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OPEANCIOBHUE

Pewenue 3agay noMoraer ycsoenuio Kypca ofmelf act-
POHOMHH, TaK K4K II0Ka3biBAaeT KOHKPETHOe INpHMeHenHe
TEOPETHIECKHX OCHOB HayKA.

B xkamxnom pasjene 3ajauH PacHOJOXNKEHH B HOPAAKE
BO3pacraomelf TPYAHOCTH, OT MPOCTHIX A0 CPaBHHTENBHO
CIOXKHBIX. 3agauaM HPeJlIMECTBYIOT KPAaTKHe Te0peTHUecKHe
cpepennust ¢ pa3bopoM XaparTepHmx 3agay. OfbeMm aTHX
AOACHENHH HEOAHHAKOB H 3aBHCHT OT HOJHOTH OCBeHIEHHS
TeX JKe pPasienoB B yyelHHKaX.

3apayn cocTaBJeHBl 0 HayYHHM JaHHHM C TaKHM pac-
getoM, 9To0b OBIH OPeACTABACHE BCe OCHOBHHEC Dasfelbl
Kypca ofulefi aCTPOHOMHH, H3YuaeMOTO B8 HeAAFOrHYCCKHX
uucTHryTax. Bo MHorumx sazauax npejnaraercsl HafiTH pe-
HICHHSA, CBA3AHHRBIE He ¢ OJHHM, a ¢ HECKOJNLKHMY o0 beKTamMu
HIH ¢ OJHAM SBJCHHeM, Hal/JlofaeMBIM B DazJHUHLIX Mec-
TaX 3eMHON NOBEPXHOCTH., 3TO cAenalno AAd Toro, 4rolbn 1o
pesysIbTaTaM PEeUIeHHs MOXKHO 6bIC ¢AenaTh obobimaninde
BHBOAL, HO PELIeHiE DASHBIX BApHAHTOB MOMKeT OBITL Bh-
NOJHEHO paziudueMy crylenraMu. [lpenomasarens Moxer
Tak®e MNOKa3aTh pelleHHe OAHOFC BapHAHTA 3akauH, a
OCTABINMECS HNPENIONKHTD CTYAEHTAM AJAS CAMOCTOATENbHO-
TO pelleHys,

Chnefmyer uMeTb B BHALY, YTO TeCHAA B3AHMOCBA3b MOUTH
BCEX pa3zesioB ACTPOHOMHH jajexo ile BCerga INOo3BoJser
TOMIIO PACIPEACAHTH 3aJaul 1O pasfeiaM, H HEKOTOpHe
AepecTaHOBKA HEMHHYEMbE,

[lpu pemenun 3agay no cheprueckoli acrponomus, Ha
KOH(pHTYpauH# TAaHeT H 3aNMyCKH HCKYCCTBEHHBIX nelec-
HEX Tel AOJe3HO FesaTh UePTeXKH, BO MHOTOM ofJiertaionlie
pellieHye, a Pe3yJbTaThl CBOAHTH B TaOJIHUBI, AHAJIH3 KOTO-
pHX noMoraer o0HADYXKUBATHL 3aKOHOMeDHOCTH, (dopMynn-
poBaTh HeOGXOAMMBIC BHBOAH ¥ YCTAHAB/AHBATL PEANbHOCTE
pPesyJ/ILTaToB.



B oranuie or npouecca HayuHHIX HCCASROBAHRE, BRICO-
Kast TOYHOCTL BLIYHCASIHEA HOpH pellennn y‘l@éﬂbi}( 3jallay He
ssnsercy onpezeasioutefl. Ilosromy pewenwe aagad Bos-
MOMKHO C PAa3JHYHOH TOUHOCTBHIO, H B 3aBHCHMOCTH OT iHee
Pe3vyibTATE MOTYT HECKMILKO OTAHYATBCA OT OTBETOB K 34a-
zavam. Tlpenopamarens BIpaBe OKPYIVISNTE B Pa3yMHBIX
npefenax INPHBOAHMBIE B 3aXAUaX TOYHHE RAaHHHE H 06Y-
YJarh 3TOMY CTYHACHTOB.

B yyeGHoM npouecce zanfodee peaipHa M JOCTATOMHA
TOYHGCTh BHUHCAesufl o TpeX sHavawpX uadp H nosTOMYy
HOJe3HO HCHOABL3ORATL JNorapHPMuzeckylo AHHeHKY n tad-
anunl bBapaoy, a rax:xe rabannm gorapudMos, Xors 3aya-
CTYIO MOJKHO BOCHOJb30BATBLCA HIKaJOf MauTHce sorapad-
muuecko#t saunelxu. TaOauuwl nnus nepeBofa emMHMY Bpe-
MeHH B rpaaycubie egnHuusl (rabna. 1), rpagycHHx eNMHEHL
B eAHHHUH BpeMenn (Ttaln, 2) u HHTePBA/NOB BpeMeHH ¢ TOY-
HOCTRIO Jo 1 ¢ (rabu. 3) noMemeHH B KOHLE 3aJavHiKa,
Orpersl ¥ 3afauam fRausl nepes Tabiuuamu,

AsTtop Gaarogapit JAOKTOpa (HIHKO-MATEMATHYECKHX
nayxk M. A, Knumuuinea ¥ KaHApAata QU3UKO-MaTeMaTH-
yeckux Hayx O. K. ¥YxoBy 3a UeHHHE YKa3aHusd, BHCKa3al-
Hbl€ [IPH PELECH3WPOBAHHK 347AYHHKA.

Astop ¢ 6narcAapHOCTLIO BOCHPHMET BCE KPHTHHECKHE
3aMeuaHud 0 MpPEeATaraeMoMy HNoCOOHIO, HANPABJCHHLE K
er¢ COBePLIeHCTBORAHHUIO.



1. OCHOBBI COEPIYECKON
1 HPAKTHYECRON
ACTPOHOMHUI

§ 1. RYJIBMAEHAKKA CBETHL

BHA 3BE3JHOrO HEBA

HA PASVIRYHLIX TEOTPAOHYECKUX
APAJUIENAX

B KaxkaoM MecTe 3eMHO# IOBEPXHOCTH BLICOTA Ap HOJIO+
ca MHpa BCerja paBHa reorpaduueckoft wMpore ¢ TOrO
MecTa, T, €

hp=e, ()

a TJIOCKOCTE HeGecHOTC 5KBATOPA H NJAOCKOCTH HeOEecHLIX

napaJJienell HakJOHeHH K IVIOCKOCTH HCTHHHOrO T'OPH3CHTa
HOJ, YTJIoM

i=90°—q. (2)

Bricora i 1 3eHETHOR paccTosHne 2 Jwlofl Toukn nebecs

no# cepH, B TOM uHclAe H JI0DOT0 CBETH/IA, CRA3AHE MeH -
2y cobo10 3aBHCHMOCTHIO

h+2=90° (3)
B momerT eepxHelt KyasmuHanue (puc. 1) cpetmwio co
ckaonenneM §5<¢ (cermna M,;, M; u M;) nepecexaer me-
GecHblll MepufliaH K IOTY OT 3eHHTa Z (Hal HJH NOA TOYKOHN
ora S) H ero seHHTHOE PacCTOstHHe
Zg#(p-—-ﬁ, (4)
BBHICOTA
hp = (90°—q)} +6, (5}
asumyT Ay==0° ¥ wacopoll yron fa=0"=0"
lpu 6> coeruno (M) B BepxHell KyJAbMHHALHH nepes
cexaer HeGecHuifi MepBAHAH K CeBepy OT 3eHHTA (Haf TOUs
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koft cesepa N}, Mewiy senutoM Z M CEBEPHDIM TOJICCOM
Mupa P, 4 TOria 3e€HHTHOE DACCTOAHHE CBeTHJa
Zy==§—p, (6)
BHICOTE
fig== (90°—B8) + 1, (7}
asuMyT Ap=180°, a wacosofi yrom tp=0°=0%

B momenT HuXHeH KyJAbMHHauud (puc., 2) cBETHNO me-
pecexaer mefecHbift MEpHAHAH OO CEBEPHBIM TOMIOCOM MH-
pa: Hesaxopsmee cpetrao (M;) —Han Toukofl cesepa N,
saxofsiuee coetHao (My ® Ms) u mepocxopdmiee CcperHs

a0 (M) —nop rtoukoit cesepa. B Hmxkuell KyJabMHHAUMR
BHICOTA CBETHAA

hg==8§—(90°—g), (8)
ero 3eHHTHOE PACCTOSHHE
2= 180° 1, (9}
asumyT Az=180° u yacoBoll yron fg=180°=129,
M¢ ' Ms(&'g:?’)

\J,<v
52«0
N [
- -7 .
- §
/ ; o
Q@ A
/
My
(=909 s
z

Puc. {. Bepxmgsa RyanMmyanua cBeTHN



“ 7" Ms

Pue, 2. Hmmnsas syJZbMHHALNA CBOTHA

B zasucuMocTHE oT @, cBeThaa ¢ §<0° Moryr B HuxHell
KyJNbMHHALHH NPOXOAUTH IOX Toukol wora S (csetnao M;)
u Toraa Ap=0° a yacopolt yroa f3=180°=12% B stom cay-
yae Npu pEeIEeHHH 3a4ay MOAYHHTCS Za>> 180° uan fa< 907,
yerg GLITH HE MOMKET, H, CJIE0BATENLHO, PEabHOE 3eHHTHOE
paccrosinne z==360°—2s, a sHcoTa h= -—(180°--Ay), no
peerga h=90°—z Hanpapaeune KyJIbMHHALHH OTHEOCHTE/b-
HO 3eHHTa OTMeuaeTcd Oyksamu: S (BJAH 10) — KyJbMHHA-
uug K ory # N (#au c¢) — KyILMAHALAA K Cesepy OT 3e«
uura. Ma popmyan {8) caenyer, uro npu

8= +.(90°~g) (10)
poicota hy==0° 7. €. CBETHJO HHKOTJa He 3aXOAHT MOA To-

pu3OHT (He3aXOAALIEE CBETHNIO), a, cornacHo dopMyne (5},
y Hepocxofsutero csetana f.<<0° 0 craonenne

8K —(90°—q). (1)
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Hpemepor

1. OnpefleHTs 3€HHTHOE DaCCrOfHUe, BHICOTY, asHMyT d
yacosoft yroa 3se3ns Kaneanst (o Bosnnuero) s sepxuel a
HHxHell KyJbMAHAUAH Ha cesepHoM rponuke (o= +23°27'),
Ha reorpaduveckof urHpote @==-+45°68" u ua cesepuoM no+
aspHoM  kpyre  (@=-66°33"). Cxaoneune Kaneann
0= -45°58’,

Adanaswe: Kaneana (o Boauuwero), §=-+45°38";

cesepunlil Tponuk, p==--23"27"; mMecro ¢ p=-+45°58";

CeBepHBIll NOANPEBH Kpyr, @=+66°33"

Pemenne:, Cxaonenne Kanenaw 5=-+45"58">qp ce-
BEPHOrO TPONHMKA, M [OSTOMY CAGAYET BOCHOALIOBATHCH
thopmynamu (6) u (3):

2p=0—e=+445°58"—23°27 =22°31'N,

5== 800 — 2 == 90°—-22°3 1/ = £ B7°29'N,
caeaoparenpho, asuMyr Az=180° a uacopofi yroa f=0"=
=== 0,

Ha reorpaduueckoit mupore ¢=-+45°58" =8 seHuurnoe
paccrosine Kaneman 2p==8—@==0% T, e. B BepxHell Ky/ab=
MUHAIHE OHZ HAXOAHTCH B 3eHHTE, H €€ BHcoTa A, =-+090°
yacoBoft yron fp=0°=0% a asumyr A; neonpeaenesnniii.

Te e Benuuuubl 019 CEBEPHOTO MOJAPHOLG KPYyra Bbl+

guensores o dopmynam {4) ® (3), Tak Kag CKAoHEHHe
sBeannl §<g== -4 66°33"

2p=@—0= +66°33'--45°58" = 20°35'S,
fig==90°—2p == +90°—20°35" = + 69°25S,
a nostoMy Ap=0° u {p=0=07%,
BoMucaeHHs BBICOTH Ay M 3€HHTHOrO DAacCCTORHHA 2g

Kanennn B HuXKHelt KyJAbMBHALUHH TPOBOAATCH M0 hOpMy-
dam (8) u (3): ua cepeprOoM TpOUHRe {g==--23°27)

figm= §— (90°—¢) = - 45°587— (90°~-23°27") == —20°35'N,

T. € B HHXKHefl KynibMuHaunuy Kafnenaa 3aXOAHT 3a OPHe
BOHT, H €€ 3CHHTHOE DACCTOAHNE

Zu=90"— Ay == 90— (—20°35") == 1 10°35'N,

aauMyT Ax=180° u yacoBo#l yrosa fa==180°=129,
Ha reorpaduueckoft mmpore @=+45°58" y smesau

b= 8- (90°—q) == 4+ 45°58'~ (90°—45°58") == + 1°56'N,
8



T. €. OHa yXKe He3axoJduiaf, H ee
2= 90%— == 90°— ] 56" = 88°04’N,
Ag=180° u t;=180"==12",
Ha cesepuom noaspuoM kpyre (g=--66°33")
hy=§— (90" —@) = +45°58'— (90°—66°33") = +22°31'N,
H 2g==00°—f1y=090°—22°31"=67°29'N,

T. €. 3Be3%a TOXKEe He 3aXONHT 34 TODHSOHT.

2. Ha xagux reorpaduueckux mapaineasx smcaja Ka-
neana (6=-+45°58") Be 3axoauT 3a TOPH3OHT, HHKOTHa He
BHAHA W B HHIKHeH KYJbMHHALWH NPOXOHHT B Hamipe?

Hanuwe: Kanemna, 8==-45°58"

Pemenue Ilo ycaosaw (10)

p== + {90°—8) = + (90°—45°58"), orkyna @==-+44°02',
T. e, 4a reorpathuyeckoll napanaeny, ¢ 9= -+44°02'u cepep-
Hee ee, BILIOTH RO ceBepuoro noaica 3eman (gp==+90°},
Kanenna apigercs Hezaxoasniesl sseanoi.

W3 yenosua cuMmerpHE Helecnod ciephl HaXouM, uTo
B IOXRHOM moaywapur Seman Kanenna ee Bocxoaur B Me-
cTHOCTAX ¢ reorpaduyeckofl wmporolt or g=—44°02" o
I03HOr0 reorpadnyeckoro nomoca (g==—-30°),

Cornacuo dopmyne (9), mmxuss kyasmuaxanus Kanesa-
AL B HAAMPE, T. €, fpH Zg=180°=180"—p—~, npoucxoaur
B IOXKHOM Nogymapuu 3eMJH, Ha reorpaduueckoft mapad-
JedH ¢ WARPOTOR p=-—8=—45°58",

1. Onperenutb BHICOTY NOJIOCE MHPAR H HakJOHeHHe He-
GecHOr0 3KBATOpPA K HCTHHHOMY TOPH3OHTY HA 3€MHOM K-
BaTOpe, HA cesepHOM Tpomuke (g=+423°27"), Ha cesepnom
noganpHoM Kkpyre (@==--66°33') u ua ceseprom reorpadu-
yeCKOM HOJoCe.

2. Cxaonenue 3pe3nsl Munapa (§ Boabiuolt Megsenn-
ub) pasno -+55°117. Ha kakoMm 3eHHTHOM PACCTOSHMH H HA
KaroH peicoTe oHa OniBaer B Bepxned kyabMuaannu s ITyn-
kose (= -+59°46'} u Hymaube (¢p= +38°33")?

3. Ha xakoM HapMenblieM 3eHHTHOM DACCTOANNR H HAH-
fonbweR BbicoTe OmisaroT B Esnatopur (p=-445°12") u
Mypmancke (g=+-+68°59") spesast Anpor (e Boapuoir
Megasexwittl) ¥ Artapec (o Cropmuona), ckioHeure KoOTo-
PHX COOTBETCTBEHHO paBHo -+56°14" ¢ —26°19? Vkaszars
A3UMYT M YacoBOH Yros KaXKAofl 3Be3AH 8 5TH MOMECHTHL

4. B mexotropom Mecte HaOdIOJMeHHS 38e3ja CO CKAOHE-
Huem +32°19 momHMMAaeTCs HaA TOYKOH 10TA Ha BHICOTY B
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63°427, Hafith 3eHUTHOE DacCTOSIHHE W BHICOTY 3TOH 3Be3jhl
B TOM JK€ MecTe NpH asuMyre, pasHoMm 180°

5. Pemury UpeaHAYIIyKR 3ajasy Aad ToH XKe 3Be3nn
[pH YCAOBHH €€ HaHMEHbIIero 3eHHTHOrO paccrosuus 63°42
K Cesepy OT 3eHHTA.

6. Kagoe crioBeHHe AOJMHE HMeTh 3Besidl, 4To0b B
BepxHel KYJbMHHAUMH NPOXOJAHTh B 3€HHTE, a B HuKHel
Ky/JAbMHHALHE — 8 HAJHpE, TOUKE CeBepa H TOUKE I0Ta MecTa
Habaozesus? Yemy pasua reorpadueckas HIHPOTA 3THX
MecT?

7. BHIUHCANTL 3EHHTHOE PACCTOHHHE, BBICOTY, A3HMYT H
vacoBoft yros B BepxHeHd M HiKHel Ky/JbMHUAIHM 3B€34H
B Jlefena (umewiuedl cxnosenne -+27°51°) ua semvOM 3kK-
BATODE, HA CEBEPHOM H IOXKHOM Tponuxe (p=£23°27'), ua
reorpadudeckoit mupore (p=*27°51"), na ceBepHOM U K-
HOM NOARPHBIX Kpyrax {gp==*66°33") u reorpaduueckux mo-
gicax. Ilo walaenusM 3uadeHwsiM BHCOTH B Bepxnefl H
HHxHel KyAbMRHAUMM TOCTPOHTH rpatHK ee 3aBHCHMOCTH
o7 reorpaduueckofl IMMPOTH, NIPCAHATH3HPOBAThH 3AKOHO-
MEPHOCTh H3MEHEHHS BBICOTH H YKasaTb, HA2 KaKOH reorpa-
(DHUECKOH MIHpOTE HMOHATHE KYJBMHHANHN OTCYTCTBYET.

8. YeMmy paBRra pPasBocTb 3EHHTHHIX PacCTOAHHH NBYX
3B€3J IIpH OJHOHMEHHBIX KYJbMHHAHWAX B OZHOM NYHKTC
Habmwonenns?

9. Pemnrs npeastAyliyio safauy Aast sne3q y Amppome-
Awt u o OnHa, CckjcHeHHe KOTOPHX pasgo $-42°05
+23°14’, ¥xazats pa3iAYHE A3UMYTOB H YaCOBLIX YIJIOB
ITHX 3Be3] B OXHOMMEHHBX KyibMrHauuax B [Inenponer-
poscke (g==x-}48°28") u s [ywmasfe {(@==--38°33").

