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Poccnmnckasa onmMnmaga

[10 aCTPOHOMUN N (PU3BKIKE KOCMOCd

3aKI0YNTETbHBIV 3Tal O4EPELHON ONTUMITUALAbI LUKOJTbHU =
KOB 10 aCTpOHOMUU U U3NKe Kocmoca rpoLuesn ¢ 8 o 13
anpesns 2001 roga B nogMockoBHoM ropoge TpoviLike Ha 6a3e
DoHpaa «baritvik» v L{eHTpa HOBbIX 1€4Arorn4eckux TEXHO/I0-
ru. Mo Tpagnynu, HayyHoe v ¥geiHoe PyKOBOACTBO OJTUM~
nManovi ocyLectTsIIsIo ACTpoHoMMYeckoe obLLecTso.

B onmmrninane npuHsiv y4acraoBanu 145 wkosnprHukos ns 31
pervioHa Poccun mn benopyccun.

Kak u B npolusnble rogel, y4acTHUKU ONIUMIINAALI OblIv
pasnesneHbl Ha TP BO3pacTHble rpyrnbl: 8 — 9, 10 u 11 knaccbi
(1o Tpaanunn, 3a8aHNA 415 yHaLUnxXcs 8 n 9 KJ1accoB HEMHOIo
pasnnyannce). Kaxabii pervioH Mor HarpasuTb Ha O/TUMITNG -
AY YeTblpex yHacTHUKOB 110 8 — 9 Kr1accaMm, ABYX AeCATUKIIAcC
HUKOB 1 4BYX OANHHAALATUKIIACCHUKOB, a TaKKe (JOrMosIHN-
TesIbHO) nobeauresnei Poccuvickovi u MexxayHapoaHov omim-
nmag 2000 roga v Onumnnagsl HHL 2001 roga.

Teoperuqeckni v TBOPHECKO-IPAKTUYECKUY TYPbI OSTUMITN -
aabl BK/oYanm B cebsi, cOOTBETCTBEHHO, 6 u 2 3aAa4u.
bonbLunHCTBO 334a4 6bUIM JOCTATOYHO TPAAULNOHHBIMU.
Jlnpepamu xxe 1o YNy «OPUrMHAaIIbHbIX» PeLLUeHU] CTana
3apaya 5 415 8 knacca. 3Haere Jiv Bbl, HANPUMEp, 4TO CMEHA
BpemeH rofa bbIBaeT MoToMy, 4To «ocb 3eM/in — Kpusas»!?
UIHTEepecHO TaKoKe, YTO «ripu rMonaaarHum B T€/1I€CKOI 3Be34a
YBEJIMYNBAETCSA B Pa3MepPax», a «oKyJisap AaeT B 17143 aCTPOHO-
my 6osbLue cBeTa.

Ha 3aKpbitun onumnuagel ee rpusepam 6biin BpyYeHs!
ANI/IOMbI Y LU€HHbIE ITOAAaPKU, B TOM YUC/IE — 4Ba TE/IECKOIA.
[Tobenuresnu oy npUriaLLeHms BOVTH B COCTaB KOMaHLg
Poccnm 1 MlockoBckovi 0671acTu, KOTopbIe OTrpaBAaTcs B Kpbim
Ha VI MexxayHaponHyro acTpoHOMUYECKYIO OSTUMITUALY.

[To Tpaauunu, MPocrM Bce BOrpochl, 3aMeYaHus 1 peaIo-
JKeHNs1 (1o KOMIMIEKTY 3aA[a4 MPOLUEALLIEN ONIMMITNAALI U
APYrviM BOIpOocaMm, a TakK)Ke MHTEPECHbIE 3a4a4H1, KOTOPbIE Bbl
Xxortes 6b1 BUAETH B 6YAYLLMX ONIUMITUAAAX) COOBLUNTL ABTOPY
10 3/1EKTPOHHOU r1oyTe: gavrilov@issp.ac.ru v ro rno4ToBoMy
aapecy: 142432 YepHoronoska MockoBckou 0611., MHCTUTYTC-
Kkui npocriekT, 15, UDTT PAH.

Hwmxe npusoasaTcs ycioBus 3a4a4 TeOPETUHECKOro Typa
OJ/INMITNEAbI U CITUCOK €€ IPU3EPOB.

