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Joporoi apyr!

IIpexxne wemM Hauvare pemars 3anaHus PermoHanmpHOro 3tana Bceepoccuiickon
oJmMIIHa bl o actpoHoMuu 2011 roga, 03HaKOMBTECH C MPABUJIAMH €TO IMPOBEIACHUS.

Bam OyzaeT BpydeH JIUCTOK € YCIOBUSMH 3aJaHU OJUMITHAJIbL. Y OeaUTeCh, YTO
3TO0 OYAyT 3afaHus Uil TOTO Kiacca, B KOTopoM Bpl yumtech (wim 3amaHust s 9
kjacca, ecnu Bel monoxe). KomnuectBo 3amanuit — 6, Ha ux pemienue Bam Oyner
OTBEZIEHO 4 yaca. Bpemsi OTCUMTBIBAE€TCA OT MOMEHTA BBIIAYX JIMCTKA C 3aJaHUSIMU.

Kpome storo, Bam momKHBI BBIAATH JHCTHI CO CIPABOYHOM HH(MOpMaLUEH,
pa3pelICHHON K MCIOJIb30BaHMIO HA oysmMmnuaze. [IoMHUTE, 4YTO 3TO — €AUHCTBEHHBIN
HMCTOYHUK, KOTOPBIM BBl MOKETE MOJIB30BATHCS B TEUEHHUE OJIMMITUAbI, UCIIOJIb30BAHNE
JOOBIX JPYTUX UCTOYHUKOB — HAPYIIEHHE MPABUJI OJIUMITHA/IBI, 32 KOTOpoe Bbl MoxkeTe
OBITh MCKIIIOYEHBI U3 COCTAaBa €€ YYaCTHHUKOB. BBl Takke HE MOXKETe MOJIb30BaThCS
MEPEHOCHBIMUA KOMIIBIOTEPAMU, IPOTPAMMHUPYEMBIMU KaJIbKYJISITOPAMUA U MOOUIIbHBIMU
tenehoHamu (B JMIOOBIX (QYHKIUSAX) BO Bpems oiuMnuanbl. HacTtostenbHo
peKoMeHayeM Bam OTKIIOYUTH UX 1O OKOHYAHUS OJIMMITAA/IbI.

IIpp »>ToM Bbel wHMeeTe mNpaBO  MOJB30BAaTBCA  HENPOIPAMMHUPYEMBIM
KAJIbKYJISITOPOM, JIFOOBIMU KaHUEISIPCKUMU MPUHAIC)KHOCTAMUA (KaK CBOUMH, TaK U
BBIJJAHHBIMH OPTKOMHUTETOM OJIMMIIHAJbI). Bl Mokere B Jt000€ Bpems MPUHUMATh
MPOAYKTHI IMUTAaHUS, HO IIPU 3TOM CTAapaWTECh HE OTBJIEKATh, HE MELIATh U yBaXKaTh
Tpya Bamux apysen, HaXOIAIMUXCS PAIOM.

Ecnu y Bac BO3HHK BOIpOC MO YCIOBUAM 3aJaHUM WM MPABUIIAM IPOBEICHUS
OJIMMIIMAJIBI, HE 33JaBalTE €ro BCIyX, a mpocTo nogHumute pyky. K Bam moponmer
COTPYIHHMK OPTKOMHTETa, a MPU HAJAOOHOCTH OH MPUIIACUT YJIEHA >KIOpU, KOTOPBIU
OTBETUT Ha Ba Borpoc.

Bp1 MO)eTe BpEMEHHO IMOKHMHYTh ayAUTOPHUIO, MPU 3TOM BBl JOJKHBI OTAATH
CBOIO pabouylo TETpajb COTPYAHUKY OPrKOMHUTETA, HaXoAsleMycs B ayauTopuu. OH
BepHeT ee Bam, korma Bbl BepHeTech B ayIWTOpUI0O U TPOJOJDKUTE padoTy.
OnHOBpEMEHHBIN BBIXOJ W3 ayJAUTOPUHU JIBYX WIH 00Jiee YYACTHUKOB OJIMMITHAJIBI HE

JIOITYCKAETCS.



