IMPUMEPHBIE PEIIEHUS 3AJIAHUA ITO ACTPOHOMUHA

7-8 KJaaccenbl

Hcxomst u3 m3BecTHOHM (opmyisl, ¢ = hp BeicoTa CeBEepHOro IMOII0Ca MUPa PaBHA IIHUPOTE MECTA, JIETKO 3aKJIFOYUTh, Y4TO
Kopabnp Haxoawics B CeBEpHOM TONyIIapuu 3emMuid, Ho O1m3 skBaropa. V3 mpruBEeIEHHOTO TEKCTa TaKXe CIEHYeT, 4TO
eciu [lonmspHast ObuTa BUIHA IO JIEBOMY OOpTY, TO KOpalOip JBUrajcs Ha BOCTOK. [IOATBEpIKAECHHEM 3TOTO SIBISIOTCS

,I[aJ'ILHCﬁH.IPIC CJIOBA aBTOpA: «...nymb HAW NPAMO HA 60CMOK».

BeHepa MOXET Ha6J'IIO,Z[aTBC$I B 30JMaKaJIbHOM CO3BC3IUHN EJ'II/IBHGHOB. Tak ke oHa MOXKET Ha6J'IIOZ[aTLCH B CCBepHOﬁ qaCTHu
CO3BEC311A OpI/IOHa, TaK KdaK 3TO BCETO HAa HECKOJIbKO I'palyCOB HOKHEC DKJIIUIITUKHU, a OTKIIOHCHHUC BCHCpLI OT SKJIMIITUKH

MOXKET JOCTUTaTh 8°. B CO3BEC3aUN Boapmoro Hca, JAaJICKOM OT 3KJIMIITHKH, BeHepa HaXOJUTHECA HE MOXCT.

3B€3Z[a Anbzle6apaH HaxXOAUTCA HCTIOAAJICKY OT OKJIUIITUKU B CO3BE3ANU Tem,ua. COHHHG MMpOXOUT ITY o0iacts HeOa B
KOHIIC Mas — Ha4daJIC MIOHA. J'[yHa B (1)336 HGpBOﬁ YCTBCPTU OTCTOUT OT COJ'IHIIa Ha 90 TrpaayCoB K BOCTOKY U HaXOAWUTCA B

TOM MecTe Heba, kyna ConHIle npueT yepe3 Tpu Mecsia. CreoBaTenbHO, ceiivac KOHell (eBpais — Havyallo MapTa.

[lpuMeHNM  COOTHOIIEHHE  paBEHCTBA  KHHETWYECKOW  SHEPrMM  BaroHa W METEOPHOM  4YacTHIBL:

m
mBVZBz mquu, Vlt = VB —£ = 63, ZSW/C .
m

u
Ilo ¢opmyne, cBA3BIBAIONIE CHHOAWYECKHH W CHISPUYCCKUN MEpHOIsl OOpamieHus (ypaBHEHHE CHHOINYECKOTO
IBIDKEHUS), HAXOIUM cHunepudeckuid nepuon taHetsl 7 = 8 mer. [lpumenss tperwii 3akoH Kemnepa, MOXXHO HaWTH

OOJBIITYIO TTOTYOCh OPOUTHI ATOH TIAaHETH @ = 4 a.e. OTCIo/1a MOYKHO CIETaTh BBIBO, YTO STO aCTEPOHI.

JlyHa HaxoJuUTCsl B 3€HUTE Ul HAOIIOMATeNIsl Ha 3MHOM 3KBaTOPE CTOJIBKO pa3, CKOJBKO pa3 OHa IepecekaeT HeOeCHBIN
skBaTop. B TeueHue cupmepmueckoro mecsna (27,32 cyrok) Jlyna mBaxibl mepecekaeT HeOECHBINH SKBaTOp. 3HAYMT, B

TeueHue roja JlyHa HaxoauTCs B 3eHHUTE 25 pa3 i HaOIoAaTe s Ha 3eMHOM 9KBaTOpe.
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Ha 3eMne, TaK KaK Hallla IJIaHETa UMECT 60J'ILIJ_Iy10 YIJIOBYIO CKOPOCTH BpalllCHUA, YEM BeHepa.

