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Hoporoii gpyr!

Ilpexxne yem HayaTh pemare 3anaHus PermoHanbHOro »Jtama  Bceepoccuiickon
oJimMnuazasl no actponomuu 2017 rosa, 03HAKOMBTECH C IIPABUIIAMHU €T0 TIPOBEACHUSI.

Bam OytyT BpydeHbI JTUCTHI C YCIOBUIMU 33IaHUM OJIUMITHAIBI. Y O€AIUTECH, YTO
3TO OYIyT 3aJaHus JJis TOrO Kjacca, B KOTOpoM Bbl yuuTech. 3ajaHusi BBIJAIOTCS Ha
JIBYX JIUCTaX, MPOBEPbTE HAIUYHUE BCEX HEOOXOIUMBIX JIUCTOB C 3aJaHUSMH.
KonuuectBo 3amanmii — 6, Ha ux pemenue Bam Oyner orBeaeHo 4 wyaca. Bpewms
OTCUYUTBHIBAETCA OT MOMEHTA BbIAAYM JIMCTOB C 33 IAHUSIMHU.

Kpome s3toro, Bam noimxHBI BbIAATh 3 JIMCTAa CO CIPAaBOYHOW MH(pOpManuew,
pPa3pelIEeHHONW K MCIIOJIb30BAHUIO HA osmMmmuazae. [lomHuTe, 4T0 3TO — €IMHCTBEHHBIN
HWCTOYHHMK, KOTOpPbIM BBl MOXeETe MoJIb30BaThbCsl II0 XOAY pCELICHUs 3aJaHuu,
UCIIOJIb30BAHUE JIFOOBIX JPYTUX HCTOYHUKOB — HApYIICHUE MPaBHJI OJMMIIHAMbI, 32
KoTopoe Bbl MO)eTe ObITh MCKIIIOUEHBI M3 COCTaBa €€ Y4YacTHUKOB. BbI Takxke He
MOXETE  IOJb30BAThCA  IMEPEHOCHBIMH  KOMIIBIOTEpPAMH, MHPOrpaMMUPYEMBIMU
KaJIbKYJISITOpaMU UM MOOWJIBHBIMU TejiepoHamMHu (B JHOOBIX (YHKIHSAX) BO BpeMs
omumnuaasl. HacrostenbHO pexkoMeHayeM BaM OTKIIOYWTH HMX [0 OKOHYaHUS
OJIMMITHABI.

IIpu >3ToM Bbl uMeeTe TMPaBO MOJIB30BAThCS  HEMPOrPAMMUPYEMBIM
KaJIbKYJIATOPOM, JIFOOBIMU KaHIEISIPCKUMU MPUHAJICKHOCTAMA (KaK CBOUMH, TaK U
BBIJJAHHBIMA OPTKOMHUTETOM OJUMIIAAJIbI). Bbl MoxkeTe B at000€ BpeMsl NpUHUMATH
MPOAYKTHI IMUTAHUS, HO IIPU 3TOM CTApPaWTECh HE OTBJIEKATh, HE MEIIATh U YBAXaTb
TpyA Bammux apysen, HaXoammuxcs psSaoM.

Ecnu y Bac BO3HHMK BOIIPOC MO YCJIOBUAM 33JaHUM WIHM IIpaBUIaM MPOBEICHUS
OJINMIIHUAJbI, HE 3a/laBaliTE€ €ro BCIyX, a MpocTo nmogHumure pyky. K Bam monmoiiger
COTPYJHHMK OPTKOMMTETa, a MpHU HAJAOOHOCTH OH NPUIJIACUT YJIEHA >KIOPH, KOTOPHIM
oTBeTUT Ha Bam Bompoc.

