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IIPETNCIOBHIE

Peurenne 3agay moMoraer ycBoeHHI0O Kypca oOmiel acT-
POHOMHH, TaK KaK MNOKa3biBaeT KOHKDETHOe MpHMeHeHue
TEOPETHYECKHX OCHOB HaYKH.

B xkaxnom pasfese 3afaud DaclOJIOKEHB B HOPSAAKE
BO3pacTraiomeil TPYAHOCTH, OT MPOCTHIX A0 CPaBHHTEIbHO
CIOXKHBIX, 3aJauaM HpPEIIIeCTBYIOT KpaTKHe TEOpPETHUECKHE
cBeleHHs1 ¢ pa3bopoM XapakTepHBIX 3ajfad. OGbeM 3THX
MOSICHEHHH HEOJMHAKOB M 3aBHCHT OT IIOJHOTH OCBELIeHHS
TeX e pas’esoB B yueOHHKaX.

3ajmayu COCTaBJEHB IO HAYYHHIM JAHHHIM C TaKUM pac-
yeToM, 4ToGbl GBI NpeICcTaBJeHbl BCE OCHOBHBIE pa3felbl
Kypca oOllel aCTPOHOMHH, H3y4yaeMOro B II€IaroruyecKux
MHCTHTYyTaX. Bo MHOrmx sajgauax npejjaraercss HaHTH pe-
IIEHHUsI, CBSI3AHHBEIE HE C OJHHM, a C HECKOJbKHMH O0beKTaMu
HJIH C ONHHM SIBJeHHeM, HabJl0JaeMbiM B DasJHYHLIX Mec-
Tax 3eMHOH NOBEPXHOCTH. DTO CHeano JJs TOro, 4ToGH MO
pe3y/ibTaTaM pelleHHss MOXHO OBblIO chenaTh 06001alolHe
BHBOMBI, HO pelleHHe Da3HBIX BapHAHTOB MOMKeET OBITh Bbi-
MOJIHEHO Pas3/JMYHBIMH CTyJeHTaMH. IlpenozaBarte/p MoxkKeT
TakXke MOKa3aTb pelleHHe OJHOrO BapHaHTa 3ajauH, a
ocTaBluHecss NPELJIOKHUTb CTYHAEHTaM IS CaMOCTOSTENbHO-
ro pelueHHs.

Crnepyer UMeTb B BHAY, YTO TeCHas B3aHMOCBSI3b IOYTH
BCEX pasle/iOB aCTPOHOMHM Jajiexo Iie BCerja I03BOJSeT
TOYNO pacnpeiesiuTh 3ajaud MO pasfelnaM, H HeKOTOphle
MepecTaHOBKH HEMHHYEMHI.

[Tpu pemwenun 3agau no cdepuyeckofi acTpoOHOMHH, Ha
KOHUIYpalHH I1aHeT H 3aMyCKH HCKYCCTBEHHHIX Hebec-
HBIX TeJl NOJIE3HO JAes1aThb YepTeXKH, BO MHOrOM obJiervarouiie
pelleHne, a pe3yJabTaThl CBOAHTL B TalJIHIBI, aHaJH3 KOTO-
pBEIX moMoraeT O0HAapyXKHBaThb 3aKOHOMEDPHOCTH, (hopMyJIH-
poBaTh HeOGXOAUMBbIE BHIBOAH H yCTaHAB/IMBATb PeasbHOCTD
pesyJbTaToB.



B oranune or mpoluecca HayyHHIX HcCJefOBaHmil, BHICO-
Kas TOYHOCTb BHIYHCJIEHHH NDH pelleHHH yueGHbIX 3a]ay He
spasiercd onpeneastoueli. Ilostomy pemenue 3apau Bos-
MOXHO C DasJIHYHOH TOYHOCTBIO, H B 3aBUCHMOCTH OT HeC
Pe3yJabTaThl MOTYT HECKOJBKO OTJIMYATHhCS OT OTBETOB K 3a-
JausaM. IlpenomaBaTesnn BnpaBe OKPYMJIATb B Pas3yMHBIX
npefenax NPHBOAMMBIE B 3afayax TOYHHE AaHHBIE H 00y~
YaThb 3TOMY CTYJEHTOB.

B yuebHoM nponecce Haubojee peajpHa M JOCTATOYHA
TOYHOCTb BHIUHCJEHHH M0 TPeX 3HAUAWHX HHDP U MO3TOMY
NOJIE3HO MCIIOJBL30BATL JIOTAapDHPMHUECKYIO JIHHEHKY H Tad-
auusl Bapaoy, a Takxke Tabanubl JorapudMoB, XoTS 3aya-
CTYIO MOXHO BOCIOJb30BaThCs WIKaJOf MaHTHCC Jorapud-
Muueckoil suHefiku. TaGaumel Anis nepeBofa eNMHMIL Bpe-
MeHH 8 rpaaycuble efuHHUN (Taba. 1), rpagyCHHIX eIHHHUIL
B eJlHHHIL] BpeMeHH (Tabi1. 2) W HHTEePBaNOB BPEMEHH C TOY-
HOCTbIO J0 1 ¢ (Tabn. 3) moMellleHBl B KOHIE 3aJauyHHUKA.
Orpernl K 3afauaM JaHbl nepej Tabaunamu,

ABtop OJsarogapur HOKTOpa (PH3HKO-MATEMaTHUECKHX
Hayk WM. A. KiuMHIIHHAa M KaHZuAara (U3HKO-MaTeMaTH-
yeckux HaykK O. K. YxOBy 3a lennble ykasanus, BHCKa3aH-
Hble IIPH PeLleH3HPOBAHHH 3aJaYHHKA.

ABTop ¢ 6M1arofapHOCTBIO BOCIPHMET BCE KPHTHUECKHE
3aMeuyaHHd 10 NpeATaraeMoMy IOCOOMIO, HATpaBJeHHHE K
CT0O COBEPUIEHCTBOBAHHIO.



1. OCHOBbI COEPHYECKON
1 IPAKTUYECKON
ACTPOHOMHH

§ 1. RYJbMIHAIA CBETHJL

BHUJ 3BE3JHOI'0O HEBA

HA PA3JINYHBIX T'EOrPAOUYECKHX
TAPAJUVIETAX

B xax[0oM MecTe 3eMHOI NOBEPXHOCTH BHICOTa Ap MOJIOS
ca Mupa BCerja paBHa reorpaduueckofl UIHpOTE @ 3TOro
MecTa, T, €.

hp==q)» (1)

a IJIOCKOCTh HeOEeCHOTO 3KBAaTOpa U IJIOCKOCTH HeGEeCHBIX

napaJnJenell HakJOHEHH K IUVIOCKOCTH HCTHHHOIO T'OPH30HTa
Ioj, yrJiom

i=90°—q, (2)

BricoTa £ ¥ 3eHUTHOE pacCTOSIHUE 2 JI060f TOUKH Hebec+
HOHU cdephl, B TOM uHcie H JI06G0r0o CBEeTHNA, CBA3aHBI MEX-
Jy co0010 3aBHCHMOCTBIO

h4+2=90° (3)
B momeHT BepxHell KyanMuHHanmuu (puc. 1) cBeTHs0 co
cknonenneM 6<¢ (cseruna M;, My u M;) nepecekaer He-

GecHbli MepuAMaHl K IOTY OT 3eHMTa Z (HaZA HJH NOJ TOYKOH
ora S) H €ro SseHHTHOE PacCTOsIHHE

zB=q)—6, (4)
BbBICOTA
fiz= (90°—q) +8, (5)

asumyT Ap=0° u yacoBoi yroa f,=0°=0%
[Iprn 6>@ cBetnno (M;) B BepxHell KyJIbMHHALHUHA TIepes
cekaeT HeGeCHHIl MepHAHaH K CeBepy OT 3eHHTa (Haj TOu«

5



Kofi ceBepa N), Mexly 3enutoM Z M CeBEpPHBIM TOJIOCOM
Mmupa P, u TOrga 3eiMTHOEe PacCTOSHHE CBETHJA
2p=0—0, (6)
BHICOTA
hs=(90°—35) + ¢, (7)
asumytr Ap=180° a uyacoso#i yrom tz=0°=07,

B MoMeHT HHKHeH KyJAbMHHaUuH (puc. 2) CBETHJIO me-
pecekaer HeOeCHbII MepUAHAH NOJ CEBEPHBLIM MOJIOCOM MH-
pa: He3zaxopsaumee ceeTHio (M;) —Hanm Touko#t cesepa N,
saxonpsiee ceetuao (My; u Ms) W HeBOCXOHfAIEE CBETH-

Jo (M) —nonm Toukoii ceBepa. B HmKHell KyJbMHUHAUUH
BBICOTA CBETHJA

ha=08—(90°—¢), (8)
€ro 3éHUTHOE paccm;mne
Za==180°—5—q, 9)

asumMyT Ag=180° u yacoso#t yroa lg=180°=129,

My 2 Ms(05=9)

p
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Puc. 1. BepxHAA KyJIpMAHADUA CBETHR
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Puc. 2. Hmxuaaa KyJIbMUHAIIAA CBOTHI

B zaBucumocTn OT ¢, cBeTuaa ¢ §<0° Moryr B HUKHel
Ky/JbMHHALWH NPOXOAUTh NOA TOYKoi tora S (ceetuno Ms)
u Torna Axg=0° a uyacoBoii yroa fy;=180°=12% B atom ciy-
yae Npu pelieHnH 3aAau NONYUHTCS Zx>180° min Ax< —90°,
yero GLITh HE MOXKET, H, C/eJ0BaTeJbHO, pealbHOe 3eHATHOe
paccrosiune 2=360°—zs, a BeicotTa h= —(180° +hg4), HO
Beerga h=90°—z. HampaBjenue KyJbMHHAIHH OTHOCHTE/b-
HO 3eHMTa OTMeuaeTcss OykBaMu: S (WJIH 10) — KYJIbMHHa-
uusg K fory # N (MaH c) — KyJbMHHAllUg K CeBepy OT 3e-
uuta. s dpopmyan (8) cienyer, uro mpu

8= +(90°—09) (10)

BbicoTa Ax=>0° T. €. CBETHJIO HHKOTJAa HE 3aXOAHT MOX Tro-
pU3OHT (Hesaxojsllee csenmo),oa, corjiacHo ¢opmyae (5),
y HeBocXofdulero cBeruna hz<<0° u cknoHeHHe

d<<—(90°—0q). (11)
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IIpamepwr

1. OnpejlenuTh 3€HHTHOE paccrOsSHHE, BHICOTY, a3uMyT H
yacopoil yron 3pe3nnl Kaneann (o Bosxuuero) B Bepxuei u
HUXHeH KyJbMHHAIHH Ha ceBepHOM Tpomuke (= +23°27'),
Ha reorpaduueckoil mHpoTe p=-+45°58" u Ha ceBepHOM 1O+
aspuoM  kpyre (@=-+66°33"). Ckaonenne Kanennn
0= -+45°58’,

Adanusie: Kaneana (a Bosunuero), §=+45°58";

CeBepPHBIH TpOmHUK, @==--23°27"; MecTo ¢ p==-+445°58";

CeBepHBIil MOJIAPHBIH KpyT, @ =+ 66°33’,

Pemwenne: Ckaonenne Kaneman 6=-+45°58">¢ ce-
BEPHOrO TPONHKA, H IO3TOMY CJAELYeT BOCMOJNb30BAThHCH
dopmynamu (6) u (3):

2p=0—0@=-+45°58"—23°27"=22°31'N,

hy=90°—2;=90°—22°31"= +67°29'V,
caenoBaTebHO, a3suMyT Ap=180° a uacoBofi yroa t3=0°=
=01

Ha reorpaduueckoii mupore ¢=-+45°58"=0 senutnoe
paccrosiHHe Kanemnn 2z=08—@==0° Tt. e. B BepxHell Ky/ba
MHHAIHH OHA HAaXOAHTCA B 3€HHTE, H ee Bhicora hp=-+90°
yacoBofl yron £z=0°=07%, a asumyr A, HeompcaeNeHnbIH.

Te Ke BeJHUHHBI AJIS1 CEBEPHOTO MOJIAPHOTO KPYyra Bhle

yucasitorcs no gopmynam (4) um (3), Tak Kak CKJICHEHHE
3Bes3lbl § <= +66°33"

2p=0@—0=+66°33'—45°58" =20°35’S,
fp=90"—25=+90°—20°35" = + 69°25’S,
a noatoMy Ap=0° u {=0°=07",
BBIYHC/IEHHST BBICOTHl Hy M 3EHUTHOTO pACCTOSIHHS 2g

Kanennsl B HUXHeH KyJbMHHAUHH NPOBOAATCHA MO (hopMys=
aaMm (8) u (3): Ha ceBepHOM Tpomuke (@==--23°27")

hg==6— (90°—q) == -+ 45°58/— (90°—23°27") == —20°35'N,

T. e. B HHxHell kynbMuHauum Kanessa 3aXoZuT 3a ropus
30HT, U €€ 3€HUTHOE PacCCTOAHHE

2= 90°— 1y == 90°— (—20°35") = 110°35N,

asumMyt Ay=180° u uacoBoit yros fa=180°=123,
Ha reorpaduueckoit mupore ¢=-+45°58" y sBeaan

hy=08— (90°—q) = +45°58'— (90°—45°58') = +1°56'N,
8



T. €. OHA YiKe He3axojdulas, H ee
2y==90°—hy==90°—1°56"=88°04’N,
r=180° u t;==180°=12%
Ha cesepnom nonsiprom kpyre (@==-66°33")
ha=6— (90°—@) = +45°58’'— (90°—66°33") = +22°31’N,
H 25=90°—hg=90°—22°31"=67°29'N,

T. €. 3Be3[la TOXe He 3aXOJAHT 32 T'OPH30HT.

2. Ha kakux reorpaduueckux mnapasanensix 3msesga Ka-
neana (8=+45°58’) He 3aXOAUT 3a TOPH3OHT, HHKOTZa He
BHIHA W B HHXKHeH KYJbMHHalUHH NPOXOAHT B Hajaupe?

Janune: Kaneana, §==-445°58".

Pemenne. Ilo ycaosuio (10)

o=+ (90°—3§) = + (90°—45°58"), otkyma @= +44°02’,
T. €. Ha reorpaduyeckoil napaJjneny, ¢ o= +44°02’u cesep-
Hee ee, BIUIOTb N0 ceBepHOro monioca 3eman (@=-+90°),
Kanenna sisnisiercst Hesaxoasimeil 3pe3noil.

N3 ycnoBus cuvmMmerpun HeGecHOH cdepbl HAXOAHM, UTO
B I0XKHOM nojyirapuu 3emsn Kamenna we BOCXOJQHT B Me-
CTHOCTSIX ¢ reorpacduueckofi mwuporofi or ¢=—44°02’ no
I0XKHOTO reorpacduyeckoro nomawoca (@=—90°).

Cornacao ¢opmyse (9), nuxuaa kyabmuHauus Kanes-
JBl B Hajgupe, T. e. npu 2yz=180°=180°—g—~6, npoucxoanr
B IOJXKHOM MOJylIapHu 3eMJH, Ha reorpaduueckoil mapadg-
JIeJIH ¢ WHPOTOH (p=—38§=—45°58",

1. OnmpesenuTb BHICOTY MOJIOCA MHPa M HaKJOHEHHe He-
6eCHOro 3KBaTOpa K HCTHHHOMY TOPH30HTY HA 3€MHOM 3K-
BaTOpe, Ha ceBepHOM Tpomuke (@=+4-23°27’), Ha cesepuom
noaspHoM kpyre (¢==--66°33") u ua ceBepuoM reorpadu-
4eCKOM IIOJIIOCe.

2. Cguonenne 3pes3nnl Munapa (¢ Boabmiolt Measenn-
ubl) paBro +55°11’. Ha Kakom 3eHMTHOM PacCTOSIHUM H Ha
KaKod BBICOTE OHa OBIBaeT B Bepxue# KyjabMuHauuu B [lyn-
xoBe (p=+59°46") u HyumanGe (p=-+38°33")?

3. Ha kakoM HaHMeHbLIEM 3€HUTHOM DAaCCTOSIHHM M HaH-
Goabmied BeicOTe ObiBaoT B EBmaTtopun (p=-+45°12) nu
Mypmancke (p=-68°59") 3Besget Asnor (e Bouabmwoit
Mepgenuusl) u Anrtapec (o CkOpmuoHa), CKJIOHEHHE KOTO-
PHIX COOTBETCTBEHHO paBHO +56°14" m —26°19’? Vkaszath
a3UMyT H 9acOBOH YroJl KaxJo# 3Be3fbl B 3TH MOMEHTHI.

4. B uekoTopoM MecTe HaOJIIOJEHHS 3Be3na CO CKJOHe-
Huem +32°19’ monHMMAaeTCs HaJ TOYKOH I0ra Ha BHICOTY B
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63°42’. Hafitn 3eHHTHOe PacCTOSIHHE H BBLICOTY 3TOH 3BE3/hl
B TOM YK€ MecTe IIpH asuMyTe, paBHoM 180°.

5. Pewnth npeabAyuIyl0 3ajauy AJAd TOH Ke 3BE3Jhl
TIpH YCJIOBHH €€ HaHMEeHbIIEro 3eHHTHOro paccrosHus 63°42’
K CeBepy OT 3eHHTa.

6. Kakoe ckJIOHeHHe [OJKHBH HMeThb 3Be3Jbl, YTOOH B
BepXHeH KyJbMHHAaLlWH NPOXOJAHTb B 3€HHTE, a B HHIKHEH
KyJbMHHAUUY — B HaJHpe, TOUKE CeBEpa H TOYKE I0ra MecTa
Habaoaenus? YUemy paBHa reorpacdnueckast HIHPOTa 3THX
MecT?

7. BBIUHCIUTL 3€HHTHOE PacCCTOSIHHE, BHICOTY, a3HMYT H
7aCcOBOH yros B BepXHeH W HHXKHEH KyJbMHHAUHH 3Be3[H
p JleGens (mmeromieit cknonenne -+27°51’) na 3eMHOM 3K-
BaTOpe, Ha CEBEPHOM H I0XKHOM Tponuke (¢p==+23°27"), na
reorpaduyeckoit mupore (¢==*x27°51’), Ha ceBepHOM M 10XK-
HOM TOJISIPHBIX Kpyrax (¢===*=66°33") u reorpacnueckux mo-
giocax. [lo wafileHHBIM 3HaYeHHSM BBLICOTHl B BepXHell M
HUXKHEe!l KYJbMHHAUHWH HOCTPOMThL rpaduk ee 3aBHCHMOCTH
oT reorpauueckoil WINPOTH, INPOAHANHU3UPOBATH 3aKOHO-
MEpHOCTb M3MEHEHHd BBLICOTHl H YKas3aTh, Ha KakKofi reorpa-
(PHYECKOH INHPOTE MOHATHE KYJbMHHANHH OTCYTCTBYET.

8. UeMy paBHa pa3sHOCTb 3€HHUTHBIX PAacCTOSTHHH NBYX
3Be3J, NPH OJHOHMEHHBIX KYJbMHHAIHAX B OJHOM HYHKTC
HabJogenus?

9. Pemurs mpeablaynylo sajfauy Anas 3se3n y Aujgpome-
Al U o OBHa, CKJIOHeHHe KOTOpHIX paBHO -42°05" u
~+23°14’, YkasaTb pasiHuMe a3HMyTOB H YaCOBBIX YIJIOB
3THX 3Be3] B ONHOHMMEHHBIX KyJbMHHAIHAX B [unempomer-
poBcke (@p=-48°28") u B [ymanbe (p=-38°33).

10. Hafiti pa3HOCTb 3€HHUTHBIX PaCCTOSHHUH 3Be3NBl NPH
ee Da3HOMMEHHBIX KyJbMHHALUSIX B OZHOM NyHKTE HabJIO-
JEHUS.

11. Pemuts npepbifyulyio 3agauy Ijs 3Be3J], BepXHAA
Ky/NbMHHaUUs KOTOpHIX B Slpocnasae (@=-57°38") u Tau-
kente (p==-41°18") nmpoucXomMT Hax TOUYKOH Iora.

12. BrruneanTth pasHocTb HauOOJbLUEH W HaUMEHbLIEH
BHICOTH 3Be3nnl Aubiebapana (o Tenapua) B Tex Mecrax,
rae obe ee KyJIbMHHALMK OBIBAIOT K CeBepy OT 3eHHTa. B mpe-
Ienax KakHX reorpadHuecKux mapaJsuiejieil BO3MOMKHBI 3TH
aBjenus? Ckiaonenue AsnbneGapana pasxo + 16°25/.

13. HafiTh pasHOCTb 3€HHTHHIX PACCTOSIHHH IIPH OJHO-
HMEHHBIX KyJbMHHAUHSAX OLHOH W TOH Ke 3Be3Abl Ha pas-
JUUYHBIX reorpadHyecKux mapasnensix.
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14, Pewntdh npeiHaymiyio 3amady JIas 3Be3l]l AJHOTa
(e Boabwo#t Mensenuunl) u Crnuka (o HeBw) no #aGumone-
uusim B [lynkoBe (p=+459°46’) u B Amxabane (p=
=--37°45"). CxioHeHHe 3THX 3B€31 PABHO COOTBETCTBEHHO
+56°14” u —10°54’,

15. ¥ 3Besam o Bosawioii Menseanusl, CKJIOHEHHE
+62°01’, a y 3seann a lOxuo# Pui6n — 29°54’. Uemy pas-
HEl BHICOTA MOJIIOCA MHpP3 W HaKJOHEHHEe HeGECHOro 3KBaTo:
pa K MCTHHHOMY TODH30HTY Ha TeX reorpaduuecKux mapaJs
Jengx, TAe 3TH 3Be3JH NPOXOLST B 3€HHTE, KYJIbMHHHPYIOT
B TOUKe Iora M Touke cesepa? PaccMorperb 06e Ky/abMHHA«
ouu H cfenath 06061aomHi BLHBOL.

16. B MockBe (p==-55°45’) seesna n Bosbmoii Mex-
BeJHLbl B HHXHeH KyJbMHHAIMH HAXONUTCH HA BHICOTS
+15°19". KpyrsocyTouHo nn npeGhiBaeT OHa HaJ T'OPH30U-
toM Topekoro (¢=+56°20") u Amxabaga (@=-+37°45")?

17. Crnonenne 3Be3nsl [ene6a (a JleGenst) pasuo
'+45°06’. Hafitu ycnosust ee sugumoctu B Kupose (¢=
=+58°36") u Jla-Ilnare (p=—34°54").

18. 3Besanl ¢ KaKUM CKJIOHEHHEM HPOXOIAT B 3EHHTE
u Hagupe IlerposaBoacka (¢=+61°47"), Tounucu (p=
=+41°42") u KanGeppsl (9p=—35°20’) ¥ KaKOBH yCJOBHs
HX BUIMMOCTH B 3THX ropojax?

19. Ha kakux reorpauuecknx napaJjensx 3Be3ansl Be-
ra (o Jlupnl) u B CkopnHOHA CTAHOBATCH He3aXOAAIUMH?
CkJ/ioHeHHe 3THX 3Be3]l COOTBETCTBEHHO paBHO +38°44’ u
—19°40’.

20. C xakux reorpaHuecKHX IapaJjiesei CeBepHOTro
3eMHOr0 MOJYLIapHsl CTAHOBATCS BHAHMBI 3Be3fnl TonuMail
(o HenraBpa) n Kanomyc (a Kuns), ck/ioHeHHe KOTOPBIX
COOTBETCTBEHHO paBHO —60°38 u —52°40’? Kakme u3 atux
spean BuaHbl Ha Teppuropun CCCP B Kymke (==
= +35°15")?

21. C xakux reorpaduuecKHx mapaJjJeseii 3pesgnl AJ-
roab (P Ilepces, 6=-+40°46") n Anrapec (a Cxopmrona,
8=-—26°19") craHOBATCH HEBOCXOASILHUMHU?

22, Boluncauth nosica reorpaduMueckofl LIMPOTH, B KO-
TOPHIX OCHOBHBIE 3Be3Abl Bonbmiolt Memsemnun u IOxuoro
Kpecra He BOCXOAAT HAJX IOPH3OHTOM, IIOJHOCTBIO BOCXOMST
M 3aXOMAT, a TaKkKe CcOBCeM He 3axoAfr. CKJOHEHHEe STHX
spe3, Bosburoit MeaBenunbl HaXOZHTCA B mpegesax oOT
+62°01" (a) mo +49°26" (n), a IOxmoro Kpecra — or
—62°49” (a) mo —56°50" (y).
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§ 2. BUIINMOE TO{OBOE
JABUREHUE COJIINA, CMEHA
CE30HOB I'OfIA

NI ACTPOHOMHMYECKHNE NPH3HAKH
TEIUIOBBIX IOACOB

B maly 3moXy SK/IHNTHKA HAK/AOHEHAa K HeGeCHOMY K-
BaTOpy noj yrioM £==23°27" n nostomy cknonesne Comnua
Ha TIPOTSXKEHHM roja MeHsercs B npefienax +23°27'. Ha-
KJOH 3eMHOH OCH ONpEAEJISIeTCs yrjioM MexXJAy Helo M mep+
HEeHAUKYJAIPOM K IVIOCKOCTH 3eMHOH OpOHTH (K OCH 3KJIHII-
THKH).

Ecnu uepe3 Eq 0603Ha4UTh KOJHYECTBO TemJsa, HoJydae-
MOro eIMHHIEH Imiomann 3eMHOH mosepxHocTH or CouaHua,
HAXOJALIErocs B 3eHUTE, TO NPH 3eHUTHOM paccrosiHun Cou-
HIla Z Ta XK€ eJIHHHUIA MJIOLIAJH [0/y1aeT KOJHYECTBO TeIa

E==Ecos 2, (12)

uTo mo3soasier cpaBHHBaTh Ey U Ey NpH 3€HHTHHIX paccToss
uusax CoJsHua 21 u 2,.

Tpaxpaanckue cyMepkH masitcst Jo morpyxkenus Cosxua
nox ropusoHT Ha 7° (h=—7° n 2=97°). Ecan xe naxe B
HuKHed Kysabmunauuu sbicota Connua hy>=>—7° (2a<97°),
TO TpaxKAaHCKHE CyMepKH AnaaTcs 10 Bocxona CosHIA K Ha«
3eIBaloTCA OeJBIMH HOYaMHU.

