBaOT
Gonbiure npeaMersl — Cosnue, JIyHy, 3Be3liHble KyYH, TyMaH-
HOCTH, 3TH HCKa)eHHsl, KaK MNpaBUJ0, MaJ0 3aMeTHBl, JO
TeX MOp, MOKa Ha6mojaTenb orpaHuyuBaercs 0603peHHeM 06-
el KapTHHBI; HO KAK TONBbKO OH NMPHCTYNaeT K JAeTajJbHOMY
H3YUEHHIO KAKOro-HHOYAb Majioro o6beKTa, OHH CKas3blBAIOTCS
TEM CHJIbHee, YeM MeHblle neraju. CO3HaloTcsi CBOero poja
CJIOXKHEIE ONTHYECKHe OOMaHbi, HHOTAA BBOASLIHE B 3a0/yKie-
HHe acrpouoMoB. Hanpumep, npu npoxoxienun Mepkypus
yepes nuck CosmHna, B MOMEHT, KOrja IviaHera Kak Obl mOrpy-
¥aeTcsl B Hero, Ha TeMHOM JHcKe MepKypusi BCJIeACTBHE AH-
¢pakiuu nosiBJsgeTcs spKadw TOYKa, NPOH3BOAsALIAS BHeYaT-
JieHue BYJiKaHa. B KapTHHe TOJYUYMBIIHX IIMPOKYIO H3BECT-
HOCTb «KaHaJIoB» Ha Mapce GOJIBLIYIO POJIb, HECOMHEHHO, ChIT-
panu nubdpakuuoHHbe aBAeHHS. [Io-BHAUMOMY, MMH OGBsc-
HSETCs «Pas3JBOEHHE» KaHaJOB, HaGmiojaBlleecss U ONUCAHHOE
H3BeCTHbIM actpoHomoM Ckmanapessid B 1882 r.
OrcrynneHde OT MOROGHsS MeXAy H300paxeHHeM H npel-
METOM BHI3bIBAETCS PA3/IHYHEIMH INPHYHHaMH: Audpakuuei
CBeTa, MPOXOAALIEr0 yepe3 ONTHYECKYIO CHCTeMy, abeppaiueit
NocJIefiHed, HecOBEepIUEHCTBOM CTeKsa JHH3 K (POPMEI HOBepX-
HocTeH, aTMOchepHBIMH NOMeXaMH, BbI3BRHHBIMH JBHKEHHeM
BO3AYLUHBIX CJIOEB, OTHEMSIONIHX ONTHUECKHH HHCTPYMEHT OT
Habmogaemoro o6pexkTa, H T. X. Eciu nepeunciieHHble SBIACHUSA
BoOOIIEe BpelHb! AN JOGOTO ONTHYECKOro npubopa, TO OHH
0coGeHHO BpelHbl IJIsi aCTPOHOMHYECKHX WHCTPYMEHTOB, K KO-
TOPBIM INIPeRBbABJSIOTC Haubosee BbHICOKHE TpeGOBAaHUSA 110
CPaBHEHHIO C JAPYTHMH ONTHYECKHMH CHCTEMaMH.
EcrecTBeHHO, YTO pa3BHTHE ACTPOHOMHYECKOH ONTHKH LLJIO
[0 MyTH NPeOJONEHUs BceX YKa3aHHBIX NpenaTcTBHi.
Teopnsi W306paeHUs] B ONTHYECKHX CHCTeMax, €CJH TpHu-
HUMaTh BO BHHMaHHWe W siBJleHHs HAHUDPAKUHH, NpelCTaBJsieT
HEKOTOpBle TPYAHOCTH, He CTOJBKO [0 CYLIECTBY SIBJIEHHS,
CKOJIbKO BCJIEACTBHEe TIPOMO3JKOCTY MaTeMaTHuyeckKoro amma-
para, HeoGxomumoro mis ero uccienoBanusa. Opnako u Ges
COKHEIX MaTeMaTHYeCKHX (pOPMyJI, HA OCHOBAHHH IPHUHIHNIOB
pacnpefiesieHusl SHEPIrHH CBETOBBIX BOJIH, HETPYAHO IOJNYYHTH
JIOCTaTOYHO SICHOe IMpeJCTaBJjeHHe O AMPPaKUKH H O TOM, KaK
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CBsi3aHbl OCHOBHBIE CBOMCTBA ONTHYECKHMX CHCTEM, HampuMmep
paspeluaioniasi CHJia, ¢ XapakTePHCTUKAMH 3THX CHCTEM.
Hudpakuuss ¥ BCe e€e TOCJHEACTBHUS, OOHApyXHBaeMble
B HM300pakeHHAX MpPeIMeTOB, OONaJaolluX MesJKO# CTPYKTY-
pOii, JIETKO OGBSICHSIIOTCSI NPEJCTABJIEHHSMH BOJHOBOH ONTH-
KH, BHICKa3aHHbIMM BhepBble [lofirencom B xonne XVII cro-
neTus U jponosinednsiMu @penenem (1818 1.). B nanphefitiem 3TH

’f\ ,

NN DR CL
TTTT

Puc. 41. KoneGanns, BHI3LIBaeMblE OLHUM
HEHTPOM

NPENCTABJIEHNS] Pa3BHBAJIHCh, YTOUHAJIHCh, YCAOXKHAJIHCh, HO
CYIECTBEHHOTO HUYEro He NO6ABHJIOCH K TOMY, UTO OblIO H3Be-
CTHO paHBbIle.

Besguil MCTOUHHMK CBeTa H3JydaeT 3HePrulo, pacnpocTpa-
HSIOIYIOCA B BHIe BOJH. BceM XOPOILIO H3BeCTHA aHAJIOTHSA
C BOJIHAMH Ha IOBEPXHOCTH BOJbl, BBHISHIBAEMBIMH HajeHHeM
Kamus. Ho uHTEpec NpeACTaBAAOT He Te SABJEHHS, KOTOpbLe
BBISHIBAET M30JMPOBAHHBIA HMIYJbC, & KapTHHA, NOANEPXKH-
BaeMas B TeyeHHe NPOINOKHTESbHOTO BPEMEHHM MOCTOSTHHBIM
HCTOUHHKOM NPABHJBHBIX KoJeGaHMH. TakuM HCTOYHHKOM MO-
XKeT NMOCAYKUTh KaMepTOH C NMPUKPENJeHHEM K ONHOH M3 ero
HOMKEK OCTpHEM, ONYIIeHHBIM Ha MOBEPXHOCTb BOJHL.

BOKpyr HCTOYHHKA pacnpOCTPaHSIOTCA cdepHyecKHe BOJ-
Hel. Ec/in HAa myTH pacnpOCTpaHeHHs BOJIH IIOCTaBHTb 3KPaH
(puc. 41), B XoTOpoM NPOGHTO HeGOMBLIOE OTBepcTHE B, T0 M3
9TOTO OTBEPCTHSI, KAK H3 HOBOTO LEHTPa, HAUWHAIOT Paclpo-
CTPaHATLCA TaKHe ¥Ke BOJHE, KakK Te, KOTOpble HCXOIAT OT
MCTOYHHKA KoJieGaHuil, HO ¢ GoJjee cnabofi ammautynoi. k-
pan ¢ JByMs OTBepcTHsSIMH (pHC. 42) JaeT Hauano ABYM
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HOBBIM CHCTEMaM BOJTH, [IPH BCTpede KOTOPHIX NPOHCXOAMT TaK
pasbiBaeMasi WHTephepeHIHsd, WIM HaJOoXKeHHe BOJH. B Tex
MecTax, TJe BCTpPeqaloiuecss BOJIHBI HMEIOT NPOTHBONOJIOKHEE
HATIPABJIEHUS! JBIKEHHA H I'PeCHH OJHOH CHCTEeMBI BOJIH COB-
najzalT ¢ BHaiHHaM{ IPYroH, NOBEPXHOCTb BOABI OCTaeTcA
HenOABHXKHON (Y3/Bl), a B MecTaX, TAe COBIaJaiT rpebHH ABYX

Puc. 42. VnTepbepenuvss koseGanuil, BbI3bIBAEMBIX
JIBYMsI LEHTPaMH

CHCTEM WM BHaIMH, MOMYYalOTCA «IYYHOCTH». B pesy.ibTaTe
uHTepepeHIHH co3faeTcss Ocobasi KapTHHA, XapakTepHas
A5 BOJHOBBIX TMPOLECCOB.

Judpakuyio MOXKHO paccMaTpHBaThb KaK OGOOLIEHHYIO
uHTepdepeHn o, NPU KOTOPOH BCE 3JEeMEHTH 3KpaHa Ipeln-
CTaBJISAIOT cO00H OTBepcTUsl. KOHEUHO, B TAKOM IpelCTaBJIeHHH
ecTh UTO-TO MapajOKcalbHOe: KPaH, COCTOSIIHI U3 CJIOUIHBIX
OTBepCTHH, fABJSETCS YXKe He SKPaHOM, a CIIJIOUIHON BOJIHOH.

Onnako TOT NPHHIMI HAJOXKEHHS J1eMeHTaDHLIX BOJIH SIB-
JIIeTCS COBEpIUEHHO eCTECTBEHHEIM HONMOJHEHHEM K BOJHOBOH
Teopun [iofirenca. On 6ot cpopmynupoBan PpenesneM H npH-
JaJ BOJIHOBOH TEOpHH CHJIY, KOTOPOH oHa Oblta JuiieHa Oes
Hero. 10 foGasiaeHue PpeHenss NO3BOJMJIO BECTH TOYHHIE pac-
YeTH pachpelefeHUst HHTEHCHBHOCTH CBETOBOH 3HEPPMH IpPH
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moGok (opMe TOBEPXHOCTH BOJHBI M JIHOOBIX e€e TpaHHUAX.
Toiirenc cam He o6paTH/ BHHMaHHS Ha yKas3aHHOe CBOHCTBO
BOJIHOBO#M TEOPHH, OH CJIHIIKOM MaJIO 3Hajl O TONbKO YTO OTKPHI-
ToM sBnenwn Andpaxnun. Jaxe o Gosee mpocroit uHTEpde-
PeHIEY B TO BpeMsi He NOJ03peBasH, H Julilp Jitnep B 1746 1.
BIePBLIE CO3/aJ MpPEICTaBIeHHe «O CBETOBOM Jyye KaK CBOEro

Puc. 43. TlpsaMonuHeiiHOe pacnpoCTpaHEHHE CBETa

polia KOHMYECKOH CTpyHe, 1O KOTOPOH pPacipoCTpaHsIOTCA
NPOROJIbHBIE CBeTOBble KomeOanus» *. Orclola BHITEKaeT BO3-
MOKHOCTh M HeOOXOLMMOCTb HHTepdepeHIHH.

JoBosibHO npocThle coofpaxkeHusi, npuHamiexaiie Ope-
HeJIIO, NOKA3bIBAIOT, YTO KOTJA TOYeUHBbHl MCTOUHHK KOJeGaHHi
A wuany4aer BOJHB uepe3 GOJiblIOE KPYyTJoe OTBepcTHEe X
B 3kpaHe (puc. 43), TO KoJe6aHHA, COOTBETCTBYIOUIHE 30HAM,
OKPYXAIOWUM NpsiMylo AB, cOeIUHSIOMYI0 HCTOYHHK H LEHTD
3pauka rsiasa B, Bce B3aHMHO YHHUYTOKAIOTCS, 32 UCKIIOUEHHEM
Konebanuii @y PQ,, KOTOpble PpACHPOCTPAHSIIOTCS B Helo-
cpencTBeHHOH Gamsoct K 3roil npamoi. Ilocmenume neiicr-
BYIOT COIVIACOBaHHO, TaK KaK pAa3HOCTb XOHa MeXAY BCEMH
Jy4yaMHd, NpHHA[J/eXallUMH 3TOH 0O0JacTH, HE3HAUHTeNbHa,
H COOTBETCTBYIOHIAsl Pa3HOCTb (pa3 He NPEeBOCXOMHT MOJIBOJHEL.
Huamerp Q,Q'; 30HBI B 3KpaHe, yepe3 KOTOPYIO NPOXOEAT
3TH JIYYH, HACTOJILKO MaJl, YTO CO3JlaeTcsl BIeyaTJIeHHe NPSAMO-
JIHHEHHOTO paclpocTpaHenuss cBera. TakuM oGpasoM, NpaMo- "

5 1 C. U. B aBuaoB. Muxpocrpykrypa ceeta. M., Maa-8o AH CCCP,
1950.
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JHHeHHOoe pacrpoCTpaHeHHe CBeTOBOH 3HEPTHH SIBJSETCH CJiefi-
cTBHEM HHTepdEepeHIHH NYIKOB, H OHO OCYIECTBISIETCS TOJBKO
npUOJHIKEHHO; YeM JJIHHA BOJHBLI MEHbIIe, TeM «IPSMOJHHEH-
Hee» PacpPOCTPAHAETCS CBET. 3BYKOBBIE BOJIHHI B THICAYY pas
Gonbile, yeM cBetoBble. [103TOMY JHGbpPaKUHOHHBIE SIBJIEHHS
3HAUYMTENBHO sipYe BLIPAXKAIOTCH NPH PacIpOCTPaHEHHH 3BY-
Ka, 4eM U OOBACHSETCS CBOACTBO 3BYKa «OGXOIUTHY MPEMSITCT-
BHUs, CTOSIIHE HA €ro myTH.

Onnako, NOCKOJNBKY MIJIHHA BOJIHBI CBETOBBIX JiyueH He
TpeBLIIAET NOJMHKPOHA, OTKJOHEHHE OT HNPSAMOJMHEHHOCTH
B CBETOBBIX Jy4aX B OOGLIYHBIX YCJOBHSX He Habaofaercs.
ToNIBKO TOHKHE W CPABHHTENbHO CJIOXKHBIE ONBITHI MO3BOJSAIOT
ero o6Hapyxuth. He yIHBHTENBHO NMO3TOMY, YTO MPSMOJIHHEH-
HOCTb PaCHpPOCTPAHEHHS Jiyueii MHOTHE CTOJIETHSI He BbLI3bIBaJia
HUKAKHX COMHEHHIl.

2. PA3BUTUE TEOMETPMYECKOW ONTUKHU

[Tonoxenne 0 NpSIMOJIMHEHHOCTH JydeH, 3aKOHBHI OTpaxe-
HUS W TIpenoMienus (naxe B npuOJMKEHHOR (OpPMYJHPOBKE,
U3BECTHOH ellle BO BpeMeHa IlTosioMesi), mO3BOIMJA CO3JATth
HOBYIO HAYKYy MaTeMaTHYeCKOTO XapaKTepa, NOJy4YHBLIYIO Has-
BaHHe reoMerpHueckoii onTukH. IlepBele miaru ObLIH ITPOJO-
®eHpl KemepoMm, B «JlHONTpHKe» KOTOPOrO NPUBENEHH HEKO-
TOpBle MOJIOXKEHHS ONTHKH NapaKCHAJbHRIX JyueH (Jexamux
B HeNnocpelNCTBeHHOH. OJH30CTH OT OCH M He TpeOyIOyX TOYHOH
(hOpMYJIHPOBKH 3aKOHAa NpPENOMJEHHs) M ONHCAHBI OCHOBHblE
CBOHCTBA JIMH3, 3PHUTENbHBIX TPY6 H MHKpockonoB. [lekapr,
He3aBuCHMO OT CHeJJIsi OTKDBIBIIUHA TOYHHIH 3aKOH IpesoMIie-
HHSI, YKasaJl, Kakyio (opMy JOJKHB HMETh NPEJOMISIONIHE
TIOBEPXHOCTH ONTHUECKUX CHUCTEM, AaJ pacyeT H cxeMy odopm-
JIEHHS] aCTPOHOMHYecKOH TPyOH M MHKDOCKONA H Jaxe MNOA-
poGHO pas3paboTan crenHaNbHBIH CTAHOK AN IJHGOBKH TH-
nepGosuyeckux noBepxHocrel. OfHakO OH He NPHHHMAT BO
BHHMaHHWe fABJIEHHE IUCOEPCHH, KOTOpOe B TO BPeMs ellle He
GbLTIO H3BECTHO, a TakKke W JAHPpaKIHOHHBE sBJeHHs. Ecre-
CTBEHHO HO3TOMY, 4TO JleKapT nepeoleHHBAN BO3MOXKHOCTH
CBOMX TPY6 H IPeANoJarasj, yro Ha IVIaHeTaxX H 3Be3JaX MOXK-
HO 6yjerT HabIONaTh TaKHe e NpPeIMETH, Kak H Ha 3emie,
€C/TH TOJIBKO HAMIeTCsl ONBITHEIH MacTep, KOTODHIH cyMeeT HO-
CTPOHTh TPYGY HOCTATOMHO COBeplieHHYy0. 3a6oTsck 06 yno6-
ctBe HaGmopaTensi, pabOTAIOMErO C IOMOWIBIO ACTPOHOMHYE-
CKOit TpyGhl, oGnazaloimell HeOOXOAMMBIM IJIs TAKOH LesH yBe-
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JHUYEHHEM, OH, NO-BHAMMOMY, HePBBIH NPEMJIOKHI IIPHUMEHSATD
ue/pli HaGop HCKaTeNell C Pa3IMYHBIMH YBEJHYEHHSIMH.

HrploTon, OTKPLIBIIHA $IBJIeHHE AHCHEPCHH CBeTa, yKasad
Ha INPEHMYLIECTBEHHOE 3HAYeHHe, KOTOPOe HMEIT XpOMarHue-
cKHe abeppallyd CpelH BCeX OCTaNbHBIX; B YaCTHOCTH, OH IIO-
KaszaJj, YTO TJIOXOe KauecTBO H300paxKeHHH, HaBaeMbIX acTpo-
HOMHYECKMMH TpyOaMu, OOYC/IOBNEHO XpOMaTHUYeCKO# abep-
pamnveii, a He cdepuueckoil, kak ayman Hekapr. Omnako mno-
CTPOMB HENPABHJALHYIO TEOPHIO, CBS3HIBAIOILYIO MPENOMJEHHE
¢ HUCHepcHed, OH TpHIlle] K HEBEPHOMY BLIBOAY O HEBO3MOXK-
HOCTH HCHpPaBJeHUST XPOMaTHYeCKOH abeppaliii B ONTHYECKHX
CHCTeMaX, COCTOSIIMX M3 JHH3. EMY NpUHANJIeXaT NepBble
(OPMYJILI, CBSISBIBAIONIME TOJOKEHHS NPeIMeTa U ero usobpa-
KeHHST B MapakcHaJbHOH O6GJacTH U UPHOJHIKEHHOE BbIpayke-
nue chepuueckoil abeppauun A chepHyecKOH NpesoMIIsAIO-
el moBepxHOCTH. MM OnHcaHo fiBNeHHe acTUIMATH3MA TOHKHX
MyYKOB.

Pycckuil axajemur Dfisep B cBoux «[InceMax» Koxasan
(1760 r.) HeripaBMJIBHOCTb HBEIOTOHOBCKOIO YTBEDXKAEHHS O He-
BO3MOXKHOCTH HCIPaBJEHHS XPOMAaTHUecKol abeppaluy B JIMH-
30BBIX CHCTEMAX W IOKA3aJ, KAK MOXKHO PaccuMTaTh AXpoMa-
THUECKHE OOBEKTHB MHKPOckona. Ero koajera u nocsepoBa-
Tesib DMUHYC H3TOTOBUJ TAKOH 06beKTHB B 1784 r. Heckonbko
padblile TMepBble axXpoMaTHUeCKue OOBEKTHBEI aACTPOHOMHYE-
CKHX TPYO ObL1M mOcTpoeHsb! JIO/IOHAOM YHMCTO 3MIHPHYECKHM
nyTeM.

B cepenune XIX cronerust Gbl1a pellleHA HOJHOCTBIO 3a-
Jaua omnpejejeHuss abeppanuii HeHTPHPOBAHHBLIX CHCTEM, a B
JanbHefillleM MeTOIMKA pacyera ONTHYECKHX CHCTEM cTaja pas-
BHBaTbCSl HA OCHOBAaHHH TeopuH abeppauuii. Jlumb B XX cro-
JIETHH 5Ta METONMKa MOCTENeHHO BHITECHHJIA IPyGO sMIHpHUe-
CKHe [pPUEMBl H3TOTOBJIEHHS ONTHYECKHX CHCTEM Ha OCHOBa-
HHU MHOTOUHCJEHHBIX HIPOO.

Ho yxe panee GbIIO H3BECTHO, YTO KadecTBO H300paskeHHS
ONTHYECKOH CHCTeMbl He On%e)leJIHETCH LeJuKoM ee abeppa-
uusmu. OKasanoch, YTO B HAEAJNbHO HCIPABJIEHHBIX CHCTEMAX,
Hanpumep mnapaGonudeckux pedsreKTopax, He yraercd IOJY-
YUTH TOYEUHHIX M300paxenui 3Be3i. [IpuunHa 3akmodanack
B siBjenusx audpaknuu. dpu (1834 r.) mokasas, Kak IOIHKHO
BHIIVISIZETh H30GpaeHHe 3Be3bl B HealbHOM Ge3abeppalHoH-
HOM HHCTPYMEHTe, €CJH BHINONHATb BbIYHC/JIEHHA COTJIACHO
npuniuny [ofirenca — Ppenens. Pesynaeratel BbUHC/IeHHH
COBNAfAlOT C pe3yJAbTATAMH HeNoCPeJCTBeHHBIX HAaGMOJeHUH
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¥ U3MepeHMH, KaK NOKasalH onbIThl PYKO I/ 3PUTENbHBIX
TpYyO0.

JnppakunonHble sIBJeHHS 3HAUHTEJNBHO YCJIOMKHSIOT H300-
paxeHHe HabjiolaeMblX OGBEKTOB H 3aTPYAHSIOT €r0 HCTOJI-
koBanHe. ONHAKO B Pslie CIydYaeB OHH CAMH MOTYT GbITb HCIIOJIb-
30BaHbl B CHEUMANbHBIX NpUOOpax IJIs pellleHHH TAKOH 3aj1auH,
KaK onpejieJicHHe YIJIOBbIX JHaMeTpPOB 3Be3l H MaJlblX IJIaHET
(MafigenbCOH).

3. 3AKOHbI TEOMETPMYECKOW ONTHKM
3aKoHbl NapaKkcManbHOK ONTMKM

Kak Mbl BHfieJM Bblile, B MepBOM NPHUGIMKEHHH MOKHO
CUMTaTh, YTO B ONHOPOAHBIX CPelaX CBET PAaCHPOCTPaHseTCs
NpAMOIKMHEHHO; NPU NPeJOMJICHHH Ha Ipanuile IBYX Cpel ¢
[OKA3aTeJISIMU TIPeIOMJIEHHSA 1L 1 11’
HOJIOKeHNEe TIPeJOMJIEHHOTO Jyya [

onpeleasieTcsl CNERyIOWUM o6pa- N L
30M:

1) npenomaennnfi aydu ML" (puc.

44) HaxoauTcsl B OLHOH HJIOCKOCTH ¢ 4

¢ nagaomuM ayuom LM u ¢ HOp-
Mansio MN K mnpejoMasionieit
[IOBEPXHOCTH B TOUKE MAaJeHHUs;
2) yraet { u i’, ofpasyemble ¢
HOPMAJIBIO TMAJAIOIUM U IpPeJioM-
JIEHHBIM JIY4aMH, CBSI3aHBI COOTHO- I /¢ n'
uleHueM n sin [ = n’ s'n ',

OTH 3aKOHB  BBIIOJHSIIOTCS

- 2 '
TaK¥kKe U IIPpH OTPaxKeHHH Jyd4eH, L 4
HO B 3TOM (CJydyae Mbl noJjaraeMm
n = — n, TOF}Ia us BTOPOFO 34a- Puc. 44. HPEJIOMJIEHPIQ Jyua

KOHa BbITeKaer [ = — I,

Bce cBolicTBa ONTHUECKHX CHCTEM, OTHOCAIIMECS K BOCIpPO-
H3BeJIeHHI0 H300paXKeHUH, SIBJSIOTCA CJAEACTBHEM 3THX 3aKO-
nHoB. [lopmasnsioniee GOJBIIMHCTBO OITHYECKHX CHCTeM o06.1a-
IaeT ocelo cummerpuu. OKojooceBasg o6sacTb, OKPYKawomas
OChb CHMMETPHM B HENOCPEeNCTBeHHOH G/M30CTH OT Hee, Ha3bl-
BaeTcsi napakcuasbHOH. st ToH 00/aCTH MOXHO CUMTATh,
4TO JIyYH OOGPAasyiOT ¢ OChI0O H ¢ HOPMAJMSIMM K INPETOMJISIONIHM
HJIH OTPaXKalolUM [OBEPXHOCTAM OECKOHEUHO MaJgble YIJBL.
Omnpenenenne usoGpamenuil GeCKOHEUHO MaJbIX [PEIMETOB
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npousBoautTcst ¢ GoaBLIOH NPOCTOTOH, NMOTOMY UYTO B 3TOH 06-
JlacTd Jobast Touka usobpaxaercsi CTPOrO B BHIE TOUKH H OT-
CyTCTBYIOT abeppannn. CrneayeT, OIHAKO, TOMHHTB, YTO 3JeCh
paccMaTPHBAIOTCSL TOBKO GECKOHEYHO MaJible NpPeiMeThl, pac-
NoJI0XKeHHble GeCKOHeYHO Oau3K0 K ocu. TakuMmMu GeCcKOHEYHO
MaJbIMH  SIBJISIOTCS 3paykH M anepTyphl IYYKOB: BeCh 3TOT
napakCHaJbHbIH MHp, B CYUIHOCTH, SIBJSIETCS JIHIIb Mpeleb-
HBIM, He HMEIOIIUM peaibHOTO 3HAYEHHH, TOYHO TAK ¥XKe, Kak

Puc. 45. Kapauuanbnbie
TOYKH OINTHYECKOH
CHCTEMBL
F F'
|

reOMeTpHYECKasi ONTHKA SIBJSeTCs NpelelbHBIM CJIydaeM o
OTHOIUEHHIO K Gosiee obuiell (r3HuecKoll ONTHKE H IOJy4aeTcs
U3 Hee IepPexXOioM K OeCKOHEUHO MaJsbiM JIHHAM BOJIH.