3a,EI,aL4[/I TeopeTn4eckKoro Typa
8 knacc

1. B mnpouutom roxy IOmmrep spue Bcero Oblnm BHU/EH B
cepennHe Hog6Ops. Korga on Oyzer HamGosiee ApOK B TeUEHHE
Tekylero roga? OObscHUTE, II0YEMY.

2. Ha xakoii reorpadndeckoii mupoTe B J€Hb JIETHETO COJIH-
necrostiust Boicota COJIHIIA HAJl TOPU3OHTOM HauOOJIbIas ?

3. C Kaxkofl TOYHOCTBHIO JIOJKEH W/TH YacOBOW MeXaHU3M
tesieckona (T.e. HA CKOJDBKO CEKYHJ[ B CYTKH JIONYCTHMO €O
OTCTaBaHUe WM OlepexKeHne), 4ToObl M300pPasKEHNe 3BE3/b,
pasHoe 3", 3a YACOBYIO SKCIIO3HIIMIO HE Pa3Masajoch GOJbIIE
ueM Ha TPEThb CBOero pasmepa (T.e. OCTABAJIOCH TOYTH KPYT-
JIbIM) ?

4. XyJI0:KHUK HapUCOBAJ KApTHHY «BbIca/Ka KOCMOHABTOB Ha
cinytauk CarypHay, n3o6pas3uB Ha (OHE 3BE3HOrO Heba JIMCK
Connna u nianery CarypH NPUMEPHO OJHOTO pa3Mepa. Kakoit
n3 crytHUKOB CaTypHa UMeJ B BU/LY XYIOKHUK?

5. TTouemy GbiBaioT 3uMa 1 JieTo? VIHBIMU CJIOBAMH, IO KAKUM
ACTPOHOMHMYECKHUM TIPUYMHAM IPOMCXOJUT CMEHA BPEMEH rojia?
OtBer HEOOXOMMO JIaTh Pa3BepHyThiil (T.e. MomyaapHO 06bsC-
HUTDH 9TO, CKa)KeM, TATUKJIACCHUKAM, YTOOBI OHU MOHSJIN).

6. Bor Heckoubko onucanuit Mueunoro Ilytu mmcaressmu
Pa3HBIX CTpaH:

«A Houb ObLta uynecHas! Ha gchHoMm, Ge3 equnHoro o6Jayuka,
riry6oKOM HeGe, ¢ POCCHIIBIO 3B€3/] M TYMAaHHOH 1oJiocoii Muey-
noro Ilytn, cusana nosnasa Jlyna.

Houb Gbuta BesukoJenHas — Teriasg u schas; Jlyna (6buio
MOJTHOJIYHEE) APKO CUsLIA CPE/IU MEPIAIONINX 3Be3/1, U MleuHbIi
IIytp nepesuBascs cepeGpoM.

XJionelr ¢ TPYZIOM PAaCKPbLT OTSKEJIEBIINE BEKH, HO YBHJIEJ
TosbKO cepbrii Yymarknit [nax [Muaeunstit [Tyts], nepecekato-
it He6o, 1 Ha HeM Mecsll, 6JIeCTeBIINII UCTEPTOI TTOAKOBOM.

Hacrynwia vous [B Mnanu]. Hazx rosioBoii oBucaa cepe6psi-
HOIT J1o/10uKoil neskavas Jlyna. Mueunsriii 1lyTs nmojusics moc-
TOM 4Yepe3 Becb HEGOCBOJ| OT TOPU30HTa 10 ropusonTa. llo
CPaBHEHMIO C UCKPSIIIUMCST 3BE3/[HBIM HEGOM TIPUTUXIIAS 3eMJIsT
Kazajgach MPayHON M yrposkaiomneit».

IIucaresm, 6Ge3ycJa0BHO, HeE CroBapHBaJUCh MeX1y cOO0Oii,
O/THAKO UX OIIMCAHUS IOYTH OJIMHAKOBBI. Takoe CXOJCTBO Kak
Oy/ITO TOBOPUT O BEPHOCTH OIMCAHMII, 1 BCE K€ B HUX €CTb O/IHA
u Ta ke owmmbOKa. Haiinure ee.

9 knacc

1—4. CM. 3agaun 1-4 nna 8 kiacca.

5. Moker i Ha KAKOU-JHO0 THIIOTETHYECKO Tianere ObITh
Tak, 4TOObI CE30HbI I'O/Ia CMEHAJIMCH HA BCEH IJIAHETe CMHXPOH-
HO, a He Kak Ha 3emuie wim Mapce, r/ie B CEBEPHOM U I03KHOM
MOJIYIIAPUSAX OHU CMEHSIOTCS B 1IPOTUBOda3e?

