Joporoii gpyr!

IIpexxne wyemM HayaTh pemarh 3anaHus PermoHanbHOro Jrana Bceepoccuiickon
onmmnuajsl no actponomuu 2017 roma, 03HaKOMBTECH C IPaBUIIAMU €T0 IPOBEACHUS.

Bam OymyT BpydeHBI JTUCTHI C YCIOBHUSAMU 3aaHUN OJIMMITHABI. Y OEAUTECH, YTO
9TO0 OYAYT 3aMaHus AJIA TOTO Kjacca, B KOTOpoM Bel yunTech. 3amaHusi BBIIAIOTCS Ha
JBYX JIUCTaX, NPOBEPHTE HAJIMYME BCEX HEOOXOJUMBIX JIUCTOB C 3aJaHUSIMH.
KonuuectBo 3amanuii — 6, Ha ux pemeHue Bam Oyzaer orBeaeHo 4 uaca. Bpems
OTCUYUTBHIBAETCA OT MOMEHTA BbIAAYM JIUCTOB C 3aIaHUSMU.

Kpome storo, Bam noimkHBI BbIIATh 3 JIKCTa CO CHPaBOYHOM HMH(OpMaIiue,
Pa3pEelICHHON K MCIIOJIb30BAHUIO HA osmmMmmuaze. [lomHuTe, 4TO 3TO — € AMHCTBECHHBIN
HWCTOYHUK, KOTOpPHIM BBl MOXkeTe mnoJib30BaThCsl II0 XOAY pCELICHUs 3aJlaHuM,
MCIIOJIb30BAHUE JIFOOBIX JIPYTUX HCTOYHUKOB — HApYIICHUE MPaBWI OJIUMITHAbI, 32
KoTopoe BblI MokeTe OBITh MCKIIIOUEHBI M3 COCTaBa €€ Y4YacCTHUKOB. BBl Takxke He
MOJKETE€  TMOJIb30BATbCA  NEPEHOCHBIMU  KOMIIBIOTEPAMH, IPOTPAMMUPYEMBIMU
KAJIBKYJIATOpPAMU W MOOWIBHBIMH TenedoHaMu (B JHOOBIX (YHKUHSIX) BO BpEMs
omuMmmnuaasl. HacrositenbHO pexkoMeHayeM BaM OTKIIOUATH HMX JI0 OKOHYAHMS
OJIMMITHA/IBI.

I[Ipu »>toM Bbl uWMeeTe MpaBO MOJIB30BATHCS  HEMPOrPAMMHUPYEMBIM
KJIbKYJISITOPOM, JIIOOBIMU KaHUEISIPCKUMU TPUHAICKHOCTSIMU (KaK CBOMMH, TaK U
BBIJJAHHBIMH OPTKOMHUTETOM OJIMMITHAJbI). Bl Mokere B nt000e Bpemsi MPUHUMATH
MPOAYKTHI IMUTAHUS, HO IIPU 3TOM CTApalTECh HE OTBJIEKAThb, HE MELIATh U YBAXKaTb
Tpya Bamux apysen, HaXOIAIMUXCS PAIOM.

Ecmu y Bac BO3HMK BOIPOC MO YCJIOBUSAM 3aJaHUM WIHM ITPaBUiIaM IPOBEACHUS
OJIMMIIMAJIBI, HE 33JaBalTE €ro BCIyX, a mpocTo nogHumute pyky. K Bam moponmer
COTPYJHUK OPTKOMHUTETa, a MPU HAJAOOHOCTH OH MPUIJIACUT WICHA KIOPU, KOTOPHIN
OTBETUT Ha Ba Borpoc.

Bbl MOxeTe BpEMEHHO MOKMHYTh ayAUTOPHUIO, NPU ITOM BBl NOMXKHBI OTHATH
CBOIO pabouyIo TETpaab COTPYIHHUKY OPTKOMHUTETA, HaxojsdieMmycs B ayautopuud. OH
BepHeT ee¢ Bam, korma Bwl BepHeTech B ayauUTOPUI0O M MPOJOJDKUTE PpaloTy.
OnHOBpEMEHHBIN BBIXOJ W3 ayJUTOPHUH JIBYX WJIM 00JIe€ YYaCTHUKOB OJUMITMA/bI HE

JOTYCKaETCs.



