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1. Yro usyuaer acrponomus.
Eé 3nauenue u cBsi3b
C ApyrMMH HayKaMu

ACTpOHOMI/IH SIBJISIETCSI OMHOM M3 IPEBHEUIITNX HAYK, UICTOKU KOTO-
poii otHocsaTes K 111 ThicsiueneTuio 1o H. 3.

AcTpoHomusi! M3yuaer ABMIKEHHE, CTPOEHHE, MPOMCXOKIECHHE
¥ pa3BUTHE HEOECHBIX TeJI M UX CHCTEM.

YenoBeka Bcerma MHTEPECOBAJ BOMPOC O TOM, KaK YCTPOEH
OKPY:KAIOIIN MUP U KaKOe MECTO OH B HEM 3aHMMaeT. Y OOJb-
IIMHCTBA HApPOMOB €IIE€ Ha 3ape LUMBUJIM3ALUM ObLIM CIIOXKCHBI
0Cco0Oble — KOCMOJIOrMYecKre — MU@BI, TTOBECTBYIOIINE O TOM,
KaK 13 MepBOHAYAJbHOTO Xaoca IMOCTENEeHHO BO3HMKAET KOCMOC
(MopsiA0K), TOSIBIISIETCS BCE, UTO OKPYKAeT YeaoBeKa: HeOO U 3eM-
JIsl, TOPBI, MOPSI U PEKU, PACTEHUS U XKMBOTHBIE, a TAaKXKe caM 4e-
JoBeK. Ha mpoTsokeHMU THICSYEIeTUN IIJIO MOCTEIIEHHOE HaKo-
IUIEHUE CBEISHUI O SIBJICHUSIX, KOTOPBIe IIPOMCXONMIIN Ha Hebe.

Oka3zanoch, 4TO MEPUOAUIECKUM U3MEHEHUSIM B 36MHOM MpPHU-
pole COIyTCTBYIOT M3MEHEHMUSI BHIA 3BE3MHOIO HebOa U BUAMMOTO
nBrkeHnst CojHIIa. BeicuuTaTh MOMEHT HACTYIUICHMS OIIPENeIEH-
HOTro BpeMEHM rojga ObLIO HEOOXOZMMO IJISI TOTO, YTOOBI B CPOK
MIPOBECTU T€ WM MHBIC CEIbCKOXO3SIMCTBEHHBIC PaOOTHI: ITOCEB,
yOoopKy ypoxasi. Ho 3To MOXHO ObLJIO clenaTh JUIIb MPU UCHOb-
30BaHUM KajieHaapsl, COCTaBJIEHHOIO 110 MHOTOJIETHHUM HaOJtone-
HUSM nonoxeHus: n aprkeHust Conxua u JIyael. Tak, HeoOxomm-

I D10 CI0BO MPOUCXOAUT OT ABYX IPEUYECKUX CJIOB: «aCTPOH» — 3BE3/1a, CBE-
TUJIO U «<HOMOC» — 3aKOH.



MOCTb PEryISIpHBIX HAOIIONSHU 3a HEOeCHBIMU CBETWJIAaMU ObLiIa
00yCJIOB/IEHA IPAKTUYECKUMM MOTPEOHOCTSIMM CYETAa BPEMCHMU.
Crporasg NnepuOOUYHOCTh, CBONCTBEHHAsl IBMKEHUIO HEOECHBIX
CBETUII, JIEXKUT B OCHOBE OCHOBHBIX €IMHUII CUETA BDEMEHU, KOTO-
pble UCTOJIL3YIOTCS 10 CUX ITOpP, — CYTKU, MECSII, TO/I.

IIpocToe co3epliaHre NPOUCXOASIINX SIBICHUI 1 NX HANBHOE
TOJIKOBaHUE MOCTEIIEHHO CMEHSIJIMChH IOIBITKAMU HAYYHOTO 00b-
SICHeHUS IIPUYKH HaOogaeMbix coobiTuii. Korna B IpeBHeii Ipe-
muu (VI B. mo H. 3.) Havajoch OypHOE pa3BuTHe PUIOCOPUN KaK
HayKu O IPUPOIE, aCTPOHOMUYECKME 3HAHUS CTaI HEOThEMJIE-
MOIf YacTblO YEJIOBEUECKON KYJBTYpbl. ACTPOHOMUSI — €IMH-
CTBEHHAasl HayKa, KOTOpasl MOJIy4Yria CBOIO My3y-TTOKPOBUTEIbHN -
1y — YpaHuIo.

C caMmBbIX IpeBHUX BpeMEH pa3BUTHE aCTPOHOMUM M MaTeMa-
TUKM OBIJIO TECHO CBSI3aHO MeXKIy co0oli. Bel 3HaeTe, 4ToO B Tepe-
BOJI€ C TPEYECKOro Ha3BaHME OIHOIO U3 pas3nejoB MaTeMaTUKU —
reOMeTpUM — O3HayaeT «3emyieMepue». [lepBble U3MepeHus pa-
Juyca 3eMHoro 1apa obuin nposeneHsbl emé B 111 B. 1o H. 3. Ha
OCHOBE aCTPOHOMMYECCKMX HaOmomeHWil 3a BbIcOoTOl ConHIIa
B ToimeHb. HeoObluHOE, HO cTaBIlllee IPUBBIYHBIM OCICHUE
OKpPYKHOCTHU Ha 360° MMeeT aCTPOHOMMYECKOE TTPOMCXOXKICHUE.

AcTpoHOMUYECKHE HAOJIOASHUST U3IaBHA MO3BOJISIA JIIOASIM
OPUEHTHPOBATHCSI B HE3HAKOMOM MECTHOCTHU 1 Ha Mope. Paspurtue
ACTPOHOMMYECKNX METOHOB OIIpenesieHuss KoopauHaT B XV—
XVII BB. B HEMaJIOi cTeneHU ObLIO 0OYCIOBIEHO PA3BUTUEM MO-
periaBaHus U IIOMCKaMM HOBBIX TOProBbIX ITyTeil. CocTaBieHUe
reorpaduuecKux KapT, yrTodHeHue (popMbI M pa3MepoB 3eMJIN Ha
JIOJITO€ BpeMsI CTajlo OMHOI M3 MIaBHBIX 3aday, KOTOpbIe pellaia
MpakTuyeckass acCTpoHOMUSI. MICKycCTBO MpPOKJIaIbIBaTh ITyTh 110
HaOJTIONeHUSIM 32 HeOeCHBIMM CBETHJIaMU, TTOJTyYHMBIIIce Ha3BaHE
Hasueauust, CHadaia UCII0JIb30BaJIOCh B MOPEXOTHOM e, 3aTeM
B aBMAIlUM, a TeIIepb 1 B KOCMOHABTHUKE.