6. Uucruryr ¢usuku TtBepgoro tenma PAH mposoanma na
OpOUTAJIBHON CTaHIMU «Mup» 3KCIEPUMEHTDI 1O POCTY KPHUC-
TAJJIOB B YCJOBUSAX HeBecoMocTH. OJHAKO HEBECOMOCTb Ha
cranin «Mup» BecbMa YCJIOBHAs: JOCTHYDL aGCOJIIOTHOI HeEBe-
COMOCTH MEIIAIOT JIBUKEHUST KOCMOHABTOB, paboTa mpubopoB Ha
cTaHiuu u apyrue (akrtopbl. BriocseacTBum MCCIEA0BAHUS
CTaJIl HA3bIBATHCS HKCIIEPHUMEHTAMU 110 POCTY KPHUCTAJIOB B
ycJoBUsX Mukporpasutanuu. OleHnTe YpOBEHb 3TOW MUKPO-
IPaBUTALINY, T.€. XapaKTEPHbIC BEJUYUHBI YCKOPEHUI, KOTOPbIE
UCIBITBIBAET KOPITYC CTAHIUK B TIpotiecce akcmyataruu. (3ame-
THM, YTO KOCMOHABTBI JJa)Ke OTMEHSJIN 3apsiIKY B TE JIHU, KOT/a
IPOXOAUI POCT Kpucrawios!) Macca komiuiekca «Mup» B
TIOCJICTHUI TOJI AKCILIyaTalu cocraBisiia okoso 140 Tonn (B
nocaeaue g — 137 ).

Hpumeuanue: BHECUCTEMHOH equHMIlell MUKPOIPABUTAL[UU

canraercst pg («Mukpoxes), Tpg =10"°g = 9,81 mxm/c” .
10 knacc

1. B ¢espase 2001 roma xocmmyeckuit arnmapar NEAR Brep-
Bble OCYIIECTBUJI MATKYIO MOCAJIKY Ha actepousi Ipoc. CKopocTh
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OITyCKaHUS alliapara Ha IOBEPXHOCTb Jpoca cocTaBuiaa 2 M/ c.
Ecam 6bl ynap okasajcs yHpyruM, TO Ha KaKylO BBICOTY IOJ-
NpBITHYJ Obl anmnapar ot yjaapa? [l YIpoIIeHHbIX pacyeToB
CYUTATDH acTepou/| mapoM auamerpoM 30 KM cO cpejHeil MI0T-
HocThIO Bemecta P = 3000 kr/m®

IIpumevanue: o6beM mapa BbluucasgeTcss 10 (opmye
V =4/31R?.

2. Hekotopast 3Be3/1a uMeeT KoopAnHaTel o = 6 4, § = 4+23,5°.
OjHaKo, KaK M3BECTHO, KOOP/AMHATHI BCEX 3BE3[] ME/JICHHO
MEHSIOTCS M3-3a TIPEIeCCU 3¢MHOI OCH — OCh 3eMJIH OIUCHIBACT
KOHYC 32 [IEPHOJL 0OKOJIO 26 Thics1d JeT. Kakue koopausatst (o, 8)
GyzieT uMeThb ata 3Be3na uepe3 6300 ser?

3. Haiigure nepuon o6pamienuss taaHersl (10 KPyroBo
op6ure Bokpyr CoJHia), ¢ KOTOpoit 3Be3Has Besmunna CotHia
paBHa 3Be3/1HOU Besuyube JIyHbl B IIOJHOJYHUE.

4. B pomane Aiizeka AsumoBa «Camu 60Tu» €cTb a1u3o, B
KOTOPOM TepOii, >KUBYIIHII HA JIYHHOIT 6a3e, BBIXOJUT Ha TIOBEPX-
HOCTb JIyHBI 1 CMOTPUT Ha He6O:

«3emuis BUCesa B HeOe Ha IOJIOKEHHOM MecTe — ee IUPOKMit
cepn BbIrn6asics K oro-3amnaiuy. [Ipsmo nog sum ropes OpuoHs .

1) Ha kakoii cropone JIyHbI M B KaKOM ee TOJyHIAPUN
HAXO/IUJICSI TepOii?

2) B kaxoit dase 6pura Jlyna aas mabmonaresneil na 3emme?