Onpenenenre NONOXKEHHs H300paxeHui Touek, obpasye-
MBIX IEHTPHPOBAHHBIMH ONTHUECKUMH cHcTeMaMH, T. €. CHCTe-
MaMH, IEHTPHl MOBEPXHOCTEH KOTOPBIX JIeXaT Ha OJHOH OCH,
NPOM3BOJUTCS C IIOMOLIBIO TNPOCTBIX IIOCTPOEHHH, BBITEKalO-
IMX K3 cBOMCTB 2THX cHcreM. OcHOBHBIE cBOHCTBa C(HOpPMY-
JIMPOBAHEI HHXKeE.

Beakas nenTpupoBaHHAasi OnTHYeckas cucrema ofsanaer
YeTHIPbMs1 OCOGBIMH TOYKAaMH, Ha3blBAeMbIMH KapJIHHAJbHBIMH,
C TOMOIIbIO KOTOPHIX JIETKO HOCTPOUTb H300parkeHHE OTHEJb-
HEIX TOYEK TpeIMeTa. DTHMH KapAHHAJIBHBIMH TOUKAMH CIyXKar:
nBa ¢okyca — nepefuuit F (puc. 45), B KOTOPOM IepeceKaoT-
CA JIYYH, majanllike CIpaBa HAa CUCTeMY MNapajlIeIbHO OCH, H
saguuil F', B KOTOPOM IepeceKaloTcsl Jy4H, Najalolibe anajo-
THYHO cJeBa,— M ABe TJyiaBHele TOukH H u H' nepeceuenus
C OCBIO JIBYX TaK HasbiBaeMbiX TVIABHBIX IUIOCKOCTel. DTH IJO-
cKocTH 0GJafaloT TeM CBOMCTBOM, YTO OHHM B3aHMHO CONpSiKe-
HEE (T. €. KaxkJas TOYKa, NPUHALJIeXKallasi OJHOH M3 3THX IVIO-
cKocreil, u3obpaxaercs Ha IPYroi) M 4TO KakIAbld OTPesOK,
JeXalmuHd B OJNHOH M3 IVIaBHBIX IJIOCKOCTeH, H300pamaercs
Ha JPYrodl OTPe3KOM TaKOH 3Ke BeJHUHHbL H HalpaBJieHdHs,
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BJH, TOBOPSI KOPOYe, IIaBHbIE VIOCKOCTH B3aUMHO H306paxaior
JpYr Ipyra B HaTyPaJbHYIO BEJHYHHY.

O6o3nauuM yepes X paccTosiHHe OT mepefHero gokyca xo
niockocth npeamera 00, (puc. 46) u yepes x' — paccrosHHe
oT 3aiuero ¢oKyca JO IIOCKOCTH H3o6pamxenus O'0’;, cunrtas

Puc. 46. KoopauHnathl Jyua, NMpOXOZNSAIIEro 4epe3 OnTuye-
CKYIO CHCTEMY

NOJIOXKHUTENLHBIME X M X', €C/IM IVIOCKOCTH PacloJiOXKeHbl mpa-
Bee COOTBETCTBYIOWIKX (OKYCOB. Mexly BelHYMHAMH X, X',

f= HF, ' = HF cymecTByeT COOTHOIIEHHE
xx'=ff",

npuyeM (oxycHsle paccrosiHusi [, [’ cuMTAIOTCS NOJOKHTENb-
HEIMH, Korfa ¢okyc F (min F') neXuT npasee COOTBETCTBYIO-
med raaBHoil miockoctu H (unu H').

Ecau BBecTH Benuuubel § U & — paccTosnusa OT IV1aBHBIX
IJIOCKOCTell JI0 IVIOCKOCTeH mpeamera W u3oGpameHHs (CM.
puc. 46), T0 U3 npepAyliel GOPMYJBI MOJTYYHM:

I
gt =1
[lycrb ! u I'—opaunars! conpsikeHHBIX ToueK M u M’ (nonoxu-

TeJbHble, ecid Touku M 1 M’ pacnosioxenst Bbilie och). O603-
Hayass oTHowenue [’/l uepes P (momepeyHoe yBesHHEHHE),
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HMeeM:
= r f
B=7 =—F=—"1

Ecau yrunt, o6pasyemsie ayuom OB ¢ ocblo 40 H NOcJe npe
JOMJIeHHsI, O003HAYHTL Yepe3 U K u' (CUHTas MX TOJOKHUTEIb-
HBIMH, KOTJia JIY4 HanpasJ/sieTcss BHU3), TO MeXLy BeJUuHHAMH
u, I, f,u', I, [’ cymectByer coorHomenre Jlarpamka — I'enbm-
roJibla:

ulf = —u'l'f".

MoXHO mMOKasaTb, YTO HMEET MeCTO TaKiKe BTOpOe COOT-
Hotenne Jlarpauska — [enpmrosibua:

nul = n'u'l’.

ITocnepusis dopMysia BepHa st JiloOOH cpelibl ONTHUECKOH
CHCTEMBl U SIBISIETCST BBIPAXKEHHEM TOTO, YTO NOTOK CBETOBOH
SHEPIHH, NPOXOIAIMMA Yepe3 ONTHYECKYIO CHCTEMY, OCTaercs
NOCTOSIHHBIM. JIeiCTBUTENBHO, STOT NMOTOK A/ NapakcHaNbHOM
00/1aCTH BhIpaXxkaeTcsi GOpMyJIoi

O — E’anuzlz ,

rlie B — HekoTOpHli KO3 QHIHERT, TPONOPI HOHABHB SPKOCTH,
KOTOpHIi MOXHO ObliO OBl Has3BaThb HpHBENEHHOH SPKOCTHIO,
He MeHsonlefics BJOJAb BCEro Jyya H CBA3aHHOH C SIPKOCTBIO

B coorhowernem Bn® = B.

Jlerko 3aMerHTb, YTO BhlpaxeHHe nul (TaK Ha3bIBaeMBIH
MHBapHaHT JlarpaH:ka) MpoNopuUHOHAJIBHO KOPHIO KBaJIpaTHOMY
u3 noroka O,

OrMeTuM elle, 4YTO IJIS ACTPOHOMHYECKHX ONTHYECKHX CHC-
TeM OOBIYHO IIepBOH H HOCJEAHeNl Cpenod fBJAsieTCs] BO3LYX,
TaK yTo n = n’' = | ¥ Torja ABe MocjelHHe (hOPMYJbl NPHHHU-
MarT 6ojiee MPOCTOH BHA.

Bce ckaszaHHOe OTHOCHTENLHO MOTOKA BEPHO JIMIIbL B TIPed-
NOJIOKEHHH, 4UTO OITHYeCKas CHUCTeMa HE BBI3HIBAET IOTEpPh
NPOXOAsALIEH yepe3 Hee CBETOBOH 3HEPTHH.

Ecnu o603naunTh uepes f yrioBoe yBenuueHue u'/u, TO U3
cooTHoleHusa Jlarpanxka — [enbMronbna MOMXKHO — BBIBECTH
crenymouyo GopMyay: ’
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Kpome Toro, u3 cOnocTaBjieHHs ABYX NpPEAbIAYIHX HopMyJ
BbITeKaeT—{—Z- = ’7 Ecmun=n', T0f = — . Ecin Touka M

HaxomuTcs Ha GeCKOHEWHOCTH M HalpaB/eHue Ha Hee oOpasy-
eT C OChIO YroJi u, To paccrosigue ' = F'M’ or usobpakeHus 10
ocd paBHo (puc. 47) I’ = fu.

TN S
\ ._Ji_.
M/

PHc. 47. Cxema nonyuenus nsobpakeHHst Gecko-
HEYHO YJAJeHHOTO IpeaMeTa

dra dopmyna ocoOeHHO BaxHA A/ acTPOHOMHUUECKHX OIi-
THUECKHX CHCTEM, TaK Kak HabmiofaeMble uepe3 HUX OODBeKTbl
ABASAIOTCA NPAaKTHUeCKH GeCKOHeUHO yAaleHHBIMH,

HaunGosee BaXKHLIM YaCTHBIM CJy4aeM ONTHYECKOH CHCTEMBI
siBasieTcs JAHH3a. QOpMyJibl, CBA3BIBAIOLINE NOJOXKEHHS Mpex-
MeTa M H300paxKeHUs, JaBaeMOro JMH30H, yHpoLWaTes, KOraa
TONIMHA JHUH3HL 0 CPaBHEHHUIO ¢ ee (OKYCHHIM PacCTOAHHEM
HaCcTOMBKO HE3HAYHTENbHA, YTO MOJKHO CUHTATh ee PaBHOH HYJIIO.
BripoyeM, ocHOBHBIE GOpMYJIBL AJist «6eCKOHEUHO TOHKHX JIHH3»
IPHTOAHLL ¥ JJISI «TOJNCTHIX®, €CJH TOJBKO YUYecTb NOJOXKeHHe
[JIaBHBIX ILIOCKOCTel B JiMH3aX. Ecaum o0o3HauMM depes s
paccTosaHue OT JIHH3bI JO NpeAMeTa, 4epes s'— paccrosHue or
JIMH3B! IO H300PaKEeHHU T, CYUTAS TIONOKHUTENBHEIMU 3TH PACCTO-
SiHUS, KOrja mnpeiAMer (uiu H300pakeHHe) JIEXKHT IpaBee
JIMH3BI, TO BENHUHHBL s, s’ U 3aqHee QOKYCHOe paccTosHue f’
OyaAyT CBSI3aHBEI COOTHOLIEHHEM

1 1 1

s s 7
AT0 COOTHOIICHHE HENMOCPEJCTBEHHO BHITEKAeT H3 (HOPMYJIBI
/ ‘ .
-€+~£— =1 W BepHO He TOALKO JJisl NPOCTOH JHUH3bL, HO M AJist
TPYNIB JIHH3, PACIO/NOXKEHHEIX Ha GJIM3KOM paccTosiHud. Toria
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3a [’ ciefyeT NpHHHMaTh (HOKYCHOE PAacCTOSIHHE BCell CHCTEMBI
JIHH3,

®oKkycHee paccToAHHe GECKOHEUHO TOHKOH JIMH3BI Olpele-
NseTCA Yepes pajuychl KPUBH3HEL 71 H ry H IOKa3aTeb NMPeIoM-
JIeHHsI n JIUH3HL 110 opMy.Jie

=]

TAE r1 B ry TTOJIOXKHUTENbHBI, €CJIH LUEHTPBI KPUBHU3HBI Pacnojao-
JKeHbl BIIpaBO OT JIHHS3LIL.

3pat||¢n ONTHUYECKUX CHUCTEM

KayecTBO ONTHYECKHX CHCTEM, KaK GyJeT I0Ka3aHo Rajblie,
HX paspeliaiolnasi CHJa, [IOTOK, BHIXOASAUIMA H3 cHCTeMEI, abep-
pauuu, ray6HHa pe3Ko H306pax»aeMoro NpPOCTPaHCTBA H T. A.
BO MHOTOM 3aBHCSIT OT BEJIHYHHBI yIya, o0pasyeMoro KpaliHuM
JIyYyoM, NPOXOLSIIMM 4Yepe3 CHCTEMY, C OChIO IOCHeRHed. DToT
yron HasblBaeTcst anepTypHbIM. OrnipefiejieHHeM €ro BEJIUUHHBL,
T. €. yIJia TIoNs 3peHHsl, a TaKkXe BONPOCOM BHHLETHPOBaRHSA
(znadbparMupoBaHHusT) CBETOBBIX ITyYKOB 3aHUMAETCSA TEOPHS TaK
HasbIBaeMbIX 3PayKOB ONTHYECKHX CHCTEM.

CseroBEIe YYKH, NPOXOAALIYE Yepes3 OINTHUECKHE CUCTEMBI,
orpaHHuHBaoTcd JHOO OpaBaMH JIMH3 WM 3epKan, Jubo cle-
IHafbHBIMU fHadparMaMi NOCTOSTHHOTO HJIH IIepeMeHHOro JHa-
MeTpa, Kak 370 OblBaeT, HalpHuMep, B doTorpapuyecKux o0neK-
THBaX. Ta u3 onpaB HaH AuadparM, KOTOpas OrpaHHUYHBAET
CBeTOBOH ITy4YOK, UCXOASAIIME M3 TOUKH IIpeAMeTa, Haxonseics
Ha OCH cHcTeMbl (2 B cayuyae GeCKOHeYHO YAAJeHHBIX TOYEK
CleRyeT paccMaTpUBATh ITYUOK JYyuel, MajaloUUX HapalilellbHO
OCH CHCTeMBl), HasblBaeTcs JeHcTBYIOeH, WIM anepTypHOH
nuadparmoli. Yauie Bcero B acTpOHOMHUECKHX NMpuGOpax nefi-
CTBYIOILeH AuadparMoil siBisieTCA OlpaBa MepBOR JIMH3H WM
3epKasia. B 3ToM ciyuae 3Ta onpaBa CJYXKHUT TaK Ha3bIBAeMBIM
BXORHBLIM 3paukoM. B ofumiem Xe ciyuae BXOLHBIM 3pauKoM
HasblBaeTcs H300paxkeHHe JAeHCTBYIOme! AnadparMel BeeMH
JUH3aMHM HJIH APYTHMH ONTHYECKHMH RETAJISAMH (3epKajaMH,
NpH3MAaMH), HaxonamuMucs Biepean. TakuM o6pasoM, BXOAHOMH
3payoK Hrpaer poJib AeHCTBUTENBHOrO HJAH MHHMOIO OTBEPCTHS
(auagparmel), OrpaHHUMBAIOMEr0 aNnepTypy NANAOMEro Ha
ONTHYECKYIO CHCTEMy IyukKa,

OTHOCHTENIbHHM OTBepcTHEM OGBEKTHBa HA3RIBAIOT OTHO-
LIeHHe HaMeTpa BXOAHOTO 3pauka OGBEKTHBA K ero GOKyCHOMY
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paccTosiHHIO. MOXKHO NOKa3aTh, YTO NOJOBHHA OTHOCHTEILHOTO
OTBEPCTHS B XOpPOILIO HCNPaBJEHHHX ONTHYECKHX CHCTEMax
KaK pa3 paBHa CHHYCY anepTypHOro Yrja B MPOCTPAHCTBE H30-
GpakeHHil, JaBaeMbIX OOBEKTHBOM, €C/lH TOJNbKO INpEeAMeT Ha-
X0AHTCS HAa OEeCKOHEYHOCTH.

OpxHolt U3 CaMbIX CYIIECTBEHHBIX XapaKTepHCTHK OITHYEC-
KHX CHCTEM SIBJISIeTCSA HX JIHHefHOe, M YIVIOBOe, ITOJIe 3peHHsI.
N acTpPOHOMHYECKHX CHCTEM BaXHO Tojle 3DeHHs, olpeje-
JsieMoe TeM YIJIOM, BHYTPH KOTOpOTO J1I00O! HeGecHBIl OOBEKT
u300paxaercs ¢ AOCTATOYHOH Pe3KOCThIO, 63 3aMETHOrO YMEHb-
IIEHHS. MHTEHCUBHOCTH CBETOBOrO MyYKa IO CPaBHEHHIO C HH-
TEHCUBHOCTBIO €I0 Ha OITHYECKON OCH CHCTEMBI. Y TOJ MOJS 3pe-
HHsl 3aBHCHT, C OJHOH CTOPOHBI, OT Pa3MepPOB H B3aHMHOrO pac-
-TI0JI02K€HH S 3DAaUKOB OITHYECKOH CHCTEMB!, T. €. Pa3MePOB JIHH3
M 3epKal, U ¢ APYrofl CTOPOHEl — OT HCIpaBieHHs abeppanHi
HaKJOHHBIX IYUYKOB,

ABeppalyu LLeHTPHPOBAHHBIX ONTHYECKHX CHCTEM

[Tonoxenue, Ha KOTOpOE OIHUPAETCHd OJUH H3 3aKOHOB
ONTHKH MMapaKCHAMBHBIX JIyueli, a HMEHHO: PaBeHCTBO HYJIO UITH,
ToyHee, OECKOHEUHO MajbiM BeJIHYHHAM YIVIOB, 0Bpasyembix
Jy4aMH ¢ HOPMATSIMU K TNPeJIOMIISIOIINM H OTPaxalolUM IToBep-
XHOCTSIM H C OCBIO ONTHYECKOH CHCTeMBl, B PeajIbHBIX CHCTeMax
HE OCYyIECcTBAseTCH. JIyuH, HCXOASIME H3 TOUKH B NPOCTPAH-
CTBE TpPEAMETOB, NMOC/]e NPOXOXKIACHHS yepe3 ONTHHECKYIO CHC-
TEMY He NepeceKaloTcs B TOUKe, a 00pa3yloT HEKOTOpyio QHTry-
py pacceanusi. MisofpaxkeHus NUHHI NepecTaloT NpeACTaBAATh
coGoit JTHHHH, a H300paXKEeHHS NPEJMETOB He pe3KH U He NoJ00-
HBHl npeaMeTaM. 3ajjaya BBIYHCAUTENS ONTHYECKHX CHCTEM CO-
CTOMT B TOM, YTOGKI JJOBECTH BEJI{UHHY KPY2KKOB paccesiHUs, Bbl-
3bIBaeMbIX abeppanusiMH ONTHUECKHX CHCTEM, O TAKHX Be/H-
UHH, KOTOphie fenany Obl HX He3aMeTHBIMH /sl Habmiozatens.

[ycte 00’ (puc. 48) — neHTpHpOBAHHAs ONTHUECKAs CH-
crema, A —TOuka-npeaMeT Ha paccrosHud [=HA or ocu. Ha-
30BEM MePHAHOHAJILHOH MJIOCKOCTh, CONEPIKAMLYIO OCh CUCTEMEI U
TOUKY A, H 3KBaTOPHANBbHOH — IJIOCKOCTb, COAEpPKallyl0 OCh
H TNMepNeHAHKYJASPHYI0 MepuAHOHaAbHOH. JIyu AB, He nexa-
IU# B MEPUAMOHANLHON TJIOCKOCTH, ONpeleNsiercs B IPOCTPAH-
CTBe NPEIMEeTOB KoOpAHHaTaMu m ¥ M Touku NepeceueHuss B
C BCIIOMOraTeJIbHOM NJIOCKOCTBIO, KOTOpasi MOXeT OBITh TIpoO-

M3BOJIbHOH, HO OORIYHO NPHHHMAeTCs 33 IVIOCKOCTh BXOZHOrO
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3pauka, H300paKalollylo B IPOCTPAHCTBE MPELMETOB anepTyp-
HYI0 AdadparMy OITHYECKOH CHCTEMBI.

ITocsie MpoXOXKAeHH S yepes onTuyecKylo cucremy OO0’ nyy ne-
pecekaeT IJIOCKOCTb BBIXOJHOIO 3pauKa P'P; (puc. 48), conps-
KEHHYIO ¢ TJIOCKOCThIo PPy, B TOuKe B, a IJIOCKOCTb usobpaske-
sl Q B Toure A’. O6o3HauuM uepes A, «ueanbHoe» H300pa-
JKEHHe TOUKH A, T. €. TOUKY IlepeceueHHU st BOOOP ayKaeMbIX Napak-
CHAJIbHBIX Jyyell, UCXOASIINX U3 TOUKH A; IDYr¥MMH CJIOBAMH

H e

Pyuc. 48. Cxema afeppauuii LeHTpHpPOBaHHOM
ONTHUECKOH CHCTEMBI

6yneM cumTath, uro H'A, = lo = B, rae P — nonepeyHoe
yBesuuenue cucreMsl. Otpesok A,A’ TpencTapasier coGoi 10~
nepeynyioo abeppaumioo jaysa AB. Ilpoekumn CA’ = 8g’ u
AC = 8G’ s1oit aeppauuy Ha MepUIMOHAJIBHYIO H 5KBAaTODH-
aJIbHYIO IJIOCKOCTH Ha3bIBAIOTCS MEPHAHOHANBHOH M CaruT-
TaJIbHOH COCTaBISIOUWMME abepparyu.

O1H coctansomue 0g’ 1 8G’ cyTh GYHKIUH OT KOOPAHHAT,
onpefleNAIOIIUX JYyY, T. €. [, m, M. TH TpH BeTHYHHBI OGLIYHO
MaJibl TI0 CPaBHEHHIO C PACCTOSIHHEM e OT ILIOCKOCTH TIpeJMeTa
J0 IJIOCKOCTH BXOAHOI'O 3payka, TaK 4TO OTHOIIEHHS w = [/e,
o = mle n Q = M/e manbl,

OrmMeTHM, UTO OTHOLIEHHE W = [/e MpeAcTaB/seT cOGOl TaH-
reHc yrJyia, o6pasyemMoro ¢ Ocblo JIyuOM, HAYLIUM OT HaGmwoxa-
emMoro o0beKTa, HHaue HA3LIBAEMbIM NOJIEBEIM YIJIOM. YTOJ
NOJs 3peHHs] — 3TO YABOEHHOE 3HaueHHe HauGOoJbINEro BO3:
MOXXHOTI'O OTHOIIeHHA 2w,

OrHoweHHst @ = m/e 0 Q = M/e cBA3aHBl ¢ anepTypoi
CHCTEMBl B NpocTpaHCTBe NpeaMeToB, Ecau fHameTp BXOQAHOrQ
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3pauka paseH 2 my, TO®1 = fMy/e Ha3bIBAaeTCA anepTyPHLIM Yr-
JIOM CHCTEMH.

Beanuunnt 8g” u 8G’ moryt ObITh DasjoXeHbl B PAX 10
CTeNeHAM MaJIbIX BETHUNH ©, @ H Q H, KaK [OKa3bIBaeT TeOpHS,
npuuuMaior BuA: 1) 8¢ = Aw (0 + Q) + B (B’ +
-+ Q) w 4 (3 C+ D)ww? + Ew? -+ uieHs 5-ro, 7-ro Nopsiaxa;

2) 8¢ = AQ (0 + Q%) +2BeQw + (C+ D) Qu? +
-+ wienn 5-ro, 7-ro mopsigka. Bmecto anepTypHHIX YIJIOB
o U Q, oTHOCAIMMXCH K NPOCTPAHCTBY IIPEIMETOB, MOXHO BBe-
CTH aflepTypHble VIVbl @ ¥ ' B IPOCTpAaHCTBe M300paKeHH .
Bun ¢opmyn gas 8¢’ u 6G’ octaHercs NpeHHM, HO Ko3(du-
uuentst A,B ... 6YAyT uMeTh ApYyTHe UHCJeHHble 3HAUeHHS.

B nepsom npuOJMKEHHH MOXKHO NpeHe6peub ujeHaMH 5-ro
1opsiaka u Gosee BLICOKHMH B pa3sIOKeHHH 3TuX PyHKuui. [1a1h
ko3dduumentoB A, B, C, D, E, BXOAAWIKX B BhIpaXKeHUd ANA
060HX COCTaBJSIOMUX, 00YCJAOBAUBAIOT HalHYHe NATH abeppa-
nuit: A — chepuyeckoit abeppauus, B — xomb, C — acrur-
MaTHaMa, D — KpUBHU3HH, £ — JUCTOPCHH.

Chepuueckas abeppanusa 0OPH OTCYTCTBHH
Apyrux abeppauui#i BHI3EIBaeT MOsIBJAECHHE KDPYIVIOLO oOpeonaa
BOKpYr H300paxkeHHsI TOYKH ¢ OBICTPO yMeHbLIAIOUWeHACcT K
KpagM fApkocrthio. OHa ycmiuBaeT AKH(ppaKIHOHHBIE KOJbLA,
KOTOpHIE IIPH €€ OTCYTCTBHH OCTaBalUCh Obl HE3aMETHBIMHU.
Bce 3TH siBMeHHs YMeHBIUAIOT KOHTPACTHOCTb M300paKeHHs H
paspeliaon(ylo CHIYy ONTHYECKOH CHCTeMBI, KaK Mbl YBUAHM
Janeine. Cheprueckaa abeppanyisi He 3aBHCHT OT yIvia MONS @ U
I05TOMY IOCTOSIHHA 11O BceMy nouo. B wactrocTH, oHa Habumio-
JaeTcs ¥ Ha OCH OITHYECKOro HHCTPYMEHTa M 3THM OTJIHYaeTcs
OT BCeX oOcTalbHBIX abeppaiuii MOHOXDOMAaTHUYECKHX Jyuel,
KOTOpbIE B IeHTpe TOJISI OTCYTCTBYIOT.