Bormpoc o nmonoxennn 3eman Bo BcenmeHHOI, 0 TOM, HEIO-
JIBUXKHA oHA 1iu aBuxkeTcss BoKpyr ConHua, B XVI—XVII BB. nmpu-
00pEJT BaxkHOE 3HaUYEHUE KakK ISl aCTPOHOMUM, TaK U JJII MUAPO-
nonumManus. I'enroueHTpuyeckoe yuenue Hurxoaasa Konepuurxa
SIBUWJIOCHh HE TOJIKO BaXXHBIM IIIarOM B pEIIeHUU 3TOM HayIHOI
npo0OJieMbl, HO U CIIOCOOCTBOBaIO MU3MEHEHUIO CTUJISI HAaydyHOTO
MBIIIJIEHUSI, OTKPBIB HOBBI IMyTh K MOHUMAaHUIO TIPOMCXOISIIIINX
SABJICHU.

AcCTpoHOMMYECKME HaOIIOOeHMUsI 3a OBUKEHUEM HeOeCHBIX
TeJl 1 HEOOXOOUMOCTD 3apaHee BEIYUCISITh UX PACIIONIOXEHHUE ChI-



rpajy BaXXKHYIO pOJIb B Pa3BUTUM HE TOJIBKO MaTeMaTUKH, HO U
OYCHBb BAXKHOTO JJIsSI ITPaKTUYECKOM NesITeIbHOCTU YeJIoBeKa pa3-
nIejla GU3MKKN — MeXaHUuKH. BeIipocine n3 ennHOI KoTna-To Hay-
KM O mpupone — Guiaocodum — acTpOHOMHSI, MaTeMaTUKa U
¢du3rKa HUKOTAA HE TePsUIM TECHOM CBSI3U MeXIy coOoil. Bzam-
MOCBSI3b 3TUX HayK HalllJla HEIIOCPEACTBEHHOE OTpakeHUe B AesI-
TeJIbHOCTU MHOTI'MX Y4€HbBIX. Jlajeko He ciaydaitHO, HarpuMep, 4To
Taauaeo IT'aauaeii v Hcaax Heromon 3BeCTHBI CBOMMHU paboTa-
MU U 110 ¢U3HMKe, 1 1o acTpoHoMuU. K Tomy ke Hbl0TOH siBJIsIeTCS
OOHUM U3 co3aaTeneit nuddepeHInaITbHOTO U MHTETPaJIbHOTO HC-
yucienuit. ChopmyanpoBaHHBIN M ke B KoHIe XVII B. 3akoH
BCEMUPHOTO TSITOTEHUSI OTKPHLT BO3MOXHOCTb IPUMEHEHMSI 3TUX
MaTeMaTHYCCKUX METONOB IS M3yUYeHMs OBWKCHUS IUIaHEeT U
npyrux tea ComHeuHoit cucteMbl. [locTosTHHOE COBepIlIeHCTBOBA-
HUe crocoboB pacuéra Ha npoTsikeHuun XVIII B. BbIBeIO 3Ty 4acTh
ACTPOHOMUU — HeDeCHYr0 MexXaHuKy — Ha TIepBBIi TUIaH cpeau
JIPYTUX HAayK TOU SITOXU.

MHoOTO0 pa3 B UICTOPUU Pa3BUTHSI HAYKU OTIEJIbHbIE MBICITUTE-
JIV TIBITAJIMCh OTPAaHWYNUTh BO3MOXHOCTU MO3HaHUs BcelleHHOI.
IMoxanyit, mocnenHsss Takas MOIbITKa ciaydyuyiach B XIX B. He3a-
JIOJITO 10 OTKPBITUSI CIIEKTpajibHOTO aHajiu3a. «IIpuroBop» ObLI
CcypoB: «MBI TIpencTaBiisieM ce0e BO3MOXHOCTh OMNpPEeNeIeHUsT UX
[HebecHBIX Ten| ¢hopM, pacCTOSTHUIA, pa3MepoB U ABMXKEHUI, HO
HUKOTIAa, HUKAKMMU CII0CO0aMU MbI HE CMOXKEM U3YyUYMTb UX XU-
MU4ecKuit coctas...» (O. Konm).

OTKpBITHE CIIEKTPAJIbHOTO aHAJIM3a U €ro IPUMEHEHHE B aCT-
POHOMMUH ITOJIOKIJIO HAYaIO IIIMPOKOMY UCITOIb30BaHUIO (PU3NKM
IIpY U3y4eHUU IPUPOIBI HEOSCHBIX TeJI 1 IPUBEJIO K IOSIBJICHUIO
HOBOro pasaena Hayku o BceneHHOW — acmpogu3uxku. B cBoio
odyepenb, HCOOBIYHOCTb C «3€MHOI» TOUKU 3PEHUS YCIOBUIA, Cy-
mectBytomux Ha CojiHLe, 3BE31aX U B KOCMUYECKOM MPOCTPaH-
CTBe, CIOCOOCTBOBaIa Pa3BUTHIO (PU3NIECKUX TCOPUIA, OITMCHIBA-
JOIIIMX COCTOSTHME BEIECTBA B TAKMX YCIOBUSIX, KOTOPbIE TPYIHO
VIV HEBO3MOXKHO CO311aTh Ha 3eMJIe.

bonee Toro, B XX B., 0COOEHHO BO BTOPOI1 €ro MOJ0OBUHE, 0-
CTUXKEHUSI aCTPOHOMUM CHOBa, Kak U Bo BpeMeHa KomnepHuka,
MpUBEIN K CepPbE3HBIM M3MEHEHUSIM B HaydHOU KapTUHE MUpa,
K CTaHOBJIEHUIO TIpeACcTaBieHUI 00 »Bojonnu BeemenHoi. Ot
MPEeACTaBICHUSI COCTABIISIIOT OCHOBY COBPEMEHHOM KOCMO102UU.
Oxasanocsk, uto BeceneHHast, B KOTOPO# MBI CeTOIHS XXUBEM, MU -
JIMapabl JIET TOMY Ha3am ObLIa COBEPIICHHO MHOW — B HEll He Cy-



1IECTBOBAJIO HU TrajlaKTUK, HU 3BE3/1, HU IaHeT. [Jis1 Toro 4Toobl
OOBSICHUTD MPOILECCHI, TPOUCXOAUBIIINE Ha HAa9aIbHOU CTaIun €€
pa3BUTHUS, IOHAAOOMIICS BECh apCeHal COBPEMEHHOM TeopeTuye-
CKOM (hU3KKU, BKIIIOUasi TEOPUIO OTHOCUTEIbHOCTU, aTOMHYIO (pU-
3MKY, KBAHTOBYIO (PU3UKY U (DU3MKY DJIEMEHTAPHBIX YACTHULI.

CoObITHSI, KOTOPBIE MPOMU3OIILIM B HayKe 3a MOCICIHIE IeCs-
TWIETUSI, TI0Ka3ajM, YTO Hepa3pbiBHAsI CBS3b, CYIIECTBYIOIIAS
MEXIy acTpOHOMHMEW M (PM3MKOM, IO3BOJSIET YCIEIIHO pellaTh
MHOTIMe MpoOyeMbl, BOJIHYOIIME YesloBeyecTBO. Jlajieko He cly-
yaiiHo, 4To B nepBble roabl XXI B. yueTbipe HobeneBckux npeMuun
mo ¢pu3MKe ObLUIM IPUCYXKICHBI YYEHBIM 3a MCCIACOOBAHUS IIO
acTpodu3nke U KOCMOJOTHUU.