10, Hafitn passHoCcTh 3eHHATHHX PaccrostHuil 3Be3fnl NIPH
¢€ DAa3’HOHMEHHBIX KYJAbMHHAHHNX B OIHOM HYHKTe Habrio-
JDEeHHd,

11. Pemwnts npegbiiyniylo 3ajavy Ijsl 8Be3ll, BepXHusd
KyAbMHAHANKMR KOTOPHIX B Hpocaanae (@=-+57°38") u Tau-
kente (p==-+41°18") npoucxonur nag touxoil iora.

12, Borumeants paszuocTs Haubodbmel # HauMeHbired
BHCOTH 3Beansl Anpfebapana (o Teapna) B Tex mecrax,
roe ofe ee KyAbMEH2IHE ObIBAIOT K CeBepy OT 3eHuTa. B npes
nenax KakuxX reorpadHuecKux napanaejell BOIMONHLL 3TH
spaenua? Ckaonenue AnppeGapana pasuo + 16°25

13, HafiTR pasHOCTH, 3CHHTHBIX paccTOSHHA NpH onHO-
HMEHHBX KYJIbMHHAUHAX OAHOR u Tof Ke 3Be3/iHM Ha pass
ARUNLIX reorpadHYecKUX Tapadsiensx,
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14, Pemnth npeimaywmyio 3azaqy JIas 3sesll AJadora
(e Boapmoft Meapepunn} u Crugn (o Jepnt) no valuione-
uuam B Ilyaxose (@=+459°46’) n B Amzxabaxe (¢p=
== --37°45’). Cxaonenne 5THX 3Bessi PasHO COOTBETCTBEHHO
+56°14" u —10°54",

15. ¥ sBeannm o Bosaswofi Mensennun, ckJoHexHe
+62°01°, a y 3seannl a Oxuoft Pubn — 29°b4’, Uemy pan-
HBl BHICOTA NOJIIOCA MHKPA H HAKJOHEHHE HEOECHOro 3KBaTO:
pa K HCTHHAOMY FOPU3OHTY Ra TeX TeorpaHUecKUX napais
Jendx, rjie 9TH 3Be3JH NPOXOAAT B 3€HUTE, KYABMHHHPYIOT
B TOYKE I0ra ¥ Touxe cesepa? Paccmorpers ofe KyAnbMHHA«
LMY B chenath ofobumalomuil BHBOR.

16. B Mocuse {g==-D55°45") smesna n Boavmo# Men.
BeJHLB B REHXHeH KyJbMHHALMH HAaXOAHTCH HA BHICOT?
+15°19". KpyrnocyTouHo iH npeGHBaeT OHa Hall rOpHIOU-
oM Foperoro (= --56°20") u Amxabaga (p==-+37°45")?

17. Cguaonenne 3zpesgnl [lene6a (o JleGeas) pasuo
+45°06°. Hafitu ycsnosas ee supumocts B Kupose (g=
== 458°36") u Jla-Ilnare (@=—34°54").

18. 3se3asl ¢ KaKuM CKJAOHCHHEM MPOXORAT B 3eHHTE
# naiupe Ilerposasofcka (g=-+61°47"), T6unucu (p==
=+41°42") u Kanbepput {¢==—235"20") u KakoBH yCAOBHS
HX BHAHMOCTH B 3THX I'OPOZax?

19. Ha xakux reorpadyuecknx mapaafensx 3pe3as! Be-
ra (o Jinpu) u B CxOpNHOHA CTAHOBATCA HE3AXOLAUIMMUP
CkroHEHNe 3THX 3Be3[ COOTBETCTREHHO paBHo -+38°44" u
—19°40,

20. C kagux reorpadHUeCKHX Hapasjiesell CceBepHOro
3eMHOTO TOJNYIIADHSA CTAHOBATCH BMAKMH 3Beannl Toaumanu
(¢ Llenraspa) u Kanonye (e Kuns), cKnoHeHMe KOTOpBIX
COOTBETCTBEHHO paBno —60°38" u —52°40'? Kakme us arux
apeap, Buanel Ha teppuropun CCCP B Kymke (g==
= -}-35°15")?

21. C xakux reorpaduyecknx mapannencht spesaw Aj-
rone (§ Ilepcest, §=+40°46") n Anrapec (a Cxopmmona,
§==--26°19") CTAHOBSITCA HEBOCXOASUIHMH?

22, Buuncauts 1osca reorpadHueckoll HIMPOTH, B KO-
TOPHX OCHOBHHE 3Be3fnl Bonpmofi Mensennnu u I0muoro
Kpecra He BOCXOAAT HAJL FOPH3OHTOM, HOJNHOCTBIO BOCXOJINT
¥ 3aXOHAT, @ TEKXKE coBCeM He 3axoasat. CKJICHEHHe THX
spe3n Donbmiolt MejBennnn HaXoZuTCS B nmpegenax or
+62°01" (a) mo +49°26" (1), a MOxmoro Kpecra— or
--62°49 (a) no —B56°50" (y).
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§ 2. BWINMOE TOROROE
HBAWIREHNE COMHUA, CMEHA
CE30HOB I'OfiA

B ACTPOHOMEYECHUE OPH3HAKHK
TEILIOBLIX HOACOB

B mamy sHOXy SKAHNOTHRA HAKJAOHEHA K HeBeCHOMY 3K«
BATOPY BOJA yrvioMm e==23"27" u nosromy cknowenne Connua
HA NPOTSKEHHM roja MeHsercd B npefenax =23°27'. Ha-
KJAOH seMHOft OCH ONDEREISITCS yrioM MeXRY Helo # nep+
NeHAUKY/ISPOM K INIOCKOCTH 3eMHOH opGHTH (K OCH 3KIHN-
THKH) .

Ecnu sepes Ky 0603HauBThL KOMUYECTRO Tela, f1I0nydae-
MOro efMHHHEH omand seMHol nosepxHoctr of CoJnua,
HAXOAALLErOCH B 3eHHTe, TO NpH 3eRHTHOM pacctosHun Cou-
Hia 2 T4 Xe eANHKIA NJIOMIaAH MOAyHaeT KOJHIeCTBO Tema

E=Eqco0s 2, {12}

uto no3sosder cpasHuBaTh Ey ® Ep npa 3eHHTHHX paccTosi
uusx ConRna 2y H 2.

Tpamaanckre cyMepru miastes Ko morpyxenua Cosraia
nof ropuzout Ha 7° (h=—7" B z=97°). Ecny xe naxe 8
wuKuedl Kyasmunauns seicota Connua hgZ=—7° (22<<97°),
TO rpaxIaucKue CyMepKH aastes Ao socxona Conuua u Ha
3BIBAIOTCH OENBIMH HOUAMH.

Hoxacrasana v dopuyny (8) Ay=-—T7° nerxko saiitu reo-
rpadUIeCKYIO IIHPOTY MECT, B KOTOPHX HacTynalorT Genute
HOYH OPH DPA3HYHHX 3Hayennsax cxaouerns Coawua. Ta
we (opmysa, TpH NOACTAHOBKe B Hee fiy=—I18" maer rpa-
HHIY TeMHBIX HOuell, IPH KOTOPHIX 33PEBOE OCBELICHHE I10J+
HocTelo Heuesaer, Ilpr hq==—0°9 Bepxuufi xpait commeu-
HOro JHCKA OGBIUHO KACAeTcs TOPH3OHTA, H TeM CAMEIM Ofn-
pexejsieTcd Havajo M OKOWYaHue noaspuoro aus. Hagano
i OKOHY&HHEe HOARPRON HOuH OOYCJIOBAEHO NMOJYNEHHOH BH-
coroft Coanua: Ap=~0°9 (nnu z;==90°9) *,

HnHTensHocTh nepuoAa GenX HOYeH, NOJARPHOTO AHA H
MOAAPHON HOYH HAXOAHTCA HO KajeHaDHHM AaTaM, B KOTO-
peie cknoxente CoNHIla AMeeT BHIYKCIACHHOE HNH 3aAaBHOE
3HAUEHHE, a CAMH AAThl YCTAHAB/JHBAITCA 110 2CTPOHOMHUe-
CKHM KaZleHAapsM-eXerogHaKaM, B ToM yucje # no 1koian-

* TipuBesenybie 3HATENNA fe B fia YUNTHBAIT BOIWYEHY DajHy-
62 COMHEYHOTO JTHCKA (=0°3) m cpeguron pedparomo ® ropmsomTs
\x0°6), aro paer (°9,
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HOMY acCTPOHOMHMYEeCKOMY Katenfapio. [Ips pewennn raxux
34734 JOCTATOUHO TPUHHMATH JHAUYEHHN reorpaduyeckod
muporst 1 ckaonernsa Coauna ¢ tognocrsio po 05,1,

Epnmepm

1. Ha xkaxolt reorpaguucckoft mnporte Cotsue KyaAnMH-
HHpYeT B JI€HL JIETHEr0 COJAHLECTOSHHA Ha Bbicote ~72°50
Baj TOYKOH cemepa? Yemy paBna MONYJCHHAR H HOAYHOUs
rasg Beicota Connmna wa TOf e WHPOTe B AHH PABHONEHCT:
BHY # 3HMHEr) COAHUECTOHHHA?

Haurnie: jedp JeTHEr0 COJHUECTOAHHH; fy=
=-}-T2°50' N; 8==+4123°27"."

Pemwenue B fgens ASTHETO COMNUECTOAHHS HROJYEH-
Hoe asemuTHoe paccrosupe ConAna  2p=90"—fi;=90"—
—72°50° N=17°10" N, H TaK KaK KYJALMUBANHS MPOHCXOIHT
K CeBepy OT 3€HHTa, To &>, H, coraaciio dopmyie (6},
p==H—2g == +23°27 ~—17°10" = 4-6°17",

B aun pasnopencrsufi §==0°, u, no dopmynam (b) n

(8},
Hip == 00°—p = 90°—6°1 7/ = -+ 83°4’S

fram o (90°g) == (90°—6°17") =—83°43'N.

B neur 3uMHEro conumectosHas §=—23°27' 1. e,
8<p, # nosroMy, no TeM we dopMyaam,

hp =90 p - § =90°—6°17'—23°27 == + 60°16'S

H
fiy== 06— (90°— ¢} == —23°27 " (90°—-6°17") === — 1O7°1O'N,

BricoTa B HHKHEH KyJABMHHROHH NOAYTHAACH MEHbILE
—90°, uT0 HeBO3MOKEO, DT0 03HAUAET, UTO HHIKHSHS KYJib-
munauug CoaHna mpoRCXOAHT noj Toukoi lora 8. Tlosromy
AelcTBUTENbHAS BHICOTA hy=— (180°—107°10") = —72°30" S,

2. Hafity mauteslbHOCTH TEPHOAA OeabIX Houel u npo-
AOJUKHTEABHOCTh NOJIAPHOIO AHA M HOJAAPHOR HoYM B AM-
AepMe, reorpaduueckas wHpoTa Koropoft g== -4 69°41’,

Jlannse: @==+4+60°41"=460°7.

Pewenne. Iloacrasaas s gopmyay (8) h,=—7" n
@=+69°7, snuncasem cknonenne Connua 8, npu KOTOPOM
HacTynawT Gennle HOUM:

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



Ta xe dopmyaa npu hy=-—0°9 jgaer mig HesaxoasLe-
ro Connua §=-+19°4, a dopMyna (4) —AN9 HEBOCKOLA-
niero Connia

§ = 2y =69°,7—00° 9 = —21° 2,

[To aCTPOHOMHYECKOMY KAJEHHADIO-XKErojHuKy ycra-
HanaueaeM, uro CoJnne HMeer ckionenne §=-13°3 26 ai-
pens ® 18 asrycra, 8=+19°4—18 man u 27 miona, a
8=—21°2-— 28 gonbps u 10 AuBaps.

Caeaosarensso, 5 Amaepme ¢ 26 anpess po 18 mag r ¢
27 wiona o 18 asrycra pagrcs Oeanle nouu, ¢ 18 Masm xo
27 uHoas HPoAGAKAeTCd HONADRHY JeHb, a ¢ 28 nombps Ao
15 supaps — NOJAADPHAA HOUD,

23. BoluucnMre HakJACHEHHC SKAHNTHKA H ONpelesurtb
3KBATOPHAJNbHEE KOOPAHHATE €€ OCHOBHBIX TOUCK MO H3Me-
DEHHHIM B JHH COJHLECTORHMI HONYHEHHBIM 3€HHTHBIM pace
crognunaM Conuna 29°48" n 76°42 x rory or seuura.

24. Oxono 3 THIC. JeT Ha3al B AeHb JeTHEro COMHIECTo-
AHUR TOAYACHHOE 3eHHTHOe paccrommue Coganua 5 ofHOM
H3 MecT seMHON noBepxHocTd 00 26°15%10, a 8 feun 3um-
HEro COJHIeCTOAHAR NoAyAcHHas BHcota CoMlHIA B TOM XKe
mecte pasuanach -+ 16°0310. BpruHeants HakAOHEHHWE 9K-
JHOTHEH K HeGeCHOMY 3KBaTOPY B TY INHOXY.

25, [To pesyspTaTam TPeAHAVHIEX 33434 BHUHCAHTD
TOAWYHOE H3MeHeHHe HAKJOHEHHS IKAHOTEEHM H CAENATHh BH-
BOA O OPHYHHE 3TOr0 H3IMEHEHHH.

26, Brelupcaure a8 aHell paBHONEHCTBHA M CONHUECTORA-
Hll HONYACHHYIO H NOAYHOUHYIO BLICOTY H 3eHHTHOE PAacCTo-
suge Coanua B [lerposzasoncke (9p="161°47"), Mockse
(¢=45b"40") n Amxabage {p==+37°45").

27. 1o pesyapraraM npeaugymefl sagaud ofHADYKHTL
33KOHOMEPHOCTh B BBIUHC/ICHHBIX BEJMYHHAX M YKa3aTh, B
KaKMX H3 TPeX ropojios GHBaloT 8lAM3H JETHETO COJHUE-
crosnua Gensie, CBETAbIe H TEMHBIE HOUH,

28, Onpese uTh OTHOMIEHHS KOAWYECTBA Tenna, NoJyda-
emoro o1 Coanla B MOJEeHb AHeH DPABHONEHCTBHH H COMH-
HecTOANNE ropodaMHu, VKA3aHHBIME B 2aaue 26. CpaBnenue
NpoBecTH s KaX0ro ropojia B OTACHBHOCTH (Ho xaram)
H IO FOPOLAM B KAV HAaTY.

29. Hality moayzeswyo W DOAYHOMHYIO Bhicory ConHpa
B JHH DaBHOMEHCTBHH H CONHUECTONHHHA Ha 2eMHOM 3KBETO-
pe, Ha TpOIHKaX, HA MOJAPHEIX KPYrax u reorpaduueckux
HOJIOCEX.
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30. OnperennTy OTHOIIEIHE KOAHUECTBA TENAE, moAyua-
€MOro © noJeHb ABefl PABHOAEHCTBHE H COJAKLECTOSHHI
MecTaMH 3eMHOH HOBEPXHOCTH, YKA3aHHBIMY B Opeibiyinedt
sagage. CpapHeHHe NPOBECTH AJA KaXaoro mecra (B pas-
JHUHBe AaThl) ¥ 1O MECTHOCTAM (B KamAYI AaTy).

31, Ha kaxux reorpapuueckux napaiensix Conune He
BOCXOAMT, MPOXOAHT B 2€HUTe B HE 3AXOIMT B JIHH, KOTAa
ero ckaonenne pasuo +21°19° » —16°437

32. B xaxue nun roga Connue OPOXOIHUT B 3CHHTE M Ha-
AMpe 3KBATOpA, TPOUHKOR M 3€MHBIX napajnelied ¢ reorpa-
¢ugeckoit wuporoli +7°48" u —-18°35'7 {Hekoropue aartul
celyeT VYCTAHOBHTE HO acTPOHOMHHECKOMY KaleHRapio-
EXETOARNKY. )

33. Ha kaxofi reorpaduyueckoli mupore Coanne KyJasMu-
HHPYeT B HEHb JETHEro COJNHHIECTOSHHS Ha SEHUTHOM pac-
crosunm B 10°41” x cesepy ot seuutra? YeMy pasra nosyhes-
nas # nonymounas Boicora ConHua Ha Tolf XKe umHpoTe B
AHH DABHOAGHCTBHH H CONHUECTOsHHH?

34, Pemnth NpeHAYIIYIO 3ajauy UpPH TOM Ke NoJNyIel-
HoM 3euuTHOM paccrosumy CosHIA, HO K IOTY OT 3€HHTA.

35, Haftra nnanerorpaduyeckylo WHPOTY * TPONHKOB U
RONAPHMX Kpyros #a nnaperax Mapce, HOmuTtepe n Ypase,
ecau nakaoH ocy Mapca pasen 24°48, ocu IOmurepa 3707,
a ocu Ypaua 98° {naknow Gogpmuft 90° ozuauaer obparyoe
BpallleHHe TTaHeTH ).

36. Ilo pesynbraTaM npeablayiied 3ajaus OTMETHTD OCO-
GEeHHOCTH DACHONOKEHUS TPOMHKOB H TONSPHHX KDYIOB B
CPABHEHHH C 3eMHBIMH W ONPEXCJHTH NpPENC/aH H3MEHEHHS
ckionenns CoaHua B uefe 3THX MiaHer.

37. BoMpCAHTE OTHOWEHHE KOAMYECTRA Tenha, Hoayya-
emoro of Connla B mosgens Afell passomeHCTBHE M JNeTHe-
IO COJNHIEeCTOSIHHSi SKBATOPOM, CEBEDHBIM TPONHKOM H ce-
BEDHLIM [OJAPHBIM KPYyroM ¥pawa U BHSCHHTH VCAOBHH
OCBelleHHus Pa3’INYHBX 30H 9TOH HJaHeTH Ha NPOTSKEeHHH
neprona ee obpamenns sorpyr CoJHna, 6auzkoro K 84 ro-
naym. Haxnon ocu naauerst pasen 98°

38. Tlpn xakom ckaomesuy ConHna uwacTynaior Genwe
uoun B Jlennnurpage (p=-59°57") n Apxaureiscre (gp==
== +-64°34")? BosMOKHBI AM B 3THX ropojax HOJSIpHBE AHH
H BOAADHDIE HOYH?

* Yraonoe pacorofnRe 0T BKBATOPA IUIAHETH, aHANOTHINOE Teorpa
drrecroll mupore na 3emie.
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39, Ilo pesynpraTaM NpeAblAylled 383U B aCTPOHOMH-
UECKOMY KaJieH[apio-eXercfHHKY OnpeieiHth IAHTesb-
HocTh mepuoAa OentblX gouefl B Tex Xe roponax.

