BCEPOCCUNCKAS OJIMMITMAJA IIIKOJIbHUKOB
TpeGoBaHusl K NPOBeIEHNI0 MYHUIIUTIAJBHOIO 3TANa OJTUMIIMAABI 10 ACTPOHOMMH

B 2021-2022 roxy B TromeHckoi o0J1acTn

Hacrosimue Tpe6oBaHus 10 OpraHu3aluy U IPOBEJCHUIO MYHHUILIMIIAIBHOT'O 3Taa BCepOCCUIHCKON
OJIMMITUAbI IIKOJIBHUKOB 10 aCTPOHOMHH COCTABIIEHBI B COOTBETCTBUHM ¢ Ilopsakom nmposeneHus
BCEPOCCUMCKOM  OJNMMIMAAbl IUKOJbHUKOB, YTBEPKIEHHBIM IIpuKa3oM MuHHUCTEpCTBA
npocenienust Poccuiickoii @eneparu ot 27 Hos0ps 2020 1. Ne 678 «O6 yrBepxkaennu [opsinka
IIPOBEJEHUS BCEPOCCUMCKON OJIMMIINA/IBI IIKOJIBHUKOBY C y4€TOM METOJANYECKUX PEKOMEHIaluI
LEHTPAJIBHON MPEIMETHOMETOANYECKON KOMUCCHU

MyHununanbHbIi 3Tan OJIUMMIIMALBI COCTOUT U3 OJHOTO TEOPETUYECKOTO Typa HHIMBULYaIbHBIX
COCTSI3aHUM Y4aCTHHUKOB.

I[J'II/ITGJ'IBHOCTL Typa COCTaBJISICT.

— 7 kiacc — 2 akaneMuyeckux daca (90 MuHyT);

— 8 kiacc — 2 akagemuyeckux yaca (90 MuHyT);

— 9 kiacc — 2 actpoHomuueckux 4aca (120 MunyT);
— 10 xnacc — 2 actpoHoMuyeckux yaca (120 MunyT);
— 11 xnacc — 2 actpoHoMuyeckux yaca (120 MuHyT).

KOHKpr MMpOBOAUTCA OTACIILEHO BHYTPU KaH(,HOﬁ mapajujiciu.

Jlns npoBeneHus Typa HEOOXOAMMBI ayTUTOPUH, B KOTOPBIX KaKJOMY YYaCTHUKY OJIMMIIMAIbI
JIOJDKHO OBITh NPEAOCTABICHO OTAEIbHOE pabodee mecto. Bece paboume mecta y4acTHUKOB
OJIMMITUABI JIOJKHBI 00ECIeUnBaTh UM paBHBIE YCJIOBHS, COOTBETCTBOBATH JECUCTBYIOIIMM Ha
MOMEHT IIPOBEIECHUS OJUMITNA/bI CAHUTAPHO-3IUAEMHUOJIOTHYECKUM IIPABUIIAM U HOPMaM.

Pacuer uncma aYI[I/ITOI)Hﬁ OMpECaACIIACTCS YUCIIOM YUYACTHUKOB U MMOCAA0YHBIX MECT B ayAUTOPUAX.
HpOBe,[[eHI/II-O Typa ONpeAIeCTBYCT KpaTKI/Iﬁ HHCTPYKTAXX YYACTHHKOB O IIpaBUJIaX Yy4YaCTUA B
OJIMMITHAJIC.

MyHUIMIIAABHBI 3Tall HE MpelycCMaTpUBACT BBINOJHEHHE KaKUX-TMOO MPaKTUUYECKUX H
HAOJMIOIaTENIbHBIX 3a7lad 10 acCTPOHOMHH, €ro IpOBEJEHHE He TpedyeT CHerualbHOTo
00opyoBaHus (TENECKONOB U JIPYTUX aCTPOHOMMYECKHX NMPHOOPOB), MOITOMY MaTepHalbHbIe
TpeOOBaHUS /IS UX MPOBEIECHUS HE BHIXOAT 3a PAMKHU OPTaHU3allMK CTaHIaPTHOTO ayAUTOPHOIO
pexxuma. Kax/1oMy y4acTHUKY OJMMITHAbI TOJKHBI OBITh NMPEIOCTaBIIEeHbI JUCTH (popmaTa A4
JUISL BBINIOJIHEHUSI OJUMIIMA/HBIX 3aJaHuil. B ciyuyae mpoBeneHus 3Tama ¢ HCHOJIb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH yJacTHUKaM JOJKEH OBITh MpPENoCTaBlIeH
JOCTYN K OHJaMH-1IaTdopMe, Ha KOTOPOM MPOBOAUTCS 3Tall. YUAaCTHUKU MOTYT HCIOJB30BATh
CBOM NMHCBMEHHBIE MPUHAMISKHOCTH (BKIIOYAs LHUPKYIb, TPAHCHOPTUD, JUHEHKY U T. I.) U
HENPOrpaMMUPYEMBIH MHKEHEPHBIH KaJbKyJIATOp. B 4acTHOCTH, KalbKyJIsATOPHI, JOMYCTUMbIE
Juis ucnonb3oBanus Ha EI'D, pa3pemarorces JUIsl HCTIOIBb30BaHUS Ha JIIOOBIX ATarax OJIMMITHA/IbI.
PexoMeHnayeTcst UMETh B ayIUTOPUU HECKOJIBKO 3allaCHBIX PY4eK YEPHOIO I[BETA.



