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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«
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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)
7



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.

14



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
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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)

51



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
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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-
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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.

64



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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WIOHHOE YCKOpeHHe 3eMJd B moje Tsarorenus CoJnnna, cpas-
HHTb €ro ¢ MOJIYYeHHEIM B Hell Pe3y/bTaTOM H CIeJaTb COoOT-
BETCTBYIOIHH BHBOL.

229. Kak usMeHusnoch OB yCKopeHue CBOGOJZHOrO maje-
gus Ha 3cMJe TpH HeH3MeHHOH Macce ¥ YBeJHYEHHH ¢e
pasmepoe B 60.3 pasa, T. e. 10 0pOutH Jlynw?

230. BLlukc/aHTh CpaBHTallHOHHOE ycKopeHHe JIyHH B
nose tarotenuss 3eman u CoJHIA NIPH €€ CpeJHEM TeOlEeHT-
puueckom paccrosiuuu B 384 400 km. CpaBHUTL pe3ysbTaThl
C OTBeTOM Mpeiblaymell 3ajaud H NPOaHaJH3UPOBATh HX.
Heo6xonuMble cBeJleHUs] 3aHMCTBOBATb M3 3ajaud 227,

231. Kak usMenuaoch OB TpaBHTAllHOHHOE YCKOpPEHHE
Jlyusl B mosie TATOTeHHS 3eMJH, ecan Gbl Macca 3eMJH yse-
JHuMJach B m pas, a Jlyna Haxomuaach B n pas jajplue
(6nmxe), ueM cefiuac, ¥, B YaCTHOCTH, IpH mM==n?

232. B kakux npenenax MeHfIeTCs rpaBHTAallHOHHOE yC-
kopeune Mepkypusi (a=0,387 a. e. u e==0,206), [layrona
(¢=39,5 a. e. u e=0,253) u gometrn Fastes (a=18,0 a. e.
u e=0,967)? B cro6kax mpuBeleHb JaHHbe 00 opburax
sTux TteJ. Hepocrawomue cBefeHHs 3aHMCTBOBATh H3 3aja-
un 227.

233. B kakux npelenax MeHfieTCs rPaBUTALHOHHOE YCKO~
peHue cnoyTiHKa cBsidu «MoJuHuf-3», BLHIBeeHHOTO Ha OpOH-
Tty 14 anpens 1975 r. u obaeraroumero 3em/i0 B Mpegenax
BHICOTH 0T 636 kM 10 40 660 KM Hax 3eMHON MOBEPXHOCTHIO?
Panuyc 3eman — 6370 kM.

234. PewuTh mpeAblAyIyio 3afady AJsI KOCMHYECKOH Ha-
yutofi cranunu «[IporHos-3», BHBeneHHodi 15 despans
1973 r. na reoueHTpPHYECKYI0 OPOHTY ¢ 6OJLLIOH MOJYyOCHIO
B 106 670 xm u BrICOTOH mepurest 590 kM.

235. Haiitu rpaBHTalHOHHOE YCKODEHUe IBYX TraJuje-
esuix cnytHukos IOmurepa, Mo u Kaanucro, ob6pamarnomux-
csl BOKPYr IJaHeTH Ka CpPefHHX paccToAHHAX B 592
26,41 ee pamuyca. Macca IOnurepa pasna 318, a paguyc —
10,9.

236. Ykaszatb pacroJ/ioKeHne o6llero IeHTpa Mace 3eM-
au # Jlynwl, npunsas paguyc 3emun 6370 kM, maccy JIydut
paBHo#t 1/81 3eMHO! Macchl H paccTOsTHHE MeXAy TejJaMu —
60 seMHBIM pajHycaMm.

237. Ilo panueiM 3ajgaud 236 HAHTH MOJIOXKEHHE TOYKH
paBHOTO MPHTSKeHHs Mexay 3emuel u Jlyno#, B KoTopoit
IPaBUTALHOHHBIE YCKODEHHS OT STHX TeJ UHC/IEHHO DPaBHH
MexAy c000H, HO NPOTHBONOJOXKHO HamparJeHH.
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ITT. TEXECKOTIBI

§ 11. XAPAKTEPUCTHKA
TEJIECKOIIOB

OCHOBHBIMM XapaKTepHCTHKAMH TeJEeCKOna sBJAIOTCS
ero ¢oxycunoe paccrosuue F, fuamerp o6bekrusa D u or-
HOCHTEJIbHOE OTBEPCTHE

D
=2, (95)

4acTo Ha3HBaeMOe CBETOCHJION.
JlaBaeMoe TejeCKONOM yBeJHUeHHE
—f _ &8
_ f P’ (9 6)
rae [ — (okycHoe paccTosiHHe OKyJfpa, O — YIJIOBHE pas-
Mephl CBeTHJa TpH HaGJ/IONEeHHH HEBOOPYXEHHLIM [Jia30M
1 P — yIJioBble pasMephbl TOTO Ke CBETHJA NPH HalJI0JeHHH
B Tenseckon. KpaTHocTb yBesnndyeHuss oObI4HO 0003HauyaeTcs
3HakoM X , IPOCTABJISIEMBIM OKOJIO YHC/A B BHJe MOKasaTe-
ag crenenu (Hampumep, 50% , 120X u 1. ).
Haun6oJsbiiee yBesnYeHHe, NOMycKaeMoe TeJeCKONOM NpH
XOpOLIAX aTMOC(HEPHBIX YCJIOBHSX,

Wom=2D, (97)
a HauMeHbllee HJIH paBHOSPa‘lKOBOG yBE&JIHUYCHHC
W,=DJ6, (98)

rie D — nuameTp 06beKTHBA, BBIPAIKEHHBIA B MHJIIHMETDAX.

Paszpemrenue (unu paspemiaolnias cujla) teneckona 8 xas
pAKTePH3yeTCs] HaUMEHDBIIMM yIVIOBHIM PACCTOSHHEM MeXIy
JIBYMs TOUEUYHBIMH OOGbEKTAaMM, NMPH KOTOPOM OHH BHIHH
PSLOM, He C/IHBAsiCh APYT C APYroM:

140”
0 =—p—, (99)
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a COOTBETCTBYIOIIEE €My YyBeJHYeHHe, Ha3blBACMOE paspe-
IIAIOLKM yBeJHYeHHeM,

W= . (100)

[ponunatouias cnocoGHOCTh (cusa) Teneckona My MPea-
craBaser co6ofl mMpereNbHYIO 3BE3AHYIO BEJIHUHHY 3Be3J,
IDOCTYMHBIX HAGJIOACHUSAM B TEJECKON B TeMHywoo, 6e3001a4-
HYI0 HOYb!

mr=2,"10451gD. (101)

B dopmynax (99), (100) u (101) nmamerp D obvexTusa
TeJecKona TOXe BHpaXeH B MHJJIHMeTpax.

Hso6paxkenne cseTujia (HJIH PaCCTOSIHUSL MEXKAY CBeTH-
Aamu) B (PoKaJbHOA MJIOCKOCTH Tesjeckona (OOBIUHO rOBO<
pAT: B (poKyce TesdecKOma), B TOM UHCAe H Ha MOJyveliHBbIX
B Hell ¢oTOHeraTHBax, UMeeT JHHEHHBE pasMepsl

d=Ftgop, (102)
a OpH MaJblX YIJIOBHIX pasMepax
il p”
d=F sy = F <5507 (103)

rae p’ — yryioBble pasMepsl B MUHYTaX AyrH U p” —Te Ke
pasMepBl B CEKyHIax HyrH.
Torpa yraosofi macuitab doroneratisa

¥ o= L ['/uu] (104)
HJIH

¢ = 2 ["/um), (105)
a JUHeAHHH MacimTab

R
rage R“'JIHHEﬁHbIQ pasMephbl cBeTH.J1a.
HH&MGTP noJast 3peHud TeJdeckona, Bblpa)KeHUblﬁ B MH-
HyTax AYyTH,

i

20007
N =57 (107)

n Gosiee TOYHO onpejensiercsa MO MPOXONCNEHUIO 3Be3/h (10
AHaMeTpy noJas 3peHuss HENOABHIKHOIO TeNeCKOIa:
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T
== T Ccos a, (108)
rae T-— NPOJOJIXKHTENLHOCTh INPOXOXKJEHHS 3Be3Jn B ce-
KYHIaxX U 6 — CKJIOHeHHe 3Be3Jbl.
Y pammoTeneckona u paguountepdepoMeTpa paspeluenme

8=2',51.10° —— = 4200' ——, (109)

rae A— ANMHA paiHOBOJHB H D — guaMerp pajauorese-
cKkona (MJH paccTosiHHe MeXAy pajHoTesecKonmaMu, o6pa-
3YIOLUIMMH pajuountepdeporerp) Oepyrcs B OJHHAKOBHIX
eIMHHIAX U3MepeHHus.

Crenenb pearHpoBaHHA PajHONPHEMHOrO yCTPOHCTBA Ha
pPaAHOCHTHAJBl XapaKTepH3yercs 4yBCTBHTEJIbHOCTBIO

AT = _’2°_ U | S
V %Ay
KoTOpast ompejensiercs luymoBolt temmepatypoft T, mo-
CTOSIHHOH BpeMeHH 1o (BpeMeHH cpabaThiBanHs 3alHCHIBAIO-
mero npubopa) B CeKyHAAaX W IOJOCOH HpONyCKalHus
Av B repuax.

(110)

Ipumep

¥raosoit muamerp Benepnl BGaH3M ee HauGoJbLIeH 3701
ranuu pasen 25”. Kako#t Hy:KHO MPHUMEHHTb OKYJSP, YTOGH
npH HaOJIONEHHAX B TeNecKolm ¢ (DOKYCHBIM pacCTOSTHHEM
o6nextuBa 10,8 m Benepa Guljia BUIHA pasmepaMmu ¢ JIyHy,
yIJIOBOIl AHaMeTp KOTopol paBeH 32’, W kakoH Gyaer aua-
MeTp H300paKeHHs MJNaHETH Ha HeraTHse, MNOJYYEHHOM B
(dokyce teneckona? Hafitu takke MacmraGel HeraTusa,
3Hasl, uTo auameTp BeHepnl pasen 12100 km.

Hannne: F=10,8 Mm=1080 cm; Benepa, p=25",
R=12100 gm; p=32"=1920".

Pewmenue. Ilo opmyanam (96), (103), (105) u (106)
NOJyYHM: YBeJHUEHHE

OKyJip ¢ QOKYCHBIM PaccTOIHHEM

f= %:'_239.; F=14,0 cM = 140 mm;

anamerp H3obpakeHHs NNaHeTH Ha (OTOHeratuse
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925"
“906265" °

d=0,13 cMm = 1,3 mMm;

yrjoBo# Macmiral Heratusa

" _ P” . 250 . , 1.
E_T_-————l,fs ——lg,QMM H

P A J
d=F sz = 1080

JuHedHb# Maciutalb

R .
E== T—T3—, E=9300 KM/MM.

238. OnpenejuTs OTHOCHTE/bHOE OTBEPCTHE, paspelle-
HHe, MPOHHUAIOIIYIO CIHOCOOHOCTb, HauboJbllee, HAHMEHb-
Iee U paspellalolllee yBeJHU€HHE ABYX TeJeCKONOB, OJHOTO
¢ o6beKTHBOM aHameTrpoM 37,5 cM M (GOKyCHBIM PacCTOAHH-
eM 6 M, a gpyroro ¢ o0beKTHBOM AuameTpoMm 1 M H (oKyc-
HBEIM paccTosiHueM 8 M.

239. Haiitn yBesnuenne u guaMeTp Mo/sl 3peHHUS ABYX
TEeJIECKOTIOB, OJHOrO ¢ 00bekTHBOM AuamerpoM 30 cM u cBe-
rocunor 1:5, a mpyroro ¢ auamerpom 91 cm H cBeToCH-
Jgoit 1:19, npu okyngpax ¢ ¢GokycHelM paccrosuneM 40 MM
n 10 mm.

240. Uemy paBHH CBeTOCH/a, paspelieHHe, NPOHHIAIO-
mas coocoOHOCTb, HauboJIblllee, HaUMeNnbIllee # paspeliao-
Hice yBeJHueHHEe IIKOJLHOrO MEHHCKOBOro Teseckomna Mak-
CyTOBa M HIKOJIBHOTO TeJsecKona-pedpakTopa, eClH NepBHIH
umcer guameTrp 70 MM u ¢okycHoe paccrosnue 70,4 cM, a
rropoit — quaMerp 80 MM u ¢okycHoe paccrosinue 80 cm?

241. Y3HaTb yBeJHUe€HHe U AMAMeTp MOJSI 3peHUs TeJe-
CKOIOB TpejbAyllell 3aja4dH INpU OKyaAdapax ¢ (OKYCHBIM
paccrosinneM 28 MM, 20 MM u 10 mwm.

242, Kagoe yBe/MueHHe H IOJie 3peHUA NARYT OKYJSPHI
MIKOJLHEIX TEJIECKONOB, YKa3aHHble B OpedblAyllell 3amave,
IpH HCIOJB30BAaKHH UX AJAS HaOJIIOZEHHH B TENECKONH C
o0bekTHBaMu nuamerpoM 65 cm wm ceerocusoft 1:16 (ITya-
KOoBCKaa oOcepsaropusd) u 33 cm wu 1:10,5 (Tamxkenrckas
o6cepBaropust) ? Kakue U3 THX OKyJAdpOB peasibHO MPUrOf-
HBl /1 YKa3aHHBIX TeJECKONOB?

243. Mmeer 1w cMBICA HCHOJNB30BATH OKyJAsp ¢ (oOKyc-
HBIM paccTOSHUEM 5 MM NIpH HabJIOJeHHSX B TeJEeCKOMbl ¢
doxycupiM paccrosuuem 1,25 M u cserocuioit 1:5 u ¢ do-
KycHhIM paccrosiiiieM 7,50 M H cBetocunoit 1:15? -
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244, Kakoe MHHHMAJ/IbHOE YIJIOBOE DacCTOSiHHE MEXAY
KOMIIOHEHTaMH [BOIHHON 3Be3fbl MOKeT OHITh paspeuiedo B
TeJIeCKONHb ¢ o6bekTHBaMu auamerpoM 20 cM u 1 M?

245. Onpenenutb MHHHMAJbHOE YIVIOBOE — pPacCTOsIHHE
MKy KOMIOHEHTAMH HBOHHBIX 3Be€3]l, AOCTYyNMHBIX HabJi0-
IeHHsIM B WEKOJbHbIE TesJecKombl ¢ OGBLEKTHBAMH AHAMET-
poMm 70 MM u 8 cM.

246. Kakne HamMeHblHe yrioBbHE DAcCTOSAHHA MEXAY
KOMIIOHEHTAMHU JBOHHEIX 3Be31 MOryT GHITb pa3pelleHbl Te-
JIECKONIAMH, OJHHM C (OKYyCHBIM pacCCTOSIHHMEM H CBETOCH-
nof o6bekrusa 1| M u 1:10, a2 gpyrum ¢ OKyCHBIM paccrosi-
HueM 14 M n cBetocunod 1:16? Okyasapel ¢ KaKUM QOKYCIBIM
paccrosiHieM JNOJIXKHB OBITh A5l 3TOrO HPUMEHEHBI?

247. B Teneckonbl KaKOr0 HAHMEHBILErO AHaMerpa MOXK-
HO BHIerh ABoliHbie 3Be3fn B JleGems (35”), ¢ Doubioi
Mengenuns (14”) u y Hesw (5”7,0) u Kakoe upH 3TOM
JOJKHO OBITb NPUMEHEHO MHHHUMaJbHOE yBeJIHYeHHe?
B CKOOKaxX JaHbl Yr/OBble PAacCTOAHHS MekIy KOMIOHEHTa-
MH NBOHHBIX 3Be3.

248. MOXHO /I B TeJIeCKONBb! LIKOJbHOTO THIA BHAETb
quckH Tianer Mapca, Ypana n Hentyna, ecau yraosble
AHaMeTphbl 3THX TJIAHET B CpeJHeM NPOTHBOCTOSHHH COOT-
BercTBeHHO paBhb 18”7, 47,0 n 2”,5? Iuamerp ofbexkTHBa
HIKOJBHOIC MEHHCKOBOTO Tejeckona paBeH 70 MM, a IIKOMb-
goro TeJjeckomna-pedppakropa— 80 MMm.

249. Yraoso#i guamerp lOnurepa mpu cpeanem mpoTHBO-
crosiHuM paBen 49”7, a yruoBo#l puaMerp Benepn B smoxy
HHKHEro coepnHenus — oxkoso 60”. Kaxkue yBenuvenus ue-
06X0JUMO IIPUMEHHTh AJSI TOTO, YTOGH B TENECKON AUCKH
9THX MJaHeT OblIM BHAHB pasMepoM ¢ JIyHY Anag HeBOOpy-
KEHHOro rJjasa, ecl1y AMaMeTp JIYHHOrO AHcCKa OJIM30K K
0°,5?

250. Onpegenurs auHefinbldi quamerp ¢ororpaduyeckux
uzobpaxenuii Mapca u JIyunl, a Takxe Macmrabbl 3THX He-
TaTHBOB, NOJNYYeHHHIX B (DOKyce pedpaxTopa ¢ 0GBHEKTHBOM
20 cm u cBerocmsoll 1:15 u B (okyce kpymnHeiiliero B Mupe
coBeTCcKoro pedJekTopa ¢ (POKyCcHbIM paccTrosinneM 24 M.
YriaoBele pasMephl 3THX CBETHJ NPHHATL PAaBHBIMH COOTBET-
creenno 25" wu 32°, a JsuHefinplt nonepeunux JlyHbl —
3476 km u Mapca — 6800 kM.

251. BorumcanTb Maciitab HeraTHBOB M JWHeHHble Aua-
MeTpsl (orerpapuyeckux usobpaxenu#t Mapca u Jlyusl
npu ¢ororpaupoBaHuHd HX B OKycCe IIKOJBHOTO TeJeCKO-
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na-pedpakTopa, AHAMeTp OGbEKTHBA KOTOPOrO paBeH 8 cM
n ceetocusna — 1 : 10. HeoGxoaumble ceefedns 3aUMCTBOBATh
#3 npeablayilefi 3agadun.

252. O6bekTHB HOpMaJ/bLHOTO actporpada HMeeT HRHa-
merp 33 cM, a MacwiTal HEraTHBOB, YKCIOHHPYEMbIX B €ro
¢boxkyce, noayuaerca pasHbiM 17 MM~l. Halitu ¢okychoe pac-
CTOSTHHE W CBeTOCHJy acTporpacda, a Takxe JjuHelfiHble pas-
Mepbl Ha HeraTuBax (CHATHIX B (DOKyce) B3aWMHOro pacs
CTOSIHMA KOMIIOHeHTOB ABofiHO# 3Be3an P JleGens, yrJosoe
paccrosiHue MeXAy KOMIOHEHTaMH KOTOpHIX pasHo 35”.

253. CKOJIbKO BpeMeHH MOryT ObITh BUAHH 3pe3fn x [le-
Bol, Kanenna (a Bosnuuero) u [Noasipuas (a Masoit Men-
BEJIHIbl) B IOJI€ 3pEHHS HENOJABHIKHOIO TENECKONa MPH yBes
anuenun 8 100 pas, ecan CKJIOHEHHE STHX 3Be3J paBHO
coorBercTBeHno — 0°03’, +45°58” u +89°02"?