49, Bocnonb30BaBUINCL aCTPOHOMHUCCKHM KaJeHAapeM-
eKErOIHUKOM, HalTH AAMTEJBHOCTL nepiofa Genslx HodeH
i IPOROIKATENBHOCTb NOJAADHCTO AHS H ROJAPHOHR HOUYH B
Mypmancke (p==+68°59") n Xaranre (p=-+71°58") u on-
pelenanTh HaubOoIbIYI0 TOAYASHHYIO H HOAYHOSHYIO BHICOTY
Connua B 5TUX FOponax.

41. Ho kakux reorpaduueckyux napanseneli pacapocr-
PAHSIOTCST TPAHUEL MOJAAPHOrO AHA, NOJAADPHOHR HOYH, OenbiX
B TeMHLIX Houell B AHH PABHONEHCTBHE H CONHUECTOSHRBH?

42, Ha wakux reorpaduuecKax Napadiensx HaunHaQTCR
H OKAaHYHBAIOTCH NEepPHOXH Oeblx Houel, MOASPHHIA AeHb H
moaspHas HOYL npH ckaoHenusx Coauua =10 u 8=
= --21°? [lpuMepno B KakHe NHW roZa 970 IPOHCXOIHT?

§ 3. CHCTEMDBI CYETA BPEMENH

3peannoe BpeMsa S USMEPALTCH YACOBBIM YIJIOM fy TOUs
KH BECEHHEro DAaBHOACHCTBHA M INOYTOMY BCerfa S=fv,
VY HeBecHoro cBeTHAA ¢ NPAMLIM BOCXOMICHHEM © YACOBOH

Yo
t=S—a. (13)

3pessHoe BpeMs S B myHKTEe ¢ reorpaduueckofi gonro-
TOil A CBA32HO CO 3Be3JHLIM FPUHBUUCKHM BpeMenem Sy pa-
BEHCTBOM

§=38,+1, (14

HpHUEM A OTCUHTEIBRETCH K BOCTOKY OT I'puusmrya u Bpa-
JKALTCH B YacaX, MHHYTAX W ceKyHAax spemenu. s nepe-
BOL& FPpaiyCcHBIX CHAHHHL B €HHHHMULI BPEMEHH CYILECTBYIOT
tabauup (cm, tabx 1 u 2 ga crp, 125 n 126).

B oamy ® ToT Ke QuanyecKMH MOMeHT 2BE3ln0e BpeMA
Sy u 83 B ABYX NYHKTAX pasjiHyaeTcd Ha PasHOCTL reorpa-
tuyeckofl KOATOTH Ay B Ay 5THX IIYHKTOB, T. €.

Sr—-S;M?\.z‘-?\q. (15)
Henonpsyembie B IPAKTHYCCKOR MUSHH CPeIHHE COMHET-
Hble CYTKH NPOLOIKHTE/bHEe 38e3/HbX CyTOK Ha J956° 6~
% Jub6e,
MectHoe cpefHee BpeMms
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TAe n —ypaBHeHue BpeMedu, a Tgy — HCTHHHOE COJIHEYHO®
BpeMs, H3MepseMoe uacoBbiM yraoM Coanna, yBejHYeHHHIM
ga 129, 1. e
Ta =in+12% (I7)
Mectroe cpepuee spemsi Th, # Ti, ABYX IIVHKTOB CBSi-
3aHO0 MCKIAY COOOH PaBencTBOM:
T —T, =hs—h, (i8)
a CO cpeaHuM TrpHIBUYCKHM BDeEMCHEM TQ (Ha3bEBa€MbIM
BCEMHDHLIM BpeMeneM) — PAaBEHCTBOM
T, ==T.+A\ (19
B npaxruueckoH KH3HE Hcnoabsyercd JH(GO nosickoe
Bpems
Tp==Toebn, {(20)
aabc JgeKpeTHOE BpeM#A
The=Tp+17=Ty+n+ 17, (21)

riae i - HOMEP HaCOBOIc nosfca, pasﬂmﬁ HEJOMY YHCTY 4Ya-
COB.

Hans ABYX HYHKTOB, PaclOJOXEHHBX B DasHBIX YACOBLIX
TOACax H; H Hg,

Tng”"'T.u,“‘ T r, —T n, =g—1,. (22)

Ecnu cucrema cyera speMeHu He YKa3aHa, TO BCerja
noapasyMenaerca BpeMsi, jeficrayioniee ua jpanuoft Teppu-
TOPHH.

[Tokasauue wacos T« (uam Sq¢) me Bcerga CooOTBETCTBYET
MoMenTy TouHoro epemeny 7 wan S. Pasuocrs

u=T—Ty unu tt,=8—-8, (23)

HaspiBaercs HoOpaproll uacom, 3HAN KOTOPYIO MONHO Ompe-
AeNATh TOUHGE BPEMA IO HEBEPHO MAYHIHM HACAM.

Hpumepm

t. Oupenesuth 3BE3JHOC BPEMA B IYHKTAX ¢ reorpad-
yeckoil poaroroft 2923%37¢ m 7946%20° B MoMent, Koraa n
nysxre ¢ reorpaguueckot goarorefi 80°05",5 v smesan Beru
{o Jlupp) =acosoft yroa pasen 4729%48°, TIpamoe Bocxox-
aeune Bery o:==1873515%
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Haugwe: Aj=2923M37¢; A,==7946M00¢; Ay==B80°05'5;

Bera, q==]18%35M15¢, f==4"20M48¢",

Pewenue. [Toassyscs tabnuued 2 {crp. 126), surpa-
waem reorpaHUECKyI0 AOATOTY TPeTberQo IyHKTa 8 ENHHH«
13X BPEMEHH: Ag==80°05",5==5320M22"

Cornacuo $opmyne (13), 3Besanoe spems B TpeTheM
nyakTe {C Ag)

Sa== a1 = 18735%] 50} 43200480 == 23305™ (3¢,

Ws popmyant (15) caenyer, 4to 8 mepsoM nyHKTe (c Ay)
3BE3/iHOe BpeMsl

8 =285 (A1) e 23705403 -(2723%37°—5"20%22% ==

=20"08"1 8%
BO BTOPOM IyHKTe (C hg) 3BE3AHOE BpEMS
Sg= 83} (hg~Ay) = Z3705M03c L (7946M 200 5220422} =
== 25%31M01¢,
T. €. B 3TOM NYHKTe HAUaNHChH yXe HOBHE 3Be3JHLIE CYTKH
(H0 He KanenAapHLIE CYTKH), H Tam Sg==1931M(]c,

[Tpu zpyrom xone pewsenns genoabsyercs dopmyaa (14).

2. Heroropet# wuyuxT ¢ reorpadmyeckoft poarorolt
5734¥ maxoauTcs B DAroM dacosoM mosce. Hafitw mecrroe
cpenHee, NOACHOE W JAEKPETHOE BPEMS 5TOFO HYHKTA B HC»
THHHLIE nosfens 27 OKTA6pH, ecj B 9FOT HeHL ypaBHeHue
BPeM@HH paBHO -—16Y,

Hdanusge A==Db¥34", n=>5; 27 orTAOGDA ¥ ==-—16%,

Pemenne B weTHHHHE NoXKeHp HCTHHHOE COJHEYHOR
Bpems T==12%00% Coraacuo popuyaam (16), (19), (20)
B {21), 27 oxrslps MecTHOe CPEAHec BpeMs

Ty =Tg) +n=12700%—16%== 111444
HORCHOE BpeMiA _
Ta=T\ 4+ (r—A)=11744M34M = ] T}
M JeKpeTHoe BpeM#
TyeeTp+17== 12910,

A3, Onpenesuts 3Be3AHOE BPEMA B MOMEHTH Bepxsedl H
HIDKEEH KyabMuHalnn 3seanst Pomanerayra (o IOmupoit
Pmbut), npaMoe BocxomAeHHe KoTopoll 22754%H3C,

44. Hafttn 3pesgHoe BpeMs B MOMEHTH, B KOTOPHE 4a-
cosoft yroa ssesnel Purens (B Opnousz) coorsercrsenno
paBen —3%17%43° u 1742%29¢, Tlpamoe BOCXOMZeHRe 3TOR
spe3ipr DU2M08C,
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45. Onpesesnts 3BE3RHOS BpPeMS B NYHKTAX ¢ reorpadm-
geckolt goarorolt 27913423¢ i 84°58" B MoMeHT, KOrlla B HyH-
KTe ¢ noarotolt 4737%11¢ spesna Kacrop {a Baunaneunos} na-
XoauTcA B Bepxuedl Kysaemupamuu. [IpaMoe socxoxiaenrue
Kacropa 7731v25°,

46. Pemnth TPeABAYILYI0 3ajauy AJS TeX e NYHKTOB,
HO 1A% MOMEHT2 BpeMeHHW, B KoTopeifi 3mezxzs Kaneana
(o Bosnuyer0) HAXOHHTCH B HMiKHEH kyabpMunamin 8 pryT-
cke  (A==657"05°}. T[lpamoe Bocxomaenne Kamenunl
Ba]3mgQe,

47. Buluncanth dacosble yrie ssesy Auaroas (P Ilepcesn)
n Anstanpa (¢ Opaa) B 8%20M30° no 3Be3RHOMY BPEMEHH.
TIpamoe pocXOM(IEHHE 3THX 3Be3A COOTBETCTBEHHO PABID
3104M540 g 19748¥21e, Yacophie yriH BHIDAAWTRE B rpamyc-
HBEIX eLHHRILAX.

48. Tlpsimoe Bocxompaenne spezfn Mups (o Kura)
2716m49¢, Cupnyca (o Bonbmoro Tlea) 6742457¢ u [ponmo-
#a {0 Maaoro Ilca) 7936¥41¢, Yemy paBunl HacoBHe yriml
9THX 3BE3]l B MOMEHTH BepxHeld H HHXKHeNl KyJAbBMUHALHH
Cupnyca?

49. Haifity yacoBuie yrau 38e3s Kacropa (a Bausueuos)
# eara (P Ileraca) B MoMenr, Korza uacoBo#l yront sses-
el Berr {a Jlupwl) pasen 4715%10¢, TIpamoe Bocxoxjaenne
Kacropa 7931425¢, Bern 18%35%15¢ i lleata 23°01421¢,

50, Hacosofl yroa ssesiant Muaput (o Kura} s [puusuue
papen 271647, Onpene/inrh B 3TCT MOMEHT 3BE3JHOe Bpe-
Ms B DYHKTax ¢ reorpacdudeckod Aoarorol 2103M02¢ g
54°44" 5. Ilpsimoe Bocxompeuse Mupwm 2¥16v490,

51. Hajttu 3pesgnoe BpeMa 1 yacopofl yroa spespgs Mu-
napa {{ Doabniwof Measenunmn) B I'puupuue ¥ B nymKTE ¢
reorpadmueckolt goarotoit 6°34#09° s ToT MOMeHT, Korga B
Axyrcre (A=8%38%58¢) yacomofl yrosn ssesfnl Anniebapa-
Ha {a Tensrua) 329°44’. Ilpamoe socxoKIeHHe Muuapa
13921%55¢, a Aapaebapana 4733403,

52. Kakoe npaMoe BOCXOXAEHHE Y 3BE3J, HAXOMSLIHXCH
B pepxHefi B HHKHEH KYNbMHHAIMM B ABYX PA3JHUHLIX HYHK-
Tax HaONIONeHHs, eCAH B OJHOM H3 HHX, DACHOJNOMEHHOM
BoCTOUHEe Npyroro Ha 36°42’, wacosolt yroa aseanw [pou-
ona (¢ Manoro Ilca) pasen —27I6M41{¢? [Ipamoe BoCXOMX-
Aenme Ilponmona 7436M41¢,

53. Ha xaxux reorpaduueck#x Mepuiuazax 3Be3gHOe
BpeM# COOTBETCTBEHHO paBHO 22948%30c y 7136%34c, ecnu
B MecTHOCTH ¢ reorpaduueckofl gosroroit 5731M40¢ smeana
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Kaneara (o Boasnuvero) umeer sacopoli yroa — 2139408¢?
lIpsimoe Bocxomnenne Kamemam 5713400,

54. Uepes KaxHe RATEpPBAJDI 3BE3IHOTO BPEMEHH HOCAE
pepxuelt KyJAbMUNauuy 3se3su B JIbBa ¢ NpSMBIM BOCXOMK-
Adenuem 11946%31° 3pesga a Tuapw Oyjner HaxOAUThCH B
Bepxuefl KyABMHHALNY, B HEXKHe{l KYJABMHEALAKE H 3aHHMATD
MOJOXKEHHE TPH uacoBoM yrae 4%25M16¢? [lpamoe BOCROMK-
feune o Duapnt 9925M08¢,

55. B MomeHnr BepxHeR KyJbMHMHAUHM 38€3AB [eMMul
{a Cesepuoii Kopousl), TpAMOC BOCXOKIECHHE KOTOPOH
15132%34¢, wacel, BAyUide HO 3Be3THOMY BpeMeHH (sBesj-
HBe dach), nokasssanu 15729%42¢, Haltry nonpasry wacos
H ¥X NOKa3aHHEe ONpH 9acOBOM Yyrie Tofi e 3peann!, PABHOM
1e20m50¢e,

56. B momenT Bepxuefl KyJAbMHHANHH 3Be3anl Aupjiebas
pana (o Teania) ¢ npaMeiM Bocxomaennem 433%03¢ apea)-
HEE yacel noxassisann 4°52%16¢ a B raxoll me MOMeHT cJje«
oyomel Houd uX noxaszanue Guo 4751M04¢, Brukcnure no-
NPaBKH 3BE3HBIX HACOB B MOMEHTH HabAIONeHHH, a Takme
HX CYTOUHEH M wacoBofl Xof (T. e. H3MeHEHHe NOTPaBKH 3a
CYTKH H 3a OSKH yac).

57. B MoMeHT BepXHefl KyJbMHHAUNE 3Be3An ¢ Dosasniof
Menpenuusl ¢ npaMeIM BocxoxaenneM 12351450¢ apesgunie
uyack nokassisduu 12941%28¢, a B wmoMmenr nocaepyoueit
HIKHefl KyJbMHHAIMY TCH e 3Be3AR #uX noxasanne GHAO0
0141M04e. Tlpn wak#x NOKA3aHHAX TeX XKe Yacos 3Besia
B Manofi Menpennuw npoxoauia ofe KyJbMHHALHHA, CJIH ee
npAMOe BOCXGuKAeHHE papHo 14%H0M500?

58, Hafitu cpesnee, nodcHoe M AeKPeTHOE BpeMf B NyH-
KTax ¢ reorpadrueckofi posarotoft 47143%28c py 918437c g
MomenT 652%06¢ no cpesneMy rpHEBHICKOMY Bpemenu. Heps
BHA NYHKT HAXORHTCA B NATOM, a4 BTOpoff — 8 Jecstom wa-
COBOM ToACe.

59, Onpenenuts cpefHes, NOACHOE B HEKPETHOE BpeMms B
TYHKTAX € reorpaduyecKodl Ho/roToft 5712936¢ n 7°51%22¢,,
€CJIH B ®TOT MOMEHT B TpPeThbeM IYHKTe &gehr—NMoRasoisanm
17731%44° 1o cpefHeMy BpeMenH, a reorpadHuecKas AoACs
Ta TPETbEro IyHKTa pasua 6%27%36°, Ilepsnft nyHKT Haxo-
JHTCA B ISITOM, a BTOpOfl -~ B BOCBMOM HACOBOM IIOACE.

60. Hafits pasHOCTE MEXAY HOSICHBIM H CPEXHEM, & Tak-
He MeKAY JEKPeTHHM H CPeNHHM BPeMeHeM B NYHKTE C res
orpadmueckolt qoarorofl 7918458¢, pacnoJomeHHOM B Cefbhe
MOM HacOBOM HOfCE,
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61. OnpeneauTb NOCAEAOBATENLHOCTh HACTYNACHHA Ofe
HOHMEHHBHIX MOMEHTOB MO CpeiHeMYy, HOACHOMY H AeKpPeTHO-
my speMeHM 3 Bagy (A==3719% n=3)} u Hopocubupcke
{(A=5732%, n=6},

62. B gakue MOMEHTH BpEMeHH 110 Da3JHUHBIM CHCTE«
MaM Cyera HACTYNAIOT MCTHHHLIH Noijedh ¥ HCTHEEAA NOJ-
woup B Pocrose-Ha-lony (A==2939%, n=3} u OpenGypre
(A=3"41%, n=4) B IHH, KOTJA ypaBHEHHE BPEMEHH COOT
BETCTBEHHO paBHOo 124 g ~.]5MP

63. Tounwme ropoacxme uace Kpacuospexka (n=0) no-
KasulBaioT 7732% Beuepa. Kaxoe B 3TOT MOMEHT cpefuee,
NOACHOS B RexpeTHoe npeMa B Kneme (A==2902%, n=2} u
Xabapopexe (A==9700M, n==0)?

64. ocae mecsuHoro nosera #a HaydhoH Rocmuuecro#
crannnn  «Canor-4»  KocmoHaeTel A, A, TyGapes #
T. M. Ipeuxo 9 despans 1975 r. B 149034 no MockoBCKOMY
BPEMeHH [DH3EMJHAHCH ceBepo-pocToutee lleamnorpana.
Croapko Bpemenu Optao B 310T MOMeHT B Llenmmorpane
{n==b) u Kasauu (n==3)? MocxBa HaXoAHTCS BO BTOPOM
GACOBOM IIOfICE.

65. Jlynsoe satmenve 18 nosGps 1975 r. naganocs B
20m385 u oxorunioce 19 HosGps 1970 r. s 0°08%.2 no
BCEMHPHOMY BPEMEHH, D KakHe JaThl B MOMEHTH BDEMelM
OHO HAYAAOCH W OKoHumAock B Kpacuopape (n=3), Tam-
keure (ns=5) u Upkyrcke (n=7)?

66. B 1974 r, neTHee coanlecTonnie HacTynuAo 21 nioua
B 18938% 5o secemupyHoMy Bpemeny. Korjaa oHO HACTYIHIO fo
BpEeMEeHH FOPOIOB, YKA3AHHHX B NpeAbayIlelt 3agaue?

67. B mMomenT nepegaun nz Mockss (n=2} 12-uacosoro
PANBOCUTHAIA TOYHOTO BPEMEHH Yachi B OAHOM M3 YUDEiK«
pennfi Tomexa (A=D5%0M, n==6) nogaswpanu 16912% Bu-
YHCAHTH DONPABKY 3THX UACOB K MeCTHOMY CpeIHeMy W TpH-
Hatomy spementl Tomexa u KpacHoBojacka (A=3732¥, fm==
==4) u BaliTh noxasaHud Tex e yacos B 1970™ no ppeme-
HH KamJdoro ropoja.

68. Camoner seireren u3 CpepanoBeka (n=4) B 11320#
u npnbun Ges onosgauust B Mpryrex (n=7) s 17945%,
CrOBKO BPEMEHN JeTes CaMOJeT ¥ KAKHE MOMEHTH Bhijies
Ta 1 npuluiTHA yKasaHw B pacnucaHun Aspocduora?