Bo Bpems onuMmnuaapl Bce 3anucu (B TOM 4McCiie YEpHOBbIE) Bbl MoxkeTe nenath
TOJIBKO B TE€TPaJb (MU OJIOK JIMCTOB), BbIIaHHYI0 Bam oprkomuteroM. [lenate 3anucu
Ha Kakyro-nubo apyryio Oymary 3anpeunjaercs. Ha o06noxkke TeTpaau (Wid mepBOM
aucTe OJI0Ka) HAMMIIUTE CBOIO (PaMHIIMIO, UMS M OTYECTBO, KJIACC U HOMEP IIKOJIBI,
palioH, ropoJ WM WHON HACEIeHHbId NYHKT, e HaxoauTcs Bama mkona. Ota
uH(popmarus A0KHA OBITh TOJBKO Ha OOJIOKKE, MHUCAaTh €€ BHYTPU TETpaaud He
pasperaercs.

[lepByto cTpanuily Terpaau (WM NEPBBIA JIUCT OJIOKA) OCTAaBbTE€ YHCTOM — OHA
noHaao0uTcs s paboTsl kropu. Haumnaiite paboTy cO BTOpOM CTpaHUIBI TETPAIH.
Jisa obecrnieueHus: OOBEKTHUBHOCTU IpOBEpkH Bameil paOoThl HauMHAWTE pelieHue
KaKJI0M 3a71a4 Ha HOBOM cTpaHuIe. OCTaBbTE HECKOJIBKO MOCIEAHUX CTPAHUL] TETPAIU
JUISl YEPHOBBIX 3aIUCEN, ITOANKCAB UX CIOBOM «YEpHOBHUKY.

Ecnu BeimanHON BaMm TeTrpaay HEAOCTATOYHO ISl 3alMCEW, MOJHUMUTE PYKY.
Bawm BelayT eme oHy TETPalb.

[Ipu peureHuun 3aa4 NOMHHUTE, YTO KIOpH OOpallaeT BHUMAaHKE, MPEXKIE BCETO,
HE Ha OTBET, @ Ha CTPYKTYpPY pEIICHHs, OOOCHOBAHHOCTh U CBSI3aHHOCTH 3aKOHOB H
¢dakToB, KoTOprie Bbl wHcnonszyere. CrapaiiTech NucaTh MOJHBIE U TMOAPOOHBIE
pelieHus, Ho He J100aBIsTE B HUX JIMIIHIOW WH(OPMAIUIO, HE OTHOCSIIYIOCS K TEME
3aaHus. 3anucy U PUCYHKH JieiaiiTe akKypaTHO, 4ToObl Bai xoa MbICiu ObUIO JIETKO
noHATh. [lonmy4ynB OTBET, MocTapaiTeCh MPOBEPUTH €r0 M3BECTHBIMH BaMm crnocobamu,
YTOOBI UCKITIOYUTH BO3MOKHOCTD CITy4alHBIX OIIHOOK.

IIpu pemenun 3agaum 6 (B 10 u 11 knaccax) Bel Mmoxere aenate U3MepeHus u
MOCTPOCHHUS Ha MPUJIOKEHHBIX K YCIOBHIO 3a/aHus rpadukax. Eciau Bel cuuraere, uto
OHU HEOOXOJUMBI KIOPH sl MPaBUIBHOIO OLlEHMBaHMs Baiero pemieHust — craite
JIUCT C ycioBHEM 3a1aHus Ne6 BMECTE C pELIEHUSIMU.

Eciu Bpl 3akoHYWIM pElIeHWs paHbl€ CpoKa, HE CIHEUIUTE MOKUIATh
aynuroputo. Mcrmonb3yiiTe ocraBiieecs BpeMsi, 4TOObI €Ile pa3 MPOCMOTPETh U
npoBeputh Bce Bamm pemenus. HaBepusika, B HUX OyJE€T TO, UTO MOKHO YIYUIIHUTh,
UJeanbHBIX padOT HA OJUMIIUAJE MPAKTUYECKU HE ObIBaET.