Bo Bpems onmMIIna el Bce 3amucH (B TOM YUCIE YEPHOBBIE) Bbl MOXkeTe nenaTh
TOJIKO B TETpajb, BblJaHHYI0 Bam oprkomwureroM. [lenaTh 3amuicu Ha Kakyroo-TuOo
apyryto 6ymary 3ampemniaercs. Ha 0010kke TeTpaay HamuIuTe CBOIO (DaMIIIAIO, UMS 1
OTYECTBO, KJIACC U HOMEDP ILIKOJIBI, PAaiOH, TOPOJ WJIM WHOW HACEJICHHBIM ITYHKT, TIE
HaxoauTcsl Bama mkona. Ota uHpopMaius J0MKHA OBITh TOJBKO Ha 00JI0XKKE, MHUCATh
€€ BHYTPH TETpaJu HE pa3peracTcs.

[lepByto cTpaHMIly TETpaaud OCTaBbTE YUCTOM — OHA MOHAIOOUTCS IJIsi pabOThI
kiopu. Hauunaiite pa®oTy co BTOpoil cTpaHulsl TeTpaau. OcCTaBbT€ HECKOJIbKO
IIOCHEAHUX CTPAHMI] TETPAAM JUII YEPHOBBIX 3alMCEH, IIOANMCAB HX CIOBOM
«YepHoBuk». [lomHHTE, YTO KIOpU NpHU pabOTE MPOCMATPUBAET YEPHOBUKH U MOXKET
3aCUUTATh PELICHUE 3a/1a91, CICTAHHOE B YEPHOBUKE.

Ecnu BeimanHOM Bam TeTpaaM HEIOCTATOYHO IS 3aMKCEH, MOJAHUMHUTE PYKY.
Bawm BeIayT eme oHy TETPalb.

[Ipu peureHnu 3aa4 TOMHHUTE, YTO KIOpU OOpallaeT BHUMAaHHE, MPEXKAE BCETO,
HE Ha OTBET, a Ha CTPYKTYpPYy pEeLIeHHs, 0OOCHOBAHHOCTh M CBSI3aHHOCTb 3aKOHOB U
(dakToB, KoTOphle BBl Hcnonp3yere. CrapaiiTech NHcaTh MOJHBIE W NOAPOOHBIE
pelieHus, Ho He 100aBIsiTe B HUX JMIIHION WH(OPMAIMIO, HE OTHOCSIIYIOCS K TEME
3ajaHus. 3alicu U PUCYHKH JieJlaiiTe aKKypaTHO, 4ToObl Bamn xoa MbIciu ObUIO JIETKO
noHATh. [lonmy4ynB OTBET, MocTapaiTeCh MPOBEPUTH €r0 M3BECTHBIMH BaMm crnocobamu,
YTOOBI UCKITIOYUTH BO3MOKHOCTD CITy4alHBIX OITHOOK.

Eciu Bel 3akoHYWIM peElIeHWs paHble CpOKa, HE CIEIUTE IOKUAATh
aynutoputo. Hcmons3yiiTe ocTaBieecss BpeMsi, 4TOOBI elle pa3 MpPOCMOTPETh U
npoBepuTh Bce Bamm pemenus. HaBepHsika, B HUX OyJeT TO, YTO MOKHO YJIyUIIHTb,
UJeaNbHBIX padOT HA OJTUMIINAJE MPAKTUYECKU HE ObIBAET.

Ot Bcelt nymu xenaem Bam ycniexa Ha onummnuaze!



3aganus PernoHaabHOro yrana oauMnuaabl mo acrporomuun 2011 roga — 10 kjacce

1. Yto Takoe 3BE3HBIC CYTKH, 3BE€3AHBIM Mecsll, 3Be3/IHbIA ToJ1?7 CKOIBKO 3BE3/IHBIX

CYTOK M 3BC3JIHBIX MECALICB COACPIKHUTCA B OAHOM 3BC3HOM FOI[C?