69. Teaerpamma ornpasaena uz Hepunucka {(n=8) »
7°40™ peyepa 1O rOPOJCKHM YacaM M AOCTaBieHa ajpecaTty
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B CMonencke {n=2) 8 ror we nenr B 16%20™ no spemenn
storo ropojia. CKONBKO BpeMeHH ULia TederpaMMa ¥ Kakwe
MOMEHTH BPEMCHH OTHPaBKH M JNOCTABKM OTMEUYeHH Ha Hefi?

§ 4. DPAKTHYECKROE OUPENEIEHHE
TEOFPAGHYECKBX B HEBECHBIX
JKBATOPHAJIBHBIX KOOPINHAT

B xearse suMHHe HOUM ZCTPOHOMBE H3MEPHIOT 3CHHTHble
PACCTOSHAN OLHHX H TeX Xe 3Be3j B 00eHX KyJIpMUHAUMAX
u no gopMynam {4}, (6), (9) nezapucHMO HAXOAAT KX CKAO-
nenre (8) m reorpadmueckyo mupory (g) oGcepBaTopHH.
3uas ¢, ONpeje/dIoT CKAOHEHHE CBETHI, Y KOTOPHX nabiwn-
JaeTCd TOJLRO BEpXHAS KyAbMuHauua. IIpe BEICOKOTOMHEIX
HaMepeRHaxX yunTtHBaercd pedpaxuusg, KOTOpas 3jKecs He
paccMaTpHBAETCH, KpOMe CHYYaeB DACHOJOXKEHHH CBETHN
BOMH3E TOPHAOHTA.

B ucTHRHHA DOAJEHH DEryJAfApHO H3MEPSIOT 3eHHTHOE
paccrossne 2n CojiHUA # OTMEYAIOT TOKasaHue Sa 3Be3f-
HHIX 9aCOB, 3ateM 1o QopMyte (4) BHUMCAHIOT €ro CKAO-
HeHHe 8¢y, 4 MO HEMYy — OPSIMOE BOCXOXKACHHE a(y, moCc-
KOJIBKY

sina ;y =18y, ~cigs, (24)

rae £=23°27' — yxe H3BECTHOE HAKJOHEHHE JKJHITHKH.
OIHOBPEMEHHO ONpejeasieTcs H NONPABKa 3Be3jHHX ua-
coB

ugzs—_Sqmﬂ@"‘Sq, (25)

TaK KaK B HCTHHEHH nonjfess yacopoft yroa Connna fo=0
B nostoMmy, cormacno Qopmyne (13), smespnoe Bpewms
S=ap.

OTmeuas nokazasus S’ Tex XKe 4acoB B MOMEHTHL

BerHEE?I KYJAbMHHAUHE ADKHX 3Be3j (OHH BHAHBI B TeJECKO-
bl H ,IIHEM), HaxoLAT HX NpAMOe BOCXOXKIACHHE

a=ag,+ (S, —Ss) (26)

¥ 10 HeMY aHaJOTHYHBM 06pasoM OnpelenfioT NpAMOe BOC-
XOWIEHHE OCTANDBHBIX CBETHJ, KOTODOE TAKIKE MOMET OBTh
Halileno Rak

0=, +u. @7
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o nyGiukyeMsiM B acTPOHOMMYECKHX CHPaBOYHHKAX
IKBATOPHAABHKM KOOpAHHaTaM (o # §) 3BE3A OHPEASATIOT
reorpauYecKne KOOPAHHATH MECT 3eMHOH NOBEPXHOCTH.

TIpumepnt

1. B mcrunmnifi moafennr 22 mas 1975 r. zenntHOE pac-
crofsre Connua B Ilyaxoee 6mmo 39°33' S (uanm Touxoil
jora), a ssesjHble uach NoKasupany 3°57v41°, Boiumcants
AJisi 9TOTO MOMEHTa 2KBAaTOpHANbHEE KoopAauuartel CoaHiua
H HOUPABKY 3BesfnbX 4acos, ['eorpadmueckay mupora [lya-
KOBa = -593°46'.

Hanunie: zg=39°33"S; Sq=3757%41°% q==-+5946',

Peumenue. Cornacro dpopmyne (4), cxnonenne Coauua

8 oy ==z ==59°46'—39°33 == - 20°1 %',
ITo dopuyae (24)
sinagy=1g60q)-clg § =1g20°13". c1g23°27" ==
== - (,3683- 2,3053 == -}-0,8490,
oTxyia npamoe socxoxienne Connua og=5806"2, niy,
nepesels B eNUHHUIL BPEMEHH, 0 = 37024250,

Tak gax B ucTHHHHE nonjens, cornacHo gopmyae (13),
3Be3JHOE BpeMHA Sna®m3“52‘“25“, a8 3BE3fHBEe YalH No-
Kaspipaa Sy==357v41¢, ro, mo ¢opmyne (25), nonpaska
Hacos

U= S—S8y==g @""Sq = 3152M256—3757M4 10 = - BM ] Ge,

2. B moment Bepxnell xyabMuHauuy 3pesas o JIpakona
Ha 3eHHTHOM paccrosiun 9°17/ X cepepy aBesfinble 4achl MO+
Kasoipaay 7°20M38°, mpuyeM #X IONpaBKa K 3Be3LHOMY
TPHHBHYUCKOMY BDEMEHH paBusaace -+22M[6°, Dxsatopu-
agpusle KoopAmHatel o J[Ipakona: npaMoe BOCXoMAeHHe
147034020 u cwuaorenune ~+64°37'. Onpesenurs reorpaduue-
CKHe KOODAMHATE Mecra HabJaiofeHus,

Hanuwne: zpessa, oa=14%03402° 8§=464°37', z,==
==0°17" N; sBespubie gacs Sy=7220438¢, u,=22%]6e,

Pewenune. [lo popmyae (6), reorpaduueckas vmpora

= 8—2y= +64°37'—09°17" = 4+ 55°20,

Coraacto dopmyne (13), 3Be3fHOe BpeMms 8 MecTe Ha-
GawoaeHnA
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S =qa=14"03702¢, a assesjdoe speMs B I'punsuue
So=_S8q+utg==TI20M386 - 22M | G¢ == TU42MB4C,

Caegosatedbno, 1o dopmyie (14), reorpaduueckas
BOJAFOTA

h=8—8,== 149031020734 2454 = GI20™(8¢,
HiH, HepeBeAs B YrJOBHE eIHHHIH, A= 095027,

70. Onpegenuts reorpaduyYecKyio WHPOTY MecTa Halalo-
JEHHS W CKJIOHCHHE 3Be3/bl 110 H3MeDeHHS#M €€ SEHHTHOTO
PRCCTOSHHS 2 WX BeicOTH /i B 00eHX KyAbMEHALHAL—BEpX-
peil (B) u nuwxnelt (B):

a) zs=15°06'N, 2y,=08°14'N;

6) zp=15°06'S, 2z="68°14'N;

8) hp=+80°40'10, 25=7224"¢;

1) hyw=+78°08"0, hy= +17°40"0.

71. B Mectuoct ¢ reorpaduseckofl mmporoll ¢=
= 4+49°34" 3pe3na o [uaps NpoXOoAHT BEPXHIOI Ky/bMHHA«
niio m5a poicote +32°007 uam Toukoh jora, a spespa § Ma-
aoli Menpennum — K CceBepy OT 3eHATA Ha DACCTOSHUH B
24°48", Yemy paBHD CKJOHEHHE STHX 3Be3AP

72. Kakoe CKJIOHEHHE HMEIOT 3BE3/H, KOTOPHE B BEpX«
Hell kysaspMmunaunn B KanGeppe (9=-—35°20") naxopstca
wa seduTHOM paccrosHun 63°397 K cepepy OT 3eHHTA H Ha
gHicoTe --58°42' nasg tourch wora?

73. B IlymanGe zpesna Kaneana {¢ Bosnuuero) npos
XOIAHT BePXHION KyJAbMHHAUHIO Ha BhicoTe -}-82°35" mpu
aspmyre 180°, a 3meaga AapzeGapan (o Tenpma), ckione-
Hue Roropoli -+ 16°25", — pa zeummrsom paccrosHmnm 22°087
K tory or sexuta. Hemy pasHo cxiaonerue Kamemam?

74. BolupeauTs cxaonenue 3pesn 8 Boasmolt Mensepu-
ot 1 @omansrayTa (o IOxHO# PRbH), ecnd pasHocTh 3e-
HHTHBIX paccrosiufi atux spean # Aavrappa (o Opaa) a
BepxHedl xysbMuraunu B TamxenTe (¢=-+41°18") cocras-
JsieT cooTseTcTBeHHO —48°35" u +38°38'. Anbraup KyabMu-
nupyer B Tamgente Ha peicote +57°267 Han touRON wra.

75. Kakoe ckaoHenHe y 3Be3fi, KyJbMBUHPYIOIKY Ha r0-
pHIOHTE # B 3eunte TOHaAucH, reorpaduieckas LINPOTA KO-
roporo -+41°42? Pedpakuuio B ropH3oHTe DPHHEATD 35,

76. Haitty npaMoe BOCXOKAEHHR 3BE3/A, B MOMEHTH BEpX-
nefl KyJABMHHBLUHH KOTODHX 3Beajuble dachl MNOKaznBaJl
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18725%32¢ u 19°50M40°, ecnu npuw ux norasawmu 19720M16¢
apesfa  Aaptaup (¢ Opaa) ¢ npaMmbiM  BOCXOXKIEHHEM
1948%21¢ nepecexsta HeGeCHLIH MepuHan K 10Ty OT 3CHHTA.

77. B moment Bepxueil kyapmuuauny CosHpa €ro nps-
Moe BocXowdenne Guno 23°48M39c, 3 apessERle acht NOKA-
auipany 23"50M01%. 3a 46%48° 1o aroro neBecHblil MepHAHaH
nepecexna ssezfia P Ileraca, a npu nokasamusix Tex e ua-
cos 0907%40° nacTynuAa BepXHAA KyJBMHHZHHS 3Be3IH
o« Anppomenn. Karoe npaMoe BocxomjeHHe y ITHX JBYX
3ne3i?

78. 27 oxrabpa 1975 r. 8 Ogecce Mapc npoOKyIbLMHHHDO-
Ban uepe3 15M50° mo 3BeammmiM wacaMm nocie 3se3An be-
teaprefize (o Opuona) va BbicoTe, NpenHUIAOMIEH BEICOTY
210l ape3nsl B KyJapMHEHAnuR Ha 16°33, Tlpsamoe Bocxomne-
nue Bereawrefise 5°52¥28° u ckiomenue +7°24'. Kakue
SKBATOPHATNbHEE KOOpAKHATH Onlin y Mapca ¥ pBausu xa-
KOfi TOUKH 3KAHNTHKH OH HAXOAHICH?

79. 24 asrycra 1975 r. 8 Mockne {¢=-55"45"), korua
3pesjiuuie yace moxasuipagu 1952%22¢, 0mnurtep mepecek He-
Cecipil MepujiuaH Ha 2€HHTHOM  pacerosHum  47°38.
B 2923%31¢ no TeM e YacaM NPOKYJILMHHHPOBAJA 3BE3/a
a Osia, npsmoe Bocxoxkgenne koropoft 2904m21e, Yemy Gnt
JiH DABHBl 3KBaTOPHaJbHble KoopmuHate IOnurepa?

80. B nyuxre ¢ reorpaduueckofi wupotol -+ 50°32" no-
aypenunas puicota Coanma | Mag w 11 asrycra pasusnace
+54°38’, a 21 noabps u 21 sueapa -+ 19°29. Oupenennts
SKBaTOpHANBUEE KoopAuHaThl CONMNIA B 9TH JHH.

81. B uctuunntf noajens 4 nwora 1975 r. Coxune npo-
mao B Opecce {(gp=-+46°29") nHa suicoTe +65°54", a 3a
13%44¢ no sroro spesia Aabzpebapan (e Teanna) nepecex-
Az nebecHLIN MepHAKAH HA 3eHUTHOM DACCTOSHHH, IPeBbila-
IoeM NOJIYREeHHOe 3eHuTHoe paccroande Coanna ma 5°58.
Onpepeauts 3xBaropuanbine  KoopauHate Cosuua o
SBe3AHL.

82. 28 oxrabps 1975 r. B 13"06%41° no pmekpeTHomy spe-
MeHH B nyHKTEe ¢ A=473711¢ (n=5) u @==-+41°18" zeuur-
noe paccroaune Connna 6ol1o 54°18". 3a 45¥45¢ (no zpeza-
HOMY BPEMEHHR) IO ITCrC B BepXHell KYJbMHHALHR HAXOid-
aack asesfa Cnuka (a Heent), a gsepes 51439¢ nocse mee —
sseafia Apkryp (o Bosonaca) wa swicotre -+68°0110. Qnpe-
RCANTH 3KBaTOPUAJbHBHE Koopauuate Cosuna u Apgrypa.
YpasHeHHe BpPeMeHd B 3TOT JeHb Oujio —16M08e,
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83. Hafitu reorpaduueckylo IWWHPOTY MECTHOCTH, B KOTO~
poit apeaan B Ilepcen (8= +40°46") u ¢ Donnwod Mense-
auusl (8= 456°14") B MoMenTH BepxHefl KyJbMHHALHH Ha-
XOAATCA HA OAHHAKOROM 3€HHTHOM pAaCCTOfIHHH, HO Tep+
Basg — K 0Ty, & BTOpaf~—— K CEBEpY OT 3CHHTA.

84. B momenTs Bepxsefl KyJIbMHHaHMH 3Besfa o [onanx
[lcos co cknoneuvem -+38°35" npoxoaur B senuTe, 3BE3AA
B Opuona—na 46°50' woxuee, a ssesga o [lepces—Ha
11°06’ cepepnee. Ha xakofi reorpagu4ecKkoll napasienu npo-
BelleHBbl W3MepeHH# ¥ YeMy pABHO CKAOHEHHE YKa3aHuhX
3BE3?

85. B Moment sepxuefl xyapmusaman Coawga cpeansnfi
xpoHoMeTp nokazan 10Y28¥30°, a npu ero NOKa3aHHH
14948%52¢ i npuuar us I'punBuya 12-uacosofl panmuocur-
Hax TOYHOro BpeMmend. HallTH reorpaHuecKyno HOATOTY
MecTa HabAIOMeHHs, ecil ypaBHEHKEe BPEMEHH B 3TOT JeHb
GpLto -+ 6M08e,

86. B MoMeHT RepxHel Ky/AbMHHAIHH 3Be3fb 1 IepKyse-
ca Ha seHHTHOM paccrositun B 2°14° K cesepy OT 3eHnTa
3BE3AHOE rpuyBHuCcKoe speMs Oplno 23702¥39°, 3kBaTOpH-
alpibie KOOpAHMHATH  Tepkynaeca a==17738%03° u §=
== 1+ 46°02', Oupesennts reorpaduyeckie KOOpAUHATH Mec-
Ta HabJoReHH,

87. B MoMenT noKazaHHE 3BE3JHOIO  XpoHOMeETpa
18%07%27¢ sgcneAHLHA NPHHANE PaJHOCHIHAI TOWHOrO Bpe-
menH, nepepannutft u3 I'pursnua s 18%0M0° no spesnHOMY
FPUHBHYCKOMY BpeMeHu. B MoMeHT BepXuefl KyJAbMHHAUKH
spesAsl y KaccwoneH Ha 3edawTHOM paccroguud b 9°08° k
I0ry OT 3€HHTa IIOKA3aHHE TOr0 e XpoHOMerpa Owiio
19717¥02¢, DkBaTOpHAJBHHE KOOPAHHATH ¥y Kacchonen
a=0453*40¢ u §=+-60°27'. Haiitu reorpaduueckne Koopiu-
HaThl YKCHENHIHH.

§8. B ucrHHHHA NMOAKEHL NOKA3aHHE cpefHero XpoHO-
MeTpa sKkcneaHumu 6wio 11741437¢, a B MoMeHT npHeMma
12-yacosoro papyocur#aga TOYHOrO BpeMenHu H3 Mocksbl
TOT 3Ke XpoHoMerp mokasanm [9%1436°. Mamepeuunoe semnt-
HOe paccTosiine 3Besfint o JleGepa (§=-+45°06") & Bepxued
KYJABMHIALNE OKa3anock pasubiM 3°26° K cepepy OT 3eHuta.
Onpepennts reorpaduieckue KOOPAHHATH SKCHEIHLHH, eC-
JAH B JeHh NpopefgeHHs BaOJIONCHHR ypapHeHHE BpeMeHH
paBnaaock —5Mi7¢,

89. B ucTunHBIA NOALeHDL WITYPMAH OKeaHCKOro JAafinepa
uamepua euicoty CoaHua, oxa3aBmyics pasHOR -+75°41

26



npu aspMyte 0°. B sToT MOMeHr cpelHu# XPOHOMETP ¢ HO-
npaskofl —16"2 noxasmiBas 1471249 rpuuBauCKOro Bpe-
menn. Craonenne Coasua, yKazaHHoe B MOPCKOM acTpOHO~
MHYECKOM exerofsuke, Owsio +23°19', a2 ypaBHeHne Bpeme-
HR +2M55¢, Kakue reorpaduueckne KOOpAHHATH HMen fnai-
Hep, Tie ¥ B KaKHe NpHMEDHO JHK roja OH B ITO BpeMd Ha-
XOAMACH?

§ 5. IIPEOBEPABOBAHUE
HEBECHBIX KOOPAHMHAT

B’ CHUCTEM CYETA BPEMEHMN.
RBOCXOL ¥ 3AX0] CBETILI

Cpsisb MEXIAY TOPH3CHTAJBHDIMH H S5KBAaTOPHANLHBIMH
HeGecHbIMH KOODJAMRATAMY OCYLIECTBJSETCS uyepes napad-
nakrTHyeckril TpeyroasHuk PZM (puc. 3), BepuiMHaMy Ko-
TOPOro CIAYEKAT NOMOC mupa P, zenur £ H caerwaAo M, a
cTopoHaMi — Ayra PZ gebecHoro mepuinana, ayra ZM kpy-

i

p

Pue, 3. HapaanaxTiueckyil TPeyrosLHER
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ra BuicoThl cserdaa u ayra PM ero kpyra criosenus. Oues
Bipno, uto PZ=00"—g¢, ZM=2=90"—h u PM=90"—%,
The ¢ — reorpaduyeckas MAPOTA MecTa HabJIOACHHSE, 2 —
3eHHTHOE paccTommEme, A — BpicoTa H O — CRAOHEHHE CBe-
THIA.

