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aCTpoHOMMYeCKad OJIMMIINada 16
TeOpEeTU4IEeCKUil Typ, pellleHnsd despanga
10 xaacc

Ha nosepxnoctu Jlyuer B menTpe Bugumoro ¢ 3emjin Jiucka JIyHbI HAXouTCd HepeIalonias
aHTeHHa JIYHHOW cTaHIuu, paboratomas Ha dactore 200 MI'm. Onenure MakcnMaabHO BO3-
MOKHBII CJBUAT 9aCTOTHI CHUTHAJIA, TPUHIMAEMOTO Ha 3emJie. JKCIeHTpucuTer opouTs! JIyHbBI
cocrasiisger 0.05.

Peuienne:

C/BUr 9aCTOTHI CUTHAJIA sIBJIETCs cteficTBreM dhderta Jlomnmmepa, mpudaeM ist OTIEHKN MaK-
CUMAJILHO BO3MOXKHOI'O CMeIleHusl TpedyeTcss HATH MaKCUMAaJIbHO BO3MOYXKHYIO JIYUEBYIO CKO-
POCTb IPUEMHUKA OTHOCUTEJIBHO IlepeJlalonieii aHTeHHBI.

[Ipuuun jyis nosgBIeHUs 3TOI cKOopocTH JiBe. Bo-niepBobix, opouTa JIyHb! He ABjIsSeTCsH KPYTroBOi,
nosromy Jlyna nepuojiniecku npub/mKaeTcsa K 3emiie u yjassercd oT nee. Bo-Bropoix, 3emirs
BpaIaeTcss BOKPYT CBOEH OCH. 3aMeTHM, UTO BpareHue JIyHbI BOKPYT CBOEH OCH, XOTs U Cy-
IIIECTBYET, YIUTHIBATH HE HAJ0, TIOCKOJIbKY CTaHIus Ha JIyHe m3-3a CHHXPOHU3AINN BpPAIeHU
JIyHbr Oysier pacmoJiaraTbCs M0 OTHOIIEHWIO B 3eMJIe B OJTHOM W TOM Ke TosiozkeHnu. OreHnm
XapaKTepPHbIE CKOPOCTH, CBA3AHHBIE € KAXK/IbIM U3 ITHX JIBYX (DAKTOPOB.

Paccrosinug or 3emuu J10 JIyHbl B iepuree u amoree MOryT ObITh BbYucjeHbl Kak a (1 — e) u
a (1 4+ e) cooTBeTCTBEHHO, TJIe @ — OOJIbIIAsE TTOJIyOCh OpOUTHI JIyHBI, a ¢ — ee IKCIEHTPUCUTET.
Orciojia BBIYUC/IAEM Pa3HOCTh PaccTosHMil, oHa coctapiser 2ae ~ 4 - 10! km. Tax Kak 1epuos
obpartenus JIyHbI BOKpYT 3eMJIH U IEPHOJT MEXK/Ty JBYMS HOCIEIOBATEIHLHBIMU IIPOXOXK ICHUSI-
Mmu JIyHOII Iepurest ee OpONTHI IPUMEDPHO PABHBI OJTHOMY MECHILY, TO CPETHSS CKOPOCTh, C KOTO-
poit JIyna npubimskaercss WM yiajigeTcs oT 3eMiIH, cocTapiager npumepno 4 - 101 kv /15 aneit,
T.e. 0K0J10 0.03 ®KM/c. OueBHIHO, UTO 3aBUCUMOCTH JIy9€BON CKOPOCTH OT BPEMEHU MMEET BH/L
CHUHYCOHU/JIbI, TaK YTO CpeJiHee 3HaUYeHUEe CKOPOCTU M MaKCHUMaJlbHOE 3HaueHUs OTJIMYAlOTCA He
CJIMIITKOM CUJIBHO, He DoJiee 4eM B JiBa pa3a (9Ty OIEHKY MOXKHO BBIIOJHHUTH W TOYHO, OTHO-
[IeHne OKayKeTcsi paBHBIM 7/2 & 1.6, mO3TOMY B KadyecTBe OIEHKH MaKCHMAJBHO JIy9eBoil
CKOPOCTH, CBSI3aHHOW € SJUIHIITUIHOCTBIO opouTh! JIyHbI, MOkHO B3sTH 0.06 KM/C.