Bbl MOeTe BpEeMEHHO MOKMHYTh ayJUTOPHUIO, NMPU 3TOM BBl JOJKHBI OTAATH
CBOIO pabouyro TeTpaab COTPYAHHKY OPIKOMHUTETa, HaxojsdiieMmycs B ayauTopuu. OH
BepHeT ee¢ Bam, korma Bbel BepHeTechb B ayIuTOpHUIO W TMPOJODKHTE paboTy.
OnHOBpEMEHHBIN BBIXOJ W3 ayJUTOPUM JIBYX WIH 00Jie€ YYACTHUKOB OJMMIIHUAIbI HE

JIOITYCKAETCS.



Bo Bpemsi onuMnuaasl Bce 3anucu (B TOM 4Mclie YEpHOBBIE) Bhl MoXxeTe nenaTh
TOJIBKO B TeTpaab (WM OJIOK JUCTOB), BbIIaHHYI0 Bam oprkomurerom. Jlenats 3anucu
Ha Kakyloo-mubo apyryro Oymary 3ampeniaetcs. Ha o6noxkke TeTpaau (Wid nepBoM
aucte OJI0Ka) HAMUIIUTE CBOIO (haMUIIUIO, UMS U OTYECTBO, KJIACC W HOMEP IIKOJIBI,
palioH, TopoJ WJIM WHOM HACENEHHbIM IyHKT, Tl€ HaxoauTcda Bama mkoma. Ota
nHopMaius JOJDKHA OBITh TOJIBKO Ha OOJIOXKKE, MHUCaTh €€ BHYTPU TETpaaud He
pasperaercs.

[lepByto cTpanuily TeTpaau (WJId MEPBBIA JUCT OJIOKA) OCTaBbTE YHUCTOM — OHA
noHaao0uTcst 1y paboTsl xtopu. Haumnaiite paboTy cO BTOpOI CTpaHUIBI TETPAIH.
s obecrieueHrss 0OBEKTHBHOCTH TPOBEpKH Bareit paboThl HauWHAWTE penieHue
KaXJI0W 3a71a4 Ha HOBOM cTpaHule. OcTaBbTe HECKOJIBKO MOCIEIHUX CTPAHUI] TETPAIH
JUISL YEPHOBBIX 3aIIUCEH, TOAINCAB UX CIOBOM «UEpHOBUK.

Eciu BeimanHOM BaMm TeTpaau HEOOCTAaTOYHO IS 3alMCEi, MOJHUMUTE PYKY.
Bawm BbIIaAyT eiie ogHy TeTpab.

[Ipu peleHnu 3aay MOMHUTE, YTO JKIOpU 0OpalllaeT BHUMAaHHE, MPEXKIE BCETO,
HE Ha OTBET, & Ha CTPYKTYpPY pElICHHs], 0OOCHOBAHHOCTb U CBSI3aHHOCTH 3aKOHOB M
(dakToB, kotopeie Bl wucnonb3yere. CrapaiiTech nucaTh MOJHBIE W MOJIPOOHBIC
pelieHus, Ho He A00aBJISINTE B HUX JIMIIHIOW UH(GOPMAIIUIO, HE OTHOCSIIIYIOCS K TeMe
3amaHus. 3amicy U PUCYHKH JIeJIaliTe aKKypaTHO, 9TOOBI Bamr X0 MpICu OBLIO JIETKO
noHATh. [lolyyuB OTBET, mocTapaiiTech MPOBEPUTH €ro U3BECTHBIMU BaM cniocobamu,
9TOOBI HCKITFOYUTH BO3MOKHOCTD CITyYalHBIX OITHOOK.

IIpu pemenun 3amaun 6 (B 10 u 11 kiaccax) Bel MoxkeTe nenaTe U3MEpPEHUS U
MOCTPOEHUS Ha MPWIOKEHHBIX K YCIOBHIO 3a7aHus rpadukax. Ecnu Bel cuuraere, uro
OHHM HEOOXOJUMBI JKIOpU JUIsl TIPAaBHJIBHOTO OlleHWBaHMs Barero pemienus — caaiite
JUCT ¢ ycnoBueM 3aaanus Ne6 BMecTe C pelICHUSIMU.