B napasiakTHYeCKOM TPEyrodbHuKe YroJ TpH 3€HHTE
pasen 180°—A, rme A -— a3uMyT CBeTHJIA, a yroa HpH IHO-
Jloce MEpa — yacopoMy yray [ toro e csernaa. Torja
TOpHE304TANLHEIE KOOPAHHATH BHYHCAATCA Ho QopMmynaM

cosz==sing-sind--cosy-cosdcost, (28)
sinz - cosA=-—sind: cosp-f-cosé-sing- cost, (29)
sinz.sinA==cos8-sint, (30}

a 3KBaTOpHaJbHEIE KOOpARHATH — 10 (opMyaaM
sind==cosz sing—sinz-cosg-cosd, 31)
c0s8 - cosl ==c0s2-cos@-tsinz.sing.cosA, (32)
¢0sd-sinf=sinz-sinA, (30)

fipuueM {=S8—aq, Tae o~ NpsMOe BOCXOXKACHHE CBeTHIa H
S - 3Be3jHOEe BpeMa.

Tipu pacuerax Heobxoanmo no tabanue 3 (c. 127) nepe-
BOAMTH WHTEPBAJH 3Be3AHOrO BpeMeHu AS B HuHTEepBaaH
cpeanero speMenu AT (nnm maob6opoT), a 3BesiHoe BpeMs
§p— B CPenHICK TPHHBUUCKYIC IOJHOYb 3aXaHACH AaTsel 3a-
UMCTBOBATEL H3 ACTPOHOMHYECKUX KaJjeHAaped-elKerodHHKCB
(B 3anasax 9TOrO pasiena 3HASEHHA Sp IPHBOLATCA).

[Tycrs HexkoTOpOe $IBJEHHE B KAKOM-TO NYHKTE 3eMHOH
MOBEPXHOCTH NPOHIOMIAO B MOMeHT I IO NPHHATOMY TaM
BpeMenn. B 3aBHCHMOCTH OT NPHHATON CHCTEMSl cUeTa Bpe-
menn mo dopmynam (19), (20) wam (21) maxomures cpen-
Hee IPHHBHYCKOE BpeMs T, npeacrasisiogee coboft uutep-
Bas cpendero spemenn AT, nporekinufi ¢ rpUHBHYCKON mOJ-
Houn (AT="T1,). D1oT uureprsan no rabanne 3 (e. 127) nepe-
BOIHTCH B HHTePBAN 3Be3fHoro speMenu AS (1. e. AT—AS),
" Toraa B 3amauHuiil MoMent T, cooTsercreyioutaft cpenne-
My rpunsuuckomy BpeMens Ty, 3Beszgsoe spems B ['punbuye

89%30-‘-1‘33, (33)
a4 B JaHHOM OVHKTe

rae A — reorpadHueckas JOAroTa Mecra.
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TlepeBon nruTepBaNOR 3Be3aHoro ppeMend AS B niTepsa-
an cpeanero speMent AT =T, (1. e. AS—AT) ocyuiecrpas-
erca no rabaune 3 {c. 127) phrupranueM Nonpasky.

MoMeHTH BpeMeHH H 23MMYThl TOYeK BOCXOHAA U 3aX04a
cBETHJ BRMHCAAIOTCH No popmyaanm (28), (29), (30) u (13),
B KOTODBIX HpHHHMAaeTcs z==90°35 (c yuerom pedpaxunn
p=2357).

Halinennsie sHaueHus uacoporo yriia # asuMyra 8 npe-
nexax oT 180 g0 360° cOOTBeTCTBYIOT BOCXOAY CBETHNZ, 2 B
npepenax or 0 no 180° — ero aaxony.

[Ipr puunciernax BocxoZa u saxoja Connia YyYHTHIBA-
eTcsl ellle ero yraoBoll paguyc r=16". Hafigennne sacoBnie
Yrab oy A2I0T MOMEHTH! O HCTHHHOMY COMHEYHOMY Bpeme-
mu (eM. dopmyay (17), goropoie no gopmysne (16) nepeso-
JHATCH B MOMEHTH CDeAHEero BpeMeHH, a 3aTeM — B NpHHSA-
TYIO CHCTEMY cuera.

MovenTH BOCXOAZ M RAX0OAA BCEX CBETHJ BHUHCAAIOTCH
¢ TOUHOCTHIO, HE MpesbiIaloieft 1%,

Hpamepnt

1. B xaxoMm Hanpasnenuu Oma 3apaHee YCTRHOBJEH
rTegeckon ¢ doTokaMepol Aaa dQororpadupoBaling coapey-
sioro satmenus 29 anpesns 1976 r., ecan B nysxTe ¢ reorpa-
duYeCKHMH KoopauHaTaMu A==2958%0 u ¢@=-440°14" ce-
peauia 3aTMeRHs Hactynuna B 15929%8 no Bpemenu, oran-
uAIOIeMYCH OT MOCKOBCKOTO Ha 19 B sror MomenT 2Kna-
TOpHATbHBE KoopanHATH CONHHA! NPSMOE BOCXOXKIeHHE
0==2927"5 u crnouerue 8=+ 14735, B cpexnwwo rpunpns-
ckylo mosnnous 29 anpens 1976 r.  3pes;mnoe  mpemsn
Sp== 147284190

I anBue: nyagT nabaogennst, A=258%0 ¢="4-40°14',
T=15"20M8 T—Tym=1T; goue= 147284190 == [4798M 3. Conu-
e, q==2727"5 §==-}14°35,

Pemenune. B cepenune 3aTMeHUA MOCKOBCKOE BpeMa
Ty==T—1"=14720% 8, u 1n0sTOMY CpeiHee rPHIIBHYCKOE Bpe-
M5t To==Ty—37=11"20%8. C rpuuBuYCKOl HOAHOUH OpO-
e Hurepsan ppeMedd AT ==Tp==11"29%8 kortopuii mepe-
BOZMM fio Tabamue 3 B MHTePBAJA 3Be3AHOr0 BpeMeHH
AS=11"317, u vorna B Mmoment To, mo dopuyae (33},
3pespuoe BpeMmd B I puusuue

So== 850+ AS = 144284 3+ 117317 == 25"60™ =
= 2%0m 0,
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a B 3afzHHOM nynkTe, no Gopuyse (14), aneamnoc spems
8 == SoF A== 290%,0-4-29584 0= 4158%,0

i, oo dopmyae (13), wacosoli yroa Connna
to=S—q == 49584, ()--2927M H==2530M, §

Wiy, mepesoas no tabmuue 1, {==37°37,5~37°38",
[To rabauilaM TPHUTOHOMETPHYECKHX QYHKUHA HAXOAMM:

sing==sin40°14’=-}-0,6459,
cosgp==c0s40°14"==+0,7634;
sind=sini4°35 == 10,2518,
c0s8==c0514°35" == -}-{},9678;
sinf==s5in37°38'=-0,6106,
o5t == c0837°38" == -4-0,7919,

IMo ¢gopmyne (28) serupciazeM

cosz=0,6459.0,2518+0,7634.0,9678.0,7919 =
= 10,7477

¥ 1o TabaMnaM Haxoaum 2=41°36" n sin z==--0,6640.
Jdasa suluncienus asuMyTa Henoansyem Qopuyay (30):

sin A=-32% . sintm= 2R 06106 = - 0,88997,

sin 2 0,6640
OTKYyla nojydaem Asa sHavenns: A=62°02" m A=180"—
—62°52"==117°08’. Tlpu 86<q@ suavennd A # { He CJHIIKOM
PesKo OTJAHYAKOTCS APYT OT APyra H nostomy A=62°52"

ChaenosatenbHo,  reneckonm  Obil HanpasjieH B
Touky Heba ¢ rOpH3OHTAALHBIMHM KoOpaHHaTaMu A ==62°52'
B 2=41°36" (uau h=-+48°24").

2, BplyHCAUTD A3HMYTH TOUEK H MOMEHTH BOCXONA U 32+
xoga ConHla, a TaKXKe HPOAOIKHTENLHOCTb AHS K HOUH
21 wons 1975 r. B MecTHOCTH ¢ reorpadHUecKHMH KOOPAH-
warami A==4928M4 3 @p=+59°30, naxonsmeiics B nsutoM
43COBOM MOACE, €CAH B NOJLEHD 3TOTQ AHH cKJIoHenne Cojn-
na 86=+23°27', a ypasuenve speMenn n= - 135¢,

Hanuse: Conune, §==423°27"; n= 4 1¥35¢=4 14 6;
mecro, A=428Y4, @=59"30', n=35,

Pewenne VuuTHBAA CPelHIO0 pedpakIHio B ropu-
aonte p==35" ¥ yraosofi paguyc Co/lHEuHOro AMCKa r==16,
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HaxodMuM, YTO B MOMEHT BOCXOAa W 3axois CoJaHila BEHTD
COJHEYHOr0 JHCKA HAXOAMTCH HOZ FOPU3IOHTOM, HA 3EHHTHOM
paccroanuy 2=90°+p-+r=90°51",

Toraa
sinz==-10,9999, cosz==—0,0148,
sinf== 40,3979, cosd==-+0,9174,
sing==-}-0,8616, cosp==--0,5075.
Ilo dopmyiie (28} naxomum
cos 2—5sine-sind - -0,0148-0 8616.0,3979 _
€OS - COS & 4,5075.0,9174 -
= —{(,76804
H po Tabamnam == (180°—39°49',3) = +=140°10',7 wu
sin ¢ == 0,6404,

Tlo rabaune 2 moayusm, 4ro BpH socxofe Coania ero
yacopofi yron fy=-—140°10",7=-—9%20"7, a npu 3axone
tp== - 140°107,7 =+ 97207, 7, e. 10 UCTHHHOMY COJHEUHOMY
BpeMmenH, cornacHo dopmyae (17), Coanue BoCXOAHT B

T@; = 129 fy o 1 20— GUO0M T e 2939M 3
H 38X0HHT B
T@g s [ 2T fgome | 291 GUA0N, T==21720%, 7,

uro, 0 dopmyne (16}, COOTBETCTEYeT MOMEHTaM HO Cpels
peMy BpeMeHny

Ta =T +n=2130%, 3--1%, 6=2941x

cost =

T mT@Q + = 21320M, T-}- 1M, G== 217224,

Mo dopmynam (19), (20} # (21) re xe MOMeHnTH HO BO-
SACHOMY BDEMEHH:
BOCXOZ,

T pymse Tag =Rk 105m 274 11— 478N 5 [ 300
H 3axon
Trgmse Trg  —mdelrioes 219229 408N | 53— 0 {7540

a 0o JACKpETHOMY BpEMeHH:
BOCXOR T 5y==4"13% 5 3ax0A Tp=22%54,
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[TponoaxuTeALHOCTE AHA
g T pgr—T gy == 22954M.— 4] 3% == ] 894 | ¥,
B moMenT yuxuell KyasMunauuu seicota Coanua
hy==§— (90°—g) == $-23°27/~ (90°—59°30') = —T7°03’,

T. €. BMecTo ofpuHo#t gaurcs Genas HOYB,
AauMyTH todex Bocxofa ¥ 3axofa Connua BHIMHUIAIOT-

cd no popmyae (30):

. cos B 0,9174 . -

sind = ST sint = + 55959 -0,6404 = + 0,5876,
yro gaer A=t (180°—36°,0) == £144°0, Tag Kak asuMyTH
u gacosule yras CoJinfla HAXOEATCH! B8 OJHOM KBajipaHTe.
Cuneposatensno, ConHne BOCXOMHT B TOYKE UCTHHHOIO ro-
PH30HTA ¢ a3UMyTOM A;==—144°0=216°,0 u 3axopur B TOU-
Ke ¢ azumyToM Ap= +144°0, pacnosoxennnx B 36° o ofe
CTOPOMB OT TOUKH CeBepa.

90. Uepes KakHe HHTepBa/bl CPEIHEr0 BPeMeHH Hepemy-
0TCHS OAHOHMEHHBIE H DA3HOHMEHHBE KYABMBHALUN 3Be3y?

91, Yepes cxoibro BpeMeHH jocae sepxuell KyJbMHHA-
pui  JleneGa HaCTYDNUT BePXHHS KYJNLMHEHALHHS 3BE3[b!
v Opuoua, a 2ateM — cHoBa Bepxusd xyapmunapns ene-
Ga? Hpamoe socxowaerue HeweGa 20939v44¢, a y Opuona
5e22mM27¢, MckoMble HHTEPBAAS BHIPA3HTL B CHCTEMAX 3BE3k-
HOTO B CPefHero BpeMeHH.

92, B 14715"10° no cpeaemy Bpemexn sBesna Cupuyc
{o Boaswmoro Tea) ¢ npsMuy Bocxomaennem 6942M57¢ ya-
XOAUAaCE B HEXKHe xyasmunauny, B gagpe 6anxkafimue mMo-
MEHTH BpeMeHH nocne atoro 3mesna lemma {a Ceseprofl
Koponu) OyaeT HaxoIuThCs B BepxHell KYALMHHAUMH B KOT-
Ba ee uacoBol yron 6yner paseH 3°16M0¢? TIpamoe Bocxom-
nenue Pemmur 15732%34¢,

93. B 4726M0° yacoroft yros 3se3lisl C HPAMBIM BOCXOHK-
aensem 2712430¢ Owa paser -— 34°26°,0. Hafitun npamoe soc-
XoM(leHne 3gesf, Koropele B 21'B0M0¢ SyayTr uaxopurThCs B
BepXHel KyaAbMHHANRH M B HHXHefl KYJILMHHANHE, 8 TAKHKe
TeX 3Be3ji, 4YacoBbieé YIAM KOTOPLIX CTaHYT paBHBIMA
— 1713420 i 5742509,

94. Yemy pasHO npubJIHIKEHHOS 3HAUEHHE 3BE3ZHOIO
BPEMEHH B CPEIHIOI0, MORCHYIO H AEKPEeTHYI NOAHOYh MKer-
cka (A==3%33, n=3) 8 denpansa u 1 ceurabpa?
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95. IIpaMepso B Kakue JHM rofda 3sesgnl CHpuye
(a=6"43") u Auntapec (o=16"26") naxonarcs B Bepxueld
H mEXHed KYJILMRBEALHHN B CPeJHIO0 HOJRCYL?

96. Onpepenuth 3Be3aHoe BpeMs B I puanuue B 7928%16e
9 aupaps (So==7211%39¢)* u B 20353%47¢ 25 moaa (so=.
== 20M08M20°) .

97. Hafitn 3se3/iuoe BpeMs B CpenyHH, NoAcHOR H Aek-
peTHLI MOJAeHb, a4 TAKHKe B CPEAHIOI0, MOACHYIO H HEKpers
Hylo noaHous B Mockse (A=2730%17¢, n=—=2) 15 ausaps
(Sp==T735M18¢),

98, Pemmrb upeRmAyLiylo 3amady Aaf Kpacwospexa
{h=6711%26¢, n=06) u Oxorcka {(A==933%10°, n=10) B
HAenb 8 amrycra (Sg==21703n320},

99. BuuncanTth gacorbie yvraul spedgnt Ienefz {a Jles
Genst) (a==20"39™44¢) n [pousuue B 19742%10° 16 wmown
(s0==17334%34¢) u 16 nexalpsa (sp==5%36%04c), :

100. BoupcauTs wacoBsle YrAB 3Be3x o AmnjgpoMmesnt
(a=0205448%) u B Jlena (a=11%46431%) B 20732450 3 an-
rycra {Sp==20743%40°) u 5 nexabps (sp==45242¢) po Baa-
pupoctore (h=8747%31¢ n=9).

101. Hafitu wacoswie yrawm zsesx Derenprefize (a=
=H452M28%} n Cruxu {a=13"2233%) p 1"62M36¢ 25 mons
{5g== 18406207} u 7 worlpa (sp;==25822¢) g Tamgeure
(h==437u]1c n==5).

102. B xaxne MomenTs! BpemenH B I'puuBHue Haxoadr-
ca 8 Bepxuefl kyapmunauny zsezna MHoanyke {a=7%42%16¢),
3 B HIDKHEf RyAbMEHAUNH 3Be3na Apkryp (o=1471323¢)
10 deppana (se==9117448¢) n O man (5u=15704m45¢)?

103. Hafitn momenTh Bepxuell n HiDKuel KyapbMHIIALHK
22 mapra (se==11755%31¢) u 22 moH§ (Sp==17458M14c)
spe3x Kanmenamt {a==5713%00°) r Bern (a==18"35"15%) na
reorpatduteckoM Mepuiiane A=3110"0¢ {(n=3). Moments
YKasaTh 10 3B€3[HOMY, CPEIHEMY, NOHCHOMY U JEKPeTIOMY
BpEMeHH.

104, B xakne MoOMeNTH BpeMeHH 3 $espais (So=
==8758406¢) u 15 abrycra (8,==21731%08%) uacoswe yrao
sses Cupnyca (a==6742457¢) u Ampranpa (a=199484210)
g Camaprange {A=4"27453¢, n=4} paBupl 3328447¢?

105, B xaxue momentst Bpemenn 10 gexabpa (so=
==5712M24%)  gacossbie  yrapl spesi  Asbnefapana (o=
=4%33%03%) u B JleGean (a=19728%42¢) 3 THuancu

* 3pece ® gamee b onolRAX mocke JAT YRA3ANO 8DeIfTOE BpEMA
B CRONEIO0 TPAHBHYCKY IO IO0JIHOYE.
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(A=2"59u]1¢, n=3) u B Oxorcke (A=9933%10¢, p==10) co-
OTBETCTBEHHO panub +67°48" u —24°327

106, Ha xakux reorpa@Hueckux MepriHaHaX S3BeSiH
a Bauzwenon n vy Boasiof Megpeluus naxoasitcs B BepXs
defl KyabMuHARHK 20 ceHTAOPA (S==23"534(4¢) s 8140M26¢
no spemenn HMpxryrcka (n==7)? [lpaMoe socxompenne »THX
8Be3[ COOTBETCTBEHHO paBHO (731M25¢ i 11351430,

107, OnpefeJnutb TOpPH3OHTAJbHLE KOODAHHATH 3BE3N
e Boapimolt Megsenuun  (a=12"51M50°, O6==+56°14") u
Anrapeca (g==16726M20°, §==—26°19} B 14710%0¢ no
speanHoMy spemeny B Epnaropmn (== 4-45°12'},

108. Yemy papHB FOPH3CHTAALHEIR KOOPAHHATH 3Be3ll
Temmet {o==15%32%34¢, §=+26°33") u Cmuxu {(a=
= 137224330, §=—10°04") 15 anpean (so==13%30%08¢) n
20 aBrycra {So==21%0%50¢) n 21"30™ no gexperHOMYy Bpe-
MeHd B fyHKTe ¢ reorpaHyecKHMH  KOOpAHHATAMH
A=6350M0¢ (n=T} u @==+TI°58?