Ecnu noBepHyTe TpyOy Takum oOpasoM, uToObl Habsoza-
eMblil IpeMeT OKasajcsi B LieHTpe (YroJq w paBeH HYJIO), BCe
afeppanyy, 3a HCKJIOYeHHeM cepHuecKol, He 3aBHUCSLICH OT
w, obpamaorcs B HyJb. IlostoMy ceprnueckyio abeppauuio
HeOOXOJMMO MCIPaBHTh IIPM pacueTe ONTHYECKOH CHCTEMbI.

Ha puc. 49 uzobpasken xoJ; nyueil, BHIXOAAIIUX H3 ONTHYEC-
Kofi cucreMmbl, ofnanatwouieli cheprueckoit afeppanuedi. 3xech
00’ — omrrnueckasn cucreMa, PP’ — NIOCKOCTb H300PakeHUs B
napakcualbHOR 06J1aCcTH; P1P; — JIJIOCKOCTb «HAaHMEHBIIErO
CeyeHHs», T. €., IWIOCKOCTh, B KOTOPOil KDYIKOK paccesHHusd,
H306paXkaromull TOUKY-00BEKT, UMEeT HauMeHbIINE DPa3MepHl.

K o M a mponopuuosanpHa nepBofl CTeNeHH 10/1eBOTro yria
U BTOpPOl CTeNeHy anepTypHbIX yraos. IIpu KpyrioM BXoIHOM
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3payke KOMa BBbI3bIBaeT MNOsiBJIeHHE OKOJIO H300paXKeHHST TOYKH
KOMeTo00pa3sHoro XBOCT4, SPKOCTh KOTOPOTO OLICTPO yMeHb-
IIaeTCA OT OCTPHS K KOHIY xBocTa (puc. 50). [Ipu n3amenennH
3HaKa Yy KOs(xpHIeHTa KOMBl IATHO DacCesiHHUS He MeHsAeT
topMbl, a TOABLKO HalnpasieHHe ocTpus. Koma cpeny Beex abep-
pauu#t ocoGeHHO BpeHa BCIeJCTBHE TOH acCHMMETPHH, KOTOPYIO

4

Puc. 49. Xon nyuel npu chepnueckof abeppaunu

OHa CO3/laeT B H300paxKeHHsIX 3Be3]l M KOTOpasl MelnaeT HalTH
TOYHOE PpAacloJIoxKeHHe H300DaKEeHHsT 3Be3fbl H TPHBONUT
K omin0KaM NpH onpeAesieHHH KoopAuHaT. KoMa B neHrpe nons
OTCYTCTBYeT, HO TaK KaK OHa MPONOPUHOHANbHA NepBOH cre-
NieHH yTJia MOoJIsl, TO MOSIBJASIETCS B HelloCpeACTBeHHOR GAU30CTH
OT OcH, Halpumep, B Napabonuueckux peduiekropax. OcofeHHO
OHa BeJIHKa B TOM CJIy4ae, KOr/la IPH 3HAUHTE/ILHOM OTHOCHTE/Ib-
HOM OTBEpPCTHH ee CIEeNHAJNBHO He HCHPABISIIH,
AcTHrMaTH3M NDONOPUHOHAJNEH BTOPOH CTeNleHH
yIia nojis W NepBoit creneHd aneprypHoro. OH mposBisercs
B TOM, YTO IIy4YOK Jy4eH, BHIXOASIIMX M3 CHCTEME!, CXOOHTCS HE
B TOYKY, a CTATHBAETCs ABAXKALI BAOMb KOPOTKUX MpAMBIX (¢ho-
KaibHbiX) JuHMA AA; u BB, nepneHiuKy/ASpHEIX TJIaBHOMY
JAyyy mydka SSi, H B3aUMHO ofiHa Apyroit (puc. 51). B ¢okans-
HOH IVIOCKOCTH OGbEKTHBA BCJEACTBHE acTHrMarTH3Ma H306pa-
JKeHHe TOYKH TIPeACTaB/seTcs] B BHAE 3JIJIHIICA MaJIeHbKUX pPas-

168



MepOB DaBHOMEPHOH APKOCTH, JIMHHAS OCh KOTOPOTO, JiexKamas
B MEpUIUOHANBHOH IIJIOCKOCTH, B TPH pasa AJHHHee MaJoH OCH.

Ha puc. 51 n3o6paxeHbl ceueHUs aCTHIMaTHUECKOro Myyka
(BepXHSSl 4acTb PHCYHKA) Pa3/HYHHIMH IJIOCKOCTAAMH, NapaJ-
JIeJIbHBIMH THIOCKOCTH M300paxeHHn . ITOT PUCYHOK NOKAa3bIBAET,
Kak MeHsieTcs QuUrypa paccesHus
npH H3MEHEeHHH MJIOCKOCTH YCTa-
HOBKH.

YMepeHHH acTUrMAaTHU3M 0e3-
BpelleH IS Iejefi acTpOMETpHH,
TaK KAaK CHMMETPHUHOCTb H PaB-
HOMEDHOCTh NATHA  TO3BOJIAIOT
JIETKO ONPEJENUTH TOJNOKEeHHE ero
HIEHTPa C TaKo# Ke TOYHOCTEIO,
Kak 0pU NOJHOM OTCYTCTBUH ac-
TurMatiaMa. OpHako OH 3HaYu-
TeJAbHO YXYJALIZeT Pas3/InyaeMocThb
CTPYKTYpH HabmofaeMbix o6bek-
TOB M BCJIEJICTBHE 5TOI0 YMeHbHIa-
eT paspeliamyl0 CHJAY ONTHYEC-
KoH cucteMbl. K cuacrplo, acTur-
MaTH3M HauHHaeT OOHApPYKHBATh-
¢ He cpa3y OKOJIO OCH CHCTEMHI,
M ero YycTpaHeHHe HeoGXOIMMO
TONBKO B TEX CJyYagx, KOrja Tpe-
GYGE.TCH cororpagupoath Gosn- Puc. 50. TIsTHO paccesnud,
wofi yyacToK HeOa. B BH3YaNbHBIX  ;iatinaevoe koMoit
aCTPOHOMHMUECKHX CHCTeMax Her
HaJIoOOHOCTH B YCTPaHEHHH acTHIMaTu3Ma.

KpuBu3Ha nouJas, Kak M aCTUrMaTH3M, IIPONOPUMO-
HalbHa BTOPOH CTElleHH YIJia NoJsi ¥ NePBOH CTEleHH anepTyp-
noro, Ho koapuuineHT KpHBU3HEI IOJST BXOAUT B BHIpAXKEHUS
21518g’ u 6G’ c ofMHAKOBBEIM 3HauUeHHEM |, B OTVIMUMe OT acTHr-
MaTu3Ma, rje B BhlpaxeHuu Ansg 8g’ Gurypupyer MHOXKHTENDb 3.
[TostoMy nmaTHO paccesiHMs, BbI3BIBAEMOE KPHBU3HOH, HMeeT
BUJ OKpYxKHOCTH. JIaMeTp NATHA MOMKHO H3MEHSITb B 3aBUCH-
MOCTH OT NOJIOKEHHS IJIOCKOCTH YCTaHOBKH H JOBECTH ero Jo
HyJs1. ['eoMeTpHYecKoe MECTO 2JIEMEHTOB [IOBEPXHOCTH, Ha KO-
TOPOM TOYKH IpefMeTa BHAHB TOYKaMHM H300paKeHHsd, NMped-
craBAasteT coboi cdepHuecKyio HOBEPXHOCTh, T. €. H300paxeHue
MJIOCKOCTH siBasiercst uacTbio cdeprl. ITostomy paccMaTpHBa-
emoii abeppauun JaHO HasBaHHe KPUBH3HLI N0M5. DTHM CBOHCT-
BOM KDHBH3HA II0J151 OTVIHYAETCS OT aCTHIMaTH3Ma, [IPH KOTOPOM
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HH Ha KAaKOH NMOBEPXHOCTH HeJNb3s NMOJYYHTh Pe3KOoro usobpa-
JKEHHUSI IIJIOCKOro IIpeAMera.

Hanvuue gByx abeppanuil OJHOBPEMEHHO— aCTHIMaTH3Ma U
KPHBH3HEI — BBHI3BIBACT MOSIBJIEHHE KPYXXKOB PaCcCesHUS 3JIITHIT-
THYEeCKOro BH/a C Pa3JHUHbIMH 3HAUEHHSIMH OTHOLUEHUS AJHHBL
ocell (B 3aBHcUMOCTH OT KoshdunuentoB C u D). [lasa xpusus-
HBI TIOJIS, KaK M JJs JIo60# KOMOMHALUMH ee W acTUI'MaTH3Ma,

Puc. 51. Ceuyenme acCTHrMATHYECKOrO myukd Mapas-
JIEIbHEIME TIIOCKOCTSIMH

MOXHO IIOBTOPDHTb Bce, YTO OHIIO H3JIOXKEHO O Bpelle acTUrma-
tH3Ma. Ho B oTnuHe OT Hero BavisiHYE KPHBHU3HEI MOXKHO YCTpa-
HUTb ChEMKOH M300pa’keHHs He Ha IVIOCKYIO, 2 HCKDHBJIEHHYIO
COOTBETCTBEHHO pajuycy KpDHBH3HBI IIOBEPXHOCTH H306pa-
KeHusl IIacTUHKY. MHaue rosops, eciu cheprueckas abeppa-
¥, KOMa H acTHrMaTi3M o0beKTHBA HCNPAaBJEHH!, TO Ha cde-
PHYECKHX MJIACTHHKAX NPAaBHUJIBHO IOACODAaHHOM KPHBU3HEI
MOXKHO MOJNYy4aTh BIIOJNHE pe3kHe H300pamKeHHs, KaK, HalpH-
Mep, B 3ePKaJbHO-NHH30BHIX cucTeMax [IMupra.
Jducropcus NponopuxHoHAJbHA TpeThbell CTeNeHH
yrja nosis ¥ He 3aBUCHT OT alepTypHOro. 3 sToro BEHITEKaET,
4TO cHCTeMa, obnajaroliasi JHCTOpPCHEH, JaeT BIIOJHE pe3Koe
u3obparkeHHe TOUKH. 3aBUCHMOCTb BETHUHHE 8g” HCK/IIOUHTENb-
HO OT @ O3HAyaeT, YTO TO H300paXKeHHe PACIIONOKEHO He TaM,
rfe chaefoBajo Ob NO TIpaBWIaM INapakcHANbLHOM ONTHKH.
Uem panbiue TOUKa-OOBEKT HAXOAUTCS OT OCH, TeM Gosblie
pacxoxJleHHe MeX]y ee MCTHHHBIM H300pajkeHHeM M «HIeasb-
HbIM» TOJIOKeHHeM. Tak Kak Mmexay 0g’ M w cyliecTByeT 3a-
BHCHMOCTbL TPEThero HOpsJKa, TO HpeAMeT H ero u3obpaxkeHue
He HMeIOT Nofobus (0HO uMmeno 6l MecTo, ecqiu GBI §g' 3aBHCENO
oT w B NepBoi creneny). KBagpar ¢ 1eHTpoM Ha ocH u3oGpaxa-
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eTcsl TaK, Kak NoKa3aHo Ha puc. 52. Eciu kostduunent aucrop-
cuy E MONOXUTeNBHEIH, YBeJHY€HHE Ha KOHIle JuaroHaiy 60Mb-
1€, YeM B cepejiiie KaTeToB; 3TO T4K HasblBaeMasi OLYIIKO0G-
pasHas gucropcus. Ecan kosgduuuent E oTpHuaTebHBIH,
JucTopcHs UMeeT G0UKOOGpAa3HBIH XapakTep.

Jucropcusi ABAseTca CYUIECTBEHHBIM HEZOCTATKOM IPH
acTpoMeTpHUecKHX pafoTax, TaK KaK HCKa)aeT HCTHHHOe Io-
JIOXKeHHe 3Be3ibl, N300pakeHHOH acTpo-
HOMHueckuM mpuGopoM. Brecenne co-
OTBETCTBYIOIIUX NONPABOK Ha Hee B He-

KOTOPBIX cCJyuasix IpejcTaBiseT He-
yROOCTRO, TI03TOMY JKeJ1aTeJIbHO HClIpas-
JIeHHe JUCTOPCHH B ONTHYECKHX CHCTe-
Max, NMpeAHA3HAYEHHBIX JJIS acTPOMET- E_L
PHUECKHUX ILieJied.

Xpomaruueckue aGeppauuu. Mel
paccMaTpHBaNH Bblie abeppauud Mo-
HOX POMaTHYeCKOro Nyuka Jyuyei, OTHO-
CSIMXCS K OHOH ONpeJe/IeHHOA JJIHHe ]
Bosnel. Ho rpoMajasoe GOJBIIMHCTBO
HefeCHBIX OOBEKTOR H3Jy4aeT CBeT IlH-
pOKOro fAuanasoHa AjuH BoJgH. Kak us-
BeCTHO, TIOKa3aTelb  IIpeJOMJEeHHs
ONTHYECKOro CTeKJa M APYrux Ipo-
3payHBIX MaTepHasNoB H3MeHseTcsl B 3a-
BHCHMOCTH OT JJIHHBI BOJIHBI, BBEI3bIBasi B CBOIO OYepeAb H3Me-
HeHHEe ONTHYECKHX CBOHCTB CHCTeMbI: (HOKYCHOIO paccTos-
HHSI, TIONOKEHUsT U306paXkenus, a Takxe abeppauuii. BriBaer,
yro aeppaupy ONTHYECKOH CHCTeMbl, MCIPABJEHHbIE HJs 3e-
JIEHBIX JIy4eH, OCTaloTCS Ype3MepPHO BeJHMKH JJs KDPacHHX H
CHHHX. X poMaTHyecKHe abGeppalyy MOXKHO Pa3OHUTh Ha ABE TPyII-
IBl: NepBasg OTHOCHTCA K TNapakcHaipHOH o6aacTd, BTOpas
npezncTaBasieT cofofl XpoMaTHUecKUe PasHOCTH TeX HJIM APYTHX
abeppauuii. Hanpumep, xpoMaTHueckass pasHocTh cepHUECKHX
abeppaumnii 06ycaoBaEBaeTcs TeM, uto KoshduuueHt A chepu-
yeckoil abeppalnd MeHsieTCs BMecTe ¢ JJIMHOH BOJIHHI.

B actponoMHuecKHX OOheKTHBax NepBasi rpynna Haubonee
BaxkHasi. OHa cocTOHT U3 JBYX abeppalyi, COOTBETCTBYIOIIHX
IBYM KOOpJAMHATaM u3006pakKeHHs] TOUKH — N0 abcuucce H Op-
IuHare. AGeppauus, OTCUMTHIBaeMasi BLOJb OcH abclucc, Ha-
3biBaeTcsA XpoMmarnueckoi abeppauuefi nmosoxenus. OHa mpo-
HCXOAHUT BCJIEICTBHE TOro, uTo abcuycca IVIOCKOCTH H3o0paxe-
HYSI 3aBHCHT OT JJIMHBI BOJIHbI, BTopas abeppauns, cBsA3anHas
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c oppuHaTod [ mpeamera (uny [° n3obpakeHHs), HasbIBAETCS
XpoMaThHueckoll afeppaudell yBejaHueHuHs H 00yCJOBIMBaeTCs
TEM, UTO IOIepeyHoe yBesanyeHHe f npelcrasnsier co6oil GyHK-
LMIO OT NMOKasartessl NPeJOMJIEHHH.

X poMaTrueckHe abeppainyy MPHUHSTO NPeJCTAaBAAT: B BHAE
Pa3HOCTH ABYX OJHOTHIHBIX BEJIMYMH, HAPHMED PACCTOSTHUMH OT
focIefHel NOBEPXHOCTH CHCTEMbl JO MJIOCKOCTH H300paXKeHUs,
OTHOCSIIMXCSA K JBYM OIpefiesieHHBIM JyIHHaM BOJHBL. OOBYHO
JJis BU3YaNbHBIX cHcTeM 6epyT AJHHY BOJH, COOTBETCTBYIOMIYIO
KpacHoit Jqunuu C Bojopoga (Ac = 656,1 mmx) H HOMETOBON
JunuH F Bopopona (Ar = 486, 1 mmx). X pomaTHueckas abeppa-
uusa ¢ororpaduyecKux o6bHEKTHBOB ONpeeNsieTcs JIsi APYTUX
JJIMH BOJIH, TNIpHYeM BHIGOp 3aBUCHT OT Ha3HaueHHst O6bEKTHBA.

Xpomartuueckne abeppauuy, ocobeHHO abeppaiys MOJOXKe-
HHsA, Haubosiee BpellHbl B aCTPOHOMHYECKHX OOBEKTHBax ¢
GoapwMMH (OKYCHBIMH paccTosiHHsIMH. Pacuer mnokasbiBaer,
4TO NpocTasd 6eCKOHEYHO TOHKAsl CTEKJSHHAS JTHH32 C (POKYCHBIM
paccTosiHueM [, NoKa3aTeab NpeJIOMIEHUS] JUTIS CPeAHEH AUHbL
BOJIHBI KOTODO§i paBeH n, a AUCHepcHs, T. €. Pa3HOCTh TOKasa-
Tedel AN YKasaHHBIX JAJIMH BOJH np — fc = An, HMeeT
XpoMartuueckyio afeppanuio TNoJaoxKeHHs GecKOHEYHO YAaJleH-
HOro npeiMera

’ , , I
As'=sp—s;=—",
rue
. n—1  n—1
v= nF—-nC_ An °

INokasarens npenomiaeHus n NPUHATO OpaTh AJS AJMHBI BOJHBI
A = 589,3 mmk (xKentast auHua D HATPUS), ONHAKO MAKCHMyM
YYBCTBUTENLHOCTH I71a3a COOTBETCTBYET JJIHHE BOJIHEI 55 MMK.
11.715{ Pas/iMYHbIX COPTOB ONTHUYCCKOIrO CTEKJIa BeJMHYHHA Vv
MeHsieTcsl B Ipefenax ot 70 fo 28. Ilns Haubosee ynotpeGurennb-
Horo crekJsa kpoHa K8 Bennuuna v pasHa 64. Takum oGpasom,
xpomartuueckast abeppauys NOJOXKEHHS A aCTPOHOMHYECKOTO
00BeKTHBA, COCTOSIIEr0 M3 NPOCTOH JIMH3b, PABHA ORHOH 1HIie-
CTHAecATOR yacTy ero ¢okycHoro paccrosinus. Hanpumep, npu.
toxycHOM paccTosgHuH | & oHa cocTaBuT 15 mm. Ecnu npuusts,

gro AuaMerp juH3b D = 40 mm, TO nNonepeunas aGeppauus

, f D D 15 40
AAY, paBHasg T« % = -, 6yrer - o5
Hawjyuinell TJIOCKOCTH YCTAaHOBKH Pg (pnc. 53), nexariell Mo-
cpefune MexAy ¢okycamu Jayueli C m F. Taxoli Kpymxok

= 0,3 mm B
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BujieH B OKyJaspe ¢ GOKycHBIM paccrosinueM l0mm, palomum
obuee yseanuenue 100, mox yraom 0,3/10-3440" ayru, 1. e.
. okogo 1°40" (Bennunna orpomHas). OZHaKO HafO YYeCThb, YTO

ayun C u F BBHISBIBAIOT Ha CeTYaTKe OuiyuleHwe B 3—4 pasa

Puc. 53. Cxema ofpasoBaHust KpyXka pacces-
HEf OT XPOMAaTHYECKOH aGeppaluy

cnabee, ueM 3eseHble JyyH, GOKYC KOTOPHIX COBHajaeT ¢ IJoc-
KOCTbIO Nepeceuenus ayyei C u F..Ilostomy AeficTHe Xxpoma-
THYeCKOH aGeppamyy He MoxeT OBITh ONpeleNeHO TOJNBKO Ofl-
HHUM YKa3aHHbIM YIJVIOM. Onuir nOoKashkiBaeT, 4To rjia3 He 3aMe-
yaer geeKkTa XpOMaTH3Ma JI0 TeX op, NOKa yriaoBas abeppanus
He JOCTHrHer 3HaueHuns 4—>5'. B nameM cayyae abGeppauus
B 20 pas GoJbllie 3TOH NOPOroBOA BeIHYHHH.
Xpomarnueckast abeppauusi A s° oObeKTHBA H3 JBYX JIMH3,
Haxopsmuxcsd Ha GeckoHeuHO OMM3KOM DacCTOSHMH Jpyr OT
Jpyra, paBHa
As’=_F2(L+_1_> ,

7 ’
flvl f2'V2

rie F — ¢oKycHoe paccTosiHHe Bcero oObeKTHBaA,

f1 ¥ [, — QoKycHBle paccTOsIHHSI NepBOH H BTOPOH JIHHS,
Vi H v — KO3Q(ULUHEHTH JUCIIepCHU ABYX JIHHS.

IlpuMensis Al copra cTeksna ¢ pasnuYHHIMH 3HaYeHHSMH
AUCTIEPCHH, MO HO JOOUThCSI PABEHCTBA HYJIIO BeMHYHHBL As’.
Uem Gosblie oTinyaloTes KO3GQUIHEHTH AUCTIEPCHH, TEM MeHb-
Llle ONTHYECKHE CIUIBI ABYX JIHH3, H3 KOTOPHIX COCTaBJeH 00beK-
THB, H TeM Gosiblue MOXeT ObITh er0 OTHOCHTEJbHOE OTBEPCTHE,
ITostomy 3aposb! onTHYECKOrOCTEKIA CTPEMSTCS Pa3pabaTHBaTh
COpTa CTEKOJI ¢ BO3MOKHO GO/bIIEM v (KPOHBI) H ¢ BO3MOXHO
MenbMM v (haunTth]). O6beKTHBEL, PacCYUTaHHBE TAKHM 606pa-
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30M, UTO BeJiHYMHA A s’ paBHA HYJIIO, HA3BIBAOTCS axpoMaTHue-
CKHUMH,

Oanako axpoMaTHYecKHe OOGBEKTHBHI He BIOJHE CBO60,IleI
OT Xpomartuyecko#i aGeppauuH nojoxenus. Ecau ayun st
JJuH BoJiH 486 mmk W 656 mMmK NepeceKaloTcsi B OJHOH TOUKE,
W3 5TOTO He BHITEKAeT, UTO Jy4H, COOTBETCTBYIOL(WE ApYTHM
JIJIMHAM BOJIH, ITepeceKaioT och B TOH Xe TOuKe,

Brruucnenust 1 u3-
MepeHHs! TOKasbIBalor,
K YTO KpHBasi 3aBUCHMO-
655 CTH BEJHYHHH §' OT
600 I JTYHBEL BOJHBL A HMeeT

550 BHJA, NpPeACTaBJEHHEIH
500 Ha puc. b4. Jlyuu ¢uo-
485 JIeTOBLIE H KpaCHbie Me-
pecekaloT och Aajblile,
400 — XKeJThle M 3eeHble —
5 Onuke K OOBEKTHBY.
Haunywiree nso6pa-
JKeHHe HONYyuaeTCs
Puc. 54. Kpupas BTOPHYHOIO CII€KTpa OKOJIO MHHHMYM& KpH-
BOH, AJiSI AJHHBL BOJI-

Hbl 560 mmx (3ejeHast 0OnacTb cHeKTpa). SIBJIeHHe, HILIIO-
CTPUpYeMOe KDHBOH PHCYHKA, Ha3blBAaeTCSI BTOPHUHBLIM CIIEKT-
poM u OOYC/NOBJAMBAETCS TeM, UYTO YAacTHLIC OTHOCHTEb-

Hble JUCIIeDCHH KDOHOB H (IHHTOB (T. €. OTHOIIEHHS

n,—n
P = —2—%  rlie e COOTBETCTBYET 3€JICHOH JIMHUM PTYTH) He

Np—nN
F— ¢
paenbl. OxasbiBaercs, 4TO, Kak Obl HH KOMGHHMPOBATH Iaphl
CTEKOJl M3 TPOMAJHOrO CIHCKA M3TOTABJIMBAEMBIX B HacTOSIIEe
BpeMsl BCeMH 3aBOJlaMH ONITHYECKOTO CTeKJia, BeJIHUHHA BTOPHY-

v)

o Sp—S§
HOTO CNEeKTPa, XapaKTepH3YeMOTO BeJHYMHOH _F_f,____llnpn

YCAOBHH Sp == S¢, SIBJSIOTCA MOCTOSIHHOH H PaBHOH Yiq90.
Hanpumep, ofpextus Gospioro pedpakropa HynKOBCKoﬁ

ofcepBaTopuH ¢ POKYCHBIM PACCTOSTHHEM 14 m HMeeT BTOPUYHBIA

14 000
CHIEKTD —

nyockocti F, (puc. b5) KPYyXKOK, OlpeRensieMblli BeIMYHHOH BTO-

= 8,3 ma. D10 CO3KaeT B HauMyulieH GoKANLHOMN

PHUYHOTO CHEeKTPa, YMHOXEHHOl Ha OTHOCHTEIhHOE OTBEpCTHE

20" = —, rie D — Auaverp BXoAHOro 3pauka o6bekTHBa. [Ipu-
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uumas D = 80 cm, nmeeM IS BENHYHHH KpyxKa 8,3 X 80/1400=
= 0,48 msm. BripoueMm, Kak H B cJyuae IIPOCTOH JIMH3K, HYXKHO
[IOMHHTh, UTO BEJIHUHHOH 3TOT0 KPYXKKa paccesHHs HeIb3s
| oIpeJenHTh OLLYLIEHHS XPOMATHUECKOH abeppallkH, TaK KaK sip-
| kocTh MyuKka, cosgaBaemoronydamMuC u F, Bo MEOTO pas cnabee,
ueM SIPKOCTb LIEeHTPANbHOA YaCTH IyuKa, Ije Jy4d 3HauuTenb-
HO IJIOTHee CKOHUEHTPHPOBAHH, M, KPOMe TOTO, I71a3 Gonee
uyBcTBHTeJeH K HHUM. Bce xe
BTOPUUHBIL CIeKTp OOMBIIHMX
pehpakToOpoB npespaiiaer u3o-
GpdxKeHus SIPKUX 3Be3]| B Kpa-
CHBbIE OTVIHBAIOIIHE BCEeMH I(Be-
TaMH paAyru INofoGHs Aparo-
[EHHBIX KaMHeH, HCKJ/I04alo- >

fe
e BCAKYIO BO3MOXKHOCTL TOU- /5’ 7

HO H3MepATh NOJOXKEHHS H30-
GpaxeHuti,
K Bompocy o BTOpHUHOM
CHEKTpe Mbl BepHEMCH HHIKE.
Bropo#t u3 xpoMaTHuecKUX
aéeppannﬁ HapaKCHaJIbHOﬁ 06- Puc. 55. Cxema 06pa30BaHl/Iﬂ
JacTH sIBJIfeTcs XpoMaruye- ~ KPYMKA pacceimua IpH  HATH-
o YHHW BTOPHYHOTO CIEKTpa
ckag abeppaunus YBeJHUYEHHH.
YTo6k Jlerue npeAcTaBuTh cebe 3Ty abeppaluio, penonoKHuM,
YTO XpoMaTHyeckas abeppauusl IOJOXKEHHS HCIpaBlIeHa H
4yTO TIIOCKOCTH u300paxkeHuss Aist Aydeit C u F coBNajamor.
Tewm ne Menee Jiyun uBeta C U F, H3jaydaeMele HOKOTOPOH TOUKO#H
A (puc. 56), nexam2l Ha paccTOSHUHA [, OT ocH, NepeceKaior

I

A
T —
. -
I

A

Puc. 56. Cxema o6pa3oBannst X pOMaTHYECKOH pa3-
HOCTH yBeJHUeHHH
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ILUIOCKOCTb H306paxkeHust P’ B pa3yHuHbiX TOukax Ac H A, Ha-
XOAAILMXCS HA PA3JHYHBIX PacCTOSTHUSAX [c ¥ [ oT ocu. OTHO-

lp—1 .
UIeHHe Ll_c OTpefleNIsieT BeMHUMHY XpoMarHueckoi abeppa-

nuu yeenuueHuil. OHa 3aBHCHT OT BeauunHel /. Mcnpabiesne
310l abeppanyu 0co60 BaxKHO Ans5i 00beKTHBOB, NpeAHa3HAueH-
HHIX Jyia dororpadui.