Ecnu Bbl 3akOHUMIM peEUIeHUsT paHblI€ CpOKa, HE CHEUTE MOKUAATh
aynuroputo. Mcrnonb3yiiTe ocraBiieecss Bpemsi, 4TOOBI €Ile pa3 MIPOCMOTPETh U
npoBepuTh Bce Bamu pemenus. HaBepHsika, B HUX OyJIeT TO, UTO MOKHO YJIYYIIIUTbh,
UJeaabHbIX pabOT HA OJIMMITHAJIC TPAKTUYECKU HE ObIBACT.

Ot Bcelt aymm xenaem Bam ycnexa Ha onnMnuaze!



3aganus PermoHaJLHOI0 3Tana oJuMnuaabl no acrpouomuun 2017 roga — 9 kJjaacce

Jlner 1

1. 12 suBaps 2017 roma cocrosyiack HanOoJiblIasi BOCTOYHAs 3joHrauus Benepsl. B
KaKOM CO3Be3/IMu Obl1a OBl BUJIHA B ATOT JieHb BeHepa, eciii ObI Mbl HaOJIOMAIIA €€ U3
ommxkaimmx okpectHocted ConHua? OpOWUTbl IJIAHET CYHUTAaThb KPYTOBBIMH U

JICKAIIMMU B IINIOCKOCTH JOKJIUIITHKH.

2. KTo coBepiiaet ojiuH 000poT BOKpYyT ocu CaTypHa ObICTpee M BO CKOJIBKO pa3 — caM

CarypH unu ero konblo? Paguyc konbsua CatypHa cuutars paBHbM 112 500 kwm.

3. JIrobuTenp acTpOHOMUU, HE JIBUTASIChH MO MOBEPXHOCTU 3€MJIIM, 3aMETUJI, YTO 3aX0]l
ConHila 3a TOPU3OHT MPOJOJDKAJICS POBHO 3 MHUHYTHL. B kakoM reorpaduueckom
paiione Poccuu on Haxomuicsa? Opbuty 3eMiu cyuTaTh KPYroBoM, aTMochepHoii

pedpakiueil npeHeopeys.

4. KopoTtkomnepuoanueckasi KOMeTa, HaXxoAs1mascs B aQernu cBoeil OpOUThI, BCTyNaeT B
npotuBocrosiHue ¢ CosHIEeM, pacroarasich B IJIOCKOCTH SKIMITHKU. BO3MOXHO 11
OyJeT yBUAETh €€ B MECTHYIO IOJHOYb Ha CPEIHHUX LIMPOTax BO BpeMs OJrKaiiiero
MPOXOXKACHUS TEPUTeIusl OpOUTHI, ecau Ooublasi moIyock opOUTHI paBHa 2.92 a.e., a
skcreHTpucuteT — 0.80?7 Yemy OyaeT paBHO pacCTOSHUE MEXAY 3eMJIeH U KOMETOH B

MOMEHT NpOoXoxkaeHus nepurenus? Opouty 3emin cHuTaTh KPyroBO.

5. Ouenure BUAMMYIO 3BE3AHYIO BeanuuHy Mieunoro [lytu npu HaOmoneHud u3
Bonbmoro Marennanoa O6maka, cuuTas, yTo Hama ["ajaktuka coctouT u3 250 Mipa
3Be3n, noxoxkux Ha Connne. Paccrosuue no bonbmoro MaremianoBa Oo6naka
coctaBisieT 163 Thic. CBETOBBIX JeT. AOCOMIOTHYIO 3Be3AHYI0 BenuunHy CoisHia (ero
3BE3JHYI0 BEIMYMHY ¢ paccTossHus 10 1K) cuuraTh paBHOM 5. MeX3BE3IHBIM

IO JIOIICHHUCM CBCTA HpCHe6p€‘{B.