Pa3BuTHe pakeTHOU TEXHUKU TTO3BOJUIIO YEIOBEUECTBY BhINi-
TH B KOCMUYECKOe ITpOoCcTpaHCTBO. C OOHOI CTOPOHBI, 3TO CYIIE-
CTBEHHO PaCIIMPWIO BO3MOXHOCTU HCCIEIOBAaHMUS BCEX OOBEK-
TOB, HaXOISIIMXCS 3a IpenejaMu 3eMjud, U MPUBEJIO K HOBOMY
noabEéMy B pa3sBUTUM HEOECHOUM MeXaHUKU, KOTopaslh YCIHEelIHO
OCYLLECTBJISIET PacYEThl OPOUT aBTOMATUYECKUX U TMTUJIOTUPYEMBIX
KOCMMYECKUX amliapaToB pa3IndyHoro HazHadeHus1. C Ipyroii cTo-
POHBI, METOMIbI TMCTAHIIMOHHOIO MCCIeNOBaHMs, IPUILEAIINe U3
acTpo(pU3UKU, HbIHE IIUPOKO MPUMEHSIIOTCS MPU U3YyYEeHUU Ha-
LIeH MIaHeThl C UICKYCCTBEHHBIX CIIYTHUKOB 1 OPOUTAIbHBIX CTaH-
muii. Pesynbratel ncciaenoBanumii Ten COIHEUHOM CUCTEMBI IT03BO-
JISIIOT JIyYllle TIOHSTh IJIOOaJIbHbIE, B TOM UMCJIe DBOJIOLIMOHHEIE,
MpolIeCcChl, TTpoucxoasire Ha 3emie. BCTynmuB B KOCMUYECKYIO
3Py CBOETO CYILECTBOBAHMS U TOTOBSCH K TTOJIETAM Ha ApYyrue Iia-
HETHI, YeJIOBEUECTBO HE BIIpaBe 3a0bIBaTh O 3emiie 1 HOJLKHO B
MOJIHOM Mepe 0CO3HATh HEOOXOAMMOCTb COXpAaHEHUS €€ YHUKATIb-
HOW IIPUPOHI.

2. CTpykrypa 1 MacuTalbl
Bcenennoi

Bu yXKe 3HaeTe, 4To Hala 3eMJIsI CO CBOMM CIYTHUKOM JIyHOI,
IpyTHUe IUIAHETHl U UX CIIYTHUKW, KapJIMKOBBIEC TUIAHEThI, KOMETHI,
acTepoujibl U Apyrue Majibie Teia oOpaiiatorcs BOokpyr ComHia.
Bce atu tena cocrapasiior Coaneunyro cucmemy. B cBoio oue-
penb, ComHIle U Bce Apyrue 3BE3/bl, BUAMMbIE HA HEOE, BXOIST B
OTPOMHYIO 3BE30HYI0 cucteMy — Haiy Jaaaxmuky. Camasi 6J113-
kas1 K CoJIHEeYHOM cHcTeMe 3Be3[da HaXOAMTCs TaK JajeKo, 4TO



CBET, KOTOPHII pacIpocTpaHsieTcs: co ckopoctbio 300 Thic. KM/,
UAET OT He€ 10 3eMyiu OoJiee YEThIPEX JieT. 3BE3/bI SIBJISIIOTCSI HAU -
Oosiee pacopoCcTpaHEHHBLIM TUIIOM HEOECHBIX TeJl, B OJHOM TOJIBKO
Hamel ['ajjakTKe X HaCYUTBHIBAETCS IBECTH MUIIMapaoB. O0b-
€M, 3aHUMaeMBblil 3TOI 3BE3AHOI CHUCTEeMOI1, TaK BEIUK, YTO CBET
MOXET nepeceyb ero ToJibKo 3a 100 ThIC. JIeT.

Bo Bceaennoii cyiiecTByeT MHOXECTBO APYIUX rajlakTUK, I10-
NOOHBIX Hallell. IMeHHO pacnojoXeHue U NBUXKEHHE raJaKTHK
orpenessieT CTpOeHUe U CTPYKTypy BeeneHHoI B Lienom. ['anakTu-
KU TaK NaJEKU APYT OT APYTa, YTO HEBOOPYKEHHBIM [JTA30M MOX-
HO BUIETH JIMIIb TPpH OavpKaiue: 1se — B FOxXHOM monyirapumu,
a ¢ Tepputopun Poccun Bcero omHy — TyMaHHOCTb AHAPOMEbI.
Ot HamOoJiee ymaJ€HHBIX TaJlaKTHUK CBET MAET MO 3eMJIM OKOJIO
13 Mmapa net. 3HauMTebHAs YAaCTh BEIeCTBa 3BE3/ M rajJaKTUK Ha-
XOIUTCS B TAKUX YCJIOBUSIX, KOTOPBIE HEBO3MOXKHO CO3[aTh B 3€M-
HBIX JJabopaTopusix. Bc€ KocMmueckoe IMpoCTpaHCTBO 3aIIOTHEHO
BJIEKTPOMArHMTHBIM M3JIyYeHUEM, TPaBUTALIMOHHBIMUA 1 MarHUT-
HBIMU TTOJISIMUA. MexXIy 3BE€30aMU B raJlakTUKaX U MEXKAY TaJlaKTH -
KaMM HaxOOWUTCSI OYeHb pa3peXeHHOE BEIIECTBO B BUE ra3a, ITbl-
JI, OTAEIbHBIX MOJIEKYJI, aTOMOB U MOHOB, aTOMHBIX SIIep W 3Jie-
MEHTapHbIX YacTull. IlepeuncieHHoe BEelIecTBO, U3JTyJalroliee Bo
BCEM IMaIa30He 2JIeKTPOMarHMTHOIO CIEKTpPa, COCTaBJISIET TOJIb-
Ko 5% maccel BeenenHoii. OcTanbHas Macca IIPUXOIUTCS Ha TEM-
HYI0 MaTEepUIO U TEMHYIO dHEPTUIO, IIPUPOLY KOTOPBIX HMPUAETCS
el€ YCTAaHOBUTb.

Kak mn3BecTtHO, paccTostHue 10 Oarkaitmero K 3emie Hebec-
Horo Tena — JIyHBI — cocTasisget npuMepHo 400 Teic. kM. Hanbo-
JIee yman€HHbIE OOBEKTHI PACIIONIaraloTCsI OT HaC Ha pacCTOSIHUMU,
KOTOpOE TIpeBbIIIaeT paccrostHue 10 JIyHbl 6osee ueM B 1017 pas.