2. HaGnrogaTenp B CEBEPHOM MMOJIyIIApUM HAOIIOIA 3BE3ly B BEPXHEH KyJIbMHUHAINH
Ha BbicoTe 80°. CmecTuBmKCh Ha tor Ha 2000 KM, OH YBHJEI Ty € 3BE3/ly B BEpXHEHN
KyJIbMUHALWU Ha BeIcOTE 82°. Ha Kakoil BBICOTE YBUAUT HAOJIIOIATENb 3TY K€ 3BE3/1Y B

BEPXHEU KyJIbMUHALIMM I10CJIE TOTO, KaK CMECTUTCSA Ha T eme Ha 2000 km?

3. ActpoHoM Habr0MaeT oHYI0 JIYHY B 1Ba TeIECKONa C OJUHAKOBBIMU OKYIISIPAMH C
(dbokycHbIM paccTossHueM 2.5 cM. OOBEKTUB NIEPBOTO TEIECKONa UMEET TUaMEeTp S5 CM U
doxycHoe pacctosaue 1 metp. Bropoii Teneckon umeeT 00beKTUB nuamMeTpoM S50 cM ¢
(dbokycHbIM paccTtosiHeM 5 MeTpoB. LleHTp nucka JIyHbl coBmajaer ¢ IIEHTPOM MOJs
3penus. CpaBHUTE OCBEIICHHOCTb IEHTPAJIbHON YacTU TJIA3HOTO JHA HAOI0/aTeNls B

o0oux cirydasx.

4. 3Be3na nBwxkercs oTHocutenbHO ColHila moa yriom 45° k mydy 3penus. [lpu stom
ee TeJIMOLICHTpUUECKas JydeBas CKOpocTh paBHa 20 km/c, a COOCTBEHHOE JIBUKECHHUE —

0.10” B rox. Yemy paBeH TPUTOHOMETPUYECKHUNA MTapaIaKC 3BE3IbI7

5. YrnoBoii nuametp 3Be3nbl berenwreiize coctasiser 0.047”, a ee GosoMmerpuueckas

3Be3qHas BenuunHa —2". Halitu s dexrunyio Temneparypy berensreiise.

6. Ha nebe oxono 6000 3Be3, BUAUMBIX HEBOOPYKEHHBIM riazoM. Cuutas, 4TO OHU
pacrnpenenieHbl o He0y pPaBHOMEPHO, OIICHHUTE, CKOJIBKO M3 HUX MOTYT MOKPBIBATHCS

JlyHoii npu HaOIIOACHUH C 3EMITH.



CITPABOYHBIE JTAHHBIE

OcHoBHbIE Ppu3HUYeCKHEe U ACTPOHOMUYECKHE MOCTOSITHHbIE
I'paBuTanmonnas nocrosinHas G = 6.67- 10 Mk tc?
CxopocTh cBeTa B BaKyyme C = 2.998:10% m/c

[Tocrosinnas Credana-bonbnmana G = 5.67 108 krc K™
ActpoHomuueckas eaununa 1 a.e. = 1.496:10" m

Iapcek 1 nk = 206265 a.e. = 3.086:10™° m

[Tocrostnuas Xa66ma H = 72 km/(c-Mrk)

Jannbie o CoHue

Panuyc 695 000 km

Macca 1.989:10% kr

Ceernmocts 3.88:10% Br

CrnekrpayibHblii Kiacc G2

Buaumasi 3Be31Hast Benmunna —26.78™

AGconoTHas 6o10MeTpuUecKas 3Be31Has Beauunna +4.72"
[Mokasatens nsera (B-V) +0.67"

Temmnepatypa noBepxHocTu okoso 6000K

Cpennuii ropu30HTANBHBIN apauiakc 8.794"