254, 3pesna Purenn (B Opuona), wumewomas ckioHe-
vie — 8°15’, mpoxoauT AMAMETD MOJsI 3PEHHSI HEMOJBHIKHOA
ro reseckona 3a | mud. HafiTu yBennuenne u guamerp rmo-
JIl 3peHHs TeJecKONa NpH 3TOM yBEJHYEHHH.

255. 3Besna Cupuyc (a Boabworo Ilca) co ckionennem
—16°39” HabaomaeTcss B TENECKON ¢ AHAMETPOM OBBLCKTH-
Ba 20 cm u cerocunoii 1:15. [Ipu oxHoM oKyasipe 3Ta 3BE3-
Aa NPOXOAHT AHaMeTp moJs 3penus 3a 153°, a npu apy-
rom — 3a 38¢. Onpenenuth (OKyCHOe PacCCTOSIHHE OKYJAPOB
H JHaMeTp MoJisg 3peHHd TelecKona MPuU HX NMPHMEHEeHHH.

256. I1pu okyaspe ¢ QOKycHBIM paccrosiuHeM 32 MM
paspewiaioniee yBeanueHune Teseckoma Ilysikosckoro pe-
¢pakropa cocrasaser 325%X. Onpenennrb AuaMerp, Gokyc-
HOe pacCTOAHHE H CBETOCH/IY OOBEKTHBA TENECKONa, ero
paspellende H MNPOHHIAIOUIYIO CMOCOGHOCTb, AOMYyCKaeMoe
HauboJ/bllee M HauMeHbliee yBelHYEePHe, T0J€ 3DEHHS NMPH
YKa32HHBIX TPeX YBEJUYEHUAX H IPUAOJIKHTENLHOCTH MpO-
XOXKJEeHHUs M0 ero auamerpy 3se3n o DoJabwoi Mensepniust
u Ilpouuona (a MaJoro Ilca), ckioHeHHe KOTOPHX paBHO
coorsercTBenHo +62°017 u +5°21",

257. CpaBHUTbL paspemiaioulylo CHJIy CaMOro KpYIHOro
B MHpE COBETCKOr0 LIECTHMETPOBOro TesecKomna-pedJekTo-
pa M pajHMOTeNeCKONOB ¢ aHTeHHaMH AHamerpoM D, pa6o-
TAIOUIMX Ha JUIHHE PafHOBOJHH A: 1) D=22 m, A=65 cM;
2) D=100 M, A==10 cm; 3) D=1000 M, A=10 M.

258. Haiitu paspemenue paxHouHTEpdHEpOMeTpoB, co-
CTOAUMX H3 JABYX PaJAHOTE/IECKOINOB C B3aHMHEIM PaccTofi-
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uuem B 100 kM, 1000 kM u 9000 kM u BOCHPHHHMAIOLINX
paiHOBOJIHBI, YKa3aHHHE B NMpeAblayllell 3a1ayve.

259. BLIYHCAHTD YYBCTBHTEJNBHOCTh INPHEMHHKA pPaaHO-
Teseckona C MOJOCON HpONyCKaHHs Av, MOCTOSTHHOH Bpeme-
HH To 4 WyMoBo# teMnepatypoi Ty 1) Av=10% ru, to=
=10 u Tu=250° K; 2) Av=10* ru, to=3° u Tm=200° K;
3) Av=10° ru; 1p=20° n T,=310° K.

260. OnpenesHTh IIYMOBYIO TeMIepaTypy NpHEMHHKa
TeJeCKONa ¢ MOJIOCOH MpOoNyCKaHHs Av, MOCTOSHHON BpeMe-
HH To ¥ 4yBCTBHTeAbHOCTBIO AT: 1) Av=10% ru, 1o=6¢ u
AT=0°20; 2) Av=10° ru, 1o=10¢ u AT=0°39; 3) Av=y
=10* r, to=4° u AT=2°20.



IV. OCHOBBI ACTPOOHU3NKN
1 3BE3JTHOII ACTPOHOMUHU

§ 12. BJJECK CBETHIJI

Baeck E cBeTHJa XapaKTEPH3YeTCsl ero BHAHMOH 3Be3j-
HOH BeauunHOH m. OMHO H TO e CBETHJIO MOXKET HMeTb
pPasiHYHYI0O BHAHMYIO 3BE3JHYIO BEeJHYHHY B 33aBHCHMOCTH
oT crnocoba ee OmpejiesieHHd: BH3yaJbHYIO 3BE3AHYIO BeJH-
YHHY My (GOTOrpapHUECKyIO 3BE3JHYI0 BEAHUHHY Mpg (O
TOBHM3yaJIbHyI0 3BE3[HYIO BeJHUHHY Mypy, (HOTOIJIEKTpHUE-
CKHe 3Be3JHble Beauuuubl V (xeatyo), B (cuHoo) H
U (yabTpaduoneToBylo), 60JOMETPHUECKYIO Mp H T. L.

OrHowenue 6aecka E; u Ey AByX CBETHJ CBfI3aHO C HX
BHAMMOH 3Be3JHON BeJuuHHOH My u mg Qopmysoli Ilors
coHa:

lg 2 — 0,4 (my — m,). (111)
-PasHocTb
C=mpg—my=Mpg—Mpo (112)

HasplBaeTcsi OCBIYHBIM  JIQKA3aTeJeM IIBeTa, PasHOCTh
(B—V) — ocHOBHBIM TOKa3arejeM IBeT4a, a pasHOCTb
(U—V) — yabTpaduoneToBblM [oOKa3arejeM IBeTa, XOTH
9acTo MOJ HHM IoJApasyMeBaeTcs Takxke pasHocts (U—B).

[InaneTsl W HX CHYTHHKH CBETST OTPa’KEHHLIM COJIHeY-
HBIM CBETOM H II03TOMY IIpH MOJIHOH (pase HX OJiecK

d2

rae kR — ko3 GHIieHT, YUHTHIBAOLNA OcBelleHHoCcTb COoMH-
LeM H CHCTeMy eQuHHU u3Mepenus, A — cepuueckoe ajb-
O6emo *, d — yuHeliHbIl pgHaMeTp, r — TelHONEHTPUYECKOe

* Cepnueckoe annbesio moKassiBaeT, KaKyl [MOJI0 Hafalomiero
¢Bera oTpaskaer temo (4<1).
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" paccTosiHHe H p — paccTosiihe oT HabJionaress; 3TH pac-
CTOSIHUSA BHIpaxaloTcs Jub0 B KujaoMmerpax, nubo B acipo-
Homuueckux enuHunax (1 a. e.==149,6-108 xkm).

Paccrosiuus 10 3Be€3] u3MepsioTcs napcekaMH (mc) u
3HAYHTEJbHO perke-— CBETOBBIMH rogamu (cB. r.); 1 me=
=206 265 a. e.=3,26 cB. .

Paccrosinue r 3Be3JHl, BHIPAaMEHHOe B Napcekax, U ee
rOAMYHbIA mapaslakc m, HaMepenHbld B cekynaax ayra (),
CBSA3allBl COOTHOIIEHHEM

r= . (114)

T

Tak kak G6aeck E Kaxaofi 3Be3[bl MNPSIMO NMPONMOPIHOHA-
JeH ee cBeTMMOCTH L W o6paTHO NpOINOpLHOHAJNEH KBaJpa-
Ty paccTOsiHUS r OT HabJIofaTess, TO OTHOLIEHHE CBETHMO-
CTH IBYX 3Be3]

Lo BB (115)
Ly E, rl Eq x2
Hpumepsi

1. Busyanbunii 6neck 3sesgn Beru (o Jlupbl) pasen
+0m,14 u ee napannakc 07, 123, a y 3Be3nsl § Bogoses su-
3yanbubifl 6aeck +3™,07 u napanaage 07,003. Haiitu oTHo-
umenne 6JecKa M CBETHMOCTH 3THX JABYX 3Be3].

Hdaunnbe: m=-+0m14, n,=07,123;

mo==-+3m,07, ma==0",003.
Pewmenune. Ilo dopmuyae (111),

g %_ =0,4 (m,—m,)=0,4 (37,07—0m 14)=1,172

H
Ey —
= 14,86 ~ 15.
Corqiacuo Beipaxkenuio (115),
Ly By (my\P_ 07,003 \* __ 14,86
L, — "E‘;(Tul‘) "‘14'86( 07,123 ) — 1681 *
HIY

L, o
7= 13,1 ~ 113

CaenoBatenbHo, 3Be3na Bera mpeicrasjisieTcs HaMm sp-
ye 3sesabt P Bogoses B 15 pas, a B HeficTBUTENBbHOCTH
3Be3na B Bozmoases sipue Bern B 113 pas,
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2. B 510Xy CpeiHero mpoTHBoCTOsIHHS Mapca ero coyT-
HUKH BHIHB C 3eMJH 3Be31006pa3HbiMU o6beKTaMu + 11™,6
{®o6oc) u +12m8 (Ieiimoc). Hakliru 6ieck CHyTHHKOE B
310Xy BEJHKOr0 NpoTHBOCTOAHHS Mapca. CpeaHee reano-
HeHTpHYecKoe paccTosinue Mapca pasuo 1,524 a. e., a 3xc-
HeHTpucurer ero opourts — 0,0934,

L anune: Mapc, a=1,524 a. e, e=0,0934;

doboc, m=+11m6; Ilelimoc, m=+12m8,
Pemenue. [To popmyae (113), 6aeck cnyTsHKa

E=1kA -2,
rep=

B cpeaHeM NPOTHBOCTOSHHH TeJIMOLEHTPHYECKOE pac-
crofHne Mapca u ero cnyTHHKOB r=a=1,524 a. e, a ux
FeoLeHTPHUECKOE  paccTosHHe  p=a—ap==1,524—1,0=
=0,524 a. e.

Corsnacio ¢opmyde (35), B 300Xy BENHKOTO TPOTHBO-
crossHug Mapca ero TeJHONEHTPHIECKOE  pacCTosHue

=g=a (1—e)=1,524(1—0,0934) =1,382 a.e., a reouent-
pHUYECKOe paccTosHHe pi=¢—ao==1,382—1,0=0,382 a. e,
# Mo3TOMy OJIeCK CNyTHHKA

El_

rien

El . rp )2.
CienoBarennHo, = = ( s

uan, corstacuo (111),

lg - 1)’

rae m-—Hu3BECTHAsi M M;— HCKOMas 3Be3JHas BeJMYHHA
cnythuka, Orciona

m—m, =5 lg P00 515 1,51=15.0,179 = 07,9,
1. e. 6aeck Poboca m;=11m6—0m9=10m7, a 6neck Hei-
Moca m;=12m 8—0m 9=11m9,

261. Bo cxoabko pas 3Besna Apkryp (a Bosomaca) sap-
ue 3Be3] o Axgpomennl H M JleBbl, ecau BU3yaaLHbIH Gieck
Apkrypa paen +0™,24, a Gaeck ocrajJbHbIX 3BE3J COOT-
BeTCTBEHHO paBen —+2™,15 u 4™,00?
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" 262. Bo ckonbko pas 3sesnnl e JleGens u y Bonones cia-
6ee Cupuyca (a Boabuioro Ilca), ecam HX BH3yaJabHHIA
6JeCK COOTBETCTBEHHO pasen +2m,64 +3™,97 u —1m,58?

263. Bo ckosbko pa3 meusierca O6aeck Mapca, ecan ero
BHAMMAas BH3ya/bHas 3Be3fHas BeJHYHHA KojebJjercs B8
npenenax or +2m3 gpo —2m.6?

264. Halitn pasHOCTb OXHOPOAHBIX 3BE3AHBIX BeJHUMII
3Be3]l, pasjHyanmuxcs no 6aecky s 10, 100 1 1000 pas.

265. CKONbKO 3Be3j HyJeBOH BHAMMOM 3Be3JHOH BesH-
YHHBl MOTYT 3aMEHHTb CBeT, HCIyCKaeMblii BCEMH 3BE3NaMH
BOCbMOH BHJMMOH 3BEe3LHOH BeJHUYHHB], YHCJO KOTOPHIX
6au3ko Kk 26 7007

266. Bo ckoabKO pa3 MOCTyNHbIE TeJNecKonaMm camiie
cnabuie  3pe3ant  (+22m5) caabee 3pesmn  AJsibTanpa
(a Opnaa), Gaeck kotopoit +0m,89?

267. Busyaubublii 6aeck 3Be3an [loaayxca (B Bausue-
nos) pasen +1m21, 3Besgpl Aspraupa (a Opaa) +07,89
u 3Be3nnl Purens (f Opuona) +40m,34, a Bunnmsle ororpa-
(nueckue 3Be3JHble BEJHUYHHB TeX XK€ 3Be3l paBHbB COOT-
BercTBeHHO +27,46, +1m,13 1 +0m,17. Onpenennts 06bI4-
HBI TOKAa3aTesb IIBeTa KaXKJOH H3 3THX 3BE€3J H OTHOLIEHHE
HHTEHCHBHOCTH H3JIyueHHsi B BH3YyaJbHBIX H (oTOorpaduue-
CKUX JIyuax.

268. QorosnekTpHuecKkas xKesaras 3Be3Jllad BEJUHYHHA
-3Be3nbl Beru (a Jluper) pasua +0m,03, sse3nsl Anbne6apa-
Ha (a Tenabna) +0m,86 u sgeagsl Cnuka (a desn) +0m,97,
HX OCHOBHBle IIOKA3aTeJNH 1BeTa pPAaBHB COOTBETCTBEHHO
07,00, 4+1m,54 u —0™,23, a yabrpaduonerossie (U—V) mo-
Kasartean usera pasaol 0m,00, 4346 u —1m 17. Haiitu
CHHIOI0 H yJAbTPa(pKOJIETOBYIO 3BE3IHYIO BEJHUHHY Kaxao#:
H3 3THX 3BE3].

269. BreiuucauTh MR KaxJoH 3Be3fbl Npeibiayliedl 3a-
Jauu OTHOWIeHHe 6JiecKa B pas/IMYHBIX Jydax.

270. Bo cxosbko pas oranuyaercs 6jeck CosHlla B BH-
syanbubix (—26m,78) u dororpadpuueckux (—26m,21) ay-
4ax M BO CKOJIbKO Pa3 — B JKEJTHIX H CHHHX Jyuax, ecJH €ro
OCHOBHOH MmokaszaTeib IBera paBed +0™63? B ckoGkax
yKasaHa BuAuMas 3pe3qHas Benauduna CouHia.

271. Ha ckoabKO H3MEHHTCH BHAMMAsS 3Be3fHAf BEJIHUHU-
Ha 3Be3/bl MPH €e YNAJEeHHH B [Ba, 4eThIPe H N Pa3 W NPH
TAKOM K€ yMeilbllIeHHH ee NeHCTBHTeJBLHOTO PACCTOSAHHS?

272. ®ororpaduueckuit  Gieck  3Be3gn  [Ipoummona
(e Madgoro Ilca) pasen +0m,88, a o6blyHEIE moKasaTedh



neera +07,40. Hafitn Bu3yanbHBIA GjiecK 3TOH 3BE3Abl NpPU
YBeNMYEHHH €€ PACCTOAHHA OT 3eMJIH B NATbH M JeCATb pa3
H IPH YMEHbIIEHHH ee PacCTOAHHS B TPH M LIECTb Pas.

273. OnpenennuTb OTHOIIEHHE OCBeILIEHHOCTEH, co3xas
BaeMbIX Ha 3eMJe JIyHO! B MOJIHOAyHHE W B MepPBOil yeTBeps
TH, €CJH B HepBoM cayyae Gaeck Jlyabl paseH — 12™7, a
BO BTOpPOM — 9™ 2.

274. Bo cxonbko pa3 mnoaHas Jlyma ceetdT caabee
Cosinnia, eciy ee BH3YyaJbHBIR Gaeck pases —12™7, a Bunu-
Masi BU3yasbHas 3Be3fHad BeanHunHa ConnHpa —26M,8?

275. Bo cxoabko pa3 3eMmis nosayuyaer GoJblile cBeTa
ot CosHpa (—26™,78), uem OT camoil sipko#i 3Be3nnl Heba
Cupuyca (a Boasworo Ilca), BuauMas BH3yaJbHas 3Be3f-
nasi BeJIHUYHHA KOTOpPOro paBHa —I1m,58?

276. BpluHcaHTh YTJIOBOH AHaMeTp H BHAHMYIO BH3Yallb-
Hyio 3Be3anyio Beanyuny Conmua ¢ miaaner Mepxypus, Map-
ca u IlayroHa W ONpefesHTh OCBEIIEHHOCTb 3THX IJIaHET
CosiHIleM B CpaBHEHHH C OCBelleHHOCTbI0 3emun. Paccros-
uus arux miaaHer oT CoJHIA paBHBl COOTBETCTBEHHO
0,387 a. e, 1,524 a. e. u 39,5 a. e. Buaumuiii ¢ 3eMan nua«
merp Conuua 32/, a Busyanbublfi Gieck pasen —26m,78.

277. B snoxy cpenHero mpoTHBOcTOsiHHA Mapca ero
CIyTHUKH BHAHB ¢ 3eMJu 3Be3N006pa3HbIMH O0BEKTaAMH
+11m6 (®oGoc) u +12m8 (Heitmoc). Kakue mnpumepno
yT/0BBle pasMephl U KaKOB 6JieCK CNYTHHKOB B MOJHOH da-
3e mo HaGaiomeHusM c¢ Mapca, eciH cpelHHl NONMEpeYHUK
®oboca paeen 21 kM, a monepeunur Jlefimoca— 12 kM, u
OHH 00palaloTcs BOKDPYT IIAHETH COOTBETCTBEHHO HA pacs
crosuuax B 9400 xm u 23 500 km? Cpennee resiHoueHTpuue-
ckoe paccrosHHe Mapca paBuo 1,524 a. e, a ero paguyc —
3400 gwm.

278. Wcnonb3ys faHHble NpeBIAyLIell 3agaud H  3KCe
IeHTPHCUTET MapcHaHcKol op6uThl, paBHelil 0,0934, priync-
auTh Gyeck cnyTHHKOB Mapca mpu ero mauGoJiee majiekKoM
(ademnitHOM) NPOTHBOCTOSIHMH M TNPH HaHGAMKakweMm (me-
pHresbiioM) u apesHfiHOM COeNMHEHHH.

279. [Tuamerp JIyHo!l Menbue semHoro B 3,67 pasa; coe-
puueckoe annbeno 3eman 0,39, a Jlyuwm 0,07. Tlpu reo-
IeHTPpHYeCKOM paccrodannu B 384 400 km Gseck mosHol Jlys
BBl paBed —12m,7. Kak Burasaut 3emas u JIyHa no na6aio-
neuuam ¢ CoaHua?

280. 3pesna Cupuyc (o Boasmoro [lca) ¢ BuguMoil BH-
8yanbHO# 3Be3NHOH BeMHUYHHOK — 1™,58 Haxogutcs B 20 pas
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6avke K 3emiie, ueM 3Be3fa & 3MeH, BH3yanbHHH 6JecK KO-
ropo#t +3™m,85. Kakas u3 3THX 3Be3ll 4 BO CKOJbLKO pa3 Ka-
KeTcd HaM sipuye M KaKOe OTHOUIEHHE HX CBeTHMOCTH?