Ot Bcelt nymu xenaem Bam ycniexa Ha onumnuaze!
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1. ConHeuHble Yachl COCTOAT W3 BEPTUKAIBHOTO IIECTAa BHICOTOM 4 M U IJIOCKOTO
ropu3oHTaNbHOrO nudepoOnata. B kakoi-TO MOMEHT TE€Hb OT IIECTa JIBHTANACh IO
udepOIaTy ¢ yriaoBol CKOPOCThIO poBHO | rpamyc B MuHyTy. Ha kakux mmporax Ha
3emiie 310 Morio ObITh? Kakas mpw 3TOM Morja OBITh MakCHMajbHas JIMHA TCHH?

VYraoseimu pazmepamu CosHIIa IpeHeOpeyb.

2. Jlanekas rajakThka, moxoxas Ha Hamy ["amaktuky Mueunsiit [1yTh, UMeeT KpacHOE
cmemtenne 0.01. Ha yrmoBoM pacctosHuUM 5’ OT HEe BUJAEH €€ CIyTHUK — KapJIMKOBas

rajJlJakTHKa. OHCHI/ITG IIepuoa € 06paIH€HI/I}I BOKpPYT OOJIBIIION TaJIaKTHUKH.

3. YdeHple Oyaymiero mpemioxmii GaHTAaCTUUECKUN MPOEKT, B X0JI¢ KOTOPOTO BECh
IPYHT Ha MOBEPXHOCTH Mapca 3JIeKTPOXUMHUYECKUM CIIocoO00M ObuT OBl pa3jioKeH Ha
CBOOO/IHBIE METAJI U KHUCJIOPOA, U TaKMM 00pa3oM Oblia Obl CO3JaHA KHUCIOpPOAHAs
atMoc(epa Ha maHere. KakoBa ToJIIMHA €105 TPYHTa, KOTOPBIM HY>)KHO niepepadoTarsb,
yTOOBI JABJICHUE TAKOW KHUCIOPOJHOW aTMocdepbl y MOBEPXHOCTH Mapca okazajioch
TaKUM JK€, KaKk aTrMoc(epHOe JaBlieHUE Yy MOBEPXHOCTH 3eMiu? CyuTaTh, 4TO TPYHT
Mapca cocTtouT w©3 MHUHEpaja JUMOHHTa C XuUMU4YecKor ¢opmymnoit Fe,O; wu
IUIOTHOCTBIO 3.5 r/cM’. ATOMHBIC Beca JKejle3a M KHCIOPOJa COCTAaBIAIOT 56 u 16

COOTBCTCTBCHHO.

4. Bumumas 3Be31Has BeNUUMHa 3Be316l Peryn pasna +1.4™, paccrosnue 1o Hee 24 1K,
Macca — 3.5 maccel CouHITa, IEpruo O0CeBOTO BpamieHus — 16 gacoB. Mcxoas u3 atux
JAHHBIX, HAUAUTE MHUHUMAJIbHO BO3MOXXKHOE 3HAYEHHE TEMIIEpaTypbl MOBEPXHOCTH

Perymna.

5. B T'anaktuke Muneunsiii Ilyte pa3 B 20 ner BcibixuBaioT CBepxHoBbie |l Tuma c
abcomoTHON 3Be3nHOi Benmuunoi —18™. Hackombko uacto Takue CBEpXHOBBIE
HOABJIAIOTCA B HeOe 3emin ¢ Oneckom sipue Beneps! (—4™)? Paguyc anakTvku cuuTars

paBHBIM 15 KIIK, IIOTTIOIEHHE CBETa COCTaBIeT 2™ Ha KIIK.

3ajianre 6 — Ha Jicre 2
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6. Ha pucyHke mokazaHa 3aBUCMMOCTb 3BE€3/IHON BEJIMYMHBI HEKOTOPOW KOMETHI Ha
3emsie or BpeMeHH. Ompenenure OOJbUIYIO IMOJIYOCh W 3IKCUEHTPUCUTET OPOUTHI
KoMeThl. CunTaTh, 4YTO OPOUTA JIGKHUT B MJIOCKOCTH AKIUMITUKH U HE 3aXOJIUT BHYTPb
op6utel 3emiu. CBETUMOCTh KOMETHI OOPATHO MPONOPLIUOHAIBHA YETBEPTOU CTENEHH
ee paccrossHuss oT ConHIla, KOMETa pacceuBaeT CBET PaBHOMEPHO BO BCeX

HanpaBiaeHusX. OpouTy 3emii cuuTaTh KPyroBou.
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CITPABOYHBIE JAHHBIE