ITonmpoGyeM mipencTaBUThL pa3Mepbl HEOSCHBIX T€JI U PACCTOSI-
HUSI MEXIy HUMU BO BcelleHHO#1, BOCITO/Ib30BaBIIUCH XOPOIIIO U3-
BECTHOI MOJENbI0 — IIKOJBbHBIM IJIOOycOM 3eMiind AruaMeTpoM
25 cm. BroT 1Imodyc B 50 MITH pa3 MeHbIIIe Halllei T1aHeThl. B aToMm
cltydae MbI JOJKHBI 1300pa3uTh JIyHy IapruKoM IruaMeTpOM IIpH-
MEpHO 7 CM, HaXOMSIIMMCS OT IJIo0yca Ha PacCTOSSHUM OKOJIO
7,5 M. Mogens ComHila OyieT MeTh IuaMeTp 28 M M HaXOOUThCS
Ha pacCTOSTHUHU 3 KM, a Modenb HenTyHa — camoii man€koii ria-
HeTbl COJTHEYHOI cHCTeMBl — OymeT ymajieHa oT Hac Ha 90 kM.
biauxaiiias K HaM 3Be3da MpU TaKOM Maclutadbe monaenu OyneT
pacriojiaraTbCsl Ha paccTosiHUM npuMepHo 800 ThIC. KM, T. €. B
2 pa3a majblile, 4eM HacTtosias (He MoaenabHast) JlyHa! Pazmepsl



Hallei I'ajlakTUKu COKpaTsaTcsl mpuMepHo 10 pa3mepoB CosiHeu-
HOI CUCTEMBI, HO caMmble JajéKue 3BE31bl BCE XKe OyayT HaXOOUTh-
cd 3a e€ mpenenaMu.

@ SAIAHUE 1 Benommnte, Kakme 06BEKTHI B OKPYXalolleil MecT-

HOCTH PACIOJIOXKEHbI HA TAKUX PACCTOSIHUSIX, KOTOPBIE MPUBELe-
Hbl wist el COTHEYHOM CHCTEMbl B OIMMCAHHON BBIIIE MOJIEIH.
Kakoil M3 HUX MMeeT Te Xe pasMepsl, 4To U Mozeib ConHia
(B mpeajaraeMoM MaciuTtabe)?

§ 2. HAB/IOIEHMS — OCHOBA ACTPOHOMUH

1. Oco6ennocru acrpoHoMuu
U €€ MEeTOOB

OFpOMHHe MPOCTPAHCTBEHHO-BPEMEHHbIE MacIlTadbl M3ydae-
MBbIX OOBEKTOB M SIBJIEHUI ONpPENe/siioT OTIIMYUTEIbHbIE 0COOEH-
HOCTHU aCTPOHOMMU.

CBeleHUST O TOM, YTO IPOMCXOOUT 3a TpeneiaMyu 3eMiId B
KOCMMYECKOM TMPOCTPAHCTBE, YUEHbBIEC MOJyYalOT IJIaBHBIM 00pa-
30M Ha OCHOBE MPUXOJSIIETO OT 3TUX OOBEKTOB CBETa U APYTUX
BUIOB uU3iyyeHus. HabGmoneHuss — OCHOBHOM MCTOYHUK UH(MOP-
Mallii B aCTPOHOMUM. DTa nepeas 0CoOeHHOCHb aCTPOHOMUU
OTIMYaeT €€ OT APYIrUX €CTeCTBEHHBIX HayK (Harpumep, (U3UKU
WIN XMUU), TOe 3HAYUTEIBbHYIO POJIb UTPAIOT OITBITHI I 9KCIIEPH-
MEHTbI, TIJIaHUpyeMble B JlabopaTopusix. BoaMmoxxHocTH npoBese-
HUS BKCTIEPUMEHTOB 3a MpenejaMu 3eMId MOSIBUJIMCH JIUIIb O1a-
rogapst KocMoHaBTuke. Ho 1 B aTux ciayyasix pedb MAET O TPOBe-
JNeHUU UCCIIeIOBaHUI HeOOJIBbIIIOro MacilTada, TakKux, Halripumep,
KaK M3yYeHHEe XUMMISCKOTO COCTaBa OJMXKAMIINX HEOSCHBIX TEIl.
TpynHo mpeacTaBUTh cebe SKCIIEPUMEHTHI Hal IUIAHETOM B 1ICJIOM,
3BE3/10M WJIY TaJIaKTUKOM.

Bmopas ocobennocms 00bSICHIETCS 3HAYUTEJILHOW MPOAOJI-
JKUTEJIbHOCTBIO 1IeJIOro psiia U3ydyaeMbIX B aCTPOHOMMU SIBJICHUI
(OT cOoTeH J0 MWUIMOHOB U MWIIMApAoB JieT). Iloatomy He-
MOCPEICTBEHHO HAOMIOAATh MHOTHUE M3 IPOUCXOMSIINX SIBIICHUNA
HeBO3MOXHO. Korga siBIeHUsI IPOUCXOASIT OCOOCHHO MEIICHHO,



MIPUXOIUTCS IIPOBOAUTD HAOIIOASHNSI MHOTUX POACTBEHHBIX MEX-
Iy coboil 00beKTOB, Harmpumep 3BE3n. OCHOBHBIC CBeAeHUS 00
SBOJIIOLIMU 3BE31 MOJy4eHbl MMEHHO TakuM crnocobom. boiee
noapoOHO 00 3ToM OyIeT paccKa3aHo gajiee.

Tpemwvsi ocobernHocmb aCTPOHOMUU O0YCIOBJIEHA HEOOXOMU-
MOCTBIO YKa3aTh MOJ0OXEHNE HeOSCHBIX Te B IIPOCTPAaHCTBE (MX
KOOpAWHAThl) U HEBO3MOXKHOCTBIO Cpa3y yKa3aTb, KaKO€ U3 HUX
HaxXoOUTCsI OIMKe, a KakKoe Jalibllle OT Hac. Ha mepBhIil B3I,
BCe HaOII0maeMble CBETIIIA KaXKyTCSI HAM OIMHAKOBO JAJIEKMMU.

Jlronu B IpeBHOCTU CUMTAIN, YTO BCE 3BE3MBI PACIIOararoTcs
Ha HeOeCcHoli cpepe, KoTopas BpalllaeTcsl BOKPYT 3eMJIN KaK eIM-
Hoe 1esioe. Yxe 6osmee 2000 yjeT ToMy Hasad aCTPOHOMBI CTaJlu
MIPUMEHSTh CIIOCOOBI, KOTOPBIC IMO3BOJISIM YKa3aTh PaCIOjIoXe-
HUe JTI000ro cBeTMIa Ha HeOeCHOI cepe Mo OTHOLIEHUIO K IPY-
I'MM KOCMMYECKUM 00beKTaM MJIM Ha3eMHBIM opueHTupam. [1pen-
CTaBJIeHHEM O HeOeCcHOM cdepe yooOHO II0JIb30BaThCS U TEIIePh,
XOTSI MBI 3Ha€M, UTO PEeaIbHO 3TOM Cephl HE CYIIIECTBYET.