XpomaTtHueckue aGeppanuy BTOpo# rpyNIbL, T. €. XpOMaTH-
YyecKHe pasHocTH cepuueckoil abeppauyi, KOMbI, aCTHIMATy3-
M2 U T. A., HFPalOT BTOPOCTENEHHYIO POJib B GONbLUIMHCTBE OM-
THYECKHX CHCTEM AJIST aCTPOHOMHHU, 32 UCKJIIOUeHHEM, TOXKAYH,
HEKOTOPHIX 3€pPKaJbHO-JIMH30BLIX OOBeKTHBOB. [losToMy MBI
He OyJeM 3flecb Ha HHX OCTaHABJANBATBCHA, TaK XKe KaK Mbl HE
OCTaHaBNHBaeMcs Ha abeppanisiXx MOHOXPOMATHYECKHX JYyueH
BHICIIHX TIOpsiAKOB. KoHeuHo, ¢ 3TUMH abeppanysaiMy IPUXOAHTCA
CUMTAThCs TPH pacyerTe, HO TEOPETHUECKOE H3yuYeHHe HX Mpel-
CTaBJseT TPOMAJHblE 3aTPYAHEHHs, INOCKOJABKY He CyllecT-
BYET CKOJBbKO-HHOYIb 3aKOHUEHHBIX (OPMYJ, BbIPAXKAIOMUX
3aBHCHMOCTh 3THX afeppanuili OT KOHCTPYKTHBHHIX 3JIEMEHTOB
OINITHYECKUX CHCTEM. ,

AGeppanuu cnekTpaanHeix npuGopos. Ocolyi0 KaTeropHio
IpeACTaBAFIOT ONTHYECKHE CHCTEMB, 00pasyoli#e CHEeKTphl
3Be3J M ApYrux HeGecHbIX 06bekToB. Hanuune pucneprupyoueh
NpU3MBL WM AudPAKIMOHHON DeIleTKH JIHIIaeT BCIO ONTHYe-
CKYIO CHCTEMY B 1I€IOM CBOEr0 OCHOBHOTO CBOHCTBAa — CHM-
METPHYHOCTH OKOJIO OCH. B oZHOM ciiyuae 3TO CBOHCTBO He Ha-
pyLIaeTcs, KOrja Ha Mpu3My HJIH pelleTKy NajaioT JIHIIb CTPOro
napajjesbHble IYYKH CO BCeX TOYEK HCc/efyeMoro o0bekra,
Ha npakTnke 3T0r0 MOXKHO Z06HThCS, €CJH NPH3Ma CTOMT Bile-
penu oGBeKTHBa, H TO O NOJHOH CHMMETPHH MOXKHO TOBODHTb
TOABLKO YCJIOBHO, TaK Kak IUCIepCcHd CBeTa HapYIIaeT ee.

OGbIYHO IMYUKH, NaJalolye Ha IPU3MY, JHLIb NPHOJIHKEHHO
napajiyieNbHLL, U 5TO BBI3LIBAET NOSIBIEHHE HOBBHIX abeppanui,
TeM GOJblle HCKAXAIOUMX CIIEKTp, yeM OoJIbliie OTCTYILIEHHE OT
napasnenbHocTd. TIpHuHHA 5THX HMCKaXKEHUH COCTOMT B TOM,
4TO CXOAAINHMACSH B TOUKY (TOMOUEHTPHYECKHH) MYyYOK Iocie
NpeJIOMJICHHSI Ha IIOBEPXHOCTSX NPH3MBI WJIH OTPaXKeHHs OT
peUIeTKy nepectaer GbITh roMoreHTpuueckuM. IosBasiores sce
afeppanpy MOHOXDPOMATHYECKHX NYUYKOB U B INEPBYIO Odepellb
KoMa, NepBas U3 afeppaliuii, BhI3BIBAEMBIX YXO[OM CBeTsllelics
TOYKH OT ONTHYECKOH OCH CHCTEeMb! (HalTOMHMM, 4TO KOMa Ipo-
NOpLUOHA/NbHA TNepBOfi creneHn yria mnoas). Ilo stoir xe
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npUuMHe TpH JeUeHTPUPOBKE ONTHYECKOH CHCTEMB NpeXie
BCETO NOSIBJISETCS KOMa.

[IpunuMast 3Ha4YHTesJbHble pasMepbl BCJEACTBHE GOJIBLIOrO
NPEeJOMISIONIETO YIVIa TNPH3MBI, OHA He MOMeT GbiTh HHYeM
KOMITEHCHPOBAHAa, TaK KaK NOfBJISETCSA yXkKe B IeHTpe M0Js 3pe-
HHA. MBI fagibllie YBHAHM, YTO TO SIBJIEHHE MOXKeT ObITh HCHOJMb-
30BaHO Uit IOJIYUYEHHS CIieKTPa ¢ MUHUMAJTbHBIMH NOTEPSMH.

i

Puc. 57. CxeMa BO3HHKHOBEHMS KOMEI, BLI3BBAaHHOH
KAKHOM B CXOAAINEMCSt NYUKe JyueH

Bausinpe npu3MBl HA KaueCTBO H300DaKeHHS TeM CHJbHee,
ueM 6oJiblile aneprypa CXONsLIErocs nmyuka, yeM OOJblue yroJ
A y pepumHbl ¥ ueM Gosplie AuaMeTp HeHcTByrouledfyacry
NPH3MBL.

Koma 8¢’ B MepHAHOHAJIBHOM ceueHMH, Ilie OHA ROCTHraer
MakCHMAaJBHOIO pasMmepa, omnpefenasierca GOPMYJOi:
21 4D,

, 3
%' =73
rie D — Bhicota paGouefi wactu myuka (puc. 57).

Ho naxe HesHauMTedbHAs CXOAMMOCTL My4YKa, onpelens-
eMasl yIJiOM @', MOMKET BBHI3bIBATH 3aMETHYIO KOMY npu GoJib-
oM yrae A u Gonbliux pasmepax mpusMbl. Kpome Toro, mpu-
CyTCTBHE AMCHEPrHpYIOmeli NpuaMbl, Haxofsdulefcs B MNOYTH
napajiebHbIX NyuKax (T. €. B NYy4Kax, NapaljelbHOCTh KO-
TOpPHIX B MApaKcHaldbHOR o0aacTu coOJofaeTcsi, a Hapyliaer-
¢ jqumb abeppauusiMH NYYKOB KOHEWHOH IIMPHHBI), MOXKET
BLi3BaTh B clekTpe psal aGeppauuil BeaeAcTBHE TOrO, YTO NpPH3-
Ma WJH pellleTKa HapyllaeT KOMMeHcaumw abeppauui cucre-
MbI, OpeAieCTBYIOMWEN H caelywouieli 3a napajJjefbHbIM XOI0M
Ny4ykoB. DTO SBJeHHEe OCOGEHHO CKasbiBaeTcsi B OecleseBbx
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cnexTporpadax, y KOTOPBIX BHepeld ONTHYECKOH CHCTeMbI He
CTOHMT AHMCHeprupyiomas npusma. Bee cymecrpyomniye B HacTo-
Aulee BpeMs GeciiesieBEle cnieKTporpadrl (3a HCK/IOUEHHEM TeX,
B KOTOPHIX MCNOJBL30BaHA OGBEKTHBHAs NpH3Ma) HMEIOT He-
Gosiblitoe ToJie, He mpeBbmnaomee 10° gyru.

Ananornuno JRedcTByIOT AM(paKiMOHHBlE peineTkd. Ha-
pylLIeHHE CHUMMETPHH, BHI3bIBaeMOe MMH, OGYCJIOBJIHBAETCH TEM,
UTO YIJBI, O6pasyeMble MYyYKOM H HOPMAJLIO K pelleTke, IO
H MOC/e TNPEeJOMJIEHUS WM OTPAXKEHHS HEOJWHaKOBHI.

Tagkum o6pasoM, HeOOGXOAHMO CAENUTH 3a TeM, 4TOObl Ha
JHCTIEPTHPYIOLIHE 3JIeMeHTh! ONTHYECKOH CHCTEMB!, NpeJHa3Ha-
UEHHOH JJIs1 06pa30BAHMS CIIEKTPOB, N1aAaJH CTPOTO Napasiesb-
HbIE MYYKH HE TOJBKO B NapakCHAJTHHOH OGJNACTH, HO TaKXe U
B 00JIaCTH KOHEUHBIX amepTyp W YIJOB TOJS 3peHus.

4. AUDPAKUMOHHOE M3OEPAXKEHME TOYKM

Kaxk ™Mbl BUzieJiH BIITIE, TeOMETpUYecKas ONTHKA JaeT TOJNBKO
nepBoe NpubMKeHHe K OIpPeleNIeHHI0 H300paKeHUsl CBeT-
Hiefics TOUKH, WIH, TOUHEe, OHA OMHCHIBAET KAPTHHY H300pa-
HKEeHUH, KOTOphie MBI TNOAVUIIH OBl A1 GeCKOHEeYHO MaJblX
IaH BOJIH. Kak HH Mana AjiMHa BOJIHBI BHIMMOTO CBeTa (OHA
3akmogaercs B npefenax 0,4—0,8 mmx), ee BrusHMe Ha H306pa-
JKeHHe, JaBaeMOe ONTHYECKHMH CHCTeMaMH, BecbMa OLLYTHMO,
H KaK pa3 OHO CTaBUT Tpeles BO3MOXKHOCTH Pas/HuYeHHS MeJ-
KUX CTPYKTYp H IeTaJseH.

B reomerpuueckoii ONTHKE NPUHATO CYUTATh, YTO JYUH
pacnpocTpaHsIOTCsT CAaMOCTOSATENIbHO H HE3aBUCUMO JPYT OT Ipy-
ra; BosHOBasi Teopus Iofirenca u ®penenss ommpaercs Ha
NPENNONOKEHNEe O CJAOMKEHHH HMMIYJIbCOB C YUETOM PpAasHOCTH
a3 Mexay HEMH. Ecnu paccMaTpRBATh HECKOJIBKO 371eMEHTOB
BOJTHOBOH TIOBEPXHOCTH KaK CAMOCTOSITENBHO CBeTsliyecsd,
TO HAJAO TPENnoaaraTh, YTO HMIYJbCH HCXOIAT OT KaxkKAOTO
3JeMeHTa MO pas3JHYHbIM HANpaBJeHHsSM. Bo3bMeM HEKOTOpYIO
TOYKy P, 1 KOTOpPO#l Hajio ONpelesuTb OCBeleHHOCTh. Bce
HMIYJIECH JIOCTHTAIOT €€, HO He OJJHOBPEMeHHO, TaK KakK pac-
CTOSIHMS OT Hee pasHble. PasHocTh (a3 paBHA NPOH3BEJEHUIO
Pa3sHOCTH MyTed OT 3JIeMEHTOB IO TOYKU P Ha BeJuuuHy 2m/A.
Ecap nBa uMnyJabca, WAyIiHe W3 ABYX ssaeMeHToB M u My,
HMEIOIIMX OJHY M Ty Ke IUIOW[afb, OTIMYAI0TCA To ¢dase Ha
kr (r. e. ecniw pasHocTh nytei MP — M,;P paBHA HeyeTHOMY
YHCJTY MOJTYBOJIH), 3TH HMAYJIBCH YHHYTOKAIOT APYT APYTa; €CaH
pPa3HOCTb (a3 cocTaB/sieT LeJioe YHCIO T, UMIYJBCH CKJaAbl-
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paloTcsi. B ofieM ciyyae OHH CKJIaAblBAIOTCA MO NPaBUJaM
BEKTOPOB, KaK CHJIb, eHCTBYIOIHE Ha OJIHY H TY XK€ MaTepHalb-
HYIO - TOUKY.

HpeJIHOJIO}KHM, YyToO HA Oﬁ’beKTI/IB, IIOJIHOCTBIO HCIIpaBJeH-
Hbll B OTHOIWIEHHH CcQpepHUecCKOH M XpOMaTH4ecKoi abeppa-
npid, NajaerT rOMOUEHTPHYECKHH WM napaie/ibHBI MyyYoK
ayueii. JIpyruMu cioBamu, Ha OCGbeKTHB najaeT chepuyeckas
#1H, B YACTHOM cjyyae, IJIOCKas BOnHA. Tak Kak OOGbeKTHB

Puc. 58. Cxema X ONpefeNeHHio pacCTOSIHUS 3Je-
MeHTa BOJHOBOIi FIOBEPXHOCTH A0 TOYKH P IJIOCKOCTH
. H300 paenHs

HCOpaBJieH B OTHOLIeHWH abeppauuil, U3 Hero BHIXOAMT cdepH-
yeckasi BOJIHA C LEHTPOM B H306paxeHnu TOUKH. Pacnpenele-
HHe OCBELIEHHOCTH B IIIOCKOCTH H300paKeHHH MOXHO IOJy-
YUTh CAEAYIOIHM 06pas3oM.

Pacemorpum Hekotopyio Touky P (puc. 58) Ha BecbMa Ma-
JOM paccrosiiuu z ot ocu 00’. Urobbl onpefendTh aMIVIHTYRY
KoJleGaHMiE B 3TOA TOYKe, HAXOJMM cliepBa PasHOCTb (a3 Ko-
JebaHuil, HCXOMAUINX M3 PA3JUUYHLIX 3/1eMEHTOB NOBEPXHOCTH
BOJIHBI, N0 OTHOIIEHHIO K (ase LEHTPanbHOrO 3jaemenra O.

[lycts r — paccrosinve OT 3ieMeHTa M, ompenenseMoro
NOJIAAPHBIMH KOoOpAuHaTamMu p u 8, o Touku P. Dro paccros-
HHMe, KaK [OKasbiBaeT BLIUNC/JCHHEe, CBA3aHO C KOODIAMHATaMH

p u 8 dopmynoil r = R, -+ ﬁRz— cos 0. Mckomasi pasuocts pas Ag

o z
PaBhna pa3HOCTH ONTHYECKUX ITYTEH, T. €. BI—?- COoS 9, YMHOX€EH-

o 2%
HOH Ha OTHOLUEHHE ——, TAe A — nnuHa BostHbl. Takum obpa-
30M

Acp:%j—r%cose.
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CnoxeHue BCeX HMNYJBCOB, BHI3bIBAEMbIX BCeMH 3JieMeH-
TaMH TNOBEPXHOCTH BOJIHBI, NPHBORHT K CJedylouleil ¢opmyJe

L1 ocBellleHHOCTH E B TOoyke P: .
- 403 (y
=Tw

rae Ji — dynruusa beccens nepsoro nopsinka. Beawumna m
B onpenensierca GopMmynoH
o,
%E 21 %Py 2n

700 n=- —}—f:—}\-zsinm',

rje pp — paauyc BHIXOLHOI'O 3pad-
Ka O00beKTHBa; R — paccrosiHue
" OT IJIOCKOCTH BHIXOJHOTNO 3payKa
' IO INIOCKOCTH H30GPaMeHHs; o —
anepTypHHI YTOX B NPOCTPAHCTBE
n3o6paxennit. Muoxureny 4

50 BCTaBJIEH C TeM, 4T06bl mpu 1) = 0
OcBelleHHOCTh E paBHsNach efu-
auue. Pynknus £ ot r usobpaxe-

75 Ha Ha puc. 59.

Ms3-3a cumMerpum  KapTHHBI
OKOJIO OCH H300pameHHe TOYKH
npezcTasasier o0l Kpyrioe cBeT-

p I~ JIoe MATHO, ¢ GHICTPO yMeHbilialo-

5 7 luedcs OT LEHTPA K KpasM APKO-
Puc. 59. Kpupas pacrpe- CTBIO, OKPYXEHHO€ IOIePeMeHHO
JeJeHHs OCBENEHHOCTH B CBETJILIMH M TEMHBIMH KOJIBLAMH.
IOTepeIHHKe H306pakeHHs ﬂpKOCTb CBETJIBIX KOJIelL yéblaae'r
TOUKH  GesaGeppaiiHOHHOM Bce MelJjieHHee H MejsieHHee. SIp-

CHCTEMOH BCJENCTBHE JH-

dpaxuun KOCTb IEpPBOro Makcumyma B 60

pa3 MeHbllle, yeM SIPKOCTb LEHTPa
NsITHA, SIPKOCTE BTOporo — B 250 pas u T. . Pacuer nokasm-
BaeT, 4TO B LEHTPaJbHOM KOJbLle KOHLEeHTpupyercsa 84%
BCeH 3HEPTHH BOJIHBI; B NEPBOM CBETJIOM KoJjble 7%, BO BTO-
poM 3% u T. A
IlpakTHyeckH MOXKHO CYHTATBCHI TOJBKO C LEHTPasibHbIM
naTHOM. B O6bIYHBIX ycnoBUSAX HaGMONEHHA 3Be3l AuGpak-
LUOHHbIE KOJbLA He BHIHH, AaXKe IepBOe -— 3TOMY INpensit-
CTBYIOT arMOcdepHbIe NOMeXH. :
Bauguue aGeppaumii Ha JudpakuyUOHHOe H3OGpaxeHHe
TOYKH. MeTo pacuera pacnpesiesieHHS] SHEPrHH B AHPPAKLH-
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OHHOM KPYXK€ NpPH OTCYTCTBHHM abeppauuH MoxeT ObITb NPH-
MeHeH M B TOM cjlyyae, KOTJa BHIXOAsILIAas M3 CHCTEMBbI BOJHA
ne chepudeckas, a fepopmupoBaHHaA. Ecnu H3BecTHa znedop-
MaUHsl BOJHEL, T. €. BOJIHOBas aGeppauus N, TO HYXHO npH-

GaBUTb €€ K PasHOCTH XOZa % z ¢os O 1 poJielIaTh TO XKe CJIOXKe-
HHE HMIYJbCOB, KaK B IpelbiiyuieM ciy4ae. ['pomosakocts

VA S NN

9

Puc. 60. KpHBasi pacnpefiesieHHsi OCBellleHHOCTH B MO-
NepeyHIKe H306paXKeHUsa TOUKH B IPHCYTCTBHH 3HAUH-
TeNbHON cthepHueckoll aGeppanuu ¢ yyerom Audpak-
uuu

BLIYHCJIEHUE YBEeJIHYHBAETCH, H KapTHHA pacnpelieJieHHs! SHep-
MM CTaHOBUTCS BeCbMa CJOXKHOH. JIulb B HeGOJBLIOM YHCe
[POCTHIX CJyYyaeB BbIUHCJIeHHS ObLIH IPOBELEHH! A0 KOHIA H
[pPHBEJIH K CJENYIOIIMM BbIBOJAM.

HeGonbmasn chepuyeckas abeppalidsi BbI3bIBaeT yMeHbllle-
HHe SIPKOCTH LeHTpa OSTHA, HO ¢opma KpHBOH (cM. puc. 59)
Majlo MeHsieTcsi, T. €. MaKCHMyMbl H MHHHMYMbI OCTAalOTCH Ha
CBOHX M€CTaX; IPH 3TOM SIPKOCTb II€PBOrO, BTOPOrO H T. X.
KOJIell pacTeT 32 c4eT SAPKOCTH MsATHA. DTO 3HAYHT, UTO OH-
GpaKHOHHBIE KOJbHA [0 SPKOCTH CTaHOBATCS CPaBHHMBIMH
C OeHTpPaJIbHBEIM MNATHOM, JAHAMETD NATHA pacCeAHHA MOXKeET
3HAYHTENIBHO PAaCTH.

Ecan chepuueckass abeppanusi BejinKa, KapTHHA CTAHOBUT-
ca eme Gojiee HeOJATONMPUSATHOH: TeMHble KOJibLla NPONAfaioT,
KpuBasf TepsieT CBOIl MAaKCHUMyM B HeEHTpe, KpaiiHue KOJbLa
sipye LeHTpaNbHLIX (prc. 60). B pesyabraTe 3THX H3MeHeHHH Ka-
YecTBO H306paxkenyst yXyMaeTcd, TaK KaK H300paxeHHe TOY-
KH yBeIHYHBAeTCss NO CBOHM pa3MepaM. BrluuciieHHs MOKashl-
BalOT, YTO pacmpelelieHHe SHEPTHH MO NATHY paccesiHus, Hali-
IeHHOe NyTeM YHCTO TeOMETPHYECKHX u300paxeHui, T. e.
Ge3 yuera AudpakiuuH, OYeHb CHABHO OTVIMYAETCS] OT HCTHH-
HOTO pacmpelesieHus, ONPeNe/seMOro Ha OCHOBAHHH MPHHUH-
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3
na Toiirenca — ®penens, T. e. 1MPPaKUHOHHON TEOPHH, eCJH,
abeppanuu Manel. Ho mo Mepe TOoro kak pasmeph! niTHA pac-|
CesTHHsI, BHI3bIBAeMOro afeppanMsiMH, pacTyr, 062 yKasaHHBIX
cnocoba BhHIYUCIEHUS NPUBOAAT K Bce GoJiee GJIHU3KHM pe3yJb-:
TaTaM, KOTOpble NpH 60/blINX abeppanusX NpakTHYeCKH COB-:
nafaloT. DTO MNOJNOKEHHE INOYTH OYEBHAHO M3 COOGPAKEHHH
3IPaBOro CMBICIA, OXHAKO, HECMOTPSI Ha Psil NOMBITOK, JOKa--
3aTh €ro CO BCeH CTPOTOCTBHIO ellle He YAaJ0Ch. ;

Korpa paccmMaTpuBaroTCs ONTHYECKHE CHCTeMbl, 00Gaajaio-
mue abeppausAMH, 3HAYUTETHHO TNPEBOCXOASLIMMH MO
pasMepaM Jmamerp IH(PAKUHOHHOTO UEHTPAJBHOTO KpY-
JKKa, HanpuMep ¢ortorpaduueckue OOBEKTHBHl AJSI aCTPOHO-
MHYECKHX KaMep, MOKHO COBCEM He IIPUHMMAThb BO BHMMaHHE
IM(QpAKIHOHHEIX SIBJEHHII M PACCYHTHIBATH pacHpeieJeHne
SPKOCTell HA OCHOBAHHH YHCTO T'€OMETPHUECKHX IpelcTaBJe-
Hufi.