281. Pemuts mpepbiaymyio sajgauy Aas 3sesg a Opaa
u ¢ OpyoHa, ecyu y mnepsoit 3seann Gaeck -+0™89 u na-
pannakc 07,198, a y sropoit +3m,78 u 07,002.

282. TMapannakcn Ionsipuoi ssesant (o Manoii Mense-
auusl), Muuapa (¢ Boabmo#i Menpennus) # sse3nn Kan-
Teifina paBHB cootBercTBenHo 07,005, 07,037 u 0”,251. Bui-
pasuTbh DaCCTOAHHSA 3THX 3Be€3] B NapceKax H CBETOBBIX
rojax.

283. Paccrosinne ot sBesan [eneGa (a JleGemst) mo
3eMau cBer mpoxoxuT 3a 815 Jer, paccrosiHHe OT 3Be3Jbl
Anpne6apana (a Teapua) —3a 67,9 roga u ot 3Be3an To-
aumana (o LlenmraBpa) —3a 4,34 roma. Uemy paBuH ro-
IHMYHBIe MapajJakCh 3THX 3Be3n?

§ 13. ®N3NYECKAA IIPAPOJA
COJIHIA 1 3BE3[

CBeTHMOCTb 3Be3J BHUHCAgETCd [0 HX abCOJIIOTHON
3Be3NHOR BestmuuHe M, KOoTOpasi cBsi3aHa ¢ BHAMMOH 3Be3]-
HOH BEJUYHHOH M COOTHOUIEHHSIMH

M=m+-545lgn (116)

M=m+5—5lgr, (117)

rpe 7— FOAMYHEI!l MapaJjJiakc 3Be3[bl, BEIPAXKEHHLIH B ce-
ryugax ayru (”) v r— paccrosHue 3Be3fibl B mapcekax (mc).

Hailinennas mo ¢opmynam (116) u (117) abcomoruad
3Be3JHasl BeMHYHHA M OpHHALJEXKHT K TOMY XKe BHAY, UTO
H BHAHMAs 3Be3JHast BeJWUHHA M, T. €. MOXKET GbITh BH3Y-
anbHON M,, ¢ororpaduueckot Mpg, GOTOINEKTPHUIECKON
(My, Mp nan My) u 1. 0. B wactHocTH, aGconoTHas GoJo-
MeTpHuecKas 3Be3/Hasl BeJHUYHHA, XapaKTepH3yiollas MoJ-
HOe H3JIyueHHe,

My=M,+b (118)
H MOxeT OBITL TakKe BHIYHC/JEHA MO BHAMMOH GosoMmerpus
qeckoll 3Be3JHOH BeJHUHHE

My=my+b, (119)
rae b—ﬁOJIOMeTpI/IlleCKaﬂ nomnpaBKa, 3aBHCAILAS OT CHEKT-
pajabHOro KJjacca " KJjacca CBETHMOCTH 3Be3/bl.
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CperuMocTs L 3Be3n swpaxaerca B csetumoctn ConH-
ua, nprugroil 3a enunnuy (Lo =1), u Toraa

1gL=0,4(Mc—M), (120)

rne M — abconoTHas 3Be3JiHaf BeNHYHHA ConHua: BH-
3yanapHas M@ »=+4m79; ¢ororpaduueckas M@pg--
= +5m,36; dorosnekTpuyeckas xearas Mqov== +4m77;
doroanekTpuyeckas cunsgs Mqep=5m40; GosomerpHue-
cxas M®b=-|-4m,73. D1 3Be3HbBE BEJHUHHb HEOGXOAUMO
HCIOJIb30BATL NMPH DELieHdH 3aja4 JAaHHOro pasjeda.

Boiuncaennas mo ¢opmyne (120) ceBeTHMOCTb 3Be3nH
COOTBETCTBYET BHAY aOCOMIOTHBIX 3Be3AHBIX BeJIHYHH 3BE3-
nul 0 Connua.

3akon Credpasa—Dbosabumana

. & =0T,

NpUMEHHM 1JiF ompejeseHus sbdekruBHOl Temnepatypsl Te
TOJIBKO TeX 3Be3J, Y KOTOPLIX M3BECTHLI YIJIOBble AHAMETDHI.
Eciu E — KosmuecTBO 3Hepru, nafaioilefi OT 3Be3AB HJH
CoJiHlia mo HOpManad Ha IJIOWAAKY B 1 cM? rpaHuusl 3em-
HOW aTMmocdepn 3a 1°, To npH yrjoBoM AHaMmeTpe A, Bbpa-
KenroMm B ceryHaax ayra (”), teMmeparypa

4
T, = 6023) 5o, (121)

rae 0=1,354-10"12 kan/(cm?-c-rpag?) =

==05,70-10-% spr/(cm?-c-rpan?) u BeIGUpaercs B 3aBHCHMO-
CTH OT eIHHUIL H3MepeHHs KoJHuecTBa 3Hepruu E, goropoe
Haxozxutes u3 ¢opMyan (111) mo pasnoctu Gonmomerpuue-
CKHX 3BE3IHBIX BeJUYHH 3Be3xbl W CoJsiHIA TyTeM cpaBHe-
HUA ¢ COJHEeYHOH noctoguHol E o) =2 gan/(cm?-MHH).

IseroBas temneparypa CosHIa H 3Be3J, B CIEKTpax
KOTOPbIX H3BECTHO pacnpeje/eHHe SHEPrHH, MOXKeT OBITb
Halilena no 3akony Bumna

T =

x[f,. , (122)

rie Am— AJHHA BOJIHE, COOTBETCTBYIOLIAf MAaKCHMyMY
sneprud, a K — mocrosinHas, 3aBHcsllas OT eAHHHI H3Me-
peuust A. IIpn usmepenun A B M K=0,2898 cm- rpag, a mpu

H3MEDEHHH J B aHrcTpemax (A) K=2898- 10¢A . -Tpaj.
C 10CTaTOYHOHN CTenenbl0 TOYHOCTH IIBETOBAS TeMIepaTy-
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pa 3BE3A BHIYAC/ASETCA MO HX mokazaTeasm usera C
(B—V)

T 1200

=TT (123)
n
. 7920°
T= =y (124)

Maccel M 3Be3n 06bIuHO BEIpaxatoTea B Maccax CosHIA
(M o=1) u HajeXKHO OnpeneJsIOTCs TOJABKO Aas PH3HUE-
CKHMX JBOFHBIX 3Be3]l (C M3BECTHHIM MNapajJakcoM ) To
TpeTbeMy 06o01IeHHOMY 3aKOHY Kemsepa: cymMa mMacc KOM-
MOHEHTOB JBOHHOH 3Be3/Hl

M, + M, =

ad

s (125)

rae P — nepuon o6pauieHnus 3Be3Abl-CIYTIHHKA BOKPYT TJiaB-
HOH 3Be3fbl (HMn obenx 3Be3[ BOKPYr obriero neHTpa mace),
BbIDaKeHHbI# B rofax, H a— 6oJpllasg MNOJAYyOCh OPOHTH
3Be3[bI-CIIyTHAKA B ACTPOHOMHYECKHX eJHHHIaX (a. e.).

BennunHa a B a. e. BHYHCASETCS [0 YTJOBOMY 3Haye-
HHIO OOJIbLIOH MOJYOCH a@” M Tapajakcy i, MOJyYeHHBIM
13 HaOJl0aeHH#l B CeKyHAax Ayru:

a

a= —. (126)

n

Ecan M3BeCTHO OTHOUIEHHME PACCTOSHHE a; H dy KOMIIG-
HEHTOB JBOIHHOW 3Be3Jkl OT HX OOILIEro HmeHTpa Macc, TO pa-
BEHCTBO

M, a3
T e (127
MO3BOJIAIET BHIYHCAUTH MAacCy KawxkAOTO KOMIIOHEHTa B OT-
LeJNBHOCTH.
Jlunefinble pafuycsl R 3Be3[ Bcerja BEIPakKaloTcs B pa-
auycax Coanna (Rp==1) ¥ Aaa 3Be3] C H3BECTHBHIMH yT-

JOBLIMH AHaMeTpaMH A (B CeKyHAax JyrH)

A
R=107,5 +, (128)
npuyem
1gA=>5,444—0,2m,—21gT, (129)
Jluneiinble pajHychl 3Be3/ BHIUHCAAIOTCA TaKkKe M0 (op-
Mynam
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1gR=8,473—0,20M,—21gT, (130)
IgR=0,82C—0,20M, 40,51 (131)

# 1gR=0,72 (B—V)—0,20My 0,51, (132)

B KOTOpBIX T — TemmnepaTypa 3Be3fn (crporo rosops, 3¢-
(eKTHBHas, HO €CIH OHA He H3BeCTHA, TO IBETOBAf).

Tak Kak o6beMbl 3Be3], BCerja BhIpaxaorcad B o6beMax
CoaHIla, TO OHH TMPONOPUHOHANBHB R*, W mo3TOMy cpelrHss
IJIOTHOCTD ~ 3BE3JHOTO  BellecTBAa  (CpefHsis  IJIOTHOCTb
3Be3/ibl)

M
=P R (133)

rae p@— CPeAHds IJIOTHOCTb COJIHEYHOTO BellecTBa.

[Ipu pm =1 cpeansas MIOTHOCTb 3B€3[bl MOJNyHaETCS B
NJOTHOCTSIX COJIHEUHOrO BEIECTBA; €CAH Xe HYKHO BbIYH-
CIUTL p B r/cM%, cienyer HpPHHSTH p®=l,4l r/cmé,

MouHocrs H3nyueHHsi 3Be3qbl aan ConHua

6 o=4nR?%cT*=4nr’E, (134)

4 eXXeCeKyHIHas MOTepPs MAacChl yepe3 H3JydeHHe OTpejes
asercst mo GopMmyse DHAHMITEHHA

— 6
AsM=% (135)

rie ¢=3-10° cm/c — ckopocTh cBeta, AM — BhIpaxaeTcs
B I'PaMMax B CeKYHAY H §o— B 3prax B CEKyHAY.

Hpumeps:

1. Onpenenutb 3((eKTHBHYIO TeMNeparypy u pagayc
3eann Beru (a/luphi), ecim ee yraosoi nmamerp pasen
07,0035, ronuunbiii mapamnakc 07,123 u Gosomerpuueckuit
6aeck —0™,54. DBosomerpuueckas 3Be3fHas BeJHYHHA
Connua paBHa —26™,84, a cosHeuHasi NMOCTOSIHHAA GJA3Ka
K 2 gaa/(cMm2-mun).

Hdanune: Bera, A=3",5-10-3 n=0",123,

mp=—0m 54;
Couanre, me b=—26m84, EO =
=2 xaJ/(cm?-mun) =1/30 kan/(cm?.c);
nocrosiHHas o=1,354 X
X 10-12 gkan/(cm2-c-rpan?).
Pemenne. [lajgaioumee HOpMa/lbHO Ha eJUHHLY IO
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Iajd 3eMHOH MOBEPXHOCTH H3JyueHHe 3Be3/ibl, aHaJOrH4HOe
COJTHEYHOH NOCTOSIHHOM, BhuHC/serca no dopmyae (111):

N 5@ =0,4 (mep—m,)=0,4 (—26",84+-0",54) =

——10,520=—11+0,480,
E
OTKy [ a ‘ —Eg = 3,02-10~1,
wm  E = 3,02. 10—11.—3‘0_ = 1,007-10-12 kax/(cm?-c).

Coryacuo (121), sddekTuBHass TeMmeparypa 3Be3jbl

‘/TE 1,007-10~12
T,= 642,3 ]/ L — 6423 l/ T T
= 10100 K.
ITo dopmyne (128), pamuyc Beru

_ A 3,5-1073
R=107,5 - = 107,5 - Zp7o— = 3,1,

2. Hafitn ¢u3nueckue xapaKkTepHCTHKH 3Be3fnl Cupuyca
(a Boabuioro Ilca) u ero coyTHHKA MO caeAyIOMUM JaHHBIM
HaGJIONEHHI: BHAMMASA XeaTasi 3Be3jHas penuuyuna Cupuy-
ca paBHa —1™,46, ero ocnoBHOf#i mokasateanb nsera 0m,00, a
y 3Be3JBI-CIIyTHHKa cooTBeTcTBeHHO +8m,50 u +0™15; na-
pajnakc 3Be3nnl pased 07,375; cnyTHUK o6Gpainaercs BOKPYT
Cupuyca ¢ nepyogom 50 JjieT 1o op6uTe ¢ YIJIOBHM 3HAYEHH~
eM Goubiuoil moayocu 77,60, mpHueM OTHOUIEHHE pACCTOSi«
Huit 0o6eux 3Be3] A0 o6LIero LeHTpPa mMace cocrasaser 2,3:1.
AGcosioTnyio 3Be3HyI0 BennunHy CoJiHIIA B XKEJNTHIX Jydax
NPHHSTH paBHOU -+4™77.

Hdaunwe: Cupuye, Vi=—I1m46, (B—V);=0m,00;
CNyTHHK, Vo= +8m50, (B—V);=+0m 15,
P =50 ner, a”"=7",60;
ay:a0,=2,3:1; n=0",375.
Coanue, M@V= +4m 77,
Pemenne, Cornacao dopmynam (116) u (120), a6
cOJIIOTHAS 3Be3fHas BennunHa CHpHyca
Mvyy=V,+5+45lgn=—1m46+5+51g0,375= + 1m 41,
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a jgorapudmM ero CBETUMOCTH
lgL,=04(Mg—M,)=0,4(4m77—1" A1) =1 344

OTKyJAa cBeTuMoCTh L;=22.
ITo dopmyne (124), remneparypa Cupuyca
7920 7920
T\=G=vyromn = T oron = 1000 K,
no dopmyae (132)

IgR,=0,72(B—V),—0,20My,4-0,51 =
=0,72.0m,00—0,20-1m,41+0,51=0,228,

n Trorpa paguyc Cupuyca R;=1,7, a ero o6bem R} =17T=
=491 (o6bema Cosnna).

Te xe popmyan pator gas cnytHuka Cupuyca: My,=
=+4+11m37, L;=2,3.10-3 T,=9100% R;=0,022;
R} =10,6- 10-s.

[To ¢opmyane (126), Goablias nonyocb OpOUTH CUyTHHKA

a” 7,60

no (125) cymma macc o6eux 3Be3J

M AM,=—% =28 _33

p2 502
u, no (127), oTHoweHHe Macc
M, a __ 23 M 3 M.
—_N{-;— == a—l =—1 HJIn 1 = 2, 2

OTKyJla IPH COBMECTHOM pelleHHn ypaBHeHH# (123) u (127)
Haxoautcs mMacca Cupuyca My==2,3 u mMacca ero cnyTHHKa
M,=1,0.
Cpeassia nOTHOCTh 3BE3J BblYHCAAETCS 1O dopmy-
ae (133):y Cupuyca
3

= 141 —-"g—'-—OGG r/CM:’

a y ero CnyTHHKa

. 1,0
10,6-107°

= 133 Kr{cwm3,

= 133-10% r/cM?® =
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Tlo HalileHHBIM XapaKTepHCTHKAaM — Pajnycy, CBETHMO-
CTH W IJIOTHOCTH — BHAHO, uro CHpHyC NpHHALJNENKHT K
3pe3naM IVIaBHOH MOCJIENOBATENbHOCTH, a4 €Tr0 CHYTHHK $B-
Jasiercss 06ejibIM KapJHKOM.

284. BulUHCAHTH BH3YaJbHYI0O CBEeTHMOCTb 3B€3J, BH3Yy-
aJbHBIH GJIeCK M TOAWYHBIH Mapajnakc KOTOPBIX YKasaHbl
B ckoGkax: a Opaa (0m,89 u 07,198), o Manoii Mensenu-
nsl (2m,14 u 07,005) u ¢ Unnefina (4,73 un 07,285).

285. Haiitn ¢ororpacuyeckyio cBeTHMOCTb 3Be3j, A
KOTOPHIX BH3yasbHbIA OJieck, OOLIYIILIA TOKa3aTeab LUBETA H
paccroaune or CosHLa yka3aHH B cKoOkax: f BiusHenos
(1m21, +1m25 u 10,75 nc); n JisBa (3™,58, +0m00 u
500 nc); sseana Kanreitna (8,85, +1m,30 n 3,98 nc). Cse-
nenust o ConHIe npuBeNeHbl Ha cTpaHuue 88.

286. Bo CKOJBKO pa3 BH3yajbHasi CBETHMOCTb 3Be3]
npenblAyliel 3a4aul NMpeBbiliaeT HX (oTorpadHIEcKylo cBe-
THMOCTB?

287. Busyaabunil 6;1eck Kanenas (o Bosuuyero) paseH
0m,21, a ee cnyruuka 10m,0. ITokasarenn nBera 3THX 3Be3[
paBubl coorserctBenHo +0m,82 n +41m,63. Onpenenursb, BO
CKOJbKO pa3 BH3yasbHas H (ororpaduyeckas CBeTHMOCTb
Kamnesabl 6oJsiblile COOTBETCTBYIOIEH CBETHMOCTH €€ ChyT-
HHKA.

288. AGconoTHas BHRyaJbHas 3Be34HAasf BeJHYMHA 3Be3-
apt B Boabmoro Ilca pasna—2™,28. Hafitu BH3yanbHYIO H
GoTorpaduuecKyio CBeTHMOCTh ABYX 3Be3J, OfHA M3 KOTO-
puix (c mokasartesem neera +07,29) B 120 pa3 a6cosioTHO
spue, a Apyraa (c mokasartenem nsera -+07,90) B 120 pas
abcomoTHo caabee 3Be3nanl B Bosabmoro Tlca.

289, Ecan 6u1 Connile, Purenr (B Opuona), Tosnman
(o LlenraBpa) u ero cnytiug [Iporcuma (Bamxafimas)
HaXOAHJHCh HAa OJHHAKOBOM DacCTOSHHH OT 3eMJH, TO Ka-
Koe KOJHYECTBO CBETA B CPAaBHEHHH C COJTHEUHHIM HOJyyasa
656l oHa oT 3TUX 3Be3n? Buayanbuwit 6aeck Purena 0m,34,
ero napaaaaxc 07,003, te e Benuuunbl y Toaumana 0m 12
u 07,751, a y Tlpokcumsl 10™,68 11 07,762, 3Beannas Benanuu-
na Cosnua ykasaHna B 3amaue 275 u Ha c. 88.

290. Haiitu paccrosinus ot CoslHIA M mapanaakcel Tpex
spe3]; Boabmofi MexBeauupl 1o ux OJIeCKY B XKeJNTHIX JIy-
12X M aGCOJIIOTHOII 3BE3NHOH BEJHUHHE B CHHHX Jyuax:
1) a V=Im79, (B—V)=+1"07 u Mp=+0m32,
2) 68, V=3n3l, (B—V)=4+0m08 u Mp=-+1m097;
3)n, V=1m286, (B—V)=—0m19 u Mp=—5m32,
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291. Ha kakom paccrosinuu ot Cosinla HaXOZHUTCH 3Be3+
na Cnuka (a IleBbl) u ueMy paBen ee mapaJjakc, eciH ee
CBETHMOCTb B XKeJTHIX JyuaxX paBHa 720, OCHOBHOH MOKa3a-
Tenb IBeTa paBeH —0™,23, a Gseck B cunux ayuyax 0m,74?
292. A6comorsas cuHas (B B-nyuax) ssesjaHas BeaHud-
na 3se3nnl Kameans (o Bosnuuero) +0m,20, a 3sesnnl Ilpo-
uuona (a Manoro [Ica) +3™,09. Bo ckosbko pa3 sTH 3B€3-
Ibl B CHHHX Jyyax abCOJIIOTHO sipye HaM ciaGee 3pe3as Pe-
ryana (a JIbBa), a6comorHas xkeatas (B Veayuax) ssesnHas
BeJHYHHA KOTOpO# paBHa —O0™,69, a OcHOBHOH mMoOKa3aTefb
nsera —0m,11?