ITocTpoum HebGecHYI0 chepy U MPOBEAEM U3 € LIeHTpa Jy4 T10
HarmpaBiieHUIO K 3Be3ae A (puc. 1.1). Tam, rae 3TOT JIyd nepecedeT
MTOBEPXHOCTb C(epbl, TOMECTUM TOUKY A;, U300paxalolylo 3Ty
3Be3ny. 3Be3na B Oyner nsobpaxarnscs Toukoit B|. IloBropus mo-
JIOOHYIO OIlepallvio Il BCeX HAOJIOmaeMBbIX 3BE3/, MbI MOJIYYUM
Ha TIOBEPXHOCTU cepbl u300paKeHUe 3BE3MHOro Heba — 3BE3/-
HBI T100YyC. flcHO, 4TO ecau HaAOIIOJATENb HAXOAUTCS B LIEHTPE
3TOI BooOpaxaeMoil cephl, TO I HEro HampaBJieHUsI Ha caMU
3BE30bI M HA NX N300pakeHUs Ha cpepe OyayT coBmanaTh. PaccTo-
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Puc. 1.1. HebecHas Puc. 1.2. OueHka yrnoBbix
chepa paccTosHWUM Ha Hebe



SHUS MeXAy 3BE€3daMMu Ha HebecHoil cdepe MOXHO BbIpaxKaTb
TOJIBKO B YIJIOBOM Mepe. DTU YIJIOBbIE PACCTOSIHUSI U3MEPSIIOTCS
BEJIMYMHOMN LIEHTPAJIbHOIO yIJIa MEXIY JTydaMH, HaIllpaBJIeHHBIMU
Ha OHY U IPYTYIO 3BE3/y, UJIM COOTBETCTBYIOIIE UM AyTU Ha MO-
BEPXHOCTH CcepHhI.

Jnst npubIMXEHHON OLIEHKM YIVIOBBIX PACCTOSIHWMM Ha HeOe
MOJIE3HO 3aTIOMHUTH TaKWe JAHHBIE: YIJIOBOE PACCTOSTHUE MEXIY
NByMsI KpaliHUMU 3BE3namu KoBilia bonbioit Menseauiisl (o u )
cocTaBisieT okojo 5° (puc. 1.2), a ot o boibmoit MeaBenuiis 10 o
Marnoit Menenuunl (ITonsipHoii 3Be3abl) — B 5 pa3 OoJjiblle —
npuMepHo 25°. [Ipocreiimme rmazoMepHbIe OLIEHKHN YIJIOBBIX pac-
CTOSTHAII MOXKHO IPOBECTU TAKXKE C IIOMOIIBIO TAJIbIIEB BHITSIHY-
TOW PYKHU.

Tonbko nBa cBetmina — CosHile 1 JIyHY — MBI BUIUM KaK IU-
CKH. YTJIOBBIC TMAMETPBI 3TUX JUCKOB IIOYTH OOUHAKOBBI — OKOJIO
30" mnu 0,5°. YrnoBble pa3Mmepbl IJIaHET U 3BE31 3HAYUTEIbHO
MEHBIIIE, TI0O3TOMY MBI MX BUAVM MPOCTO KaK CBETSIIMECS TOYKU.
151 HEBOOPYKEHHOTO TIJ1a3a OOBEKT HE BBINISIAWUT TOYKOUM B TOM
cllydae, €CJIv €ro yIJIoBble pa3Mephl MpeBbliiiaoT 2—3'. DTo 03Ha-
YaeT, B YaCTHOCTH, UTO HaIIl IJIa3 pa3indacT KaxKIyio CBETSIIYIOCS
TOYKY (3BE31y) OTAEIBHO OT APYrOil 3BE3IbI B TOM CiIy4ae, eciv
VIJIOBOE PAacCTOSIHME MEXIY HUMU OOJIblle 3TOM BeJIMYrMHbI. MHa-
Ye TOBOpPsI, Mbl BUIUM OOBEKT HEe TOYSYHBIM JIUIIb B TOM ClIydae,
€CJIM PACCTOSTHUE [0 HETO MPEBBIIIAET €r0 pa3Mephl HE 0oJiee YeM
B 1700 pas.

O ToM, KaK Ha OCHOBAaHUM YIJIOBBIX U3MEPEHMUI OIPEaesIOT
paccTosiHUSI 10 HEOECHBIX Tel W UX JIMHeWHble pa3mMepbl, OyaeT
pacckazaHo jaajee.

Yrto0OBI OTHICKATh Ha HeOE CBETHJIO, HAOO yKa3aTb, B KaKoOii
CTOPOHE TOPU30HTA M KaK BBICOKO HaJ HUM OHO HaXOIUTCS.
C 9Toii LIeIbIO UCTIONB3YETCS cucmema 20pu3OHmMAAbHbIX KOOpP-
Jurnam — azumym U1 evicoma. J17as HabmoaaTesIst, HaXOmsIIerocs
B J1000#1 Touke 3eMJIM, HETPYIHO OIPEeNeauTh BepTUKaJbHOE
M TOPU3OHTAJIbHOE HampasieHus. IlepBoe U3 HUX ompenensieTcs
C MOMOIIIbIO OTBECA U U300pakaeTcs Ha uepTexe (puc. 1.3) orBec-
HOI NuHUEeN ZZ', mpoxonsilei yepe3 UeHTp chepbl (Touky O).
Touka Z, pacronoxeHHasi IIpsSIMO Haj roJ0BOI HabJrogaTesisl, Ha-
3bIBaeTCs 3eHumom. 1110CcKoCTh, KOTOpast MPOXOAUT Yepe3 LIEHTP
cepbl NEPNEHAUKYJISIPHO OTBECHON JIMHUM, 00pa3yeT Ipu nepe-
ceueHUHU cO chepoil OKPYKHOCTh — UCIMUHHbBLIL NI Mamemada-



Puc. 1.3. CeBepHblit

Cucrema nosioc Mupa Z 3eHut
rOpU30OHTanbHbIX P

KoopauHaT 0

N S
Touka Touka
ceBepa ora

muueckuii 2opuzonm. Bwicoma cBeTuna OTCUMUTBHIBAETCS I10
OKPY>KHOCTHU, ITPOXOSIIEl Yepe3 36HUT U CBeTWJIO M, 11 BhIpaxKa-
€TCS MJIMHOM OYyIrU 3TOU OKPY>KHOCTH OT TOPMU30HTA OO CBETUJIA.
DTy Iyry 1 COOTBETCTBYIOLIMI €1 YIOJI HPUHSITO 0003HAYaTh OyK-
BOI1 4. BeIcoTa cBeTMia, KOTOpOe HaXOOUTCS B 3eHUTE, paBHa 90°,
Ha ropu3onTe — 0°. IlojloxkeHNe cBeTWIa OTHOCUTEIbHO CTOPOH
TOPU30HTA YKa3bIBaeT €r0 BTOpasl KoOpAuHaTa — a3umym, 000-
3HaYaeMBbIii OyKBOi1 A. A3UMYT OTCUMTHIBAETCSI OT TOUKM Iora B Ha-
MpaBJICHUM IBVDKCHMSI YaCOBOM CTPEJIKM, TaK YTO a3UMYT TOUKU
tora paBeH 0°, Touku 3anaga — 90° u 1. 1. O6paTuTe BHUMaHUE,
YTO OIpeAeeHue acTPOHOMMYECKOTO a3MMyTa OTIMYaeTcsl OT
reorpadm4eckoro a3yumyTa, KOTOPBI TPagUIIMOHHO OTCUMUTHIBA-
eTcsl OT TOUKM ceBepa.