5. OLEHKA KAYECTBA U3OBPAXEHUSA TOHKMUX CTPYKTYP

Kaxkum 6bl yBesiMueHHeM HH O6Gsajfiana ONTHYECKAash CHCTeMa
(a ero moxHO Ge3 TpyZa IOBECTH JO HECKOJbKHX THICHY H Jie-
CATKOB THICSIY DPa3), OHA He MOMKET COOTBETCTBEHHO eMy YIyu-
IIaTh PasMYHMOCTh AeTanell M306pamxeHus. ACTDOHOMH He-
OJIHOKPATHO HCC/ENOBAJH BONPOC 06 ONTHMAJIBHOM YBesxye-
HHUH, NPU KOTOPOM acCTPOHOMHYecKUH npubop namaj Obl Hawu-
Jyylllee 306paxenue, cojlepxaliee Kak MOxHO Gosiblue moApod-
HOCTe#l paccMarpuBaeMoro o0beKTa, He BHI3BaHHBIX, OJHAKO,
KakuM-HHOY[b ONTHYeCKHM OOMaHOM. PesysbTaT THX HCc/e-
JIOBaHHH CBOAWTCA K TOMY, YTO HauGosee BHITOIHEIE YBeslnde-
HHAL JJA BH3YyaslbHBIX HaOmoJeHUHM 11pH GOMBLINX AHaMmeTpax
00BeKTHBOB WJIH 3epkas (nopaika 1 m) KojeGmoress B mpefe-
Jax 300—1000 u 3aBMCAT OT MHOXKecTBa OOCTOSITENBCTB —
cocTosiHus aTtMocdepsl, Auamerpa OOBEKTHBA, XapakTepa Hab-
JiofaeMoro o6beKkTa (3Be3sa, IJaHeTa, TYMaHHOCTb, 3Be3fHEE
CKOIIEHHS H T. I)., KauecTBa H300paKeHHs, AaBaeMOro 00b-
€KTHBOM B J1aGopaTOpHBIX YCJOBHAX, H T. A. Pelnamiee sHa-
yeHue HMeeT OOBIUHO AuHaMeTp OOBEKTHBA, a 3TO YKasbiBaeT
Ha TO, YTO Ipefes pas3pelleBnii CTaBHUT Jubpakuusi CBeTa.

Tlousitie paspeiuiawliiell CHIbl OYeHb ycaoBHO. [locse Pa-
Jiess er0 NOHHMMAKT cJielylomuM o6pa3oM.

Paccmorpum usobpaxenye ABYX 3Be3l, OIMHAKOBOH BeJslH-
YHHBI, T. €. BHI3LIBAIOLIHX OJMHAKOBYIO OCBElleHHOCTh Ha 3eM-
Jie, pasfeseHHBIX HeCOJBIIMM YIJIOBBIM paccTosiHMeM. Bcenen-
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(rBME ABJeHHH IuDPAKLUUM H APYTHX HPHYHH, KOTOPHE MO-
ryT BHAOH3MEHHTb KapTHHY pacnpelesieHusi OCBELleHHOCTH,
Ha NPHEMHHK 3HeprdH, Gyab TO ceTyaTKa I/a3a HJAH CBETO-
yyBCTBHTE/IbHBIH CJI0H (OTOTpaduyeckoi MJIACTHHKH, HaK/a-
ABIBAIOTCS PSIZIOM IBA TSATHA GOsTee MK MeHee CJIOXKHOH CTPYK-
TypH!, HanpHMep, CTPYKTYpPh, OnpelensieMolil KpuBoi (cM.

L'/
At 2 3 78
A g Al B A B ;oY
N\
L Y
AN 8 ALNEY TalcNg alpNg

Puc, 61. Cxema K OGBSCHEHUIO MOHATHS DPa3pellaloulell CUIbL

puc. 59) A IuPPaKIUHOHHOIO H306paXkeHusd TOYKH, NaBa-
eMOr0 HieafbHbIM HHCTpyMenTOM. Habmonaemble 3Be3finl Hc-
NyCKAlOT CBET HE3aBHCHMO APYT OT ApYra HW/H, KaK INPHHATO
FOBOPHUTb, HEKOrepeHTHO. IIpH 3TOM OCBeIlleHHOCTH, BbI3HIBA-
eMble OGOMME MCTOUHHKAMM CBeTa, CKAaJblBAIOTCS apu(pMeTH-
YECKH.

[To Mepe Toro kak H306paKeHHs 3Be3l NPUOTHIKAIOTCH
APyr K Apyry, ofiiasi KapTHHA paclpele/leHHs H3MEHSeTCs
(puc. 61). B cayyae / u 2 naGmoznaresb OTYeTJHBO Pa3nuyaet
IBe 3Be3fBl, B caydae 3 OH COMHeBaeTcs, B caydae 4 OH OTYer-
JIHBO BHAHMT JIHIIb ONHY 3Be3lly: o6a H300paxeHHs CJIHIHCh
B onuo. OnbiT mokasuiBaeT, YTO [Ja3 pasjenser ABe TOUKH,
€CIH MEXKAY MakKCHMyMaM¥, COOTBETCTBYIOIUMH KapTHHe CJo-
MEHHs] OCBELIEHHOCTel, HMeeTcsi NpPOBaJ, BeNMYHHA KOTO-
poro me menee 20% 3HaueHHS MAKCHMyMOB. DTO TaK HasbiBa-
embifi kputepuit Panesi, KoTopeifi HHOTAZ GOPMYJHPYIOT TaK:
MOXKHO PasjHYHTb LBE 3Be3Jbl, eC/IM LEHTPANbHBI MaKCHMYM
ONIHO# COBMajaer ¢ MepBLIM MUHHMYMOM ADYrofi. DKBHBaJEHT-
HOCTh 0GOHX (GOPMYJHDOBOK BHITEKAeT H3 CBOHCTB KDHBOH,
u3obpaxeHHol Ha puc. 59. .

Ha ocnoBe 3TOro KpuTepusi HaXOAAT TOUHOE BhIpAXKeHHe LIS
paspematoriell cusibl aCTPOHOMHYECKOTO OOGbeKTHBA. Kpupas
NOKaskIBaeT, YTO [epBblH MHHEMYM CCOTBETCTBYET 3HAuYeHHIO
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n, paBrHoMy 3,83. A Tak Kak v npexcrasiseT co6oit abrpaxexmeg

n= g;z' sin o’ <{ 3,83,

MBI moJsiydaeM A 2° Qopmyny

g = 3.83%
T 2asine *
Ho
. r D
S = SF

rle D — nuaMerp BXOAHOIO 3payka o0bekTHBa; F' — ero ¢o-
KycHoe paccrosinue. C npyro#t cropoust, 2 = F'a, rie a —
HaHMeHbIIN# paspematomuil yron. OTkyaa

Ecau BHIpaxaTh 0 B CeKyHHaX, a' A NpPUHATB PaBHBIM
0,00056 mm, TO

Benvurga @ ecTp HauMeHBIIME YroJ, ONpeReNsIOmHl
YrJ0BOE DACCTOsiHME N0 IBYX 3Be3ll, KOTOPhle MOTYT GhITh Hemo-
CPeICTBEHHO paslieieHH HabJofaTesneM.

D10 He 3HAYHT, YTO BOOOIIE HEBO3MOKHO OGHAPYXHTH Ha-
JHYHE IBYX 3Be3ll, eCIH HX YIJIOBOEe PACCTOSIHHE MEHBIIe I10-
JyyeHHOro mo nocnaefnefi dopmyse. OxHako ans oGHapyxe-
HUsi BTOPO¥ 3Be3fibl HYXKHO TIIATEJbHO NPOPOTOMETPHPOBATH
CHHMOK H TOJABEPrHYTb aHa/JHU3y IIOJy4YeHHble DPes3y/abTaThl.
Ecnn pacnpenenenue orinyaercst OT TOro, KOTOpoe Haer u3o6-
paxeHue ONHOM 3Be3fbl, H HET OCHOBAaHMH HORO3peBaTh APY-
THe MPHYUHBL] OTKNIOHEHHS, MOXKHO PACCUHTATDH MOJIOXKEHHE BTO-
poii 3Be3fibl (eC/TH M3BECTHA ee 3Be3NHAs BEJHYMHA MK GJECK).
Cnenyer Bce Ke 3aMeTHTb, UTO YKa3aHHHI NpPHEM HETOYEH
U3-3a CJAHIIKOM GOJBIIOrO BJAHSHHA aTMOChepHLIX HOMeX.

Bonee HajexXHBIM, TaK Kak He TpeGyeT AOMOJMHUTENBHBIX
cBelleHHH O Hab/moNaeMOk 3Be3Jie, sIBJIseTcs IPHEM ONpeleseHHS .
JuaMeTpa MaJbiX TJIAHeT WIH APYTHX HeGecHHIX Tes 1O AH(Ppax- -
LIHOHHOH KapTHHe HX H300paxXeHHHA. B NaHHOM ciyyae HMelOT-
csa B BUAY Takue OObeKTHl, YIJIOBOH AHaMeTP KOTOPLIX CONO-
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CTABHM C HaMMEHBIUUM paspeliaeMBIM YIJIOM GOJBIIHX acTpo-
HOMHYECKHX TpyO (mecsiThle HOMH CeKyHIB AyrH). Hannume
yIJIOBOTO AHaMeTpa HeGECHOr0 Tena MeHsieT paclpejeseHue
OCBEIEHHOCTH B (POKaNBHOH INIOCKOCTH OOBEKTHBA NO CpaB-
HEHHIO C TeM, KOTOpOe BLI3LIBAaeT 3Be3[a-TOYKa, H IO H3MEeHe-
HHIO PpacOpefesieHHss MOXKHO ONpeleJIuTb JuaMeTp CBeTHA.
Takoit Merof 6w npemmoxen akan. C. H. BaBunoBoiM B
1933 r. B ycTHO# Gecelle ¢ artTopaMu. K coxanenuto, atMocdep-
Hble TIOMEXH M 3ePHO (OTOIVIACTHHKHY HACTOJIBKO HCKaXKaloT
KapTHHY, UTO HaJeXHHIX Pe3yJbTaTOB NOJYUYHTb STHM METOLOM
B HACTOsIIlee BpeMSl TaKxXe HEBO3MOXHO.

3a nocreHee NecATHJETHE BONpocy 06 OleHKe KauecTBa
u306paxkeHHs, NaBaeMOrO ONTHYECKHMH cHcreMaMH, OblJIO
yneseHo Gosbllice BHHMaHHe. CTalo OYeBHAHLIM, YTO OMHCaH-
HbIl BBlIle KPHUTepHil paspelialomiefl CHAN (WIH CIOCOGHOCTH),
€CTH €ro NPHMeHATb K APYTHM TecT-00beKTaM, HanpUMep K
mupe @yko, cocrosiiefi M3 APKHX MOJOC PABHOH TOJIIHHEL,
pasleNeHHbIX TEMHBIMH NMPOMEXKYTKaMH TOH Xe LIHPHHHI, 06-
JafaeT MHOTHMH HefoctaTkamu. [Ipexpe Bcero paspelliatoiiiast
criocoGHOCTh 3aBHCHT OT BhIfOpa TecT-06beKTa, OT KOHTpacT-
HOCTH MeXZY (OHOM M OGBEKTOM M B HEKOTODBIX CJIy4asiX He fiB-
JIsieTcsi ONHO3HAYHOH BenuuuHoi. Kpome Toro, BeiCOKast pas-
peluawmas CHOCOGHOCTb He TapaHTHPYeT XopouleH pesKOCTH
n306paxenus.

Jpyro#t KpuTepHii KauecTBa aCTPOHOMHUECKHX O0bEKTHBOB
6bl1 mpemtoken [ayccom W mosxke (B HECKOJIBKO H3MEHEHHOM
Buge) ['aptmannoM. O npencrasisier co6oi HeKOTOPYIO yH-
kumio 7 OT NPORONbHOK cpepuyeckoit aGeppauuu Os':

__ 200000 Zh*8s

T F? Sh

rie h — paguyc 30HHI BXOQHOro 3pauka OGBekTHBa, Os’ —
npojonsuas chepuyeckasi abeppaunsi, COOTBeTCTBYIOILAA 30HE
h, F — dokycHoe paccrosimne oObektuBa. Benmuuna T,
TaK Has3blBaeMas «TeXHHYeCKasi IOCTOSIHHAN», €CThb He UTO HHOe,
Kak cpefHHH B3BellleHHbIH 10 30HaM pajJHyc KPYy¥KKa pacce-
AHHS, BHIPAXKEHHHH B CEKyHJax NyTH.

S10T BechbMa YCJOBHBIl KPHTEPHH, He YUHTHIBAIOMA AH-
(bpakuHOHHOH nNpHPOXLI H3006paKEHHs, He ~INO3BOJSIET CY-
AMTH HH O paspemiawoiiell CcnocoGHOCTH, HH O PE3KOCTH H30-
GpaxeHus.
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3HauuTenbHO GOJiee YHHBEpPCANbHHIM SIBJSIETCS HENABHO
npelJIOKeHHbI W y3Ke NOJYUHBIIHi LIHPOKOe paclpocTpaHe-,
HHe KPUTepHil 4aCTOTHO-KOHTPacTHOH XapakrepucTuku (UKX),:
npencrabisiioniefi co00OH OTHOIIeHHe 3HaYeHMH KOHTpacra k!
H300paKeHHsl CHHYCOHJAJbHOH caMOCBeTsLIeHCss MHpPHI ompe-
JeJIeHHOH YHCTOTHI K KOHTpacty & camo#l mupsl. Ilox kontpac-
max ~_ ‘min
Imax + Imm
NPEACTABJIAIT 060 MaKCHMAaNbHYI0 H MHHHMAJbHYIO HHTEH-
CHBHOCTb Ha MHpe HJIH Ha ee H30GpaxeHHH, HMeouleM (3a pell-’
KHMH HCKJIOYeHHSIMH) TaKkKe CHHYCOMIAJbHOE pacipefene-
HHe HHTEHCHBHOCTEH.

YKX 3aBucuT M OT yactotsl R, W OT nHanpasjenus ¥
LWITPUXOB pellieTKH. OGBIYHO OrPAHMUMBAIOTCS JIBYMs HalpaBJie-
HuaMu ¥: ofHO coBnajaer ¢ HanpaBJeHHEM MePHIAMOHAJBHOM
IJIOCKOCTH (COJepXKalluM OCb M MHPY, KOTOpasi mpeinoJara-
ercsl 6eCKOHEUHO MaJsIblX PasMepoB), a APYroe — SKBATOPHAJb-
HOH, NepNeHANKYJ/ISPHOHA NpeablayIei.

YKX usobpaxaior o6blYHO B BHJIE KPHMBOI; 110 ocH abeiuce
OTKJIaJbIBalOT YacToTel R (4ucno nuuKi Ha 1 Mm B mpocTpaH-
cTBe H300paxeHHH), Mo ocH opauHat — 3Hauende UKX; no-
clIefHee BcerZla paBHO ejfuHHLEe NpH R, paBHoMm Hymo. Kpu-
Bble UKX naloT nojiHOe MpeicTaBJeHHe O TOM, KaK BBITJIAXHT
n3o0paxeHue oGOH MePHOAMUECKOH CTPYKTYpPhl, H Ha OCHOBA-
HHH ee MOXHO Npe/iCKa3aTh BUJ H300pakeHHs JI000r0 06beKTa.

Bryucnenne UKX 1o ussecTHbIM aGeppalysiM CHCTEMbI He
npescTasiaseT TPYAHOCTEH U MOXKeT OLITb JierKO ¥ ObICTPO Ocy-
IECTBJIEHO HA COBPEMEHHBIX 3JEKTPOHHO-BRUUCIHTENbHBIX Ma-
HIHHAX.

yTae Imax B Imin

TOM Kk IIOHHMMAIOT OTHOILIEHHe

6. CBETOBbIE MOTEPM M BOPbEA C HMMMH

Ilpu naGmiofenun cnaGo pasJHUHMBIX OGBEKTOB — TYMaH-
HocTell, cnalbix 3Be3X B T. 1. — GOJBLIOE 3HAYEHHE NPHOG-
peraeT BOIIPOC O CBETOBBEIX MOTepsix cucreM. CBeTOBasi 3Hep-
THsl, KOTOpasi, MONaB M3 MCTOYHHMKA CBETa Ha aCTPOHOMHYe-
CKUil HHCTPYMEHT, He BOLIJA B IJIa3HOH 3pauok HaGJmozaTensd,
B JIyylleM ciyuae Gecrosie3Ha, a yalle BCero npuHocut Gosee
HJIH MeHee cepbe3HBllf BpeR. PacccewBasich 1o BCeM Hampas-
JIeHHSIM, OHa co3faeT (OH, yXyZHIlaiomui BHANMOCTb IpelMe-
Ta, H ocsnabssieT KOHTPACTHOCTh H3oOpaxkenus. B peaxux ciay-
4afgX 4acTb CBETOBOI SHEPTHH IIOCJEe HECKONbKHX OTPaKeHHM
BHOBb co0Hpaercss B (POKaJbHOH INIOCKOCTH OOBEKTHBA HWJH

186



pOAH3Y €T0 W BBHI3LIBAET BTOPHYHLIE H300paXKeHHS, HHUEM He OT-
JMYAIOLIMeCs MO CBOEMY XapakTepy OT nepBUUYHBIX. VX mHOTZXa
NPHHAMAIOT 338 HeCyHIeCTBYIOLHe c1abble 3Be3/bl, MAHEThl HIH
TyMaHHOCTH. [IpHXOIHTCA NpPHHHMATL CHeENHalbHbIE MepH,
HANpPHMEpP MHOrOKPATHYIO CBEMKY, UYTOOHI OTIMYHTB JIOXKHBIE
n306paxenns (GMHKK) OT HACTOSAINX .

CBeTOBbIE NOTEPH ENAlOT HEBO3MOXKHBEIM HaGJIOAEHHe cOJI-
HEYHOH KOPOHBl METOJOM HCKYCCTBEHHOTO 3aTMEHHs, T. e.
nyTeM 3aKpuTHsl u3o06paxkeHns Co/iHIA HeNpO3payHbIM JHC-
KOM HJIH IPYTMMH aHaJOTHYHBIMH criocoGamu. PaccesHHbI
My3bIpbKaMH CTeKOJI, LapandHaMH Ha [OBEPXHOCTH JIMHS3,
OTPaXeHHBIl OT NOBEPXHOCTeHl cBeT 3abHBaeT H306paxeHue
KOPOHE!, SiPKOCTh KOTOPO# B MUJIMMOHBI Pa3 MeHbllle SPKOCTH
Conuna.

[IpenoMastoniie W OTpaxKalOlHe IOBEPXHOCTH ONTHYEC-
KO CHCTeMBl He TOJBKO H3MEHSIIOT HalpaB/ieHHe paclpocrpa-
HEHHS CBETOBOH SHEPrHM, HO TaKXKe MEHSIOT CTPYKTYpY CBe-
TOBBIX NYYKOB. UacTb CBETOBOH 3HEPTHH IOIVIOLIAETCS ONTH-
yeckoll cpenofi. PaccMoTpum moiapoGHee 3TH SBJIEHHS.

Caeroroit nyuok AH (puc. 62), nagas Ha NMpeJOMJISIONLYIO
NOBePXHOCTb, OrpanuuuBammylo cpeast I m 11 ¢ nokasarte-
JISIMH TIPEJIOMJIEHHST 1 M ', paslensieTcd HAa TPU 4aCTH: OCHOB-
Has vacte H,C npenomiusercs, HeGosbliasi yacts H,[) oTpaxa-
€Tcs W, HAKOHell, HAUMeHbIIas 4acThb PACCEHBAETCS] IO BCEM
HanpasienussMm — %, F, G u 1. 1. Paccesnne 06yca0OBgeHO
Ka4ecTBOM MOJUPOBKH noBepxHocTH HH;, ma Kotopyio mna-
Jaer my4yox. Ecjau MOBepXHOCTb HMIEaNbHO IJ1afxas, Heprus
paccessHHOrO NMyuKa paBHa HyMoO. YeM XyxKe COCTOsIHHE IO-
JIMPOBKH, 4yeM GOJIblIE YUC/AO M BeJMYHHA HApanuH, TeM GOJb-
llle KOJHYECTBO paccestHHOTO cBeta. Paccesinnast sHeprus o6by-
HO OuUeHb Majla H €0 MOXKHO npeHeOpeub B NPaKTHKE NMpUMe-
HEHHSI AaCTPOHOMHYECKHX TPyO, 3a HCKJ/IOYEHUeM TOYHHIX ¢o-
TOMETPHYECKUX HCCAeAOBAHUHA.

Pacnpezenenne sHepruu MeXKIy IPeJOMJIEHHEIM U OTPayKeH-
HbIM NTYYKaMH CBeTa MPOUCXOIUT no 3axkony ®peneasa. Eciau
I — nagaomuil MOTOK, TO OTPAXKEHHBIH H INpeJIOMJIEHHBIH IIO-
Tokn [y m I, ompemensitorcss GOpMysiaMu:

To=1T ("_1”—)2

n 4 n

()
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NpPH YCJIOBHH, YTO YrOJ NMAjalollero myyka ¢ OChbio He HpeBbI
mwaer 30—40°. B atux dopmyaax n u n' -— nNokasaTesiu npe
Jgomnennss cpex 1 u IL i

Ilpu mepexofie CBETOBHIX Jiydeil H3 BO3LYXa B CTEKJO HJIH
u3 CTeKJa B BO3AyX otpaxaercs 4—8% SHepri (MHHHMyM —1

Lredn /‘ (n)

lpeda I (n’)

Puc. 62. Cxema pacnpefieieHHs CBETOBOTO NMy4Ka
HA rpaHHie ABYX cpej

JUis KPOHOB, MAKCHMYM — JUIs TsKeJbIX GauuToB). [Ipoxons ue-
pe3 OPOCTYIO JIHH3Y, CBETOBOH NYYOK TePsieT HA OTPaXKeHHe
8—15% 3Hepruu (moTepsAMHM NPH NepPexoie Yepe3 I0BEPXHOCTH
IBYX CKJICEHHBIX JIHH3 H3 PA3JHYHEIX COPTOB CTEKJa MOXHO
npeHe6peunb). B C/0XKHBIX ONTHYECKHX CHCTEMAaX, HAMpPHMED
TepHCKONax, NOTePH BCJAEACTBHE OTpamenuii gocruraior 80%. -
ToTtepu Ha OTpaXKaIOLWHX NOBEPXHOCTAX 3aBHCAT OT MaTe-
pHaJia OTPAKAIOIEr0 CI0S H crnocofa HaHeCeHHs ero Ha CTEKJO
HIH APYryl0 MNOAKJIAAKY. Jlyuille BCEro OTPaxalT CBeXe-
HaHeceHHble cepeOpsiHble GHIBMBI — 10 95%, HO HX OTpaxka-
follast CrOcOGHOCTb YiKe Yepe3 HeCKOJbKO aueft maxaer xo 80%
u nmxke. B nocientee BpeMsi paspaGoTaHO HECKOJIBKO NPHEMOB
HAHECEHHA aOMHMHHMEBHIX (HIbMOB, oA¥HAOHIKNX - ONBUIOH
MPOYHOCTHIO H MOYTH He TYCKHEICUIHX co BpemeHeM. Hx oTpa-
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JKAIOIasaA CIOCOGHOCTD B TeUEHHE MHOTHX JieT YAEPKUBaeTca B
npefienax 80% u He najaer B yabrpadmoneroBoil oGnacTu
CIeKTpa, Kak y cepebpa.

[Ipenomiennass yacTh CBETOBOIO Ny4Ka, PaclpOCTPaHAACH
B NpO3payHOf cpelie, OT4acTH noryoumaercs eio. Ecan [y —
AIPKOCTb NyYKa B Hauajle €ro NyTH B pacCMaTpPHUBaeMOH cpefe,
I; — APKOCTb TOCJe TOrO, KaK Ny4oK mpoen nyThb { (B cm),
To Mexay I; m I, cylecTByeT 3aBHCHMOCTb

I=1I,(1—k),

rie k — xoapduuueHT noryomenns cpenpt. Jna Bosayxa kosg-
(GHIMEeHT 2 HACTOJBKO MaJs, YTO €r0 MOMXKHO CYHTATh DPAaBHEIM
HYJIO, ec/H [ He NMpPeBOCXOIMT MHOrHX MeTpoB. Ero Benuunna
BJsi BUAMMOH O6nacTH CIeKTpa ONTHYECKOr0 CTek/1da COCTaB-
JIsieT HeCKOJIBKO JioJiefl MPOLEHTa, HO 3HAYHUTENIHHO yBeJNHYHBaA-
ercs B yabTpaduosnerooii (A < 360 mmk) m wmHPpakpacHo#
(A > 2000 mmx) obaactax. :

B ro/mue cTekna cBeTOBas 3HEPTHUsA, KPOMe TOTJIOIEHHS, pac-
ceHBaeTcs OT Ny3bipefl W BKJIOYEHHH, KOTOPHE B OTHEJBbHBIX
cOpTax CcTekja cojepxkarcsi B GOJBIIOM KOJHYeCTBe, Ha-
NPHMEP B THAXKENBIX KPOHAX, NPHMEHSEMBIX B CBETOCHJBHBIX
¢ororpapuuecknx 0OBEKTHBAX.