109. B xakue Touku xHeba, onpelesseMble FOPH3I0HTAJDb
HbIMH  KOODAMHATAMH, HeoBXOMMMO HANDPABHTb TEJECKOIH,
yeranonJenHbf B NyHKTe ¢ reorpaduyeckidMy KOOPAHRHATA«
Mu A=2959%2 (n=3) n ¢=-+41"42, urob6m 4 mam 1975 r.
{so==11945902¢) B 22940™ po nosicHOMY BpeMeHH YBHIETb
¥pau (a=13"562%1, 8=-—10°55"} u Hentyn (o= 1693943,

== e 2053273 2

110. B xakue MOMEHTHE RBpPEMEHH BOCXOAUT, KYJIbMHHH«
DYET # 38XOHUT M CKOJbKO BpeMeHH HAXOAHTCH HaA LOpPH-
SOHTOM TOUYKs JeTHero cosanecrosuns 22 Mapra (Se=
= ] 1UEEM3 1) 1 22 mions (So=17'58"14%) sa ueHTpaibHOM
MepHIIANe BTOPOrO MacOBOTO Mosica B MecTax ¢ reorpagu-
yeckofi miupotoll @=+237°45" n ¢=+468"20? MomeHrHl BH-~
pPAa3fiTh N0 3BE3RHOMY W AEKDETHOMY RPEMEHH.

{11, Boiageauts asUMyTH B MOMEHTH BOCXOJA, Bepxuei
KyAbMHHAHKM, 33X04da M HukKiel KYJALMHUHALOHHM 3Be3f
Kacropa  (a=7431M25%, §=+432°00') u Asnrapeca
(a==16"26M20¢, §=—26°19") 15 anpens (so=13%30%08¢%)
1 15 okTalps (so==1"31%37¢) B Mecrax 3emMHOMA HOBEDXHOCH
TH ¢ reorpadmueckumMn Koopaunatamu h==3%53%33" (n=4),
pe=-F37°45 w A=2712M15¢ (n=2), p== +68°59,

112, Breisgcaurs asuMyTH B MOMEHTS BOCXOfa, Bepxued
KyJbMHHAUHR H 3axona ColHOa, ero noAyXEeHHYIO # Nojy-
HOUHYIO BLICOTY, 2 TAKMKE NPOEOJUKHTEABHOCTh AHS B AATHE
BECEHHEr0 PasROAEHCTBHA W OGOHX COAHNECTORHHA B HyHK-
tax ¢ reorpaHUIECKHME KoOpAHHATaMu A=2936"3 (n=2),
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g=+59°57" u A=5753"9 (n=06), p=+69°18". B nocaeno-
BateJbHble AATHl YPABHEHHE BpPEMeHH COOTBETCTBEHHO Pab-
B -F7423¢, - IM35¢ g MRS,

113. B xaxue wmoMeurtni Bpemenn 30 Hioas (Sp==
== 20928%03°) B nyukre ¢ A==258%0° (n=3) u ¢=-440°14

HHKENePEeYUCACHHBIE 3RE3db HMEIOT FOPH30HTAIbHLIE KOOp-
auuaret 4 U z:

BBespa a [} A

Cupuyc (¢ Boabwo-

ro [lca) fu4Mpye 1639 - 40°107] 67°08°
Perya (a JibBa; 10 05 43 412 13 4 65 05 46 28
Kaneaza {« Bossu-

4eroj 5130 445 58 1152 BL} 86 25

114, B nyugre ¢ reorpadHuecKHMH KOODAKHATAMH A==
=4437%]]¢(n==5) u @=-+41°18 5 aprycra 1975 r. (sq==
=20951"42¢} GmaH HU3MEpPeHH TOPU3IOHTAJbHBbIE KOOpIHHA-
TH aByX aBesfi: 8 2110 y nepnoft 3sesgn A==—833" =n
z=49"51", a B 22950 y mropoil spesan A=46"07" n z==
=38°24’. DBoiucauT, 9KBATOPHAJbHBlIE KOOPAHHATHL ITHX
3Bes.
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I1. OCHOBBI TEOPETHYECKON
ACTPOHOMUHN B HEEECHOR
MEXAHUKHU

§ 6. DMIIMPHYECKHE 3AKOHBI
KEIVIEPA 1 KOHGRIYPALIHN
DHAHET

Mnaners ofpamaworca sospyr Coanuda o saauntHge-
CKHM opburtam, B oanoM, obumem GoKyce KOTOPHX HAaXOLHT-
¢ Coaine. B nepsoM npubaiuXendHd MOMKIO CIHTATh, HTO
opGurs Goarninx naader {(kKpome Ilayrona) nemar g oguoft
naockoet#. Boabuwias moayocs a opdurm (puc, 4) onpene-
JIfieT PasMepLl, 4 BKCHeHTPHCHTET €~ CTElellh BHTHRYTOCTH
opOuTH. Panuyc-peKrop r NJaHerH Onpefenserca ypapre-
HHICM 3ANHNCA

a{l-g?)

T = fiecos® )
H MCHACTLHR B ﬂpenenax OT MePHIeJbHOIO PAaCCTOAHUA
g==Cll=a(l—e}, {35}

Korla HCTHHHAA anoMaaus §=0°0 ao adennfinoro paccros-
HH#

Q=CA=a(1+e) (36)
npa ¢=180°

Cpeanum paccrossueMm ndaters ot Cosnnua spasercd
Goaniag noayoch ee opOuTh

Paccrosuus MeXXAy NIaHeTaMH # PACCTOAHMS NAaHeT OT
Conuna oGBYHO BHPAMAIOTCT B ACTDOHOMHUECKHX €JHHH-

unax (a. e.), HO HHOIJlAa B B KHJAOMETpax H3 pacueTa, 4To
I a. e,=149,6-10% km.
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3pesnusie, HAH CH-
HepuyecKHe,  HEepHOD
obpamennds T, u Ty
ABYX NJaHEeT CRA3AHKH C
BX CPEeAHHMH Ppaccros-
ausaMH @ H 4y ot Coan-
HAa TPETBHM 3aKOHOM
Kenznepa

T% a.g
= (38)
r &y
Ecnu T paetcs B ro- Pre. 4. Bnamnreuecxkas oplnra

jax # @—B AaCcTPOHO-
MUYECKUX eJHHHUAX, TO, NprauMad gaa 3eman To=1 roa
H ap=1 a. e, mONyuUHM Las M000H niaHeTH

T2:=03, (39)
Cpenaag opOHTANBHAN, HJIH KPYyronas, CKOPOCTh IIAHETEL
2ra
Uy == = {40)

Bceraa Bhpaxaercs B Km/c. Tax kak ofHunO @ 3anaeTcs B
acTpoHoMuuecKHx efuuuuax (1 a. e.==149,6.10° kM) § T—
g rogax (1 rog=31,56-10° ¢}, 1o

2ra.149,6-108 a
Ya = Tar56 10 = 2918 T
3amveuns T u3s dopmynn (39), nonyunm:
29,78 29,8
= e I — KM/C).
=T A T () o

Cpenuaf MPOROJIKHTENLHOCTh CHHOAHYECKOTO MEpHOAA
obpalienus 5 NJIAHETH CBA3ANA C CHASPHYECKHM IEPHOACM
T ypamuenueM CHHOARYECKOrO NBHNEHH:

LAS HIDKHHX IJIaHeT

NS BepXHIX MAaHer
i i 1
I P (43)
rie To-— cnaepnueckuil nepHoX ofpalienns 3eMad, paBEHi
I 3pespnomy roay.
Cpeaunii cunofnueckufi MepHOX o6palleHus HO3BOJACT
BHYHCJAHTD HPHUMEPHYIO paty {3 OYepefHOTO HaCTyNJeHH
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onpeaeseniofl KOHQUIypalHu MIaHeTH No H3BECTHOH nxare
t, Taxofl e xoHdUTYPALHH, TaK Kak

tozt-+S. {44)

Jhiofuie naageTnbie KOHQHTYPALHE H AATH HX HacTyilIe-
HHSE MOTYT OBITH BHIYHCJEHB 11O reJHOLeHTPHYecKoH Hoara-
Te | maaper, OTCUMTHIBEAEMON B TJAOCKOCTH AKAHNTHKH O
TOUKH BECEHHEro paBHONEGHCTBHA | B NPAMOM HaupapJie-
HHH, T. €. IPOTHB Bpamenus uacosoff crpenxu. [lycrs B He-
KOTOPhifl fenb rofa f reIHOUEHTPHUECKasn JOATOTA BepXHeH
niagers l;, a readoleHTPRUYecKast Joarora 3eman e
(puc. 5). {lnanera sa cpeaHue CyTEH DPOXoAMT mo OpbHTE
ayry @=360°T (cpepsee cyTouHOe ABMKenue NAaHeTH), a
3emas — Ayry we==360°7T, (cpeanee cyTounoe IBHXEHHE
3emau), rae T u Ty Boipakenst B CPeAHUX CYTKaX, NpHUEM
T>Tou o<

B newb £y HckoMOl KOH(UTYpPALEH reqHOLEHTPHYECKAS
ROArOTa [JIAHETH

L=l (ty—t) ==l 4-0- At, (45)

Naareme

(ts)

y  Maawerna

Puc. 5. YenmoneaTpuueckan HOXFOTa
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a 3eMman
log==loyFwo (fp—1,) = Iy} @ Af, {46}

oTKyA2, 0003HauHB wo—o=A0 # {lp—I)—(la—I0;) =L
HONYIHM:

L -
H
fa==t,-AL {48)

[Tpr  shluHCAEHHH Koupurypaunfi  HHXHUX ~ TJaHer
A == gyeg.

Haudonptne cbanmkenus ¢ 3emieit nxader, obpamliaio-
HIAXCA 110 3aMETHO BHITSHYTHM OpPOHTAM, NOBTOPFAIOTCHA e
pes lle/ine YHCAA M K A CPeAHHX CHHOAMYECKHX S U CHEEpi-
yeckux I mepuonoe obpallieHus, HOCKOAbKY

mS==nT, (49)

Dra xe dopMyaa MO3BOASET YCTAHOBHTL NEPHOIAHUHOCTL
BEJIHKHX NPOTHROCTORHHE NaIaHeT.

Hpumepn

1. Hafity nepurensioe n adenuiinoe paccrosund, cuie-
puuecknft B cuHomudecku#l nepHoib oOpallEH#d, a Takwe
KPYTOBYIO CKOPOCTh MaJioli nnanersl [lossus, ecan Goabluag
ROJAYOCh ¥ 3KCHEHTPHCHATET ee opburel pasam 3,12 a. e o
0,144,

Jauune a=3,12 a. e, 6=0,144,

Pemeunne [lo dopmysam (35) n (36) nepurensmoe
paccrosine g=a(l-—e)=3,12(1—0,144) =2,67 a. e. u ade-
Aufinoe paccrosuie Q= a(!—i—e) 3,12(1+0,144)=23,57 a. e,

®opuyaa (39) paer cugepuyeckuii mepros obpaulenus

T=aya=3,12Y312;T=551 roxa,

4 TaK Kak a>Qo==1 a. €, TO IJaHeTa PepXHAA H NOSTOMY
ee canognueckuit nepuon obpameuns S BouncAgerc® o
dopmyne (43) npu To==1 roay:

T 5,50
S = FoT ™ EAT=1 1S = 1,22 roja.

Dopuyna (41) Aaer KpYroBYI CKOPOCTh

93,8 29,8
T, == e pond s ; ¥4 oy .
o Ve Viis 2 16,9 xmM/c
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Puc, 6. Kongurypanun [faBeT

2, Onpegesuts TENHOUSHTPHUCCKYIO HOATOTY 3eMAn H
naager 21 mapra, ecid B 3ToT Aenb Meprypuit saxosmics
g pepxuem coepnnenny ¢ Connues, Benepa-—B Hauboib-
welt zananpodl saonrauun (Ah=47°} u Mapc--B nporTusO~
CTORHEH.

ILaununse: Mepkypuit, AL=0° Benepa, Ah=47" Mape,
Ah==180°,

Pemenne Hauepreme (puc. 6) maobpaxkaem opOaTut
0J2HeT KOHUEHTPHUSCKHMH OKPYMKHOCTAMH ¢ NeHTPOM B
Coanne, #3 KOTOROIO NPOBCAHM JAyY, HOKA3HBalowWM# Has
NpaBaciEe Ha TOUKY BeceHuero papHojercrous Y. Tax kak
21 mapra Cosnle ¢ 3eMaH BHARO B TOYKE BECEHHEro PaBHO-
peiereus Y, to 3eman (3} HAXOAATCA B AHaAMETPasbHO
IPOTHBONOAOKHOR TouKe CBOER OpOMTH, M ee TeJTHOUeHTpPH-
geckasn poarora lo==180". Mepxypufi (M) mnzobpaxaem B
sepxseM coegunenun (3a Coanuem), H €ro rejiHOHEHTpPH-
geexan poarora Im==0° Benepa (B) uaxonmurcs B uan-
Goaputelt 3anazHOl MOHTANMH H NOITOMY IIPOBOZHM ¢ 3eM-
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AH KacaTeqabHyio K opbute Benepw snpapo (K 3anmajy) or
Connna. TeauoueuTprueckas nonrora Benepbl

Ip== 1804 (90°—~AL) == 270°—47° == 223°,

Y Mapca (Mc), naxopsuerocs B NpOTHBOCTOSIHUMN, Te-
ARCLEHTPHYECKAR AOATOTA Ino=180°.

3. Bepxnee coeaunenne Mepkypus npouzowio 18 anpe-
as 1975 r. Korga npusMepHo wactynur Guokafiiag Haufodbs
wag 3andafHas JoHTauag nAanerw {AA==22°), ecam cpes-
Hee cyTouxoe JBmkenne Mepxyprsi o==4°09, a 3emau
w, =0°,99?

Jaunnse: Mepxypufi, §;=I181VI875 r, Al==22°
©=4°09; 3eMas, we==140°99.

Pemenne. Mepxypuli neuxercs OblcTpee Sewmad
{o>>wmp). Haobpasum na uepreme (puc. 7) 3emaio # pac-
noNoKeHHs MepKypHsi OTHOCHTE/NBHO HEe B J€Hb f BEpXie-
ro coeavdenust (M) ®u B pmeHp fp ovepenHoll wanboabureft
sanajguofl saonraunn {My). 3a mpoMexyTOK BpeMeHH Af=
==fy—1f; Mepkypuit npoiixer apyry L=M M, co cpegnum
CYTOUHBIM ABHNeHNeM Ao=o—eo=4" 09-—0°99=23°10.
H3 vepremxa BuaHo, yt0 L=180°+ (90°—AR) == 270°—22°==
==248° Torpa, cornacuc dopmyae (47},

L 248°
A= =rmy =80 coyr

A ouepeinas Hambousllas sanaxHas ajoHranud Mepxypus
HacTyunt  BOAu3u  fg==

= 18.IV1975 r.+80 cyr=
=98 1V1975 r. paw fg==
=7 poas 19875 r

115. Buuucants pepn-
resabHoe # adeanfinoe pac-
crosuns naaner Carypna
u Hentyua, ecnn ux cper-
Hue paccrosnus ot Coanua
paBun 954a.e. 130,07 a. e,
2 SKCHEHTPHCHTETH  Op-
6ut — 0,064 1 0,008,

116. Kakasd na ABYX

naaner — Hentyn (a= 3

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

Iayron  (8=3952 a. e, pye. 7. Ornocurensuni nyms Mep-
e=0,263) — nomXONHT Kypus
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eawme ¥ Coauny? B ckoGrax panst Gojbmiad MOAYOCH H
sxeleHTpHcHTeT OpOHTH [/laHeTH.

i17. Hafitu anadennss HCTHHIOH aHOManH# HJAHETH, OpH
KOTOPHX €€ Pajiiyc-BeKTOp paseH CpelHeMy re/HOueHTpuue-
CKOMY PACCTORHHIO.

118, Hailty sxcuenTpacHTeT opOHTH B HEpHTrelbHOe pac-

croguue mhamerst Mapca ® acrepompa ApoHHca, eclH Y
Mapca Goasuwias nofyocs opOrTH pasha 1,52 a. e, n Hau-
Gojibiiee paccrosinue oy Coanna 1,66 a. e, ay Apounca
coorsercreedso 1,97 a. e uw 3,50 4. e, ¥YKazaTh, Kakag H3
5THX ABYyX mjader noaxomur Ommxe K Coauuy.
7 7119, Ha xaxom cpenseM H HauOOJBIUEM TeJHOLEHTpHYE-
CKOM PacCTOSHHH ABHXKYyTcs Majwie mianerst Mkap n Cu-
mensa, ecin v Mlkapa mepHreibHoe pacCTORHHE M 3KCHEHT-
pﬂcmeT opbuts pasun 0,187 a. e. » 0,827, a y Camenssl —
3,219 a. e. u 0,181? ¥ karo#l #3 3THX NJaHeT paJHyC-BEKTOP
uaMensiercad B GOALINMX mpeAenax, alBCOMIOTHO H OTHOCH-
TEJALHO?

120. Bumucawuts nepuoan obpawenus soxpyr Cosnua
maanersl Beneps w acreponna Enponw, y KOTODHX ¢pesHne
Te/HOIEHTPHYCCKHEe DACCTORARA  COOTBETCTBEHHO DAaBHH
0,723 a.e.u 3,10 a. e

121, Onpenesnts mepuogbl obpamenns sorpyr Coadina
Manofl nhadeTs AnoanoHa B koMmerst Mikefin, ecan ofe omn
npoxoast e0ansH CosHUAa HOYTH Ha OJUHAKOBHIX pacerod-
unsx, passng y Anoanona 0,645a. e, a y Komernt 0,633 a. ¢,
HO HX OPGUTH HMewT »xcuentpucuterst 0,566 n (,9933 co-
OTBETCTBEHHO.

122, [Mepeutft cnyTauk maavers IOmatepa — Mo o6pama-
eTca BOKPYr Hee ga 42928M Ha CpesHeM DACCTOHHHH B
421 800 xm. C KakKuMH HREpPHOLAMH OGpaINAIOTCH BORPYI
10nuTepa ero ciyrauxu Espona u Tanumen, Gonvmue noay-
ocy 0pGHT KoTophix papuet 6711 tHc. kM n 1070 tac. wM?

123, Haltu cpennne paccrosimse o1 Carypea ero coyr-
nukes Mumaca u Pen, ofpawlamizaxcy BOKPYr TAAHETH ¢
nepuogamu B 22937 n 44518, Camnfi KpynHWHE COyTHHK
naaners — Tutan, obpamaercs 3a 158945 nmo opfure ¢
Sosibiiof noayoceryr B 1221 Teic. kM.

124, Buansmoe ¢ 3emag cytounoe cMewenne ConHua mo
SKJIHOTHKE B Hadaje sHBapd JOcTHraeT uanbosbiiero sHa-
yenua 61/, a B Aavane HioAd — HAHMEHhINero aHaueHuy 577
BriugcndTs 2KCUEHTPUCHTET 3eMHOH OPOHTH H YKa2aTh, Ka-
KHe ee TOUKH 3eMAsl NPOXC/AHT B BTH AHH.
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125, Actepoug PopryHa cOamkaercs ¢ 3emiaedl 10 pace
crosuns B 1,056 a. e, a acrepoun Odenna — o 1,716 a. e,
Hx cpearye reHONEHTPHUSCKHME PACCTOSHUA COOTBETCTBCH-
no pabun 2,442 a. e. m 3,129 a, e. Hafity sKCUEHTPHCHTETH
opOHUT ITHX aCTEPOHIOB, HX NepHrenbice ¥ adenuiinoe pac-
croasnsg. OpOATY 3eMAH CYHTaTh OKPYMKHOCTBIO, a HAKINO-
neguAMy opOnt actepontos (1°5 u 2°5) npeneGpeus.