Turtan u Mepkypuii IMEIOT CXOIHYIO Maccy M pa3Mepbl, HO MepKypHil HaxoquTCst 3HAaUNTENbHO OJrKe K COITHILY U 1oJTyqaeT
OT HEro HaMHOro Oosble TemIa. B pasorperoil arMocgepe 4acTuibl UMEIOT OOJIbIINE CKOPOCTH U JIerde MOKUAAIOT IUIAHETY.

[Mostomy Mepkypuii He yaepsxan atmochepy. Xonoanas armocdepa TutaHa 3HAUUTETBHO OOJiee YCTOHYUBA.

MakcumasbHoe yrioBoe paccrostaue Mepkypus ot Counnia cocrasisier 28°. [loaromy eciin CosHIle HaXOUTCS Ha T1yOWHE
He MeHee 6 ° 1Moj ropu30HTOM, TO MepKypuil He MOXKET HaxoIuTbcsi Ha HeOe Bhime 22° (ecnu nuHust ConHie-Mepkypuii
MepIeHANKYIspHa TOPU30HTY). HeoOX0IMMO OTMETHTh, YTO yriioBoe paccrosane Mepkypusa ot ConHIa MOXeT A0CTHYb 28°
TOJBKO BO BpeMsl HauOOIbIIEeH BOCTOYHOM OJJIOHralMM BOJHM3M BECEHHErO PAaBHOJCHCTBUS W HaMOOJNbIICH 3amajHoi
JJIOHTalMK BOJIN3M BECEHHETo PaBHOJCHCTBUS. B o0omx ciyuasx Mepkypuit Oyner Haxomutbess Haj ConHIeM B paifoHe
I0)KHOTO TPOITHKA, TJIe B 3TO BPEeMs SKIIMIITHKA PACIIoJIaraeTcs MepreHUKYISIPHO TOPU30HTY. VIMEHHO TaM MOXHO YBHIETh
Mepkypuii Ha BeicoTe 22°. OnHako MepKypuii MOXKHO HalWTH 3HAYUTEIIHLHO BHIIIE (B MpE/esic — B 3eHUTE) BO BPEMsI ITOJTHOTO

COJIHCYHOTI'O 3aTMCHHMU .

[MpumMem 3a Hane)xHOE paspelieHue rinasza denoBeka 2'. OnpepenuM HOJ KaKUM YIJIOM BUIHa Bemnukas xutaiickas cTeHa
Mapca a=arcsin (L/D), tne L - mmHa crensl, a D — paccrosane or Mapca no 3emnm. Tak kak Mapc HaxomuTcsi B
KBaJpaType, TO W3 IPAMOYTOJbHOrO TpeyroibHuka - D = 1,15 ae. wmm =~ 172000000 kM. Otcroma a = 0,13'. 3Haywr,

yBenrueHue N = 16 kpart.

1) Bo Bpems 3arMenus JIyHbl, OHa HaXOIUTCA B MPOTUBOCTOSIHUM ¢ CONHIIEM M MPOXOAUT IO CEBEPHOM YacTH 3eMHOI
TeH!. 3HaYNT e€ KOOpANHATHI cieaytomue — o <11 gacos,a d =+ 7°

2)ITo dhopmyste Ist BHICOTHI CBETHIIA B MOMEHT BepxHe# KynbMunanuu 90-h=¢-6 naxoaum, uro h ~ 37°

3)[TocTpouB YepTek, MOKHO BBIYMCIUTD 110 YCIOBHUsIM 3amanus, uTo L = aRs / (Rc—Rs), rie L — anuHa 3emHo# TenH, Re-
pamnyc Connna, Rs — pagnyc 3emMid, a — relTMOIEeHTPHYIECKOE PaccTosHIE 3eMITr, KOTOpoe paBHO @ = Rs / Sinp, roe p —

napaiuiakc Connua a = 148152685 km, L= 1370070 km.