Co BpeMeH MepBEIX 3PUTENbHBIX TPYO LOCTUTHYTH GOJIbLIME
ycnexu B GopbOe ¢ mepeduncieHHBIMH nomexaMH. B snoxy [le-
KapTa MOIJOlieHHe cBeTa ObLIO 3HAuuTeNbHO. Ha OcHOBaHHH
HEKOTOPHIX MeCT H3 «J{HONTPHKH» MOXKHO CHelaTb BLIBOA, 4TO
KOXphUIUeHT NOIJIOUIEHHs! CTeKOJ OblI B JeCATKH H Jaxke B
COTHH pa3 Gosbllle, yeM B Hacrosiliee BpeMsl. 3aBOAbI ONTHYe-
CKOTO CTEKJIa NYTeM TIIaTeJIbHOH O6pabOTKH ChIpbs H BapKH
€r0 IO CHEHAJbHBIM perienTtaM JOOHIHCh TPOMajHOTO yJayylle-
HUSI MPONYCKHOH CIOCOGHOCTH CTEeKJia; BMecTe C TeM yMeHb-
WWIOCh YHCJIO nNyseipel W BK/oueHui. OnHako 10 mnocien-
HEro BpeMeHHM Kasasjlach HeBO3MOXKHOH Gopn6a ¢ MOTepsMH,
BEI3BAHHEIMH OTPAaXKEHHMEM YACTH NydYKa NPH NPeJOMJIEHHH.

3akon PpeHesisi, BbITeKaoouui K3 OOLEel TEOPHH pacnpo-
CTpaHEHHsI CBETOBOH 9HepPrHH, Kas3aJoch, YHHUTOXKAET B KOPHe
BCAKYIO HaJeXk]y Ha yCTpaHeHHe OTPaXKeHHOro cBeTa M Bpel-
HeIX GJIMKOB, BbI3BaHHBIX HM. Cilyyall HaTOJNKHYJ HCCJefoBa-
TeJlell Ha BO3MOMKHOCTb 06X0/1a 3TOr0 3aKOHA. Brliu o6Hapyxe-
Hhl KyCKH CTeKJa, [OKPhIThble HaJleTaMH, Yy KOTODBIX KOJIHYe-
CTBO OTpPa)KEHHOTO CBeTa OKasajoch 3aMeTHO MeHblle, ueM
crenopajio no gopmyne Ppenens. Bojsee TilaTesbHHIE HecTe-
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JIOBAHHSI TOKAa3aJH BO3MOXKHOCTb [OYTH MOJHOCTBIO YyCTpa-
HHTb NOTEPH BCJIEICTBHE OTPaKeHHs IyTeM HaHeCeHHs Ha CTeK-
JIO TOHKHX CJIOEB TPO3PayHBIX Cpef.

Ilycrs AB (puc. 63) nyu, najaomuit na nopepxsocts MM;,
OTHeNSIOIYI0 BO3AYX, B KOTOPOM PacnpocTpaHsercs najaio-
i Jayd, or crekiaa V ¢
noKasaTesieM —TpeJsomie-
gua  n. Ilpeanosnoxum,
4TO CTEKNO MOKPHITO TOH-
KHM CJIOCEM TIPO3Pa4gHOrO
BellleCTBA C MOKasaTeseM
apensomnenus n'. Yacte
SHepPTUy Jyya OTpakaer-
¢ OT CJI0SI 0O Hanpas-

nenuto BAj, 1pyras yacts,
apenoMasieTcss [0 Ha-
npasaenuio BC H B TOUKe
C cHoBa oTpaxaercs H
npeioMageTcs. ﬂpKOCTb,
orpaxenHoro Jayua DA,
3aBHCHT OT IMOKasateaei
N WU Ny, ee MOXHO BBIUHC-
Puc. 63. Tlpoceeriente ontHkH JIUTE N0  TPHUBEACHHBIM

Boilie opmysam Ppene-

ast.  OxasbiBaercss, 9710
eciu iy = /N, TO APKOCTB OTPAKEHHOTO OT c/Iosi Jyua BA;

’
paBHa SIPKOCTH OTPaxeHHOro ot creksa ayya DA,. Ecau pas-
HOCTb XOJa 3TUX Jy4eH PaBHA MOJIOBMHE JJIMHLI BOJHEL CBETa

B CJIO€, TO INPH HETephePeHUUH SHeprus Jyuei BA; u DA,
B3aHMHO YHHYTOXKAeTCH. SIPKOCTh OTpPaKEHHOrO CBeTa paBHA
HYJIIO, W BCA SHEPTHsl YXORUT B NpeNOMJeHHbIH mydyok. Toi-
MUHA €10 RO/KHA ObITh mopsimka A/4, T. e. upe3BbIYANHO
mana.

B nocnennee Bpems M. B. I'peGenmuxonsbiv u A. A. JleGene-
BbIM ObLT paspa6oTaH psil GU3HYECKHX W XHMHUYECKHX CIOCOGOB
LJIsT HaHeCEeHHd Ha CTeKJO Takux cioeB. [lotepu, BEI3BaHHBIE
OTpaxeHHeM, yAaeTcss yMeHplluTs B 3—5 pas. [Ipouecc Hane-
CEeHHS] CJIOEB, YMEHbUIAIOUIMX [OTEPH BCJEACTBHE OTPaXKeHHus,
Ha3blBAeTCsl N1POCBETVIEHHEM ONTHKH. DTOT Croco$ 3HAUHTETBHO
yMeHbIIIaeT paccesiHHe cBeTa H ocnalJjsieT GJHKH, a B CJI0XK-
HHX CHCTeMax, cojepxKalluX OOJbILOe KOJHYecTBO JIHH3, Ha
30—50% yBenuuuBaeT APKOCTb NpOLUEALIETO Yepe3 HHX CBETa.
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*7. PABBUTME ACTPOHOMMUYECKOHW ONTUKU

l Pecpakropbl

C rex mop Kak Ianunell HaBesa cBoo Tpy6y Ha He6O, Haua-

' JIOCh PAasBHTHE aCTPOHOMMUecKMX pepakropoB. B mnepsoe

BpeMs OHM H3TOTOBJISJINCH H3 JUH3 caydyaino#l ¢opmbl, U 10
JlekapTa HUKTO He TOXO3pPEeBat, YTO JHH3aM CJelyeT NMPHAATb
onpeneyennylo ¢GopMy IJf TNOJyYeHHS XOPOMHX H3o0paxke-
uuii. Brpouem, MOXHO ObLIO B Te BpeMeHa ¢ IOJHBIM IIPABOM
otHecTH nedekThl H300pameHHs 3a cdeT IVIOXOTO KayecTBa
[IPHMEHSIEMOTO [JIsi HM3TOTOBJIEHHS CTeK/Na M HelPaBUJIBHBIX
NoBepXHOCTeH JIMH3, TaK Kak ellle HAKTO He yMeJ NPOBepPATh
KayeCTBAa IOBEPXHOCTEH § ONTHYECKHX WHHCTPYMEHTOB.

Jekapr, Bjajesi TOYHBIM 3aKOHOM IIPeJIOMJIEHHS, BBISICHHII,
YTO JIYYH MOTYT CXOJHUTbCS B TOYKY TOJBKO IPH YCJOBHH, YTO
MOBEPXHOCTSIM NPUAAHBI ONpejeneHHble (OPMBEI; B YaCTHOCTH,
OH 0cOOeHHO PeKOMEeHAOBaJ KOMOHMHAUHIO IJIOCKOH M runep6o-
JHYeCKOH IOBepXHOCTed.

K coxanenuo, ekapT He MOXO3peBas O CYLIECTBOBAHHH
xpoMaruueckoii aGeppalnd, TaK Kax siBJeHHe QHMCEPCHH CBe-
Ta, T. €. CBf3b MeXKAY NOKasaTeneM NPeJOMJeHHMS H IJIHHOH
BOJIHBI MJIH IIBETOM, OBbLIO elne HeusBecTHO. JImimb HeloTon

" OTKPBLI 3TO sAiBJA€HHE U BBIYUCANI XPOMATHYECKYIO a6eppaumo

JIHH3, OJHAKO HCXOAA H3 HEBEPHOTIO NPEANnOJOXKECHNA O NOCTOAH-
- n—1
CTBe 3HAYeHHs| KOADHIMEHTa JUCIEPCHH V = —— JUIsl BCeX

HpO3payHbIX Cpeli, OH CesaJ BBIBOJ, YTO HCIpaB/eHHE XpO-
MaTuueckol aleppallud HeBO3MOMKHO, H O6paTu/ Bce CBOe BHHU-
MaHue Ha 3epkana ®. Ou paspaGoTan LS HHX Cliel{HajbHble
CIJIaBBI, OTKPBWI HOBYIO METOA#KY ULIMGMOBKH H CaM H3TOTOBUJ
IepBoe 3epKasio ¢ napabO/HYecKOdl NOBEPXHOCTHIO, BIIOJHE
NPHTONHOE ISl ACTPOHOMHMYeCKHX Habmofenuit 2. C artoro
BpemenH (Hauano X VII cronerrs) Hayasock mapaesbHOe Pas-
BHTHE pPe(PPAKTOPOB (JIMH3OBBIE CHCTEMBbI) M peduieKTopoB (OT-
PaxaroIue CHCTEMBI).

Ynopuslii conepuuk Hptorona Iofirenc ne momren o mnyTd,
VKa3aHHOMY CBOMM 3HaMEHUTHIM COBDEMEHHHKOM, a Halles

2 TloxpoGuee o6 sroM M. M. H b 10 T 0 1. Jlekuuu o ontuke. [Tepe-
Boa u npumevanns C. M. BaBusosa. M., 1946.
© 3 Tounoe HcclefloBaHHE STOrO 3epKana, BEIIOJHEHHOe HeJaBHO B AH-

" IJIHH, TOKA3aJ10, UTO MOBEPXHOCTh €ro GauKe K cepuueckoil, ueM K napa-

Gonnueckoit. Masloe OTHOCHTeJIbHOE OTBEPCTHE 3epKata OfeCredHIo yHo-

BJIETBOPHTEJILHOE Ka4eCcTBO nsoﬁpax(eﬂm.
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co6CcTBeHHYIO HOpOTY, BHpoueM, He ocoGeHHO yaaunyio. OH
NpelJIOXKHJ JaBaTb JIHH3aM AacTPOHOMHYECKHX OOBEKTHBOB
rpoMajinble OKycHBlE PAcCTOSIHUS, HCXONS H3 TOTO, YTO NPH
OAHOM H TOM K€ YBEIHYCHHH YIJIOBasd XpoMaTHUCCKas a6ep-
panHs YMeHblaeTcsi IPONOPIHOHAALHO AMHHE TPYGH (3TO
NPaBHIBHO TaKxke M JJi BTOPUYHOro crekrtpa). [lo nouuny
TiofireHca craju fenarb IJIMHHEHIIME aCTPOHOMHYECKHE CH-
CTeMbl, NMOJBeleHHble HA BBICOKHX MauyTaxX U KoJjeGomuecs OT
Mmaneiiniero Berpa. EcTecTBenHO, YTO H3-32 TPYAHOCTEl ynpaB-
JieHHs1- TeJleckonn! [lofireHca B CKOPOM BpeMeHH HCUe3H U3
ynorpebJieHus.

[lonBeka cnycrst 6aarogaps ycHauaM disepa u Srmﬂyca B
Poccun, Xomna (1733 r.) u Jonnouxna (1758 r.) B Auryiuu omu6-
ka HbioTona Glia HCIIPaBJieHa, NOSIBUJINCH NePBBle axpoMa-
THYeCKHe OOGBEeKTHBE B MHUKDOCKONAaX H aCTPOHOMUYECKHX
TpyGax. Dilyiep paspaGoTas TakxKe METOLHKY pacuera ABYX-
JIHH30BbIX OGBEKTHBOB C HCIPAaBJeHHBIMH abeppaunusaMu. XoOTs
NPH CBOMX BHIYHCJIEHUSIX OH HCXOAUN H3 HenPaBWJIbHOTO 3a-
KOHA 3aBUCHMOCTH [HCIEPCHH OT IOKasarTejst NPeIOMJEHHS,
MOXKHO CYMTATh, YTO C 3THX NOP POAMJAcCE HAayKa O pacyere
ONTHYeCKHX cHcreM. IIpaBia, TexHHUecKue 3aTPyLHEHHS elle
IaneKo He OBIIH NPeOOJIEHBI: OCTABAICS HepelleHHbIM BOMNPOC.
00 H3rOTOBJIEHHH XopouIlero ONTHYECKOIO CTEKJa, HE OBIJIO pas-
paboTaHO xopollel MeTORUKH NPOBEPKH NPaBHIBHOCTH (GOPMEL
TIOBEPXHOCTEH H HCIOBITaHMST KayecTBa M300pakeHus, JaBa-
eMoro o6bexTHBoM. OneHka OGbeKTHBa MPOH3BOAMJIACH JIHIID
Ha OCHOBAaHHH HernocpelcrBeHHOro HaGmionenns 3Besn. Cie-
Ilyer, BIipoueM, OTMETUTh, YTO yxe [[eKapT B OZHOM H3 CBOMX
NHCEM ONHCHIBAET METOX, HIesl KOTOPOrO Ha JBa C NOJOBHHOH
BeKa IIPeJBOCXMINAeT XOPOILO H3BeCTHHIH acTPOHOMaM ¢METOJ
Faprmana»: Hcnosb3ys KapToH ¢ PAZOM OTBepCTHH nepel 06b-
eKTHBOM, JleKapT H3yuasn KapTHHY IlepecedeHHs] NYYKOB C K-
PaHOM 1O cOCeACTBY C (POKAJBHOH NJIOCKOCTHIO.

HanbHeiiiee pasBuTHe pepakTOPOB 1O NOCIELHETO Bpe-
MEHH LIJIO TOJIBKO B HANPABJEHHH YJYUIleHHsl KayecTBa CTeK-
Ja. M3rotoBnenne nepBOK/IACCHOIO ONTHYECKOrO CTEKJAa CTa-
JIO TPHBUJETHEH HeCKONbKHX MAcTePOB-CTeKJ0BapoOB, CpelH
KOTODHIX HaJ0 YNOMSIHYTb OCHOBaTeNsi Kpynuefimed ¢pan-
nysckoit Gupmel — I'unana. Oy JepKajH CBOH PelenThl H Me-
TOABl B cekpeTe. B Hacrosimee BpeMsi MepBOKJAcCHOe ONTHYE-
cKOe cTeKs0 BhipabaTthiBaeTcsl B PsJie CTPaH, B TOM YHCAE H Y
Hac. OpHako, HecMOTpsA Ha GOJBLIHE YCIEXH, AOCTHTHYTHIE
B 3TOM HampaBJeHHH, 3a nocheanue 50 jer Habmozaerca He-
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‘koTophiit 3acToff. Hu omHoro ofbektuBa auameTpom Goblie
MeTpa HHUIJe He H3TOTOBJIEHO . ,

’ [Toka He BHJIHO HOBBIX MyTell, KOTOpble NO3BOMMJIU Obl Ie-
pefiTH 10T Npesen. [lo-puaNMOMY, HeT M HOCTATOUYHBIX NPHYHH,
KOFOpPble MOIVIH Gbl CTUMYJHPOBATDb JKeTaHHE ero HMpeojoJeTb.
JnurHohOoKycHElE pedpakTOpHl H3-3a TPOMafHON BeJHYMHBI
BTOPHYHOTO CIIEKTPa MOTYT HalTH JIHIIL BeCbMa OrPaHHYEHHOE
- mpuMeHeHHe. CheMKa C HX TNOMOLIBIO JAeT PACILIbIBYATOE U30-
6paxenne. CnexTpajbHble HabMIONEHHSl B IIHPOKOH oO6JjacTu
cIeKkTpa BOOOIle HEBO3MOKHBI, TAK KaK y3Kaf LIeJb CIEKTPO-
cKoma uiu crnekTporpada He mpomyckaeT Bce U3OOpaKeHHe
3Be3ibl. [ acTpOMeTpHUYECKHX Iesefl THraHTCKHe pedpak-
TOPBEI He HYKHBI, MOCKOJBbKY HAHUNYUYIIYID TOYHOCTb AAIOT HH-
‘CTPYMeHTHl cpexpneil cuiibl. ['opasno 6onee KU3HEHHBIMH OKa-
3aluch 6oJblIMe 3epKasia, O KOTOPBIX MBI pacCKa)eM HeMHOro
. TIo3Ke.

~ ActpodhoTtorpachmueckue o6bEKTHBBI

Ycnexu otorpaduueckOd TEXHHKH BO MHOTHX 0G/1acTsix
HAyKU MOGYIUJIH ACTPOHOMOB NPHMEHSTH ee ISl CBOUX Ilenel,
CpeMKH HeGeCHBIX OGBEKTOB € TOMOIIBIO PedppaKkTOPOB, NPHUCHO-
COGJIEHHBIX IS BH3YaJIbHBEIX IeJiefi, He MOTVIH JaTbh XOPOILIHX
pe3yJbTaToOB, TaK Kak (POTOUYBCTBUTENbHBIR CJOH MJIACTHHOK
“H maeHok B koune XIX u nayane XX B. HMe/1 MAKCHUMYM 4YB-
- CTBUTEJIbHOCTH OKOJIO0 430 MMK, B TO BpeMsl KaK Haw/ydlas
KOppeKiHs pedpakTOpPOB COOTBETCTBOBAjA JJIHHE BOJIHBI
560 mmx. C yyeTom 31010 06CTOATENBCTBA CKOHCTPYHPOBAJIH Clie-
IHanbHble OOBEKTUBBI ¢ acTpodororpaduueckoil KOppeKuHeH,
T. €. C HaWwJydilMM HcOpaBiendem abeppauun Mjis obJjacty
430 mmk. Boiiu HafileHbl BO3MOXKHOCTH HCIOJNB30BATh U CTa-
pbie pedpakTOpH, MPHCTABAAA K HMM JOGABOUHYIO JHH3Y, C
HOMOLIBIO KOTOPOH MOMKHO OBLIO HOCTHrHYTb (oTOTpaduue-
ckoii koppekuuu. [lapannenbHo ¢ 3THM Beslnch MOMCKH nyTed
'yCrpaHeHusl IJIaBHOTO - feekra pedpaKkTopa — BTOPHYHOIO
.CIIEKTpa.

Ocraroynas xpomartuyeckasi afeppalusi, Tak Ha3blBaeMBbIH
- BTOPHYHBIH CNEKTP — OCHOBHOH HENOCTATOK JIMH30BBIX CH-
“creM. s ABYXJIMH30BEIX OGBEKTHBOB, Y KOTODHIX PacCTOfi-

; % B nacrosimee BpeMms H3rorosJenst ABe kamepsl UIMuira ¢ Koppexiu-
-OHHBIMH NJIACTHHKAMH, AHAMETPH KOTOPHIX COOTBETCTBEHHO paRHEl 1,25
K 1,50 »#. Ho tpeGoBauus, npenbsiBAsieMble K OAHOPOLHOCTH CTEKNA 3THX
+HJIaCTHHOK, 3HAYHTEJILHO HHXe, YeM K CTeKay OOGBeKTHBOB.
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HHe MeXIy JIMH3aMH paBHO HYJIO WJAH JOCTATOYHO MAJo,
BeJIMYHHA BTOPHYHOTO CNEKTPA, T. €. PacCTosiHHe A Mexay
(Goxycom 3enensix ayueii (A = 560 MmK) H cOBMeLLeHHbIMU POKY-
CaMH KpPacHBIX M CHHHX Jyded (A = 656 u 486 mmk), onpene-
asierca opmyoit
Py— P,
A=f—"=

/ ve—v1 '
rie P; npeacrapisieT co60H OTHOCUTENBHYIO YaCTHYIO THCIEPCHIO
CTeKJa JIHH3BIL {, T. €. BeJUUHHY

np — N30
p,=-r =
ngp—na
a
np—1
V=
np—1H¢

Kax1o0e ontudeckoe CTEK/JI0 XapaKTepPH3yeTCs] CBOUMU KOHCTaH-
Tamu v U P,, Kotoprle Ha rpaduke (puc. 64) nzoGpaxeHsl TOY-
KO ¢ abcuuccoit v u opaunaroil P,. Bee Toukn nexar Ha oif-
HOH NpsSIMOH MJIM BOJMH3M ee, YTO CJHYXKHUT HarJIAJHBIM JOKa3a-
TeJbCTBOM HeBO3MOXKHOCTH YCTPaHEHHS BTOPHYHOIO CIIeKTpa.
JeficTBuTeNbHO, BeMMUMHA A TPONOPIIHOHANbHA OTHOLIEHHIO
Py —P; '

Vg — V1
Cy yryia HaK/JIOHA NPSAMOH, cOoefuHsMomleldl ABe TOYKH (vi, Py,
vy, P,), xapakrepusyioline cTeksna nepBoH W BTOPOH JIHH3.

Takum o6pasom, Kakue Obl COpPTa CTEKJa He 6paTh AJIS H3-
FOTOBJIEHHS ACTPOHOMHYECKOTO OGBeKTHBA, BeNHYMHA BTOPHY-
HOTO crekTpa GylleT Bcerja OfHA M Ta XKe.

YCTpaHUTh BTOPHUHEIA CHEKTP MOMKHO OblIO TOJBKO H3rO-
TOBJIEHHEM HOBBIX COPTOB CTeK/a — (UIMHTOB C YKOPOYEH-
HOM, 1O CpaBHEHHIO C OGBLIYHBIMH, (PHOJMETOBOH OGIACTHIO.
AG6Ge BosrsiaBui pabOTy [0 H3bICKAHWIO HOBBIX COPTOB CTEKJa
Ha wenckom 3aBofe Illorra u BHavase HOGHJCA HEKOTOPHIX
YCIeXOB: MOSIBUJIMCH HOBBIE COPTAa CTEKOJ — KYPU-(QIHHTHL.
U3 nux H3roToBuIM OGBEKTHBBI C YMEHbUIEHHBIM NPHMEPHO Ha
30—40% BropuunriM criekTpoM. [lon Ha3BaHueM TPOHHBIX ano-
xpoMmaroB (B mo karamory lleficca) 6blIH H3TOTOBJEHL OGbEK-
TUBBI U3 TPEX COPTOB CTeKJa, B TOM uucie Kypu-(auara. Bro-
pHYHBIH cnekTp ObJ1 B HHX NOYTH IOJHOCTBIO YCTPaHeH, 0CO-
GenHo B BHAMMOM o6sactu cmektpa. Ha puc. 65 n3obpaxkensl
KPHUBELIE, XaPaKTePU3YIOLUIHe BTOPHUHBIN CIEKTP MPOCTHIX aXpo-
MaToB 1, IBYX- ¥ TPEXJIMH30BBIX anoxpomMaros 2 u 3. [locieanum

, HO 3TO OTHOUIEHHE KaK pa3 IIpOnOpHHOHAJBbHO TaHT€H-
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Oo6BeKTHBAM MpHUCYLUIH, ONHAKO, H Cepbe3Hble HeJ0CTaTKH.
Pajnychl KPHBH3HBI NOBEPXHOCTEH JIHH3 B HHX 3HAUMTE/NbHO
MemHblle, yeM B OObIKHOBEHHBIX aXpOMaTHUYEeCKHX 00beKTHBAX,

Fe
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Puc. 64. T'paduk xapaKTepHCTHKH CTEKOJ NPHMEHHTENIbHO
K BTOPHYHOMY CIIEKTPY
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Puc. 65. T'paduk, xapakrepusyiomuii pasnuyHble TUIB
BTOPHYHHIX CIEKTPOB

-H3-3a TOrO, 410 KYPL-(JIHHTHI ellle AajieKO He YIOBJIETBOPSJIY
[OCTaBJIEHHBIM Niepel HUMH TpeGOBaHHAM. DTO NPHBENO K 4Upe3-
‘BbIMAHHOH YYBCTBHTENTBHOCTH OGBEKTHBA K JIEHEHTPHPOBKAM.
Hox BiusiHHEM TOMYKOB, Aame clabblX, TeMIIePaTypHBIX BO3-
-AeHCTBHE U JIPYTHX HEyCTAaHOBJEHHBIX GaKTOPOB 06BEKTHB pac-
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CTpaMBaeTcsl, KaueCTBO H306paKeHHS] CTAaHOBUTCHA INIOXHM.
[OcrupoBka 06beKTHBa HACTOJABKO TPYIHA, YTO MOXKeT OBITh
OCYILIEeCTBJIEHA TOJBKO H3rOTOBHBLIeH ero (pupMoi.