[Moxcrasass B dopmyay (8) hg=—7° Jerko HalTH reo-
rpauueckylo LIHPOTY MECT, B KOTOpPHIX HacTymalor Oenble
HOUM TpH pAasjiHYHBIX 3HadeHusAX ckJjoHeHus Cosuna. Ta
e Gopmysa, NpH NMOJACTAHOBKEe B Hee liy=—18° maer rpa-
HHIYy TEMHBIX HOuefi, IPH KOTOPHIX 3apeBoe OCBEUIeHHE MOJ
HocTbIO Hcuesaet. IIpn hg=—0°9 BepxHuit kpaii conaneu-
HOro JHCKA OGBIUHO KacaeTcsi TOPH3OHTA, H TEM CaMBIM OII-
pelensieTcs HAyaJlo W OKOHYaHHe moJspHoro nusi. Hauaso
H OKOHUYaHHEe TOJNSPHOH HOUM 06YyCJIOBJNEHO MOJYIEHHOH BHI-
coroit Connua: hy=—0°9 (nnu 2;=90°9) *.

HaurensHocTh Neprofia GeJblXx HOuelH, MONSIPHOTO HHSA H
HOJISIPHON HOUM HAXOAMTCA MO KaJeHJapHBIM JaTaM, B KOTO-
pole ckaoHenne CoJHIIA UMeeT BHIYHCNEHHOE MWJIH 3aJaHHOE
3Hayenue, a CaMM AaThl YCTAHABJIUBAIOTCS M0 aCTPOHOMHYE«
CKHM KaJIeH[apsM-eXKeroJHuKaM, B TOM unciae u 1o [1Ikonab-

* TIpuBegeHHEIQ 3Havenus hs m hp YINTHIBAIOT BeINMYEHY pajiHy-
Cd CONHETHOTO JHCKA (=0°3) m cpegmiolo pepakmui0 B rOPH30HT
{x0°6), uro maer 0°9.
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HOMY aCTPOHOMHUECKOMY KajeHpapio. [IpH pewendH Takux
3ajay JOCTAaTOUHO TPUHHMATL 3HAYEHHS TeOorpadHuecKoH
mHpoTh 1 ckaoHeHHs CoaHna ¢ Tounocrbio po 0°,1.

prMepn

1. Ha xaxo#i reorpaduucckoii wupore CosiHie KyJbMH-
HUPYeT B J€Hb JICTHEIO COJHIIECTOSIHHS Ha BbicoTe +72°507
HaJ TOYKOH ceBepa? UeMy paBHa mosymenHasi H' MOJYHOUY
Has BoicoTa Co/INila HAa TOH Ke WHPOTe B AHH PABHOLEHCTs
BHH M 3UMHETO COJIHIIECTOSHHS?

Hannble: [eHb JIeTHEr0 COJNHUECTOSHHS,  Hp=
=-4-72°50" N; §=+423°27"."

Pemeunne. B JeHb JETHEr0 COJIINECTOSHHS MOMYIEIl-
Hoe 3enutHoe paccrosune Coanna 25=90"—h;=90°—
—72°50" N=17°10" N, u TaK KakK Ky/JbMHHALHsI TPOHCXOLHT
K cesepy OT 3eHHTa, TO 0>¢, H, corjaciio ¢opmyrae (6),
@o=080—2p=-23°27"—17°10"=+4-6°17".

B nuu paBHomenctBuit §==0°, u, no dopmyaam (5) u

(3),
ha=90°—qp=90°—6°17"= -+ 83°43’S

ha=—(90°—¢) =— (90°—6°17’) =—83°43'N.

B neur sumHero coanmecrosuus §=—23°27, 1. e.
d<¢, n mostoMy, no Tem ke dopmynam,

p=90°—@+8=90°—6°17"—23°27"= +60°16’S

"
hn=08—(90°—¢) =—23°27"— (90°—6°17") = —107°10’N,

BricoTa B HHXKHe#l KyJbMHHALIHH IOJyYMIACh MEHbIie
—90°, 94TO HEeBO3MOXKHO. DTO 03HAYAeT, UTO HUKHAS KyJb-
munanusi CosHIa MPOMUCXOAUT moj, ToYko# tora S. [TosTomy
JeHCTBUTeNbHAS BbIcOTa hy=— (180°—107°10") =—72°50" S.

2. Halitn anurebHOCTh MepuHofa Oenblx HoOuell W mpo-
JOJIKHTENBHOCTb MNOJSPHOIO JAHSA W NOJAPHOH HOYH B AM-
nepMe, reorpaduueckasi mHpora KoTopolt @=+69°41’,

Hdaunnwe: ¢p=+69°41"=+69°7.

Pewmenne. Iloacrasaas B ¢dopmyay (8) hy=—7> n
¢==+69°7, Briuncagem ckiaonenne Connua 6, IPH KOTOPOM
HacTymaroT Oesible HOuH:

8 = hy+ (90°— @) =—T7°+ (90°—69°,7) = 4-13°,3.



Ta xe dopmyna npu hy=—0°9 naer m1a He3axoase-
ro Comnua 6=-+19°4, a dopmyna (4) —ana HeBOCXOLA-
niero Conuua

d=@—=25=69°,7—90°,9=—21°2,

[To acTpOHOMHYECKOMY KaJleHJapio-eKeroJHuKy ycra-
HaBauBaeM, uro CosHle uMeeT ckjaoHeHne 6=-13°3 26 an-
peass u 18 asrycra, 6=+19°4—18 maa mn 27 wuoaa, a
6=—21°2 — 28 uos6ps u 15 auBapq.

CunepnoBarteabHo, B AMaepme ¢ 26 anpens o 18 mast u ¢
27 wions o 18 asrycra masarca Geawe Houd, ¢ 18 Masi no
27 u0Jst NPOAOMKAETCS NOJAPHBIA JNeHb, a ¢ 28 Hoabpa A0
15 sigBapd — moJigApHas HOUb.

23. BLIUMCAHTL HAKJOHEHHE SKJIUNTHKH H ONpeNesuTh
3KBaTOpPHA/IbHbIE KOOPAHHATH €e OCHOBHBIX TOUEK II0 H3Me-
PEHHBIM B JHH COJIHUECTOSTHHH IIOJYJAeHHBIM 3€HHTHBIM pacs
crosuuamM Cosnua 29°48" u 76°42’ x rory or 3enura.

24. OxoJsio 3 ThHIC. JIeT Ha3aJd B JeHb JIETHEro COJIHIECTO-
AHUS TOJYJIeHHOe 3eHHTHoe paccrosinne CoJiHIA B OXHOM
M3 MecT 3eMHOI moBepXHocTH 6blIo 26°1510, a B neHb 3uM-
HEro COJHIECTOSIHUS mojyhenHast BeicotTa CoJHIIA B TOM Ke
mecte paBHsnach +16°03'10. BHYUHCIHTD HaK/IOHEHHE 3K-
JIMIITHKH K HeOeCHOMY 5KBaTOpYy B Ty 2MHOXY.

25. [To pesysnbraTamM NpeAbIAYIIAX 3aJaY BBIYHC/IHTb
rOAMYHOE H3MeHeHHe HAKJIOHEeHUS SKJIHNTHKH H CHeNAaTh Bhi-
BOJ O NpUYHHE 3TOTO H3IMEHEHHS.

26. Bolupcaurp s AHeH paBHOLEHCTBHI H COJHIECTOSA-
HHH NOJNYJeHHYIO H NMOJYHOYHYIO BLICOTY M 3€HHTHOE pPaccro-
auue Coanua B IlerposaBoncke (¢="+61°47"), Mockse
(p=+55°45") u AmxaGane (p=-37°45").

27. ITo pesysbraTaM npeabaylleil 3aJaud OGHAPYKHTL
3aKOHOMEpPHOCTb B BBLIUMC/IEHHBIX BEJMYMHAX M YKa3aTh, B
KaKUX H3 TPeX ropofoB ObIBAIOT BOJM3H JIETHETO COJIHIE-
CTOsIHHSA GeJsible, CBETJIble H TEMHBIE HOUH.

28. OnpejeHTh OTHOLIEHHE KOJHYeCTBA TemJaa, Hojyua-
emoro ot Conuua B MOJAEHb THEeH PaBHOAEHCTBHA H COJH-
LeCTOSIHUE ropojaMy, YKa3aHHBIME B 3afaue 26. CpaBuenue
NPOBECTH IJis1 KaX<AOro ropoja B OTJAEJNBHOCTH (IO xaTam)
H 10 TOPOJaM B KaxKAylo JAaTy.

29. Haifitu noaynennylo u noayHounyio Beicoty Counia
B JHH PaBHOJAEHCTBHH H COJHIECTOSIHHH HAa 3€MHOM 3KBaToO-
pe, Ha TPONHKaX, Ha MOJAPHBIX KPyrax H reorpauyeckux
HOJIOCaX.
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30. OmpeznenuTb OTHOLIENHE KOJHYECTBA TEIJa, IrOJy4a-
€MOro B NOJAEHb JHEH PaBHOJAEHCTBHH H COJHILECTOSIHHN
MecTaMH 3eMHOH MOBEPXHOCTH, yKa3aHHBIMH B NpelblAyLiel
sagaue. CpaBHeHHe MPoBecTH AJs Kaxaoro mecra (B pas-
JIHYHBIE JaThl) M N0 MECTHOCTAM (B KaxIyio AaTy).

31. Ha xkaxux reorpaduueckux mnapaiiensx Conuue He
BOCXOZMT, MPOXOAHT B 3€HHUTE M HE 3aXONUT B JHH, KOrAa
€ro ckJoOHeHHe paBHO +21°19" u —16°43"?

32. B kakue auu roga CosHue MPOXOAMT B 3€HHTE H Ha-
JMpe 3KBaTopa, TPONHMKOB M 3€MHBIX NMapaJJelied ¢ reorpa-
¢uueckoil muporoii +7°48 u —18°35’? (Hekorophie AaThl
cieyeT YCTAHOBHTb IO acTPOHOMHYECKOMY KaJjleHIaplo-
€XKeTOJHHKY.)

33. Ha kakoii reorpadnueckoil mupore CosHIE KyJbMH-
HHPyeT B J€Hb JIETHEr0 COJIHILECTOSIHHSl HA 3E€HHTHOM pac-
crosiuny B 10°41’ K ceBepy oT seuura? Uemy paBHa moJayjaeH-
Hasi ¥ moayHounasi Bbicora CosHLIA Ha TOH XKe LIHPOTE B
JIHH PABHOJEHCTBHH H COJIHILECTOSHUH?

34. PemnTh OpeABIAYINYIO 3afauy IPH TOM Ke IOJYHAeH-
HOoM 3eHuTHOM paccrosuuu CoJHIA, HO K IOTY OT 3EHHTa.

35. Hafitu nsnanerorpaduueckylo WHPOTY * TPONHKOB U
noasipHbIX KpyroB Ha nuanerax Mapce, [Onurepe n Ypane,
ecJM HakJoH ocu Mapca pasen 24°48’, ocu IOnurepa 3°07,
a ocu Ypana 98° (uaknoun 6Goabunit 90° o3nauaer o6parHoe
BpalleHHe NJIaHeThl).

36. ITo pesynbraTam nmpelblaylleil 3aAa4d OTMETHTh OCO-
6EeHHOCTH DPAaCIOJIOKEeHHSI TPONHKOB H MOJADHBIX KPYroB B
CPABHEHHM C 3eMHBIMH H ONpPENENHUTb Npelesbl H3MEeHEHHS
ckjonennss ConHua B HeOe 5THX NJaHeT.

37. BroluHcnuTh OTHOUIEHHEe KOJIMYeCcTBa TemJsa, moJayda-
emoro or CosiHIla B mOJieHb AHed paBHONEHCTBHH W JeTHe-
rO COJIHIECTOSIHHSI 3KBAaTOPOM, CEBEpHHIM TPONHUKOM H ce-
BEePHBIM MOJISPHBIM KPYroM ¥YpaHa U BHISICHHTb YCJOBHS
OCBElIEeHHS Pa3/JHYHBIX 30H 3TOH NJAHEThl Ha MPOTIKEHHH
nepuozna ee o6pamenus Bokpyr Cosnua, 6anskoro K 84 ro-
naM. Haknon ocu nyanerst pasen 98°,

38. Ipn kakom ckaoHeHuu CoOJHIA HACTynaloT Geabie
Houn B Jlennurpape (¢p=-59°57") u Apxaureancke (p==
= -+64°34")? Bo3MOXKHBI JIH B 9THX rOpoJax NOJsIpHbIE AHH
H MOJIipHble HOYH?

* YrioBoe paccTosHEe OT SKBATOPa IMAHETH!, aHAJOTHYIIOE Feorpa-
duueckoil mmpore Ha 3emie.
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39. ITo pesyspTaTam mpeabiaymiedl 3agaqyd H acCTPOHOMH<
YECKOMY KaJ/IeHAapIOo-e:KeroJHHKy ONpPeAeNHTb  IJIHTelb-
HOCTh mepuoza OeJibiX HOuell B TeX Xe ropojax.

40. BocnoJsb30BaBIIHCh ACTPOHOMHYECKHM KaJseHAapeM-
€KEroAHUKOM, HaHTH AJIHTEJBbHOCTb mepuoja GenblX HoueH
H TPOAOJIKHTEIBHOCTb NOJISIPHOTO AHSI M MOJSPHOH HOYH B
Mypmancke (@==+68°59’) u Xaranre (p=-+71°58") u on-
pereNuTh HauboblIyI0 TOJYAEHHYIO M MOJYHOUHYIO BBICOTY
ConHna B 3THX ropojax.

41. Jlo xakux reorpadHuecKux mapaJieneidi pacrpocr-
PAHSIIOTCS] [PAHHIE NMOJSAPHOTO AHA, NOASIPHOH HOYH, OeJBIX
H TeMHBIX HOUeHl B IHH PaBHOLEHCTBHH M COJNHLECTOSTHHUHA?

42. Ha xakux reorpadnueckux mapaJjliiesix HauHHAIOTCS
U OKaHUYHBAIOTCH NMepHOAb 6enblX HodeHl, MOJSPHHIA JeHb H
nonsipHast Houb npu ckJoHeHnsx Cosuna 6=+10" u 8=
=+21°? IlpuMepHO B KaKHe IHH roja 3TO NPOHCXOJIHUT?

§ 3. CHCTEMbBI CYETA BPEMEHH

3Be3aHOe BPeMs S H3MEpPSIeTcst YacOBBIM yIJIOM fy TOUs
KE BECEHHETO DAaBHOJCHCTBHS M MOITOMY Bcerga S=fvy,
Y neGecHoro cerusna ¢ NpAMBIM BOCXOXKACHHEM ¢ YacCOBOH

yroJ
t=S8S—a. (13)

3pesaHoe BpeMsi S B NMyHKTE ¢ reorpaduueckoil moJjro-
TO# A CBfI3aHO CO 3BE3JHBIM I'PHHBUUCKHM BpeMeHeM Sg pa-
BEHCTBOM

S=S,+, (14)

npuyeM A OTCUMTHIBAETCH K BOCTOKY OT I'pHHBHYA W BHIpa-
J)KaeTcd B yacax, MHHYTax H CeKyHAax BpeMmeHH. [ljs1 mepe-
BOJA TpajyCHbIX €AHHKIl B €IHHHLb BPEMEHH CYLIECTBYIOT
Tabauupl (cMm, Tabma. 1 u 2 Ha crp. 125 u 126),

B omun u TOT XKe (U3HUECKHH MOMEHT 3BE3JHOE BpeMs
Si u S; B IBYX NyHKTax pas3/HuaeTcss Ha PasHOCTb reorpa-
¢duueckoit HOATOTH A U Ag 3THX NYHKTOB, T. €.

Sy—S1=N—M\1. (15)
Hcnonbsyemble B MpakTHYECKOH KU3HU CPeJHHE COJIHEY-
Hble CYTKH NPOJOJIKHTEIbHEE 3BE3IHbIX CYTOK Ha 3456°,6 ~~
~ 3MH6°,
MecTtHoe cpefHee Bpems
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T =Tg4n, (16)
Tle W — ypaBHeHHe BpeMmetin, a I — HCTHHHOE COJIHEUHOE
BpeMsi, H3MepsieMoe gacoBbiM yriioM CosHIa, yBeJIHYEHHBIM
Ha 124 T. e.
Te =ig+lon (17)
MecrHoe cpennee Bpemst T, u T\, ABYX HYHKTOB CBf<
3aHO MCXKAY C000H paBeHCTBOM:
Ty, —T), =ho—M1, (18)
a CO CcpeaHHM TPHUHBHUCKMM BpeMeHeM Ty (Ha3biBaeMbIM
BCEMHDHBIM BpeMeHeM) —- PaBEHCTBOM
T =T+ (19)
B npakTuueckolfi KH3HM HCHOJb3yeTcs JHOO MOsCHOE
BpeMs
To=Ton, (20)
Ju60 JeKpeTHoe BpeMs
Tn=Tn+lq=To+n+lq’ (21)

rle #— HOMEp 4acoBOro Mosica, PaBHBIA LEJOMY UHCIy Ya-
COB.

Jlasi nByX IyHKTOB, PACHOJIOKEHHBIX B PA3HBIX 4aCOBBIX
nosicax ni M fy,

Ty —Tx=Tn —T o =ng—n,. (22)

Ecau cucreMa cuera BpeMeHH He yKasaHa, TO BCerja
nojppasyMeBaercsi BpeMs, AeHCTByollee Ha JaHHOH TeppH-
TOpHH.

[Tokasanne yacos Ty (unu Sq) He BCerga COOTBETCTBYET
MoMeHTy TouHoro Bpemenu T uin S. Pasnocrs

u=T—Ty unn u;=S—S84 (23)

I1a3blBaeTCA HOHpaBKOﬁ 4yacoB, 3Hasd KOTOPYIO MOXKHO OIpe-
AeJdTb TOUHO€ BpeMd IO HEBEPHO HAYUIHMM vacam.

IIpumepn

1. Onpenenuth 3BE3JHOE BpPeMsi B NYHKTAX ¢ reorpadu-
yeckoil joarotoit 2123%37¢ u 7746™20¢ B MOMeHT, KOrga B
nyHkre ¢ reorpaduueckoit goaroroit 80°05’,5 y speann Beru
(o JTupsl) gacoBoit yron pased 4%29%48¢, [TpsiMoe BOCX0XK-
ndeude Bern a=18435"15¢,
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Haunnsie: A =2923M37¢; Ay==7946M20¢; A3=80°05",5;

Bera, a=18%35M15¢, {==4929%48¢,

Pemenue. [Tonssysce Tabauuei 2 (crp. 126), Buipa-
skaeM reorpauueckylo JOJTOTY TPETbero IyHKTa B €NHHH<
nax spemeHnn: A3=80°05",5==5720422¢,

Cornacuo dopmyse (13), 3pesgHoe BpeMmMsi B TPeTbeM
nyHKTe (¢ As)

Sy=q-}1=1835M15¢-4729%4 8¢ =2390503¢,

Hs ¢popmyan (15) cnenyer, uto B8 nepsoM myHKTe (c Ay),

3B€3/IHOE BpeMs

S1=83+(\;—);) = 23°0503°-(2723"37°—520"22%)==
=20"08"18¢;
BO BTOPOM NyHKTe (C Ag) 3Be3JHOe BpeMs

So=3S3+ (ho—A3) =23%05M03¢}- (7946M200—5720M22¢) =
=2531401¢,
T. €. B 9TOM IIYHKTE HaYaJIUCh yxKe HOBHE 3BE3JHbIC CYTKH
(Ho He KaneHJapHBIe CYTKH), U TaM Sy=193140]1¢.
[Tpu apyrom xoje peuieHHst Hcnonb3yercst popmyaia (14).
2. Hexoropwiii myHKT ¢ reorpaduueckoil joJarorod
5734 paxonuTcs B IATOM YacoBoM mosice. Hafitu MecrHoe
cpejHee, NOSICHOE H JEKPETHOE BpPEMSI 3TOTO IYHKTa B HCe
THHHBIHA mongeds 27 oKTAOpS, ec/qd B 3TOT AeHb yPaBHEHHE
BpeMeHH paBHO —16M,
Jdaunusle: A=>5%34" n=>5; 27 oxrabpsa n=—16M,
Pemenune B HCTUHHBHY MONAEHL HCTHHHOE COJHEYHOE
Bpemsi T=12700*. Corsiacuo dopmynam (16), (19), (20)
H (21), 27 okrsi6paA MecTHOe cpefHEe BpeMs
Ty =Tg +n=12700"—16"=117444,
NosICHO® BpeMs )
To=Tx 4+ (n—A)=11944_34m=1]7] (™
M JeKpeTHoe BpeMs
Ta=Tn+13=12710",

A3. Onpenenuth 3Be3gHOE BpeMsi B MOMEHTHl BepXHell H
HHXKHEH Ky/abMHHauuu 3Be3nsl Pomasbrayra . (¢ IOxnoi
Pri6bl), npsiMoe BocXoxIenne KOTOpol 22754153¢,

44. Haiitn 3Be3Hoe BpeMs B MOMEHTH, B KOTOpHE ya-
coBoif yroa 3pe3nnl Purenst (B Opuona) COOTBETCTBEHHO
paBen —3717%43¢ u 1942%29¢, TIpsiMmoe BOCXOXKAEHHE 3TOH
3Be3nbl 51124(8¢,
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45. Onpenenurs 3Be3JHOE BpeMsi B MIHKTaxX ¢ reorpadu-
gyeckofl goJiroroit 2¥13423¢ u 84°58’ B MoMeHT, KOrjga B NyH-
KTe ¢ Joaroroi 4737411¢ 3pesna Kacrop (o Bausnenos) na-
XOAHTCA B BepXHeH KyabMuHaumuu. [IpsiMOe BOCXOXKIAEHHE
Kacropa 7931M25¢.

46. Pemmth MpeAbIAyUIylo 3afauy A TeX Ke IyHKTOB,
HO I/ MOMEHTa BpeMeHH, B KoTopuifi 3Besga Kamenna
(o Bo3Huyero) HaXOAHTCH B HHXKHEH KyJabMuHaunu B Mpkyr-
cke  (A==6757405¢). [Ipamoe Bocxoxaenne Kamesnt
5713%00¢°,

47. Beruncauts vacosne yras 3sesfs Asross (B [Tepces)
n Aavranpa (a Opaa) B 8720M30° 1o 3Be3NHOMY BPEMEHH.
Tlpamoe BOCXOXKZeHHE STHX 3BE3J COOTBETCTBEHHO paBHO
370454° u 19948¥21¢. Yacosble yrasl BHIPAa3UTh B rpanyc-
HBIX eJuHHIax.

48. TIpamoe Bocxoxaenne 3Besgnl Mupn (o Kura)
2916M49¢, Cupnyca (o Bonbmoro Ilca) 6742457¢ u ITpoumo-
Ha (o Magoro Ilca) 7936¥41¢. Yemy paBHBI 4acoBhe yriibl
9THX 3Be3] B MOMEHTHl BepXHeH M HHXHeH KyJbMHHAlIHH
Cupuyca?

49. HaiiTu yacosbe yriau 38e3g Kacropa (o Bausuenos)
n [leara (P ITeraca) B MoMeHT, Korfa yacoBofi yroJ 3pes-
nel Bern (o JIupol) pasen 4715%10¢, [Ipamoe BocxoxmeHue
Kacropa 793125¢, Bern 18735%15¢ u Illeata 23%01M2]¢,

50. Yacosoft yroa 3se3nnl Mupst (o Kura) B 'punsuue
paBen 2716M47¢, Onpenesuth B 3TOT MOMEHT 3Be€3JHOE Be-
MS B IIyHKTax c reorpadudeckofi moaroroii 2°03M02¢ u
54°44'5. [TpsiMoe BocxoxneHne Mupnl 2716M49¢,

51. Haittu 3Be3nHoe BpeMs M uacoBofi yros 3sesan Mu-
napa (¢ Boabioit Mensennusl) B I'punBHue M B nyHKTe ¢
reorpaduueckoii nojroroft 673409¢ B ToT MOMEHT, Korja B
SAkyrcke (A==87138%58¢) wacoBofi yron 3Be3anl Anbaebapa-
Ha (a Tempua) 329°44". Tlpsmoe Bocxoxpenne Munapa
13921%55¢, a Anpnebapana 4733%03¢,

52. Kakoe mpsiMoe BOCXOMKIEHUE Y 3BE3J, HaXOMIIIHXCH
B BepXHeH M HMIKHEH KYJbMHHAIUH B IBYX Pa3JIHYHBIX MYHK-
Tax HaGMIOJeHHs, eC/IH B ONHOM H3 HHX, DAaCHOJOKEHHOM
BOCTOuHee Jpyroro Ha 36°42’, wacosoit yroa 3sesam Ipoun-
ona (o Manoro Ilca) pasen —2716%41°? TTpamoe BocxoxK-
Aenue ITpounona 7736M41¢,

53. Ha kakux reorpadHuecKHX MepHAHaHAX 3BE3NHOE
BpeMsl COOTBETCTBeHHO paBHO 2248%30¢ y 7136M34°, ecqu
B MECTHOCTH C reorpaduueckoét mosrorofi 5731M40¢ 3pesga
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Kanenna (o Bosnuuero) umeer uacosofi yroa — 2739¥08¢?
[Ipsamoe Bocxoxpnenne Kanmemsm 5713%0c°,

54. Uepes KakHe MHTepBaJ/bl 3Be3JHONO BPEMEHH MOC.1e
BepxHell KyJbMHIAaUHHU 3Be3Abl P JIbBa ¢ MpPAMBIM BOCXOXK-
nennem 11946M31¢ 3pesga o Tuapel Oyner HaxoAHThCA B
BepxHeH KyJbMHHAUMH, B HUXKHeHl KyJIbMHHAINH U 3aHUMATh
MOJIOJKEHHE TPH 4acoBoM yrie 472516¢? [Ipsimoe BOCXOMK+
genne o Fuapel 9925M08¢,

55. B MoMeHT BepxHeHl Ky/JbMHHAIUH 3Be3nbl ['eMMbl
(a CeBepuoit Koponsl), mpsmMoc BOCXOXKAEHHE KOTOPOH
15132M34¢ uacel, HAyLIYe O 3Be3THOMY BpeMeHH (3Be3f-
Hble YacChl), mokaswiBaan 15929v42¢. HaliTi nonpaBky uacoB
M UX TOKa3aHHE MPH YacOBOM YrIJe TOH Ke 3Be3Jbl, PaBHOM
1120M50¢.