YrtoOb! pakeTa mepennia Ha SJUTUIITHYECKYI0 TPAeKTOPHIO TToJIeTa K MepKypHIo, ee CKOPOCTh Ha opouTe 3eMIIH JI0JKHA OBITH
MeHbIIe KpyroBoil. CiieoBaTenabHO, PakeTy HY)KHO 3allyCKaTh B CTOPOHY, IPOTHBOIOIOXKHYIO OpPOMTAIEHOMY JBHKEHHIO
3emin. [lockonbKy HampaBiIeHHS CYTOYHOTO BpPAIIEHHS W OPOWUTANBHOTO OOpalieHus y 3eMJIH COBIANAIOT, MPH THEBHOM
3aIlyCKe CTapTOBasi CKOPOCTb PaKeThl CKIIAIBIBACTCS CO CKOPOCTHIO BpallleHHs 3eMJIM. DTO BHITOJHO. Pa3HWIA cTapTOBBIX
CKOpOCTE JHEBHOTO U HOYHOTO 3aITyCKOB MOXKET COCTaBHTh 10 1 KM/C (IIOCKOJIBKY CKOPOCTB BpallleHHs1 3eMIIM Ha SKBATOpe

0,5 xm/c). JIoBOIBHO JIETKO JI0Ka3aTh, YTO 3aMyCK JOJDKEH MPOUCXOAUTH B IIEPBOH ITOJOBUHE JTHS.
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o o 2
CKOpOCTB JBHXXCHUA ITINIAHCTHI 110 CBOCU 0p6I/ITe OnmsKa K KpYyroBou: Vi=——. J_IJ'IH KOMCT, ABMIKYIIUXCA 110 SJUIAIITUYICCKUM
r

opbuTtam ¢ 04eHb OOJIBIINM SKCIEHTPUCUTETOM, MOYKHO MPUHATH & = oo. Torma cKopocTb KOMETHl Oim3Ka K mapaboIndecKoil -

, 2GM
V" = ——— . Takum o0Opa3om, KOMETH Ha OIMHAKOBBIX C IUIAHETAMH paccTOsSHIIX oT COJHIIa UMEIOT CKOpocTh B 1,4 pasza
r

6ounpure. [TosT npaB, Ha3BaB KOMETHI TOPOTLIIMBBIMH.

Ilo ompeneneHuio XoJogHBIE TOsca 3€MIIM OTPAHUYEHBI TOJIAPHBIMU KpPyraMu, IIHPOTa KOTOPBIX CIENyeT U3 YCJIOBHA
HE3aXOJAIIeT0 U HEBOCXOJAIIETO CBETHJIA JJIS LIEHTPa COJHEYHOIO AMCKA MPHU MpeebHBIX 3HAYEHUSAX €ro CKIOHEHUS 0=tg,
o=166° 33,5". TlonaraeTcs Takxe, 4yTO 3eMHass aTMocdepa He BIMsSCT Ha BuauMoe mosiokeHue ColHIla Ha HeOecHOU cdepe.
3aBUCHMOCTb COJHEYHOW MHCOJISILIMK OT IMUPOTHl HOCUT MOHOTOHHBIN XapakTep, U MOITOMY MOHSTHS KIMMAaTHYECKUX IOSCOB
HUMEIOT YCTIOBHBIN xapaktep. [Ipu BBeneHuu moHATHH HenmpepbiBHOTO mojsipHoro nHs (HIIA) m HenmpepbIBHON NOJISApHON HOYM
(HITH) cumraetcs, 4TO yKa3aHHbBIC SIBICHUS HACTYIAIOT IPU KaCAHMHM MaTeMaTH4eCKOTO TOPU30HTA BEPXHUM KPAaeM COJIHEUHOI'O
JMCKa, MPUIOAHATHIM OTHOCHTENIHHO MCTHHHOTO IOJIOKEHHsS Ha BeNWYuHy pedpakiuu. Benencrsue storo rpanuust HITJT u

HITH otnuuaroTcs OT MMPOTH MOJSIPHBIX KpyroB Ha +51° (cpemumii yrmosoit pammyc Comnua 16+ cpemHee 3HaueHHE

pedpakuuu 35°).

Panmuyc cranmoHapHoi opouTsl Jerko omnpezaensercs u3 |l 3akona HeroTona. IleHTpocTpeMHTEIBHOE YCKOPEHHE CIIYTHHKA Au.c.