293. Kak surasaur ConHue ¢ paccTosuusi 3Besgn To-
aumana (a Ilenraspa), mapasmtakce xotopoit 07,7517

294. KakoB BH3ya/ibHbli B dororpaduuecknit Gaeck
Connua ¢ paccrosiuuil 3sesg Peryna (a JIsBa), Anrapeca
(o Ckoprnuona) u Berenvreiize (a Opuona), mapasnaxcs
KOTOPBIX cooTBerTcTBeHHO pasHu 07,039, 07,019 u 0”,005?

295. Ha cronbKO GOJIOMETPHYECKHE MOMPABKH OT/IHYa«
I0TCS OT OCHOBHHIX TOKa3aTeJiell IBera IpH GosoMeTpHue-
CKOH CBETHMOCTH 3Be3Jibl, npesbimatoute#t B 20, 10 u 2 pasa
ee KeJNTYI0 CBeTHMOCTb, KOTOpas, B CBOIO Ouepelb, GOMbILC
cHHeH CBETHMMOCTH 3Be3JH COOTBeTCTBeHHO B 5, 2 u 0,8 pasza?

296. MakcuMym sHeprun B cnexkTtpe Cnuku (o Jesn)

o

NPUXOJUTCH Ha 3JEKTPOMACHUTHYIO BOJHY aaupoil 1450 A,
o

B cmektpe Kanenawl (a Bosunuero) — na 4830 A u B cmexr-

o
pe Iloanykca (B Bausnenos) —ua 6580 A. Onpeaenuts
[IBETOBYIO TE€MIEpaTypy 3THX 3Be3[.

297. CosnneuHasi NOCTOSHHAS MEPHOAHUYECKH KoJebJercs
B npemenax or 1,93 no 2,00 xanjem?-Mun) Ha ckonbko npwu
sToM usMenserca 3bdexrusHas Temneparypa CosHua, BH-
JUMBIHR auaMmeTrp Koroporo 6.u30k K 32’? Ilocrosnnas Cre-
¢dana 0=1,354.10-12 kan/(cm2-c-rpan?).

298. Tlo pesysmbraTy npenbiayulefi 3ajaun HafiTH npH-
GJuKEHHOe 3HAYeHHe JJIMHbI BOJIIBI, COOTBETCTBYIOIEH MakK-
CHMYMY SHEpPTHH B COJIHEUHOM CIIEKTpE.

299, Onpenenntb >(PEKTHBHYIO TeMNepaTypy 3Be3l Mo
M3MEPEHHBIM HX YIVIOBEIM AHaMeTpaM H JOXOJALIEMY OT HHX
10 3eMJH H3JYYEHHIO, YKA3aHHLIM B CKOGKax:

1) a Jlepa (07,0014 n 3,23-107" xan/(cM2-mun));

2) a Opaa (07,0030 u 2,13-10~" kaux/(cM2-mun));

3) a Opuona (07,046 u 7,70-10~" kan/(cm2-munu)).

300. Bupumas OGosomerpHuecKasi 3Be3Has BeJHYHHA
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3pe3fbl o OpHAaHa paBHa —I1™00 u yrioBo# HHaMerp
07,0019, y sBeansl o JKypasis amajorduneie mapaMeTpbl
i+ 1m,00 u 07,0010, a y 3Beann a Teabua +0m,06 u 07,0180,
BhiuncauTh,  TEMIIepaTyPy STHX 3Be3f, NPHHAB BHIAH-
Myio GOJOMETPHUeCKYyI0 3Be3[Hyio BeaunuuHy CosHna paB+
HOM —26™,84 M COMHEYHYIO TOCTOSHHYIO OJH3KOH K
2 xaJj/(cM2-MuH).

301. OnpenenuTh TemMmepaTypy 3Be3j, BH3ya/bHHIE H
¢dororpacduueckuii 67eck KOTOpHIX yKa3aH B cKOOKax:
vy Opnona (1™70 u 1™41); e Fepkyneca (3m,92 u 3™,92);
a ITepcea (1™90 u 2m,46); B Angpomenst (2,37 u 3™,94).

302. BoiuncauTh TeMmnepatypy 3Be3q Mo (GOTO3JeKTpHUE-
CKOH XeJNTOH M CHHefl 3Be3NHHIM BeJHYHHAM, YKa3aHHBIM B
cko6kax: & Boapmoro Ilca (1m,50 u 1m29); B Opuona
(0m,13 u 0m,10); o Kung (—0m™,75 1 —0™,60); o Boxones
(2m,87 u 3™,71); o Bomnomaca (—0m,05 u 1m,18); a Kura
(27,53 u 4m,17).

303. [lo pesyabTatraM JBYX NpeAbIAYIUHX 3ajnay HaHTH
IJIMHY BOJIHB, COOTBETCTBYIOILYI0O MAaKCHMyMy 3SHEPrMH B
CIEKTPaxX TexX Ke 3Be3/.

304. ¥ 3pesan Beru (o Jlupwl) mapannakc 07,123 u yr-
Jaosoit auamerp 07,0035, y Asvranpa (a Opaa) anansoruu-
Hele napamerpsl 07,198 u 07,0030, y Purens (f Opuona) —
07,003 u 07,0027 u y Anpne6apana (a Tenbuna) — 07,048 n
07,0200. Ha#ite papuycel v o0beMB! 3THX 3Be3[.

305. baeck eneba (a JleGensi) B cHuux Jaydax 17,34,
ero OCHOBHOH mnokasarenb usera +0™,09 u napannaxc
07,004; Te xe mapameTpn y 3Be3nn & Diu3uenmos paBHH
4m 38 +41m40 u 07,009, a v 3Beannl y Dpupana 4m54,
-+ 17,60 u 0”,003. Hafitu paauychl 1 06bEMBl STHX 3Be3],.

306. CpaBHuTh InuaMeTpnl 3Be3Js § 3MeeHOCla W 3Be3s
nn BapHapna, Temmeparypa KOTOPHIX OJNHHAKOBAa, €CJH Y
nepBoil 38e31bl BHAUMAs GOJOMETpHUYECKAs] 3BE3[HAA BEJH«
ypHa papHa 1™,03 u napaanakc 07,029, a y sropoit Te xe
napamerpnl 8m,1 n 07,545,

307. BoiuncauTh JuHefHble panuychl 3Be3f, TeMuepary-
pa u aGcoJioTHAs GOJIOMETPHUECKAS 3Be3oHAS BEJHYHHA KO-
Topbix H3BecTHH: y o Kura 3200° w —6m75 y B JlbBa
9100° u +1m,18, a y ¢ HUupefina 4000° u +6m 42,

308. Uemy paBHbl yryiOBble H JHHEMHbIe IHAMETPHI 3Be3[,
BuAuMan GoJoMeTpuueckas 3Be3fHAs BENHYHHA, TeMIepaTy-
pa M mapaJjJjakc KOTOPbiX yKas3aHbl B CKOGKax: n Boubioi
Megsepunn (—0m,41, 15500° u 07,004), e Bosnpmoii Mexn-
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Beguus (4 1m,09, 10000° u 07,008) u B Hpakona (+2m,36,
5200° i 07,009)?

309. Ecan y nByx 3Be3j NMpuMepHO OAHHAKOBOH TemIie-
patypel papuycsl pasanyaiorca B 20, 100 u 500 pas, To BO
CKOJIBKO pPa3 pas/iHuaercs HX 60JIOMETPHYECKAsi CBETHMOCTb?

310. Bo ckosbKO pa3 pajauycssesan o Bomosaes (cmexr-
panpHbili moaknacc G2Ib) npeswsimaer paauyc Cosnua
(cnekTpanbhblii nogknace G2V), ecan ee puuMasi BU3yasb-
Has 3Be3fHas Beanuuna 3™,19, Gosomerpuyeckas NOMpaB-
Ka —0m,42 u napannakc 07,003, remneparypa 060HX CBETHJ
NpHMEPHO OAMHAKOBa, a abcosioTHas OGojoMeTpuyeckas
sBeafnas BennunHa CoJHna paBHa +4m,73?

311. Boluncauts 600METPHYECKYIO MONPABKY I/ 3Be3j
crneKkTpanbHoro mnojakaacca G2V, K KOTopoMy HpHHALJIEKHT
Cousnue, ecan yraosoii auamerp CouHna 32/, ero Buaumas
BU3yaJbHAasi 3Be3fHasi BeJHupHa paBHa —26™,78 u adpdek-
TUBHasg Temmeparypa 5800°.

312. Hafitn npubinxeHHOe 3HAa4YeHHe GOJOMETPUUYECKOl
NonpaBK# AJs1 3Be3l CHNexkTpaJbHOro mnogkiaacca BOla,
K KOTOPOMY NpHHajJjexuT 3Be3fna ¢ OpHOHa, ecnu ee yrio-
Boll muamerp 07,0007, BuauMas BH3yadbHasi 3BE3JHAs Be-
JHYHHA 1™75 0 MakCHMyM SHEPrHU B ee CNeKTPe MPUXOAHT-

csl Ha anuHy BosHb 1094 A,

313. BHIUMCINTL pafHyC H CPEAHIOI0 MJIOTHOCTh 3Be3J,
yKa3aHHBIX B 3ajaye 285, ecan macca 3Be3nnl B BausHenos
npuMepHo 3,7, Mmacca v JIbBa 6aH3Ka x 4,0, a Macca 3Be3xbl
Kanrefina 0,5.

314. Busyanennit Gneck [lossipHoii 3sesam 2m,14, ee
o6bluHEl noKasaTesan uBera -+0m,57, mapannakce 07,005 u
macca paBHa 10. Te xxe napamerpn! y 3pe3nn PoManbrayra
(o OxHo#t Puiber) 1m,29, +0m,11, 07,144 u 2,5, a y 3e3an
Ban-Maanena 12m,3, +0m,50, 0,236 u 1,1. Onpenenurs ce-
THMOCTb, PAAHyC H CPENIIO0 MJOTHOCTb KaXKJOH 3Be3fn u
yKasarb ee NoJIOXKeHHe Ha jauarpamme [epuurnpydra —
Peccena.

315. Hafitn cyMMy Macc KOMIOHEHTOB [BOMHON 3Be3ibl
e I'mapr, napannakc xotopo# 07,010, mepuon o6paumenns
CNyTHHKA 15 /eT 1 yryioBble pa3Mephl GOJBILOA HONYOCH ero
op6utn 07,21.

316. Haiéitu cymMy macc KOMIIOHEHTOB NBOHHOM 3Be3H
o Bosmbwo# Measepuun, napamiakc koropodt 07,031, nepu-



OR ofpaitenns cnyTHuka 44,7 rofa wu yrjaoBsie pasMepdl
Goapoit moayocH ero op6urhl 0”,63.

317. BHUYHC/INTL MaCCH KOMIIOHEHTOB JBOHHBHIX 3Be3J MO
CJAeAYIOIHM AaHHBIM:

Yraossie OTHoueHHe
pasmMepet Foanyubif Mepuo PACCTOAHHA
3seana 60abLIOR napaanakce oﬁpm‘l)leulll-m 3seax oT 06-
noayocu ero ueHTpa
oOpoUTH! Macce
a Bosnuuero 07,054 07,073 105 aueit 11:14
a bausnenos 6”,29 07,072 420 aer 8:7
¢ Boaswot
MeaBeunnl 2" ,51 07,127 59,8 ronal 49:51

318. lna rnaBHBIX 3Re3l Npeldblylled 3amayH BBIYHC-
JHUTb Pajuyc, o6beM U CpPEeIHIO MJIOTHOCTb. Bugumas xen-
Tas 3Be3fHas BeJHYHHA H OCHOBHOH MOKAa3aTesb LBeTa THX
3Be3a: a Bosnnuero 0,08 u +0m,80, o Baunsuenos 2m,00 u
#0704 u & Boabwoit Measenuum 3,79 u +0™,59.

319. lna Conrna H 3Be3l, yKasamHbhix B 3ajgaue 299,
HafTH MOILHOCTb H3JIyUY€HH H IOTEpPI0O MAacChl 3a CEeKyHAY,
cyTkH ¥ roa. [Tapannakchl 3THX 3Be3] caenymouiue: o Jlbsa
07,039, o Opaa 07,198 u a Opuona 0”,005.

320. I'lo pesyapTaram npeAbIAyILeHl 3aJayd BBHIYHCAHTD
NpPOJAOKHTENbHOCTh Habal0faeMOl HHTEHCHBHOCTH H3Jyuye-
Husi CoHUa H Tex e 3Be3J, mojiaras ee BO3MOXKHOM 10 MO-
TepH NMOJIOBHHBI CBOEH COBpPEMEHHON Macchl, KoTopas (B Mac-
cax Connna) y a JIera pasna 5,0, y « Opaa 2,0 u y a Opu-
ona 15. Maccy Coanna npussath pasxoit 2103 r,

321. Onpenenutb (u3NUECKHE XAPAKTEPHCTHKH KOMIIO-
HeHTOB JBOHNOA 3Be3an [Ipounona (a Masoro Ilea) u yka-
3aTh HX NOJOXKeHHe Ha fuarpamme [epumnpyura—Peccena,
€CJIH M3 HaOJI0leHnil H3BECTHBI: BH3yanbHbl# Oaeck [Ipomno-
Ha 0m,48, ero o6bluHbIli nIOKa3aTensb usera +0m 40, puguMas
Gonomerpuyeckas 3se3fnas Bennunna 0™,43, yriosoi aua-
merp 07,0057 u mapannakc 0”,288; Busyasbubifi Gaeck cnyT-
nuka Ilponnona 10m,81, ero o6niuiBIA MOKa3aTeslb [BeTa
+0m,26, nepuon obpauleHuss BOKPYr TJIaBHOH 3Be3jbl —
40,6 rona mo op6ute ¢ BuAMMON GosblION Moayocsio 4”,55;
OTHOWEHHE PACCTOSAHHA 06enx 3Be3A OT HX O6UIero ueHTpa
macc pasuo 19:7. Heo6xonumbie csenenus o CoaHue yxka-
saubl Ha crpauuue 88,
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322. PewnTp NpeablAyllylo 3afauy [jst IBOHHON 3Be3nu
o llenraBpa. ¥V rnasuoli 3Be3afn (OTOITEKTPHUECKAS Kel-
Tasl 3Be3JHas BeaHuknHa paBHa 0M,33, oCHOBHONM MOKasarenhb
nsera +07,63, punnmasa GosoMeTpHUeckas 3Be3AHAs Be/H-
ynna 0™,28; y cyTHHKA aHaJIOTHUHLIe BeJMYMHH cyTb 1M,70,
“+1m,00 u 1™,12, nepuoyg o6pautenua 80,1 roxa Ha BUAHMOM
cpeanem paccroanun 17”,6; mapananakce spesan 07,751 u or-
HOIIENHe PaccTOSN# KOMIOHENTOB OT WX 00llero HeHTpa
macc pasHo 10:9.

§ 14. KPATHBIE 11 IEPEMEHHUBIE
3BE3/IBI

Baeck E kpaTHOH 3Be3nsl paBeH cyMMe Onecka E; Bcex
€e KOMIIOHEHTOB

E=E,+4+Ey+Es+..=3E,, (136)
H TO3TOMY ee BuUAHMasg m u abcomotTHas M 3pe3nHas BenaH-
yliya Bcerfia MeHblle COOTBETCTBYIOUIEH 3Be3AHOH BeJHuH=

bl m; u M; 11060r0 KOMIIOHEHTa.
Tlonoxus B gopmyne [Morcona (111)

lg TEO— = 0,4 (m,—m)
Ey=1 n my=0, nojgyuum:
1gE=—0,4m. (137)

Onpenenus no Gopmyne (137) 6aeck E; xamaoro koM-
no”eHTa, Haxoaar no dopwmyne (136) cymmapubit Gieck E
KpaTuofl 3Be3lbl W cHOBAa 1o ¢Gopmyne (137) sHuucAAOT

m=—205 1g E. )
Ecnn 3amans otHOleHHa 6JeCcKa KOMIIOHEHTOB
= R, B = n

U T. I, TO 6JeCK BCeX KOMIOHEHTOB BbIPaKalOT yepes GJeck
E
OZHOrO M3 HHX, HampHMep E2==--kl , Es=nE, u 1. A., 1 3a-

tem o popmyne (136) naxomar E.

Cpennsis op6uTanbHas CKOPOCTh ¥ KOMIIOHEHTOB 3aTMeEH-
HO!i TIepeMeHHOH 3Be3/bl MOXKeT ObITb HalfleHa MO TMepHOAH~
yecKOMy HauboJblIeMy cMemeHHio AA jgunnit (¢ AJduHOH
BOJIHBL ) OT HX CpPeNHEro IOJIOXKEeHHS B €e CIEKTpPE, TakK KakK
B HNAHHOM cJydae MOXKHC NPHHATb
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v=1,=ct, (138)

rie v,—JydeBass CKOpOCTb M ¢==3.10% &M/c— CKOpOCTb
cBera.
[To nalijieHHBIM 3HAYEHHSM U KOMIOHEHTOB M MEPHOLY

nepeMenHocTH P 3Be3fl BbUMCAAIOT GOJbLIHE MOJYOCH
Q; M az uX a6CONIOTHBIX opGuUT:

aGy= 5-Pua,=->P, (139)

3aTeM — GOJIbIIYIO MOJYOChb OTHOCHTEJBHOH OpOHTH
a=a,+a; (140),

d, HakoHel, mo ¢opmynam (125) u (127) — Macce KOMIIO-
HEHTOB.

Dopmyaa (138) nozsoasierT TakxKe BBIYHC/IUTbL CKOPOCTh
pacilupeHns rasoBblXx 060/0Yex, COPOLIEHHBIX HOBBIMH I
CBEPXHOBBIMH 3BE3JaMH.

Tipanepnt

1. BulyuCAHTD BUAMMYIO BH3YaJbHYIO 3Be3AHYIO BeIHUH«
HY KOMIOHEHTOB TpPOHHOH 3Be3fibl, ecJH €€ BH3yaJbHLI
6sneck pasen 3™,70, BTOPO#l KOMHOHEHT fipue TPETbero B
2,8 pasa, a nepBulii sipue TpeTbeI‘O Ha 3™,32.

Hdanub e m=3m70; ____ 2.8; my=mz—3", 32.

Pemenue. Ilo q)opmy.ne (137) maxonum

IgE = — 0,4m = — 0,4.3™, 70 = — 1,480 = 2,520
n £=0,03311.