3) Ha done kakoro cossesaus 6bina Buana Jlyna ¢ 3emun?

4) B kakoM ce30He Toa 5TO IIPOUCXOAUIO?

5—6. Cm. 3amaun 5—6 masa 9 kiacca.

11 knacc

1. Kak acTpOHOMBI MOIYT y3HaTb PAcCTOSIHUE [0 CKOILTECHUS
3Be3j1, IapajylakC KOTOPOro He YJAeTcs M3MEPHUTb HENOCpe/l-
CTBEHHO?

2—4. Cm. samaun 2—4 jua 10 kiacca.

5. Cospemennbrit ammapar «Ilmanerapuii» yCTpoeH Tak, 4TO
Kayk/lyl0 TPYHILy 3Be3jl IPOeHUpyeT Ha KyHOJ HEeKoTopas Ma-

JIeHbKast ontiyeckas cucrema. OreHnTe, KaKOBbI ODKHBI ObITh
napamerpor (coo6pasute camu, Kakue MMEHHO TapaMeTpbl TyT
BayKHbI) OOBEKTHBA JTAHHON ONTUYECKON CHCTEMbI, YTOObI 3pHTe-
JIW, CUJISITIE B TIEHTPE 3a/1a MJIAHETAPUsT, BOCIPUHUMAJIH TOUKA-
MU «3Be3[[bl» Ha Kymose. PaceMorpure ciydail 0GbIMHOTO IIa-
Herapug ¢ samom (xymosom) muamerpom 10 m. Ha caaiizax
CO3Be3/Inil, MPOEIUPYEMBIX HA KYIIOJ, H300PAKEH s 3B€3]T 1Me-
ot pasmep [, =0,1 MM (B KauecTBe TaKuX <«CJIaiioB» 4acTo
ucnosbdyercss GoJsbra ¢ JABIPOYKAMU-3BE3IAMU  YIIOMSIHYTOTO
pasmepa).

6. Bam pan OGammcrmyeckuii Oosierenb Ne 57 o 1ogere
KoMILIeKca «Mup», ony6aukosanubiii 16 mapra 2001 roga (em.,
nanpumep, http: / /www.pereplet.ru,/pops/space.cgi):

«Butox Texymuit — 86219.

Macca komiiekca — 137 TOHH.

[Tepuon o6pamienuss — 89,161 muH.

Cpenusist Bicota opouTbl — 236,0 KM.

CyTouHoe najienne cpeHeii BbICOTbI OPOUTDI B TEKYIITHE CYTKU
- 2,5 KM.

[Tonoxkenne CoJiHIIA OTHOCUTEJNBHO IIJIOCKOCTH OPOUTBI —
+48,5 rpaju.

[Ipomo/mkuTe IBHOCTD OCBENEHHO YacT OpoUuThl — 57,4 MUH.

[Tapamerp cosneunoii aktusHoctn F10.7 — 140.

lFeomarnuTHas BO3MYIIEHHOCTb 3eMan Ap — 7.

Bpems nocrmxenust BbicoTbl 220 KM, HAYaI0 JUHAMUYECKUX
omeparmit — 21.03.2001 (+ 2 cyr.).

Bpemst cymmecrBoBanusi ¢ yaetoM 135 % OTKJIOHEHHsI IPOrHO3a
OCPE/THEHHBIX 3HAYeHUII MapaMeTpoB COJTHEYHOU aKTUBHOCTU —
28.03.2001 (+3 cyr. / =2 cyr.).

[ata onpezenenus napamerpos opouter — 15.03.2001».

Cuntasg opOUTYy KOMILIEKCA KPYILOBOM, OLlEHHUTE IJIOTHOCTb
atMocepnt Ha Boicote 236 kM ot 3emun. [lonepeuynoe ceuenne
KOMIIJIeKca NpUHATH paBHbIM S =50 m? . Macca 3eman
M =5,97-10* «xr, paauyc R = 6371 &m.