3ajanue 6 — Ha aucTe 2




3aganus PermoHaJLHOI0 3Tana oJuMnuaabl no acrpouomuun 2017 roga — 9 kJjaacce

Jluer 2

6. B Tabnuiie npuBeeHbl KOOPAUHATHI 1 MOMEHTHI BEpXHEUW KyJIbMHUHAIIMA HEKOTOPBIX
3Be3q (mpoxoja uepe3 HEOECHBIM MeEpUAHaH TEKYIed TOYKM HaOMIOACHUS) 10
BcemupHoMy BpeMEHM M HUX BBICOTHI B 3THU MOMEHTBI, U3MEPEHHbIC JABUTAIOIINMCS
HaOJroAaTeNIeM B HEKOTOPBIN Bedep. Cunrasi ABMKEHUE HAOTIOAATENs TI0 TTIOBEPXHOCTH
3emMiid paBHOMEPHBIM U MPSMOJIMHEHHBIM (0€3 TTOBOPOTORB), OMPENICTUTE HAIIPABICHHE

H BCJIIMYNHY €T0 CKOPOCTH.

3Be3/a [Ipsimoe CkioHeHue Bpems Bricora
BOCXOKJCHHE KYJIbMUHAIIUH, (tor)
UT
Bera (o JIuper) 184 37m +38° 47’ 214 00Mm +80° 17’
Ansranp (o Opia) 194 51m +08° 52’ 224 20m +50° 22’
Jeneo6 (o JIedems) 204 41m +45° 17’ 234 l4m +86° 47’




3aganusa PermnoHaJdLHOro 3Trana oauMnuaabl o acrpouomuun 2017 roga — 10 kiaace

Jluer 1

1. IlepBuuyHOE KOJIBLIO pagyrd oOpasyercs KalUlsIMH BOJbI, MPEJOMIISIOIIMMH CBET
Connua mnox yrmoM 138° 1o  OTHOIIEHMIO K M3HAYAJIbHOMY  HAIIPaBIICHUIO
pacnpocTpaHeHus: u3iaydeHus. Ha kakux mmporax Ha 3emiie NepBUYHAs paayra
HUKOTJ]a HE MOXKET ObITh BUJHA HA HEOE B UCTUHHBIN COJHEUHBIHN NoJeHb? Penbedom
3emiu, pedpakuueid, yraoBsiMu pazMepamu CoNHIIA U TOJIIMHON pasyTy npeHeopeyb.
Cunrtarp, YTO KIMMAaTUYECKUE YCIOBHS MO3BOJISIOT Pajayre MOsBISATHCS B JIIOOOM MecTe
3emuu B JII000H CE30H roja.

2. B HEKOTOpBIN MOMEHT BpeMeHH U 3emuis, U JIyna Haxozxsarca Ha pacctossHuu 1.0000
a.e. ot uentpa Connua. B kakom co3Be3nuu BugHa JlyHa 3eMHOMy HaOmroaaremnto?

3. Yuensie Oyayuiero npeaioxuin (aHTaCTUYECKUM MPOEKT, B XOAE€ KOTOPOrO BECHh
TPYHT Ha MOBEPXHOCTH Mapca 3JIeKTPOXUMHUYECKUM CIIOCOO0M ObLT OBl pa3iiokeH Ha
CBOOOJHBIE METAT U KHUCIOPOJ, U TaKMM 00pa3oM Oblia Obl CO3/aHa KUCIOPOIHAS
atMoc(epa Ha mianete. KakoBa ToJIIUHA CII0S TPYHTA, KOTOPBIN HYKHO nepepadoTaTh,
yTOOBI JaBJICHUE TAKOW KUCIOPOJHOW aTMocdepsl y MOBEpXHOCTH Mapca okazaioch
TaKUM K€, Kak arMoc(epHoe JaBjieHue y nmoBepXHocTu 3emiu? CyuraTh, YTO TPYHT
Mapca cocToWT W3 MHHEpajia JUMOHUTAa C XuUMHYecKod ¢opmynorn Fe,O; u
IUIOTHOCTBIO 3.5 r/cM°. ATOMHBIE Beca Kejesa M KHCJIOpOJIa COCTaBIAOT 56 u 16
COOTBETCTBEHHO.