Uro6el BOcHoOJb3oBaThed GopMysot (136), neobxonu-
Mo HafiTh otHomenune Ei/E;; mo (111),

lg 2~ bl = 0,4 (my—m,)=0,4-3m 32 = 1,328,
OTKYAa E, = 21,3 E,.
Coraacuo (136),
E=FE\+Ey+Es=21,3E3+2,8E3+E3=25,1E3,
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H Torxa

E 0,03311
E3= 25,1 = 25’1 == 0,0013l9 == 0,00]32,

Ey=2,8E3;=2,8-0,001319=0,003693=0,00369

1 E;=21,3E,=21,3.0,001319=10,028094 = 0,02809.
ITo dopmyane (137)

my=—251gE,=—2,5-1g0,02809 =—2,5.2,449 = 3™ 88,
my=—2,51g Ey=—2,51g0,00369 =—2,5.3,567 = 6™,08,
my=—2,51gEs=—2,5-1g0,00132=—2,5-3,121 =7 ,20.

2. B coekTpe 3aTMeHHOH mepeMeHHOH 3Be3iHl, 6JecK Kp-
TOpoit MeHserca 3a 3,953 cyT, JHHHM OTHOCHTEJIBHO HX
CpeIHEero MOJIOXKEHHs HepHOAUYECKH CMeIlaloTcs B NPOTIl-
BOTIOJIOXKHBIE CTOPOHBI K0 3HaueHHid B 1,9-10-% u 2,9.10-* or
HODMAaJIbHON JJIMHBE! BOJIHBL. BHYHC/IUTE Macchi KOMIOHEHTOB
3TOH 3BE3[Hl.

Hanunse (AMA)1=1,9-10"% (AA/A)9=2,9-10-%

P=3%953.

Pemenune. [To popmyne (138), cpennsa opGurajibHas

CKOpOCTb I1€PBOrO KOMIOHEHTA

V=0t =c(ANN);=3.105.1,9.10~%; v;=57 xm/c,

OpGuranbHasi CKOPOCTh BTOPOTO KOMIIOHEHTA
Vo=0yp=C(AN\)=3-10%-2,9.10~%
V=87 km/c.

Uro6bl BHIUHCINTD 3HAYEHHS GOJBLIMX TNOJYOCEH OpGHT
KOMIIOHEHTOB, HeoGXOAMMO nepHoj obpauieHuss P, paBHbiil
NepHONYy NepeMEeHHOCTH, BHIPAa3UThb B CeKyHAaX. Tak Kak
12=86400¢, To P=3,953-86400°. Torxa, cornacuo (139),
y NepBoro KoMmoHeHTa 6osblias MOJYOCh OPGHTH

_ v . 57-3,953-86400
W= g P="5310
a;=23,10-10° gm,
8
a y BTOPOro @,== %—P=%’f— a, = 'E;' -3,10- 105,

a=4,73-10% KM,
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H, o (140), Gosnbuast MOIYOCh OTHOCHTE/BHOX OPGHTH
a=a,+a,=7,83-10% 04 =7,83-10% ¥m.

Jlns BHIYHCJEHHS CyMMBl MacC KOMNOHEHTOB MO QopMy-«
ne (125) caenger Bupasuts a B a. e (1 a. e.==149,6-10% km)
u P—sg romax’ (1 rox=365%3).

lg (M;+M;) =31Iga—21g P=3Ig 129,616 -
3,953

—2 lg -é-ég—g =3 (lg 7,83 — lg 149,6) -
—2(lg 3,953 —1lg 365,3) = 3 (0,8938—2, 1749) —
— 2 (0,5969—2,5626) = 0,0881

win M +M,=122~1,2.
O1noureune mace, no dopmyJae (127),

7,83-108

M, _ a _ 4,73.10°
M, ~ @ 3,10-10° 1,83,

u torna M;~0,7 u My~ 0,5 (8 maccax Connua),

323. Onpepennutb BH3ya/bHBIH OJjeck IBOHHOH 3Be3xnl
a PG, 61eck KoMnoHeHTOB KoTopo#t 4™,3 u 5™,2,

324. Boluncautb Gsieck 4eThipeXKpaTHOH 3Be3anl & JIupel
no G/ieCKy ee KOMIOHEHTOB, pasHoMy 5™,12; 6™,03; 5m,11
u 5m38.

325. Busyaabuulit 6ieck asoiinoit spesgsl y OsHa 4™,02,
a pasHOCTb 3BE3JUbIX BEJHYHH €e KOMIOHEHTOB COCTABJSET
0m,08. Hafitu BUJHMYIO 3BE3AHYIO BEJMYHHY Ka)KAOrO KOM-«
NOHEHTa 3TOH 3Be3Anl.

326. Kaxoit Osieck TpPofiHOA 3Be3nH, ec/id NepBHi ee
KOMIIOHEHT sipue BTOporo B 3,6 pasa, TpeTHil — ciabee BTO-
poro B 4,2 pasa u umeer Gieck 4™,36?

327. HaliTu BHAHMYIO 3Be3JHYI0 BEJHYHHY JBOHHOM
3Be31bl, €CJIH OXMH M3 KOMIIOHEHTOB HMeeT OJieck 3™,40, a
BTopo#i Ha 1™,68 spue mepBOro KOMIOHEHTA.

328. BHIUHCIMTD 3BE3HYI0 BEJHYMHY KOMIIOHEHTOB TPOH-
Hoit 3Beaxnl B Exnunopora.c BusyansueiM Giaeckom 47,07, ec-
MM BTOPOH _KOMTMOHEHT c/abee mepsoro(8. 1,64 pasa u spue
Tperbero {fa, 1m,57.

329. HaiiTu BH3ya/ibHYIO CBETHMOCTh KOMIIOHEHTOB H 06-
ILyI0 CBETHMOCTb JBOHHOH 3Be3anl a DBuusnenos, ecsiu ee
KOMIIOHEHTHl HMEIOT BH3yaJsbHblH Oseck 1,99 u 27 85 a ma-
pannakc pased 07,072,
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330. BpigHCAHTE BH3YaABHYIO CBETHMOCTb BTOPOrO KOM-
noHeHra ABORHON 3Be3nnl y JleBHl, eciu BH3yaJbHBIH GJeck
9TOH 3B€31H paseH 2,91, 6aeck mepsoro KoMmoHenTa 3™,62,
a mapaanakc 07,101, )

331. OnpexnenuTb BH3YalbHYI0 CBETHMOCTh KOMIIOHEHTOB
nsoiinoit 3pe3gbnl Muunapa (¢ Boabmoii Mensennint), ecau
ee Oneck paeed 2™,17, napaanakc 07,037, a nepsslil KomIo-
HeHT sipye BToporo B 4,37 pasa.

332. Haittu ¢ororpaduueckyio CBEeTHMOCTb ABOHHOH
3Be3xnl 11 Kaccuonen, BH3ya/bHH I 6/€CK KOMIOHEHTOB KO-
Topo#t 3™,50 u 7,19, ux obbIUHbIE MOKa3aTenu usera -+0m,57
n +0m63, a paccrosuue 5,49 nc.

333. BolunciuTh Macchl KOMIOHEHTOB 3aTMEHHbIX mepe-
MCHHBIX 3Be3Jl N0 CACAYIOLHM HaHHBIM:

3Be3na Jlyuesas CKOPOCTb [Tepuon
KOMITOHEHTOB nepeMe#HOCTH

8 Mepces 44 kM/c u 220 kMm/c 28 867

U 3meenocna 180 ¥m/c u 205 xm/c 12,677

WW Bozuuuero 117 km/c n 122 km/c 28 525

U Uedea 120 ¥m/c u 200 kM/c 21 493

334. Bo ckonbKo pa3 MeHsiercsl BH3yaJbHBIH GJiecK mes
pemennbix 3sesf P [lepces u y JleGeas, ecnu y nepsoii 38e3-
IbL OH KoJeGJieTcs B upepeaax or 2™2 po 3™5, a y Bro-
poit— ot 3™,3 mo 14™2?

335. Bo ckosnbkO pa3 MeHsieTcsi BU3YaJbHas H GOJOMETs
puueckasd CBETHMOCTb nNepemenHblx 3Be3n o Opuona
a CkopnuoHa, ecjy y NepBOA 3Be3Jbl BH3YasbHBIH GJjeck
Kose6aercst oT 0™4 no 1™3 u ¢ooreercrByoias eMy 60J0-
MerpHueckas nompaeka or —3™,1 go —3™4, a y BTOpOI
3se3abl — OJeck or 0™,9 g0 1™8 u GosomerpHueckas mMos
npaska ot —2M,8 go —3™,0?

336. B Kakux npeiesiax ¥ BO CKOJIbKO Pa3 MEHHIOTCS
nHUefiHble pajuych nepemenubix 3sesf @ Opuona u a Ckops
MHOHA, €CJHH y NepBoil 3Be3an mapasaakc pased 07,005 u
yraoBoit pamuyc Mensercs ot 07,034 (B mMakcumyme Gaecs
ka) no 07,047 (8 Munumyme Giecka), a y BTOPO# — napai-
aakc 07,019 u yraosoit paguyc— or 07,028 po 07,0407

337. Ilo panpbiM 3afiay 335 u 336 BBIUMCAHTL TeMmIiepas
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typy DBerensreitse n Arrapeca B MakcuMyMe HX Oaecka, ecs
A4 B MHHMMYMe TeMIeparypa nepsoit 3se3finl paBua 3200K,
a sropoii — 3300K.

338. Bo CKOALKO pa3 W ¢ KaKUM CYTOYHBIM I'DaAHEHTOM
MeHseTCs CBETHMOCTb B JKEJTHIX M CHHHX Jydyax IepeMeH-<
HeIX 3Besl-uedenn o Majsolt Megpeauns, § Dansheups,
n Opaa, TY lura u UZ Ulura, cBepennst 0 mepeMeHHOCTH
KOTOPHIX CJeLyloLiie:

Baeck B CHHHX OcHOBHOIl nOKa3aTenb
Ayvax UBETa
3Be3na Tepuon
B MaKCH- B MHHH- B MaKCH~ B MHUHH~
MyMme Myme MymMme MyMe

a M. Measeauuw (32 97| 2™ 50 am66 | 4-0™,56 | +0™,61

{ Bauznenos 10,15] 4,38 5,18 +0,70 | +1,02
4 Opna 7,18] 4,08 5,36 | +0,59 | 1,04
TY UWlura 11,05 11,79 13,19 +1,47 | 42,00
UZ llura 14,741 12,43 13,80 +1,63 +2,12

339. Ilo manubiM npezbiaylled 3anadyu HaHTH aMMJIHTY-
Ibl H3MeHeHNs Gyecka (B XKEATHIX H CHHHUX JIy4ax) H OCHOB-
HbIX IIOKasaTesjed LBeTa 3Be3], NOCTPOUTb TrpadHMKH 3aBHU-
CHMOCTH aMIAHTYA OT MepHOJAa NEepeMEHHOCTH M cQOopMynu-
poBaTh BLIBOA 00 OOHapyXKeHHOH 1O rpaduKaM 3aKOHOMEp-s
HOCTH.

340. B Mmusaumyme Ojecka BH3yaJsibHasl 3Be3[Hasl BeJHUYH-
na 3pesanl & Lledesa 4m3, a 3Be3an R Tpeyronbnuka 12m,6.
Kakoe GJsieck THX 3Be3[] B MaKCHMyMe CBETHMOCTH, €CJH
OHa y HHX BO3pacraer COOTBeTCTBEHHO B 2,1 u 760 pas?

341. Boeck Horoft Opna 1918 r. usmenuncs 3a 2,5 cyr
c 10m5 no 1™ 1. Bo ckolbkO pa3 OH YBEJHYHJICA H KaK B
CpelHEM MEHS/CH Ha NPOTSKEHUH NOJYCYTOK?

342. bneck Hosoii JleGensn, o6Hapyxenunoit 29 asrycra
1975 r., no BcablWKH Gbla 6M30K K 21™, a B MaKcHMyMe
yBeauunsaca o 1m9. Ecan cuurats, uto B cpemueM abco-
JNIOTHAsl 3Be3/Has BEJIMYMHA HOBBHIX 3Be3Jl B MaKCHUMyMe
6siecka GblBaeT OKOJNIO —8™, TO KaKyl0 CBETHMOCTb HMeEJa
5Ta 3Be3/la [0 BCNLIIKH M B MaKcuMyMe 6Jjecka M Ha Ka-
KOM nprMepHO paccrosinud oT CoJsiHIA 3Be3fa HAaXOAHTCH?
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343. dmuccuonyvie sonopenntie aunun Hs {4861 A).n
H, .(4340A) B cnexkrpe Hoso#t Opna 1918 r. Ghiin ¢meine-
b K (HOJIETOBOMY KOHIlY COOTBETCTEGHHO Ha 39,8'1 »Ka-."
35,6 A, a 8 cnextpe Hosof JleGenst 1975 r.—na 40,5 A n

[o]
36,2 A. C Kakofi CKOPOCTbIO pacHIHPSAHCh Ia30BHe 060104-
KH, COpOLIEHHKIE 3THMH 3Be3XaMu?

344. YrnoBrle pa3mephl rajakTHkn MS81 B cossesnuu
Boabmoli Meneennusl paeubl 35X 14/, a ranaktuxu M51
B cospe3anu I'onunx Tlcop— 14X 10, HauGonpwnii 6aeck
CBEPXHOBHIX 3Be3], BCMLIXHYBUIHX B Pas3HO€ BPeMA B 9THX
rajaxkTHkax, Obl1 paBeH coorBeTcTBeHHO 12™,5u 1571, [1pu-
HSIB B CpPeJHEM abCOJIIOTHYIO 3Be3JAHYI0 BEJHYHHY CBEPXHO-
BbIX 3B€3J B MakcuMyme Oaecka Ojauskoit Kk —15m,0, BHI-
YHCJHTb PACCTOSHHSA [0 3THX raflakTHK H HX JIHHeHHbe pa3-
MepHl.

§ 15. IBIJKEHHE 3BE3JI
" FAJIAKTHK B IIPOCTPAHCTBE

[MpocTpancreenHas ckopocTs V 3Bean Becerga onpenens-
erca otHocutenbHo Connuna (puc. 10) u BHupcasercs no
ayueBol ckopoctH V,, HampaB/IeHHOH BAOMbL Jyua r, COeXl-
nsiouiero 3Be3ly ¢ CoJsiHUEM, H MO TaHreHUHANBHONH CKO-

poctu Vit
v=) viyvr. (141)

Hanpasneune  npocr-
paHcTBeHHOH cKopoctH V

368e30a 3Be3JH  XapaxTepHuayercs
yraom ¢ Mexay Hew u ay-
v 90M 3peHHs HabJaoaarens;
n OYEeBHIHO, '
% 3Be3da 6 cos ¥ = "‘-‘\?
8 &/ Haudonowem ) v
“/ conuxenuu  m sin b= —l-,  (142)
¢ ConHyem
rpuueM 0°<<O <<180°.
M3 nabmonennii onpe-
IensieTcst  Jy4eBas  CKoO-
. Gonnye POCTb U 3BE3JH OTHOCH-
Puc. 10. Jlpmmenne spesuu ormocs- Te1bHO 3eman. Ecin B

tearno Colnma CIIEKTPEe 3BE€3Jbl JIMHHSA ¢
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ANMHOM ! BOJHBI A’ CABHHYTa ~OT €BOEr0 HOPMAAbHOTO
(1260paTOPHOrG) MONOKEHHA HA BENHIHHY AX MM, 8 JC-
MepcHA CNeKTPOrpaMMB Ha NaHHOM €e Y9aCTKe paBHa

D A/MM, TO CMeEIlEHHEe JIMHHH, BBIPaXXEHHOE B, A,
AL=A—A=Ax-D (143)
B, no (138), nyuesan ckopoctb
AN
b=
rae ¢c=3: 105 KM/C — CKOpPOCTb CBETa.
Torna nyveBast cKOpocTh B KHIOMETPAX B CEKYHAY OTHO-
cutennno ConHua

V,=0,—29,8-sin (A —Lg ) cosP., (144)

TA€ A.-— 2KJUNTHYECKAst AOJATOTa H P.— SKJIHNTHYECKAA
WHPOTa 3B€3Abl, A — dKaunTHyeckas poarota CoiHua B

JieHb MOJyYeHHsI CIIeKTPOrpaMMbl 3Be3/bl (3aHMCTByeTcs H3
aCTPOHOMHUYECKOro eXKerojHmnka), a uuciao 29,8 sroipaxaer
KPYroBYIO CKOPOCTb 3eMJIH B KHJIOMETpax B CEKYHIY.

Ckopoctbs V, (unu v,) nosokure/ibHa NPH HANpaBJeHHH
or Cosnnua (uam ot 3eMaH) H OTpHUATENbHA NPH OGpPaTHOM
HanpaBJeHHH.

TaHrenuuaapnas cKopocTb V; 3Be3abl B KHJIOMETpax B
CeKyHAy OnpelessieTcsi MO ee TOMIYHOMY Napajjakcy m H
COOCTBEHHOMY IBHXKEHHIO M, T. €. IO Ayre, Ha KOTOPY1O cMe-
maercs 3Be3fa Ha Hebe 3a 1 rox:

= 4,74 L = 474p.r, (149)

TpHuYeM W M [ BRIpaKeHbl B cekyHaax ayru (“), a paccros-
Hue r 1O 3Be3]b — B MapceKax.

B cBoi0 ouepenp, p ompepessieTcs NO U3MEHEHHIO YKBATO-
pHaJIbHBIX KOOPAMHAT o M § 3Be3Abl 3a roj (c yyemoM npe-
Heccuu):

n=1 (15p, -cos?)2+p2), -146)

NpUYEM KOMIIOHEHT COGCTBEHHOrO IBIIKEHHS 3BE3JBl MO mpsi-
MOMY BOCXOXKICHHIO o BHIPAXKEH B CeKyHIaxX BpeMenu (c),
a KOMIIOHEIIT N0 CKJIOHEHHIO ps — B CeKyHAax ayru (7).

Hanpasnenne coG6CTBEHHOrO IBHXKEHHS u Ompeaensercs
NO3HIHOHHBIM YIJIOM ), OTCYHTHIBAEMBEIM OT HANpAaBJEHUS K
CEBEpHOMY IOJIIOCY MHpa:
15¢, cos 3

-, (147)

a .
cos Q)z-—-——a H sin Y=
- . ¢ -
npuueM Y B npegenax or 0° no 360°
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[To pucynky 10 HETPyAHO MOACUHTATH HHTEPBAJ BpCMe:
un Af, oTHeNSIOIHUA Hac OT 3MOXH, B KOTOPYIO 3B€3[a NpO+
xoguna (MM TPO#HIET) HAa MUHHMAJbHOM DAacCTOSNHH Im
ot Coanua.