M
JBHIKYIIETOCS 10 TaKOi opouTe, Oyzer paBHo &, . = o°r=G F (1), rme r — paguyc KpyroBoi opouThl; M — Macca IIaHEeTH;

2
G — l"paBI/ITaL[I/IOHHaH IOCTOSAHHAA, M — yI‘J'IOBaH CKOpOCTL CHyTHI/IKa, w = _T y T — Hepnon CHyTHI/IKa, paBHLIﬁ Hepno,uy
2
3 MT
BpamleHns miaHeThl. U3 dopmymer (1) cmemyer, uto I =G " TakuM o00pa3oM, Uil KauyeCTBEHHOTO peIICHHS
T

M T
T = gL 4 (—ﬂ)2 (2), rme uHAEKCH «/I» U «3» yKa3bIBAIOT Ha
M.T, M, \ T,

MPUHAIIC)KHOCTh NPHUBOANMBIX BEJIMYUH COOTBETCTBCHHO K CTAHMOHAPHBIM CIIYTHHUKAM .HyHI)I " 3eMIIH. I/ICHOJ'II)3y€M B (bOpMyJ'IG

r
o o J
MOCTABJICHHOH 3aJ1a4M HAJ0 HAUTHU OTHOWIEHUE: — = 3
r
3

(2) oTHOLIEHNS, KOTOPBIE B ACTPOHOMHHU JTABHO OTIPE/ICIICHBI: M/M3=1:81,3=1:3% TwT3=27,3=3%. Orciona ra/r3=3. OTHOIwEHUE
BBICOT CTAIIMOHAPHBIX CITYTHHKOB Ul TAHHBIX KOCMHYECKHX Tel OyJeT HEeCKOJIBKO MeHbIe TpeX. TOYHbIE BBIYHMCICHUS JAalOT
JUIsl BBICOTHI cTarimoHapHoi opoutsl JIlynsl Hr=86700 kM. He 3aTparuBasi BOnpoc 0 MpakTU4YeCKoW HEOOXOJUMOCTH B OyIylleM
3aIycKa CTalMOHAPHOTO CIyTHHKAa BOKPYr JIyHBI, MOXXHO IpEAIOJOXHTb, YTO €ro opoura notpedyeT HENpepbIBHOU

KOPPEKTUPOBKH U3-3a BO3MYIIAIOLIET0 IPAaBUTAIIMOHHOTO ICHCTBHS 3EMITH.

CymiecTByeT 1ebIi Kilacc KOMET, IMEIOINX OYeHb Majloe NepurenuiHoe paccTosiare. Bramu ot ConmHIa OHE MOTYT OBITH OYE€HBb
ci1abbIMHU, OHAKO BOJIM3M MEPHUTETHs UX OJECK CHIIBHO YBEIMYHMBACTCS, HEPEIKO JOCTUTASI OTPUIATEIbHBIX 3BE3AHBIX BEIHUHH.
B 510 Bpemsi onm HaxomaTcs BOMm3m CoONMHIA, W BO BpPEMsS IOJHOTO COJIHEYHOTO 3aTMCHHUS TOSIBISICTCS €IMHCTBEHHAs

BO3MOKHOCTh HAWTH 3T KOMETHI C IIOMOIIBIO OOBIYHOI ONTHKH.



B MozmenbHOM npuOIMKEHHH OyIeM CUHTATh, YTO BCS KMHETHUYECKAst SHEPTUs METEOpHUTa 2 GyxeT moTpavueHa Ha HATPEB U

=cMAt+rM

HCIapeHue HeKOTOpOﬁ MacCbl BOAbI M, U rae I — yjaeibHas TEIioTa r[ap006pa30BaHI/I;{ BOJbl, ¢ — YyACJIbHas

mv 2

=—— =46572ke
2(cAt+r)

TCIIIIOCEMKOCTD, At — Pa3HOCTb TCMIIEPATYPHI KUIICHUA U HavaJlbHOU TEMIICPATypPhbI. CJ'IC}IOBaTeJ'IBHO

Korma 6apon MroHXray3eH HaXOIWICS Ha PacCTOSHHM X OT IEHTpa 3eMJM, Ha HEro JeWcTBOBajla cuila TATOTeHHs F Toibko
yacty 3emau paguyca X u maccoit M. TTockonbKy o6beM chepbl IponopLHoHaneH Kyby ee pamuyca, oTHomeHue M/M3=x3/RE,
Otkyna cuia TskecTd Fm=GMm/x?>=GMsmx/R3, rie G — rpaButanMoHHas MOCTOSHHAsA, a M — Macca OapoHa MIOHXTay3eHa.