4. Bunnmas 3Be3/Has BETMUMHA 3Be3/IbI Peryi paBua +1.4", paccrosinue 10 Hee 24 1K,
Macca — 3.5 maccel ConHila, mepuoj; oceBoro BpauieHus — 16 yacos. Mcxonas u3 stux
JNAHHBIX, HAaWJUTE MHHUMAJIbHO BO3MOXHOE 3HAYECHHE TEMIIEPATypbl IOBEPXHOCTH
Peryua.

5. Tlocne 00paboOTKM BceX MaHHBIX KocMuyeckod obOcepBatopuun GAIA Oyayt c
JOCTaTOYHOW TOYHOCTHIO TOJYYEHBI MapalljIakchl 0OBEKTOB B JABYX CITyTHUKAX HaIle
lNanaktuky, bonpmom u  Manom MaremnanoBeix obOmakax. Ilpenmonaraemsrit
napamiake bonbmoro MaremnanoBoro O6naka (BMO) coctaBnser 20 MUKPOCEKYH]
nyru. Onpenenure, BO CKOJIbKO pa3 Aayibllle OT HAaC HaxoauTcs ["aiakTuka AHJIpOMETbI,
ecnu paccrosiHue a0 Hee nopsaka 800 knk. Bo3moxno nau w3 gaHHbix GAIA
ONpENENIUTh MapaJIaKC TYMAaHHOCTH AHApoMmensl, eciau napamuiakc bBMO onpenenen ¢
To4HOCTBIO 10%?

3aganue 6 — Ha JucTe 2




3aganusa PermnoHaJdLHOro 3Trana oauMnuaabl o acrpouomuun 2017 roga — 10 kiaace

Jlucr 2

6. B xome KocMUYeCKOW HKCHENUIMM Oyayiiero Ha HeOOJblIoN actepoup ObLia
YCTAaHOBJICHA MOIIHAS JiaMIia, paboTaromiasi OT CTaOWJIBHOTO aTOMHOTO HCTOYHHKA
sHepruu. Ha pucyHke nokaszaHa 3aBUCUMOCTh 3BE3/IHONM BEJIUYUHBI JJaMIIbl Ha 3eMJie OT
BpeMeHu. Onpenenure OOJBUIYIO MOJIYOCh W IKCLUEHTPUCUTET OPOUTHI acTEpOUJA.
CuutaTh, 4TO OpOUTA JISKUT B TUIOCKOCTH DKIUNTHUKUA M HE 3aXOAUT BHYTPb OPOUTHI
3emiid, acTepou He OTPAXKAET M HE 3aTEHSET CBET JIaMIIbl, a caMma jamIiia paBHOMEPHO
CBETUT BO BCE CTOPOHBI W BCErJa CYIIECTBEHHO sipue camoro actepouga. OpOuty
3emMJIM CUUTaTh KPYrOBOil.

16

17 4

18

19

20 AN

3Be3gHaga BenuumHa

21
0 2 4 6 8 10 12
Bpewms, rogbl



3aganusa PermoHaJLHOro 3Tana oJauMnuaabl o acrponomun 2017 roga — 11 kiaace

Jluer 1

1. ConHeuHble Yachl COCTOST M3 BEPTUKAIBHOIO II€CTa BHICOTOM 4 M M IIOCKOTO
ropu3OoHTaNIBHOTO Hudepdsata. B kKakolW-TO MOMEHT TE€Hb OT IIECTa JBUrajach IO
udepOaaTy ¢ yriioBoM CKOpOCThIO POBHO 1 rpamyc B MuHYTY. Ha kakux muporax Ha
3emiie 310 Morjo ObITh? Kakas mpu 3TOM Morja ObITh MaKCHMajbHas JJIMHA TEHU?

YrnoBeimu pazmepamu ColtHIIa mpeHeopeyb.