T'opuzoHTaNbHBIE KOOPAWHATHI YKa3bIBAalOT MOJOXEHUE CBE-
TWJa Ha HeOe B JaHHBIA MOMEHT U BCJIEACTBUE BpallleHUs 3eMIU
HenpepblBHO MeHsoTcsl. Ha mpakTuke, Halpumep B reoie3uwu,
BBICOTY U a3UMYT U3MEPSIIOT CIIeLIMaIbHBIMU YTJIOMEPHBIMU OTITH -
YEeCKUMMU IIpUOOpaMU — meodoaumamu.

2. Teneckonbi

Ocnopupim npruOOPOM, KOTOPBIIA HCIIONIB3YyEeTCSI B aCTPOHOMUU
IIJTsT HaOIIoAeHUST HEOECHBIX TeJl, IpUEMa M aHaIM3a IIPUXOISIIIETO



OT HUX U3JIy4YeHMUs, sABJsieTcss meaeckon. CIOBO 3TO MPOUCXOAUT
OT JABYX I'PEUECKUX CJIOB: tele — maneko u skopéo — cMoTpio.

Teneckon NpUMEHSIIOT, BO-MIEPBBIX, IJISI TOrO, YTOOBI COOpaTh
KaK MOXHO OOJbIlle CBeTa, MAYIIEro OT MCCIEAYyeMOTro OObeKTa,
a BO-BTOPBIX, YTOOBI 00ECIIEUNTh BO3MOXHOCTD M3y4aTh €ro Me-
Kue JIeTalau, HeAOCTYIHble HEBOOpPYXEHHOMY Iiazy. Uem Oosee
cJiabble 00beKThI JAET BO3MOXHOCTb YBUIETh TEIECKOI, TEM 0O0JIb-
Il €T0 MPOHuUUArWAs cuia. Bo3MOXHOCTb pa3nndaTh MEIKHUE
IeTaIu XapaKTepU3yeT pa3peuarou,yro ChocoOHOCHb TeJIeCKOIIA.
O06e 3THM XapaKTepUCTUKM TeJeCKOoIla 3aBUCSAT OT JUaMeTpa ero
00BbEKTHUBA.

KonuyectBo cBeTta, cobupaemMoro oOBEKTUBOM, BO3pacTaeT
NPOMOPLUMOHANILHO €ro TIolaau (KBagpaty auamerpa) (puc. 1.4).
JunamMeTp 3pauka 4yeI0BeYeCcKOro Iy1a3a Jaxe B MOJHONM TEeMHOTE He
npesBbimaer 8 MM. OOBEKTUB TeleCKOIla MOXET IPEBBIIIATH 10
TUIOIIAAX 3pavyoK Iia3a B A€CSITKU U COTHU ThICcsY pa3. C ITOMOIIbIO
TEJIECKOMNOB 1 COBPEMEHHBIX MPUEMHUKOB M3JIyYeHUs] BO3MOXHO
OOHApPYKUTb 3BE3MbI U Jpyrue oobeKThl, KoTopbie B 100 MiH pa3
cliabee 0ObEKTOB, BUIMMbIX HEBOOPYKEHHbBIM IJ1a30M.

Yem MeHbIIIe pa3Mep M300pakeHUST CBETSIIIEICS TOYKHU (3BE3-
IIbI ), KOTOpOE JAET 0OBEKTUB TeJIECKOTIa, TEM JIYUIIIe eTO pa3pela-
owast cnocodbHocTb. Eciiu pacctossHUe MexXay M300pakeHUsIMU
IBYX 3BE3I MEHBIIIE pa3Mepa CaMOro M300paXkeHUsI, TO OHU CIIH-
BaloTCs B ogHO. BcenencTBue mudpakumyu M300pakeHne 3Be3Ibl
OyIeT HE TOUKOM, a IPKUM IISITHOM — IU(PPaKIIMOHHBIM THUCKOM,
YIJIOBOM JUAMETP KOTOPOTO paBeH
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Puc. 1.5. MeHu1cKoBbIN Puc. 1.6. NoctpoeHune
Teneckon n3obpaxxeHuns B Teneckone

I1e A — IJIMHA CBETOBOI BOJIHBI, a ) — nuaMeTp 0ObeKTUBA Telle-
ckora, 206 265 — 4KCIo CeKyH B paauaHe. Y TI00UTEeIbCKOTO Te-
JIecKomna, JruaMeTp O0ObEeKTUBAa KOTOPOro cocrasisgeT 60 MM, Teo-
peTuyecKasi pa3pellampliiasi ClIocOOHOCTh OyIeT paBHA IIPUMEPHO
2". HartoMHUM, 4TO 3TO TIPEBHIIIAET pa3pelIalolIyo CliIoCOOHOCTh
HEBOOPYXKEHHOTO M1a3a (B cpenHeM) B 60 pa3. PeanbHast paspelia-
I0111as1 CITIOCOOHOCTh TeJlecKora OyneT MeHbIlle, MOCKOJIbKY Ha Ka-
YeCTBO M300paXkeHMs CYILIECTBEHHO BIIMSIET COCTOSIHUE aTMocde-
pbl, IBMKEHUE BO3IyXa.

Ecnu B KauecTBe 00BbEKTHBA TeJleCKOMa UCIOIb3yeTcsl JTMH3a,
TO TaKOM1 TeJIECKOI Ha3bIBaeTcs peghpakmopom (Ot nart. refracto —
MpeIoMJISIIO), a €CJIM BOTHYTOE 3epKaJio, — To pegharexkmop (reflec-
to — oTpaxaro).

ITomMumo pedpakTopoB U pedJIeKTOPOB B HACTOSIIEE BpeMs
HCIIOJIB3YIOTCS Pa3jIMIHbIE TUIIBI 3ePKaIbHO-IMH30BBIX TEJIECKO-
OB, OIUH U3 KOTOPHIX — MEHUCKOBBI — IpencTaBieH Ha PUCYH-
ke 1.5.