56. B MoMeHT BepxHeil KyJbMHHAIMK 3Be3nbl Aapreba<
pana (o Tenbna) c npsaMbiM BocxoxaeHuneM 4733¥03°¢ 3Be3n-
Hble yachl NOKasbBaJan 4°52M16¢ a B Takoil e MOMEHT cJje-
nywouel Houd uX noxkasanue 6blio 4751M04¢, Brruncaute mo-
OpaBKH 3Be3[HBIX YaCOB B MOMEHTH HaGJIONEHHH, a TakKe
HX CYTOUHHIH M yacoBoil Xon (T. e. H3MeHEHHe NOMpaBKH 32
CYTKH W 3a OJHH 4ac).

57. B MomeHT BepxHell KyJbMHHAUNH 3Be3fbl ¢ Dosbuioh
MenBenuunl ¢ NpsIMBIM BOcXoXaeHnem 12351450° 3pesmubie
uyachl NOKaswBamu 12741M28¢, a B mMoMeHT mnocjexnyioulelt
HIDKHeH KyJbMHHAIMM TOH JXe 3Be3JBl HX NOKa3aHHe GHlJIO
074104c, TIpy ®aKuX NMOKA3aHHSIX TeX JKe 4YacoB 3Be3ld
B Manoit Mensenuusl npoxonusia obe KyJbMHHALHY, €CIH. ee
npsMOe BOCX(pKAeHHe paBHO 1475045007

58. Hafitu cpennee, nofiCHOe W HEKPETHOe BpeMs B NyH-
KTax ¢ reorpaduueckoii poarorod 4743%28c uy 9+18%37¢ B
MoMeHT 6752%06¢ o cpexneMy rpHHBHUCKOMY BpemeHU. [Tep+
BB IIYHKT HAXOXMTCS B NSITOM, a BTOPOH — B JeciTOM 4a-
€OBOM IIOsICe.

59. Ompenenuts cpenHee, HOSICHOE U JEKPETHOE BpeMs B
NyHKTax ¢ reorpauueckoil poaroroli 5712%56¢ u 7751M22¢,
€C/IH B 3TOT MOMEHT B TPeTbeM IYHKTE &&eht—TORASBIBaH
17731M44¢ no cpexHeMy BpeMeHH, a reorpaduueckas J0Jros
Ta TPETbero NyHKTa paBHa 6727%36¢, IlepsBlfl NMYyHKT Haxo-
JIATCS B IATOM, a BTOPO# — B BOCBMOM YacOBOM IOsCe.

60. Haiitn pasHocTs MeXay MOSICHBIM M CPENHHUM, a TaK+
e MexXJIy AEKPeTHLIM W CPeJHHM BpeMeHeM B IYHKTe C re-
orpadnueckol foarorofi 771858¢, pacnosoKeHHOM B cejbe
MOM YaCOBOM IOSCe,
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61. OnpelenuTh NOCAEHOBATENLHOCTh HACTYIICHHS Ofs
HOHMEHHBIX MOMEHTOB IIO CPeAHEeMY, NOSCHOMY H JEeKPeTHO-
my BpemeHH B bBaky (A=3719%, n=3) u HoBocubupcke
(A=5%324, n="=6).

62. B Kakue MOMEHTbl BPeMeHH IO pPAa3/JHYHBIM CHCTEs
MaM cyeTa HAcTyNaloT MCTHHHBIA NOJIEeHb W MCTHHHAS NOJ-
Houb B Pocrose-Ha-Ilony (A=2739%, n=3) u OpenGypre
(A=3%41", n=4) B AHH, KOTJa ypaBHEHHEe BPEMEHH COOT-
BETCTBEHHO paBHO 124 g —15M?

63. Tounsle ropoackne yacel Kpacrosipcka (n=6) mno-
KasbiBaloT 7932% Beuepa. Kakoe B 3TOT MOMEHT cpefHee,
nosicioe u AekperHoe BpeMs B KueBe (A==2%02%, n=2) u
Xa6aposcke (A=9%00™, n=9)?

64. ITocne MecsuHOTO moJsieTa HAa HAYYHOH KOCMMYECKOH
cranuun  «Canor-4» KocmonasTel A. A. TyGapes u
I'. M. T'peuro 9 ¢espans 1975 r. B 14703 1o MOCKOBCKOMY
BPEMEHH TNPH3EMJIMJNCh ceBepo-BocTouHee Ilenmuorpapa.
Ckosnbko BpeMeHH Obli0 B 3TOT MOMeHT B llenmnorpane
{(n=5) u Kazanu (n==3)? MockBa HaXOQHTCS BO BTOPOM
YacoBoM IIofcCe.

65. JlynHoe saTmenue 18 nosi6pa 1975 r. Hauanoch B
207385 u okoHuusaoch 19 HosGpa 1975 r. B 0708%,2 mo
BCEMHDHOMY BpeMeHH. B Kakue maThl 1 MOMEHTH BpeMeHH
OHO Hauajoch W OKoHumioch B KpacHomape (n=3), Taiu-
keure (n=>5) u Upkyrcke (n=7)?

66. B 1974 r. neTHee conHUeCTOAHNE HACTYHHAO 21 HIOHS
B 18438™ o BceMHpHOMY BpeMeHH. Korjia oHO HaCTymHJIO Mo
BPEMEHH TOPOJOB, YKa3aHHBIX B NpEeABIAyILEH 3agaue?

67. B mMomeHT nmepenaun u3 Mocksel (n=2) 12-uacosoro
pajMOCHIHAJNA TOYHOIO BPEMEHH YacH B OJHOM H3 Yupex+
neunit Tomcka (A=D5%40™, n=6) mokasmBasn 16%12M. Bpi-
YHCIUTb NONPABKy 3THX 4acOB K MeCTHOMY CPefHEMy H TpH-
HatoMy BpeMmenn Tomcka u Kpacnosoncka (A=3732%, n=
=4) u HalTH NOoKa3aHUA TeX e yacoB B 1970 no Bpeme-
HH KaXJOro ropoja.

68. Camouer Bouteren U3 CBepasoBcka (n=4) B 11420+
u npubuin Ge3 omo3manusi B MpxyTck (n=7) B 17945%,
CKOJIbKO BpeMEHH JIeTeJ CaMOJIeT U KaKHEe MOMEHTHl Bhlje-
Ta M NpHOBLITHSA yKasaHbl B pacnucaHuu Aspoduora?

69. Tenerpamma ornpasieHa u3 Hepuuncka (n=8) s
7940 peuepa Mo ropoJCKHM YacaM M JOCTaBjeHa ajpecaTy
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B CMmosiencke (n=2) B ToT ®e jgeHb B 16920 mo Bpemenn
storo ropoja. CKOJbKO BpeMeHH LLTa TeJerpaMma M KakHe
MOMEHTH BpPEMEHH OTHPABKHM M JOCTABKH OTMEUEHH Ha Heh?

§ 4. IPAKTHYECKOE OIIPEJXEJIEHME
FEOFPAONYECKNX ¥ HEBECHLIX
9KBATOPHAJIBHBIX KOOPAWHAT

B nosrne smMHHe HOYHM 2CTPOHOMBI H3MEPSAIOT 3CHUTHHIE
pPACCTOSIHAS OJAHHX M TeX JKe 3Be3J] B 06€HX KyJbMHHAUMAX
# no gopmyaam (4), (6), (9) HesaBHCHMO HAXOJAT KX CKJIO-
Henue (6) H reorpadmueckyio HIHpPOTY (@) 06GCepBaTOpHH.
3Hafl @, ONpeneNqiOT CKJIOHEHHEe CBETHJ, ¥ KOTOPHX HabJIo-
JaeTcd TOJIBKO BepxHAA KyiabMuHanus. IIpu BHCOKOTOUHBEIX
H3MEpEeHHAX YyuHThiBaeTcs pedpaxuus, KOTOpas 34ech He
paccMaTpHBAETCH, KPOMe CJYYaeB pacloJIOXKeHHSI CBETHJ
BOJIH3H TOPH3OHTa.

B HCcTHHHHIA NOMJEHb PEryJsipHO H3MEpPSIIOT 3EHHTHOE
paccrosuue 2g CoJHIA W OTMEYAlOT NMOKa3aHHe Sq 3Be3fls
HBIX 9aCOB, 3aTeM 10 ¢opmyne (4) BHIYHCASIOT €r0 CKJO-
HeHne 8, a MO HEMy — IPsIMOe BOCXOXKIeHHE €, NOC-
KOJIbKY

sina ® =tg6® wctge, (24)

rie £=23°27' —yxXe HU3BeCTHOE HAKJIOHEHHE SKIUNTHKH.
OnnoBpeMeHHO onpejensieTCsl H MONpaBKa 3BE3JHHX ya-

coB
Us=8—Sa=ar—Sy, (25)
TaK KaK B MCTHHHBHIH noJjaens yacosoit yron Cosnia to=0
M nostomy, cornacuio ¢Gopmyne (13), 3Be3nHoe Bpems
S=ap.
Ortmeuast mokasaHusl S’v Tex XKe 4YacoB B MOMEHTH

BepXHefl KyJbMHHAUMH SPKHX 3Be3 (OHH BHIHBI B TeJeCKO-
nbl H JHEM), HaXOASAT UX NPSIMOe BOCXOXKEHHE

a=ag + (S, —Su) (26)

1 1O HEMY aHAJOTHYHBIM 06pasoM ompejensiloT NPsMoe BOC-
XOXKJieHHEe OCTa/NbHBIX CBETHJ, KOTOPOE TAKKe MOXKET OBITb
HalJeHo Kak

a=S, +us (27)
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[To my6auKyeMbiM B acCTPOHOMHYECKHX CIIPaBOYHHKAX
3KBATOPHAJbHBIM KOOpJAMHAaTaM (o ¥ 8) 3BEe3J ONPEJensioT
reorpapuyecKkue KOOPJHHATH MECT 3eMHOH IOBEPXHOCTH.

ITpumepst

1. B ucTuHEHA moafeHs 22 mas 1975 r. seHuTHOe pac-
crogune Coanua B ITynxose Guiio 39°33’ S (Han TouYKO#
I0ra), a 3Be3jHble yachl NMOKasnBaau 3957%41¢, BLuncaHTh
IJIsl 9TOTO MOMEHTa 3KBaTopHaJbHble KoopauHaTh CosHua
H MONPaBKYy 3Be3HbIX yacos. 'eorpaduueckas mupota Ilya-
KOBa =+ 59°46’,

Hanune: 2g=39°33S; Sq=3757%41% ¢=+5946".

Pemenune. Cormacuo popmyane (4), cknonenne Connua

8 o =9—2n =59°46'—39°33' =+-20°13’,
ITo dopmyne (24)
sinagy=1gd-ctg § =1g20°13"- ctg23°27' =
= 40,3683 2,3053=--0,8490,
OTKyAa npsiMoe Bocxoxienue ConHua ac=58°06"2, mumwy,
nepesels B eQHHHIBl BPEMEHH, o =3752V25°.

Tak Kak B HCTHHHBHIH NOJAeHb, coryacHo dopmyae (13),
3Be3HOe BpeMsi S=o) =37562%25°, a 3pesjnble yacel Io-
KaspiBaau Sy=3757"41¢, 10, mo ¢opmyse (25), mompaska
4acoB

Us=S8—S8q=0a—Sqy=3152425¢—357"4 1 ¢ =—5"16¢,

2. B MoMeHT BepxHell Ky/JbMHHaLMK 3Be3anl o Jpakona
Ha 3eHUTHOM paccrosinpu 9°17’ K ceBepy 3Be3AHBIE Yachl MO«
KaspiBaau 772038¢, mpuueM HX [ONpaBKa K 3Be3JHOMY
TPHHBHYCKOMY BpPEMEHH paBusinach +22M16¢, DxsBaropu-
ajnpHbBle KOOpPAMHATH a JlpakoHa: mnpsiMoe BOCXOXKJEHHE
14%03%02¢ u ckmaonenne +64°37’. Onpegenuts reorpaguye-
CKHe KOOpAMHATBHl MecTa HaObJIoLeHMS.

Jaunusie: 3Be3na, o=14703%02° §=-64°37', z,=
=9°17/ N; 3Be3auble yach Syg=7720%38¢, u,=22M]6e,

Pemenne. Ilo popmyne (6), reorpacduueckas vimpora

@=0—25=+64°37—9°17’ = + 55°20

‘Cornaco Qopmyne (13), 3Be3nHOe BpeMsa B MecTe Ha-
6a108eHuA
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S=a=14%03v02¢, a 3pe3gnoe Bpems B I'puHBHYE
So=Sq+1s==T7720M38c4-22M] 6¢ =T142Md4°¢,

CnenoBatesbno, mo ¢opmyne (14), reorpaduueckas
JOJIFOTA

A=S8—S8¢==14703%020—7742M54¢ =67120"08°,
HIH, TepeBei B YrJoBble eAMHHUB, A=95°02",

70. Onpefe/uTh reorpaduyeckyio WHPOTY Mecta Halaio:
JI€HHSl M CKJOHCHHE 3Be3[bl MO H3MepeHUsIM €e 3E€HHTHOro
PACCTOSIHHSL 2 HJIH BHICOTH /1 B 06eHX KyJbMHHALHX—BepX-
Hell (B) u HEXKHell (H):

a) zz=15°06'N, 2z=68°14'N;

6) 2p=15°06"S, 2z=68°14'N;

B) hp=+80°40"10, 25=72°24"c;

r) hy=+78°08"10, hy= +17°40"0.

71. B MectHOCTH ¢ Teorpaduueckofl mMHUpOTON ¢=
= +49°34" 3e3ga o ['uapH MPOXOJAHT BEPXHIOIO KyJbMHHA-
1m0 Ha BHcorte +32°00" Hap Toukoil lora, a 3sessa f Ma-
Joli Menpenuis — K ceBepy OT 3eHHTa Ha DacCTOSIHUH B
24°48'. YeMy paBHO CKJOHEHHE 3THX 3Be3N?

72. Kakoe CKJIOHEHHE HMEIOT 3Be3/lbl, KOTOPHIE B BEpX«
Heit Kyapmunaunn B KarGeppe (¢=-—35°20") mnaxomsarcs
Ha 3eHuTHOM paccrossHun 63°39” K ceBepy OT 3eHHTa H Ha
phicote -+58°42’ mag Toukoil ora?

73. B Jlyman6e 3se3na Kaneana (o Bosuuuero) mpo-
XOAUT BEPXHIOI KyJbMHHALMIO Ha BbicoTe -}-82°35" mnpwm
asumyte 180°, a sBesma AnbaeGapan (a Teabua), ckiaone-
HHe KoTopoii + 16°25’,— Ha szenutHOM paccrosHun 22°08’
K 1ory oT seHura. Uemy paBHO ckiaoHeHue Kamemnw?'

74. Boiunciuth ckiaoHenue 3pe3n & DBosbmoit Mensenu-
oot 1 ®omanbrayra (o MOxHoit PuiGwl), ecin pasHocTb 3e-
HMTHBIX paccTosiHUil aTHX 3Be3x M Aabrampa (a Opna) B
BepxHell kynbMuHaunu B Tamkente (¢=-+41°18") cocras-
JasieT coorBetcTBeHHO —48°35” u +38°38’. Anbraup Kynbmu-
nupyer B TawmkeHnte Ha BbicoTe +57°26” Hajx TOUKOH Iora.

75. Kakoe ckioHeHne y 3Be3l, KyJbMHHHDPYIOWHUX Ha ro-
pusonte u B 3eHuTe TOWaHCH, reorpaduueckas IIHPOTa KO-
toporo +41°42’? Pedpakuuio B ropusonTe OPHHATL 35,

76. Halitu npsiMoe BocxoXeHHe 3Be3]i, B MOMEHTHl Bepx-
Hell Ky/JbMHHALHM KOTOPbLIX 3Be3JHble YaChl IOKa3biBaJH

24



18125M32¢ u 1975040°, ecnu npu ux mokazanuu 19720M16°
speafa  Aubtaup (o Opaa) ¢ upaAMbiM  BOCXOXACHHEM
19448%21¢ nepeceksa HeGecHbIl MepuauaH K IOry OT 3CHHTA.

77. B moment BepxHeil kyabmunauumn CoaHuma ero mps-
Moe BOCXOXKJeHHe Oblnio 23748409¢ 3 3Be3jHble uachl MOKa-
sbiBajin 23"90M01°, 3a 46%48¢ no sroro HeGecHbIl MepHaAHAH
nepecekna 3sesfa B Ileraca, a npu nokasamusx Tex xe ua-
coB 007%40° pacTynuna BepXHsi KyJbMHHAUHS 3BE3[bI
a Anapomenn. Kakoe npsamoe Bocxox[eHWe y 3THX JBYX
3Be3A?

78. 27 okra6pa 1975 r. B Ogecce Mapc npoKyJIbMHHAPO-
Baa depe3 1550° no 3BesnHbIM yacaMm mocae 3Be3anl De-
tenbreiize (o Opuona) Ha BBICOTE, NPEBHIMIAIIEH BHICOTY
9104 3Be3Bl B KyJabpMHHauun Ha 16°33". [Ipsimoe Bocxoxne-
nue Deresbrefize 5752428¢ u ckjaonenne -+7°24’. Kakue
SKBaTOpPHAJbHBle KOOpAUHATH Oun y Mapca u B6au3n Ka-
KOU TOUKH SKJHUNTHKH OH HAXOAHJCH?

79. 24 aerycra 1975 r. B MockBe (¢==--55°45), korza
3Be3JiHble dach noxasbiBasau 1952¥22¢, I0nurtep mepecek Hes
Oecublfi MepHAMAH Ha 3€HUTHOM paccTosaHun  47°38’,
B 2923%31¢ mo TeM Xe yacaM NpPOKYJbMHHHPOBaJa 3Be3/1a
a OBHa, npsiMoe BocxoxeHHe KoTopo# 2704M21¢, Yemy Ghi-
JI1 paBHBI KBaTOpHaJbHble KoopauHarh lOnurepa?

80. B nyukre ¢ reorpaduueckofi mwmpotoir +50°32" mno-
aypnennas Boicora Coamnnma 1 mas u 11 asrycra pasHssach
+54°38’, a 21 noabps u 21 smsapa +19°29’. Onpenenntsb
9KBaTOpHAaJbHBEIE KOOpAHHATE COMHIA B 3TH JIHH.

81. B uctunubii noagens 4 niona 1975 r. Coanue npo-
mao B Opmecce (¢=-+46°29’) na puicote +65°54’, a 3a
13M44¢ no storo 3Besna AabpeGapan (a Tenbna) mepecek-
sa pebecHbId MepHIual HA 3eHHTHOM PACCTOSHHH, IPeBbIlla-
I0llleM MOJyleHHOe 3eHuTHOE paccrosfinne Counina Ha 5°58.
OmnpenenuTh SKBaTOpHANbHBIE KoopauHaTht Coanpma
3Be3]Hl.

82. 28 oxtabps 1975 r. B 13906™41° no mekperHomy Bpe-
MeHH B nyHKTe ¢ A=4%37%[1¢ (n=5) u ¢p=+41°18’ 3enur-
Hoe paccrossune Connna 6u10 54°18°. 3a 45™45¢ (1o 3peasn-
HOMY BPEMEHH) 1O 3TOr0 B BEPXHeHl KYJbMHHALHH HAaXOLH-
Jdacek spe3fa Crnuka (a Hesnt), a yepes 51439¢ nocse nee —
sse3nia Apkryp (o Bosnonaca) ua seicote +68°01'10. Onpe-
AenuTh 3KBaTOpHaJbHBlE KoopAuHaThl CosnHma u Apkrypa.
YpaBHeHHe BpeMeHH B 3TOT JeHb Oujo —16408e,
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83. Hafitu reorpaduueckyio MHPOTY MECTHOCTH, B KOTO~
poit 3Beaan B [lepces (6= -+40°46") u & Bonbwod Mesge-
JuLB (§=+56°14") B MOMeHTH BepxXHell KyJbMHHALHH Has
XOASTCS Ha OJHHAKOBOM 3€HHTHOM pAaCCTOSIHHH, HO mep«
Bag — K IOry, a BTOpasi— K CEBepy OT 3eHHTa.

84. B MomeHTHl BepXHeH Ky/JbMHHAIMH 3Be3fa o I'oHunx
[TcoB co ckioHennem -+ 38°35" MpPOXOAMT B 3€HHTe, 3B€3[a
p Opuona —mua 46°50’ wxuee, a ssesga o Ilepces—na
11°06” cepepnee. Ha kakoii reorpaguieckol mapaJJenu npo-
BelleHbl M3MepeHHS W uYeMy DaBHO CKJIOHEHHEe YKa3aHHbIX
3BE3M?

85. B Momenr BepxHe#l ky.abMuHaumn CouHia cpeanuid
xpoHoMeTp Tokaszaa 10728%30¢, a mnpH ero mnOKa3aHHH
14748v52¢ Guin npunar w3 ['punBuua 12-yacosofl paauocur-
Haj TouHOro Bpemend. HalTH reorpaduueckyo HOJATOTY
MecTa HaOJIOJEeHHs, €CH ypaBHEHHe BPEMEHH B 3TOT JeHb
6bl10 4 6M08¢.

86. B MOMeHT BepxHeH KyJabMHHAIUH 3Be3fH L ['epkye-
ca Ha 3eHHTHOM paccrosHud B 2°14’ K ceBepy OT 3€HHTa
3BE3IHOE TPHHBHYCKOe BpeMs Oblno 23%02M39¢, SkBatopu-
aJphble KoopauHaTH  [epryneca a==17%3803° u o=
=+446°02’. Onpezneaurs reorpaduyeckue KOOPAUHATH Mec-
Ta HaGJIONEHHS.

87. B MOMeHT mOkasaHHfl 3BE3JHOr0  XpOHOMETpa
18707%27¢ srcmenHuusi NpHHANA PaJHOCHTHAJM TOYIOTO Bpe-
MeHH, nepejannnit u3 I'punBHua B 1870M0¢ no 3BesgHOMY
rPHHBHYCKOMY BpeMeHU. B MoMEHT Bepxuefi Ky/bMHHALKH
3Be3an y Kaccwonmen na seHuTHOM paccrosiHun B 9°087 k
10Ty OT 3€HHTa IIOKa3aHHe TOro JKe XpoHOMerpa OBlIO
19717v02¢. DkBaTOpHaJbHbHIE KOOpAMHATH Y KaccHonen
a=033"40¢ u 6= 460°27'. Haiitu reorpaduueckne Koopau-
HAThl 3KCMEeIHLHH.

88. B ucTHHHBIH NOJILEHb NOKa3aHHE CpeJHEro XpPOHO-
MeTpa 3KcmeiuMuuu 6nino 11741%37°, a B MoMeHT TnpHeMa
12-yacoBoro pajmOCHrHasa TOYHOrO BpeMellH H3 MOCKBHI
TOT e XpoHoMeTp mnokasaa 19714%36°, MiaMepeHnoe 3eHHT-
Hoe paccrosinve 3Be3fn o JleGens (§=+45°06") B Bepxueii
KyJbMHHALMA OKa3aJoCch paBHBIM 3°26’ K ceBepy OT 3eHuTa.
Onpeaenntb reorpaduueckie KOOPAHHATH SKCHEHIIHH, ec-
JH B JeHb NPOBEREHHS HaONIONEHHH YpaBHEHHE BpEMEHH
paBHsiI0Ch —H¥17¢,

89. B uCTHHHBIA NOJLeHb WITYpMaH OKEaHCKOTO JafiHepa
usmepus Bbicotry CoJaHHA, OKa3aBUIylocs paBHOH +75°41/
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npu asumyTte 0°. B 3TOT MOMEHT cpefHuA XPOHOMETp C IO-
npaskofi —16M,2 mnokaswiBas 147129 rpuilBHUCKOro Bpe-
venn. Ckaonenne CosnHIa, yKasanHoe B MOPCKOM aCTPOHO-
MHYECKOM €XeroJHHKe, 6uio +23°19’, a ypaBHeHHe Bpeme-
HH +2M55¢. Kakne reorpaduyeckiue KOOPAHHATH HMeN Jak-
Hep, Tle H B KaKHe NMPHMEPHO JHH roja OH B 3TO BpeMs Ha-
XoanJca?

§ 5. IPEOBPA3OBAHHE
HEBECHBIX KOOPJTHHAT

1 CUCTEM CYETA BPEMEHN.
BOCXOJ M 3AXO0J CBETII

CBsi3b MexJy TODH30OHTAJbHBIMH H 3KBaTOPHaJbHBIMH
HeGeCHbIMH KOOPAMHATAMH OCYLIECTBJISIETCS yepe3 mapal-
JlakTHYecKu# Tpeyronphuk PZM (puc. 3), BepuiMHaMH KO-
TOPOrO CJIyXaT mojaloc Mupa P, sewur Z u cBerusio M, a
cropoHamMu — ayra PZ nebecHoro mepuiuaua, nyra ZM kpy-

1

p

Pamc. 3. IlapanuaxkTHuecKuil TpeyroanHER
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ra BblCOTH cBeTHaa M ayra PM ero kpyra ckioHenus. Oues
BHIHO, uTo PZ=90°—¢, ZM=2=90°—h u PM=90"—9,
riae ¢ — reorpadHueckas IIHPOTa MecTa HaOJIOAEHHS, 2 —
3eHHTHOE paccrosiHge, A —BBICOTAa H 8 — CKJ/IOHEHHE CBe-
THIA.

B napajiakTHueCcKOM TpPEYTOJbHHKE YroJ IpH 3EHHTEe
pasen 180°—A, rpe A — a3uMyT CBeTHNa, a yroJ HpPH IO-
JIIOCE MHPa — 4acOBOMY yray £ TOro e cpeTHja. Toria
TOPH30OHTA/bHBIE KOOPAHHATH BHLIYUCISIOTCS IO (opmynam

cosz=sing-sind-+4cosg-cosd-cost, (28)
sinz.cosA=—sind-cosp-}cosd-sing- cos?, (29)
sinz.sinA=cos8-sint, (30)

a 3KBaTOpHaJibHble KOOpPAHHATH — 10 (opMy/am
sind=cosz-sing—sinz-cosg- cosA, (31)
c0sd - cost=cosz-cosg-}sinz-sing-.cosA, (32)
cosd-sinf=sinz-sinA, (30)

npuueM t=S—aq, TAe o — NPSIMOe BOCXOXKAEHHE CBETHIA H
S — 3Be3HOE BpeEM4.