2. Jlanekas rajnakTvka, noxoxas Ha Hamy ['anaktuky Mueunsiii [1yTe, uMeeT kpacHoe
cmemenue 0.01. Ha yriioBoM pacctossHMM 5’ OT Hee BHJIEH €€ CIyTHUK — KapJuKOBas

rajiakTuka. OueHure nepuoji ee oOpamieHus: BOKpYTr OOJbIION ralakTUKH.

3. Yuenble Oyaymiero npeajgoXuwin (paHTaCTUUYECKHM MPOEKT, B XOAE€ KOTOPOTO BEChH
IPYHT Ha MOBEPXHOCTH Mapca 3JIEKTPOXUMHUYECKUM CIIOCOOOM ObLT OBl pa3iioKeH Ha
CBOOOJ/IHBIC META/I M KHUCJIOPOJ, U TakuM 0Opa3oMm Oblia Obl CO3/1aHa KHUCJIOPOAHAs
atMoc(epa Ha rmaHere. KakoBa TOIIMHA €105 IPyHTa, KOTOPBIM HY>)KHO niepepadoTarsh,
4YTOOBI JABJIEHUE TAKOW KHMCIOPOIHOM aTMocdepbl y MOBEpXHOCTH Mapca okas3anoch
TaKUM e, Kak aTMochepHOoe JaBieHHE y MoBepXHOCTH 3emiu? CUuTarh, YTO TPYHT
Mapca cocToUT M3 MHUHEpaja JIMMOHUTAa € XuUMHuYecKod ¢opmyrnoin Fe,O; u
IUIOTHOCTBIO 3.5 I/cM’. ATOMHBIC Beca )Kene3a M KHCIOPOJa COCTABISIOT 56 m 16

COOTBCTCTBCHHO.

4. BuauMas 3Be3qHas BeIMUYMHA 3Be31bl Peryn pasna +1.4™, paccrosaue 10 Hee 24 1K,
macca — 3.5 maccel ConHila, nepuoj; oceBoro BpaunieHus — 16 gacos. Mcxons u3 stux
JAHHBIX, HAWIUTE MHUHUMAJIbLHO BO3MOXXHOE 3HAUCHHUE TeMIIepaTypbl MOBEPXHOCTU

Peryua.

5. B Tl'anmaktuke Mneunsiii Ilyte pa3 B 20 ner BcubixuBatoT CBepxHoBble I Tuma c
abcomoTHO#M 3Be3aHOM BenmunHoi —18". Hackompko wacto Takue CBEpXHOBBIC
HOSABJISIOTCS B HEOe 3emim ¢ OeckoM spue Benepsl (—4™)? Paguyc anakTHKH c4uTaTh

PaBHBIM 15 KIIK, IIOTJIOIMCHUC CBCTAa COCTABJIACT 2™ Ha KIIK.

3aganue 6 — Ha JucTe 2




3aganusa PermoHaJLHOro 3Tana oJauMnuaabl o acrponomun 2017 roga — 11 kiaace

Jluer 2

6. Ha pucynke mnokazaHa 3aBUCMMOCTb 3BE€3/IHOM BEJIMYMHBI HEKOTOPOW KOMETHI Ha
3emne or BpemeHH. Ompeznenute OOJBIIYIO IMOIYOCh U SKCLEHTPUCUTET OpPOUTHI
KoMeThl. CunTaTh, YTO OpOUTA JIEKUT B IJIOCKOCTU SKIUNTHKU U HE 3aXOAUT BHYTpPb
op6utel 3emau. CBETUMOCTh KOMETHI OOPATHO MPONOPLUOHAIBHA YETBEPTOM CTENEHU
ee paccrogHuss oT CosiHIIa, KOMETa pPAacCeMBAaeT CBET PAaBHOMEPHO BO BCEX

HarpasiaeHusx. Opouty 3eMiIu CUUTaTh KPYTOBOM.
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CIIPABOYHBIE JAHHBIE