B HacToAWEee BPEeMA OTKPHIBAIOTCHA, IO-BHAUMOMY, HOBLIC
HepCreKTHBBl YJYYUIEHHsl anoXpoMaroB. YKe JaBHO H3BeCT-
HO, UTO KPHUCTaMI (aI00opHTa 0o6/ajaeT 3aMeyaTe/bHEIMH CBOH-
CTBaMH, OCOGEHHO IIEHHBIMM JJISl OLTHUECKHX CHCTeM: OH Hpo-
3paueH B YJabTpadHoseTOBOR 06JAacTH CHeKTpa H, IJaBHOe,
€r0 YyacTHad OTHOCHTENbHAA HHUCHepCHs P HMeeT YHCJeHHOEe
3HAYEHHEe OJHOrO U3 YNOTPeOHTENbHEIX KPOHOB. [IpH 3TOM pas-
HOCTb BeJHUYHMH KO3(hQHIUEHTOB AUCHEPCHH 3THX CTEKON BeCh-
Ma Gosbwiast (1s ¢uroopura 95, A COOTBETCTBYIOLIETO eMy
crekya 61), 4To no3sossger NoJayyaTh GOJbLINE PAaXHYCHl KPHBH3-
HEl. O6GBeKTHB M3 (II0OpHTA H CTeKJa He YyBCTBHUTC/EH K Ie-
HEHTPHPOBKE, BTOPHYHLIA CEKTP B BUAUMOH OOJACTH €ro CleK-
TPa NMPAKTUYECKH YHHYTOMKEH.

IlpaBna, ecTecTBeHHBIH (DIIOOPHT XOPOLIETO KAYECTBA, NPH-
rONHBIA JJISi ONTHUYECKHX JeTajelt, BCTpeuaeTcA PeAKO U JIHLIb
B HEGOJBIIHX KpHCTa/ax. [IpuMeHnTs ero 11 oObeKTHBA JH-
ameTpoM cBeile 40—50 mm yxe Henbssd. [T03TOMy OH HAXOXUT
NPUMEHEHHEe JIMIIb INPH H3TOTOBJEHHH OGBEKTHBOB MHUKPO-
CKOIOB-anoXpoMaToB H JJiA cnekTporpagos, npeiHa3HAYeH-
HBIX AJIF yJAbTpadhHOJMeTOBOH 06jacTH cnekTpa. 3a nocJaefHHe
rofpl HaififleHa METOAHKA NOJy4YeHHS (JIIOODHTA H3 PacTBOPOB
H NOJY4YeHbl KPUCTAJIBI guameTpoM A0 20 cM JOCTATOYHO XO-
poluero Kavectsa. MoxHO OXHAATb, YTO OHH Gy AYT PUMEHATH-
Cfl TIPH CO3JAHUM amoOXPOMATHYeCKHX OGBLEKTHBOB JJs acTpo-
HOMHYECKUX Lenef. '

BropriM MarepuanoM, o6JajaioniyM TaKUMH XKe CBOHCTBA-
MH, KaK (WIIOODHT, siBjsiercsl (TOPHUCTHIA JIHMTHE, KOTOPHIH TaK-
e BBIPAIMBAIOT H3 pPacTBOPOB. MeToiuKa ero noJyyeHHs
paspaorana, TPyLHOCTH OOYCJOBJIHBAIOTCH HEIOCTATOYHOH
9HCTOTOH HEeOOXOAMMOIO ChHIPbA.

HepmoctatkoM 0GOMX MarepHajioB sBJAf€TCA HX OGOJBLIOH
TeMIepary pHblil KO3(xpHIEHT PacUIMPeHHs, BhI3LIBAIOIHA 3a-
METHOE CMeIeHHe IJIOCKOCTH H306paKeHHs axke NpH HeGOMb-
IIAX H3MEHEHHSIX TeMIepaTypel. DT0 CBOKCTBO (oopuTa H
(TOPHUCTOrO JIMTHSI OrPaHHyYMBAET HX INPHMEHEHHE B TOYHBHIX
aCTPOHOMHYECKHX npubopax.

W3BecTHH H Apyrue npHeMbl yMeHbIIeHHs: BTOPHYHOTO CIeK-
Tpa, HO OHH TPeGYIOT CO3AAHUS CJAOMKHBIX KOHCTPYKIHH IPH-
6opoB ¥ MO3TOMY MNpPHMEHsIOTCA pefko. Tak, acTpoHOMHYe-
cKHe 0ObeKTHBH THIIA [lenpass, o6aafalue BTOPHIHbIM CIIEK-
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" TPOM, YKODOYEHHbIM NPHMEPHO BJBOE IO CPAaBHEHHIO C OGbIY-
HbBIMH IlByXJIHH3OBbIMl/I, O4YeHb AJHUHHBI H CJIOXKHBHI.

Hanbuefimee passutue ororpacduyeckux O0GbEKTHBOB CBSi-
3aHO C yBEJIHYEHHEM HX YIJIOB MOJS H CBETOCHJIbI. BBUIM €O3-
IaHbl OOBEKTHBEH H3 TPeX JIHH3 C GOJILINMMH [POMEXYTKaMH
MEXIYy HHMH — TaK HasblBaeMble TDPHIUIETEl, OTHOCHUTEJhHOE
° OTBEPCTHE KOTOPHIX nocreneHHo pocyo go 1:2, 1: 1,6 u naxke
1:1 (4. C. Bonocos). Ouu OTKpHIBaIH HOBbI€ BO3MOMKHOCTH
uccaenopanus HeGecHoro cBoja. B TO BpeMsi Kak oOGbIYHbLIE
[BY XJINH30BbIe pepaKTOpHI JaBali yeTKoe H3o0paKkeHune 3Be3l
B mpenenax yraa 1—2° Tpumiersl H IPyrHe WIHPOKOYTOJb-
uble OOBEKTHBE obecneuuBasid HeOGXOAHMYIO DPe3KOCTb MpH
yrax g0 5°, a 6osee CI0KHBIE UeTHIPEXJIHH30BbIE OOBEKTHBE —
faxe g0 10°. D10 MO3BOJMHIO CHHMATh OJAHOBPEMEHHO GOJbLIHE
yyacTKH He(a, OpPraHH3OBaTb CHCTEMaTH4ecKoe HaOJIOACHHUE
Hal BceM HeGecHHIM CBOJIOM C HeJiblo OGHAPYMKEHHS BCAKHX
H3MEeHeHHIl: MOsIBJIeHHe HOBBIX 3Be3fl, MAJLIX IJIAHET, KOMeT
U T. A

Ha puc. 66 usobpaskens HeKOTOpble THIBI acTpodoTorpa-
¢uyeckux OGBLEKTHBOB M3 TpeX U ueThipex JuH3. [Ipexacras-
JisileT HHTepec OOBEKTHB THna [lenBassi, nepBOHAyaJbHO Npej-
HasHauaBilHuiics B KauecTBe noprpetHoro. O MoxeT ObITh Ipe-
BOCXOJHO HCHpaBJ/eH B mpefenax yraa no 5 — 6° ot ocu, obna-
JaeT YMEHbIIIeHHbIM BJBOE MO CPABHEHHIO C OGbIYHBIMH pedpak-
TOpaMH BTOPUYHLIM crekTpoM. [1o ceoum cBoficTBam o 6JiHXKe
K CBETOCHJIBHBIM OGBEKTHBAM, YeM K IIHPOKOYTOJILHBIM.

K mHpoKOyronbHEIM OOBEKTHBAM, NPeIHa3HAYeHHBIM JIJIA
BBIIOJIHEHHUS ACTPOMETPHUECKHX 3ajad, npelbsBJsIOTCsS BeCh-
Ma xecTkHe TpeboBanus. UToObl NONYyYHTH pe3Kye H300paxe-
HUS 3Be3Jl B BHJE UETKHX KPYIKKOB, CIelyeT A0 MNpeneja He-
npaBuTh cepryecKyio abeppanuio, KOMy, aCTUTMaTH3M H KpH-
BH3HY, JHCTOPCHA TaKKeE NOJXKHA OBbITD TINATEJIbHO yCTpaHeHa,
TaK KaK CHUMKH HCIOJb3YIOTCS AJIsl TOYHBIX OMpeAesaeHult Ko-
OpAHHAT 3Be3l. X poMmaTHueckas abeppanys He MOxkeT ObITb HC-
npasJjieHa HAMHOTO JIyyllle, YeM B JBY XJIHH30BbIX peppaKkTopax.
Ho MoxHO JOGHTHCSL TOrO, YTO KPHUBAA BTOPHYHOIO CIEKTPa
(cMm. puc. 54) nocTHrHET CBOEro KpafiHero 3HayeHHs MO OCH abe
CIUCC TNPH JJIHHE BOJIHBI, K KOTOpOR ororpapuueckne mare-
puanb HaHGOJee YyBCTBUTEJbHHI. 1aK, HAnpHMep, HECEHCH-
6UTH30BaHKEIE MaTepHaJbl MAaKCHMAJIbHO YYBCTBHTEJIbHH K
LiauHe BoaH A = 430 mmx, KpuBasg BTOPDMYHOTO CHEKTpa Y
KOTOpHX JOCTHraeT KpafiHero suayeHus. Takoe HCIpapjeHde
00beKTHBA HOCHT HasBaHHe acTpogOTOrpaH4yecKoro u JHaer
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JOBOJILHO XOpPOILIHE Pe3yJbTaThl, €CJH HE MMOJbL30BATbCS CJIMIN-
KOM JJIHHHOGOKYCHBIMH OOBEKTHBAMHU.

OG6bruHO OKyCHBIE PacCTOSIHMA 3THX OOBLEKTHBOB He Iipe-
BoiuaT 2 4. X yriaoBoe noJse, cautas no ofe CTOPOHH! OT OCH,

Puc. 66. Tuner acrpodororpadrueckux oGbex-
THBOB:

a — TpuIleT, O — UYerbiPeXJUH30BLIA, & — THNA
[Teusans

nocturaer 10°. OtHocuTeIbHOR OTBepCTHE KoJseGJercs B npeje-
gax 1:4-—1:6. [das yJayulleHus KauecTBa H306pakeHUi
PeTYINHPYIOT ORHY M3 KpaiiHHX, Yallle BCETO MOCJETHION [10-
BePXHOCTb, T. €. NPHLAIT el (hopMy, cJerkKa OTJIHUHYIO OT cde-
puueckoil. 3arem c moMomibio Merofa Dyko onpemensior, ¢
KaKoOH CTeNeHbI0 TOYHOCTH JIVUH, BBIXOASLIHE H3 ONTHUECKOH
CHCTeMbI, COGHPAIOTCSL B OIHY H TY XK€ TOYKY. ITOT MeTOl OC-
HOBAH HA TOM, YTO B IJIOCKOCTH H300paKeHHUT NepelBHraioT
Je3BHe HOXKa. B MOMEHT NMpOXOXKIEHHA 4Yepe3 TOUKY CXOXKIE-
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"Hud Jyyed OHO OTCeKaeT Bce JYyuH, H JJd [Jasa, IoMeinae-
MOFO 34 HOMKOM, CO3JAeTcsl BNEYaTJeHHue, YTO HCMBIThIBaeMas
onTHUECKasi CHCTeMa, paHee OcBelijeHHasl TOYEYHLIM HCTOYHH-
KOM CBETa WIM Y3KOH Mie/blo, mapasiie/bHON JEe3BUI0 HOXKA,
:BAPYr NoTyxaa. Ecau Jyuu He CXOTATCA B TOUKY, MOTEMHEHHE
CHCTEMBI NIPOHCXOAUT MOCTENEHHO, YACTSMH; [0 TOMY, KaK mpo-
" MCXOAMT MNOTeMHEeHHe, OMNbLITHHIH Macrep y3HaeT, KakHe 4acTd
[OBEPXHOCTH TPeOYIOT HOMOJHUTENbHOH peTyIlH.

Puc. 67. ®ororpapuueckuii 05beKTHB
«Hugycraps

Js17 acTpOHOMHYECKHX Lesiell HCMOMB3YIOT HHOTAA OGbIYHbIE
¢ororpaduueckue o6beKTHBH «HHaycrap» (puc. 67), «Teccap»
~HM Ap. ¢ yrJaom nojsi 10 50° U OTHOCUTENLHBIMH OTBEPCTHAMU
1:4—1:8, ¢ pokycurim paccrosnueM 50—100 cu. Boab-
1IHe (QOKYCHbIe PACCTOSHHMSA NPUBENH Obl K CJIHUIKOM GOJIbIIHM
. pasmepam (OTOMIACTHHKH.
Hasi o6bluHOR (hoTorpaduu, B YaCTHOCTH MJISL apXHTEKTYp-
HBIX CHHMKOB, @ Takxke JJs Lesed a’spodOTOCHEMKH CO3[aHbI
. LIHPOKOYTOMbHBle 06beKTHBEl (M. M. PycuHoB) ¢ yriom noJjs
“R0 90—120° u pocrato4Ho GOJLIIMMH OTHOCHTEILHBIMH OT
o BepctusMu — 0T 1 : 6 no 1 :8. Oum Morsim Obl NPeACTaBHTDL
: 6o/BIIOH MHTepec /sl aCTPOHOMHH, TAK KaK ¢ IOMObI0 10 065-
" €KTHBOB MOXHO CHAThL BeCb HeOECHBIH CBOJ, HO UMEKT OYeHb
. Manbiii Maciutal. [l 3HAUMTEHHOTO (DOKYCHOTO PacCTOSHUA
- omaze ux ¢ororpapuyeckofil MJIACTHHKH uMesna Obl CJIHLI-
" KoM OoJabiude pasmepni. Lcau, HanpuMep, (OKycHOe pac-
- crosiaue | m u yroa moas 120°, T0 cTOpOHA NJIACTUHKH PaBHa
. 3,4 u. IlpakTuueckd aomycTuMoe (OKYCHOE PacCTOsSHHE s
. TaKuX YIJIOB NOJAs He MOXeT mnpeBocxofutb 150—200 mm.
, Hpyroe HampaBienne pasBuTHsl oTorpapuuecKux OGBEK-
‘THBOB — yBeJIHYeHHE HX CBETOCHJALl. B acTPOHOMHUYECKHX HC-
. ClenoBaHMAX OOJBIIAA CBETOCMJIA HYXKHA B PEAKHX CJAyYasx,
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Hanpumep Aas dororpadupoBanus TyMaHHocTel. OHa NpUBOAYT
K YBEJIMYEHHIO AMAMeTPa JHH3, U [T03TOMY (JOKYCHOE paccTost-
HHE TakuX O0BbeKTHBOB He MoxXeT npeBuiath 200—400 wum,
a MacwTab HX H300paKeHUs HEBeJHK.

3a nocsennue rofpl AOCTHIHYTH GOJMbUIME YCIIEXH B CO3Ja-
HHH CBETOCHJIbHBEIX (poTOrpaduueckux oGBEKTHBOB. Eue B
Hayajle CTOJIETHS OTHOCHTeJNBHOe oTBepcTie 1 : 4 cudraioch
PEKOPAHBLIM, 4 B HACTOAUlEE BpeMs Jaxe Jodutenu-pororpadel

Puc. 68. CeertocuabHbil
0o6BbeKTHB cnekrporpada

IIHPOKO noJabsylorcss obwvektHBamu <«lOnurtep», «30HHAp»
H T. I. ¢ OTHOCHTEJbHBIMH OTBePCTHAMH 1 : 1,5 u yriioM nosst
30°. s crnenuanbHHIX LEJTeH H3rOTaBJAMBAIOTCH OOBEKTHBHI
C OTHOCHTEJbHBIM OTBepcTHeM 1 : 1, a npu orpaHHyeHHOM noge
(5—10°) — 1:0,55 u 1 : 0,6. D10, 1O CyLIECTBY, YBENHUEHHbIE
B JECATKH Da3 0ObEKTHBEI MHKPOCKONOB. VX mpuMeHSIOT B Ka-
Mmepax cnextporpagos (puc. 68). IIpennmonarasoch jpaxke Hc-
N0b30BaTh B HUX HMMEPCHOHHYIO KHJKOCTb, KaK B MHKPO-
CKOmax, 4To MO3BOJMJIO Obl eile GOsblue YBeJIHUHTh paspe-
waroiyo cuay. Ho 3710 conpsikeHo ¢ 60/1bIEM Hey106CTBOM —
(OTOUYBCTBUTENBHBIH CJIOH CONpPUKAcaeTcss ¢ KHAKOCTLIO.

Hcnosib3oBanye cOBpeMEHHBIX CBETOCHJBHHIX OOBEKTHBOB
IJisi CheMKH METeOpPOoB, JUIA M3YyYEHHS CIEKTpa HOYHOIO Heba,
B KauecTBe OOBEKTHBOB AJs1 Kamep crektporpadoB H T. 1.
MOrJI0 6bl, IO-BHAMMOMY, NMPHHECTH IJA ACTPOHOMHH IeHHbie
pesyIbTaThl.

MNepcnexTHBb NMH3IOBOKH ONTHKK

Mu pacckasanu 00 ONTHYECKHX CUCTEMAX, COCTOALIHMX H3
JIHH3 H IIPHMEHAEMbIX B aCTPOHOMHHU. B nocaenuee BpEMA IIPH-
XOAHTCS HMHOTAA CJblilaTh BBICKA3bIBAHUA O TOM, YTO JIHH30-
Basl ONTHKA U3KHKJIA cebs1 U 4YTO 6y11ymee NPpHHALJMEXKUT HC-
KJAIOYHUTSNBHO 3€pKaNbHbIM H, MOXET 6bITb, 3€PKaJbHO-JINH30-
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"':BBIM eJIECKOIaM, XOTS K MOCJEIHHUM MHOTHEe OTHOCHATCSH C He-
}1083 HEM.
:~ TlpeuMyIecTBOM JIHH3OBLIX CHCTEM SIBJISIETCA IIPeXKie Bce-
"‘“Im’ ofHocuTesNbHasi (IO CPAaBHEHHIO C 3epKasbHBIMH) HEuyBCT-
‘BUTEJBHOCTL K JELEHTPHPOBKE, KOTOPAs MOXeT GbITh BhbI3BaHA
“TONUKAMH, OLHOCTOPOHHHM HarpeBaHHeM prébl nporuéom
‘ee NOJ COGCTBEHHRIM BECOM H BECOM ONTHYECKOH CHCTEMBl MU
_CNeKTPaIbHOM anmnaparypsi, nopBelieHHOH K Hell. Ilpu mnoso-
‘poTe ONTHUECKOH MOBEPXHOCTH HA YIOJM G JIy4 MOBOPAYUBAET-
£, eC/Ii MOBEPXHOCTb MNpejoMmasmiomas, xHa yroa (n— l)a,
“a €CJTH OHA OTpaxarmoas— Ha 2, T. €. npuMepHO B 4 pasa 60Jib-
gre. 10T apryMeHT NMPaBHJEH TOJIbKO TOrAa, KOTAA MOBepX-
HOCTb IIocKas M 6nuska K Hell. CoBceM uHaye OGCTOMT Je10,
KOTZa MOBEPXHOCTH HMeeT GonblIyI0 KPHBH3HY. Mel BHAeIH
‘pHIllIe, YTO TPOHHLIE anoxpomatht B ¢upmel Lleficca, U3roToBJ/eH-
Hble U3 Kypu-GJIHMHTA, YPE3BLIYAlHO UYBCTBUTENbHBI K HEIEH-
TpupoBKe. UyBCTBHTENBHOCTb K HeGONBHINM HAKJIOHAM HJIH
‘nepeMelleHusaM JHH3 TeM 6oJiblile, yeM Kpydye KPHBH3HA HOBEPX-
‘HOCTelH, XOTS 3TO [PABWJIO He BCErla BEPHO, M HA CaMOM Hejie
CYILIeCTByeT NOBOJNLHO CJOXHAA 3aBUCHMOCTh MEXKIY KOHCTPYK-
THBHBIMH 3/IEMEHTaMH JIUH3bl H YYBCTBHTE/IBHOCTBIO K JELEH-
TPHPOBKe.

Onunaxko, ec/aM HCKJIOUHTb TakHe OCOGEHHO YyBCTBHTE/Nb-
Hble JIUH30BHIE CHCTEMBI, KAK TPOMHBIE amOXPOMATH, a TaKXke
'OTYACTH , LIHPOKOYTOJNbHEE OOBEKTHBH M HEKOTODhbIE APYTHE,
cJielyeT npu3Hath, 4To B OOleM 3ePKajbHBIE CHCTEMBl pac-
CTpauBaloTCs Jierde, ueM JiMH30Bbie. [loc/enHue] - MeHblIe
'HYXKJAIOTCA B MPHUCMOTDE, Y 3€PKaJNbHBIX Ke HYKHO NepHOIH-
4eCKH BO30OHOBJATh OTPa}KaresbHBLIH CJOH.

Y sepkaNbpHHIX CHCTEM (32 HCKJ/IOYEHHEM MAalo pacnpo-
CTpaHeHHKX cHcTeM THna JlomoHocoBa — [epllenisi ¢ HAKJAOHEH-
HbIM 3epxanow) [EeHTpabHas YacTh spaqKa‘isaKprTa Y4TO BBI3HI-
Baer, ¢ ONHOH CTOPOHHI, IOTEPIO CBETOBO 3HEPTHH, C APYTrof,—
yXyauienue H3006payeHUst BCJENCTBHE YCHJEHHS SIPKOCTH B
JUDPAKIMOHHBIX  KOJBLAX, BHI3BAHHOH 3aKPHITHEM 4HaCTH
3pauka. JIMH30BLIE CHCTeMb! JIMHIEHBI 3TOTO HEJOCTaTKa, KO-
TOPBIH MOMKHO TMPOHJIIOCTPHPOBATL ABYMS KPHMBLEIMH pacmpe-
ZHeJleHHsl OCBEILEHHOCTH MO AuaMeTpy AH(PPaKUHOHHOIO KPYXK-
Ka (puc. 69). Onza 13 HMX COOTBETCTBYeT CJIV4aw, Korja fua-
‘Merp HepaGoueit yacTH 3payka paseH 0, BTOpast — npHMep-
HO 50% Bcero orsepcTHA.

" VBeJHMueHHEe HHTEHCHBHOCTH KOJell Belet K YMEHbIICHHIO
. KOHTPACTHOCTH KapTuHbl. [lo cBoemy JeHCTBHIO AMapparMu-
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T
poBaHHe LEHTPa Nyuyka OYEHb HANOMHHAET NEHCTBHE cepuye-
CKO# abeppauuH, OLHAKO INOCJENHAS MOXKeT GhITh yCTpaHeHa
BBeeHUeM abeppauud APYyroro 3HAKAa, a YMEHbIIEHHE KOH-
TPaCTHOCTH, BEI3bIBAEMOE BHHLETHPOBAaHHEM LEHTPA 3pauka,
HAYEM HE MOXKET ObITb HCIIPAaBJEHO.

Puc. 69. Pacnpenenenue ocBeilleH HOCTH B NONEPEYHHKE
u3obpakenusd Touku Gesale ppallHOHBOH  CHCTEMOH
BCJIEACTBHE JHGPAaKUHMHK:

!/ — npd NoJsHOM 3pauke; 2 — NpPH 3padke, NPEMepHO NO-
JIOBHHA KOTOPOTO NO AHAMeTPY 3aKpHITa :

Okynsapbi

OKyJspbl CUHTAIOTC BTOPOCTENIEHHLIMH YACTSIMH OMTHYE-
CKHX CHCTEM, M MajO KTO M3 aCTPOHOMOB-HabmojaTened 06-
pamaer BHHMahHe HA CBOHCTBA IPHUMEHSEMOr0 HM OKyJfpa.
K HUM npenbsiBAsIOT €LMHCTBEHHOe Tpe6oBaHue — He cOo3ja-
BaThb pe(IeKcoB, KOTOPble MOXKHO NPHUHATH 3&8 H300paeHHA
caabbix sBe3n. OfHAKO, KaKk W OCTalbHble TPYNNBl ONTHUE-
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CKHX CHCTEM, OKYJIsipbl 33 MOCJENHHE NECSTUJIETHS MOABepr-
JIUCH CYINECTBEHHBLIM YCOBEpLIEHCTBOBaHUAM. K coanenuio,
HOBHIE THIBI IIHPOKOYTOJNbHBIX OKYJISIPOB, O00JaJAloUUX yr-
JOM ! TIOJISE 3penys, B ABa pas3a u 6Gojiee NPEBOCXONSILIAM I0JIe
OBBIYHBIX OKYJISIPOB, BECbMa MaJj0 H3BECTHbl JaXKe CIelnuaIH-
-cTaM, pafoTalUM ¢ ONTHUECKHMH NIPHOOpaMH.

B Tejeckomax 0 CHX HOP HCHONB3YIOTCS OKyJspH Pawmc-
nena u [ofirenca, cymecrsylomue 300 ner 6Ge3 H3MeHeHHH.
Ond uMeoT Kpaiine manoe nose 3peuus (40°), paccrosiHue OT

Y

W
OY

o
NS

7/
S

Aapabonoudanssin
08ep THoCmY

Puc. 70. CxeMa UIHPOKOYTOJBHOTO
OKyJgpa ¢ mnapa6onousasibHOM
TIOBEPXHOCTHIO

nocnenHedl JIMH3BL A0 BLIXOZHOTO 3PauKka COCTABJISET B HHUX
JAUIIL OJHY TPeTh — OAHY YEeTBEPTh (POKYCHOTO pPacCTOSIHUA.
AcCTpOHOMEI JIIOGAT IOJBL30BATHCS CHJILHBIMH OKYJISIPAMH C
‘thokycubiM paccrosnueM b—10 mm, IpH KOTOPOM 3PauoK IJa-
3a HabawofarTens IOAXEeH HAXOLUTbCs Bcero B 1-—3 mm  oOT
- OKyJapa. Mexy Tem pecHHIH YIEepXKHUBAIOT IV1a3 OT OKyJaspa
B 10—I12 mm, 4TO NPHBOAHT K YMEHbIUEHHIO BUAMMOIO MOJS.
Ha6aionarens, xax ciaeicIBhe, HEBOJLHO NPIKMMaeT TIjas K
OKYJSIPY, BbI3bIBast TeM 4yacTo GONE3HEHHOe NMPHKOCHOBEHHE PO-
FOBOH 06GOJIOUKH K 3ajHeH JHH3e.