N3-3a Bparmenuns 3eMyin TPUEMHUK MOXKET VIAISITHCS OT MEPEIAONIel CTAHIMN U [TPUOJIH-
2KaThCd K Hell ¢ MaKCUMaJIbHOI CKOPOCTBIO, PaBHOU JIMHEHHOIT CKOPOCTH JABUXKEHUSA TOUYEK Ha
srBaTope 3emn. [locse HI00 JIerko oneHnTh, ona coctasiger npumepro 0.5 km/c. OueBuHo,
9T0 TOT 3PPEKT Ha MOPSIOK OOJIbINE TPEJAbLIYIIEro, CIeJ0BaTe/IbHO, MMEHHO OH U SIBJISIETCS
ONPEIEIAIONIUM.
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e v — 4YacToTa MCTOYHUKA, U — OTHOCUTEJbHAadA JiydeBasd CKOPOCTb, ¢ — CKOPOCTbH CBETA.
[ToncTaBiisgs YUCIOBLIC JaHHbIe, HOIydaeM OTBeT — oKojo 3 - 102 I'm.

B mapoBoM 3Be3/1HOM CKOIIJIEHUN TPAKTUYECKH OTCYTCTBYIOT 3B€3/IbI 00JIee PAHHUX CIIEKTPAJIb-
HBIX KJaccoB, yeM G2, npuyem OOJILIMMHCTBO 3Be37 Kjacca G2 nMeeT BUIUMYIO 3BE3/IHYIO Be-
aumaunay +20™. Orennre BO3paCT CKOILUIEHUS U PACCTOSHUE JI0 HErO.



Penienne:

Bee 3B€31bl CKOIIJICHUA O6pa30BaJII/ICb IIPUMEPHO B OJHO U TO 2K€ BPEM:I. Tak Kaxk MacCUBHBIE
3B€3/1bl 9BOJIIONUMOHUPYIOT 6bICTp€e, OHHU paHblII€ IIOKNJIal0T I'NIaBHYIO IIOCJIEI0BATCJIbHOCTD (FH)
Ha AuarpaMMe FepumnpyHra—Pacceﬂa 1 CTaHOBATCA KPaCHbIMU I'MI'aHTaMH. HOQTOMy 3BE€3/1bl
HanboJIee PaHHEro CIIEKTPaJIbHOT'O KJlaCCa Cpeldur BCeX 3BE€3J] CKOIJICHUA — 39TO 3BE3/bL TON
MacCChbl, BpeMA HaXOXKJICHNA KOTOPbIX Ha IJIAaBHOM IIocjae10BaTe/JIbHOCTU IIPUMEPHO COBIIaJacT C
BO3PaCTOM CKOIIJICHUA (TaK Kak Bce 6oJiee MacCUBHBIC 3BE€3/1bl I'TI yxKe HOKI/IHyJII/I).

NzBectHO, uTO K criekTpaiabHoMy Kiaccy G2 orHocuTes, B yactHocTH, Cosaiie. Ero Bpemst xus3-
HU Ha TVIABHOI MOC/IEI0BATEILHOCTH COCTaB/IAeT 0KOI0 10 MU/LIMap/IoB JieT, U, CJIeJIOBATEIHLHO,
9TO U €CTh BO3PACT CKOILJICHUSI.

Kpowme storo, uzsecrno, uro abcosornas 3se3/1as Besuanna Cosnna M ~ +5™. [lockobKy
BUJIUMAasl 3Be3/Has BEJUYUHA 1M TAKUX »Ke 3Be3]] B CKOIIJICHUM HaM H3BECTHA, PACCTOSHUE JI0
CKOTIJIEHNS OTNpEeIe/IeTCs U3 BhIpayKeH! s

M =m—>5lgr+5,

e 7 BbhIpazkeHo B napcekax. [lojcraBiss uucia, moaydaeM lgr = 4, T.e. pacCcTOAHUE COCTAB-
JigeT okoJio 10 KiK.

B nenrpasibioit yactu mapoobpa3Hoil SJTUITHYCCKON raJJaKTUKNA BOKPYT ee IeHTpa obparlia-
f0TCst JiBe 3Be3/bl. OpOouThl 00enx 3Be3/] KPYTOBbIE, JIEYKAT B OHON ILJIOCKOCTHU, HAIIPABJICHUS
BpaIlleHus COBIAJIAIOT, Pauyc opouThl 1epBoil 38e3/1bl cocraigeT 100 nk, a Bropoit — 50 1kK.
Haiisure cunoumaeckuii mepuost 9TUX JIBYyX 3Be3J1 (T.e. Mepuoj MexK/Iy MOBTOPEHUEM OJIMHAKO-
BOI'O B3aMMHOI'O DACIIOJIOKEHHUsI JIBYX 3BE3J U MEHTPA TaJIAKTUKN), €CIM U3BECTHO, UTO B IEH-
TpPaJbHON YaCTU TaJJaKTUKN BCE 3BE3JIbl PACIOJIOXKEHBI MMPUMEPHO OIHOPOIHO, KOHIIEHTPAIIAd
3Be3]| cocTapyger okoyo 10* M /mk3.