OcHoBHbIe pu3nUYecKre 1 ACTPOHOMUYECKHE MOCTOSTHHbIE
['paBuTALHOHHAs OCTOsIHHASL G = 6.672-10 " M kr ¢
CkopocTb cBeTa B BakyyMme C = 2.998:10° m/c

ocrostaaas Bonsrvana k = 1.38:10 % m*kr-c > K '
VYHuBepcanpHas ra3osas nocrosiHHas # = 8.31 m>kr-c K ' -Moms™
[Tocrostnnas Credana-bonpimana 6 = 5.67- 10 k¢ > K™
Macca nporona m, = 1.67-107 xr

Macca snextpona me = 9.1 110" kr

ActpoHoMudeckas equanma 1 a.e. = 1.496-10' m

IMapcek 1 mk = 206265 a.e. = 3.086:10'° m

[Tocrosinnas Xa66m1a H = 68 (xm/c)/Mik

1

Jlannbie o CoHue

Pannyc 695 000 km

Macca 1.989:10%° xr

Caernmocts 3.88:10%° Bt

Crnekrpanbhblii k1ace G2

Buaumas 3Be3aHas BenuuuHa —26.78™

A6comoTHas 6ooMeTprYECKas 3Be3Has Benuunna +4.72™
ITokasatens nsera (B-V) +0.67"

D¢ dexruBHas remmneparypa S800K

CpenHuii rOpU30HTAIBHBINA Napayiakc 8.794"

Ckopocts asmxkenus B ["anaktuke 230 km/c

HNHTerpanbHblii MOTOK YHEPTUM HA paccTossHUM 3emun 1360 Br/m’

Jdannblie 0 3emie

Okcuentpucuret opoutst 0.017

Tponuyeckuii rox 365.24219 cyTtok

Cpennsist opOuTanbHast CKOpocThb 29.8 km/c

[Tepuon Bpamenus 23 yaca 56 Munyt 04 cexyH bl

Hakunon skBatopa k sknunrtuke Ha 3noxy 2000 roga: 23° 26’ 21.45"
DKBaTOpHaANIbHBIN paauyc 6378.14 km

[Tonspuelit paguyc 6356.77 km

Macca 5.974-10° kr

CpenHsist II0THOCTH 5.52 rem

O6beMHbI cocTaB atmochepsl: N, (78%), O, (21%), Ar (~1%).

Jdannbie o Jlyne

Cpennee paccrosinue ot 3emiaun 384400 km

MunumanbsHoe pacctosHue ot 3emin 356410 km

MakcumansHoe pacctosinue ot 3emiu 406700 km
Okcuentpucurer opoutst 0.055

Haxon mmockoctr opoutsl k skmuntuke 5°09’

Cunepuueckuit (3Be31HbIH) iepuoa ooparienus 27.321662 cyTok
Cunoauyeckuii nepuoa oopamenus 29.530589 cyrtox

Pannyc 1738 km

Macca 7.348-10% xr wm 1/81.3 maccs 3emim

Cpennsis mnotHocTs 3.34 rem

Cdepuueckoe annbdeno 0.07

Buaumas 3B€31Has BEIMYMHA B OMHOIyHHE —12.7™

Bunumas 3Be3/1Hast BETMUMHA B IEPBOM U MOCIEAHEN YETBEPTH —10™

10



OU3NYECKHUE XAPAKTEPUCTHUKH COJIHIA U IIJTAHET

[Inanera Macca Pannyc [Inot- [Iepuon Haxknon | I'eo- | Bun.

HOCTh | BpallleHUs | 9KBaTopa | METp. [3Be3.-
BOKpYT OCH K amb- | Hag

ruiockocty| Oeno | Benu-

OpOUTHI yyuHa™*

KT MaccChl KM | paguychl rcM rpaxychl
3emun 3emun

Connne 1.989-10° | 332946 |695000| 108.97 | 1.41 25.380 cyt 7.25 - |-26.8
Mepkypuii | 3.302:10” | 0.05271 |2439.7 | 0.3825 | 5.42 58.646 cyT 0.00 0.10 | -0.1
Benepa 4.869-10** [ 0.81476 | 6051.8 | 0.9488 | 520 [243.019 cyr**| 177.36 | 0.65 | —4.4