VY HeOOoNbIINX TeNeCKOIOB 00bEKTUBOM, KaK MpPaBUIO, CIIy-
JKUT OBOSIKOBBINYKJIasI coOMparolas JnH3a. Kak n3BecTHO, eciu
MpeaMeT HaXOAUTCs Jalibllle TBOMHOro (POKYCHOTO PacCTOSIHUS,
OoHa Ja€T ero yMeHbIIIeHHOe, TepeBEPHYTOE U JCHCTBUTEIbHOE
n3obpaxeHne. DTo N300paxKeHNe pPacroaaracTcs MexKIy ToOYKaMu
dokyca u nBoitHoOro ¢okyca auH3bl. PaccrosiHus go JIyHbI, mia-
HET, a TeM OoJiee 3BE3 TaK BEIUKHU, UTO JY4YU, IPUXOMSIINE OT
HUX, MOXKHO CUUTaATh MapauieabHbIMU. ClienoBaTelbHO, U300pa-
XXeHne 00beKTa OyIeT pacrnonaaratbes B (DOKaIbHOM MIOCKOCTH.

ITocTtpoum mnzodpaxkeHnue JIyHbl, KoTopoe 1aéT 00bEeKTUB I C
dokycHbIM pacctossHueM F (puc. 1.6). O6beKTUB CTPOUT U300pa-
>KeHre o0beKTa, JUHEMHbIE pa3Mepbl KOTOPOTO OIPEACISIOTCS




(OKYCHBIM paccTosiHUEM F 1 yIJIOBBIMU pa3MepaMu o, 00bEKTa Ha
Hebe. Bocrnonb3yeMcst Tenepb ellé OAHOM JUH30U — OKYISIpOM 2,
IIOMECTUB €€ OT u3obpaxeHusd JIyHbl (Touka F|) Ha pacCTOSIHUM,
paBHOM (DOKYCHOMY PACCTOSHUIO 3TOM JUH3bI — f. DOKyCcHOE
paccTosTHUE OKYJIsIpa JOKHO OBITh MEHbIIIE, YeM (DOKYCHOE pac-
crostHre oobekTuBa. [locTpouB M306pakeHNe, KOTOPOE TaET OKY-
JISIp, MBI YOEIMMCSI, UYTO OH YBEIUYMBAET YIJIOBbIE pa3Mephl JIyHbI:
yToJ B 3aMETHO OOJIbIIIE YITIa Q.

Ecain wusobpaxkeHue, naBaeMoe OOBEKTUBOM, HAXOIUTCS
BOMM3U (pOKaAJbHOM TIOCKOCTU OKYJspa, yBeIUUYeHUE, KOTOpOe
o0ecrieyrBaeT TeJIEeCKOIl, paBHO OTHOIIEHUIO (DOKYCHOTO paccTo-
SIHUSI 0OBbEKTHUBA K (POKYCHOMY PACCTOSTHUIO OKYJIsIpa;
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Teneckon yBeIMYMBaET BUANMbIE YIJIOBbIe pa3Mepbl CorHIIa,
JIyHBI, TUTAHET U JeTajieid Ha HUX, HO 3BE3MbI M3-3a X KOJIOCCalb-
HOM yIAJIEHHOCTU BCE paBHO BUIHBI B TEICCKOI KaK CBETSIIIECS
TOYKH.

HWmest cMeHHBIE OKYISIPBI, MOXKHO C OMHUM UM TeM K€ 00beK-
THBOM IIOJIy4aTh pa3IMuHoe yBeandeHue. I103ToMy BO3MOXHOCTH
TEJIECKOIIa B aCTPOHOMMUM IIPUHSITO XapaKTepU30BaTh He YBEIUIEC-
HUEM, a IMaMeTpoM ero o0bekTuBa. [lpy Bu3yaJbHBIX aCTPOHO-
MUYECKMX HAOJIONEHUSIX OOBIYHO HCITOJB3YIOT YBEIMYEHUS HE
6omee 100 pas. [IpuMeHATH OONIBIINE YBETUIEHUST MEIIAeT aTMO-
chepa 3emnn. ABrkeHne BO3ayxa, He3aMEeTHOE HEBOOPYKEHHBIM
r1a3oM (WIM MPU MajbIX YBEIUYEHUSX), IMIPUBOAUT K TOMY, UTO
MeJIKHE IeTaad U300paXkeHUsI CTAHOBSITCS HEPE3KUMU, Pa3MbIThI-
MH. DTO MellaeT U COBPEMEHHBIM HaOJIOAeHUSIM ¢ (HOTOBJIEK-
TPOHHBIMUA TIpUEMHUKAMM cBeTa. [loaToMy acTpoHOMUYECKUeE
o0OcepBaTOpUM, Ha KOTOPBIX UCITOJIb3YIOTCSI KPYITHBIE TEJIECKOIIbI,
pa3MeNalTcsl B paliloHax ¢ XOPOIIMM acTPOKJIMMATOM: OOJIbIIUM
KOJIMYECTBOM SICHBIX JTHEHM M HOUEl, C BBICOKOI IIPO3PaYHOCThIO U
CTaOMJIBHOCTBIO aTMOCGEephl, Ha BBICOTE HECKOIBLKNX KIJIOMETPOB
HaJ YpOBHEM MOpSI.

CoBpeMeHHBIN TeJIECKOIT MPeACTaBIIsIeT COO0I CIIOXKHOE YCT-
pOMCTBO, KOTOPOE MMEET MpPEeACIbHO TOYHYIO ONTUKY MAJIbIX U
OOJIBIIMX pa3MepOB, HAMIYYIINE M3 CYIMICCTBYIOIINX IMTPUEMHUKI
W3JIYyYeHUST U OOIIMPHBINA KOMIUIEKC HAyIHOM M OOCIIyKIBaIOIICH
anmnapatypbl. Bce Haubonee KpyHnHbIE COBpPEMEHHBIE TeJIECKO-
ITbl — 3TO TEJIECKOITBI-Pe(hICKTOPHI.



Kpynneituii B Poccuu te-
Jneckorn-pedexkrop (puc. 1.7)
UMEET 3epKajio JTUaMETPOM 6 M,
OoTHITM(OBAHHOE ¢ TOYHOCTHIO
1o nojeil MukpomeTpa. Pokyc-
HOE€ paccTosiHue 3epKayia 24 M.
Ero macca oxosno 40 1. Macca
BCEl YCTAHOBKM TeJiecKora 60-
nee 850 T, a BeIcoTa 42 M. YII-
paBJcHUE TEICCKOIIOM OCYIe-
CTBJISIETCS C TOMOILBIO KOM-
NbIOTEPA, KOTOPBIN MO3BOJISIET
TOYHO HABECTU TEJIECKOIl Ha
M3y9aeMblii OOBEKT U IJIUTEIb-
HOE BpeMs yIepXUBaThb €ro B
IoJie 3peHUsI, TJIaBHO TI0BOpa-
yuBas TeJeCKOI BcJel 3a Bpa-
menneM 3emin. Teaeckor Bxo-  Puc. 1.7. llectumeTpoBbii
miT B cocta CrenuanpHoi —TeNeckon-pednekTop
ACTPOHAIIECKOi 0bceppaTo-
puu Poccuiickoii akageMun HaykK U ycraHoBJieH Ha CeBepHOM
KaBkase (01u3 ctanuibl 3eneHuykckast B KabapauHo-bankapun)
Ha BeicoTe 2100 M HaI ypOBHEM MODSI.