Y ralakTHK H KBa3apoB coGcTBeHHOe Apukenne u==0, o
NO3TOMY y HHX ONpeleNsieTCsi TOJNbKO Jayuesas cKopocTb Vo,
a TaK KaK 3Ta CKOPOCTb BEe/IHKA, TO CKOPOCTBIO 3eMaH Ipe-

\h
weGperaioT u toraa V,=uv, O6o3Hauan—— = z, NONyIHM
IJ1s CPABHHUTENbHO OJH3KHX rajakTHK, y Kotopux 2<<0,l,
V.=cz, (148)

H, cOrJiacHo 3akoHy Xa60sa, uX paccTOsIHHE B Meranapcekax
(Mnc) *

(149)

rie CcoBpeMeHHOe 3HaueHHe mnocrosnHofi XaG6sa H=
=50 kM/c-Mmc. '
[ns mafekux rajakTHK H KBas3apos, Yy Kortopulx 2>>0,1,
CleyeT I0Jb30BaTLCA PeJSTHBHCTCKOR (popMmyJiof
(U421
V,= T2 T c, (150)
a OlleHKa HX PacCTOSIHMH 3aBHCHUT OT NPHHATON KOCMOJIOTH-

yeckoil Mmojenu Beenenno#. Tax, B 3akpbITON mysibcupytoLied
MOJAEJTH

4 r4
r=-—f ' 15 (151),
a B OTKpHITO# Moaenu Dfnirelina — ne Currepa
2 1
r — ] — —1.
e
IIpnmepm

1. B cnexTpe 3Be3Abl JHHHA TeJIHS C JJIHHOM BOJHHI
ol
5016 A capunyra Ha 0,017 MM K KpacHOMy KOHIY, NpH AHC-
o

NepCHH CHeKTPOrpaMMbl Ha 3TOM yuactke B 20 A/mMM. k-
JHNTHYECKas LOJTOTa 3Be3Abt paBHa 47°55” H ee SKJAMNTHYe-
ckas wmupora— 26°45’, a Bo BpeMs dororpadupoBanus
crekTpa akjaunTuyeckaa posarora Coanuma Gblsia GIH3KOH K
223°14’. Onpenennth JYUeBYI0 CKOPOCTH 3BE3JHL

* 4 Moc=10%uc.
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Haunbe: crexrp, A=5016 A(i Ax=+0,017 MM, .
D =20 A/mwm;
3BE3NA, A,==47°55', P.=—26°45;
Connue, 2 =223°14".
Pemenne. [To dopmysam (143) u (138) naxomnm
CMelleHHe CNeKTPaJbHOH JIHHUU: .
AA=AxD=-0,017-20=-+0,34A
H JIyu4eBYIO CKOPOCTb 3Be3/lhl OTHOCHTEJNbHO 3eMJu:

v, =C A g0 223 v, = + 20,5 uwm/c,

A 5016’

Uro6ul ucmosb3oBate dopmyay (144) mns sulunenaeuns
ayuyepo#l ckopoctd V, seesnw oTHocutesibHo CoJgnna, HeoG-
XOAHMO MO TabJjuiuaM HalTH

sin(Ae—Ah) ) =sin(47°565’'—223°14") =—0,0816

H cosP.==cos (—26°45") = +0,8930,
H Torja Vi=0v,—29,8-sin(h—~x ) cOSPu=
=-20,5429,8.0,0816.0,8930=+422,7; V,=+22,7 kuM/c.

2. B cnektpe kBasapa, ¢ororpaduueckuit 67eck KOTO+
poro 15™5 u yraoso#t auamerp 07,03, smucchonnas JuHusA
ponopona Hs ¢ anunoit sosinn 4861 A sanmmaer nosoxe-

o}
Hue, COOTBETCTHyIOIEe AnnHe BosHBL 5421 A. Haittu nayue-
BYIO CKOPOCTh, paccTosiuhe, JIMHEHHble pasMephl H CBCTH-
MOCTb 3TOTO KBasapa.

Hdanune: mpg=15"5 A=0",03;
H; , M’=5421 A, A=4861 A.
Pewenune. [To Gopmyne (143), cmemenne cnekrpanb-
HOH JIMHIIH BOGROpPOJA
AN =) —)=0542]1 — 4861 = + 560 A
" A 560 -
= == —]—m = -4 0,115,
U rtak kak 2>0,1, To, cornacuo (150), snyueBas ckopocThb

(24 1)2—1 (0, 11541)2~1 .
V= e O g 0= 10,108
7003 V,=0,108-3.10% km/c= 32400 xM/c.

[To dopmyne (151), B 3aKkprITOf NyJbcHpyloniel MOLE/IH
Bcenennoll paccrosinpe 0 KBasapa
¢ 2 __ 3.10 0,115

IF=-m " 15z~ "5 ' Tyo0,1I5
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. r=619 Mnc=619-10°nc, N
HAH 7&649 108-3,26 cB. ner==2,02- 109 CE: AeTs.,
Toraa, no (55), auHelHbIl AHaMeTp KBasapa.

A” 011’03 ;- ~ N
D:rm=6lg'106° 83657 — 90 ne, .
HH D=90.3,26=293 cB. rona.

Coraacuo (117), ero abcomoTHas dororpaduueckas 3Be3j-

Has 'BeJNHYHHA o
Mpg=mpg+5—>5lgr=15m,5+5—1g619-10°=—23"5

H, 1O cp\opmyne'(IQO), JorapudM CRETHMOCTH
lgLpg=0,4(Mcps—Mpg) =0,4- (5™,36+23m,5) =11,54,

OTKyla CBeTHMOCTb Lpg==347-109 T. e. paBHa CBETHMOCTH
347 MuInMapIOB 3Be3j THHA Comma

Te e Beamuuubl B Mojenn Dinimreidina — Ae Currepa
noJayuaires no gopmyne (152):

o __21_(1_‘ ! )= 2.3-10° (1__ 1 )
H Vitz 50 V140,115 /'
r = 636 Mic;
win r==636-106-3,26 cB. ner.=2,07-10° cB. ger, D=

=92,5 nc=302 cB. rofa u C TOi e CTeNeHbIO TOYHOCTH
Mpg‘—'—‘23m5 " Lpg—-347 109

345, Jlunun noraouwenuss sogopona Hy,u H,, anuua
¢] ¢l
BOJIHBI KOTOPBIX 4861 A u 4102 A, cMelnenbl B CHEKTPe 3Bes-

gbl K KpacHOMy KOHily coorsercrsenno Ha 0,66 u 0,56 A.
OnpeieNuTh Jy4eBYI0 CKOPOCTb 3BE3/bl OTHOCHTENLHO 3eM<
JIM B HOUb HAGJMIONEHHUH.

346. PemuTp mpeAnAylIyI0 3ajauy AN 3BE3JbI Pery.na
(a JIbBa), eciM Te Ke JIHHHH B ee CrIeKTpe CMELIenhl K ¢uo-

JIETOBOMY KOHIy cooTBeTcTBeHHO Ha 0,32 Au 0,27 A.
347. B Kakylo CTOpOHY CHNEKTpPa H HAa CKOJNbKQ MHJIJIK-<
METpOB CABHHYTbI IMHHM MOIVIOWIEHHS Ke/iesa ¢ IUINHOH BOJI-

He 5270 A u 4308 As CIeKTporpaMme 3pesfbl ¢ Jydesoil
cKopocTblo —60 KM/c, ecTH A¥cCnepcHs CNeKTpOrpaMMbl Ha

o o
nepBoM ee yuacTke paBHa 25 A/MM, a Ha Bropom 20 A/mm?
348. Boluncauth mosioxeHHe BOAOPORHBIX JHHHH IOIJIO-
mwenus Hy, Ho u H, B cnekrpax 3Besp, syueeas ckopocTs
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OHOR M3 KOTODHIX OTHOCHTeNbHO 3eMan pasHa —50 kwm/c,
a apyroi +30 kM/c. Hopmansnas AIHHA BOJHBI STHX AUHAE

coorBercTBeHRO 4861, 4102 u 3750 A
349. 3seann B llpaxona u y Ilpakona naxoasrcs B6JH-
an ceBepﬂoro noaoca  SK/MITHKH. JIlnaun  Kenmesa ¢

A=5168 A n A=4384 A 5 criekTpe. mepBOl 3BE3Ab CMellle-
Hbl K (HOJIETOBOMY KOHLly Ha 034A u 0,29 A a B CIIEKTpe

BTOPO# 3Be3AH — Ha 0,47 Amn 0,40 A. OnpenesuTb JyueBylo
CKOPOCTb 3THX 3Be3],.

350. Haiitn ayueBylo ckopocTs 3Be3nhl Kauonyca
(e Knnsg), ecnin B HOub Hab.1I0eHUH SKJIMNOTHYECKAsd JOJTO-
ta ConHua 6bl1a GAH3KOH K SKJIMOTHYECKOH AOJNTOTe 3Be3-

[e] o
JBl, a JUHAH TorJomeHns xenesa E (5270 A) u G (4326A) 8
CTEeKTpOrpaMMe 3Be3IH CABHHYTH K KPaCHOMY KOHLY COOT-
BETCTBEHIIO Ha 0,018 MM n 0,020 MM, npu AHMCIepCHH

20 A/MM Ha MepBOM yYacTKe CNeKTPOrpaMMu u 15 A/MM Ha
BTOPOM €€ y4YacTKe.

351. B Houp ¢ororpadpHpoBaHus cnekTpa 3Be3An Beru
(a JInpbl) ee sKANNTHYECKAS JOJITOTA OTVIHUAAACH OT SKJHI-
THyeckofl moarorsl Coauna Ha 180°, v JAHMHHH HOrJoUIENHA

Bojgopoaa Hy (4861 2&) u H, (4102 .X) O0Ka3aJHCh CABUHY~
TBIMH K (HOJETOBOMY KOHIY CIIEKTPOrPaMMBl COOTBETCT-
BenHo Ha 0,0225 MM u 0,0380 MM npH aucmepcHH Ha ydacrs

o o
KaxX pacroJioXkeHus: 3Tux auxuii papuoit 10 A/mMm n 5 A/Mm.
Ha#itu nyueeyio ckopocts Bern.
352. [Ipm xakux ycJOBHSIX MONpaBKa IPUBEAEHHS Jyue-
Bo#t ckopocTH 3Be3l K CosiHIY paBHA HYJIO H IIPH KaKHX €é
a6CcosloTHOe 3HAYeHHe CTAHOBHTCSH HAMOOJbIIHM?

KoMIOHEHTH cOGCTBEHHOTO
3pesna CKJI0HEeHHE FConnyHbit ABHKEHHS
napaxnake
- noa l no &
a Bausnenos +32°00* 07,072 -0c,0130 | —07,110
1 Bausnenos +16 27 0,031 +0,0033 —0,046
p Bausueunos +31 53 0,059 40,0121 +0, 154
B Fonuux
Mcos -+41 38 0,108 —0,0629 40,284
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353. ITo npusefieHHBIM B Tabauue CBEACHHAM BHUHCHUTD
BEJHYHHY # NO3HIHOHHLIA yros TaHrenmHaJbHOH CKOPOCTH
spe3n (cm. c. 109).

354, BHIYMCIHTb TAaHTEHLHAJbLHYIO CKOPOCTh 3BE€3J, M«
pannakc ¥ co6CTBeHHOe ABHIKEHHE KOTOPbIX yKa3aHbl MOC/e
ux naszsaumil: Aapraup (o Opaa) 07,198 u 07,6568, Cnuka
(o Hesur) 07,021 u (7,054; ¢ Ununeiina 07,285 n 4”,69.

355. [lng 3Be3n npeiblayluell 3afaud HAHTH KOMIIOHEH-
TH COOCTBEHIIQr0 ABMIKEHHS IO 3KBATOPHAJBHBIM KOOpAHHA-
TaM. [TO3HIHOHHEI yroJl COOCTBEHHOTO ABHIKEHHS H CKJOHe-
HHE Ka)XAOH 3Be3/Abl yKas3aHBl IOc/e ee Ha3BaHus: AJbTanp
54°4 u +8°44’; Cnuka 229°,5 u —10°54’; ¢ Mugehina 123°,0
n —57°00’,

356. 3a kakoll HHTepBaJ BpeMeHH H B KaKOM HampasJje-
HUHN 3Be3/bl MpeRblayllied 3agaud CMeCcTTCd Ha JAuaMerp
ayuroro aucka (30) ® kakumu GyAayT TOrAa HX dKBaTOpH-
aNbHble KOOpIHHATH B KoopaunHaTHo# cerke 1950.0, ecinm B
nacrosiliiee BpeMsi B 3TOH XK€ CeTKe WX KOOPAMHATH: y AJb-
ranpa 19948420°,6 u -+8°44'05", y Coukn 13722433¢,3 u
—10°54’04” n y & Unneiina 2195933¢,0 1 —56°59'34”?

357. Kakumu OyAyT 9KBATOpHAJbHbIE KOOPAHHATH 3BE3A
npeabigyuiesl 3agaun 8 2000 r. B KOOpAMHATHOH CETKE ITOrO
rofa, ecju B MecTax HUX MOJIOXKEHHS TOj0oBast UpeleccHs MO
NpAMOMY BOCXOXKIAEHHIO H MO CKJOHEHHIO (B MOCJEAOBATENb-
HOCTH nepeyucjeHusa 3pe3l) pasBea +2¢,88 u +9”,1; +3¢16
u —18",7; +4¢°,10 u 177,47

358. JlyueBasi ckopocTb 3Be3/ibl AxepHapa (o Dpupana)
paBHa -+ 19 km/c, ronuunslit napaanaxkc 07,032 u cob6erBen«
noe asmxkenue 07,098, a y sBesnn Hene6a (a JleGems) ana-
JIOTHUHBIE BEJHYHHBI DPaBHBl  COOTBETCTBEHHO — 5 EKM/c,
07,004 u 07,003. HaiiTy Be/HYHHY ¥ HampaBJeHHe NMPOCTpaH-~
CTBEHIO# CKOPOCTH 3THX 3Be3..

359. B cmexrpe 3esanl Ilpounona (e Masoro Ilca) au-

[e] 0

HUHU TOTJIOLEHHA XKeJe3a ¢ AJHHON BoJHB 5168 A u 4326 A

cMelieHbl (¢ yuyeToM cKopoctd 3emJuu) K (uoJIeTOBOMY KOH-
o

o
uy coorsercrsenno Ha 0,052 A u 0,043 A. Komnonents co6-
CTBEHHOTO JABHXEHHA 3Be3Abl paBHbl — 06,0473 no npsimomy
BOCXOX/eHHIO H —17,032 mo ckJ/IoNeHHio, a ee mapaJjiake
0”,288. HaiiTu BenuuuHy W HampasjeHHe MPOCTPAHCTBEH-
Hoit ckopoctu Ilponnona, cknouenne Kotoporo -+5°29’,

360. Ha cnexkrporpamme 3pe3an Kanemin (o Bosuuue-
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roy JHHHH TOIMIOIIEHHS JKeJe3a ¢ IJHHON BOJMHE 4958 A
el
¥ 4308 A caBuuyThl K Kpachomy Konuy Ha 0,015 MM npu nu-
o
CHepCHH Ha 9THX ydacTkax coorBercTBeHHO 50 A/MM

o
44 A/mm. CxaoHenue 3Be3fnl --45°58’, skaunruueckas LoJ-
rora 81°10’, skauntHueckas wupora -+22°52', napannake
07,073, a KOMIOHEHTH cobcTBennoro apuxenus -+ 0°,0083 u
—0”,427. B Houb Ha6aofeHHH SKIHNTHYECKAs [OJTOTa
Connua 6bina 46°18’. Ysuate BeqnuHHYy H HanpasJeHie MPo-
CTPaHCTBEHHOH CKOPOCTH 3BE3bl.

361. B nacrosmyio snoxy BH3yasbHbIH OJIeCK 3Be3/hl
Beru (a Jlupm) +0m,14, ee cob6ersentioe apukenue 07,343,
napaatake 07,123 u ayuesasi ckopoctb — 14 km/c. Halitn
an0Xxy HauGoJibilero cOamkenus Bern ¢ ComHLEM H BbIYHCe
JUTb [/ Hee PacCTOfHHe, Mmapanjakc, COOCTBEHHOE ABHKE-
HUe, JyuYeByl0 M TAHTeHUHaJbHYIO CKOpPOCTb M OJieck 3TOM
3BE3bl.

362. PerrnTh npeAbAYILYIO 3aKauy Ajs 3Be3nbl ToJnMa-
Ha (a Lenraspa), Bu3yaapHBIH OJ€CK KOTOPOH B CCBPEMEH-
HyI0 310Xy pasen +0m,06, coGersennoe asukenne 37,674,
napanaakc 07,751 u snyuesasi ckopoctb — 25 km/c. Kakumu
Oblid HekoMble BeTHUUHH 10 THIC. JleT Hazan M KakuMH OHH
6ynyt uepes 10 Tbic. seT mocie 3MOXH Hauboabllero c6au-
KEHUA?

363. B cnexrpax. janexux rajakTuk H KBasapos HalJi0-
Laercsl cMelleHde JHHHAA K KpacHOMYy KOHLY (KpacHoe cMe-
nierue). Ecan 3TO fiIBJeHHe MHTEPIPETHPOBATh Kak 3 (eKT
Jonnnepa, To KaKOH JyueBOH CKOPOCTbIO 06.1a1a10T Ha3BaH-
HBle OO'BEKThl MPH KPAacHOM CMeMIEHHH, COCTaBJIAIOILEM CO-
crsercrBentHo 0,1, 0,5 u 2 pjHHBI BOMHBI CNEKTpaJIbHBIX JIH-
HUHA?

364. [To nanubIM mpexblAyllell 3a4ayM BBIYHCIAHTL pac-
CTOSIHHS TeX e O0BEKTOB B ABYX KOCMOJIOTHYECKHX MOje-
JX, NpUHAB ToCcTOsIHHYI0 Xa66aa pasuo#i 50 kM/c-Mrc.

365. Haiitu kpacHoe CMelleHHE B CIEKTPaX BHETAJaKTH-
YeCKHX OO'BEKTOB, COOTBETCTBYIOIIEE NYUEBOH CKOPOCTH, pas-
Ho#t 0,25 u 0,75 ckopoctu cBera.

366. Kaxoe nosyunrtcs pasjiHuHe B JYUeBHIX CKOPOCTSAX
00DbeKTOB NpeAbAyle#l 3alauH, €CAH BMeCTO DEeNsTHBHCT-
ckoii popmy.sl s¢pderta [lonniepa HCMOMBb3OBATH OGBLIUHYIO
dopmyay sToro addexra?
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367. B TaGanue npuBeleHs CBENEHHAA O TpeX TaJaKkTH-
Kax:

6 B BuanrMas CMeuieHue
Ohanarmn | Coseomwe | Dl | ameamma | coewrpamom
Mlo1 B. Measennua| 28" X 28’ gm,9 6,94
M9%6 Jles 11 X 8 10,0 10,3

Mm88 Boaocw Bepo-
HHUKH 9 X 6 10,1 15,8

3was, uto y aunuéi H n K HoHH3OoBaHHOro kanbuus AIHHA

[o] o
sonunl 3968 A (H) u 3934 A (K), BbUHCAUTH JYUEBYIO CKO<
pocTh, PaccTosIHUE, JHHEeAHble pa3Mephl, aGCOMIOTHYIO 3Be3[-
HYI0 BEJAMUYHHY U CBETHMOCTb 3THX TaJIaKTHK.

368. B cnexktpe kBazapa CTA102, wumeromero G6Jaeck
17™.3, cMelleHHe SMHCCHOHHBIX JIMHHH NpPeBBIIUAET COOTBET-
CTBYIOILYIO AJMUHY BonHH B 1,037 pasa, a B cmektpe keasa-
pa PKS 0237—23 (6Gneck 16™,6) — B 2,223 pasa. Ha kakux
pPacCTOSHUAX HAaXOAATCS STH KBa3aphl H YeMy paBHa HX CBe-
THMOCTb? 3ajady peIIHTh IO JBYM KOCMOJIOTHUECKHM MO+
HeNsIM.