3emis 5.974-10** | 1.00000 | 6378.1 | 1.0000 | 5.52 23.934 gac 2345 | 037 | -

Mapc 6.419-10% | 0.10745 | 3397.2 | 0.5326 | 3.93 24.623 yac 25.19 | 0.15 | 2.0
OnuTep 1.899-10%7 | 317.94 | 71492 | 11.209 | 1.33 9.924 gac 3.13 0.52 | 2.7
CatypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 uac 2533 [ 047 | 04
VYpan 8.683-10% | 14.535 | 25559 | 4.0073 1.32 | 17.24 yac** 97.86 | 0.51 | 5.7
Hentyn 1.024:10%° | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 uac 2831 | 041 | 7.8

* — 111 HanOOJBIIIEH AIOHTAIIK BHYTPEHHUX ITAHET M CPETHETO MPOTHBOCTOSIHUS BHEIITHHUX TUIAHET.
** — oOpaTHOE BpaleHHeE.

XAPAKTEPUCTUKU OPBUT IIVIAHET

[Inanera | bonbmasg nomyock | OxcueHt- | Hakion k Ilepuon CHuHOINYECKUI
PUCHUTET |TUIOCKOCTH | OOpalleHus 1(S0)5 (Vi
SKIIMIITHKH

MIIH.KM a.c. rpagychbl CyT
Mepkypwuit 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
3emirs 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 2279 1.5237 0.0934 1.850 686.98 cyt 780.0
FOnurep 778.3 5.2028 0.0483 1.308 11.862 et 398.9
CarypH 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
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XAPAKTEPUCTHUKHN HEKOTOPBIX CITYTHUKOB IIJIAHET

CnytHuk | Macca | Paguyc | IInotHocts | Pammyc Ilepuon |T'eomer-| Bunumas
OpOUTHI | OOpameHusi | pud. 3BE3HAs
anpbeno| BeauuuHa*
KT KM r/em’ KM CyT m
3ems
Jlyna |7.348-10%| 1738 | 3.34 | 384400 | 27.32166 | 0.12 | -12.7
Mapc
doGoc 1.08-10'°| ~10 2.0 9380 031910 | 0.06 11.3
Tleiimoc | 1.8:10° | ~6 1.7 23460 | 1.26244 | 0.07 12.4
IOnurep
o 8.94-10*| 1815 3.55 421800 | 1.769138 | 0.61 5.0
EBporna 4.8:10% | 1569 3.01 671100 | 3.551181 | 0.64 53
Tanmmen | 1.48:-10% | 2631 1.94 1070400 | 7.154553 | 0.42 4.6
Kammcro | 1.08:10% | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypn
Tedus 75510 | 530 1.21 294660 | 1.887802 | 0.9 10.2
Jlnona 1.05-10*' | 560 1.43 377400 | 2.736915 | 0.7 10.4
Pest 2.49-10*'| 765 1.33 527040 | 4.517500 | 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
Ypaun
Mupanzna | 6.33:10" | 235.8 1.15 129900 | 1.413479 | 0.27 16.3
Apidiib 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
Turaaus | 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
Henryn
Tputon | 2.14-10%| 1350 | 2.07 | 354800 | 5.87685** | 0.76 |  13.5

* — TS TIOJTHOJIYHUSI MJTA CPETHETO MPOTUBOCTOSHKSI BHEIITHHUX IITAHET.
** — 00paTHOE HAIIPABJICHUE BPAIIICHUS.

®OPMYVYJIbI NIPUBJIMNKEHHOI'O BBIYNCJIEHUA

sin X = tgX = X;
sin(a + X) = sin@ + Xcos «;

cos(a + X) ~ cosa — Xsin;

X
tg(a+x)~tga+——>—;
cos”

1+x)" ~1+nx;

(X << 1, yrnbl BeIpaXaroTcs B paJraHax).
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