KpynHeimit B MyUpe TeaecKoIl yCTaHOBJIEH Ha ocTpose Jla
IMTanema (Kanapckue octpoBa) y mooepexbss Appuku. «Imas» ato-
ro teneckora — 3epkaio auamerpom 10,4 m. Ilmomans ero mo-
BEPXHOCTHU COCTaBJISIET 76 M2, a COCTOUT OHO U3 36 LIECTUYIO/b-
HbIX pparmMeHTOB. OKa3anoch, YTO TaKWE OTPOMHBIE 3epKajia Jyd-
e codbuparh M3 OTACIbHBIX TOHKMX 4YacTeil. M3roraBinuBaiorcs
OHU HE U3 CTeKJIa, a U3 00Jiee JIETKUX CUHTETUYECKUX MaTepUajIoB.
LlenpHOE 3epKayio OyaeT aeopMupoBaThCs MO COOCTBEHHOM TSI-
XecTblo. UTOOBI COCTaBHOE 3epKaJio COXPaHSJIO HEOOXOIMMYIO
dopMy, MoJIOKECHUE OTAEIbHBIX YacTeil KOPPEKTUPYETCS CITCIIM-
aJIbHBIMM TIPUCIIOCOONICHUAMHU (aKToaTOpaMu), KOTOPHIMU YII-
paBisieT KoMmbloTep. Teleckorl, Ioe TakKas KOPPEKTHUPOBKA
BBIIIOJIHSETCS 2 pa3a B CEKYHIY, MOXET O00ECIIeUUTh pa3pellalo-
IIyTI0 crtocoOHOCTh 0KoJio 0,4”. B HacTodIee BpeMsT M3roTaBInBa-
eTCsI TMTAHTCKMI TeJIeCKOII ¢ 3epKajaoM auamerpoM 39,3 M mirst EB-
porneiickoit FOxHoii o6cepBaTtopuu B Huiu. O0beKTUB OyaeT Co-
CTOATh U3 798 cerMeHTOB auaMeTpoM 1,4 M Kaxnbiii. OTKpbITHE
TeJiecKoIla 3allaHUpoBaHO Ha KoHell 2024 .




ACTpOHOMBI YK€ JaBHO He BENYT BU3YaJIbHBIX HAOIIOICHUIA.
Ha cmeny um B XIX B. mpuiina ¢otorpadusi, a B HacTosllee
BpeMs €€ BO MHOTHUX CJIyJasiXx 3aMEHSIIOT 3JeKTPOHHBIC ITPUEM-
HUKM cBeTa. Hambolblllee pacrpocTpaHeHWE TOJYIWIM TTOJTY-
MPOBOAHUKOBBIE MPUOOPHI C 3apsIIOBOM CBSA3BIO (COKpAIIEHHO
I13C). Marpuusr [13C, KkoTopble MPUMEHSIIOTCS B COBPEMEHHBIX
(P POBLIX oToalIapaTax, o CBOeMy YCTPOMCTBY aHAJIOTMUHBI
TeM, KOTOpbI€ MCIIOJIb3YIOTCS B aCTpOHOMUM. BakHeiium Ka-
yectBoM [I3C, B KOTOPBIX MCHOJB3YETCSI BHYTPEHHUI (HOTO-
3 deKT, IBIIeTCS UX BBICOKAsST YYBCTBUTEIbHOCTh. OHU peru-
CTPUPYIOT MPaKTUUYECKM Ka Kbl IMoIaBIInii Ha HUX ¢oToH. He
MeHee BaXXHO M TO, YTO 3aIlMCh ITOJIyYSHHBIX IIPH 3TOM MU300pa-
>KEHUI BeAETCs ¢ MOMOIIbIO KoMMbloTepa. Takast 3anuch ygooHa
IJISI TIPOBENEHUST Pa3IMUHBIX MCCIIENOBAHUM 1 TIepeaadyu Ipyrum
yu€HBIM. HeKoTOpbIe TeIeCKOIIbI MCIIOIb3YIOTCS IJISI TOTO, YTOOBI
MoJIydeHHOE M300paxeHre yepe3 KOMITbIoTep IepeaaBaTh HEeIlo-
CPEICTBEHHO Mmojb3oBaTelsiM MHTepHeTa. DTO MO3BOJISIET yda-
CTBOBATh B HAOMIOACHHUSIX 328 KOCMUYECKUMH 00BbeKTaMU MHOTUM
JIIOASIM, KOTOpbIE MHTEPECYIOTCS aCTPOHOMUEN, B TOM YUCIE
IIKOJIbHUKAM.

I13C He3aMeHUMBI IJIsT TEJIECKOIIOB, KOTOPhIE pabOTAIOT B aB-
TOMaTUYECKOM pexknMe, 0e3 yuyacTus yejaoBeka. B yactHocTH, 310
KacaeTcsl KOCMMYECKOTO TeJiecKora «Xa00J1», KOTOpbliA obOpailia-
eTcsl BOKpYT 3eMJii Ha BbhicoTe okoyio 600 kM. Haxonsich 3a mpene-
JJaMM OCHOBHOM Macchl aTMOC(depbl, 3TOT TEJIECKOII C 3e€pKaJloM
OIMaMETpoM 2,4 M MO3BOJISIET U3ydaTb OOBEKTHI, KOTOpEIe B 10—
15 pa3 ciabee 0OBbEKTOB, JOCTYITHBIX TAKOMY K€ Ha3eMHOMY TeJle-
ckory. Teneckon «Xab0y» obecrieynBaeT pa3pelialolnyo Clocoo-
HOCTh 0,1”, 9TO HEOOCTMKMMO Haxe IJIsi 0ojiee KPYITHBIX Ha3eM-
HBIX TejleckoroB. [log TakuM yrioM ¢GyTOONBHBINM MSY BHUIEH C
paccrosHus 450 kM. Beibop 00beKTOB HaOMIONEeHNST 1 00padboTKa
MOJIYYEHHBIX G1arogapst TeaecKony «Xab0J» pe3ysbraToB MPOBO-
IUTCS CITelMaJINCTaMA MHOTHUX CTpaH. 3a BpeMs ero paboThl Ha
3emJ110 ObLUIO MEPEIaHO CBBIIIE MUIJIMOHA BHICOKOKAYECTBEHHBIX
doTorpacduii pa3sIMUYHBIX KOCMMYECKUX O00BEeKTOB. B ux uucie
U300pakeHUsI caMbIX JANE€KMX TaJaKTUK, KOTOpble 00pa30oBalnCh
6omee 13 mupn et Hazan. Ha nuBetHoit Bkieiike XV (puc. 3) moka-
3aHO, KaK BBHIIISIAUT 00JIACTh 3BE3M000pa30BaHMsI, HAXOMSIIIASICS
B 3BE3IHOM CKOIUICHMM M 16 Ha pacCTOSIHUM OKOJIO 7 ThIC. CBETO-
BBIX JIET OT 3eMJIN.