Jdannbie o 3emJie

Okcuentpucurer opouts: 0.017

Tponuueckuii rox 365.24219 cyrok

Cpennsist opOuTanbHast CKOpocThb 29.8 km/c

[lepuon Bpamenus 23 yaca 56 munyt 04 cekyHbI

Haxuon skBartopa K sximnTuke Ha 3rnoxy 2000 rona: 23° 26 21.45"
DkBaTOpHalIbHBIN paauyc 6378.14 km

[TonsapHslii pannyc 6356.77 km

Macca 5.974-10°" kr

Cpennsiga nnoTHOCTb 5.52 reM S

Jdannbie o Jlyne

Cpennee paccrosinue ot 3emiid 384400 km
MunnmaneHOE pacctosgaue oT 3emud 356410 km
MaxkcumanbHoe paccrostaue oT 3emian 406700 km
Okcuentpucuret opoutsl 0.055

Haxnon minockoctu opoutsl K sxuntuke 5°09
Cunepuueckuit nepuoa odpamenus 27.321662 cyrox
Cunonmueckuii nepuoa oopamienus 29.530589 cyrok
Pannyc 1738 km

Macca 7.348-10° xr nom 1/81.3 maccr 3emmn
Cpennsis nnotHocTs 3.34 rem

Busyanpaoe reomerpuueckoe annoemo 0.12
Buaumas 3Be3Has BeTU4YMHa B IOJHOIYHUE —12.7"



OUZNYECKHUE XAPAKTEPUCTUKHU COJTHIA U IIVTAHET

IImanera Macca Pagnyc IInot- [Tepuon Haxmnon | I'eo- | Bunu-
HOCTHb BpaH_IeHI/ISI 3KBaT0pa MeTp. Mas

BOKpPYT OCH K aJlb- 3BC3 /-

riockoctu| 6emno Has

OpOUTHI BEJIHU-
yuHa**

KI MaccChl KM | paguycChl reM rpaaychbl m

3emiu 3emiu

Couxile 1.989-10%° | 332946 |695000| 108.97 | 1.41 | 25.380 cyr 7.25 - | -26.8
Mepxkypuii | 3.302:10% | 0.05271 | 2439.7 | 0.3825 | 5.42 | 58.646 cyr 000 | 0.0 | -0.1
Benepa 4.869-10** | 0.81476 | 6051.8 | 0.9488 | 5.20 |243.019 cyr* | 177.36 | 0.65 | —4.4
Bemist 5.974-10%* | 1.00000 | 6378.1 | 1.0000 | 5.52 | 23.934yac | 23.45 | 0.37 -
Mapc 6.419-10%° | 0.10745 | 3397.2 | 0.5326 | 3.93 | 24.6234ac | 2519 | 0.15 | -2.9
FOmurep 1.899-10%" | 317.94 | 71492 | 11.209 | 1.33 | 9.924 uac 3.13 052 | -2.9
CarypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 | 10.6564ac | 25.33 | 0.47 | -05
Vpau 8.683-10®° | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 yac* 97.86 | 051 | 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 16.11 uac 2831 | 041 | 78

* — oOpaTHOE BpalllCHHE.

** — st HanOoITbIeH AoHTanu Mepkypust U Beneps! 1 HanOosiee OJU3KOTo TPOTUBOCTOSTHUS

BHCIIHHUX IIJIAHCT.

XAPAKTEPUCTHUKU OPBUT IIVTAHET

[Inanera | bombmas nomyoch | DxcueHT- | Hakion k [lepuon | Cunoauueckuii
PUCHUTET | TUIOCKOCTH | OOpaleHus IEpHOJ
SKIUOTHKU

MJIH.KM a.ce. I'panycel CYyT
Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyt 583.9
3emiis 149.6 1.0000 0.0167 0.000 365.26 cyr —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyt 780.0
IOnurep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
CatypH 1429.4 | 9.5388 0.0560 2.488 29.458 ner 378.1
VYpan 2871.0 | 19.1914 | 0.0461 0.774 84.01 ner 369.7
Hentyn 4504.3 | 30.0611 | 0.0097 1.774 164.79 ner 367.5