VuuThIBas, YTO YCKOPEHHE CHJIbI TSKECTH Ha moBepxHocTH 3emin g=GMs/R?%s. Tlomyumm, F=mgx/R; Tak kak F

nponopuyroHaibHa X, TO JBHIXKCHHEC GapOHa OIMUCBIBACTCA YPABHCHHUEM TI'apMOHUYCCKHUX KOH€6aHPII>'I, C Iepruoaom T=2r ’B .

HpOJ'ICT CKBO3b 3€MIIIO B OIHY CTOPOHY MJIUTBHCA IMMOJIOBHHY NEpHUOJA. MaKCI/IMEU'[LHyIO CKOPOCTb NBUIKCHUS (B HEHTPC 36MJ’II/I)

MOXXHO BbIYHCIIUTD, UCIIOJIb3YSl YPABHCHUC FAPMOHUYCCKUX KOJIEOAHUH HIIH 3aKOH COXpPaHCHUA SHCPTUN V= 1’ gR . HOZ[CTaBJ'ISISI

3HaveHus, noyduM t=42 mun, v= 7,9 km/c.
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[Tnanera A — Benepa u HOnutep; mianera B — YpaH, korja ero och BpaiieHus HampasieHa Ha Counnne; [Inanera C, E, F —

Mepkypuit; mianera D — 3emurs.

Pons nenTpocrpemutensroii cvitbl it SOHO urpaer pasHocTh cuiibl NpUTsDKeHUs] K COJHILY M CHIIBI TIPUTSDKEHHS K 3eMile.
[TosToMy, XOTS 3TO KOocMHYecKoe Teno HaxoauTcs Omke k CoiHily, uyeM 3emid, mepuoabl oOparieHus ux Bokpyr CoiHia

onuHaKoBbI. M3-3a manoctrt Macckl SOHO B nanHOM KOocMuueckoi cutyaruu cripasemnus |1 smmupudeckuii 3akon Kermiepa.

Ha6moz1a>1 obnactu HeGa, OJIH3KHE K MHG‘IHOMY HyTI/I, MBI BUAUM 3BC3/1bI HaIleun TAJIAaKTUKH, CKOHIICHTPUPOBAHHLIC B €€ NJUCKC.
HWmenno nx H3JIYUCHHUC CIIMBACTCA B CBCTIIYIO ITOJIOCY Mueunoro HyTI/I BI[OJ'H: MnegHoro HyTI/I Ha6J'IIOI[a€TC$I MHOI'O MOJIOABIX
TopsiurX 3BC3, KOTOPBIC POKAAOTCA U3 YILIOTHCHHOI'O B rajakTH4eCcKOl IIJIOCKOCTH MCXK3BE3JHOI'O0 BCIICCTBA. OIIHaKO BCC 3TO
BC€IICCTBO, TOYHEC, €I'0 IIBLIJIICBAA COCTABJIAIOIIAA, ITIOITIOIIACT CBET Ooitee JaJICKUX 0OBEKTOB. HOBTOMy TaJIAKTUKHW MMPAKTUYCCKU U

HE BUIHBI BOIU3HU O0CH MieuHoro [lytu.