369. BrluncauTh paccrosiHue, JHHENHHble pa3Mephl H CBes
tTuMocTh KBasapa 3C 48, ecnu ero yrioeo#l [uaMerp pasen
07,56, 61eck 16,0, a nunusa A 2798 HOHM30BAHHOTO MAarHUS
CMeIleHa B ero CleKkTpe A0 nmosoxenus A 3832.

370. PewnTs npeablAymlyio 3afiauy s ksasapa 3C 273
c yrioesiM guamerpom 07,24 n Gieckom 12m,8, ecau amuccH-
OHHBI€ JIHHHH BOJIOPOJA B €ro CNeKTpe CABHIYTH:

Hy (. 4861) mo A =5640 A; H, (» 4340) no

A=5030 A u H3 (»4102) 1o A = 4760 A.

371. ¥V oanoro u3 HauGoJsiee ylaleHHEIX KBa3apos Kpac-
HOe cMellleKHe cocraBiaser 3,503 HOpMaJsibHOA NJWHB CIIEKT-
panpubix qunufi. HafiTh nyyesyio ckopocTb KBasapa d ones
HUTDL PacCTOsIHHE AO Hero,
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. 14708%37¢ m —13°00"; 14°14%31¢ u +19°19.

8°30"

.+ .

. 43835/, —8°15’ u +49°41".

. 472630° =66°37",5.

. —5124M36¢=—75°09",0 B +43°48".

. 5944%05¢ n +69°35’.

. 47274420 g +41°40".

. —17534,8=—28°27" u +37°38’; 26—27 nionsn, B paiione Asopckux

OCTPOBOB.

. 23756™04¢ n 11258402¢,
. AS=8742%43°»AT =8741M17¢; A S, =247 AT;=23756"04¢;

ASy=15%17417¢+AT,=15714%47¢ (mocne y Opuona).

. 11301%22¢ g 1471650¢,
. 17722u38e, 5922M38¢c, 1873558 u 11939%48¢,
. 8 ¢despana: 9714%, 97478 gy 8%47; 1 centalps: 22732%, 23705%

n 227054,

. Cupuyc: | uau 2 snBaps n 1 niu 2 uioas.

Anrapec: oxkosno 26 mas m 27 Hos6ps.

. 14741™09¢ » 1770533¢, )
. 19936M52¢, 2070714° wu 19707%04¢; 7734¥54¢, 8905™16° »n

7705406°.

. 9104M29°, 97I5™57° m  8715™47¢; 21702%31°, 21713¥59¢ n

20713%49¢; 9903456¢, 8237402¢ n 7336452¢; 2170158, 2035~ 04¢
n 19934M54¢,

16740 14° u 4741%44e,
a Augpomenn: 15759%57¢ u 0708459¢°;
B JIbBa: 471914¢ u 12928%]6°.
Berenbrefize: 12942¥45¢ u  21735%00° Cnuga:” 5¥12#40¢ 4
#04"550' 2272048

OJUIYKC: 720M48° n  16734%48°; Apkryp: 16752%49¢ u
11°06%49°, AR



103. Kane.rma 22 mapra, 5713%00°, 17154109, 17705 10¢ u 18705~10°;
17913900735 531 7408¢; -5107408° H~6"m<‘f08°'1 22\ wiois,
5413000, ™ 11‘*13"27“ 115034276 w.-.12108%27¢,
17913%00¢,; .23715%25¢ o 23"05"25c (nepea HayaJoM
IR FHHOH nam) HIR 23"11"29c " 23“01'429" (B nannywo
naary) u 0205%25¢,
Beras 22 mapra, 18735%15¢, 6"39"100 6“29"100 o 7129%10°;
6735% 15¢, 18737%12¢, 18197412¢ W 19927%12¢; . 22 miokf,
18735M 159, - 0¥33%30¢, 0123300 . m. 1923430°; 635150,
12"‘31“32",~l2"‘21"“82c u 13221%32¢, -
104. Cupuyc: 1946"18¢ n 13711%22¢; Anpraup: 14749%33¢ u 218M33".
105. 4152431¢ u 13937M24¢; 5719370 y [4904%30¢. '
106. 6757148¢=104°27",0 u 11717436° = 169°24’,0.
107. A=140°11" u 2=16°01"; A=—304" u z=T7°58".
108. 15 anpenst, A==—85°42" u z=63°01"; A=—51°20' n 2==87°09";
20 aprycra, A=-448°28" u 2=>50°07"; A=+70°11' u 2=95°06".

109. Ypan: A=—7°36" u z2=52°56"; Hentyn: A=—4542" u 2="76°26'".
110. Ha ¢@=-+68°20° Bcerna nax ropusonroM. Ha @=-37°45'
$=22741%5, 64000 1 1371845 AS=14%37%; 22 wMapra

T,l=11"45M 199024 § 26719%=21]9™ (23. I11), AT=14%34x,
22 miousn Tr=5%43%, 13400™ n 20717™, AT=14734",

111, Ha ¢=+68°59" Kactop we 3axomuT, AHTapec He BOCXOIMT.
Ha @=+4237°45 Kacrop 15 ampens: 226°41” u 11703%; 0° u
19905™; 133°19” u 3708%; 180° u 7707"; 15 oxkTAGpsA: a3UMYTH —
Te xe; 23704M, 7“06“, 15708% n 19"04“ Anrdpec, 15 anpens:
303°34” u 23730™; 0° u 4703™; 56°26" n 8236™; 180° u 16701%;
15 okTs6ps: asmwmi——'re xke; 11927%, 15959%, 20732 u 3757¥,

112. Ha ¢=+59°57', paBHOJEHCTBHE: 268°32 n 6725%; 0° n 12"31"
91°28” u 18738%; +30°03’' u —30°03"; 12"14M JleTHee cOMHIECTOR -
HHe: 254°52° m 3700M; 0° m 12725%; 145°08" u 21%51™; +53°30°
u —6°36’ (Genas Hoqb) 187524, 3umuee coJHuecTosinne: 320°17/

©u 9"28%; 0° u 12922%; 39°43’ u 15%18™; +6°36” u —53°30"; 553",
Ha ¢= +69°18' B nenb paBHOZNeHCTBHs: 267°45’ u 7704™; 0° u
13714™;  92°15” w  19923™; 420°42" 'm —20°42'; 12719,
21.VI 6>(90°—~q3) He 3axonut; +44°09" u +2°45’, a c yuerom
cpenneit pedpakuun +3°00" (nonspubift  gmewn); 22.XH  d<—
—(90°—@), He BOCXOmHT; —2°45’ (cymepxu) o ——44°09’ (noasip-
Hasi HOYb).

113. Cupuyc B 8743%; Peryn B 17727%; Kaneana B 19701%,

114. 1790748 u 8°ll’ 16733%,1 u +11 10",

115. 9,02 a. e. u 10,06 a. e.; 29,83 a. e. u 30,31 a, e.

116. 29,83 a. e. u 29,52 a. e., ITnyTon — Ginxe.

117. v=arccos (—e).

118. 0,093'u 1,38 a. e.; 0,777 u 0,44 a. e. Anonnc — Ganxe,

119. 1,081 a. e. u 1,975 a. e; 3,930 a. e. u 4,641 a. e.

120. 225 cyt u 5,458 roza.

121. 1,8F roxa u 919 Jer.

122. 32,55 u 7%,15.

123. 185,3-10% km u 526,7-10° km.

124, 0,017; nepurenufi u adenui.

125. 0,158, 2,056 a. e. u 2,828 a. e.; 0,132, 2,716 a. é u 3,542 a. e.

126. 1,467 a. e. n 0,533 a. e.; 2,666 a. c. u 0,382 a. e.

127. Or 23'12” no 19’16".

128. 0,017, 0,983 -a.-e. u 1,017-a. e; 1,07; 1,09, 1,67 u 7,04,
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129. 6,80 km/c u 4,74 gm/c.

130. 28,7 km/c, 17,9 km/c u 13,0 rm/c.

131. v=arccos (—e).

132. 2,734 a. e. u 3,102 a. e.

133. 88%; 0,387 a. e 0,206; 0,467 a. e.; 1,467 a. e; 0,533 a. e;
479 xm/c; 2,31; 29,53 roma; 9,554 a. e.; 0,055; 10,079 a. e.;
11,079 a. e.; 8,024 a. e.; 9,63 xkm/c; 1,25.

134. 3 anpesas 1974 r. u 12 uiona 1977 r.

135. 6 nekaGps 1975 r. u 2 despans 1976 r.

136. 341° u 16°.

137. 266° u 112°

138. 8 oxtabps 1975 r. u 22 anmpeas 1975 r.

139. 20 urons 1976 r.

140. 5 ampena 1977 r.

141. 19 masa 1975 r.

142, B6auzn 2 nexaGps 1980 r.

143. 0% 62° 0° 180° 0°.

144, 270° 270°% 225°% 270° 349°

145. 7,26 roza.

146. Mapc: 15 u 17 ner; 56,7-10% xM n 398-10° MK,
dpor: 37 mer u 44 roxa; 20,3-10% kM u 416-10° kM.

147. 6371 xm u =~ 1/300.

148. 41,4010 kv, 149,6-10°% kM u 8,794.

149. 149,6-10% kv n 8”,794.

150. 5702”7, 61’31” n 53'55”.

151, 33/31” n 29'22”.

152. 381 860 km u 0,0634; 382 140 kM u 0,0641.

153. 79,80-10% kM u 0,206.

154. 2258108 km=0,151 a. e, 1,458 a. e. u 0,222.

155. 07,48, 0”,51 u 0”,46; 07,302, 07,305 u 0”,300.

156. Or 87,943 no 87,650.

157. 1736 xwm.

158. 71400 &M, 69900 kM, 67 000 kM B =~ 1/16; 60000 km, 58 0G0 kM,
54 200 kM u ~1/10.

159. 30500 xM u oxoso 5108 kM.

160. 109,1 uau 696 000 kM, 570 kM u 17 200 kM.

161. 421,8-10% kv, 670,9-10% xm, 1070-10° xm u 1882:10° kM.

162. 9400 kM r 23 500 kM.

163. 07,549 ¢c-1=2,66.10-% pan/c; 4,62 m/c, 4,00 m/c u 2,31 Mm/c.

164. 0,610 c~1=36",6 ¢c~! u 12,7 xm/c; 07,605 c-'=36",3 ¢!, 10,6 Km/c
u 6,13 km/c.

165. 247374, 4=24937%24¢; 241 m/c, 226 M/c u 155 wu/c.

166. 60°0; 75°5 u 82°8.

167. 176® u 297,53,

168. 23452M2; 257,42, 35%,2.

169. 1177 u 8,24 ropa=13,37-7T.

170. 35,/02) u 49,562; 29,78 u 42,11; 13,06 u 18,47; 4,74 u 6,70 (Bce —
KM/c).

171. 15,2 u 11,3; 13,4 u 12,8 (kM/c); 2,27 a. e.

172. 47,9, 59,0 u 38,9; 24,1, 26,5 u 21,9 (xm/c).

173. 0; 36,4; 13,5; 13,9 (xm/c).

174. Jlugusa: 18,0, 19,5 u 16,7 (xm/c); 18,0 n 25,4; 18,8 n 26,6; 17,4
u 24,6 (km/c). Aponnc: 21,2, 60,0 u 7,5 (km/c); 21,2 u 30,0; 45,1
u 63,8; 159 u 22,5 (xm/c). :
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175.
176.
177.
178.
179.

180.
181,

0,327 a. e. u 0,440 a. e.

26,48 km/c; 25,33 u 35,82 (km/c).

30,55 km/c; 27,75 u 39,24 (xm/c).

0,42 a. e.

vg=160 KM/c>vn=159 KM/c, no rumepbone; vy=36,5 KM/c<<vg=
=379 KM/c, no samuncy, T=26,7 roza.

4,356 rona; 2,667 a. e; 0,115; 2,360 a. e.; 2,974 a. e; 18,24 km/c
H 16,24 km/c.

3,19 a. e; 5,70 roma; 1,21 roma=442%; 18,29; 18,10, 16,83 u
16,01 (xm/c).

182. 0,107

183.
184,
185.
186.

187.
188.
189.
190.
191,
192,
193.
194

195.
196.

Iy

197.

198.
199,
200.
201.

202.

203.

204.

205.
206.
207.

208.

209.
210.

211.
212,
213.

214.

»

14,7.

333 000.

2296 u 14,3 xM/c; 550% u 1,71 xm/c.

14,6 u 14,0 xM/c; 14,4 n 20,4; 142 u 20,0 km/c. 2,02 u 1,45 kM/c;
1,87 u 2,64; 1,58 u 2,23 km/c.

421,7-10% km u 17,3 g™/c; 1883-10° xkm u 8,18 rM/c.
k:n%u k.

B 8 pas Goawiue; 243% n 10,42 rona.

38,63 cyr.

791 n 11,2; 559 n 7,91; 2,64 u 3,73; 1,02 u 1,44 xm/c.
1,02; 1,08 u 0,97 rm/c.

437 u 618. 218 u 309; 146 m 206 kM/c.

1,68 n 2,38; 7,32 u 10,4; 3,54 u 5,00 xm/c.

6,46 kM/c u 2735M5; 4,57 kM/c u T718M,

2,89 km/c u 3°05%; 2,04 km/c u 8743™; 349 kM/c m 5913
24,7 xm/c n 14945™,
S m n
= ; - 1.
m ]/ — um p u

280 kM u 7,74 rM/c; 2980 kM u 6,53 kM/c; 4190 kM u 6,14 xm/c.
35790 xM u 3,07 km/c.

17000 kM u 1,45 km/c; 89600 kM u 28,2 kM/c.

emusie: 7,79 wkM/c u 19283; 7,35 xm/c u 1945%. Jlyunwe:
1,59 km/c n 27°07%; 1,34 xm/c u 3734™, Mapcuanckne: 3,44 Km/c
u 1750; 3,11 km/c m 2728™. IOnuteposni: 42,1 xM/c n 2758M;
41,8 km/c u 3701™,

30°53 u 229° k samany; He peaneH w 1°20 K 3amany; 0°10 u 4°30
K BOCTOKY (110 3¢MHBIM NPEACTABICHHAM).

ITo sanuncy: a=12760 kM, e=0,485, T=240"; yfiner no rumnep-
GoJie; ynajeT Ha [JaHery.

301 km u 2,94 xm/c, 630 xm u 3,34 xM/c; 724 kM uw 7,26 wm/c,
1534 xm u 8,28 rm/c.

0,435 u 0,565; 0,252 u 0,748.

44™ 8 u 44M9; 55M g 11922M,

0,0123 u 0,0123.

1,58, 1,71 u 1,46 xm/c; 1,65, 1,69 u 1,61 xm/c.

0,108 u 0,107.

0,814.

6625 km; 0,011; 89™.4; 7,76, 7,85 u 7,68 xm/c; 44,1 u 4543

26 170 km; 0,737; 11742%; 390, 10,02 u 1,52 xm/c; 55% u 10747™,
22240 xm; 0,868; 39%5; 0,98, 3,68 u 0,26 (km/c); 19,2 u 38%3.
91 100 &um; 0,212; 4%16™; 37,3, 46,3 u 30,1 xm/c; 93" u 163M.

27 000 xm; 0,74F; 40620 km; 9,94 u 1,48 kmfe; ~ 17 u 1173
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1215.

216.
217.
218.
219.
220.

+

221.
222,
223,
224,
225.

226.
221,
228,
229,

230.

231.
232,

233.
234.
235.
236.
237.
238.

239.
240.

241.
242,

243.

244,
245.
246.
247,
248,
249,
250.

251.
252.
253.
2564.
255.

a=1880 xm, g=1780 KM, Q=1980 ‘ku, fg=43 xm, =053,
va=1,61 KN/c; £q=170 KM/C..Dg= 1,58 KM/, 1=57% H T==65"..
1,262 a. e; 0,208; 0,708 roga=258 tyr; 11,6 xm/e. -
94°1 k sanany or Coanna,

5,6 km/c; 37°,6 K BOCTOKY.

2 rona 8 mec.=974 cyr. .
0,862 a. e.; 0,161; 0,400 roxa=146 nmei; 11,5 km/c; BoeTounas
anonrauns 45°56; k 3emze: 10,8 Kkm/c, N0 seMHBIM. NPEACTABICHHAM
ssonrauus sanaznas 98°3 (B HeGe BenepH — BoctOuHnas);. 2 ro-
na 1 mec.

Uepes CHHONHYECKHA MEPHOA.

3,70, 8,86 u 0,46 m/c2

B 6 pa3):

273 u 11,3 m/c2,

%,45, 1,09 u 0,93, 0,41 m/c?,

Ymn2 u m.

0,59 cM/c2.

0,59 cm/c2.

0,27 cm/c2.

0,27 cM/c?, a B nosne tarotenus Coauma 0,59 cm/c2,

m:n%u m-l,

Or 271 nmo 6,28 cm/c%, or 2,42.10-* no 6,82-10-%cm/c?
or 4,74-10-* mo 1,68 cm/c? (B 3550 pas).

Ot 0,18 mo 8,11 m/c? (B 45 pa3s).

Ot 0,93. cm/c? no 8,21 M/c? (B 879 pas).

75 cm/c® u 3,76 cm/c2.

4660 KM OT neHTpa 3eMJiH.

343980 KM OT uentrpa 3eMJH.

1:16; 07,37; 15™; 750%, 60 n 190%; 1:8; 0”,14; 17™1; 2000%
(unkorga ne mpumensercs), 170% n 500%,

1) ’38‘ n 53’; 150% u 13’; 2) 430% u 4/,6; 1730* (ne npumensiercs)
n 1’2

1) 1:10; 27; 11m3; 140%, 12* u 35%; 2) 1:10, 27; 11™6; 160%,
13 u 40%.

1) 25% u 80’; 35% u 57; 70*u29’; 2) 28*u71’; 40* u 50’; 80* u 25/,
1) 371 » 5,4; 520 u 38, 1040 u 1’9 (me npumensercs);
W,=180%. 2) 124* u 16°,1; 173% u 11’5; 346* u 5 8; W,=55%;
BCE NPUMEHHMBL.

W,=42x u W,=500%, W=250%— noaxoaur; W,=83%,
Wnu=1000* u W=1500% — He MOAXOXHUT.

0,70” n 0”,14,

2”7 u 1”.8.

17,4, 50 n 20 mMm; 07,16, 438 u 32 mm.

IBe — B moGoit; TpeTbst — npr 60 u D=120 mm.

Mapc n VYpan sugus, Hentyn — na npepene.

37x u 30%.

1) 0,36 MM n 28 mm; 69”4 Mm~!'; 18900 kM/MM n 124 KM/MM.
2) 2,9 mm u 223 mMm; 87,6 MM~!; 2340 kM/MM U 15,6 KM/MM.

4’3 mm~1; 68000 xm/mMM u 470 km/mMM; 0,1 MM B 7,4 MMm.

344. em; 1:10,4; E'=1'Mmm~!; 0,58 mm.