126, Ha kaxux npeneipHBX PAacCTOAHHAX OT 3eMJAH MO~
ryT Haxoaurbes saadern  Mepyypuit  (a=0,387 a. e,
¢=0,206) n Mape (a==1,524 a. e,, €=0,093)? B cxo6kax
JaHne Gonppiaf MOMYOCh ¥ IKCIENTPHCHTET OPOMTH AjaHe-
Thl. DKCHEHTPHCHTETOM 3eMuofl opOHTE mpeHebpeun.

127, Hafirn npejenbl H3MeHEHHA ANAMETPA COAHEUHOTO
JACKa ¢ nnagers Mape, ecau npH cpeAHeM reMONeHTpHYe-
CKOM paccTORHHM mianers ow pasen 21'03”, Bxcuentpucu-
ter opOure naagers pasen 0,093,

128. Bumuambiit ¢ 3eMAH AHaMETP CONHEYHOrO AKCKa B
Hauaje auBaps paped 32357, a B sauane mons — 31’317,
BelypcanTs 3KCUCHTPHCHTET 3eMHO ODOHTH, NEpHresbHOE
u adenuiinoe paccTosuns 3eMH H CPABHHTL BAHAHHE BKO
LEHTPHCHTETA HE CMEHY Ce30HOB roja ¢ so3feficTBreM Ha-
KJAOHA 3eMHOH ocH, pasHoro 23°27" (pacueTsl IpOBECTH AJA
reorpatudeckoll mupors 0°, 30° u 60%),

129. Yemy paBHa Kpyrosas CKOPOCThL IJIaleT YpaHa H
IMayvona, cpepnce paccrosune Rotopex o7 Cogxna cocras-
aser coorpercreento 19,19 a. e u 39,52 a, e?

130, Hafitn cpegarrr opOuTalbHYI0 CKOPOCTL acTepou-
ros Mrxapa (1,078 a. e}, Kpuiven (2,774 a. e) u Hectopa
{5,237 a. e.). B crofrax yKaszaHo cpejiHee TeAHOIEHTPHYIE-
CKOEe PACCTORHHE acTePOHAA,

131, [lpn xakux 3HadeHusx HCTRHHOH aHOMAaJuH CKO-
pocTh HelecHoro rteda, o8pAMIaIEr0cy 0 MIRETHYCCKOH
opbure, papHa €ro KPYroepo# cKOpoCTH? ‘

132, Acreponp Jiuaug ofpvyHCo GblBaeT B NPOTHBOCTON-
HHy vepes Kaxkape 469 cyr, a acrepoun Muma — uepes
447 cyr. Bo CKOJBKO Pa3 ITH AcTEPOMAL B CPCHHEM Hajib-
e ot Coanlla, ueM 3eMian?

133. Cpepun#t cnnoauuecka#t nepuop obpamenns Mepxy-
pusi  cocrasaser 116 cyT ®m nepurenwHoe paccrosnue
0,307 a. e., Carypua - 378 cyr u 9,024 a. e. Buuncnrurs miq
9THX RBAAHET CHiepuyecKudl nepHoi obpauenus, HObIIYIO
MONYOCh H 9KCUEHTPUCHTET OpOUTHl, adennitroe paccrosnne,
HaufoJbilee # HauMenvliiee IEOHCHTPHYECKOE DAaCCTOSHHE,
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KPYToByiO0 CKOPOCTh, 8 TaKkKe NPEAC/bHOE HIMEHCHHE KOJIMs
yectpa Temna, noaysaemoro HMu or CoJHia, BCASACTBHE
AARNTHEHOCTH OpOHTE. 3eMHYI0 OpOHTY IPHHATE KPYroBo#H.

134, HaiiTn npuMepHble AaTh Ipeasiayliell H OUepeAHON
waufoaslucl sanajuod aHoHralfu Benepn, ecas TaKas xe
ee kouburypauus Owta 7 Honbps 1975 r. Boasuwasa moay-
ock opHuTe Beneprl pasia 0,723 a. e.

135. BriupeauTh BechbMa npufamKenHsle 1aThl ABYX Ode-
POAHBIX BepXHero W HuKHero coeamuenuit Mepxypus, ecau
EPEABIYIEE HHXKHEE CcOelHHeHHe [laderTH NPOH30ULIC
9 oxradpa 1975 r. 3neagnuiil mepuos obpamenns Mepxypust
pasen 88 cyr.

136. OnpereuTh TeIHOUEHTPHUECKYIO ROJATOTY TJA2HET
Meprypusa u ¥ourepa 25 ceurabps 1975 r, ecnu 9 mapra
3TOrO JKe TOAA Te/HOUEHTpHUYecKasa poaroTa Mepxrypusa Ohi
sa 243° a WOnurepa 359°, Cpexnee cyTtounoe ABHIKEHHE
Mepxypust 4°,09 u Onurepa 5,0,

137, 17 Qespaas 1975 r. reqmoucHTpHYECKAs AOJTOTA
Beuepst Golna pasra 26°, a renuonentpryeckan goarora Ca-
typua 107°. Cpezuee cyTOYHOEe HABHMKeHHEe 3THX IniaHer
coorsercTBerHo pasHo 19602 u 07,034, Boumeauts reauno-
HEeHTPHYECKYIO AOATOTY ofenx maauer "a 17 wwoan 1975 r.
" O0DACHATL NDHUHHY Pe3KOro pas/n4yHsl B H3MeHeHHM re-
AHOUEHTPHYECKOH ZOATOTH STHX NJAAHET 32 OAHH H TOT XKe
HOPOMERYTOR BpEeMeHH.

138. 29 mapra 1975 r. re1HouEHTpHUECKAR AOATOTA 3eM-
au Gpna papua 187°, IOnurepa 1° w Vpaua 210°. Koraa
npousofiger Gammalimce npoTHBOCTONHNE ITHX ILIANET, €CIH
cpellHee cyTouHOe ABHiKenHe 3emun pasro 0°,986, KOounrepa
4’.98 u ¥Ypana ¢/,72?

139, Haility nenb ovepefHOTO Bepxierd coejpuenta Be-
nepsl, ecan 23 anpeas 1975 r. ee requoieRTpHYECKas J0ATO-
Ta paprAnzace 131° a renuwoneuwrpuueckas AOATOTA Jem-
ni— 212°. Cpeliee CcyTouHOe JBIDKeNHe Beilepbl pabHo
1°,602, a 3eman 0°,986.

140, OmpefennTs ReHb OUEPEAHOTO HHMKHETO COeAMHE-
uusl Besepsl, ecqH ee HanBOAbIAR 3aviajfiliasi 3JIOHTALEN
(AL=47°) upomzouna 7 nosbpa 1975 r. Ceeennn o cpeg-
HeM CYTOUIIOM ABHIKEHHH CM. B 3ajade 139,

141. Bruiuucants AeEn ouepeanofi nauboabiueldl Bocroy-
noft saonraumun {AA=22°) Mepkypua, ecnn ero yau6oib-
was sanagnag sacHrannst (Ah==27") 6una 6 mapra 1975 r.
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Cpeanee cytounoe nsixesne Mepxypus paeno 4°,092, a
3emun 0°,986.

142, Tlporusocrosnue actepouza Hpmel npousowio
23 ceurabps 1976 r., a Jluswpi— 2 pexabpa 1976 r. Bods-
maa noayoch opburht Mpmu pasua 2,772, a. e, a opburs
Jhunet — 3,139 a. e. Koraa npomsofifter 6ammafimee coeftis
HEHHE STHX ACTEPOHAOB APYT C ApPYroM?

143. Hemy Onlaa paBna reqnouenTpayccyas Aoirora
3eman # unaner 23 centstbps, xorja MepKypuit Haxoamics
B saubBoaputedl sanajpuofl saonranuu (Ah=28"), Beuepa—
B HHMHEM coefunenn, Mapc -~ B coeannennn u IOmatep —
B HNPOTRBOCTOSTHUH?

144. Onpepennts TeIHOUEHTPHUECKYIO AOJTOTY 3eMan
H niaanetr 22 HioHA, ecAW B 9TOT Zelix Meprypuil naxoasaca
B HUIKHeM coepuHenuyu, Berepa — g naubouapimiefl socrayHol
snonraiin (Ah==45%), Mapc - uporusocrosnua B Knus
Tep-— B 3anaiHofl Kpaapartype. [educuenTpiueckoe pacs
croaure I0nureps npunsre pasuny 520 a. e

145. Cunepuuccknfi nepuok ofpamenns Mepgypas pa-
pen 884, a cunopuueckuit mepuog — 1167 [lpumepno yepea
CKOJIBKO BPEMEHH mosTopsiioTea uwaunbofbluHe COAHXKeHHA
Mepxypus ¢ 3emneii?

146, ¥V  opbButet Mapca Goxpilzasgt  H03Y0CH — OKOAD
1,52 a.e. v axcuentpucurer 0,083, a v opburtal acTeponna
Jpora— 1,46 a. e. u 0,222, Ucpes Kakine DDOMEKYTKH Bpee
MeHH TIPOHCXOIAT BEJIHKHE NPOTHBOCTOHHHA 3ITHX ILIAHET,
1a Kakoe FIPHMCPHO PACCTOSHING O B OTH STOXH COMHMK A«
0t ¢ 3eMaefl H HACKOALKO MOTYT YAaAATHCA OT iee BHe
srux anox? Opbury 3eMau IPHEATEL KPYroBo#, HakAoHeHHeM
opluT aiaser npeuebpedn,

§ 7. PACCTOANMA, PASMEPEI
H BPAIMEHHE TEJ
COJATEMHON CHCTEMBI

Paccroguus r or 3eman go tea Congeunioll CHCTEMBE Bhle
YHCARIOTCA HO MX [OPH3OHTAMBHLIM 9YKBATOPHAABHLIM [t8-
PANAAKCAM Pp H 3KBATOPHANLHOMY pajuycy 3eman R

- R
r = Wsinﬂpe ) (60}

HJIH 138
re= 28R, (1)

Py
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ec/li mapajiaake BHpaen B MuHyTax ayrda (pd) H

LLLLUI (52)
By

npH nNapajnaxce, BHPAKEHHOM B CeKYHAax AyrH (po”).
Ecnn nonowure Ko==1, ro ¥ HONYUaLTCHA B BKBATOPHA/ be
ubx pazuycax 3eman. [lps swmuncaeruu r B KujIoMeTpax
caeayer apHEATL Ro==6378 ru.
Ecnu yraosee pasmepwn uefecunoro teaa p==3° 10 ero
JiHHeRuble PasMepn

R=rsing, (53)
a npu p<3°, BeAACTBHE HPOMOPHUOHANBHOCTH Sin p H p,
R= rw@%— {p — B MHHYTax AYrH), {54)
R "‘gﬁgg’gg»“ (p — B cexyHmax nyru) (59)
7
— ?
R = R, o (36)

rae p U po— B OLHOHMECHHHIX €XHHHIAX H3IMEPEeuud.

B dopmyaax (53)—(56) R nonyuaercs B eAyuHuax Wi-
MEPeHRN, APHAATHIX AAf8 r # R,

Panaycw ConHua p niager ofiBIWHG BHIPAMAIOTCH B pa-
ZHyCax 3eMan {pexe— B KWIOMETPAx), NPUUEM HOJsPHBIA
paanyc Rn, sKBatopHaAbHulli paanyc Re H c:KaThe & nija-
HETHl CBA3AHDL 3aBUCHMOCTHIO

Ry==R.(1—e), (57)
a cpepuufl paauyc

Re= )RR, = R,V T—. (58)

[pu copnancuny uanpasienufl Bpaienus H obpauierus
uefecuoro reita BOKpYr Conulla HNPOJC/IKATENLHOCTH ero
coflcdHMX cyTOK S, mepuon Bpamenus P ou nepuoj ofpa-
wenka T CBA33HH 3aBHCHMOCTLIO

== e — —— (upn P<T) 59

é e ; — [l, (npn P>T77), 60y
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4 NIpH OpOTHRBONONOMHEDIX HAMpaBACHHAAX OLHOMY H3 [CRHO-
JOB OPpHIHCBHIBAETCH 3HaK MHUHyC.

Hpemepn

1. ¥ gomerd, Tpoxojupliedl HeRaJexKo OT 3eMaH, o
PUBOHTANBHEIN 3KBATOPHANbELIA napannaxe Owuwt 1475, yra
aopofl gramerp ronossl 15 u spaHMag BAHHZ XBogra B°
Beigncants JHHefiHbie pasMeph roJOBH H HIDKHHHE nipefed
BJauHEl xBocta KOMerel. (Habmoparenrs BHIHET DPOSKUHIO
xpocta Ha Hefecnyio cdepy.)

Hauvuwe: po=14"05, p==158 n L=8"

Pemeune Paccrosuane KOMeTH oT 3eMAH MOKET OuTh
wafizeno anbo no gopmyne {52):

” 4
r o= 20?:,?5 R,= 2(;22655 6378==90,73-10° kM,
K

#

au6o npr mapecTHoM napaniarkce Coagma po =87,794,
o

Py 87,791
7, == ] "‘ﬁ”“,"g““ = 0,6065 d. e,

r==0,6065-149,6-109==90,73.10° km.

[Mockoasry p<C3° t0 no dopuyne (54) aunelnmi nua-

METpP TOJOBH 5
R ' '
D= romer = 90,73-10° gygee = 396-10°% M,

Yraopas AauHa XBocTa A==8°2>3°, B HO3TOMY AR BRi-
UHCACHUSA HEMKHETO Ipohesa EJIHHBL XBOCTa BCHOJML3YeTC
dopmyna {53):

==rsinh==0,6065-5in8°=0,6065-0,1392="
HTH =(,0844 a. e.,
[-=0,0844.149,6.105==12,6-10° xwm.

2. Hexotopas rHuoTeéTHYCCKAd IaHera ofpaiaeres
Bokpyr Coanua B npsMOM Hanpasieund 3a 1,52 roxa, a spa-
Hlaerea BOKPYFr CBOEH OcH HaBCTpeuwy ¢ mepHoioM 32 ¢yt
Hafitn npoaomXATebHOCTD CONHRYHEIX CYTOK Ha [IaHeTe.

Hanupie T==1562 roga=>555" P=32"

Pemenne Tak xax P<T, a danpasienue spaiienus
NPOTHBONOA0KHY 00paLleHHio, To, coriacno gopmyne (59},

t 1 R ! o587
T T T wm T T mam
OTEY/la HPOXOJIKHTEABHOCT, COMHEUHBIX CYTOK

ro=a,
HIR
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32.563

S = B

== 30", T. e. 30 3eMHHR CYTOK,

147, Boiumcauts cpefuuil pajyc B cxxarne 3eMal, ecau
ec sKpaTopuaSBHLE paauyc pased 6378 KM, a mOAAPHBIA pa-
anyc — 6357 xm.

148. Papmoumnyanc, HanpasieHEbifl K Bernepe B ee Hux-
eM COeQHHEHHH na cpeaHeM paccreduun ot Cosnna
0,7233 a. e., BozBpaTHicsH K 3emJe yepes 4M36°. Bouncauts
reoledTPHYeCKoe PacCTOAHHe AAGHETHl BO BPEMA PAaJHOMO-
KaUHH, OAHHY aCTPOHOMHUECKOH eZHHHIB B KHJAOMerpax o
cpenupfi  ropHaoHTAaJBUBl  9KBATOpHAALUEE mapanaake
Coamua,

149. [Ipu cpenneM npotuBocTosindy Mapca nocnaunsii X
HEMY pPajHOCHTHaJl Bo3BpaTHacs K Jemue uvepes 522,6 c.
Haftty cpepsee rennoueHTpHUecKoe pacerosnue Jemqau o
COOTBETCTRYIOUIHIE €My TOpH3OBTAJALHEHN 3KBATOpHANBNbIH
napaianarke Cosnna. Cupeprueckuf# nepuopg obpamenus
Mapca pasen 1,881 rogpa.

150. Uemy pased ropusOHTAJNRHLIA 3KBATOPHANABHBIH na-
padnake Jiynel npu ee cpexnem (384 400 xwm), SamxaiinieM
(356410 ¥m) u HanGoapuem (406740 xM) reocueurpuue-
CKOM pPaccTOAHHMH? IKBATOPHAIBHHN DAaAHyC 3eMan -
6378 K.

151, Tlo naunelv uam pesynpraTaM safzauu 130 Beiume-
JHTL TPEeAc/bHble 3HAueH#s AMAMerpa JAYHHOrO NHCKE, KO-
TOPUWH NPH cPpejHeM TCONEHTPHYECKOM pPACCTOANHH  pa-
sen 317057,

152, Tlpeneant reouenrpuueckoro paccrosaus Jlyuor,
H3MEPeHHOr0 PaAHONOKAHUOHEBM MeToaoM B 1975 r., Oruau:
16 aupapsa — 406 090 xm; 28 ausaps —— 357 640 kM 1 12 des-
passt — 406 640 xy. Haiiry sdavenna Ooawloll noayocH o
SKCLHEHTPHCHTeTA JyHHOH opOHTB B HHTEpPBANaX BpPEMEHH,
3AKJIOUCHHBIX MEHMY CMEKHBIMH JaTaMK.

153. Papwocuryand, Hanpas/JcHHBIH K Mepkypnio npu
ero HanrboupileM cOMMKeHHH ¢ 3emuell, BepHyAca Ha 3em-
Mo uepes 89520, Onpejesinth MeCUCHTPRUECKOE PACCTOSHHE
aeThl ¥ IKCHCHTPHCHTET ee opbute, ecnaw Ooabiiag 1o-
fAyock op6uTsl pasHa 0,387 a. e.

154. Cunopnueckuft nepuos obpauienus acteponia dpo-
Ta cocrapaser 2,316 roga. 23 susaps 1975 r., B snoxy sc-
JIMKOIO RAPOTHBOCTOANUA, €F0 TOPH3OHTANbHBIA 3KBaTOPH-
anbHLIA mapasadake Obin pasen 587,26, a pajpuyc-sexTop
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3eMad Man0 OTJHUANCH OT ee NEPHTENbHOIO PACCTOAHHS
(aKcueHTpUCHTET 3eMHOH opduTh - 0,017). Ha raxom pac-
CTOSTHHH OT 3€MJH NpoLiejl B 9TOT ACHb acTEpoHi H UYeMmy
pasHe GoMbIIAA NOJAYOCh M HKCHEHTPHCHTET ero OpOHTHI?