[Tpu pacuerax uHeo6xoxumo no tabauue 3 (c. 127) nepe-
BOAUTb HHTEPBaJbl 3B€3JHOr0 BpeMeHU AS B HHTEpBabl
cpennero BpeMenu AT (urn Hao6OpOT), a 3Be3[HOe BpeMs
S¢— B CpelHIOI TPUHBHUCKYIO NMOJHOYb 3aflaHHON JaThHl 3a-
HMCTBOBATb M3 aCTPOHOMHUYECKHX KaJsieHJapeli-eXXeroqHuKoB
(B 3apauyax aTOro pasnena 3HaUEHHH So NPHBOAATCH).

[Tycts HekOTOpOE fIBJIeHHE B KaKOM-TO NYHKTE 3eMHOH
NMOBEPXHOCTH NPOHM30UIIO B MOMeHT I mO NMPHHATOMY TaM
BpeMenyu. B 3aBHCHMOCTH OT NMPHHATOH CHCTEMB! cueTa Bpe-
menu no ¢opmynam (19), (20) unn (21) naxopurcs cpen-
Hee TPHHBHUYCKOe BpeMs Iy, mpeacrasiswomniee co6oll HHTep-
Bas cpennero BpeMeHn AT, npoTekiuii ¢ rPHHBHYCKON TOJ-
Houu (AT=T,). dtoT uurepsas no tabauue 3 (¢. 127) nepe-
BOJHTCS B HHTepBaJ 3Be3fHoro speMeru AS (1. e. AT—AS),
H Torha B 3ajaHHbl MoMeHT T, COOTBETCTBYIOIUMI cpeiHe-
My TPUHBHYCKOMY BpeMeHH To, 3Be3qHOe BpeMs B [ puHBHuUe

So=$o+As, (33)
a B JJaHHOM IyHKTe

S=S8o+1, (14)
rae A — reorpaduyeckas AONroTa MecTa.
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TTepeBox MHTepPBATOB 3Be3[HOro BpeMenu AS B uHTEpBa-
am cpenuero speMenn AT =T, (1. e. AS—AT) ocyuectsas-
erca no tabaune 3 (c. 127) poluuTanneM NonpasKH.

MoMeHTH BPEMEHH M a3HWMyTH TOYeK BOCXOAa H 3aX0ja
CBETHJI BHIUMCASIOTCS Mo popmysam (28), (29), (30) u (13),
B KOTOPBIX MpHHHMaeTca 2==90°35" (¢ yuetroM pedpaxunu
p=235").

Hafizenusle 3HaU€HHS 4acoBOrO yria ¥ asHMyTa B mpe-
nenax ot 180 xo 360° cOOTBETCTBYIOT BOCXOAY CBeTHJA, A B
npenenax ot 0 o 180° — ero saxony.

[Ipu BHunciaenusix Bocxona W 3axoga CosHIA yYHTHIBA-
eTcs elue ero yriaosolt papuyc r=16". Halinennsle yacosbie
yrasl £y JA0T MOMEHTHI [0 HCTHHHOMY COJIHEYHOMY BpeMe-
nu (cM. dopmyay (17), kotopeie no ¢opmyne (16) mepeso-
JIATCA B MOMEHTHl CPeIHEro BpPeMeHH, a 3aTeM — B INPHHS-
TYIO CHCTEMY Cyera.

MoMeHTBHl BOCXOZAa M 3aX0Jia BCeX CBETHJ BHIYHCJIFIOTCA
C TOUHOCTHIO, HE MpeBbIIIAIOMeN 1M,

Iipumepnt

1. B kaxkoM Hanpassiennn OBl 3apaHee YCTAHOBJIEH
Teneckon ¢ ¢orokamepoit aas dororpadupoBanusg cosamey-
Horo 3aTMenns 29 anpesns 1976 r., ecu B myHKTE ¢ reorpa-
¢uyeckMMH KoopauHaTaMu A=2958%0 u ¢=-40°14" ce-
penvHa 3aTMeHHsd Hactynuaa B 15%29%.8 no Bpemenu, oT/iu-
qaloleMycsl OT MOCKOBCKOro Ha 4177 B aror MoMenT skBa-
TopuanbHble KoopiuHaTh CoJHIA: NpSAMOe BOCXOXKACHHE
a=2927"5 u ckaonenne §=+14°35". B cpepH0w0 rpunBHY-
cKylo mnoaHoub 29 ampenst 1976 r. 3Be3agHoe Bpems
§o=14728"19¢,

JL aHHbe: nyHKT HaGmogeHust, A=258",0, ¢="+40°14’,
T=15129%8, T—Tyuy=11; sp==14728%]19¢=14928% 3: Cosu-
ne, q==292745 §=-14°35".

Pemenne. B cepexnnne 3aTMeHHs MOCKOBCKOE BpeMs

w=T—17=14"29,8, u n03TOMYy CpeJiHee 'PHUIBHYCKOE Bpe-
M To=Ty—3"=11%29"8. C rpHHBHUCKO} NOJHOYH NHpO-
et uutepBas speMenn AT=T,=11729%8 koropniii nepe-
BOAMM 1o Tabauie 3 B HHTepPBaJ 3BE3NHOTO BPeMeHH
AS=11"31"7, u torna B moment Ty, mo dopmyne (33)
3Be3HOe BpeMmd B I puHBHUE

So=50+AS =14728%3+411331M,7 = 25960M =
=240M,0,

?
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a B 3aJaHHOM NyHKTe, o dopmyne (14), apesnHoe Bpemsa
S ==8¢+A=290",0-429584,0=4758",0

n, no ¢opmyae (13), gacosoii yron Conxua
t=8—a=4958%, 0—2927™, 5=2130™, 5,

win, mepesoasd mo tabauue 1, t=37°37/,5~37°38.
[To Ta6auiam TpUroHOMeTpHUECKHX (QYHKUHHA HaXOAUM:

sing==sin40°14"==+-0,6459,
cosp=c0s40°14’'=+0,7634;
sind==sin14°35'=--0,2518,
c0s8==c0s14°35’ =-}0,9678;
sinf=sin37°38’=-0,6106,
cost ==¢0837°38" =+-0,7919.

ITo ¢opmyne (28) Beruncasem

cosz==0,6459-0,2518--0,7634-0,9678-0,7919=
=-0,7477

1 1o TabauuaM HaxonuM 2=41°36" n sin z=-0,6640.
Has BoluuCc/IeHHs asuMyTa Hcnojb3yeM (opmyay (30):

cos & ., __ 0,978 _
sine sin t = 0,6640 0,6106 = 4| 0,88997,

OTKyla mosiyuaeM Asa 3sHaueHus: A=62°02" m A=180"—
—62°52'=117°08’. TIpn 8<¢ 3Hauenusi A u { He CJHHUIIKOM
pe3Ko OTJIHYAIOTCH APYT OT Apyra H modTomy A=62°52’.

CnenoBaTenbHO,  Teleckonm OBl HamlpaBiaeH B
TOoyky HeGa C TOPH3OHTAJbHBIMH KoOpAHHaTamu A=62°52’
H z2=41°36" (unu h=+448°24").

2. BEIYHCAUTD a3HMYTH TOUEK H MOMEHTH BOCXOHA H 32+
xoga CosHua, a TakXe NPOJOMKHUTENbHOCTh HHA H HOYH
21 wions 1975 r. B MeCTHOCTH ¢ reorpadHyecKHMH KOOpJH-
HatamMu A=492844 y ¢p=+59°30’, naxonsmieiica B nATOM
4aCOBOM MOSICE, €CJIH B MOJJEHb 3TOro AHs ckiaoHenne Conn-
na 6=+23°27', a ypaBHenue Bpemenu n=+ 135¢,

Haunnwe: Conune, §=-+23°27"; n=+41M35¢=+ ]%6;
mecro, A=428%4, ¢==59°30’, n=>35.

Pewenune. YuuTmBas CpelHIO0 pedpakuHi0 B TrOpH-
soute p=235" M yrioBofl paguyc COJHEUHOro Aucka r= 16,
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HAaXONHM, YTO B MOMEHT BOCXOA4 4 3aXOfa COJIHLA HEHT)
COJIHEYHOrO AMCKA HAXOAMTCH MO FOPH30HTOM, HA 3EHHTHOM
paccrosnun 2=90°+p+r=90°51",

Torpa
sinz=+-0,9999, cosz=—0,0148,
sind= 40,3979, cos§="40,9174,
sing=+0,8616, cosp==-0,5075.
[To popmyne (28) naxomum
cos 2—sin ¢-sin & —0,0148-0,8616-0,3979 __
COS 9-COS 0 = 0,5075-0,9174 -
= —0,76804
n no Tabauuam = (180°—39°49’,3) = +140°10",7 wu
sin t= 30,6404,

[To Tabaune 2 moayuum, uyro nmpd Bocxoje CoJHUA ero
uwacopofi yron &t =—140°10",7=—9720M7, a mnpu 3axoge
to=+140°10",7=+49720"7, T. €. MO UCTHHHOMY COJIHEUHOMY
BpeMeHH, corjacHo ¢dopmyae (17), Connue BocXoguT B

T@l =1294¢;=127—9920™, 7=2739", 3
1 3aXOJHUT B
T®2 =129 4 tp==1294-9720M, 7=21720", 7,

yro, mo ¢opmyne (16), cooTseTcTByeT MOMEHTaM WO Cpens
HeMy BpeMEHH

Tu =T@l +n==2939%, 34 1¥, 6=24 |

cost =

Ty =T +n=21"20",741", 6=21"22",

o dopmymam (19), (20) n (21) Te ke MOMeHTH MO r1O-
SCHOMY BpEMEHH:
BOCXOJ

Trai=Ta —A+n=2%41M—49284 | 53=317] 3¢
H 3axX04
Tho=Th —A4n=21922M—4928M |- 57=2]154M,

a No JCKPETHOMY BpeMeHH:
BOCXOA Tp;=4"13" i 3ax0A Tpa=22954",
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[Tpono/KUTeNbHOCTD AHA
t=Tyo—T 1 =229544—47] 3" =1874 [ ™,
B moMeHT HuxkHeH KyabMuHanuu Beicora ComHina
hy= 08— (90°—¢q) = -+23°27’— (90°—59°30") = —7°03’,

T. €. BMecTo OOBIYHON AJAHTCA Oenas HOUb.
AsumyTH TOuek Bocxola K 3axofa CoJHLA BbHIYHC/IAIOT-
cs no Qopmyne (30):

sind = —‘s:%f% sint = + -%—’%g%— -0,6404 = + 0,5876,

yto paer A== (180°—36°,0) ==+*144°0, Tak KaK a3uMyTH
u uyacosble yribol ColHIA HaXOAATCS B ONHOM KBajgpaHTe.
Cneposarenbno, CosiHlle BOCXOJUT B TOYKE HCTHHHOILO ro-
pu3oHTa ¢ asumyToM A;=—144°0=216°,0 u 3axoguT B TOY-
Ke ¢ asumyToMm A=+ 144°0, pacnojoxeHnnsix B 36° mo obe
CTOPOHBI OT TOUYKH CeBepa.

90. Yepes KakHe HHTEPBAJBL CPEJNHEro BPEMEHH 4epeiy-
I0TCSl OJHOMMEHHbIE U PA3HOHMEHHBle KyJbMHUHAUUHN 3Be3n?

91. Yepe3 cKOJBKO BpeMeHH Nocje BepxHefl KyJbMHHa-
nud  Jlene6a HACTYNHT BEPXHSS KyJbMHHAUUS 3Be3Abl
vy Opuouna, a 3ateM — cHOBa BepxHfAd KyabMmunauusa ewne-
6a? IIpsMoe Bocxoxnenue IeneGa 2073944¢, a y Opuona
5122M27¢, Mickomble HHTepBaJibl BHIPA3UTh B CHCTEMAaX 3BE3J-
HOTO H CpeJHero BPeMeHH.

92. B 14715™10¢ no cpenHemy spemenn 3Be3fa Cupuyc
(o Boaniioro ITca) ¢ mpambiM Bocxoxaennem 6942MK7¢ pa-
XOAHTach B HUXKHEN KyJabMHUHAUKK. B kakne 6auxafimue Mo-
MEHTHl BpeMeHH nociie aroro 3Be3fga ['emma (a CesepHoil
Kopoubl) 6yaer HaxOAUTLCS B BepXHell KyJbMHHAUHUU H KOT-
Jia ee yacoBoii yroa Oynaet pasen 37160¢? [Ipamoe Bocxox-
nenune Femmbr 15732434¢,

93. B 4725M0° yacoBofl yros 3se3fsl ¢ NPSIMBEIM BOCXOXK-
aenuem 271230¢ 6nlan paseH — 34°267,0. Hafitn npsimoe Boc-
XoxJeHne 3Be3l, koropele B 21950M0¢ GyayT HaXOAUThCA B
BepXHeH Ky/JbMHHAUHH H B HUXKHeH KyJbMHHALHH, 4 Takke
TeX 3Be3Jl, YaCOBbIE YIVIBI KOTOPbIX CTAHYT paBHBIMH
—1713420¢ y 5742450¢,

94. Yemy paBHO DPHOIMIKEHHOE 3HAYEHHE 3BE3JHOrO
BpPEMEHH B CPeJHIO, MOSICHYIO H NEKPETHYIo MONHOYb MKeB+
cka (A=3733%, n=3) 8 despang u 1 cenrabps?
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95. [IpumepHo B Kakue JAHH roja 3pe3gsl CuHpuyc
(a=6"43") u Antapec (o=16726") HaXoaaTcs B Bepxuei
H HHXKHeH KyJbMHHAUHH B CPeJHIO0 MOJIHOUL?

96. Onpenenuth 3Be3noe speMs B I'punnuue B 7928%16¢
9 siupapsi (So==771139¢)* u B 2053"47¢ 25 uiona (So==
=20"08%20¢).

97. Hafitu 3Be3nHOe BpeMsi B CpelHHH, MOACHOH U HeK-
peTHBIl NOJIeHb, a TaKXKe B CPEAHION, MOSCIYIO H JeKper-
Hylo noaHods B MockBe (A=2730%17¢, n=2) 15 sausaps
(5o=773518¢).

98. Pemnth mnpeamnyuylo 3amady miaf KpacHospcka
‘(A=6711"26¢, n=6) u Oxorcka (A==973310°, n=10) B
Ienb 8 amrycra (So=21%03%32¢),

99, Buouncautek yacosbie yrabol 3pesfns IleneGa (o Jle-
6enst) (a=20939v44¢) B Ipunpuue B 19742%10° 16 uions
(so=1734%34¢) u 16 nexabpsa (So==5736M04¢). :

100. BoruncauTh vacoBble yrabl 3Be3l o AnapoMmeas
(a=0705%48¢°) n B JIbsa (a=1146%31°) B 20732450 3 aB-
rycra (So==20743%40¢) u 5 nekabps (so==475242°) o Baa-
auBocToke (A=8"47431¢, n==9).

. 101. Ha#itu wuacosmie yrabl 3Be3fl Dertesbrefize (a=:
=5352M28¢) u Cnuku (o=13922433¢) B 1"52¥36¢ 235 uwusn
(So=18"06M07¢) u 7 nomabpa (Se==2958%22¢) B Tamxenre
(A=4737¥11¢, n==>5).

102. B kaxkue MOMeHTHl BpeMeHH B I'pHHBHYE HAXOAAT-
cs B BepxHell KyJabMHHauny 3Be3na [Tonrnyke (a=7942416¢°),
a B HHXKHeH KyJbMHHAUNU 3Be3na Apkryp (a=14713123¢)
10 dbeBpana (So==9717448¢) n 9 Masa (So==15704M45¢)?

103. Hailitnu MoMeHTH BepxHell W HHXKHEN Ky/JbMHIAILHH
22 mapta (so==11765431¢) u 22 wuioHa (so==17958"14c)
3se3n Kanennn (a==5"13%00¢) u Bern (a==18"35"15°) na
reorpaduueckoM Mepuanane A=3110"0° (n=3). MomeunTh
yKasaTb IO 3BE3JAHOMY, CPeJHEeMY, NOACHOMY M JAeKpeTHOMY
BpEMEHH.

104. B xakue MOMeHTH BpeMeHH O (eBpaas (So=
=8158406°) u 15 aBrycra ($o=21"3108¢) yacoBble yrJmnl
se3s Cupuyca (0=6%42"57¢) n Anbranpa (a=19748%21¢)
B Camapkange (A=4727%53¢, n=4) paBHb 3728447¢?

105. B kakue moMeHnThl BpemeHH 10 pekabps (so=
=5712%24°) wyacosble yrael 3Be3l AubneGapana (o=
=4133%03°) u B Jlebeus (a=19728"42¢) B TEunucu

* 3pech ® fmamec B CKoOKAX mochAe AT YKAsamo 3Be3THOE BpeMs
B CPCAIHIO TPAOBHYCKYIO IIOJHOYb.
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‘(A=2159%]11¢, n=3) u B Oxorcke (A=933410°, n=10) co-
OTBETCTBEHHO paBHH +67°48" u —24°32'?

106. Ha kakux reorpadHuecKUX MepuAHaHax 3Be3JH
a Bausnenos u y Boabmolt MenBeauis Haxoaarcs B BepXs
Hell KysibMuHanuu 20 ceHTa6ps (So==23753%04c) s 8140M26°
no speMenn Hpkyrcka (n=7)? [IpaMoe BocxomaeHHe STHX
3Be3]l COOTBETCTBEHHO paBHO /731425¢ u 11351%]13¢,

107. OnpefeJuTb TOPHU3OHTANbHBIE KOODJIHHATHI 3BE3JL
e Boabwolt Meapenuus (0=12751450°, 6=+56°14") u
Anrapeca (a=16726M20¢, §=—26°19) B 14710%0¢ mno
3Be3JHOMY BpeMeHH B EBmaropun (p=+45°12").

108. UeMy paBHB TOpDH30HTaJIbHEIE KOOPAMHATH 3BE3J
Temmbl  (a=15732%34°, 8=+26°53’) u Cmuku (a==
=13922433¢, §=—10°54") 15 anpens (so=1393008°) u
20 aBrycra (5,==21950450¢) B 21%30™ mo mexkpeTHOMY Bpe-
MEeHH B TyHKTe ¢ reorpadHyecKNMH KOOpIHHATaMH
A=6150M0¢ (n=7) u ¢=—+71°58"?

109. B xakue Toukn Heba, onpelensieMble FOPH30HTAJb-
HBIMU KOODJAHHATaMH, HeOOXOJHMO HANDPaBHTb TEJNECKOI,
YCTaHOBJIEHHBIH B MyHKTE C reorpaduuyecKMMH KOOPIHHATA«
Mu A=2959%2 (n=3) n ¢=+41°42', yTo6u1 4 mas 1975 r.
(5o==14%745M02¢) B 22740™ 1o NOSICHOMY BpeMEHH YBHIEThb
Ypan (a=13162%1, §=—10°55") ¥ Henryn (a==16%39%,3,
8=—20°32")?

110. B xaxue MOMEHTBHl BpeMeHH BOCXOAHT, KYJIbMHHHU+
pyeT M 3aXOAUT H CKOJIbKO BPEMEHH HAXONUTC Haj [OpH-
30HTOM TOYKa JIETHEro COJHLecTosiHus 22 Mapra (So=
=11455M31¢) u 22 nioHs ($o==17"68"14¢) ua ueHTpaJbHOM
Mepupane BTOPOro 4acoBOTO Mosica B MecTax ¢ reorpadu-
yecko# mWHPOTOH @=+37°45" n ¢=+4-68°20"? MomeHTHl BHI-
Pa3UThb [0 3BE3AHOMY H LEKDETHOMY BPEMEHH.

t11. BoluncauTh a3HMyThl ¥ MOMEHTH BOCXOJa, BepXHEH
KyJbMHHALNH, 32X04d H HUXHed KyJbMHHAUHM 3Be3]
Kacropa  (a=79%31%25¢°, §=-+32°00") wu Amnrapeca
(a=16726M20¢, §=-—26°19") 15 anpens (so==13%30%08¢°)
u 15 okTab6psa (so=173137¢) B Mecrax 3eMHOIl NOBepXHOC~
TH ¢ TeorpaduueckumMu Koopaunaramu A=37563%33° (n=4),
@=+37°45 u A=271215¢ (n=2), ¢==+468°59’,

112. BoluMc/AuTh a3MMYTH H MOMEHTH BOCXOMAA, BEpXHeH
KyJbMHHANHA K 3axona ConHLA, ero noJayZeHHYl0 H IOJy-
HOYHYIO BBICOTY, a8 TaKxXe IPOIOJKHTEAbHOCTb IHS B AaThi
BECEHHEro PaBHOJAGHCTBHS W OOOHMX COJNHIECTOSHHA B MyHK-
Tax ¢ reorpa@HYecKuMH KoopAHHATaMu A=2936M3 (n=2),
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¢=+59°57" u A=>55349 (n=6), p==+69°18". B nocsrexo-
BaTe/ibHble J4Thl yDaBHEHHe BPEeMeHH COOTBETCTBEIIHO pab-
HO -7423¢, +1%35¢ u —2mQ8C,

113. B kakue wmoMeHTsl BpeMenn 30 mioaa (So=
=20928"03¢) B nyHKTe ¢ A==2568%0°¢ (n==3) u p=--40°14’

HUXKENepeuyucaeHHble 3Be3[bl MMEIOT FOpU30HTaJbHbIE KOOP-
puuathl A u z:

3pesna a 1) A z
Cupuyc (e Boasuro-
ro [lca) 6942M57¢ —16°39" | — 40°10’| 67°08
Perya (o JIbBa) 10 05 43 +12 13 + 65 05| 46 28
Kaneasa (« Bo3nu-
4ero) 5130 +45 58 +4-152 55| 86 25

114. B nyskre ¢ reorpauyecKHMH KOOpAMHATAMU A=
=4937M11¢(n=08) u ¢=-+41°18" 5 aBrycra 1975 r. (so=
==2051442¢) Gbiin u3MepeHb TOPU3OHTAJbHble KOOpAMHA-
THl ABYyX 3Be3l: 8 21710 y mepsoit 3Be3gn A=—38°33" u
z=49°51", a B 22950 y propoi#l sBesanl A=46°07" u z=
=38°24’, BblYHCIHTL 3KBATOpPHAJbHBIE KOOPAUHATHL 3ITHX
3Be3],
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I1. OCHOBHI TEOPETHYECKOH
ACTPOHOMNU 1 HESECHOA
MEXAHNKU

§ 6. SMIINPUYECKHE 3AKOHUBI
KEIJIEPA B KOHOUTYPALIHI
IIJIAHET

[Mnanern ob6pamatorca Bokpyr Coamnua 1o sJaaHnTHYe-
cKHM opOuTaMm, B OAHOM, obuieM (poKyce KOTOpLIX HaXOAHT-
csi Coanne. B nepBoM npub/uKEHHH MOXKIO CUHTATh, 4TO
op6utsl Gosplinx naaner (kpome Ilayrona) sexar B onHoi
miockoctd. bBogsbirasi mosyock @ opobutsl (piic. 4) ompene-
JIsleT pasMepLl, a 5KCHeHTPHCHTeT e — cTellellb BEITAHYTOCTH
opourel. Panuyc-pekTop r miaHeTH olipejensercd ypaBHes
IeM 3JIHICA

a(l—e?)

r= 1+ecosd (34
H MeHSIeTCSl B Npefesax OT NEPUreTbHOTO PAacCTOAHHSA
g=Cll=a(l—e), (35)

KorJa HCTHHHas aHoManaus ©==0° npo adenuitnoro paccros-
HHS
Q=CA=a(1+4+e¢) (36)
npu =180
Cpennum paccrosudem naanetnl ot CosHua sipasercs
6oJnliad noJayoch ee opGUTH

+Q
a= "—2—-. (37)

Paccrosanus MeXAy mjaHeTaMu U pacCTOIHHA NJaHeTr OT
Coanina oGBIYHO BbIpAXKAOTCA B ACTPOHOMHYECKHX €OHHH-~

nax (a. e.), HO HHOrAa M B KHJOMETpax H3 pacuera, 4YTo
1 a. e.=149,6-10°% km,
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3pe3nuble, HJIH CH+
Iepuyeckue, MePHOIHI
obpamenna T, u T,
JBYX IJaHET CBA3aHbl C <

accTos- a
HX CpPelHHMH P 0 CAN o
HUSMH @1 H a2 OT CoNgs  Aei——— X

Nnarera

la TPeTbHM 3aKOHOM Q Connge
Kenepa
2 3
T3 ay
T T I (38)
1 a
Eciu T paercss B ro- Puc. 4 Jununruueckas oplura

flax U @—B acTpPoHo-
MHYeCKUX eNHHHIAX, TO, NpHHNMAad Aas 3eman To=1 rox
H ap=1 a. e, monyuum Ajs a1000# njaHeTh

T?=aqa8, (39),
Cpenusg opOuranbHasi, HIH KPyrosas, CKOPOCTh IJIaHEThI
2na
V= —7 (40)

BCeraa Bmpaxkaerca B Km/c. Tak Kak 0GblYHO @ 3anaercs B
actpoHoMuueckux efmuunax (l a. e.=149,6-10° kM) u T—
B rogax (1 rogx=31,56-108 c), To
2na.149,6-108 a
a™ TT.31,56.10° 29,78 .
3amenun T u3 dopmynn (39), monyuum:

29,78 29,8
="t — (xkm/c). 41
= e (o) (41
CpEILHﬁH HpOILOJI}KHTeJIbHOCTb CHHOAHUYECKOTO nepnona
oﬁpamemm S IJ1a”HeThl C¢BsA3aHa ¢ CHILepPI‘IECKHM HepHOJIOM
T ypaBHeHHeM CHHOIHYECKOrO JBHMKEHH:
A HUXKHHX IJAaHCT

1 1

S — T Ty * (42)
AN BePXHHX IJIaHET

1 1 1

S T T, T (43)

rie To— cuaepnyeckuit mepuoi ofpalleHnst 3eMsH, paBHbIil
1 3Be3nHOMY rony.