80°, 115¢ u 19,2, '

135% n 14’8,

40,5 MM u 277; 13,5 MM 1 9’,

‘




256.. 650 M i&’@ 104 m; 1:16; 07,22; 16m,1; $300% (me npﬁ“elme'reﬂ
n 1085.° 1,5 6’2 mls 5 13° 53° w 158° 6°, 25° 4¢,

257. OnTHuecKHi ,Q2, paguo — 124' 42w 42’

258. 17,64; 07,025 u 0”28,

259. 0,39 182 n 0,11,

260. 312" 248° u 280°

261. ~6 u 32.

262, ~49 u 166,

263. ~69,

264. 2m5 5m,0; 7m5,"

265. 1

266. 437 108,

267, +1m25 n 3,16; +0m™24 n 1,25; =0m,17 8 1: 1,17,

268. +2m,40 n +4m,32; 4-0m,74 u —0™,20.

269. 1,00; 413 184 n 586 1,24, 2,94 n 2,38.

270. 169 n 1,79.

271. Ha 1m50; 3™,01 u 5 Ign.

272. +3m98 n +5m,48; —1m90 u —3m 41,

273. 25,1.

274. 437~103.

275. 12-10°, .

276. ~83 u —28m,84; 21’ n —25™,86; 49” n ~187,80.

277. —9™,0 u 12/; —-5"‘ 2u 2.

278. 12"'1 " 13'"3 14"'9 u 16m,1; 15m1 n 16™3.

279. BBesnoo(SpaaHo, —4m4 u +0"‘2

280. fIpue Kaxercs Cnpnyc B 150 pas; ceeThMocTs € 3MeH Goasbwe B
2,68 pasa.

281. E,: E;=14,3; L;: Ly=685.

282. 200 nc 1 652 cB. r; 27 ncwn 88 ¢B.r.; 398 nc u 13 ¢B. T.

283. 07,004; 07,048 u 0” 752.

284. 9,3; 4610; 1:7,6;

285. 16,8; 12940; 1:520.

286. 3,16; 1; 3,31.

287. 8320 n 17 400.

288. ~ 80800 u 61800; 561 u 245.

289. 67 300;-1.3; B 132 108 pa3 MeHblie.

290. 32,2 n¢ u 0" 031; 19,2 nc u 07,052; 239 nc u 07,004

291, 46,6 nc u G”021

292. O6e cnabee: B 2,5 n 36 pas.

293. +0™41.

294, +6m,83 n 7™,40; +8m,39 u +8796; +11™,29 n +11m 86.

295. +1m.50; +1'"75 +0m 99,

296. 20 000 K; 6000 K; 4400 K.

297. Ot 5750 o 5800 K.

208. 4995 A (=~ 5000 A)

299. 13600 K; 8400 K n 3000 K.

300. 15200 K 13200 K n 3900 K.

301. 20000 K: 11 100 K; 6000 K u 3240 K.

302. 15500 K; 20300 K; 9100 K; 5080 K; 4060 K; 3350 K.

303, 1448, 2615, 4869, 8941, 1869, 1427, 3184, 5703, 7135 u 8648 A
304. 3,1 29; 16 n 4,3; 97 u 912 700; 45 u 89 900.

305. 53 n 147 000; 93 n 804 400; 394 u 61-10°.

306. Pasmuune B 494 pasa.
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307. 650; 2,1; 0,97.
308. 07,0014 u 38; 07,0017 u 23; 0”,0035 n 42.
309. B 400; 10* u 25-10* pas.

310. 82.
311, —0™,05.
312, —3m,0.

313. 21 u 5,53-10-* r/fcm® 31 n 1,89-10—¢ r/cm?; 0,28 n 32,0 rfem?,

314. 4570; 71 u 4,0-10-% r/cm® — cBepxruraur;

12,1; 1,5 u 0,99 r/cmM® — 3se3aa rAaBHOA n0C/IeJ0BaTENLHOCTH;
1,78-10-% 0,012 u ~900 Kr/cM® — Gesiblii KapJauk.

315. 42.8.

316. 4,2,

317. 2,8 u 2,1; 20 u 1,8; 1,10 n 1,06.

318. 1,6; 4,1 u 0,96 r/fcm3; 1,9; 6,9 u 0,41 riemd;

1,2; 1,7 u 0,90 r/cm®,

319. 39.1022 kpT, 4,33-108 TH/C, 374-10° TH/CYT M 136-10'% TH/TOA;
1771024 ks, 19,7108 TH/C, 17-10" THfCYT U 6210 TH/TOX;
454.1022 xBT, 50,4108 TH/C, 4,35-10'2 TH/CYT M 15,9-10'* TH/rO;;
257.1028 kT, 28,6-101° TH/C, 24,7-10'® TH/cyT M 90,1101 TH/rOA.

320. 7,35-10'2 ner; 8,06-10'0 jer; 1,26-10!2 jet; 1,66-10° ser.

3
. 3 - s
ﬂ‘;‘“ My | Ly | My |Lp|M| R | R® | P oiTK
[po-
unon |+2m,68(7,0 |+2m,63/6,9/1,82,1 9,7 0,25 [6400
Cnyr- -
mik | 4+13,01 [se0 -~ | —10,6[0,013]2,3-1073,9-105{7900

[Ipounon—3Be3na TriraBHOH NMOCIENOBAaTEAbHOCTH, CHYTHUK—
GeJplit KapJauk.

322. - » T 1]
3N My (Lo | My | Ly | R{RY | M| Pl T

a, | +4™71i1,06(+4m66|1,07 |1,05{1,16]1,05{1,28] 5870
ag | 6,08 10,30{+5,50 {0,49]1,03{1,09}0,95]1,23| 4600

OGe 3Be3abl IJaBHOH MOCJAEJ0BATLAbHOCTH,

323. 3m 91.

324. 3m 85,

325. 4m,73 u 4m8l.

326. 1m,09.

327. 1™ 57,

328. 4™ 68; 5,22 u 6™,79.
329. 25,4; 11,5 u 36,9~37.
338. 2,7.

331. 15,2 ‘'u 66,5.

332, 1.

333. 46109, 29u33;,18ul1,8; 53u 3.2
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334. B 3,3 n 22900 pas.
335. B 2,3 u 1,7; 2,3 u 1,9 paza.

336, Ot 730 o 1010 (s 1,38 pasa) u or 160 mo 230 (s 1,44 pasa).
337. 4300 K n 4650 K.

338, B cmnnx ayuax 8B | ALp  |wwednecna | e tneca
(3a cytku) | (3a cyTkn)
e M. Measeauun 0m,16 1,16 —0m,121] 0,060

{ Bausueuos 0,80 2,09 —0,236 | 40,118

v Opaa 1,28 3,25 —0,535 | +0,268

TY lura 1,40 3,63 —0,380 | 0,190

UZ Ulura 1,37 3,53 —0,279 | +0,140

YBeauue- | ¥Menblre~

B KeaThX Jayyax AV ALy 6;‘20‘5“ 6:]‘:':“3 P, cyTkn

(3a cyTkn) | (3a cyTKM)

a M. Mexseauun o™ 11 1,11 | —0™ 083 40,042 3,97

¢ Bausnenon 0,48 | 1,56 | —0,142 | 40,071 | 10,15
n Opaa 0,83 | 2,15 | —0,347 | 40,174 | 7,18
TY Illura 0,87 | 2,23 | —0,236 [ 4-0, 118 11,05
UZ Ulura 0,88 | 2,25 | —0,179 | +0,090 | 14,74

Yrkaszanne: y nebeun 6Jeck BO3pacTaeT NpHMEpPHO B JABa pasa Obl-
CTpee ero yMeHbIUEeHHs.

339. [launwvie pns rpacgHKoB.

3Beana P AV AB A(B—V)
a M. MeaBeanun 32,97 om,11 0™, 16 +0m 05
n Opaa 7,18 0,83 1,28 + 0,45

¢ Baunznenos 10,15 0,48 0,80 +0,32
TY Iura 11,05 0,87 1,40 +0,53
UZ Ulnra 14,74 0,88 1,37 +0,49

340, 35 u bmJ4.

341. B 5750 pas, na —1m.88 nmm B 5,65 pasa.

342, 1/250 u 160-10% 1000 mnc.

343. 2500 kwm/c.

344. 3,16 Mnc=10,3-10° ¢B. r.; 32-10% nmcXx13-10® nc;
10,5 Mnc=234,2-10% cB. r.; 43-10% ncx30-10° me,

345. 4+40,8 kwm/c.

346. —19,7 Kwm/c.

347. K ¢uoner. konuy: —0,042 Mmm u —0,043 mm,

348. 4860,2; 4101,3 u 3749,4 Ao; 4861,5; 4102,4 n 3750,4 3
349. —19,8 xm/c u —27,3 km/c.
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350.

+20,6 km/c,

350 — 139 kafe.

3§2.

353.
354.
355.
356.

357:
358.
259.
3560.

361.
362,

363.
364,

365.
366.
367,

368.

369.

370.

371,

\A\Vr.=‘0 npu B=90° u (As -—7\.(.)_ =0° uan 180%
AV, =298 km/c npu P=0 1 (A,—A~ )==-90°

13,0 km/¢ 1°236%2; 10,1 ku/c’n 134°2; 17,5 km/c w4551
33,4 xm/c u 291°9.

15,8; 12,2 u 78,0 km/c. ) ,
+0°,036 u +07,383; —0¢,003 u —0”,035; +0°,481 u —2”,556.
[Mpunsro d ( =1800”. Aabraup: 3a 2740 JeT, K .ceB.-BOCTOKY,

o=19749%59¢ 1 u 8=+9°01'33"; Cnuxa: 3a 33300 ner, Kk IOro-
sanany, o=13%21%0°,0 1’'6=—11°13"31"; ¢ Unneiina: 3a 384 roxa,
K I0r0-BOCTOKY, @=22902437¢7 u §==—57°15"566".
a=1150"46°4 u 8= 48°51'59"; oo =13925%11¢ 1 n
0==-11°19741": @a=22703%22°,1 n O6=-—56°47"12".
24 xmfc u 38°% 6 xM/c u 146°
20,8 km/c u 99°
41,2 gMmfc 1 43°2.
Yepes 310-10° set: 5,50 nc u 07,182; 07,755; 0 u 19 km/c; —0™,71.
Yepes 28,1.10% ser; 0,902 nc u 17,108; 77,992, 0 u 34 km/c;
—0m™,78.
10 teiC. JleT Hasax: 1,60 uc u 07,625; 27,505; —28 km/c u 19 kum/c;
+0m 46, .
Yepe3 10 THIC. JeT mocne HauGoabwero cOmmxenus: 0,967 nc u
17,034; 67,915; 412 &M/c u 32 km/c; —0™,62,
30-10°, 115,5.10° u 240-10% (kwm/c).
B 3akpmoﬁz 545 Mnc=1,78-10° cB r.; 2-10° Mnc=6,5-10 cB. r.;
4.103 Mnc=13-10° cB. r.; B oTkpbITOii: 564 Mnc=1,84-10° ¢B. r.;
2,21-10* Muc=7,2-10° cB. r.; 5,08-10° Mnc=16,6-10° cB. r.
0,29 u 1,65.
0,29¢ Bmecro 0,25¢ u 1,65¢ Bmecto 0,75¢.
510 km/c, 10,2 Mnc=33,3-10% cs. r.,  83,1-103%83,1-10% nc,
—2im8 uy 43,7-109 780 xm/c, 15,6 Mnc=50,9.10%.cB. r.,
49,9-10%% 36,3-10° nc, —20™,9 u 19,0-10% 1200 xm/c, 24,0 Mnc=
=78,2-108 cB. r., 62,8-10%x41,9-10% nc, —21™,8 u 43,7-109,
1) 3,06-10° Mnc=10-10° cs. r.”u 76-10'%;

8,59.10° Mnc=11,7-10° cB. r. u 132.101; ‘
2) 4,14-10° Mpc=13,5-10° cB. r. u 331-10'% 5,32-102 Mnc=

=17,3-10% cB. r. u 525.10°,
B sakpuroii: 1,62-10° Mnc=528-10° cB. r., 4400 nc=
=14,3-10% c8. r., 8,32-10!. B otkperoii: 1,74-10* Mnc=5,67X
X100 ¢8. r., 4720 nc=15,4-10% cs. r., 10- 101,
B sakpwoitoii: 828 Mnc=2,7-10° c¢B. r.,, 963 nc=3140 cs. r,,
4,37.1012,
B otkpuitoit: 864 Mnc=2,8-10° ¢b. r.,, 1000 nc=3260 cB. r.,
4,79-10'2, i
0,907 ¢=272 000 xm/c; 4,67-10° Mnc=15,2-10° ¢B. I, u
6,36-10% Mnc=20,7-10° cs. r.
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NIPUNONEHUE

Ta6avyae 1

TlepeBoj enHHHL BpeMeHH B IpajyCHble €IHHHLBI

Yacn MunyTh BpeMmenn B rpaaycax CexkyHAbl BpeMeRM B MHHYyTax ' |’
B Tpaaycax W MHHYTax AYTH H CeKYHAdX AYTH
q [ M o M o 4 c " ¢ [
1 15 1 015{ 31 7 45 1 015} 31 7 45
2 30 2 1030 32 8 00 2 1030 32 8 00
3 45 3 0451 33 8 15 3 045| 33 815
4 60 4 100 34 8 30 4 100 34 8 30
b 75 5 115} 36 8 45 5 1156] 35 5 45
6 90 6 |130]| 36 9 00 6 | 130 36 9 00
7 105 7 145 37 915 7 145| 37 915
8 120 8 200 38 9 30 8 [200( 38 9 30
9 135 9 |215} 39 9 45 9 | 215 39 9 45
10 150 10 |23 40 {10O00Of 10 | 230 40 10 00
11 ] 165 11 245 41 10 15 11 245 4] 10 15
12 180 12 {300 42 {1030 12 [300] 42 10 30
13 195 13 |3 15] 43 |10 45 13 315 43 10 45
14 210 14 |330| 44 |11 00 14 330 44 11 00
15 | 225 15 345 45 |11 15 15 | 345| 45 11 195
16 .| 240 16 |400] 46 (11 30 16 {400] 46 11 30
17 255 17 415 47 |11 45 17 4 15 47 11 45},
18 | 270 18 {430| 48 [1200f 18 {430 48 {1200
19 285 19 445 49 |12 15 19 | 445 49 12 15
20 | 300 .20 |500) 50 |1230] 20 [500]| 50 12 30
2t | 315 21 5151 51 (1245} 21 515} bl 12 45
22 | 330 22 | 530 52 (1300 22 |530]| 52 13 00
23 | 345 23 1545 53 |13 15| 23 |5 45| 53 13 15
24 | 360 24 6 00| 54 |1330f 24 6 00| 54 13 30
25 [615| 55 [1345) 25 |6 15| 55 13 45
26 1630f 55 |1400( 26 |6 30| 56 14 00
27 | 645 57 (1415 27 |6 45| 57 14 15
28 | 700 58 |1430) 28 |700| 58 14 30
29 | 715| 59 {14450 29 (715} 59 14 45
30 |730| 60 {1500 30 |730| 60 {150




Tab6aruya 2
MepeBoa rpafgycHeIX €IMHHIl B €JUHHIBI BpEeMeHH

Fpanycur MUHYTH AyrH B eAMHMLAX Cexynanl AyrH B e XHHHLAX
B :;:lel‘;’:‘leui;tfx BpeMeHH BpeMeHH
o [u m ‘ MC ’ M c " c " ¢
1 |0 4 1 10 4| 31 2 4 1 10,07| 31 | 2,07
2 10 8 2 |0 8| 32 2 8 2 10,13| 32 |2,13
3 1012 3 1012 33 212 3 (0,20 33 |22
4 -1016 4 1016 34 2 16 4 10,27 | 34 2,27
5 020 5 020 35 2 20 5 10,33| 35 {2,383
6 | 024 6 [024] 36 224 6 10,40 | 36 | 2,640
7 1028 7 [028 | 37 2 28 7 10,47 37 | 2,47
8 {032 8 [032] 38 2 32 8 {0,53] 38 | 2,53
9 |036 9 036 39 2 36 9 10,60| 39 | 2,60
10 |040) 10 | 040] 40 2 40 10 {0,67| 40 | 2,67
11 0441 1 044 41 2 44 1 10,73 41 2,73
12 | 048 12 o 43| 42 | 248) 12 10,80 | 42 | 2¢0
13 1052) 13 [052] 43 2 52 13 10,87 43 | 2,87
14 | 056 14 1056 | 44 25| 14 |0,93] 44 | 2,93
15 1 00| 15 100 45 { 800 15 [1,00{ 45 3,00
20 | 120 16 |1 4| 46 |3 16 11,07 | 46 | 3,07
30 200 17 |1 8] 47 3 17 1,131 47 | 3,13
40 (240 18 |1 12 48 3120 18 [ 1,20 43 |3,20
50 (320 19 {1 16| 49 3 16 19 l‘;27 49 | 3,27
60 | 400 20 120} 50 320) 20 1,33 ] 50 | 3,633
70 1440 21 1241 51 3 24 21 1,40 | 51 | 3,40
80 |5 20| 22 128 52 328 22 {1,47| 52 | 3,47
90 | 600 23 1 32| 53 332 23 {1,583 53 (3,53
100 |6 40| 24 136 &4 336 24 1,60 54 | 3,60
150 (1000 25 |1 40| &5 3404 25 (1,67 55 | 3,67
200 (1320 26 |1 44| 56 344 26 11,73 56 | 3,73
250 |16 40| 27 | 148 57 343 27 | 1,80| 57 | 3,80
300 |20 00 28 | 152 58 4352 28 1,87 88 |3,87
350 (2320 29 | 1586 59 356 29 [1,93| 59 | 3,93
360 2400 30 ]200| 60 400) 30 |2,00] 60 | 4,00
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Ta6auya 3

Tlepescn, HHTEpPBANIOB BPEMEHH

Mpu nepeBoxe MHTEPBANOB cpemHero spemenn AT B HHTEpBAAbI
3Be3gHOro Bpemenn AS nonpapka npubasasiercs.

Tipu nepesoje MHTEPBANOB 3Be3AHOr0 BpeMeHH AS B MHTEPBAIbI
cpentero Bpemenu AT nonpaska BbIUHTaeTCH.

=1 g ] o = < = 3 = s <
4 M C q M C M C M Cc M T M C
1lo 10132 osl| 1] o0fis]| 83| 5|46]| 8
olo 20142 13 2] of17| 33| 5)47| 8
3lo 30li15]2 o8| 3| oft1s| 3[33| 5{48| 8
alo 3ol1sle 38| 4| 1 19| 3)3a]| 6]49] 8
510 49172 47| 5] 1 ]2/ 33| 65| 8
6lo 500182 e7| 6| 1t ]ot| 33| 651 8
711 o9l19 |3 o7 | 7| t|22| 4(37] 6[52] 9
sl1 1902 |3 17| 8] t|e3| 4|38] 6153] 9
9l1 9292113 27 of 1 leal aj39] 6/54| 9
ojt 33lo2l3 37|10] 22| 4(40] 755| 9
1|1 48l23 {3 4611 2|26] 441 7|56]| 9
1201 s8foa |3 s 12| 27| 4ja2| 7]57| 9

i3] 2 28| 543 7058110

14| 2 20| 5)44a) 7]59] 10

151 2 13]| 5145{ 7160]10
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