Mpwr3epbl onMMnMaapl

Aunnombl | cteneHn nony4yvnu

Baovun /]. — JlecHoii CBepiioBckoit 06.1., 11 ki.,
banyes P. — Caparos, 11 ki1,

bampaes B. — Tombartu, 11 xi1.,

baunoe /]. — Jlecnoit CsepmioBckoii o6., 9 KiI.,
byaax B. — Tyna, 10 xu1.,

T'ypees C. — Mocksa, 8 KIIL.,

Kanapynun /. — Tomek, 9 ki,

Keacos U. — [lxepskunck Hiskeropojckoit 06i., 10 k.,
Koucmanmunos C. — Uensabunck, 10 k.,
Jle6edes A. — Mocksa, 10 ki1,

Jogsizun H. — CpikTbiBKap, 9 KiI.,

Hypeanuee /[. — Mocksa, 11 ki,

Ilsmkoe @. — Jlumenxk, 8 K.,

Pymsanyee P. — Canxr-IlerepOypr, 11 k.,
Caghonose b. — ExarepunGypr, 9 Ki.,

Cy66omun M. — Ps3anb, 8 KJI.

Auvnnombl Il cteneHn nony4yunu

Amndpeee M. — n.UeproroyoBka MoCKOBCKOit 06.1., 8 KJI.,
bouenxos C. — Pasanp, 10 xi1.,

Bypeap A. — Boarogonck, 11 ki,

Bepemves A. — cr.Jlenunrpajackas Kpacuogapekoro kp., 10 ki1.,
Hesanos A. — Yenssouuck, 11 K.,

Heanos M. — Mocksa, 11 xi.,

Kanmencxuiit A. — Pyccko-Boicotkoe Jlenunrpazackoit 06:1., 9 K.,

Kanes E. — Yxra, 8 Ki1.,

Kacumos P. — Kamenck-Y panbckuii, 10 KJ1.,

Kucenes B. — Tuxopenk, 10 k.,

Koposee C. — Pazanp, 11 ki,

Kysvmun /[. — Upkytck, 11 k.,

Jlaspenos H. — Mocksa, 7 K.,

Jluxauese P. — CoikrbiBKap, 11 ki.,

Ilasnos B. — {dpocaasib, 10 k.,

Cosomaxa 1O. — Muace, 8 ki1,

Cymun A. — CnaBsinck-Ha-Ky6anun Kpacnogapcekoro xp., 9 ki,
Xuwboe C. — Yenabunck, 8 Ki.,

Xyosxoe A. — JKenesnomopoxubiii MockoBckoit 061., 10 K.

Aunnowmbl Il cteneHn nonyyunu

Babxun IO. — Mocksa, 9 KiI.,

bapunoe M. — Munck, 11 ki,
bawarxos A. — Tuxsun, 11 K.,
bokapesa A. — Openobypr, 9 ki,
Bopooun H. — Yensbunck, 8 KJI.,
byxapaee A. — Kazaunp, 11 ki,
Bepesxun K. — T'atuuna, 10 ki,
TI'edepues A. — Cauxr-Ilerep6ypr, 11 ki,
Ezopoe A. — Tyna, 8 k.,

Enzanviues @. — JKenesnonoposkubiit MockoBckoit 06.1., 9 KiI.,
3ueysee C. — Exarepuntypr, 10 xi.,
Sunoeves /[. — Yensbunck, 11 k.,

Kum A. — Open6ypr, 11 k.,
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Kookuxos II. — Yensabunck, 10 k.,
Kopomxuii C. — Mocksa, 11 ki,
Kpacnoxymexuii O. — fApocnasib, 11 ki,
Jvimapes B. — Uenabuuck, 9 KiI.,
Manannuxos A. — Pamenckoe, 11 K.,
Hazaes M. — Bearopon, 10 xui.,
Hecmepoe H. — bpsauck, 9 k1.,

Iepynoe M. — OpenGypr, 11 k1.,
Hununenxo C. — Mocksa, 10 k.,
ITnomnuxos /[. — Open6ypr, 11 k.,
Ioorecnvix /]. — Ceprues Tocamx, 10 k1.,
Cabypos A. — Open6ypr, 9 KiI.,

Caxun C. — Ilepmb, 11 k1.,

Caxapos O. — Hanpuuk, 10 xi.,

Caecapes A. — ByryabMa, 9 KiL.,

Coxonosckuii K. — Mocksa, 11 ki.,

Cnueax H. — Kypck, 11 k.,

Txauenxo P. — AnekceeBka Bearopopckoit 061., 9 KiI.,
Tpybnuxos I'. — Yenabuuck, 8 KiI.,

Toun A. — Mocksa, 10 k.,

Tronun A. — VxeBck, 9 K.,

Xauyxoe M. — YpsBaub, 8 KiI.,

Héxun A. — n.YepuorosoBka MockoBckoii 06i., 10 K.

ITy6auxayuio nodzomosun
M.Taspunros