CleaBO‘lHaﬂ I/IH(l)OpMaIll/lﬂ, paspeuieHHasd K HCIIOJb30BAHUIO HA OJIMMITHA/IE

Ocnoansle HUIHHECKIE N ACMPOHOMUNECKIE ROCH OSHIME
IpapHTAUHOHHAS NOCTOsHHAA (= 6,672 107" m¥xr'¢™
CropocTt ceeTa B Bakyyme ¢ = 2.998-10° m/c

Ioctoannas Bonbumana k = 13810 s kr¢ VK

Y HHBEpCALHAA [A308a8 nocToankas 7= 8 31 mxrc =K 'mons !
INoctoanuas Creana-bonbumana o= 56710 kr¢ K4
IMoctoanuan [nanka h = 6.626- 10 krw’c!

Macca nporona my = 1.67-10 gk

Macca anexTpona m. = 9.11-10 N gr

InemenTapuiii 3apan e = 1.602:10°" Kn

AcTpoHoMmHYeckas equHnna | ae = 1.496-1011 m

[Mapcek 1 nk = 206265 a.e. = 3.086- 1016 m

[MocToanuas XabGna H = 72 (km/c)yMnk

Aannse o0 Cotnge

Pagmyc 697 000 kv

Macca 198910 kr

Cretumocts 38810 Br

CnexrpansHelii knace (2

Buauman 1se3Has peinuiHa <216, 78"

AfcomoTHaR GONOMETPHYECKAS TBETTHAN BETHYHHA +4.72™
[Mokasatens ueera (B=V) + 0.67™

MpipexTHEHAR TemnepaTypa SE00K

CpenHuil ropuIoHTaNsHEI napamake 8.794"
HuterpateHetil noTok IHepriun Ha paccTosHui Jesumn 1360 Br/w?

[ToTOK 3HEprid B BHIHMLIX JTY4aX HA paccToAHHE Jesan 600 Br/m®

Aannse o 3emte

DxcueHTpHcHTET opbuTel 00167

Tponw4eckuii rog 365.24219 cyrok

CpenHas opOHTANLEHAA CKOPOCTE 298 kM/c

[lepron spameHna 23 gaca 56 MuHyT (4 cekyHIbl

HaknoH sksaTopa K dKnHOTHEE HA amoxy 2000 roga: 23 26" 21.45"
DxpATOPHANEHEIH paguyve 6378, 14 km



[MonapHeii pagnyc 63536.77 kM
Macca 5.974-10* kr

CpenHsf MIoTHOCTE 5.52 reM

1

OoseMublil cocTap aTmochepel: Nz (T8%), Oz (21%), Ar (~1%)

Hannvie o Tyne

Cpennee paccTosHne ot Jemnn 38400 km

MuHHMANEHOE paccToAHHE OT 3easan 356410 km

MakcHmansnoe paccrosdie 0T Jenmi 406700 kn

Cpennuil sxcueHTpHcHTET opblTR (L0535

Haknon nuockocTd opdHTE K IKIHITHKE 3509

Crpepiyeckuii (1pe3HLil) nepuon obpamenna 27 321662 cyvrox

CuHoguuecknii nepron obpamenna 29 330589 cyrok

Paauyc 1738 km

[lepron npeneccHd yaioe opOHTE 18.6 ner

Macca 7.348 10 kr win 1/81.3 macen Jesun

Cpennsa oTHOCTE 3.34 rem

1

BiayansHoe reoMeTpHyeckos ansbeno 0.12

Biaumas 38e31Ha8 BEIHYHHA B DOMHOTYHHE ~12.7

Bumiman Ine3HAA BENHYHHA B nepeoil/nocneaHeil vetnepra =10.5™

DurnsecKne XAPREMEPUCIERHE COTNNE N RN

IInanera Macca Panuyc [nor- | Ilepuog Haknon |Neo- | Baa.
HOCTE | BpallEHHA | IKBATOPA |METP. [1BEIR-
BOKPYT OCH | K IIOC- | Aflb- | Had
kocTH | Beno | Benn-
OpOHTHE qHHA"*
KT MACCHl | KM |pagmyce| rom rpagyckl
JeMmH JeMmH
ConHie 1.989-10™ [ 332946 (697000 109.3 1.41 | 25380 cyr T.25 - |[-26.8
Meprypuii [ 3.302:10% |0.05271|2439.7 | 0.3825 | 542 | 58646 cyr 000 | 000 | <01
Benepa 4 869-10™ [0.81476 |6051.8 | 0.9488 [ 5.20 243.019 17736 | 065 | 4.4
I:"."T‘-