Peuienne:

laakTuka sBjsieTcs chepuIeCKU-CUMMETPUYIHOMN, MOITOMY JIjId KaKJIOH M3 3Be3J]] BHEITHUE
I Hee JaCTU TaJIaKTUKU HE BIUAIOT Ha €€ NBUXKEHNE, a BHYTPECHHUE MOXKHO 3aMEHUTH MaTe-
pUaJIbHOIT TOYKOI COOTBETCTBYIONIEH MaCChl, HAXOJAIIENCHd B IIEHTPe raJIaKTUKH.

[IycTs opbuta 3Be3/b1 UMeeT pajuyc r. Toraa Maccy rajJakTUKKA, HAXOJAAIIYIOCHd BHYTPUA 9TOTO

paJjimyca, MOXKHO BBIYUCIUTH Kak M, = %7?7“3,0, rje p — IJIOTHOCTDb BellecTBa BHYTPHU Pajuyca
r. CKOpOCTH JIBUYKEHUs 110 KPYTIOBOil OpOUTE BOKPYT' TOUKU TAKOW MaCChl COCTABJISIET
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T.e. OHA TPOIOPIMOHAJBHA PAIUYCy OPOUTHI. ITO O3HATAET, UTO YIJIOBasT CKOPOCTH JIBUZKE-
HUsI 3Be3Jibl W = v/r oT pajmyca opbutsl He 3aBucut. CreqoBaTesbHO, 06€ pacCMaTPUBAEMbIX
3BE3/Ibl BPAIAIOTCA C OAUHAKOBOI YIVIOBOI CKOPOCTHIO, MX B3AMMHOE IIOJIOXKEHIE OTHOCUTEIHHO
[IEHTPa TaJIAKTUKKA HEe MEHSIETCS CO BPEMEHEM, IO9TOMY UX CHHOIMIECKHIl IEPHOJ CTPEMUTCI K
OECKOHEYHOCTH.

Onennre Temueparypy mnosepxuoctu CelHbI BO BpeMsl IIPOXOXKICHUS €10 adesnst OPOUTHI, eCIn
HU3BECTHO, 9TO O0JIbINas o/1yoch opouTbl CetHbl cocTapisgeT 540 a.e., a SKCIEeHTPUCUTET OPOUTHI
paBen 0.86.

Penienne:

Adenuiinoe paccrosnue Cejnbl cocrapisger 7, = a (1 + e) = 10® a.e. Ocpemennocts, cozaba-
emast COJIHIIEM Ha TAKOM PACCTOSIHUM, paBHA
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rae Lo — cserumocts Cosmna. Ecim npemonoxuts, aro CelHa HOMVIONAET Bee Halafomee Ha,
Hee u3JIydenue (3To JOCTATOYHO XOpoIlee MPe/IIoozKeHne, aaboe0 TPAHCHEITYHOBBIX 00beK-
TOB CyH_LeCTBeHHO OTJINHaEeTCA OT e;LI/IHI/ILLbI), TO 3a e;LI/IHI/IL[y BpeMeHnun CeﬂHa HOJIyLIaeT QHEPIUIo,
pasnyio E - mR?, tne R — pagmyc Cemnbr.

[ToCKOIBKY yCI0BHSI OCBEMICHUST MEHSIIOTCS KpaiiHe MeIJICHHO, MOXKHO CUUTATh, YTO TAKYIO JKe
suepruio Ce/iHa 3a €JMHUILY BPEMEHI U OTJAET, CIeJI0BATEILHO, BEPHO PABCHCTBO
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rje 0 — nocrosunas Credana-Bosbivana, T — remneparypa Cenabl (6osiee PaBUIBHO OBLIO
Obl HAIMCATDH, UTO 3T0 3hdexkruBHas Temieparypa CelHbl, HO, MOCKOJbKY Mbl YK€ IIPEJIIO-
soxkusu, aro Cesa MOIVIONMIAET BCe MaJaloliee Ha Hee M3JydeHue, T.e. ABJgeTcs abCo0THO
YEepPHBIM TEJIOM, U UMEEeTCd TepMOIMHAMUYIeCKoe paBHOBecne, TO (hdeKTuBHas TeMiepaTypa
JIOJIZKHA COBMAJIATE € TEeMIIEPATYPOIl TOBEPXHOCTH ).