- DBouapasi pa6ora 1o ycoBepuIeHCTBOBAHUIO OKYJSPOB B OT-
HomweHuu yraa noss Geuia npoxenana 8 TOM (. IO. T'ans-
-TiepH). Hekorophie coBpeMeHHble OKYJSPbl C YBEIHYEHHBIM A0
_60—70° u maxe 90° yraou nons (puc. 70) HMEIOT PACCTOSIHUE OT
JIHH3BL IO 3pauka, paBHoe GoJiee yeM IOJN0BUHE, HHOTAA TPEM UeT-
BepTam pokycHOro paccrosinhs. 10 yA00HO 1A HabMooeHyi, a
Gaaronaps GOJIBIIOMY YIVIY 1O/ HAHTH OGBEKT Jerde. Beaenct-
BHe Go/iblI TO uHC/a MOBEPXHOCTEH TaKHE OKYJAPbl MOTYT
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JaBaTh peieKchl, OfHAKO HX MOXHO 3HAYHTENBHO YMEHB{IHTH
NyTeM NpOCBeTJIeHHS] NOBEPXHOCTEll JIHH3, UTO B HACTOfIIee
BpeMsl OCYLIECTBJSETCS JIeTKO. n

3akaHuHBasi pPacCMOTpeHHe ocoGeHHOCTell JHH30BOH OIn-
THKH, MOMKHO, HECOMHEHHO, CKa3aTh, YTO JIMH30BbI€ CHCTEMBI
cpenHux pasmepoB (D = 30--50 cm) eme ROATO OCTaHyTCA B
GONBUIMHCTBE OTHOIIEHUE HenpeB30HAEHHEIMH, €CJH YAAcTCs
HOMYUHTh KpHCTaNas GaoopuTa U (PTOPHCTOTO JHTHS XOPOLIe-
ro KagecTBa GoJipIIoro auamerpa. HMx posb B KauecTBe acTpogo-
Torpaduyeckux oGbeKTHBOB O4YeHb BeJHKA, TeM GoJiee, uTo ¢uito-
OpPHT npospaued B yabTpaduosneroBoit obnactu cnexrpa. Ilo
paspemiaionieli cuje u ray6uHe NPOHHKHOBEHHS B 3BE3MHYIO
chepy JHH30BBE chcTeMbl Beerga GyRyT ycTynaTh pediiexTo-
paM, IHaMeTp KOTOPHIX (CJIeA0oBaTesbHO, W Pa3pelaiouras Cu-
Ja) B HECKOJLKO pa3s GoJibile.

3epkanuHbie cHCTeMbI

Mt yxe ropopusm, 4to nepelTH K peduieKTOpaM H OTKa-
3aThbCA OT JIMH30BBIX CHCTeM npenyloxH/ [IbloToH, pasyBepuB-
LIHCh B BO3MOXKHOCTH HCIPABUTh XPOMaTH4ecKylo abeppailHio

Puc. 71. Cxema Tteneckona Hrlotona

nocaenuux. On paspa6oran HauboJjee MPOCTYIO 3epKajibHYIO
CHCTEMY, LIHPOKC MPUMEHSEMYIO JO CHX NOD, B OCOGEHHOCTH
IJIsT caMbIX GOJIBIIMX TeyeckomoB. CxeMa HbIOTOHOBCKOIO TeJIe-
ckona mpuseeHa Ha puc. 71. Ilyyok mnapanienbubix mayueit
najaer Ha napaGosuyeckoe 3epkajno, o6Jajzaioulee CBOHCTBOM
co6upath Bce Jyyd B Touky — (pokyc. [locne orpaxenns or
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fepBOfO GONBIIOrO 3epKaja JydH coGHpaioTcs Ha BTOPOM Ma-
JIOM SEPKasie, HaKJOHEHHOM MOX}yriaoM 45° K ocu ¥ HanpasJs-
JolleM NYYKH K OKYJaapy.

© ITapaGosnuyeckoe 3epKajii0 HPH YCJOBHHM TOYHOIO H3TOTOB-
JI€HHS] JdeT Ha OCH WAeaNbHOe, COBEPUIEHHO JIHIIeHHOe afep-
pauuft (B TOM 4HC/Ie H XPOMATHYECKOH) H30GpaKeHHE HAHMBbIC-
[IEr0 | KAayecTBa, Kakoe MOXKET OBITh HOCTHTHYTO ONTHUYECKHUMH
cpercrBamu. Ho 310 KagecTBO GHICTPO Hapymiaercsi BHE OCH,
€CJIH 'TOJIBKO OKYJISp He KOMmeHCHpyet ero. IlapaGomuueckoe
‘3epKaJio, Kak, BrpouyeM, H cdepuueckoe, oGnamaeT GOJbIIOH
KOMOH, €C/IH 3payOK BXOAA COBMAZAeT C CAMHM 3epPKasoM.
310 ¥ npoucxonuT B cucreMe HrpioTona. ®opmyJisl, HO3BOJISIO-
HYe OnpefeuTh Bce afeppanuu Tperbero nopsaka chepuue-
CKOro H napaGonin4yeckoro 3epKaj, HMeT BHA:

- AJas cepHYeCKOTo 3epKana

2 2 2 2
g’ PG o ol TR o ,
9% = 2% o 2R wul
s 12 ’2 ’ 7,
250___ o+ Q +wa1.
T 8 2

J1A mapaboIMuecKoro 3epxaja

3 30”4+ Q°

2 - % Wy — (o'w% s
9 3 _ oy
r 2

B stux dopmynaax r — napamerp napagofsl (T. e. paguyc
- KPUBW3HH Y ee BepUINHLI, JHOO pajiHyC KPHBU3HEI cpepHue-
CKOro sepkaJja); @’ H £’ — anepTypHbie yIJbl B NMPOCTPAHCTBE
' M306paxKeHHii; Wy — YroJ C OChbI0 IJIABHOTO Jy4a HAKJOHHO-
r0 My4yka B TIPOCTPAHCTBE NPEAMETOB.

Kax nokassiBaer cpaBHeHHe QOPMYJI, OTJHUIHE MeXIY abep-
- pauusiMH NapaGoJaHYecKOro 3epkana H CEepPHYecKOro 3aK/o-
gaeTcst B TOM, YTO NEPBOe He HMeeT cepHueckod abeppauui.

OrMeTHM 118 CPaBHEHH#, YTO MHUHUMadbHAsA cdepuye-
ckasg aGeppauisi NpocToi JIMH3E €O chepHUecKHMH MOBEPXHO-
?THMH ¢ (OKyCHBIM paccTosiueM [ paBHa NPUGIH3HTEIbHO

mpu Q' = 0)

to\gl — '_‘fl(l)lg .
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Jnsi chepuueckoro sepxasna, HOCKOJNLKY

f’u)'3
—
3

6g' = —

T. €. B 8 pas MeHblue, yeMm AJf NPOCTOH JHH3HI.

Aror pesyJabTar caM no cee NOKa3biBaeT, HACKONbKO MEHb-
mye abeppauyy BO3HUKAIOT B OTPAXKATEJNbHOU CHUCTEME MO CPaB-
HEHHIO C TIpeJIOMASIOUIeH.

OtMmeruM, 4TO OTCTymJeHHe N, OTCYHTBIBAEMOE [0 HOpMa-
JIH OT NapaGosinuecKoil MOBEPXHOCTH A0 chepHueckol (mpu oam-
HAKOBHIX Pajuycax KPUBH3HEl Y BEPUIMHB), OnpenesseTcs ¢op-
My.JIO#:

A
, @
N=7=5"

1
Jns seprana c f' =1 m, 0’ = —6—(OTHOCI/ITeJIbHoe oTBep-

crie 1:3) N = 23 mx.

" Ecam szamenuts cepy paauyca r Apyroil chepoit, noao-
6panHO# TaKMM 06pasoM, UTO6H OTCTYINIEHHE OT Hee 10 mapa6o-
JUYECKOH IIOBePXHOCTH ObIO MHHMMAJbHBIM, BelHyHHa N
He GyJeT npeBhIIaTh OAHON YETBEPTH BLIYHCJEHHOH MO mocyes-
Hell (opMyJie BeIMYHHBI, T. €. 6 M.

IlpuBenenHele (QOpMyJbl NOKA3BIBAIOT, HACKOJBKO MAaJjio
napaGonyyecKkie MOBEPXHOCTH AacTPOHOMHUECKHX pedpakto-
POB OTJIHYAIOTCA OT CEPHUYECKHX.

Ilocsie TOro Xax H3roToBJeHO cdepuueckoe 3epkaso, Tod-
HOCTb MOBEPXHOCTH KOTOPOTO JIETKO MOXKeT OblTh Ompenesne-
HA 110 ONMHCAHHOMY Bhillle MeToAy PyKO, €ro JOBOLAT PETYUIbIO
Jo napa6onnueckoii GOpMBl, IpHUEM BO BPeMs 3TOTO IpOLEC-
Ca NPUXONUTCS CHUMAThL He Gojiee JecsiTka MHKDOHOB CTeKJa.

3epKasbHble [IOBEPXHOCTH 00safawT GOJbLUIOH KOMOH,
KOoTOpasi ISl MEPUIHOHAJNLHOH IIJIOCKOCTH onpeaenserca ¢op-
MYJIO#:

7

g’ = ——% Fo?w .
Ho

’

f’wlz‘—l,
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rie l{ — paccTosiHue OT M306paxeHust 3Be3firl 0 ocH. OTciona

g’ 3 2

l; - 4 y
T. e. IONePeuHas KOMa, BHIPa)KeHHAsi B NPOLEHTax OT Paccro-
sTHMs] H3006paXKeHHs IO OCH, PaBHA TPeM 4YeTBEPTSM KBajpara

1

4 —
anepTypuoro yria. Hanpumep, mpu [/ = 1 #, 0’ =5, w1 =
= 19 (I’ = —17,5 um) umeem 6g’ = 0,36. Koma craHoBUTCS

poctarouno Manoi (Menbine 0,01) aump npu yrae B 2.

[ N\
i AN

Puc. 72. Cxema Teseckona Jlomonocoa — lepmens

PacueTsl TOBOPAT O TOM, Y4TO KOMa SIBJISIETCSI OCHOBHEIM He-
JOCTaTKOM IPOCTHIX, T. €. COCTOSIIHX H3 ONHOrO GOJbLIOrO
3epKasa, OTpamare/bHHIX CcUcTeM. B Tesneckonmax ee MOXKHO
YCTPAHUTh NyTeM KOMNEHCUPOBAHMSA KOMOH OOpaTHOrO 3HakKa
okyaapa. Ho ucnoar3oBats mns ¢ororpadupoBanus peduiek-
TODhI, COCTOSHIIHE W3 ONHOH OTpaxalwnleidl NMOBEPXHOCTH (He
CYHTAsl MJIOCKHX), HEBO3MOMXHO, €CJHU YTIJIbl HOJSI MPEBHIIAIT
HECKOJIbKO MMHYT AYTH.

JloMoHOCOB U MHOTO noa:xe ['epiile/sib NPEAJIOKUIN HAKJIO-
HHUTb OCh 3€pKana M BeCTH HabJIofeHHe 1o cxeme puc. 72. Ilpu
3TOM 3epKajo paboTaeT BCeH cBOell NOBEPXHOCTHIO 6e3 BHHbE-
tapoBanusi. OQHAKO HAKJOH €ro BHI3LIBAET MOSIBJEHHE KOMEI
u acturMaTuaMa. ITostomy anist paGoTEl HO 3TOH CXeMe NOBepX-
HOCTh 3epKasa JOJKHA HMMeThb (OPMYy HE UEHTPHPOBAHHOrO
napaGosoupa BpameHus, a 6oJblIOro mnapaosaouja ¢ Ochlo,
npoxoxsieil uepes Gokyc F. Jta 3ajaua BecbMa TPyJoeMKad,
€lle He BIOJIHE PellleHHasl B HACTOALLEe BpeMs.
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[To cxeme Kaccerpena (1672), HecnpaBelJIUBO PAaCKPHUTH-
KoBanHO# HeloToHOM, BTOpOe 3epkano pacnosaraercs | cooc-
HO C nepBbiM. XOA Jy4a, Nafaiero u3 6ECKOHeuHOCTH rapas-
JIeJIbHO OCH, mpejcTaBieH Ha cxeMe puc. 73. Cucrema Kac-
cerpena npu KOPOTKOH AJiMHe, PaBHOK PacCTOSTHHIO Memgé 3ep-
Kajamu, o6sagaer GOJIbIIHM (POKYCHBIM pPaCCTOSIHHEM H

N

Pue. 73. Cxema Teneckona Kaccerpena R

n03TOMy yao6Ha B obpauienus. Oxkyadap pacnosaraercs B HeH
KaK B pedpakrope, IMa3 HaOa0faTe/]s HANPaBJIeH HA paccMmar-
puBaeMbili OGBEKT, B TO BpeMsi Kak B Tejeckone HbioToHa Hab-
JIOflaTesib CMOTPUT HA HEro N0 HamnpaBJ/CHHIO, o0pasyoueMy
yroa 90°. Ias ycrpanenusi chepuueckoii abeppanuu Kaccer-
PeH INpENJNIOXKH/I TEePBOe 3epKajso AetaTb napaGosiHuecKuM,
Kak B cxeme Hriotona, a Bropoe — runepGoHYECKHM, C Ta-
KUM pacyetoM, 4yToGbl B OKOHUATENIHHOM (POKYCe [OJNyUHTb
usobpaxenne Ges aGeppauui.

Cucrema Kaccerpena, kak u cucrema Holotona, nomyunna
IIMPOKOE pacmpocTpanenye. Bodqee TOro, B COBpEMEHHLIX TeJe-
ckonax GOJIbLIMX PasMepoB, KaK NMPaBHJIO, NpPeLyCcMOTpeHa 3a-
MeHa MaJIoTO 3ePKaja HbIOTOHOBCKOH CXeMbl rumnepGosiuye-
CKHM 3epKanoM Kaccerpena, yro mospossier HaGmofarTento Hc-
[0JIb30BAaTh B2 (POKYCHBIX DAaCCTOSIHHA: ORHO KOPOTKOe,
COOTBETCTBYIOIIEE GOJBLIOH CBETOCHJE, JApyroe AJHHHOE —
ISl CheMKH B 00JibllioM Macmitabe MpH MaJOM OTHOCHTEJBHOM
OTBEPCTHH. K COXaJICHH10, HaJJiHYde KOMblI HE€ HO3BOJIACT HC-
no/ab30BaTh cxemy Kaccerpena 6e3 CyLIeCTBEHHBIX H3MEHEHHH
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I1s QororpadypoBaHuss OGBEKTOB GONBLUIONO YTJIOBOro pas-
Mmepa.

Cxema I'peropu (puc. 74) ornuyaercss OT KacCerpeHOBOMH
TE€M, 4UTO MaJoe 3epKasio B HeH He BBINTYKJIO€, a4 BOTHYTOE€ H
HaxOMUTCA JaJiblle OT (oxyca Goapuioro sepkana. Ona jaer

Puc. 74. Cxema Testeckona [ peropu

- H3o6paxenue mpsamoe, torjga kak y Kaccerpena oHO of6part-
Hoe. IlepBoe 3epkano, no I'peropu, napaGonuueckoe, BTOpoe —-
3JUIHIITHYECKOe; ‘NIePBEIH (DOKYC 3JMMICOMAA cOBnagaer ¢ ¢o-
KycoM 60/IbIIOro napabo/iuyeckoro 3epkKana, BO BTOpOM ¢o-
Kyce IoJyuaercs OKOHYaTeJbHOe H3o6GpaxeHue. [IpH TakoMm
BeiGope opMBI 3€pKajl KOMa He MOXeT ObITb HCIPaBJIEHA.
B ofmem cxema ['peropu ofsafaer TeMH K€ NOJIOKHTENbHEIMH
uyepTaMu, KOTOphie cBoficTBeHHb M cxeme Kaccerpena. He-
JOCTATOK O0EHX CXeM 3aKJI0Yaercs B TOM, 4TO B OKYJsAD HJIH
Ha GoTomnacTHHKY (ecjd CHCTEMOH MOJB3YIOTCS B KayecTse
¢ororpaduueckoro 0GbHEKTHBA), MOTYT MONACTb INAPa3UTHBIE

_JIyuH, TIIPOIIENHIHE B NPOMEXYTOK PQ, MUHYSs nepBoe 3epkano.

* OHM HarJIa[BIBAIOT HAa M306pakeHnne oGWHH (o HeHalsOna-
-€MBIX Yy4acTKOB He6a (0coGeHHO, ecq B HampaBieHuun PQ
__OKashlBaeTcs sIPKOE CBETUJIO), BO BCEX CIyYasix MEIAomHUi BoC-
" NPHATHIO OGHEKTOB, IIOCKOJBKY OH OCNAabJAET KOHTPACTH H
: PE3KOCTL KOHTYPOB H300pAXKEHHS.

* B ofeux cxemax uacTb NMapasdUTHOTO CBETa MOXKHO ycTpa-
* HUTb JnadparMamu, TPyOKaMM H APYTHMH YCTPOHCTBAaMH, HO
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OHH He Bcerga u3GaBJsioT OT Hero MoJHOCThI. OLHAKO cylie-
CTBYeT IpHEM, MO3BOJSIOWME LEJIHKOM HCKJIOUATH Napasur-
HBIH cBeT. JJisl 3TOrO C INOMOIILbIO NOJIOKHUTEAbHOH JIMH3H L,
[IOCTABJIEHHO! HA HEKOTOPOM pAacCTOAHMHM OT H300paxKeHus
CC,, nOJIyyaeMoro OT CHCTEMBI JIBYX 3€PKaJ, CO3MAI0T €lle OJHO
usoGpaenne muockoctu AA;, comepauleil onpasy Manoro
3epkana, B HEKOTOPOH IJIOCKO-
ctu A'A,. B 310l miockocTH
craBAT Auagparmy, 3aiepxupa-
IOIYI0 Bce Jyd4H, NPOXOAsiue
y B npomexytku AB u AibBi,
T. €. BCe mNapasuTHelE JYYH.
Jlyuu, nonapuiue mna Majoe 3ep-
X ka0 BBy, cBOGONHO NPOXONAT
yepes OTBepCTHE IHA(GPArMEL.
Henocrarok 3710l anTHnapasur-
HOH CXeMBbl — ee CJIOXKHOCTbh H
HaJquype ABYX JHH3, OJHA H3
KOTOPBIX MOXeT C031aTb Xpo-
Puc. 75. Mepupunannas kpu- MaTHYeCKy10 aGeppartHio.
Bast ONTHYECKOH NOBEPXHOCTH Tpu kjaccuyeckue HABYX-
sepkajbHbie cucTeMsl HploToHa,
~ Kaccerpena u I'peropu mpocy-
mecTBOBaJu O6oJsblile ABYX Be-
KOB §e3 n3Menenusi. Cxema HoloToma me npereprena u3Mme-
Henui#, HO cucremsl Kaccerpema u I'peropu nongseprajiuch
ycoBepuiencTsoBanmio. B Hagyane XX B. IllBapmmuibi He-
YepnhBAIOUIE HCC/AEI0BAA CHCTEMY JBYX 3epKaJj, H3LICKUBas
BO3MOXKHOCTH HCIPABJIEHUS MakCHMaJbHOrO uyncJa abeppaiui.
Boiio oueBHAHO, uTO napaGondueckast opMa MOBEPXHOCTH
GOJIbILOTO 3epKala He SBJsETCs Hauayylief, n60 IPUBOAUT
K YCTPAHEHHIO JIMIUb OAHOH abeppauuu. Ecanm npumeHsaTs ac-
Gbepuyeckue He napabosnyecKye NOBEPXHOCTH, TO B HPUHIUIE
MOXHO HCIDABHTb TPH abeppaunn. JeHCTBUTENLHO, TEOPHUS
aGeppalyii TpeTbero NOPsiiKa HEHTPHPOBAHHBIX  Hechepu-
YECKHX IIOBEDXHOCTEH NPHUBOAUT K H3JIOKEHHHIM HUXKEe BbI-
BOJAM.
Kosddunnentsr nepopmanuu ® sIBASIOTCA NDapaMeTpaMH,
BJIMSIIOLIMMH HA a6eppaiyy TPeThero MOPSAKA H He BJHSIOUH-

5 . . .
HanomnnM, 4910 ypaBHeHHe MepRAHAHHON KPHBOH, CHMMETPHYHOH
OTHOCHTE/IBHO OCH TNOBEPXHCCTH, MOXKET OBIThb HAIHCAHO B BHJE:

x=fW=apP+by*+cyt+ ...,
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MU TPH 3TOM HA NAPAKCHAJIbHBIE 3JIEMEHTHl CHUCTEMBI, T. €.
Ha nojoxenue (QOKYCOB H TJIaBHBIX IJIOCKOCTeH. IToCKOJBKY
HMeloTcsl IBe HecthepHUYeCKHe MOBEPXHOCTH, MOXKHO HCIIPABHUTH
Ise abeppauuu noabopoM KospdunueHToB fedopMainuu. Kpo-
Me TOTrO, NPH 3aJaHHOM (OKYCHOM PpaCCTOSIHHM CHCTEMBI MOXK-
HO W3MEHATh B HEKOTOPHIX Ipefesax paguychl KPUBU3HBI OT-
JEeNbHBIX MOBEPXHOCTEH U pPACCTOSIHHE MeXAy 3epKajaMH.
D10 NMO3BOJISIET BAUSTH M HA ApPyrue aGeppanuu, npasjia, B Or-
paHHYeHHOH Mepe, TAK KaK H3MEHEHHs! PaguyCOB H PACCTOSHHS
CBsI3aHbl MEXKIY COGOH YCJIOBHSIMM KOHCTPYKTHBHOTO Xapak-
Tepa, HampuMmep, YJOOHLIM pPACHOJOXKEHHEM IJIOCKOCTH H30-
OparkeHHs H/IH NpeleJbHOH BENHYMHOH JHaMeTpa MaJjioro 3ep-
Kana "u T. XO.

HIBapmuuibl OCTPOYMHHIM METOAOM pelleHHS ABYX JIH(-
depeHnyaibHbIX YPaBHEHHH (BbIPAXKAOUIMX YCJIOBHS OTCYT-
cTBUA cdepuyeckod aGeppalH H KOMBI) paccuutans ¢opmy
CTPOTO amIaHaTHYECKOrO OGheKTHBA H3 JIBYX 3epkas. OnHako
OJHOBPEMEHHOE HCIIPaB/JIeHHe acTUIMaTH3Ma U KPHBH3HBI OKa-
3aJ10Ch HEBLINOJHUMBIM. MOXKHO TONBKO fA0BeCTH KO3pUIHU-
€HTBl 3THX abeppanuii 10 HEKOTOPOro MHHUMYMa, HE NO3BOJIf-
IOIero, BIPOUYEM, IKOJIYdYaThb OOABIIOH YTOJ IOJS.

B pesyabrate cBoux uccaenopanuil UIBapmmunba npego-
JKHJI KOHKDETHyI0 cHcTeMy Tuma I'peropu H3 IBYX BOTHYTEIX
3epkas (puc. 76) co caeIyIONMMH KOHCTPYKTHBHBIMH 3JeMeH-
TaMHi (DpHBEIEHBl K (POKYCHOMY PacCTOSIHHMI0, PABHOMY ellu-
Haue): F = 1, rp = 5, re = 1,67, d = 1,25, paccrosnHe OT
BTOPOro 3epkana Ao ¢oxyca m = 0,5. Ilepsoe sepkano npuo-
JquxaeTcsa no ¢opMe K THIepOONOHLY, BTOPOE K 3JJIHICOULY .
OrsocutenbHoe otBepctHe Beeil cucrembr 1 : 3. ActurmaTham

rje x — a6cuucca, OTCYMTBIBAEMas IO OCH CHMMETDHM, 4 — OpJHHATA
Toukd M kpuBoit (puc. 75), a, b, ¢ — nocrosiuuble xoaddunHesTe. Koaddu-
1

UHeHT @ == 5~ ONpEIe/SIeT NPeIOMIeHHE B MapakCHaJbHON 06JacTH,
)

Ko3(pHIIMeHT b npH UYeTBepPTOHl CTeNeHH y onpeaesiseT aGeppamHH TPeTh-
€ro mopsiaxa, kosthdunuent ¢ — abeppanHH IsITOro nopsaixa U T. A. Kosg-
. GunuenTs b, ¢ ... 3aBucaT ot ¢opMbl KpuBoi. Hanpumep, Aas KpHBHX,
HpeJCTAB/SIOIMMX KOHHYECKHE CEUeHHsI, HMeeM:

x? 1—et)yr 1311 —e?)ys
—_ +( 3)y _I___ ( 5 + e e e
2ro 8r3 246
TIE e — SKCUEHTPUIHTET KOHHUeckoro cedenust. Kosddurmest b pasen
1 — e?

3
8r0
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B 2,5 pasa Mmenbille, 4yeM