Bemns 5.974-10™ | 100000 |6378.1| 1.0000 | 5.52 | 23934uac | 2345 [037| -
Mapc 6.419-10% |0.10745 | 3397.2| 0.5326 | 3.93 | 24623 uac | 2519 |0.15 | -2.0
HOmmTep 1.899-10%" | 317.94 (71492 [ 11.209 | 1.33 | 9924 uac 313 0.52 | =2.7
CaTypH 5685107 [ 95,181 | 60268 | 94494 [ 069 | 10656uac | 2673 [047| 04
Y pan 8683107 | 14.535 | 25559 [ 4.0073 | 1.32 | 1724 4ac** | 9786 |051| 5.7
HenTya 1.024-10° | 17.135 [ 24746 | 3.8799 | 1.64 16.11 1ac 2831 [041] 7.8

¥ 1A HAHOONBINEH WIOHTALHK BHYTPEHHHX MIaHET H CpedHerd NPpOTHROCTOAHHA BHELIHHY LIaHeT

** pOpaTHOE BpaLEHHE




Xapakmepucmuknu opium niahem

Inanera BOnLIAS NONYOCE DJkcuenr- | Haknow k [Tepuoa CHHOIHYeCKH
PHCHTET | MAOCKOCTH | OOpalleHHs nepHn
IKTHITHEH
MUTH. KM a.e. FPaayCEl CyYT
Mepryphii 1.9 0.3871 0.2036 7.004 B7.97 eyt 1159
Benepa 108.2 0.7233 0.0068 3394 22470 cyr 583.9
e 149.6 10000 0.0167 0.000 365.26 cyr —
Mape 2279 1.5237 0.0934 1850 68698 cyr TRO.0
Hnurep 778.3 32028 0.0453 1.308 11862 net 3989
CaTypH 14294 9.5388 0.0560 2488 29 458 net 3781
[V pau 2871.0 19.1914 0.0461 0.774 B4.01 ner 369.7
Hentyu 4504.3 30.0611 0.0097 1.774 164.79 net 367.5
Xapaxmepucmuky NEKOMOPLX CHYMHMKOSE RLanem
CnyTHHE Macca | Pagmyc | Ilnotwocte | Pammyc IMepuwon  |leomer-| Buausan
opiuTel | ofpamenss | piHd IBEYHAR
anebeno |  wsenwunHa®
KT KM ricst KM CYT i
Jeman
Tywa | 7348107 | 1738 | 334 | 384400 | 2732186 | 02 | <127
Mapc
Doboc L.OE- 10" | ~10 20 Q380 031910 (.06 11.3
edimoe 1.8 10" ~b 1.7 23460 1.26244 0.07 124
Hmnurep
Ho £94-107 | 1815 355 421800 1.769138 (.61 50
Empona 48107 | 1569 i 671100 3551181 (.64 53
["anmmen 148104 | 2631 1.54 1070400 | 7154553 .42 4.6
Kanmucro 108104 | 2 1.86 182800 | 16.68902 0.20 5.7
Carvpn
Tedua 7.5510™ | 530 1.21 294660 1.BBTROZ 09 10.2
HouHa L0510 | 3560 1.43 377400 2736915 0.7 10.4
Pes 249-10° [ 765 1.33 22740 | 43517300 0.7 2.7
Tran 1.35:10% | 2575 1.8 1221850 | 1594542 0.21 B2
et L8810 | 730 1.2 3360800 | TO3II01E 0.2 ~11.0
¥pan
Mupania 6.33:107 | 2358 1.15 12595900 1.413479 0.27 16.3
A pIHAE 1.7-10°" | 5789 1.56 190900 2.520379 0.34 14.2
VMmGpuoas | 127 107! | 5847 1.52 266000 | 4.144177 0.18 14.8
Twranis 149107 | 7889 1.70 436300 B.TO5872 0.27 13.7
O 0epoH 103-10" | 7614 1.64 383500 1346324 0.24 139
Hentyu
Tpuron | 214107 | 1350 | 207 | 354800 | 5.87685** | 0.7 | 135

* LA NOMHOTYHHA HIH CPEIHEND MPOTHROCTORHMA BHEIHHX MIaHeT
** oOpaTHOe HANPARTEHHE BPALIEHHA




DopMytsl BPELTHMCERHOND SWYUCTENUA

5N X = X = X
SNl eF + X) = SIN & + X COS;
CiosleF + X = COSa — X SN 6

e (e + X)) = e + x z

COS8
(1+x)" =1+ nx;

(x << 1, YTkl BRIPAKAKTCA B PATHAHAX ).