Cpennuit cHHOJAMYECKHH NepHOX OOGpalleHus MO3BOJSAET
BHIYHCIHTL NPUMEPHYIO ATy f2 OYepeJHOro HACTYNJIEHH
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onpesesieHHOR KOHOQHIYpalHK IUIAaHETHl MO H3BECTHOH Jare
f, Taxo#l ke KOH(UTrypauuu, TaKk Kak

tom t+S. (44)

JIio6ble miaHeTHble KOHPUIYPALHH H AaThl HX HacTyIule-
HUSI MOTYT OBITh BBIYHCJEHB! IO [eNHOLUEHTPHYECKOH NOJIrO-
1€ | mianeT, OTCUATHIBAEMOH B TUIOCKOCTH SKJIHNTHKH OT
TOUKH BECEHHEro PaBHOAEGHCTBHS | B NPSMOM Hampapie-
HHH, T. €. IIDOTHB BpalleHHs yacoBoi crpenku. [Iycts B He-
KOTOpBIA HIeHb rojia f; reJMOLEeHTPHYeCcKas JOJTOTa BepXHek
nnaHethl /;, a reJHOLeHTpPHYecKaf MAoarora 3emad log
(puc. 5). Ilnanera 3a cpefHHe CYTKH OPOXOAUT MmO OpbuTe
ayry @=360°/T (cpeinee CyTOYHOE [IBHKEHHE IJIAHETH), a
3emas — Ayry ©o=360°/T, (cpexHee CyTOuHOE IBHIKEHHE
3emaun), rae T u To BeIpaxKeHbl B CPeAHUX CYTKax, NpHYEM
T>To n o<<oo.

B neup f; nckoMOH KOHHUrypaluu reJHOUEHTPHUYECKas
J0JIroTa IIaHeThl

lz=l1+(o(t2—-t1)=ll+0)-At‘ (45)

 [Inarema

(t5)

1 [Tranema.
/)

Prc. 5. TeamomenTpudecKaa [OArOTa
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a 3emau
log=lol+m0(t2——t1) =l°l+.(!)'At, (46)

OTKyAa, 0003Ha4uB wo—0=Aw H (lo—Ilo)—(lo—N)=L
HOMyUAM:

L -
Al = Ao (41)

H
=t,-FAL. (48)

[Mpu  BHUHMCNEHHH  KOH(HUrypauuit  HHXHHX  TJaHeT
Ao = o—wo.

Hauboabwive cOnuxenus ¢ 3eMmaeli naaHer, obpaliaios
WEXCA MO 3aMETHO BHITAHYTHIM OPOHTaM, MOBTOPSIOTCS yes
pes lle/bie YHCAA M U A CPeJHAX CHHOAMYECKHX S U CHXepH-
yeckux I mepuoaoB obpallleHHs], MOCKOJbKY

mS=nT, (49)

dta xe QopMysa NMO3BOJISET YCTAHOBUTH NMEPUOLHUHOCTD
BEJIMKUX NPOTHBOCTOSIHHI NJIAHET,

. Npnmepn

1. Haiitu nepurenbHoe u adenuiinoe paccTosiHus, cHue-
pUYeCKHH M CHHOAMYECKHH NepHoLbl OOpalleHHs, a TaKxe
KpPYroOByl0 CKOPOCTb MaJiofi miaaHers [1o033muH, ecau Gonblias
nol.nyOCb U 3KCLEHTPHCHTeT ee OpOUTH paBHH 3,12 a. e. u
0,144.

Hdaunune: a==3,12 a. e, e=0,144.

Pemenue. I[lo dopmysam (35) u (36) mepurenbroe
paccTosiHue g=a(l—e) =3,12(1—0,144) =2,67 a. e. u ade-
JHIAHOE paccTosune Q= a(l+e) 3, 12(1+0 144) =3,57 a. e,

Dopmyna (39) maer cuAepuUecKHH Tepuon obpalleHus

T=aya=3,12Y3,12;T=551 roxa,

a Tak Kak a>ao,=1 a. e, TO MJaHeTa BepXHAS H MOITOMY
ee cHHOmMueckuil mepruox obpamennss S BblUHCJASETCH IO
¢dopmyne (43) mpu To=1 roay:
T 5,51
S= = 55T ;S = 1,22 roaa.

Dopmyna (41) maer KPyroByl0 CKOPOCTb

2,8 29,8
VU, == e o= i ¢ p—
=y T Y= 16,9 xm/c,
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Puc, 6. Kongdnrypannn mianer

2, Onpeje/uTh TENHOLEHTPHUECKYIO NOATOTY 3eMiu H
naaner 21 mapra, ecau B 3TOT JeHh Mepkypuil Haxojausics
B sepxuem coenunnennn ¢ ConnuneM, Benepa —B nanGoib-
weii sanaguoil saonrauau (AA=47°) u Mapc—B NpoOTHBO-
CTOAHHH.

Jlaunwe: Mepkypuil, AA=0° Benepa, AA=47° Mapc,
AL==180°

Pewenne. Ha ueprexe (puc. 6) usobpaxkaem opGHTHI
[JAaHCT KOHLEHTPHYECKHMH OKPYKHOCTSAMH C LEHTPOM B
CoJaHiue, H3 KOTOPOro MPOBOAHM Jyd, NOKa3bIBAIOWHUHA Has
npapJcuMde Ha TOYKY BeceHHero papHopencTsHs Y. Tak kak
21 mapra CouHule ¢ 3eMJH BHAHO B TOYKE BECEHHEro PaBHO-
nenctBusa Y, To 3emas (3) HaXoAMTCH B JHAMETPajbHO
POTHBOMNONOXKHOM TOuKe CBOeH OpPOUTH, H €e TeJIHOLEHTPH-
yeckasi poarota lo=180°. Mepxypuii (M) wuzobpaxaem B
BepxneM coeaunenud (3a CosHueM), H €ro CeJHOLEHTPH-
yeckasl gouarota Im==0° Benepa (B) uaxomurcs B nau-
GoJibluefl 3aNafAHON SJMOHTAlMH H N03TOMY NPOBOAHUM C 3eM-
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JH KacaTesqbHYI0 K opOute Benepw BmpaBo (x 3amaay) or
Coanua. Tenvonenrpuyeckas poarora Beneph
ls=180°4 (90°—AL) = 270°—47°=223°,

Y Mapca (Mc), naxoasierocss B npOTHBOCTOSIHHH, Te-
JIHOUEHTpHYECKasd Aoarora In.=180°.

3. Bepxnee coepunenne Mepkypusi mpounsoumso 18 ampe-
as 1975 r. Korpa npuMepHo nactynut Gaunxkaiiiasg Hau6oJbs
was 3anajHas 3J0HrauHA NaaHetl (AA==22°), ecaum cpel-
Hee Syg%qﬂoe aApuxkenne Meprypns o=4%09, a 3emsn
(.00:: o’ )

Hauneoe: Mepxypufi, ¢;=18IVI975 r., AL=22°
©=4°09; 3ems, wo=0°99.

Pemenne. Meprypui znBuxercs ObicTpee 3emJn
(0>wp). M306pasum Ha wueprexe (puc. 7) 3emaio u pac-
NoJIoXKeHuss MepKypHsl OTHOCHTEJbHO Hee B JEHb f{; BepXHe-
ro coenunenusi (M,) u B meHb fy ouepenHoft HamGoJbilell
3anafHoi snonrauun (My). 3a mpoMexkyTOK BpeMeHH Af=
={y—1t; Mepkypuil npoiirer ayry L=MM; co cpenuum
CYTOUHBIM JBHXKEHHEM Aw=o—wno=4°,09—0°99=23°10.
W3 ueprexka Buano, yto L=180°+ (90°—AA) =270°—22°=
=248° Torpa, cornacuo ¢opmyne (47),

L 248°
At == Ao - — 3s’10 = 80 Cy’l‘
1 ouepellHad HauboJsipllasg 3amafHas 3joHranua Mepxypus
HACTyNHT  BOAH3U  fp=
=18.IV1975 r.+80 cyr=
=98.1V1975 r. uan ty=
=7 utonsa 1975 r,

115. Boiuncauts  nepu-
reJqbHOe 0 adenuiiHoe pac-
crosinns miaHer CarypHa
n Henryua, ecnu ux cpef-
rue paccrosHus ot ConHua
paBun 9,54 a. e. n 30,07 a. e,
a  9KCLEHTPHCHTETH Op-
6ut — 0,054 u 0,008.

116. Kakas wu3 HAByX

naaner — Hentyn (a= 3

=30,07 a. e, e=0,008) uin eMAS

Iayron — (a=39,52 a. e, ppc. 7. Ormocmrenamit myTs Mep-
e=0,253) — TNOAXONHT Kypus
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oauxe k¥ Coauny? B ckoGkax faHel Gosbumias TOJNYyOChb H
9KCUEHTPHCHTET OPOHMTH MNJAHETHI.

117. Hafiti 3Ha4YeHHs] MCTHHHOH aHOMAJIMHM MJAHETHI, IPU
KOTOpBIX €e paJuyc-BeKTOp paBeH CpeJHeMy reJHOLEHTpHYe-
CKOMY PacCCTOSHHUIO.

118, Haiitu 3KcueHTpucHreT opOUTH H NEpHUTreNbHOE pac-

crosune mJaHerbl Mapca u acreponfia AnoHuca, ecliH Yy
Mapca GoJsibliasi mosyoch OpOHTH paBHa 1,52 a. e.  HaH-
ponbiuee paccrosinne or Coanna 1,66 a. e, a'y Anonuca
coorBercTBeHHo 1,97 a. e. u 3,60 a. e. YKasaTh, Kakasi H3
9THX JBYX IUIaHeT MOAXOAHT Onmxe K CouaHuy.
7 7119. Ha xakom cpenneM M HaHOOJBIIEM FeJIHOLEHTpHYE-
CKOM pacCTOSHHHM ABHKYTCS MaJjble miaHetnl Mkap m Cu-
Mensa, ecan y Mkapa mepurejbHoe pacCTOSHHE M 3KCIEHT-
pucuteT op6uTH pasu 0,187 a. e. u 0,827, a y Cumensnl —
3,219 a. e. u 0,181? ¥ karo#l u3 3THX IJIaHET PaJHyC-BEKTOP
H3MeHseTcss B 6OJbUINX TMpefenax, aOCOMIOTHO H OTHOCH-
TEJbHO?

120. Boluucauth mnepuoabl o6pamenus Boxpyr CosHna
mnanersl Beneps u acreponna EBpontl, y KOTOpHX cpefHHe
reJHOIEHTPUUECKHE PACCTOSHUSI COOTBETCTBEHHO PpaBHH
0,723 a.e.n 3,10 a. e,

121. Onpenennts mepuonsl o6pamenuss Bokpyr CouHia
MaJofi mianeTsl Anossona u koMerhl Hkeiin, ecan oGe ouu
npoxoasaT B6au3n CoJiHIA MOYTH HA OJHMHAKOBHIX DAacCTOs-
HHAX, paBHbIX y Anoasona 0,645 a.e., a y komern 0,633 a. e,
HO HX OpGHUTHI HMeloT dKcuenTpucurerhl 0,566 u 0,9933 co-
OTBETCTBEHHO.

122. Tlepsniii cnyTHUK miasersl IOmurepa — Mo o6pama-
ercs BOKpPYr Hee 3a 42728“ Ha cpeiHeM pAaCCTOSIHHH B
421800 kM. C KakKUMH mepHOJaMH OGpaIlaloTCAd BOKPYT
I0nurepa ero cnytauku EBpona u Tanumen, 6oabline moay-
ocH opGUT KoTophix paBHbl 671,1 Thic. kM u 1070 ThiC. KM?

123. Haittu cpenune paccrosinpe ot CaTypHa ero coyr-
uukoB Mumaca u Pewn, ofpamarmomuxcs BOKPYr IMJIaHETH ¢
nepuogaMu B 22937% u 47518, CaMblii KpPymHHH CIOyTHHK
nnauneTsl — Turan, obpamaercs 3a 158,945 mo opbure c
GosblIof TMoJayockio B 1221 TrIC. KM.

124, Bunumoe ¢ 3eman cytounoe cMemieHue CosHpa no
9KJIMNTHKE B Hadajle sSHBapsl JOCTHraer HauGoJbILEro 3Ha-
yenus 617, a B HauaJie HIOJNS — HaUMEHbINEro 3HauYeHus 57'.
BBIYHCIUTD KCUEHTPUCHTET 3eMHON OPGHTHI M yKa3aTh, Ka-
KHe ee TOYKH 3eMJIsT MPOXOAHT B 3TH AHH.
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125. Actepoun Poprysa cOanxkaercs ¢ 3emaeit 1o pace
crosuns B 1,056 a. e., a acrepony Odenus — o 1,716 a. e.
Hx cpennHe reMONEHTPHYECKHE DPACCTOSHHA COOTBETCTBEH-
HO paBHH 2,442 a. e. u 3,129 a. e. HaiiTH 3KCUEHTPHCUTETHI
opOHT 3THX aCTEPOHAOB, HX Tepurejbioe H adenuiinoe pac-
crosiuusd. OpOHTY 3eMAH CYUHTaThb OKPYKHOCTBIO, a HAKJIO=
HeHusMH opOuT actepousos (1°5 u 2°,5) npeHeGpeun.

126. Ha KakuX npeje/bHBIX PAacCTOSTHHAX OT 3eMJH MO~
ryT HaxXoAUTbcsl TmaaHeThl Mepkypuii (a=0,387 a. e,
¢=0,206) u Mapc (a=1,524 a. e, e=0,093)? B cko6kax
JaHbl GoJbllIasi MONYyOCh W IKCUEHNTPHCHUTET OPOHTH mJaHes
Thl. DKCUEHTPUCHTETOM 3€MHOH OpOHTHI mpeHebpeub.

127. Hafitn npenensl H3MEHEHHS AHAaMETPa COJIHEUHOrO
JHUCKa ¢ miaHeTh Mapc, eciid npu cpeJHEM reJHOLeHTpHue-
CKOM pacCTOsIHMH TaHeTsl oH pasen 21°03”. dxcuenrtpucu-
TeT op6UTH miaaHers pasex 0,093.

128. BuguMblii ¢ 3eMaH AMaMeTP COJHEYHOrO AHCKA B
HauaJje siHBapsi pased 3235”7, a B Hauaje uwoas— 31’317,
BLIUMCAHTD 3KCUEHTPHCHTET 3€MHOH ODOHTHI, NepuresbHOe
u adenuiiHoe paccTosiHHS 3eMJH M CPaBHUTb BJHSHHE JKC-
LEHTPUCHTETa HAa CMEHY Ce30HOB Tofla ¢ BO3AeHCTBHEM Has
KJOHA 3eMHOH ocH, paBHoro 23°27° (pacueTsbl HPOBECTH IJIS
reorpaduueckoit mupots 0°, 30° u 60°).

129. Uemy paBHa Kpyroeas CKOpPOCTb IJaHeT YpaHa H
ITnyrona, cpennee paccrosuue kotopnx ot CosHIA cocTas-
asier coorpetcTBenHo 19,19 a. e. u 39,52 a, e.?

130. Hafitn cpennoio opOUTANBHYIO CKOPOCTb acTepou-
nos HMxapa (1,078 a. e.), Kpbimen (2,774 a. e.) u Hecropa
(5,237 a. e.). B cro6kax yka3aHo cpefHee e/HOLEHTpHUE-
CKOE pACCTOSTHHE acTepouja.

131. Ilpn xakuxX 3HAUEHHAX HCTHHHOH aHOMaJHH CKO-
POCTb HEBECHOTo Tesa, 06pallarllerocs Mo 3JJHNTHYECKOH
op6HTe, paBHa €ro KPyroBOH CKOPOCTH? .

132. Acrepoup Jluaws ofbluHo GBIBAET B MPOTHBOCTOS-
HHH yepe3 Kaxabie 469 cyr, a acreponn Mnua — uepes
447 cyr. Bo cKONBKO pa3 9TH acTepOUIH B CPCAHEM JaJib-
ure ot Cosuua, yem 3emJs?

133. Cpennuit cunoMueckKui nepuop obpatienus Mepky-
pust cocrasaser 116 cyT W nepurenbHoe paccrosinue
0,307 a. e., Carypua-— 378 cyt u 9,024 a. e. Briuncnurs nis
3THX IJIaHET CHEEPUYECKHA MepPHOX ObpaileHus, Gosblyio
NOJIyoCh H SKCIEHTPUCHTET opOuTHl, adenuiinoe paccrosnue,
HauboJbiliee ¥ HauMeHbllee TEOCHTPHYECKOE PacCTOSTHHE,
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KPYroByI0 CKOPOCTb, a TaKike IPeJe/NbHOe H3MEHEHHE KOJIHs
yectBa Temaa, noayyaemoro umu or ConHla, BCAEICTBHE
9JJTHIITHIHOCTH OpPOUTHL. 3eMHYI0 OPOHTY NPUHATb KPYroBoil.

134. Ha#itu npuMepHble HaTH Npeabiayllefl H ouepeHON
naubosibuIed 3amagHoN 3JOoHrauuun Benephl, ecan Takas ke
ee KoHurypanus 6bsa 7 HoA6pa 1975 r. Bosbinas mouay-
ocb op6utel Benepnl papHa 0,723 a.e.

135. BoluHCAUTh BeCcbMa NPUGIHIKEHHBIE JaThl ABYyX Oue-
PCAHBIX BEPXHEro M HHIKHEro coeiuHenni Mepkypus, ecid
npefbLAyLIee HHUXKHES COefHHEHHE TJIaHeThl IIPOU3O0ILJIO
9 okradpa 1975 r. 3ee3aunil nepuos obpamenns Mepkypus
paBer 88 cyr.

136. OmpeneanuTh reJHOUEHTPHUUECKYIO HOJrOTY IJ1aHeT
Meprypus u IOmnurepa 25 centrsbpa 1975 r., ecan 9 mapra
3TOr0 JKe TOoJa TeJHOLEeHTpHYecKas mojrota Mepkypus Gbl-
Jda 243° a IOmmrepa 359°, CpemHee CyTOuHOE [BHIKEHHE
Mepkypust 4°,09 u FOnurepa 5,0.

137. 17 ¢espans 1975 r. renuoleHTpHUYECKasf JOJroTa
Benepst Golia paBua 26°, a renmnouentpuyeckas poarora Ca-
typHa 107°. CpenaHee cyTouHOe [ABHXKEHHE O3THX IJaHeT
coorBercTBeHHO paBHo 1°,602 u 0°,034. Boluucauts reuo-
LEHTPHYECKYIO NOJATOTYy ofeux maaner Ha 17 wuions 1975 r.
H OODSCHUTH NPHYHHY PE3KOro Pas3jNuuf B H3MEHEHHH Te-
JIMOIEHTPHYECKOH NOJNTOTH 3THX NJIAHET 338 OAHH U TOT XKe
IPOMEKYTOK BPEMEHH.

138. 29 mapta 1975 r. re/iHonEHTPHUECKAT AOJrOTa 3eM-
A Owla pasHa 187° IOmutepa 1° w Ypawa 210°. Koraa
npousoliger 6auKalilliee IPOTHBOCTOSIHHE STHX IJIAHET, €C/IH
cpenHee cyToyHoe apuikenue 3emuan pasuo 0°986, IOmnnrepa
4’98 u Ypana 0/,72?

129. HafiTu neHb ouepefHOro BepxHero coeauHenus Be-
HepHl, ecau 23 anpeas 1975 r. ee resnoeHTpuIecKas LoJro-
tTa paBHsnacy 131°, a reauwoueHTpHYeckas MOJATOTa 3eM-
an— 212°. CpegHee cyTouHOe MBIDKenne Berepbl paBHo
1°,602, a 3eman 0°,986.

140. OnpelenuTb JeHb OYEPEQHOTO HHIKHETO COeJMHe-
uud Benepol, ecain ee HauGogbliasi 3amafgHasl 3JOHTaIHsS
(A%=4T7°) npomusomna 7 nost6ps 1975 r. Cemenns o cpea-
HeM CyTOYIIOM JBHIKEHHH CM. B 3ajaue 139,

141. Buiuucauth AeHb OuepeaHOH HauGOJbIIEH BOCTOY-
HOM 3snoHrauuMu (AA=22°) MepKypus, ecjH ero HaHGOJb-
was sanajauas saouranus (AA=27°) 6b1a 6 mapra 1975 r.
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Cpennee cyrouHoe psHxenne Mepkypus pasno 4°,092, a
3emun 0°,986.

142. TlporuBocrosnue acreponna Mpme mpousoumuio
23 cenradps 1976 r., a Jluubi — 2 gekabpsa 1976 r. Boabe
masi nmosayocb opbuthl Mpwmel. pasua 2,772, a. e, a opGHTH
Jinae — 3,139 a. e. Korxa npousoiizer 6amiKaiiniee coefis
HEeHHe 3THX aCTEePOMIOB APYT C ApyroM?

143. Uemy Obl1a paBHA TeJHOLEHTPHYCCKAT AOJTOTA
3emun ¥ maaner 23 ceHtsiGps, Korfa MepKypuil nHaxoauacs
B Hauboublled 3anamuoi aqonranuu (AA=28°), Beuepa-—
B HHXHEM coeinHenHH, Mapc — B coenunenun u IOmurep —
B NPOTHBOCTOSIHHHU?

144. OnpepenuTh TeHONEHTPUUECKYIO AOJATOTY 3eMJH
U maauer 22 HIOHS, €ciM B 3TOT JAellb Mepxypuil Haxonuics
B HMKHeM coejpuHeHuu, Benepa — B Haunbosblueii BOCTOUHOH
snouraunn (AA==45°), Mapc— B uporusocrosnuu H IOmmu«
Tep-— B 3anajHofl ksagparype. [esanounentpiiyeckoe pace
crosiuue lOmurepa npunath pasubniM 5,20 a. e.

145. Cupepuucckuii mepuof ofpatennst Mepkypus pa-
pen 88%, a cuHOomMuecKkuil mepuon— 1162 [Ipumepno uepe3
CKOJLKO BDEMEHM MOBTOPSIOTCS HauboJbline COJMUKEHUH
Mepxypusa ¢ 3emneii?

146. Y opburel Mapca Gogapmias MOJyOCh — OKOJO
1,52 a.e. n skcuentpucurer 0,093, a y opbursl acrepomnsa
3pora— 1,46 a. e. u 0,222. Ycpe3s xakxie npoMexKyTKH BpcCs
MEeHH TPOHCXOINT BEJIHKHE MPOTHBOCTOSHHS 3THX IJIaHeT,
ila Kakoe MPHMCPHO PACCTOsIIHE OIlf B ITH 3IOXH COIHKA+
10Tcsl ¢ 3eMueil H HacKOJAbKO MOTYT YAAJATbCA OT Hee BHE
31ux 3n0x? Op6ury 3eMJaH NpHHATH KPYTOBO#, HAKJIOHEHHEM
opGHT mjiaHeT mpenedpeus.

§ 7. PACCTOAINA, PASMEPBI
" BPAIIEHHE TEJI
COJIIEYHCH CHCTEMEI

Paccrosinaga r ot 3emau 10 tea Conneynoll CHCTCMBL BH«
YHCJISIIOTCA II0 MX TOPU3OHTAJBHBIM 9KBATOPHAJBHHLIM ma-
paJ/jakKcaM po ¥ SKBaTOPHANLHOMY pajuycy 3eMan Ry
R,

T = S (50)

o 3438
= —— R,, 51
o G2y
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ec/H mapaJiakc BHipaKeH B MHHYyTax ayrd (po’) H

/"
r= 262 p (52)
Po
npu napaJiiakce, BHPAXKEHHOM B CeKyHAax AyrH (po”).
Ecnn monoxuts Ry==1, TO r nonyyaercs B 3KBATOPHAJIb+
HblX paguycax 3eman. [Ipn BbluucieHMM r B KujoMeTpax
caefyeT npuHATh Ry=6378 Km.
Ecnu yrioBele pasmepwsl HeGecnoro tena p=>=3° TO ero
JIHHEHHble pasMephl

R=rsinp, (53)
a npn p<3°, BCJIEJCTBHE MPONOPIHOHAMBLHOCTH Sin p H p,
R= r—3—4§§,— (p — B MHUHYyTax AYyrH), (54)
. 0"
R=r—gesgm (0 — B Cekynpax ayru) (55)
H
_ p_p
R = R, (56)

re 0 U po— B OAHOHMEHHLIX ENHHHIAX H3MEPEHHI.

B ¢opmynax (53)—(56) R mosmyuaercs B eIMHULAX W3-
MepeHHS, NPHHATHX 1Js r u Ry,

Papnycel CosiHlla B nulaneT OGBIYHO BHIPAXKAIOTCS B pa-
ouycax 3eMad (pexe — B KHJIOMETPax), NpHYEM MOJSIPHBIH
panuyc Ry, sKBaTOpHaJ/bHHI paanyc Re H c:KaTHe & mia-
HeThl CBSA3aHbl 3aBHCHMOCTHIO

Ry=R.(l—e), (57)
a CpefHUH pajHyc

Re=yR’R, = R,V T (58)

[Ipu coBnajennu manpapJeHHH Bpallendss U ofpalleHus
HeGecHoro Tena BOKpYyr CoJsiHIA NPOAOJKHTENBHOCTb €ro
COMHEYHHX CYTOK S, mepHOx BpaueHus P u mepuom ofpa-
weHust T cBA3aHB 3@BHCHMOCTHIO

o = —p— — —3— (upu P<T) (59)

= ——— —— (upu P>T), (60)
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a NpU NPOTHBOMOJIOXKHBIX HampasJEHHSIX OIHOMY H3 NEpHO-
JOB TNpHMNHUCHIBAZETCHA 3HaK MHUHYC.

Ipumeps

1. Y komeThl, NpOXoauBlIeH HENAJEKO OT 3eMJH, ro-
pH30OHTAMNbHBI SKBAaTOpHAMBHBIA mMapannakc 6eu1 14”.5, yre
JOBO# AHaMerp roJoBnl 15" W BHgMMas AJHHA XBocra 8°.
BoluveiuTh JHHeliHble pasMephbl TOJOBB U HHUXKHHI Tpenei
JIuHBl XBocTa KoMeThl. (HaGaonateabs BUAHT HPOEKLHIO
XxBocra Ha HebecHyio cdepy.)