Jlnst yrporennst BeIIUC/IeHn BhIpa3uM cBeruMmocTh CostHita 1depes ero pajnyc Ro un addek-
TUBHYIO Temueparypy 1, Torja mnocjiejHee BbipaKenue IIpUMeT BU/L

4t R% 0T
dilioldulol TR? = 4n R?0T*.
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BocnosbzoBasmiucs teM, uto Re & 1/200 a.e., a apderrubnas remneparypa Cosnna Tr, =
6 - 10® K, BeramcasieM oTrser: okoso 10 K.

Kak uzBecrno, 21 mexkabps 2012 rojia Mbl MEPEKUIN OUEPETHON «KOHEI| CBeTa», W Opa Ha-
YUHATH TOTOBUTBHCA K cJiejiylomemMy. V3BecTHO, 9TO T.H. <«JJIMHHBIA IUKJI» KajeHjaaps Maiis
cocrapyisier 1872000 cyrok. Haiiure marty cieayromnero «koHIa cBeTa» (B IPEIOIOKEHNUH,
YTO UCHOJIb3YEMbIil HAME Ceffuac KaJeHaph 3a 9TO BPeMsi He M3MEHUTCS ).

Peuienne:

Nnesa perenud 3aj1a4uu 0ojiee-MeHee OYE€BU/IHA — HaJ0 BLISICHUTH, CKOJIBKO 3a 1872000 cyTok
IIPOIJIET JIET, MeCSIEeB U JIHElH, OJIHAKO ee MPAaKTUYecKas peau3aliisd IPU OTCYTCTBUM BbIYUC-
JINTEJILHOW TEeXHUKU IIPEJICTABJISET HEKOTOPYIO CJI0KHOCTE. CyIIecTBYIOT 10 KpaiiHeit Mmepe j1Ba
criocoba peasin3alui PereHus.

Mo2KHO BCHOMHUTBH YCTPOWCTBO I'PUTOPUAHCKOIO KaJIEH/IaPAd W BBIYUC/IUTH KOJTUYECTBO CYTOK
B Hanbosee ero npogosknTeabiom 400-meraem mukite (146097), a 3aTeM pasIe/uTh ¢ OCTAT-
KoM Ha 310 gucjo 1872000, mosyduB KOJUIeCTBO NUKJIOB. Jlasee OBTOPUTD MPOIELypY I
MeHbIMMX, 100-/1eTHUX MUKI0B, TOTOM 4-JIETHUX U T.]I.

C apyroii CTOPOHBI, MOKHO BCIIOMHUTH WMJIM BBIYUCIUTH CPEIHIO ITPOIO/IKATEIHHOCT TO/Ia
B I'PUT'OPUAHCKOM KaJleHjiape, KoTopas cocTaBigeT 365.2425 cyToK, Mocje 4ero pas/enuThb Ha
s10 uncyio 1872000 B cTOOUK ¢ TOIHOCTHIO J10 1ebix. [losyanTea 5125 jeT u ocTaToK OKOJIO
132.2 cyrok. 2012 roj 6611 BUCOKOCHBIM, CJIEJIOBATE/ILHO, UYepe3 H125 jeT Oyjer 1nepBblii HEBU-
COKOCHBIIT T0J| 4-steTHero 1uk/a (ocrarok or jesnenns 5125 wa 4 pasen 1). Orciona crefyer,
9TO B UCKOMOM rojy He Oyjaer 29 despass, u aro ot 21 nexabpsa 2012 + 5125 = 7137 roja
HaJl0 orcanTaTh 133 jus, a #He 132 (HEBUCOKOCHBIE T0j[a KOPOU€E CPEHErO0, U 3a 2 HEBHCOKOCHBIX
roJla HAKAILIMBAETCS TPUMEPHO 1/2 CyTOK OTKJIOHEHWsI OT CpeJiHero 3uadenws). [LockobKy
KOJIMYECTBO JIHEHl B MecsdllaX M3BECTHO, oTcueT 133 CyTOK CTAaHOBUTCH CPABHUTEIBLHO JIET'KOM
POLELyPOIL.

B urore oba BapmanTa Jai0T, €CTECTBEHHO, OJIUH U TOT YKe OTBeT: 3 Mad 7138 roja.
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