OcHoBHbIE pU3NUYECKHE U ACTPOHOMHUYECKHE TOCTOSTHHbIE
I'paBuTanmonnas nocrosiuas G = 6.672- 10 M3kr tc?
CxopocTh cBeTa B BaKyyme C = 2.998:10% m/c

IToctosiuaas bonpumana k = 1.38:102 MPkrc 2K
YHuBepcanbHas ra3oBas nmocrosiuaas 7= 8.31 m2kr-c K moms
[Tocrosinnas Credana-bonbnmana G = 5.67 108 krc K™
Macca nporona mp = 1.67-10°" kr

Macca snektpona me =9.1 1-1073 kr

ActpoHomuueckas eaununa 1 a.e. = 1.496:10" M

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

[Tocrosinnas Xa66ma H = 68 (xm/c)/Mnk

1

Jannbie 0 CoHue

Pagnyc 695 000 kxm

Macca 1.989-10% xr

Caerumocts 3.88-10%° Br

Cnexrpanbabrii kitacc G2

Bunumas 3Be3inas Bennunna —26.78™

A6comorHas 6ooMeTprYecKas 3Be3/Has BeauunHa +4.72™
ITokaszarens usera (B-V) +0.67™

D¢ dexruBnas remnepatypa S800K

Cpennuii ropu30HTaIbHBIN Mapamuiakc 8.794"

Ckopoctb nemwxkenus B ['amaktuke 230 km/c

WNHTerpaibHblii MOTOK 3HEPTUU Ha paccTossHuu 3emin 1360 Br/m?

Jdannbie o 3emJie

Okcuentpucurer opoutsr 0.017

Tponunueckuii rox 365.24219 cyrok

Cpennsis opoutanbHas CKopocTh 29.8 km/c

Ilepuon Bpamenus 23 yaca 56 MunyT 04 ceKyHIbI

Haxkson skBatopa k sxsmntuke Ha 3rmoxy 2000 roga: 23° 26 21.45”
DkBaTOpHalIbHBIN paauyc 6378.14 km

[TonsapHslii pannyc 6356.77 km
Macca 5.974-10°" kr

Cpennsig mnoTHOCTh 5.52 1°cM |
O6bemubIit cocta atmochepsl: N2 (78%), Oz (21%), Ar (~1%).

3

Jdannsbie o Jlyne

Cpennee paccrosinue ot 3emiid 384400 km

MunumanbHoe pacctosgHue ot 3emin 356410 km

MaxkcumanbHoe paccrostue oT 3emian 406700 km
Okcuentpucurer opoutsr 0.055

Haxnon minockoct opouTsl K sxiuntuke 5°09’

Cunepuyeckuii (3Be31HBIN) epruoa oopamenus 27.321662 cyTok
Cunomunueckuit nepuoa obpamenus 29.530589 cyrok

Pagnyc 1738 km

Macca 7.348-10% kr wmm 1/81.3 maccer 3emin

Cpennsis mimotHOCTh 3.34 remM

Cdepuueckoe anpbeno 0.07

Buaumast 3Be3/1Hast BETMYMHA B IOJIHOJYHUE —12.7"

Bumas 3B€3/Has BEIMYMHA B TIEPBOii M nocnenHei gyerseptu —10™
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OUBNYECKHUE XAPAKTEPUCTUKHU COJIHIA U IIVIAHET

ITmanera Macca Pagnyc IInot- [Tepuon Hakmaon | I'eo- | Bun.
HOCTb BpalllCHUA QKBaTOpa MeTp. 3BE€3/-
BOKpPYT OCH K alb- | Hasg
IIJIOCKOCTH 66,[[0 BCIIN-
OpOUTEI yyuHa™

KI MaccChl KM | paguycChbl reM rpaaychl

3emiu 3emiun

Couxile 1.989-10%° | 332946 |695000| 108.97 | 1.41 | 25.380 cyr 7.25 - |-26.8
Mepkypuii | 3.302:10%° | 0.05271 | 2439.7 | 0.3825 | 5.42 | 58.646 cyr 0.00 |0.10 | -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 | 2345 |0.37| -
Mapc 6.419-10° | 0.10745 | 3397.2 | 05326 | 3.93 | 24.623wac | 2519 | 0.15| -2.0
[OnuTep 1.899-10%" | 317.94 | 71492 | 11.209 | 1.33 9.924 gac 313 | 052 | -27
CarypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 | 10.656uac | 25.33 | 047 | 0.4
Vpau 8.683-10® | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 wac** | 97.86 | 051 | 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 16.11 yac 2831 [ 041 | 7.8

* — 711 HauOOJTBIIIEH SITOHT AU BHYTPEHHHX [UTAHET U CPEHErO MPOTHBOCTOSIHUS BHEIIIHUX TUIAHET.
** _ oOpaTHOE BpallCHHUE.