Haunwe: po=14"5, p=15 n L=8"

Pewmenue Paccrosuue KOMeTo 0T 3eMJH MOXKeT OBITh
HalineHo sau6o mo ¢opmynae (52):

65" "
— 26BN, 5a78.90,73-10¢ Km
p 14”.,5 ’
nubo mpH usBecTHOM mnapasgakce Cosamna 70 =8",794,
140) 8”,791
r=a, —;‘0— =] . '—'iz,,"s— = 0,6065 a. e.

HJH
r==0,6065-149,6-10=90,73-108 xkm.

[Tockonbky p<(3°, 10 mo ¢dopmyne (54) nuHeHnwlii Ana-

METp TOJIOBHI 5
— P 6 15 —
D__,-3438, = 90,73-10 3 = 996-10° xm,

Y¥rnosas amuHa xBocta A==8°>3°, W mOITOMY AJS Bhi-
UMC/IEHHs] HWJKHETO Npefeaa AJIHHBI XBOCTA HCIOJb3YeTCs
dopmyna (53):

l=rsinA=0,6065-sin8°=0,6065-0,1392 =~
HIH =0,0844 a. e.,
[=0,0844-149,6-106=12,6-10% xm.

2. Hekoropas rumoreTHdeckass mjaHeTa obpaiaercs
Bokpyr CoJHua B NpsiMOM HanpasJenuu 3a 1,52 roaa, a spa-
laercss BOKPYr CBOEH OCH HaBcTpeuy ¢ mepHoioM 32 CyT.
Ha#ity npofo/KHTeNbHOCTb COIHEUHBIX CYTOK Ha IJIaHeTe.

Haunuse: T=1,52 roga=555% P=32",

Pewenne. Taxk xak P<T, a HampaBjenue BpalieHHS
NPOTHBONOJ0XKHEO 06palleHuIo, To, coryacHo Gopmysae (59),

1 11 1 587
=P T T ®m T memo
OTKyZa NPOAOJIAKHTEIbHOCTD COMHEYHBIX CYTOK
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32.558

S = 587

= 30" T. e. 30 3eMHBIX CYTOK,
’

147. BuluucaUTb CPeHUN paguyc U cxkaTHe 3eMJH, eClH
ee 9KBaTOpHaNbHLIH paguyc paseH 6378 kM, a noJApHHIH pa-
anyc — 6357 kM.

148. PagmouMnyJsibc, KanpaBJ/eHHbIH K Benepe B ee HuxK-
neM coendHenusm 1a cpefHeM paccregnun ot CosHua
0,7233 a. e., BozBpaTuacs K 3emie uepe3 4%36¢. BrluncauTh
TeOLeHTPHUECKOE PACCTOSIHHE IIAHEeThl BO BPeMs pPaguoJo-
Kallfy, [JIMHY aCTPOHOMHYECKOH eIHHHIB B KHJIOMETpax H
cpeIHHA TrOpH3OHTAJbHBIH SKBaTOpHAJBLIBIE mapajsaakc
Counua.

149. IIpu cpennem nportuBocTosinuy Mapca nociaunsiii K
HEMY paJHOCHTHaJ Bo3BpaTWicsd K 3emae uyepes 522,6 c.
Haiitu cpenHee reanoueHTpHueckoe paccTOSHHE 3eMJH H
COOTBETCTBYIOILUI eMy TOPH30HTAJbHBIH 3KBAaTOPHAJbHbLIA
napannakc Cosnna. Cugepnueckuit mnepuoj obpauleHis
Mapca pasen 1,881 roxa.

150. YUemy paBeH ropn3oHTaJ/bHBIA 5KBATOPHAJNBHBIH ma-
padsnakc JIyael npu ee cpennem (384400 kM), Gauxaiiiiem
(356410 kM) u HamGosbwem (406740 kM) reoucHTpHue-
CKOM pacCcTOAHMHM? IDKBaTOpHaJbHBIA paauyc 3eman —
63738 kM.

151, ITo pmauHbIM WM pesyabTaTaM 3afaud 150 Boiumc-
JUTh Npeje/bHble 3HAYeHHS JHaMeTpa JYHHOro AHCKa, KO-
TOPHI NpH cpefHEM TeOlEeHTPHUYECKOM pPAacCTOSIUH  pa-
Ben 31705”.

152, Ilpesenbl TreoLeHTPHYECKOro paccTOSIHHsT JIyHB,
H3MEPEHHOTO PajHONOKAIMOHHBIM MeTonoM B 1975 r., Gbutu:
16 suBapa — 406 090 km; 28 ausaps — 357 640 xkm u 12 des-
paas — 406 640 km. Haiitn 3HaueHusi GOJBINOI MOJNYOCH H
SKCIleHTPHCUTeTa JYyHHOH OpPOHTHI B HHTepBajaX BpeMEHH,
3aK/JIOYEHHBIX MEMKJAY CMeXKHLIMH JaTaMH.

153. Pagnocurnan, HanpaBJeHHBII K MepkypHiO mpu
ero HauboJbluieM cOMH:KeHHH ¢ 3eMmJell, BepHyJcsl Ha 3eM-
710 yepe3 8v52¢, Ompee/nTh IeOLEHTPHUECKOE PACCTOSHHE
IJIaHeThl ¥ 3KCUEHTPHCHTET ee OopOuTH, ecau GoJblas Imo-
Jnyoch op6utH paBra 0,387 a. e.

154. Cunopnueckuit mepuoj oGpauienusi acteponga dpo-
Ta cocrasiser 2,316 roxa. 23 suBapsa 1975 r., B smoxy Be-
JIUKOTO MPOTHBOCTGSIHHS, €ro TOPH3OHTaJbHBIH 3KBATOpH-
aJbHBIA mapajsiakc Obln paBed 587,26, a paguyc-BeKTOp
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3eMJH Majgo OTJHYAJCH OT ee IepHrelbHOro PacCTOsSHHA
(axcuentpucuter 3emHoli opGursl — 0,017). Ha xakom pac-
CTOSTHHH OT 3eMJH Ipoliej] B 3TOT AEHb acTEPOUA M uemy
paBHH 6OJblIasl MOJYOCb H 3KCUESHTPHCHTET €ro OpPGHTHI?

155. UeMy paBHBI rOpPH30HTaJbHHE SKBAaTOPHAJBbIIbIE Ma-
pannakcel Ypana n HenrtyHna B npoTHBOCTOSHMM TNPH  HX
cpeaneM, NMEpPUTeJbHOM H adenniiHoM paccTosHHAX? Boub-
masi MoJyoCh M 3SKCUEHTPHCHTET OpOHTH MEPBOH IJIAHETH
pasunl 19,19 a. e. u 0,0460, a Bropoit—30,07 a. e u
0,0079. Op6uty 3emun cuntaTh OKPYKHOCTBIO, 8 Mapaliakc
Coanua npuusiTh pasusim 87,794,

156. B karux npenenax MeHsieTcsi TOPH3OHTAJbHBIA K-
BaTopHaabHbEl mapannakc Couamnla, ecnd NIpH CPEJiICHM re-
JIHOLEUTPHUYECKOM paccTosiHud 3eMad oH papen 87,794, a
IKCUeHTpucHTeT 3eMHO# opouTn — 0,0167?

157. Buuucnure nuuefinsiilt paguyc JIyHel B pajuycax
3eMaH ¥ B KUJIOMeTpaX, eCJH IPH FOPH3OHTAJbHOM 3KBATO-
pHaapHOM napanjakce B 55,1 pammyc JYHHOrO AHMCKa pa-
Ben 15°,0.

158, Ilpn cpexreM TPOTHBOCTOSIHHH TOPH30HTAJbHBI
sKBaTOpHaMbHHEI mapannakce lOnurepa pasen 27,09, a Ca-
TypHa — 17,03. BBIUHCIHTL 3KBATOpHANBHBIH, CPEAHH I TMO-
JSADHBIH pajHychl, a TakiKe CXKaTHe 5THX IJIAHET, eCad Y
Nepbod  yrJl0BOH 3KBATOpHAJLHBIH JAMAMETP COCTaBJIf-
eT 46”8, yrioBo#i moaspublii anamerp 43”,9, a y BTOpOil —
coorsercrBenno 19”7,4 u 177,5.

159. ¥Ysuatbp JsuHefiHble pasMepbl 0OJbILIOro JAiaMeTpa
KpacHoro msitHa Ha IOmurepe m amaMerp pajnaioOHHOrO
nosica MJIaHeThbl, ecyH NATHO BHAHO ¢ 3eMJIH IOX yIJOM OKO-
70 10”7, a panuonssyueHHe MJIaHeThl HaOMIOJaeTcsi U3 OKPY-
JXKAIOIEro ee MpoCTpaHCTBA BIVIOTHL A0 paccrosuus B 1377
oT ueHTpa ee aucka. Ilapannakc IOnurepa npuuars pas-
geM 27,09.

160. TopusoHTaJbHBIH  5KBAaTOPHAJBHBIN  mapayiakc
Coanna pasen 87,794, a ero yriaosoit guamerp —32°. Bui-
YHCAUTL JuHednbll paguyc CoJHUA B CpaBHEHHH C 3eMHbIM
H JHHeHHble NHaMeTPbl COMHEYHBIX MSATEH C YIJOBLIMH JHAa-
merpamu B 07,8 u 24”.

161. Bo spems nporusocrosuua IOnurepa npu ero cpen-
wem paccrosinuu ot Coanma B 5,20 a. e. Habmonaemas c
3emsn Haubosbluast SJOHTALHSA €rO YeTBIPeX TaJMJeeBBIX
CNYTHHKOB, 00PallaIOIINXCs 110 HE3HAYHTEJbHO BHITAHYTHIM
opburaM, cocraBasger coorserctsenHo 138”,5; 220”7,3; 351”,2
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u 618”,1. Haiitu sHauenus GOJbIUMX Moayocell opOUT 3THX
CIyTHUKOB.

162. Ha xakuX NpHMepHO PacCTOSIHUAX 06pallatoTcsa B8O+
kpyr Mapca ero cnyruuku ®oboc u Hefimoc, KoTophie MO
HaOJIONEHHSIM ¢ 3eMJIM NPH CPeJHeM NMPOTHBOCTOSITHHH IJIa+
HETBl YAaNsioTCd OT Hee COOTBETCTBeHHO Ha 2477 u 617,87
Bosbmas nonyoch op6utel Mapca pasua 1,524 a. e.

163. C kakoft yrioBofi W JiHHEHHOH CKOPOCTBIO Bpallas
JOTCSI TOUKH JIYHHOrO 3KBaTropa W cejeHorpaduueckux Ias
panneneit ¢ muporoit 30° u 60°? duametp JIyuni — 3476 g,
a IepHON ee BpalieHus — 274,32.

164. DxBaTtopuasbHas 30Ha IuaHetw IOmurepa mnamer-
poM B 142800 kM Bpamaerca ¢ nepuogom 9°50M, a cpenuss
30Ha, aumametp Kotopo# 139400 kMm,—c nepuomom 9U55%,
Hafitn yrioByio U MUHEAHYIO CKOPOCTh TOYEK 3KBaTopa Ina-
HeTHl W mapanjeneil ¢ wHporol +30° u +60°.

165. 3a | uac nHabuawieHuil geranu NOBEPXHOCTH Iaa-
neTsl Mapca cMmectHiuch mo poarote Ha 14°,62, Buluneaurn
nepuoj, Bpaumenus Mapca u nuHeHHYI0O CKOPOCTb BpallEHHUS
TOYEK ero aKBaTopa M mapaJiesedt ¢ muporoii —20° u —50°.
Huamerp Mapca — 6800 kM.

166. Hafitn reorpaduyeckyio WHPOTY TOUEK 3eMHOH MO~
BCPXHOCTH, JIHHEHHAs CKOPOCTb BpallleHHs] KOTOPBIX B JBa,
yeThlpe H BOCEMb Pa3 MeHblUe JHHeHHOH CKOPOCTH 3KBaTOpa.

167. Mepxypufi u Jlyna BpawawoTcs B HanpaBJeHHH
CBOEro OpOUTaNbHOrO JABHIKEHHS, NEPBHI C NEPHOAOM B
581,65, a Bropasi ¢ nepuojom B 27432, [Tepnon oGparuenus
Mepkypua sokpyr Coanua pasen 88", a Jlyna oGpamaercs
BOKPYT Hero BMecre ¢ 3eMJeli. HeMy paBHA NPOXONIKHUTEND-
IIOCTb COJIHEUHBIX CYTOK Ha Mepkypuu u Ha Jlyne?

168. Kakaa mNpOJO/IKHTENbHOCTh COJMHEYHBIX CYTOK B
COBPEMEHHBIX eJHHHIAX Hu3MepeHHs Oblia Obl Ha 3eMmJe,
Jlyne n Mepkypuu, eciin 6ol 3TH HeGecHbie Tejla BpallaJHCh
HaBCTPeyy OpPOUTAJbHOMY ABMIKEHHIO, T. €. C BOCTOKA K 3a-
nany? HeobOxomumble naHHble 3aMMCTBOBaTbhb M3 IPEABIAY-
el 3anaun.

169. Halitu npofo/KHTENBHOCTb COJMHEYHBIX CYTOK Ha
Benepe, KoTopasi BpallaeTcs ¢ nepuHomoMm B 243%,16 B 06-
paTHOM HamnpasJjienuH, a obpamaercss Bokpyr Co/siHua B mps-
MOM HampaBJdenun 3a 2257 KakoBa 6wina 6Bl NPOLOJIKH-
TeJNbHOCTh COJIHEUHBIX CYTOK MpPH COBIIAJ€HHH HaNpapJeHui
BpaleHHst H OOpalleHUs?
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§ 8 3AKOH BCEMUPHOTO
TATOTEHUA N 3AJAYA IBYX TEJ

B wactHOM cayvae 3ajaud AByX TeJd paccMaTpPUBAeTCs
JIBHXKEHHE Tejia MeHbUIell Macchl /M OTHOCHTEJIbHO Tesa
Goablueft Maccel M, npuHHMaeMoro sa HENOJABHIKHOE H iia-
3BIBAEMOTO LIEHTPANbHBIM TEJIOM.

Jlunefinas CKOpPOCTb U JBHIKYLIErocs Tesa OTHOCHTEJbHO
LEHTPAJbHOTO OTPEAeISeTC HHTErpaJoM 3HEepriuH

o (2o, o)

rae u—-G(M—l—m), a— GoJbWasa mOJyocb OPOUTHL Tesa
MeHblled Macchl, ¥ — palyc-BeKTOp TOro Xe tena, G — rpa-
BHTALLHOHHAS IIOCTOSTHHAA.

Ecan macca m aBrxkyulerocst tena npeneGpexumo mMasna
B CpaBHeHHH ¢ Maccoli M ueHTpaJbHOro Tejaa, TO 3ajgaya
ABYX Tesl Ha3biBAeTCA OTPaHHYEHHOH W Torma pu==GM,

CornacHo HWHTerpasjy ?SHEprus, 49To0bl TeJO MeHbllell
macchl 06palliajoch BOKPYT LEHTPAJbHOTO Tejaa M0 Kpyro-
BOH op6ute (3KciueHTpucuter e==0) paguycom r==g, OHO
JNOJKHO HAa 3TOM PAacCTOSHUH HMETh CKOPOCTb

w-lf =)L (62)

Ha3blBaeMylo KpyroBoil ckopocTblo. Kak cpeausis ckopoctb
IBH2KEHHS1 Tesla OHa MOXKeT ObITb Takxe MOACYHUTAHA IO Ile-
puony obpaiienuss T u GOJBIIOHA MONYyOocH a OpOUTH Tena:

2na

Vg = UV, = 7 (40)

Eecnn ABHIKYLIEECT T&JNO HA PACCTOAHHUHU r OT LEHTpaJb-
HOro Te¢Jia HMeeT CKOPOCTb

Uy = Ug VQ = ﬁ’:‘» (63)

-
TO opb6uTOfl Gyaer mapabosa (e==1, a=o0). [loatomy cko-
POCTb Uy HasblBaeTcst NapaboNuuecKo.

Ecnn v>vy, 1o ABHXKYIIEECA TeJO HNPOHAET MHMO IEHT-
paJblioro Tesqa no rumepdose (e>1).

B kazjoit Touke OpPGUTH C PajHyc-BEKTOPOM r CKOPOCTL

Tegaa
= 7, ]/———— 1. (64)
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Touxa aaaROTHYCCKOR OpOuTHl, GauxKaliiias K HeHTpaib-
HOMYy Tesy, Ha3biBaeTcsl NMEPUIEHTPOM, a HauboJjee ynaneu-
Hiash OT Hero-— amnoueHTPOM. DTH TOYKH MOJy4alOT KOHKpET-
Hble 1aMMEHOBAHMHSA [0 Ha3BaHHIO LEITPaJbHOro TeJaa, H He-
KOTOpPhi€ U3 HUX NPHBENEHBl B HHXEC/JeAyouleH Tabauie:

LienTpaabHoe I'peyeckoe HaumeHnopanue Haumenosanue
TEJ0 Ha3BaHue nepUIeHTpa anoueHTpa
Coanune Teanoc nepurénuﬁ a¢énuﬁ
3eMasn Ten nepﬂréﬁ anorei
Beuepa Fécnep nepurécnepnﬁ anorécnepuﬁ
Mapc Apec nepudpuﬁ anoépnﬁ
Carypu Kpdnoc nepukpéuﬂﬁ anoxpéuﬂﬁ
Jlyna Ceaxena nepuceﬂéﬂnﬁ anoceaenuit

B nepuuentpe, npu r=g=a(l—e), teqo-cnytHuk oba-
JaeT HaudoJbllell CKOPOCTHIO

V=T, V—-—w-v i+e (65)
a B amloleHTpe, npm r=Q==a(l-e),— naumennmeli cxo-
poCTBIO
T—e
vy =0 VQ -0, V = (66)

CkopocTh He(ecHbIX TeJ BCerjia BHIpaxkaercss B KM/C, a
paccTosiHus Moryy ObTb 3aJaHbl B aCTPOIIOMHUYECKHX €IH-
HUIAX, KAJIOMCTPAX HJAH pafnycax LeHTpajbHoro Teaa. [lo-
sToMy B ¢popMyanl (64), (65) u (66) neo6xoaumo mojcras-
JATh 311aYeHHs PACCTOAHHI B ONHHAKOBHIX ENHHHILAX H3-
MEpEHES.

B none rarorenus CoJiHIA, HA NPOH3BOJBLHOM OT HCIO
PACCTOSANMHA 7, BbipaKkCilllOM B aCTPONOMHYECKHX €AMHHILAX
(a. c.), KpyroBas CKOpOCTb

29,78 29,8
Uy o ——
Vr vr
Ecan paccrosmus r samanel B KunOMeTpax, a Macca

NEHTPAJIbHOTO TeJla BhlpaXKeHa B Maccax 3eMJH, TO Kpyro-
Basi CKOpPOCTBb
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0,=631,3 )/ &L [iwsel. (68)

Haxonen, npu u3sMepennn Macc B Maccax 3eMJ/IH U pac-
crosinnil B pafuycax 3eMau Kpyrosasi CKOpOCThb

v, = 7,91 V:/g_ [km/c]. (69)

Cpennsaa uim Kpyrosas CKOpOCTb Uq TeJa, ofpaulaolle-
rocsi BOKPYr LEHTPAJbHOIO Tejia MO JJINNTHYeCKol opbHTe
¢ GOJILINOK MOJIYOCBIO @, TaKke BhIYHC/seTcd 1o Gopmysam
(67), (68) u (69) moacraHOBKOH B HUX r=a.

IToacranoska B Qopmyast (68) u (69) r=R (pamuyc
HeOeCHOro Tesna) Aaer 3HaueHHe KPYroBOH CKOPOCTH Wy ¥
NOBEPXHOCTH 3TOTO Te/a, HA3hBaeMOH B KOCMOHABTHKE Iep-
BOH KocMHuecKO# CKOpocTbio. Bropasi Kocmmueckast CKO-
pocTs Wy=wx}2. OueBHAIO, 4TO
Wy Wy
Vr Vr’
Te r OTCUUTHIBAETCA OT LieHTPa HeGecHOro Tesna M Bhpaxka-
ercs B ero pajuycax.

Tperu#t o6o6utennsll 3axon Kemsepa

@%+w=€ 1)
Tl (Ml + ml) ai

V== 0 v, = (70)

IPUMEHHM K JIIOGBIM CHCTEMaM TeJ C MaccaMH mp H My, 006-
pautalomuxcs ¢ nepHogamu Ty ¥ T BOKPYTr CBOHX LEHTPasb-
Helx Tes (¢ Maccamu M; u Mz) MO aAMMOTHUECKHM OPOHTAM,
60JIbIIHe TIOJIYOCH KOTOPHIX COOTBETCTBEHHO PaBHBL @) H aa.

Maccel miaaHeT H MX CHYTHHKOB BBHIParKaloTcss OGBIYHO B
Maccax 3eman (pexe —B maccax CosHLA, B TOHHAX U KH-
JorpamMmax), GoJbliHe MOJYOCH OpPOGHUT — B acTpPOHOMHYE-
CKHX CAMHHIAX HJM B KHJOMeTpax, a INepHOAH ofpalie-
HUSl — B TOJax M CyTKaX, a MIOrfla — B yacaX M MHHYTaX.

[Dpu suluncaenuax no dopmyne (71) BHOOp crcreMbl
eJMIHIl 1Ie HMeeT 3IIAYCHHS, JHIIb Obl OJHOPOJHBIE BEJHYH-
HBl ObLIH BHIpa)kcllbl B OAHMHAKOBHIX eAuHHuax. Ecam ke
3TOT 3aKOH HCHOJb3YeTCs B BHAE

T2(/‘lz/£~t m) — 452 , (72)

TO pelieHue 3agay NpoBOAUTCH 0043aTeIbHO B onpenesies-
HOH CHCTEMC eAMHHL, TAK KaK B pasHbIX CHCTEMAax YMCJICH-
HOC 3HaueHue FpaBIiTauHOHHOfI MOCTOSIHHOH pasJuuno.
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Ecan nepuoanl o6paiieHus 3ajaHbl B 3eMHbBIX CPEIHHX
CyTKaX, PAcCTOSIHUS — B KHJIOMETPaxX H Macchl TeJ -— B Mac+
cax 3emau, To TpeTHil 3akoH Kemnepa umeer BUR

T2(M+4-m)=132,7-10-16a3, (73)
Mpavepsr

1. Komera Tannes npouta B 1910 r. csoft mepurenuit
Ha rejuoueHTpHYeckoM paccrosHun 0,587 a. e. co CKOpO-
ctoio 54,52 kM/c, a komera HMkeiin — Cekn B 1965 r. —Ha
nmepurenbiom  paccroaHnd  0,0083 a.e. co CKOPOCTBHIO
480 xkm/c. [lo KakuM opOUTaM JABUraJUCh 3TH KOMETH H KO-
r;1a onn Bo3spatarcs K Coauuy?

Hdauuse: gomera Tannea, ¢=0587 a.e, vg=
=54,52 km/c; komera Hkeiin — Cexn, ¢=0,0083 a. e, v4=
=480 rwm/c.

Peumrenue Uro6s ompenesutb pox opOHTH, HEONXONH-
MO MOJACYMTATHL KPYroBYIO Uy H MapabOJHMYecKyld Up CKO-
pPOCTb KOMeThl OTHOCHTe/1bHO COJIHI@ Ha 3aJlaHHBIX PacCTOsA~
HHSIX ¢ OT HEro H COMOCTaBHTb BLIUHC/JEHHBIE CKOPOCTH C
JNeHACTBUTENbHBIMH.

Komera Mannes. Coraacuo dopmyne (67), Ha pac-
crosuuu ¢==0,587 a. e. KkpyroBasi CKOpPOCTb

29,78 29,78
= : = = — 38
Uy Ve o 38,87 xm/c,
a no dopmyne (63) mapaGonnueckass CKOPOCTb
Un=0x}2=38,87-1,414="54,96 xm/c~ 55 km/c.

ITockonbky vk<vy,<Uy H B TO Xe BpeMs Uq OJaM3Ka K
Uy, TO KoMeta [annest o6pautiaercs Boxpyr CoJsiHIIa MO OY€EHD
BHITAHYTOH 3JaunTHYecKO# opbuTe, 6OJbllasg MOJYOCh KO-
Topoii BuuHcasercd no dopmynam (64) u (67).

[Tonoxus B dopmyne (64) r=g, naiigem

V=7, V———-—l

ITo dopMyne (67) KpyroBas CKOPOCTb KOMETH paBHA
29,78

'Ua"'—"—'—V.—‘_z—' [KM/C].
[logcTaBuB 3Ty (GOpMyJy B NpeAbAyllee BhIPaXKEHWE, IO-
TyuEM: i

v, =218 ) L.
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Otkyna
29,782 . 886,85

a = ] = 9
29,787 . £ —¢? 886,85. < __ — 54,522
q 0,587

= 18,0 a. e.

q

’

ITo dopmyne (35) skcueHTpucHTeT OPOHTHI

— 49 __,__ 0,887
e=l——= o0 = 0,967.
ITo Tperbemy sakony Kenaepa (39) nepuon oGpalilenus
KOMETHhI

T=aya=18Y18 ~ 76 xer.

CrnenoBaresibHO, KoMera [anses cHoBa BepHeTcsl K
Cousnny u 6yaer suaHa B 1986 r.

Komera MHxkefin-Cexun. Ha paccroaaun r=g¢==
=0,0083 a. e. kpyrosas CKOpOCTb
29,8 29,8
Vg Y 0,0083
H mapabonHvecKkas CKOPOCTb

Un=0x}2=2327-1,41=461 gwm/c,

T. €. CKOPOCTb KOMeTbl B MEPHTeNIHH Uq>>Ug, KOMeTa IpoLLia
B6an3n Couauna no runepbonuueckoil op6uTe u Gojblle K
HEeMy He BepHeTcs.