Kak u3BECTHO, CBETHMOCTh 3Be3/bl MO 3akoHy Credana — Bonbimana mponopiuoHansHa R2T4, Pamuyc Genoro kapiuka co

cetuMOocThI0 B 1000 pa3 MEHBIIE COMTHEUHOW U TEMIIEPaTypOi MOBEPXHOCTU BIBOE OobIneid, ueM y COJHIIA, COCTABISCT IO

0,001
OTHOMIEHHIO K paauycy ComHia i =0,0079 . CootBeTcTBEHHO, €TI0 MIOTHOCTH MO OTHOMIEHUIO K MI0THOCTH CONHIA
0,6
Oyner papra ————— =1, 21.10°.
0,0079

[Iponnmatoniasi cuia TelecKoma OIpeNeNsIeTcs MPeAeTbHON 3BE3IHOW BENMYMHOW caMol ciaboil 3Be3Jbl, KOTOPYIO MOXKHO
HaOJII0IaTh, HA OCHOBE TEOPETHUYCCKUX pacuéroB Obuta BhiBeneHa dopmyna: m=6+5Ig(D/d), rne D — muamerp obbekTuBa, d —
«BBIXOZIHOE OTBEPCTHE» OKyisipa. IIpakTHdeckn acTpOHOMBI HCIIONB3YIOT Yalle APYryl, SMIHPHUYECKYI0 (opMyry,
YUUTBIBAOIIYIO pealbHble ycoBus HaOmomenuii: M=2,1+5lgD (nuamerp oO6bexTrBa yKaspiBaeTess B MM). Torma, MpOHMIAIONIAs
cuia Oyner paHa M=10™. M3-3a mI0X0ro Ka4yecTBa ONTHKH pealibHOC 3HAYCHHE MPOHHULAIOIICH CHIIBI OBLIO HIDKE U COCTABIISIO
9™ Pazpemiaroriasi CroCOOHOCTh TeNleCKONa ¢ — MHHUMAIbHBI Yroll MEXIy BHIMMBIMH pPa3JeibHO OOBEKTaMH:
0=(1,22-4-206265")/D, ryie A — IIMHa JIEKTPOMATHUTHON BOJHBL. J{/is BU3yalbHBIX Habmoaenuii (A=550-10°m). TeopeTnuecku
paspermraroniasi cnocoOHOCTh TeNecKomna d Morjia AocTurars 3", HO peaqbHO M3-3a KayecTBa ONTHKU ObLIAa 3HAYUTEIHHO XYXKE.
Caerocuia Teneckona @ xapakTepu3yeT OCBEIIEHHOCTh, CO31aBaeMyl0 OOBEKTUBOM B (DOKAIBHOM IUIOCKOCTH M YHCIICHHO paBHA
KBaJpary OTHONIEHWil JuameTpa oOBbEeKTHBA K €ro (oKycHoMy paccTosuuio: @~Ses, @=Eor(D/2)?, ®=(DI/F)> =®=0,0013
VYTIoBOE yBENMMUYEHHE TEIECKOIa ompenesseTcss oTHouieHneM (okycHbIX paccrosiHuit oobekTnBa (F) m okymspa (f): I'=F/f.

Ir=34%,

I[TnotHoCTH MOTOKA 3Hepruu | mponopuuonansHa P/R?, rne P — m3mydaemast MOIIHOCTB, @ R — paccTosHue OT MepefaTyuKa.
IMockonbky BenuumHa |, obecreunBaroias MPUEM, 3aBHCHUT TOJBKO OT YyBCTBHTENBLHOCTH MPHEMHHKA, HeoOXomumas st
JIAHHOTO TPUEMHHKA MOIIHOCTh IepelaTdika IponopruoHansHa R2. TIpu paguonokanuu 1edb, OTpaxkas IpHINEAIIMi K Hei
paJMOCHTHA, camMa CTaHOBUTCS BTOPMUHBIM MCTOYHMKOM DaMOBOJNH, MOIIHOCTE KoToporo P/ mpomopuuoHansHa
MHTEHCHBHOCTH JOLIEANIEro 0 LENH curHana, T.e. enuunne P//R? T.e. P/R*. CnenoBarenbHo, HEOOXOAMMAS TS PATHOTOKAINI
MomHocTs P mponopiuonansaa R*. Takum 00pasoM, mjisi yBeIMUYEHMs NAIbHOCTH PajMONOKAllMUd B TPU pasa moTpebyeTcs

YBEJIHMUYUTH MOIIIHOCTD MIEpeaTunKa B 34=81 pas.