XAPAKTEPUCTUKMU OPBUT IIVIAHET

[Inanera | Bonbmas nonyocs | OkcueHt- | Hakion k [lepuon CHHOOUYECKHUH
PUCHUTET |TUIOCKOCTH | OOpaleHus MEepUOT
SKIIUIITUKH

MJTH.KM a.e. rpagychbl CyT
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
Semis 149.6 1.0000 0.0167 0.000 365.26 cyt —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyt 780.0
KOnuTep 778.3 5.2028 0.0483 1.308 11.862 et 398.9
Carypn 1429.4 9.5388 0.0560 2.488 29.458 ner 378.1
VYpan 2871.0 | 19.1914 0.0461 0.774 84.01 net 369.7
Henrtyn 4504.3 | 30.0611 0.0097 1.774 164.79 ner 367.5




XAPAKTEPUCTUKHU HEKOTOPBIX CIIYTHUKOB IIVIAHET

Cnytnuk | Macca | Paguyc |IInotHocts | Panmyc Ilepuon |I'eomer-| Buaumas
opOUTHI |OOpamieHus | pud. 3BE3HAs
annOeno| BenmuuHa*
KT KM r/em’ KM CyT m
3emus
JIyna |7.348:10%| 1738 | 3.34 | 384400 | 27.32166 | 0.12 -12.7
Mapc
doboc 1.08:10"° | ~10 2.0 9380 0.31910 | 0.06 11.3
Jleiimoc | 1.8:10" | ~6 1.7 23460 | 1.26244 | 0.07 12.4
Onurep
Ho 8.94-10% | 1815 3.55 421800 | 1.769138 | 0.61 5.0
Espoma | 4.8:10% | 1569 3.01 671100 | 3.551181 | 0.64 5.3
Tannven | 1.48-:10%| 2631 1.94 1070400 | 7.154553 | 0.42 4.6
Kammicro |1.08:10%° | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypn
Tedust 7.55:10° | 530 1.21 294660 | 1.887802 | 0.9 10.2
Jliona 1.05-10% | 560 1.43 377400 | 2.736915 | 0.7 10.4
Pest 2.49-10* | 765 1.33 527040 | 4517500 | 0.7 9.7
Turan 1.35-10% | 2575 1.88 1221850 | 15.94542 | 0.21 8.2
Sner 1.88-:10*' | 730 1.21 3560800 | 79.33018 | 0.2 ~11.0
Ypan
Mupanza |6.33-10° | 235.8 1.15 129900 | 1.413479 | 0.27 16.3
Apms | 1.7-10* | 578.9 1.56 190900 | 2.520379 | 0.34 14.2
Ym6prons | 1.27-10% | 584.7 1.52 266000 | 4.144177 | 0.18 14.8
Turanms | 3.49-10°' | 788.9 1.70 436300 | 8.705872 | 0.27 13.7
OGepor | 3.03:10%* | 761.4 1.64 583500 | 13.46324 | 0.24 13.9
Henrtyn
Tpuron [2.14-10%| 1350 | 2.07 | 354800 | 5.87685** | 0.76 135

* — 171 OTHOJYHUSI UJTU CPETHETO MPOTUBOCTOSIHUS BHEUTHUX TUTAHET.
** — oOpaTHOE HAMPABIICHUE BPAIICHUS.

®OPMYJIbI NPUBJINKEHHOI'O BBIYNCJIEHUA

sinx = tgXx = X;

sin(a + X) ~Sina + XCoS «;

cos(a + X) = coS a — XSin «;

tg(a + X) = tga +

2

COoS™ o

@+x)" ~1+nx;

(X <<'1, yrJibl BBIp@XKAIOTCS B paJiiaHax).