2. na acrepompa Mkapa HaHTH CPeIHIOID CKOPOCTb,
CKOpPOCTb B MEPHre/HH, B aeJHH M B TOYKC OPOUTH C HC-
THHHOH aHoManmeil 90°, a Takke KpyroBywo u mapaboJuue-
CKYIO CKOPOCTb Ha Tex ke paccrosfnmusx oT Conuua. Losib-
mIasi MOJyoch M dKcleHTpHcuTer op6butnl HMkapa pasnu
1,078 a. e. u 0,826.

Hannawe: Ukap, a=1,078 a.e,, e=0,826, =90

Pewenue. ITo dopmynam (34), (35) u (36) naxomum
FeJIMOIEHTPHYECKHE DPacCTOSHUS:

npu 9=90°

2, = = 327 Km/c

1,078 (1—0,826?)
1+ e cos 90°

g=1,078 (1—0,826) =0,188 a. e,
Q=1,078 (1+0,826)=1,968 a. e.
no (67), (65) u (66), xkpyrosast CKOPOCTb MJIalleThHl

29,8
Vv, = —2— = 28,7 KM
¢ Y1078 ! e,

= (0,342 a. e.,



CKOpPOCTh B II€PUTEJIHH
1,968
v, = 28,7 V'O,_18—8— = 93,0 km/c

H CKOPOCTb B adenuu
28,7
°T /L
0,188

= 8,86 km/c.

[To ¢dopmyne (64) ckopoctp npu 9==90°

2.1,078 .
U, = 28,7 '0—,37{2—'-—-1 = 66,1 xm/c.

Ha paccrosuun ¢=0,188 a.e;, cornacio Qopmysnam
(67) m (63), KpyroBassi CKOpPOCTh

29,8
.= TN = 68,7 Km/c

H napaGoHuecKas CKOPOCTh
Ung==68,7-1,41=96,9 xm/c,

T. €. Upq<Uq<Ung.
Ha paccrosinun Q=1,968 a. e.

' 29,8

Uk

Vg = i 21,2 km/c
H Ung=21,2-1,41-29,9 xm/c,
T. €. V< Uk <Ung.
Ha paccrosnun r=0,342 a. e.
29,8
= > = 5
Yt =G 540 08 /e

a1 vgr=>50,8-1,41=71,6 km/c,
T. €. U <Ur<Vpp.

3. Hafitu maccy IOmurepa no ABHKEHHIO €ro CHyTHHKA
Ho, obparuartouierocss BOKPYr mJaHeTH ¢ HEpHOxOM B 11,7¢9
no kpyropo#t opOHTe Ha paccrosuuu B 421,6-10% km.

Hanuwse: coyrhuk, T==18769, a==421,6-103 gm.

Pemenue. Popmyna (73) maer

M = 132,710 - £o-=1327-107" X

(421,6-10%)3

X = o1&
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4. BoIuHC/IHTB TEpPBYI0 H BTOPYIO KOCMHYECKYIO CKOPOCTb
na [Onurepe, Kpyrosywo u napaGosHyYecKyl0 CKOPOCTL 1ia
paccrosiHuax B 3 U 8 ero paldycoB OT NOBEPXHOCTH, d Tak-
’Ke CKOpocTh ero nepsoro cnytnika Ho, ofpainawouierocs
no Kpyrosoit op6ure paamycom 421,6-10® kM. Macca IOnu-
tepa pasHa 318 macc 3eman, a cpepunit paguyc— 10,9 pa-
auyca 3eMJd.

Haunnwe: Hnurep, M=318, R=10,9;

paccrosaua: 3R 1 8R OT HOBEPXHOCTH, HJIH OT LEHTpa
miauetsl r1=4R n ry=9R;

cnytuuk Mo, T=12769, a=421,6-10% km,

Pemenne., [lo ¢popmyne (69), mepBas KocMuueckas
CKOPOCTh

M 318
w, =791 |/ & =791 VTb—g = 42,7 xm/c

H BTOpasi KocMuueckas CKOpocTh, no (63),
wﬂ=wﬂ‘§_= 42,7-1,41=60,2 gm/c.

ITo dopmynam (70), kpyrosasi CKOpOCTb Ha pasjH4HHX pac-
CTOSIHUSAX

Wy 42,7

= e— = e == 1,4 KM/C
'UK]. V—;; V-4 2 1\{/
" 42,7
=% = 20 — 14,2 km/c
‘UKZ Vrz .V'g ) ’
a napaGoJinueckast CKOPOCThb
= 2o = 802 301 kule
U= Sy = bl
n
Wy 60,2 —
U“Z-V_r: =V 20,1 xm/c.
CoraacuHo ¢opmyse (68), ckopocts cnyTHHka Ho
0, = 6313/ L= 6313 Y s = 17,3 xule.

170. Uemy paBHa Kpyrobas H napabosHyeckast CKOPOCTb
orHocuTenbHO CosiHI@ Ha CPeNHHX paccTosiHHsIX BeHepn
(0,723 a. e.), 3eman (1,00 a. e.), IOnurepa (5,20 a. e.) u
Ilnyrona (39,5 a. e.)? Ilo o6mum pesynpTaTaM HaTH u

57



06BbACHATh HaHZEHHYIO 3aKOHOMepHOCTb. PaccrosHusd mna-
ger or CosHIa yka3aHbl B CKOOKax.

171. BbLIUMCAHTL CKOPOCTh MaJbix miaHeT AXxHijaeca #
T'ekTopa B mepHreJqnH H a@enild, €cJH HX Kpyrosasi CKOs
pocts Gauska K 13,1 KM/c, a SKCUEHTPHCHTETbl OPOHUT COOT<
percrsenno pasusl 0,148 u 0,024. IlpuMepHo Ha KakoM
CpeJHeM TeJHOLEHTPHYECKOM pACCTOSHHH NaxoAaTcd 3TH
nJaners’?

172. Boapluas mosyoch W SKCUEHTPHCHTET opOuTh Mep-
Kkypust pasuel 0,387 a. e. m 0,206, a op6burm Mapca —
1,624 a. e. u 0,093. HaiiTu cpeaHiol0 CKOpPOCTb ITHX IJIAHET,
HX CKOPOCTb B MEpUTeNHH U B adeuu.

173. Cuurass opOHUTH NMJaHET KPYrOBLIMHA M JeKal{HMH B
TJIOCKOCTH SKJHNTHKH, HafiTH Jy4yeBYI0 CKOpocTb MepKypHs,
Benepsl m Mapca BO BpeMsl HX OCHOBHHIX KOHGUrypamui.
Heobxonumble 115 pelleHHst LaHHble 3aHMCTBOBATb H3 3a-
pag 170 u 172. (JlyueBoil cKOpOCTbIO Ha3bIBaeTCS MPOEKUHS
NPOCTPAHCTBEHHOH CKOPOCTH Ha JAydY 3peHHsl HabJiogatesd,
T. €. B JAaHHOM CJyyae HA HampaB/jeHHe OT 3eMJM K mJa-
nere.)

174. Boluncauts cxopoctTb acrepounos Jlugnu v Agonu-
ca Ha HX CpPeiHeM, MepHreJbHOM H a(eJHUHOM PaCCTOSIHH<
X, a TaKXe KPYroBylo H NapaboJMYeCKyl CKOpPOCTb Ha
3THX paccTosinuaX. Boabmas nosnyockh M 3KCHEHTPUCHTET Op-
Outel mepBoro acreponia pasuer 2,73 a. e. u 0,078, a Bro-
poro — 1,97 a. el u 0,778.

175. Ha Kakux rejuOUeHTPHUYECKHUX PACCTOSTHHAX CKO-
pocts Mepxkypua pasna 56,1 km/c u 41,7 gm/c? Boabwas
nonyoch opburn naanern 0,387 a. e.

176. C kakoii ckopocTblo OTHOCHTeabHO CosHIA [EPOXO-
Aus Mapc B 310Xy BeJIHKOTO NMPOTHBOCTOSIHUS NPH FEOLEHT-
prueckoMm paccrosiiad B 57,15-10° xm? ComocraButs 31y
CKOPOCTb C KPYroBOH U mapabo/ndecKod CKOPOCTbIO Ha TOM
ke paccrosiauu o1 Cosnua. Bosburaa noayocs op6uret Map-
ca paBHa 1,524 a. e.

177. PewnTp npeAsiyulyo 3afauy Iis acTepouia Ipo-
Ta, €CJH OH B 3MO0Xy BEJHKOTO NPOTHBOCTOSIHHSI MPOXOIHJ
cBolt nepurenuni 23 ansapst 1975 r. na paccrosinuu 22,59 X
X105 gM ot 3eman. Ilepuox obpamennst dpora BOKpyr
Coanua pasen 1,760 rona.

178. Ha xakom paccroanuu or CosHIA NpPOLLIA KOMe-
Ta, €CAUM €€ CKOPOCTb Ha 3TOM pAaccTOSAHHM pPaBHANACH
05 x¥M/c ¥ KOMeTa JBHraaach mo mapaGonuueckoil opGute?
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179. Komera 1931 IV mpommia csoit nmepurearii Ha pac-
croauun 0,07 a.e. or Connna co ckopoctoio 160 km/c, a
komera 1945 Il —na paccrostinm 1,24 a. e. €O CKOPOCTBIO
36,5 km/c. Onpenenuts pox OpOGHT, M0 KOTOPBIM ABHCAJIHCh
3TH KOMETBl H YCTAHOBMTb, BepHyTCs /M oHH K CoJHLy H
KOT'Za HMEHHO.

180. Cunonnuecknfl nmepuox obpaumenns acrepouia Koa-
xuapl paBeH 1,298 roma, a ero ckopocTb B NEPHIe/IHH —
20,48 gM/c. UeMy paBHHI cuiepuyeckuii mepuof oOpalleHHd
acreponja, 6oJbllast MOJAYOCh M HKCUEHTPHCHTET ero opou-
TH, NEPHreJibHOe H adenuitHoe pacCTOSHHSA, a TaKKe CKO-
pOCTh Ha CpelHeM TeJHOIEHTPHYECKOM pAacCTOAHHM H B
adenuu? s

181. dxcuenrpucuTer OpOATH acTepoHza Y30eKHCTAHHH
pasen 0,092, a ero ckopoctb B adeann — 15,21 xm/c. Hafitu
GOJIBIIYIO MOIYyOCh OPOMTHEL acTepoOHAa, ero 3Be3JHbIH U CH-
HOJIHYECKH{l MmepHojnl o0pallleHusl, CKOPOCTb B MEPHICAMH H
npu ucTHHHOHA anomaaunu B 30, 90 u 120°

182. Ompeneauts Maccy Mapca B Maccax 3emau 1o
IBHKEHHIO ero cnyTHuka [lefimoca, maxonsuerocs or mia-
HeThl Ha cpeAHeM paccrostHuM B 23,5-10° kM u obpainaoLie-
rocsl Bokpyr Mapca sa 1,26 cyt. [lepuox obpauierus JIynn
BOKpYT 3eMuan paBen 27,32 cyT H GoJablIas IONYOCh JYHHOR
op6utel — 384,4-10% &m.

183. Y3narb Maccy ¥Ypana no ABUIKEHHIO €rO UETBEPTOrO
coytauka OGepoHa, 06pallaloOLIErocsi BOKPYr INJaHeTH 3a
13,46 cyt na cpefineM paccTosdHHH B 587 ThIC, KM.

184. ITo nmapamerpam o6palieHnuss 3eMJH BBIUHCAUTh Mac-
cy CoJsHIa B 3eMHBIX MAaccax.

185. Onpenenutb cuaepHyecKHe NEPHOAB H CPEAHION
ckopocTb cnyTnukos Catypua, Mumaca u ®ebs, o6pamaio-
INAXCA BOKPYT IJIaHETH HA CPEIHHUX PACCTOSHHAX, COOTBET-
crBenHo 185,4-10° km u 12960-10% kM. Macca Carypua B
95,2 pasa mpeBHILIIaeT Maccy 3eMJIH.

186. ITo maHHBLIM OpeibIAYIEH 3agaud BBIYHCJIHTL CKO-
pocTbh Tex Xe cnyTHHKOB CaTypHa B NEPHKDOHHH ¥ amoKpO-
HHH, a TakXe KPYroByl0 U napaGoJHMUYecKyl0 CKOpPOCTb Ha
yKasaHHHX paccrosinuax or CaTypHa. DKCUEHTPHCHTETH! Op-

GHT COYTHHKOB B Tof Xe IOCJHEAOBATENbHOCTH pPaBHBI
0,020 u 0,166.

187. Halitu 6osibiylo nonyoch OpOHT M CpeNHION CKO-
poctb cmytHnkoB lOnurepa Mo n Kanmucro, o6pamaoniux-

59



cA BOKPYT IL1aHeTHl ¢ NMEPHOLAMH COOTBETCTBEHHO B 14,769
H 16%,689. Macca IOnurepa B 318 pa3 Goubille MacChl 3eMiH.

188. Kak mosxkHa M3MEHHThCA Macca LEHTPalbHOro Te-
Jla, 4TOGBl y ero COyTHHKa CpPeAHee pacCTOSHHE YBENHYH-
Joch B k pas, a mepuoj obpaulenus B 1 pa3 H, B YaCTHOCTH,
npu k=n?

189. Kakoil goaxHna 6uTh Macca Cosnua, yTo6H 3eM-
asi o6palllasach BOKPYT HEro ¢ COBPEMEHHBIM NMEpHOAOM, HO
Ha BABoe GosbleM paccTosHHH? Kak m3MeHsTcs npH 3TOM
nepuonbl obpauienuss Mapca u Carypua, ecad uX paccros-
HIsf OCTaHyTcsd Heu3sMeHHbIMU? CoOBpeMeHHble MepHOABI
obpamenns stux niaaser — 1,881 rona u 29,46 rona.

190. Onpenenntb THIOTETHYECKUH MepHOX OOpallleHHs
Jlyusl BOKpyr 3em/in mpH YCJAOBHH, YTO Macca 3eMJH BO3-
pocna OH B ueThipe pasa,a JlyHa oxaszajach Ha BaBoe 60Jb-
weM paccrosuun, CoBpeMeHHBIH mepHOA oOpaiueHusi JIyHbl
pasen 271,32.

191. BblyMcanTh KPYroBylo H napaboJHuecKyl0 CKOpPOCThb
Ha TOBepXHOCTH 3emJu U Ha paccrosuusix B 1, 8 u 59,3 ee
pazuyca OT NMOBEPXHOCTH. '

192. Cpennee reoueHTpHueckoe paccrosfinue JIyus —
384400 kM, a cpegHHH OSKCUEHTPHCHTET ee OpPGUTH —
0,0549. Halitu cpeaHiolo, mepureillylo u anorefiHyio cKopoc-
TH JIyHBI M CONMOCTaBUTb MX C pe3yJbTaTaMH HpeAblAyIuefl
3ajauy.

193. Uemy pasHa Kpyrosas u napabo/iuueckas CKOPOCTb
na nosepxHoctd COJHLA W HA PacCTOSTHHH TPeX H BOCbMH
paznuycos ot ero nosepxuoctu? Macca Coanna B 333 000 pas
npeBbIIaeT Maccy 3eMJaH, a ero panuyc pasen 109,1 szem-
HOTO.

194, Onpenenuth KPyroBylo H NapaboSHYECKYIO CKOPOCTh
Ha nopepxHoctu Jlyubl, Benepsl n Mapca. Maccol u panny-
Cbl 3THX TeJ B 3eMHBIX napamerpax:Jlyun 0,0123 u 0,272,
Benepnt 0,815 u 0,950 u Mapca 0,107 u 0,533.

§ 9. HICKYCCTBEHIILIE HEBECHLIE
TEJA

[Tpu 3amycke HCKYCCTBEHHBIX HeGeCHBIX Tel HM c000-
Iaercs HauaslbHasi CKOPOCTb (CKOPOCTb 3amycKa) Uy, 3aBH-
cAlas OT paccyHTaHHOH opOHTH. Hauasbnasi cKopocTe co-
oblaercss KOCMHYECKMM JBHraTe/JeM Ha HEKOTOPOH BHICOTe
hg wajg NMOBepXHOCTBIO LEHTPAJbHOIO TesMa (BOKPYT KOTOPO-
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O 3amycKaeTcs CIYTHHK),
I. €. OT ero MHeHTPa Ha pac-
CTOSIHMH

r=R-+hy, (74)

rie R —cpemnuit panuyc
sTOro Tena. B wacTHOCTH,
npu 3amycke BOKpYr 3em-
au R=6371 xkMm~6370 Kkwm,
4TO CJelyeT HMeTb B BHJY
OpH pelleHryd 3ajad 3TOro
pasneda.

®opma u pa3mepnl 3i- ( )
JIMNTHYECKOH OpOUTHL  HC- S
KYCCTBEHHOTO CHYTHHKA OI- (NepuyeHmp)
pelessioTea LeJdsMH 3amnyc-
ka (puc. 8). Llentp wuenr- Pmc. 8 Oummnrmueckan opbuta
pa]leOI‘O TeJsia apisercs HORYCCTBEHBOI'C CIYyTIIOKA
oLHUM H3 (okycoB opbu-
Thl, a ee OoJblllasi MOJyOCh

am= 1% =R, )
[IpHUYCM INEPHUOEHTPUUYCCKOE pacCTroaHne
g=R+h, (76)
H anoneHTpluYecKoe pacCTOoAHLle
Q=R+hyq, (771

rie h;— HauMeHblasi BLICOTa (BLICOTA MNEPHIEHTPA) H
hq — nanboabuias BbIcOTa (BBHICOTA ANOUEITPA) HCKYCCTBEH+
HOrO CIYTHHKA Haj MOBEepPXHOCThbIO Tena. Ilas mckyccreew-
HBIX CIyTHHKOB M OpOHTa/NbLHHIX KopalbJjeit 3emun /1, — Bbl-
coTa mepures, fg— BHICOTAa amoresi, ¢ — IepHUreiinoe pacs
crosiHHe N Q — arorefiHoe paccTosiHue.

DKcueHTpHCUTET OpOUTH onpenenserca ¢opmyaoit (35).

CKOpOCTb MCKYCCTBCHHBIX HEJECHHX Tesq OOLIYHO Bbipa-
xKaeTcs B KM/C M Buiviicasercs no ¢opmynam (40), (64)—
(66) m (68)—(70).

ITepronn ofpamieniss HCKYCCTBEHHBIX COYTHHKOB MPHHS-
TO H3MEPATb B MHHYTaX, a HX PacCTOSIHUA— B KHJAOMETpax,
u nostoMy Tperuil 3akon Kennepa mmeer Bup

T:= 975,2.10~1 4, (78)
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HJTH
T=165810~a)/ & (79)

0 =3312)MT%, (80)

rae M — macca LeHTPaJbHOrO Tesa, BHpaMeHHas B Maccax
3eMJH.
[To mapamerpaM oGpatiieHHsi HCKYCCTBEHHOro CHYTHHKA
MOYKHO BBIUHCJIHTL MaccCy LeHTPaJbLHOrO Tena.
[TpomoKUTEABHOCTh NOJETa HCKYCCTBEHHBIX CHYTHHKOB
HaJ ToJyllapHeM LEHTPaJbHOrO Tesla, PAClOJNOKEHHKIM O]
NepUIeHTPOM OPOUTH (MepHUEeHTPHIHOe noJymapHe),

_ (—epGB+er | o
t= 18y T-e2 ’

rae T — nepuon oGpamieHus CHyTHHKA M & — 3KCUEHTPHCH-
TeT ero opOUTHI.

Hap npoTHBOMOJNOXKHLIM (anOLEHTPUIHLIM) HOJYylIapH-
eM CIOYTHHK NpoJieTaeT 3a HHTEPBal BPEeMEHH

T=T—t. (82)

®opmynsl (75)—(82) BnosHe NMPHMEHHMH H K ABHXKe-
HHIO €CTECTBEHHBIX CHYTHHKOB IJIAHET.

B nosnere ¢ omHofl mJaneTsl K IApyrofi MexImjiaHeTHas
cranuua (MexXIiaHeTHHH KOpabJb) CTaHOBHTCS CHYTHHKOM
ConHia ¥ ABHXKETCH B ero noJie TrOTeHHs M0 3aKOHaM JBH-
}KeHus miaaet. [Ipocrefiliell TpaekTopuell moJsera siBJasieTcst
NOJy3/1JUNTHYECKAs, BEepPWHHL (alCHAB) KOTOpPOil Kacaior-
cfl OpOUT IMJaHeTH 3allycka (C Hee MPOU3BOLMTCS 3aMyCK) H
nnasers cOnnxkedus (K Hell Hanpasiaserca cranums). [Ipe-
Hebperas B IepBOM NPHOJNMIKEHHH HaKJOHEHHEM H 3JIHI-
THYHOCTBIO IJIAHETHHIX OPOUT, MOJKHO NPOBOJHTH Dacyerti
0 3HaUeHHusM UX GOJIBIIHX NONyOceH a; (NIJIaHEeTHl 3amycKa)
H a2 (mnaHeTbl cOJNHMMKEHHS), 3aAaHHBIX B aCTPOHOMHYECKHX
equHUnax (a. e.).

[Ipu nosere K Bepxueil m1anete (puc. 9) 3amyck cTaHUuH
OCYLIeCTBJISIETCS HA ee NepUre/bHOM PacCTOSHUH

g=a, (83)

B NpAMOM HalpaBJE€HHH; aq)e.nﬂﬁﬂoe K€ pacCTodHue CTaH-
UHH

@81)

Q=a,. (84)
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A (nnarema conuwerud
e e, § Gerb t,}

(nnaHema
CONKERUST

| 6 densty)

(nnaHema anycka
6 derb ty)

Puc. 9. [lpocreiiman opbura MexmIaveTHoro kopabus

[lpu BanpaBieHU#M CTAHIUU K HHXKHEH IJIaHeTe §==dg W
Q=ax..

BoJablnas nojyoch @ resqUOLEHTPHUYECKOH OpPOHTH Mex-
NJIaHeTHON CTaHLMH BHYHcAfercsd no ¢gopmynae (37), sxc-
LEHTPHCUTET OpOUTHI— 0 Gopmyne (35), a NPOLOJMKH-
TeJbHOCTb II0JIETA, BLIPAKEHHAs B TOAAX,

At=——g~=“2./“, (83)
rje a — B acTpOHOMHYecKHX eaunuuax. [Ipu neob6xozanmocru
At nepeBOAMTCA B CYTKH.

lennonenTpryeckas CKOpPOCTb ToOJieTa CTAaHUMH AAeTCH
¢dopmyaamu (41), (64), (65) u (66). [Ipu sanycke k sepx-
Hell [UIaHeTe HavaJbHAsi Te/JHOIEHTPHYECKAsT CKOPOCTh
Va==V,, a npun sanycke k uuxHeil mnavere Va== Vg, npnuem
B 3Ty cKkopocTh Vy BXomut op6uTanbHas (B paccmaTpuBacs
MOM 3Jiecb MpPOCTEHLIEM CJYyuyae— KPyrosas) CKOpPOCTb V)
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nnaHeTsl 3anycka. CaepoBatesbHO, 4YTOGBH MexKNjaHeTHas
CTaHIUMSA BBIIIA HA PACYETHYIO I'eIHOLEHTPHYECKYIO opOHTY,
Heo6X0AUMO cOOGIIUTh el JOMOHHTCABHYIO CKOPOCTD

vp=Vu—V\. (86)

Ho, uTo6bl MOKHHYTH MJAHETY 3amyckKa, CTAHLHA HOJZK-
Ha elllc NMPeOoJOJieTh ee NMPHTSIKEeHHe, Ha yTo TpebyeTcd K-«
m w 2

57—, [le m-—macca CTaHIHH H
Wy — BTOpPas KOCMHuecKas (KPHTHYECKas) CKOPOCTb Ha IMO-
BepxHocTH 3To# naaneril. [TosToMy cKopocTh 3amycka Uy
CraHUHUK C TJIAHETHI, HadblBaeMas TaKxKe HayaJbHOHA ILane-
TOLEHTPHIECKOH CKOPOCTbIO, HallleTcs U3 PaBEHCTBA

HETHYECKad 3IHEeprud

mv;i mvf ”lW§
i B M R
OTKy 12
T2, 3%
'vH==]/ v+ wy . (87)

JleHb 3anmycka f; MeXIJaHeTHON CTaHLHH He MOXKeT GHITh
[POH3BOJILIILIM 1 BBICUpaETCsl MO MOAXoAsIieli KOH(purypa-
uun Alg niaHersl cOnuxenust P (cMm. puc. 9), uHaue craH-
LS IPHJET B HaMeueHHbI palloH BeTpeyH JuOO paHblUe, Ju+
60 nosxke MIAHETH. ¥ MJaHeTh COJMKEeHHS ¢ CHAEPHUECKUM
nepioaoM o6pamienust To cpefiHee CyTOYHOE ABIKEHHUE,

0. == 360°
2 Tg )

u 3a Haigennyo no ¢opmyae (85) npomosKUTENbHOCTD IO+

Jgera craHuud Af (BeIpaKeHHYIO B CyTKax) MJaHeTa AO/IKHA

npuiitn B paiion Bcrpeun A, mpolins mo csoeft opOure myTh

360°

L2 = (1)2 A t = Tg

CaenoBaresslio, B JeHb f; cTapTa MeXMJIAHETHOH cTamH-

IHY Pa3HOCTb TeJHOLEHTPHUCCKOH NOJIOTH MJIAHCTHL COJIH-
Jeuust (lp) u miaanersl 3amycka (l;) mosKiia GuITh

ly—1;=180°—Ly=180"—w.At (88)

Il 110 3TOH PasHCCTH HCTPYJAHO HafTH B aCTPOHOMHUYECKOM
KaJieHJlape-eXCrONHHKE Ha TEeKYIIHH rof NOAXOASUIHE JCHD
{;. B 3TOT meHb paccrogHlle MCKAY NJIaHETaMH

o=V di+ai—2a,a, cos (I, — L), (89)

Af.
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a xondurypauust Akg IianeTs cOMMKEHHs BblYHCAARTCA NH-
60 u3 paBeHCTBA

sin A\, = —552-— sin (l,—1y), (90)
aubo mo dopmyde
ctg Al = .Z;_ cosec (l,—1I)—ctg ({,—1y). ©n

Jlerko BHAeTb, uTo nmpH Ly<<180° mahinennas sJjodramus
Gyner 3ananHofl, a npu Ly>>180° — BocTOUHOI.

OueBuAHO, MEXNNAHETHAs CTAHUMA NOAOHAET K IL1aHe-
Te cONHKeHud B AeHb lo=1,+Al.

Hpuvepnt
1. 3anywennnit 19 ampens 1973 r. 8 Coserckom Coloze
HCKyCCTBeHHBIH cnmyTHHK <«HHTepkocmoc — Konepuuk-500»
npejiasnaueH AJ8 HCCAeIOBAHHS DEHTTEHOBCKOIO H3Jyuye-
Hust CoJIHI@ M BepXHHX cJI0eB 3eMHOH aTMocdeps B mpeje-

nax or 200 po 1550 kM Haj seMuoOB nosepxHocTbio. Onpene+
JIUTb TTapaMeTphl ABHXKEHUS CHyTHHKA.

Haunnoie: cnyTHHK, hg=200 &M, 1q=1550 km;

3emag, R=6370 kM, M=1.

Pemenue. [lo popmyne (75) Gonbiias nosyoch opGus
THl CIYTHUKA

hethg

a=R+——s

= 6370 + 200-\—21550

= 7245 «m,
a no (76) u (77) ero mepuredHoe paccTosHue
g=R-+hy=6370+200=6570 rm
U anoreiiioe paccrosinue
Q=R-+ho=6370+1550=7920 ku.
JxcuenTpucuTeT opbuTH, cornacHo (35),

6570 _ 003,

—_ 1 =1 2
e=l——o=1——

a no ¢opmyae (79) mepuoa obpainenus

T=16,58-10-5a }/ -~ = 16,58-10~5.7245. /7245 =
= 102",
TaK Kak Macca 3eman M==1,
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®opmyaa (68) maer KpyroBylo CKOPOCTb CNYTHHKA

_ A _ _631,3
v, = 631,3 ]/ e = 142 e,

a ¢opmyan (65) u (66) — ero ckopocTh B Iepuree

_ Q __ 7920
V, = U, ]/—q——- 7,42 VWO— = 8,15 Km/c
g B anoree

7,42
v, =17, ]/% = —=— = 6,76 xu/c.
6570
Cornacuo ¢opmysaam (81) u (82), cnyTHHK mnpoJeraer
Haj TepureiHbiM NoJyllapueM 3eMJH 32 NMPOMEXYTOK Bpe-
Menu
(1—e)? (3+e)? (1—0,093)2-(3+0,093)2
t = LT = LR St A
18Y 1=e? 18- ¥ 1-0,093:
a B Teuenue 1=7—1¢=102—45=57"
JIBHXKETCS Hajl anmorefiHblM MOJyLIapHeM.

2. Kakyio apeOneHTPHYECKYI0O CKOPOCTh ¥ Ha KaKOM MakKs
CHMAaJIbHOM PAaCCTOSIHHH OT [OBEePXHOCTH Mapca #yxHO co-
o6LIUTh KOCMHUECKOMY annapary, 4To0bl OH CTaJ HCKYCCT<
BEHHHIM CIOYTHHKOM IJaHeTsl W ofpallaJjcs BOKPYr Hee C
nmepuogoM B 2°40¥ mo 3//MUNTHYECKOH OpOHTE ¢ SKCIEHTpH-
cuterom 0,250? Macca Mapca passa 0,107, a ero paanyc —
3400 kM.

Ilavnwe: Mape, M=0,107, R=3400 kwu;

annapar, I'=2%'40"=160", ¢==0,250.

Pemenue. Cornacao ¢popmyae (80), y op6HTH HCKYC-
CTBEHHOI'O CIyTHHKA GoJibliasi MOJMyoCh

a=331,2 ;yMT?=331,2 3/0,107-1602=4650 km,
¥ paccTosinpe amnoapus
Q=a(1+e) =4650-1,250=>5810 ku,

oTkyna, no (77), MakcHMa/abHOE PACCTOsIHHE OT MOBEPXHOC+
14 TJIaHEeTH

ho=Q—R=>5810—3400=2410 xm.
[To (68), Kpyrosas CKOpOCTb CIYTHHKA

v, = 631,3 )/ L= 631,3)/ 5 = 3,04 xure

- 102=45"
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{ TOTJa, COT1acHO (66) HCKOMas CKOPOCTb B anoapud

1-0, 250
= 3,04 ]/ 028 = 2,35 wure.

V=" l+e

3. BuiAcHUTD OOCTOATENHCTBA TOJIETAa MEXKIJIAHETHOrO
kopabas ¢ Benepw K IOmurepy. Cpennee rejuoneHTpuue-
ckoe paccrosune IOnurtepa — 5,203 a.e, a Benepw —
0,723 a. e. Kpuruyeckass (Bropas KocMuyecKast) CKOPOCTb
na nosepxHocTH Benepn 10,36 km/c; cpegHee cyrouHoe
nsuxernne IOnutepa 0°,0831.

Ilanuble: nmanera sanycka, Benepa, a,=0,723, a.e.,
wp==10,36 kM/c; naadera cOauxenuss, lOnurep, ar=
=5,203 a.e., w=0°831~5" (B cyTku).

Pemenue. UsobpaxkaeM op6uTH 06EHX NJA2HET ¥ re-
JIMOLIEHTPHUECKYIO OpOUTY MeXKIJIaHeTHOro Kopabusg (cM.
puc. 9). ITockonbKy Kopal/ab CTapTyeT ¢ HHXHEH NJaHeTHl
K BEpXHeH, TO 3alyCK NPOHCXOAHT B NEPUTEJIHH, H, COIVIACHO
tdopmyaam (83), (84), (75), (35) u (85), mepureanHoe
paccrosinie Kopabnas g=a;=0,723 a. e., adenuniiHoe pac-
crogune Q=a,=>5,203 a. e., GoJbIIas. NOJYOCh OPOHTHI

5
o= 2t9 - OTBIIW 9963 a, e,
SKCHEHTPUCHTET OpﬁPITbl
_ q 0 723 —

H TIPOAOJIZKUTEJBHOCTD IIOJI€Ta K IOrmTepy

aVe _ 293 5965 = 2,55 rona.

[To q)opmy.ne (41) renmoueHTpHYECKass KpyroBas CKO-
pocTb KopabJd

Vo 298 2038
a Va V2,963
a no (65) — ckopocTb B NepUresuH, OHA K€ HadyajbHag re-
JIHOLEHTPHYECKAST CKOPOCTb KopabJs,

U Q _ 5,203
Ve=V,=V, 1/—‘]— = 17,3 Vo 73 = 46,4 xm/c.
Tak xak opOuTajbHAA CKOPOCTh Beneprl
__ 29,8 __ 29,8
V,= Ve = Voon 35,0 kM/c,
3* 67
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ro, cornacHo (86), mOMONHUTENbHASI CKOPOCTD
On=Va—V,=46,4—35,0=11,4 kwm/c,

oTKyna, no (87), cKOpocTb 3amycka Kopa6.as ¢ Beuepbl
v,=1 0 + @} =V TL#+ 10,36 = 15,4 Km/c.

3a npomexyTok BpeMeHH At=255 roma=2,55-365 cyT
ICnurep mpofiger mo ceoeit opbure nyTh

Lo=w,At=0°0831.2,55-365="77°4,

n moaromy, no (88), B meHb crapra KopabJas pasHOCTbL res
anouenTpuyeckod monrors lOmurepa u Benepw

ly—1,=180°—L,=180°—77°,4=102°,6,
a gonourypauns Ady IOnurepa, Buaumaa c Beuepnl, Haxo-
nurcs o gopmyae (91):

0,723 0 on
5503 COsec 102°,6 — ctg 102°,6 =

— 0,1390-1,0247 + 0,2235 = - 0,3659,

oTkyna Ar,=69°9. IMockoabry Ly=77°4<180° 1o nHaiinen-
Hasi koH(urypalus npexacrasiaser co6oft 3anaaHylo 3/0Hra-
{0, DTOT XKe pe3ysbTar no.nytxaeTca u mo ¢opmyaam (89)
n (90).

195. OnpenennuTb CKOPOCTb 3amycKa M MepHOAbL obpalie-
HHS HCKYCCTBEHHLIX CIYTHHKOB 3eMJIH, ABHXKYIHXCH BOKPYT
Hee TO KDPYroBblM opOHTaM Ha pacCTOABHSIX MOJOBHHB U
IBYX €€ PajuycoB OT [OBEPXHOCTH.

196. Pemuth npeiblayliyro 3afauy MJs HCKYCCTBEHHBIX
cnytHukoB Mapca u IOnurepa. Macce u paguycel B <pas-
Henuu ¢ 3eMHbiMH: Mapca — 0,107 u 0,533, a IOnurepa—
318 u 10,9.

197. Kak nameHsiTcs MepHOAbl H CKOPOCTh OGpalleHus
CIYTHHKOB MpPEALIAYIIMX 3aja4, eCJlH Macca LEHTPaJbHOro
TCJIa BO3pACTeT B 7 pas3, a ero paiHyC—B /M pa3 H B 4acT-
HOM cJyuae NpH M=n?

198. Ha xakoif pulcOTe HajJ 3eMHOH MOBEPXHOCTLIO H C
KaKOH CKOPOCTbIO JBHXKYTCA MO KPYTFOBHIM OPOGHTAM HCKYC-
CTBeHHBle CIYTHHKH ¢ mepuogaMu obpawenus s 90, 150¥,
u 3%? Panuyc 3emnn npusath paBHbeM 6370 kM.

199. Bpruncaute BBHICOTY HAj 3eMHOH [OBEPXHOCTBIO H
CKOPOCTb CTALHOHAPHOIO HMCKYCCTBEHIIOrO CIIYTHHMKA, T. e.

ctg Ak, =
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CIYTHHKA, HEMONBUKHO BHCALICro Haf OANOH M Tol e TOY-
KOH 3eMHOro yKBaTopa.

200. Pemuth mpeablaymyio sajgavy Aas CTaLUHOHAPHBIX
HCKYCCTBEHHBIX CINYTHUKOB I1aHeT, YyKa3aHHHX B 3ajaue
196. Ilepuon Bpamenus Mapca — 24"37%,4, a Onnrepa —
9150%,5.

201. Hafitu ckopocTs H mepuoAbnl OOpALIEHIST HCKYCCT-
BEHHBIX CIYTHHKOB Npu oannakosoi sbicore B 200 n 1000 xm
HaJ NoBepXHOCTbI0 3eMud, JIyun, Mapca u [Onutepa. Mac-
Cbl 9THX HeGecHbIX Tesl B TOfl JKe NOC/1e10BaTeJbHOCTH PABHBI
1, 0,0123, 0,107 u 318, a pamuycw — 6370, 1738, 3400 u
71400 xwm.

202. Ha crosbKo rpajycoB H B KaKOM HaNpOBJIEHHA
JIOJIXKHA CMeLlaThCsl Tpacca MOoJieTa MOJMSAPHBIX HCKYCCTBEH-
HBIX CHyTHHKOB ¥ 32 0AWH OGOPOT MpH HX NBHIKEHWH MO KpY-
rosbiM op6uUTaM €O CKOPOCTLIO 7 KM/C H 2 KM/C BOKpyr 3eM-
au, Mepkypus u Benepn? Ilepuon Bpamenuss Mepxypus —
581,65, a Benepol — 243%,2 (Bpamenue maaHersl 0GpaTHOE).
Heo6xonuMble cBefenust cM. B 3agaue 204.

203. Ilo xakum op6uTam OyZYT LBUraTbCH MCKYCCTBEH=
uble HeGecHble Tesa, 3alylUleHHbIE C TOPU3OHTANBHOH CKO+
poctbio 9,5 kM/c na BoicoTe 200 KM Hal MOBEPXIIOCTLIO 3eMs
ai, Mapca u IOnurepa? HeoGxonumbie cBefleHHS 3aHMCT-
BoBaTh M3 3ajaun 201.

204. Ha kaxkoll MHHUMaJbHOH BHICOTE H C KaKOH CKO-
POCTbIO NOJKHBI OLITh BbIBeJeHbl Ha 3JIJHNTHYECKHE OPOUTH
¢ sxcuentpucureroM 0,100 u 0,600 uckyccrBenuble COyTHH-
K4, 4TOObLi OHH ofpalanuce ¢ nepHofamu B 2% u 87 BOKpyr
Mepxypus u Benepsl, Maccel KOTOPHIX, B CPABHEHHH C 3eM-
woit, coorsercreenso 0,065 u 0,815, a pammycn — 2440 km
n 6050 xw?

205. Kakyio oo cBoero nepHoja oOpalleHHs mpoJie-
TalOT Haj MepHUeHTPHHHBIM H alONEHTPHHHBIM MOMYUIAPHS-
MH IJ1aHeT HCKYCCTBEHHbIe CIYTHUKH NPH 3KCIEHTPUCHTETAX
ux op6ur 0,100 n 0,400?

206. Cko/NbKO BpEeMeHH INpoJieTan Hal NEePHTeHHBIM H
amorefinbiM mHoJywapuaMu opburansHas craunus «Canmor-
5» (BbiBeseHa Ha opOuTy 22 mions 1976 r.) u cnyTHuk cBszu
«Monuns-2» (BbiBeeH Ha op6uty 25 nexka6ps 1973 r.), ec-
au «Camor-b» obpatilancs B Ipenesax BHICOTH oT 258 kM g0

* Tpaccoil NoleTa HasHIBAGTCH HPOeKNAA OPOMTH CHyTHmEa Ha
mosepxHoCcTh HeGecnoro Tena. Ilomapmuii coyTHEK upoxogET Ham o6o-
aMa  OOAI0CAMA INIAHCTLL
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283 KM', a «MosiHuf-2» — 110 op6ure ¢ GOMBLION MOMYOCHIO
27 030 kM u BricoToit anoresi 40 860 km?

207. Haitru maccy Jlynn (B maccax 3emyiH) 1m0 ABHXKe-
HHIO € HCKYCCTBEHHBIX CITIyTHHKOB, OGpallaBIUHXCA HaJ .
JYHHOH TOBEPXHOCTBIO B mpejesnax BhICOTH: «JIyHa-19»
(28 nostbps 1971 r.) or 77 &M po 385 kM, ¢ mepuoxOM B
2411%; «Jlyna-20» (19 despans 1972 r.) or 21 km o 100 kM,
¢ nepuogom B 1954, B cko6Kax yKa3aHa naTa BHIBEJEHHS
CIyTHHKA Ha CeJeHOLUeHTPHYecKylo opbuty. Hduamerp Jly-
HBEl — 3476 KM.

208. [lo paHHBIM H pe3yJ]bTaTy NpenblAylueil 3amgadyu
paccuMTaTb KPYrOBYIO H INpele/ibHble ceJeHOLEeHTPHUUeCKHe
CKODOCTH CHYTHUKOB JIyHBI

209. Onpeneautr Maccy Mapca mo JBHXKEHHIO €ro ecres
cTBeHHOro cnyTHHKa JlefiMmoca ¥ COBETCKOro HCKyCCTBEHHOTO
cnytauka «Mapc-5» (12 ¢espans 1974 r.). Heitmoc oGpa-
Hmaercsi BOKPYr IaHeTH ¢ mepuojom 14,262 na cpennem
paccroauuu 23500 kM, a «Mapc-5» — ¢ nepuogom 25%.0, B
npejenax BBICOTH Hajd MOBEPXHOCTbIO HiaHerhl oT 1760 k
1o 32500 km. Paguyc Mapca — 3400 xm.

210. CoBerckasi aBTOMAaTHYeCKasl MEXIJIAHETHAS CTaHs
nust «Benepa-10», craBmas 25 okra6pst 1975 r. BTOPHIM Hc-
KyCCTBEHHBIM CIyTHHKOM Bemnepn, obpamanace B Te JHH
BOKPYr INlaHeTh c¢ nmepuojsoM 49723 B mpemesnax ot
1400 km no 114000 km Hap ee mosepxHoCTbO. Omnpenenurts
Maccy Benepnl, npunsiz ee paguyc pasHuim $050 kwm.

211. IlepBHiil B HcTOPHY ueJoOBeuecTBa 00/1eT 3eMJn Gbla
ocyutecrsieH I'epoem Coserckoro Corosza 10. A. arapunsim
Ha KocMuueckoM Kopabse «Bocrok» 12 anpens 1961 r. B
npejenax BuIcOTH OT 181 kM 10 327 KM Haj 3eMHOH moBepx-
poctbio. OmnpenennTs GOJNBUIYIO MONYOCh H IKCUEHTPHCHTET
op6uTsl KopabJsi, Neproj ero o6palleHus BOKPYr 3eMJn, ero
CPEHIOI0 A npejefbHble CKOPOCTH, a TaKiKe NPOLOJIKHTE be
HOCTb ToJIeTa HaJ NepHrefiHbIM H anorefHbIM MOJYIIAPHSMH
3eMan.

212. Pemnth OpeABIAYULYIO 3aJauy AJA COYTHUKA CBSA3H
«Monnug-2», seiBegennoro 5 anpeas 1973 r. na op6ury Bo»
Kpyr 3eMiin B mpefeax BolcoThl oT 500 mo 39 100 gm.

213. Kak uaMenusuch O mapameTphl MojieTa COyTHHKA
CcBSI3H TpeAblAyiell 3agaun, ecyu Ob OH B Ipeaenax Tok xe
BoicoTh ofpamaJdcs BOoKpyr Mepkypusa u lOnurepa? Heo6«
XoJAMMHBE JaHHble 3aHMCTBOBaTh M3 3afau 201 u 204,
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214, CnytHuk cBf3H «MosiHNA-3», BHBeJeHHBIH 14 anpe-
as 19751, ua opOuTy ¢ BeICOTON Mepures 636 KM Hal I0XKHBIM
noayuapueM 3emJH, oGpauiaercs BOKPYT IJIaHETH € epHO-
zom 12710, Ha¥itn Gosbmyio moslyoch M 3KCIEHTPHCHTET
OopOHTH CHYTHHKA, €ro amoredHyio BBICOTY, CKOPOCTb B me«
pHree ¥ aroree U MPOAOJIKHTENbHOCTh MOJIETa HAJL HPOTHBO-
[OJIOXKHBIMH TMOJNYIIaPHAMHE 3eMJIH.

215. BuluMC/IUTb BCe OCHOBHHE MapaMerphl M0JeTa Hc-
KyCCTBEHHOro cnyTHHKa JIyHnl «JlyHa-22», BEIBEIEHHOro Ha
op6uty 9 uioHs 1974 r., ecanm oH obpailalcs C IEPHOAOM
B 2902M n mogHMMaJICA B amQCeNeHHH Ha BHICOTY B 244 kKM

HaJ JyHHOH moBepxHOCThIO. CBenenus o JIyne 3anMcTBoBaTh
u3 3agaun 201.

216. OnpepenuTb GOJNBIIYIO MOJYOCh M 3KCIEHTPHCHUTET
npocrefiefl 3JMUNTHYECKOA OPOUTH KOCMHYECKOro Kopab-
Jisl, IPOOJIXKHTENLHOCTL ero moJera oT 3eman g0 Mapca u
CKOPOCThb 3alycKa ¢ 3eMJIH, eC/IH CPefHee TeJHOIEeHTpHYe-
ckoe paccrosuue Mapca pasno 1,524 a. e. CpenHioo op6u-
TaJbHYIO CKOPOCTh 3eMJin mpHHATh 29,8 xM/c.

217. ITo paHHLIM W pe3yabTaTaM npeabiayulefi 3agauu
Hafitu koHpurypanuio Mapca, Haubosee G6aaronpusTHYIO
ISl 3alycKa K HeMy ¢ 3eMJu KOCMHYecKoro Kopabsis. [le-
puon o6pamenna Mapca sokpyr Cosnnua pasen 687 cyr.

218. BHUMC/IUTD CKOPOCTh 3allycKa KOCMHYECKOro KO-
pa6/s ¢ Mapca ans nosera K 3emJe no npocrefieii opGure
H O6JarompuATCTBYIOIYI0 3TOMY KOHOQUIypaudio 3emJiu.
Cpenree  reJIHOLGHTPHUYECKOE  PACCTOAHHE Mapca —
1,524 a. e., ero macca— 0,107 u paauyc— 0,533 B cpasHe-
HHH C 3€MHBIMH.

219. Tlo paunbiM u pesysabratam sagau 216, 217 u 218
HAaUTH HAHMEHLUYIO MPOAOJKHTENBHOCTh MyTEUIeCTBHA C
3emau Ha Mapc u o6paTtHo (mMOAXOAALIHE NATH I CTap-

Ta KopalJiell yCTaHOBHTb MO aCTPOHOMHYECKHM KaJieHZa-
pSIM-€3KeroOfHUKAM).

220. OnpenenuTh NapaMeTpH, YKa3aHHHE B 3ajauax
216, 217 u 218 pas mojeTa KOCMHYECKOro Kopabas ¢ Semuu
k Benepe n o6paTHo K 3emse. CpenHee relHoueHTpHYECKOE
paccroanue Benepw pasno 0,723 a. e., ee macca —0,815 u
paauyc— 0,950 B cpaBHEHHH C 3€MHBIMH.

221. Yepes kaxkHe NPOMEXKYTKH BPeMeHH neJjiecoo6pasHo
3alyckaTh ¢ 3eMJH K IVIaHeTaM KOCMHYEeCKHe CTaHIIHH?
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§ 10. TSDKECTh H TATOTEHHE

1

CorJacHo 3aKOHY BCEMHDHOrO TSrOTeHHs, Ha MOBEPXHO-
ctu cheponnanbHoro HebecHoro rena ¢ maccoid M n panu-
ycoM R rpaBHTalIOHHOE yCKOpeHue *

M
g =05 (92)
a Ha NOBEPXHOCTH 3eMJIH TO XK€ YCKOpeHue

go=0G 242" = 9,81 m/c? = 981 cum/c?,

0

OTKyZa, NojeluB neppoe paBeHcTBO (92) Ha BTOpOE, mnoO-
JYUHM:

M , .

g &o R? = £o' &> (93)

rne o6g3atensHo M BhIpaxkaercss B mMaccax 3eman u R —
M

B pajguycax 3emau, a g'= —fT —  OTHOCHTeIbHOe

rPaBHTALMOHHOE YCKOPEHHE B CPAaBHEHHH C 3€MHBIM.
B noJse TAroTeHuss HeGecHOro Teia Ha IPOU3BOJNLHOM
PacCTOSIHHA OT HEro I'paBHTALHOHIIOE YCKOpeHHe

M
g" = G r2 2
MY, yuHTHBasg paBeHcTBO (92),
gr == —(-—rg—T-. (94)
R

B srofi dopmysie r u R MOryT GHITh BHIParkeHbl B JIOOBIX,
HO 00513aTeNbHO OJUHAKOBBIX €IMHHIAX INJIHHBIL,

Hpumep

Hafitn rpaBuTanuonHoe yckopeHue, coofumaemoe IOmu-
TEPOM CBOEMY BTOPOMY CHyTHHKY EBporme, Haxoasuemycs oT
n1aHeTH Ha cpefHeM paccrossHun 670,9-10% km. Macca IOnn-
Tepa B 318 pas Gosblle 3eMHOM Macchl, a CPeZHHH paauyc
3emau paBen 6371 kwm.

JanHne: cnytug, r=670,9-10° gum;
KOnurep, M=318;
Semas, Ry==6371 xm,

* OcnaGnenme g BpameRdeM Tela 3KeCh He DacCMaTPHBAETCA,
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Pewenune. ITo dopmynam (94) u (93) uckomoe yc-
KOpenue R y
& =8 75;: a §=8o o>

rae go=981 cm/c? — yckopenne cso6oAuOro mnajeHHs Ha
3eMHOH TOBEPXHOCTH.

T . M

oraa 8r=8 7>

npUueM r BHIpa)KeHo B paguycax 3emad, a macca M —
B Maccax 3eMJIH, T. e. B TeX e eIHHHIAX H3MEepeHHd, uTO
u B dopmyne (93).

[Tockonbky cpenuuét pagmyc 3eman Ro==6371 kM, TO
HCKOMOE TpPaBHTAIHOHHOE YCKOpEeHHE

g,,=981w = 28,1 cm/c

( 6371

222. Onpezeautb ycKopenne cBOGOAHOrO MaAeHUs Ha MO-
BepxHocTH Iuianer Mapca u Benepsl, a Takxke acTepousaa
Ilepepr. Maccel B pamnMychl B CpaBHEHHH C 3eMHBIMH: Y
Mapca —0,107 u 0,533, y Beneprr — 0,815 u 0,950, y Lle-
pepsl — 28,9105 u 0,0784.

223. Macca Jlynw B 81,3 pasa, a nuamerp B 3,67 pasa
MeHbIIe 3eMHBIX. Bo CKOJILKO pa3 Bec KOCMOHABTOR Obla
Mmenblie Ha Jlyne, ueM Ha 3emse?

224. Yemy paBHO yckopeHHe CBOGOJHOrO MaAeNHA Ha
norepxuoctd Coanna u CaTypHa, pagHychl KOTOPHIX 60Jb-
we 3emioro coorsercrsenHo B 109,1 u 9,08 pasa, a cpenusas
IVIOTHOCTb B CpaBHeHHM ¢ 3eMHofl cocrasaser 0,255 u 0,127?

225. Kakoe ycxopenue cso60oqHOro najfeHns 6uio OBl Ha
noBepxHoctH 3emau u Mapca, ecan 6B nplu  HEH3MEHHOI
Macce WX AMAMeTpPhl YBeJHuunuch BABoe H BTpoe? Caefe-
uusg o Mapce cMm. B 3agaue 222

226. Kak nameHHJ0Ch 6bl YCKOpeHHe cBOGOAHOro maje-
HHA HA MOBEPXHOCTH MJAHETH NpPH yBeJHUYCHHH ee Macchl
B m pas, a cpelHell MJIOTIIOCTH B 7 pa3 M, B 4YacTUOCTH,
npu m=n?

227. Kakum crano OBl ycKOpeHHe CBOGOAIIOrO nageHds
ga nosepxunoctn CosHua, ecan 6B Npu Tofi Ke Macce OHO
YBEJHYMJIOCH B AMAMRTPe JO PasMepoB 3eMHOH OpOHTHI?
Macca Cosnna B 333 Teic. pa3 GoJsibllie 3eMHOH, a ero AHa-
metp pasen 1392000 km.

228. [lo pannbiM mpeabiAyuled 3ajaud nafiTH rpaBHTa-
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