155. Uemy paBHB TOpH30HTaJLHEE SKBATOPHAJbIIBE Na-
pannakcel ¥pana n Hemryna B npOTHBOCTOSHHY HDH  HX
cpedneM, nepuredbHoM H adeauiuoM paccrosuuax? boab-
Hiaf TOIYOCh H SKCHEHTpHCHTET opOuTH fHepBoll maanerh
paspel 19,19 a. e. # 00460, a sropoit—30,07 a. e u
0,0079. Oplury 3eMan CYRTaTh OKPYHKHOCTBIO, 8 HapaliaKe
Coanua apHEATL pasuuim 87,794,

156. B raxux npepesax MeHAETCH FOPHIOHTATbHBEIA K-
paTopHadbubiil nmapangake Cosuma, eclH HpPH CPELieM fe-
AHOLEUFpEIecKoM paccroanud 3emad om pasen 87,794, a
SKCUCHTPHCHTET 3eMHON opfurn — 0,01677

157. Buiupcante apnefiusil panuyc JIyas B paguycax
3eMJH ¥ B KHJAOMeTDAX, eCJH NpH FOPHIOHTANBHOM 3KBaTO-
pladsHOM mapaiviakce B 55,1 pamuyc AyHHOrC AucKa pa-
gey 18°,0.

158. Ilpsn cpemrieM TPOTHBOCTOSIHHM TOPHIOHTAJIbLHEI
skpaTopua bl mapaanaxke IOnurepa pamen 27,09, a Ca-
Typaa — 17,03, BoluucnTs 3KBaTOpHANbHEH, Cpepunil 1 1o~
AApHEE pajHycel, & Takike CIKaTHe 3THX HJAHET, € y
nepsofi  YRAOBOH  3KBATOPHAMLHBIH  JAMAaMETp COCTABASN-
eT 46”8, yriiopoll noaspumit tuamerp 437,9, a y Bropoi —
cocTBercTRenHC 1974 1 1775,

1539, Vznars judefigple pazMepn COMBUIOTO  AuaMerpa
Kpacuoro ustaa Ha IOnurepe # AuaMerp paanalHOHHOTO
HOSICa DIAAHETHE, eCH BATHO BUAHO ¢ 3eMJIH TOH YIA0M OKO-
a0 107, a papHoHsNyueHHe MAaHeTH HaGMIOKAETCs U3 OKPY-
WAL €e IPOCTPAHCTEA BIVIOTh X0 paccrosnus s 1377
ot nenrpa ee aucka, [Tapanasaxc Onmrepa npuusrts pas-
BeiM 27,09,

160. YopusontasbHEH  3KBaTOPHANBHLIA  mapangaanc
Conanua pasen 87,794, a ero yraosoft anamerp — 32°. Bu-
UHCAUTH JaHHeHHbE pajuye CoJHua B CPABHOHHH C 3€MIIBIM
H JHHeHHBE JHAMETPH CONHEYHBIX NATEH ¢ YIAOBHMH IHa-
merpamu B 07,8 1 24”7,

161. Bo spems nporupocrosiuus IOmurepa npu ero cpea-
nem paccrostiuy or Cogana B 5,20 a. e. naGamppaemas ¢
3eman waubospluas DJHOHTALHS €0 YETHiPeX TaJHJeeBb
CHYTHEKOB, 00pallaloMiNXCa 1O HE3HATHTENbHO BHTHUYTHM
opfuram, cocrasaser covTsercrsenno 1387,5; 2207,3; 3517,2
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u 6187,1. Hafity suavenna Goapilnx moJayoced opOHT 3THX
CHYTHHKOB.

162. Ha kagux npuMepHo paccrognasx ofpaniarrcs Bo-
kpyr Mapca ero cayranku Poboc u [Jefimoe, Kotopuie no
HabIOAEHHAM ¢ 3eMAH [IPH CPeANeM npOTHBOCTOSHNM [a-
HeTHl YAANGIOTCH OT Hee CoOTBercTsenso Ha 2477 u 617,82
Bonaviraa nonyock opOutsl Mapea pasua 1,524 a, e.

163. C kaxgoft yryosoli # JinHe#HON CKOPOCTBIO Bpallas
IOTCSL TOUKHM JIYHHOPO 3KBATOPa # cesesorpadudeckux mas
panneneit ¢ wHporo#t 30° u 60°? Huamerp JIyupr — 3476 ww,
a TepHOA ee spaulexns — 27X 32,

164. 2xsaropuaseHas 3oaa maanets IO0nutepa amamer-
poM B 142800 xm epamaercs ¢ mepuonom F*50%, a cpenusa
zoHa, AnaMerp Koropo#t 139400 xM,— ¢ nepuogom 9155,
Hafite yraosyio 1 nuHeHHYIO CKOPOCTH TOYEK 3KBarTOpa hjta-
HeTst M napannened ¢ umporoft +30° u +60°

165. 3a ! uac wabmojesnfi fAeTajsH DOBEPXHOCTH Maa-
neTol Mapca cMmecTHAHCH 110 Roarote ua [4°,62. Buuncaurs
nepuos Bpailienus Mapca ¥ JHHEHHYIO CKOPOCTH Bpawenus
TOUEK ero 3KBaTOpa W napadanesedt ¢ muporol —20° y —50°,
Lramerp Mapes — 6800 xwm.

166. Hafiry reorpaduyecky wHpory rouex semuoll mo-
BEPXHOCTH, JIHHeRHAS CKOPOCTb BPAUIEHHT KOTOPHIX B JBa,
GeTHIPE H BOCEMb Pa3 MeHblle JHHeHHOH cKopocTH sKBATOpPA.

167. Mepxypu#i u Jlysa BpawanTcd B Halpab/eHHH
cpoero opOUTaNbHOrO ABHIKCHHS, MEPEHIH € HEepHOAOM B
58365, a ropast ¢ nepwonoM 8 27432, [Nepuoa oBpamenua
Mepkypus sokpyr Coanua pasen 88", a Jlyua o6pamaercs
BOKPYT Hero pMecTe ¢ 3emaed. HeMy pasna npoao/murens-
10CTb CONMHEUHBIX cyTOR Ha Mepxypnu u ua Jlyue?

168. Kakas (pOfO/JHHTEABHOCTh COMHEYHBIX CYTOK B
COBPEMEHHBIX eJHHHNAX H3Mepenus Oblia Om Ha 3emae,
Jlyne n Mepxypru, ecsinr 651 911 HeGecnble Tesia BpPAIainCh
HaBeTpeyy OpOHTANLHOMY JIBHMKEHMIO, T. €. ¢ BOCTOKAZ K 3a-
nany? Heolxonumble fAaHHBe 3aHMCTBOBATD M3 Hpeabiiy-
el zajauu.

169, Halita OpoZO/IKHTENLHOCTh COJNHEYAMX CYTOK Ha
Beuepe, xotopas Bpaliaercs ¢ mepuopom p 243416 B o0-
paTHOM Hanpasienud, a obpautaercst poxpyr Conuua s npq-
MOM Hanpabienuu 3a 2257 Kakoa Guiia O DDOLOJIKH-
TeAbHOCTL COJIHEVHLIX CYTOK NPH COBNAJCHHH Hanpapieduil
BpamieHas 4 obpauienus?
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§ 8. 3ARON BCEMHPHOTO
TATOTERIA B 3A0AYA ABYX TEA

B zacrnom caywae 2ajmaun Asyx Tea paccMaTpHBaertca
ABHIKEHHE TesJa MeHblIell Macesl M OTHOCHTENTbHO Tena
Soapwefl Macent M, npuHuMaemoro 3a HENOABHXKHOE M 13-
SHBAEMOTO HEHTPANAbLHLIM TesoM,

Jhudelnas cKOPOCTh U ABHIKYLICPOCH TeHa OTHOCHTEALHO
LEHTPAJABHOTO ONPCHESerTcsl HHTETPAJOM BHEPTHH

. 2 1
=) (61)
rre p=G(M+4-m), a— Goasuiaa noayoco opbuTtet  Teaa
MeHbiieldl Macch, £~ PalHyC-BeKTOp TOro Ke tena, G — rpa-
BHT2UHOHHAS NOCTOHHHASR.
Ecan macca m ABHAYWErocs Tela npenebpexuMo Mana
B cpanpenuu ¢ maccol M uenrpanbmore Tesa, TO 3ajaua
ABYX TeJt HasuBaercs orpazmuenncfi n voraa p==0GM,
Cornacuo guterpajly sHeprun, 49rofs Tefc MeHblell
maces ofpamiansoch BOKPYD LEUTPAJLHOTO Texa U0 Kpyro-
Bofl opbute (akciueHTpHcHTer e==0) pajguycoM r==g, OHO
LOARHO HA ITOM PACCTOSHUH HMETh CKOPOCTE

o) =YL 2

HazbiBaeMyl) Kpyropolt ckopocteio. Kak cpefuss ckopocts
ABIDKEHHSE T2 oHa MOMKeT OblTh Takke NOACUHTANA 1O ile-
paoay ofpautenstss 7 0 Soaviiofi moayocu a oplurul Teaa:
2ra
am {40
Eeny apuwkyuieecss Teno na pacCTOAHHH £ OT HEHTPAb-
HOTG TeJda HMeeT CKOpOoCThb

v, =0, V2= ]/_?rg,ﬂ, (63

1o opfurofl Gyaer napafona (e==1, g==00). [loatoMy cKo-
POCTh Uy HAsbiBaALTCH napabofHueckod.

Ecnyg v>vg 10 ABHMKVILEECH TEJO NPOHALT MHMO LEHT-
pajbitoro rejga rno ramepdone (e 1).

B kamxnofl Touke OpOMTLl ¢ PaAByC-BEKTOPOM f CKOPOCTS

Tena
V=, ]/———-ml (64)
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Touka aaaunTANCCKOf opbuTh, Omnkaflmias K NEeHTpanh.
HOMY TeNy, Ha3biBacTes NEPHIEHTPOM, a gauboJee yiaje-
Haf OT Hero-— amoLeHTPOM. IDTH TOYKR NMOJAYYAOT KOHKpET-
Hble vtagMeroBanisdg 10 Ha3sagkio HeiTpaJenorg TCHa, H HC-

KOTOPHE H3 HHX IDHBEAChHDM B HH}KQCJIE}IYEOHLGﬁ rabaune:

[1enrpansHoe I"peyeckoe Haumenonanpe Haumedosakne
1230 HajpaHue NepynenTPa 4510uedTPa
Coanne lexuoc r:epurémiﬁ adennk
3evan Ten nepm‘éﬁ anorei
Besepa Tecnep nepurecHep il anorécuep}m
Mape Apec nepuapuit anoapi
Carypn Kponoc fepHKPOHHIL anoxponiii
Jyua Ceacua nepuceaenui anoceaenult

B nepuuenrpe, npu r=g==a{l-e), renc-caytHoxk obaa-
JAaeT HauloAbIeH CKOPOCTLIO

e ot Q .. I-4e -
U= V"’Zi’" =Yy (63)

a B anouenrpe, npps re==Q==a(l-e), — gagmenniet cxo-

POCTLIO
Q= Ya VQ =% Vi:i (66)

CropocTh neGeciBiX TeJ BCErja BHIpamaercd B KM/e, 4
paccTofHuR MOTYT ObiTh 3aJaHBl B ACTPONOMHYECKHX €AH-
HHHAX, KHAOMCTPAX HAW pajdycax HeHrpasshoro rena. [o-
aToMy B QopMydant (64}, (66} u (66) neoSxoanmo woscras-
JAATH 3UAYEHHSE DacCTOAHEA B OAMHAKODHIX €IUHHLNAX H3-
HEPEHE.

B nmose raroresun Cojnna, Ha NPOH3BONLHOM OT BETO
PACCTOSINNA 7, BHIPAKCINOM B acTPONOMHYECKHX eAWHMILZX
(a. ¢.}, KpyroBaa cKOpoOCTh

o 2.8 29,8
“TVE T VR
Eean paccroanug r zajann B KHAOMETPpax, a Macca

HEHTPAABHOYO Tesla BhIPaXeHa B Mmaccax 3eMJH, To KPyro-
Bast CKOPOCTH

[km/c]. (67)
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v, == 631,3 ]/—ﬁfv [km/c]. (63)

Hakouen, 1pH H3MePeHHH Macc B Maccax JeMJd u pace
crofunit B paguycax 3eMJIH Kpyrosas CKOPOCTh

o= 791 V2 jael, (69)

Cpenusisi A KPyroBas CKOPOCTH Uq TeNa, cOpallanouie-
rocs BOKPYD LEHTPAJbHOLO Tela 1o 3AJdnTHYecKol opbure
¢ SOJBIICH MOAYOChIO 0, TaKiKe BHIUHCAAETCA 1O dopMynaM
{67), {68) u (069) nogcranoskofl B HHX F==g.

TlogcranoBka B dopMyns (68) r (69) r=R (paanyc
HefecHoOro Tesaa) RaeT 3HAUCHHE KPYTOBOH CHOPOCTH W@y Y
NOBEPXHOCTH 3TOrO Te/1a, HALBAeMOl B KOCMOHABTHKE mep-
BOoH KocMmuueckoli cxopocrsio. Bropag KocMRueckas CKO-

poctTs Wp==wxy2. OueBuANO, UTO

Wy Wy
ST I {70y
Vr SR
rje 7 OTCUHTHIBAETCH OT HeHTpa He(ecHOro Tena H Bhpama-
ercd B €ro pajguycax.
Tperull obobuwenuntfl 3axen Kennepa
T3 (My + my) &
T2 (My + my) a}

Uy ==

(71)

TMPHMEHHM K JHOOBIM CHCTEMAM TeJ € MacCaMmyu nly o iy, o6-
pamalomuics ¢ aepuogamu Ty # T BOKDYT CBOHX LEHTPAb-
Hux e (¢ Maccamn My u My) no 3MAMOTHYCCKHM opbaTaM,
Ho/pIHRE TIOJMYOCH KOTOPHIX COOTBETCTREHHO DABHB 4, H 4.

Macesl naageT M HX CHYTHAROB BRIPAIKZIOTCH OOHIYHO B
MaccaX 3eMman (pexe—B maccax Couidia, B TOHHAaX # Ki-
jdorpaMMax), OoJipliHe TOAYOCH OPGHT — B ACTPOHOMHGE-
CKHX CHHUHIUAX HJIH B KWJIOMETpPAX, a NepHOAH ofpaiue-
HHS — B POJAX I CYTKaX, & HIOrfa-—B yacax M MHHYTaXx.

Tlpu puluuchenusx no dopmyne (71) Bubop cucremsl
CNHIHI e HMeeT 3MAMCHUA, JHIHG Obf OJHOPOLHBIE BN
HH OB BHpamcisl B OAHHAKOBHX enunnHuax. Ecaw me
3TOT 34KOH HCHOJIB3YETes B BHAC

T2 (M4 4 72
(aﬂ ) C’; , (72)

TO DEUICHHE 3aZa9 TMPOBOIHTCR 00A3aTe/dbHO B onpefeliek-
HOH cHCTEME CAWNMI, TAK KaK B PasHBIX cucTeMax wqHoJIeil-
HOC 3HaUelHe rpapiiTaliHolnoy HOCTOAHHOH pasjinuno,
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Ecan meproabt ofpallenus 3azausl B 3€MHBIX CPeLHHX
CYyTKAX, PACCTOAHHA — B KHJAOMETPax H MACCH TE--B Mace
cax 3emuau, 10 TperHil 3axon Kennepa umeer BHA

T?(M4-mY=132,7. 10—1€g3, (73)
pamepnr

1. Komera Tanaes npouwa 8 1910 r. ceoft nepureamit
Ha rejpolentpryeckoM paccrogupd 0,587 a. e. co cKopo-
creio 54,52 gkM/e, a gomera bigefin — Cexn 5 1965 r.—Ha
neparenssom  paccrosaua  0,0083 a.e. co cxOpOCTHIO
480 km/c. [lo xakum opOuTaMm JBHrasHCh 5TH KOMETH H KO-
ri1a oun Bosppatarcd gk Coanuy?

Hawnuse xomera Tannes, ¢=0587 a.e, vy=
=54 52 gm/fc; gomera HMyefnw — Cern, g=0,0083 a. e, vg==
=480 gm/fe.

Pemenue Yrobu oupefejgnth poj opbuts, HeolXoxH-
MO NOACYHTATL KDYrOBYW ¥y H Iapalo/iHuecKyld Ug CROs
POCTE KOMETH OTHOCHTeAsH0 COJTHIA Ha 33aJAaHHBIX PacCToA-
HHSX § OT HEro W COROCTABHTE BLIUHCACHHBIE CKOPOCTH C
LeHCTBHTeNbHBIMH.

Komera I"anunesn. Cornacuo dopmyne (67), sa pac-
croaunn g==0,587 a. e. Kpyroast CKOpPOCTh

29,78 29,78
Y, == I T o mm 38,87 KMm/c,
Yy V0,557 ’

a no Qopmysne (63} mapaboapmueckas CKOPOCTH
Un U Y2 == 38,87 - 1,414 = 54,96 xm/c 2 55 km/c.

Tlockonbry ve<<Uy<<Ux H B TO e BpeMs vg ONNYER K
vy, TO KoMera [anaes ofipamaerca poxpyr Coanua no cueHs
BBRITSHYTOH 2JAAHNTHUECKOH opOHTe, Doabllas I0AYOCH KO-
Topoil smuncasercs no dopmyiaam (64) u (67).

Honoxue B dopmyne (64) r==g, nafnem

g™ Ya 7
Ilo dopmyne {67} xkpyropas CKOpOCTh KOMETH paBHa
o o T8
a Va

Tlogcraeus a1y QJDPMYJ'IY B HpeAbiryilee BBIDAXKCHEKHE, 110-
JAYIHM. T
vy = 29,78 V“q—‘ﬂ*&“‘

fum/cl.
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Otryna
LA 856,83 = 18,0 a. e.
29,78 . v} 886,85, 2 _ _ 54,52
q 0,557

Ho dopumyne (35) akcueurpucuter opSHTH

C =1 257 . 0,967

g== | 2

a ~ 7 T18,0

ITo Tperbemy sakony Kemnepa (39) nepuon oBpallienus
KOMETEL

a ==

Te=gya=18Y18 &~ 76 aer.
CJIE,&OZ}BT&’IBHO, komera [anneqg cHosa BEpPHETCH K
Connuy o 6yaer puina s 1986 r.
Komera HMxefin-Cern Ha paccrosamn r=g=
=={,0083 a. e. xpyrosasg CxopoCTh
0 w208 28
¥y V 0,0083
H napa6o,nﬂl{ec1<aﬁ CKOPOCTDL
Un==UxY2==327-1,41 =461 rm/c,

T, €. CKOPOCTh KOMETH B NEePHTeNHI Uy > Uy KOMETa IpouLia
shauan Coanna no runepboauveckoll opdute u Godpile K
HEMY He BepHeTCH.

2. dns acrepompa Mxapa wafitn cpepuoio  CKOpoOCTb,
CKOPOCTHL B TEPHTENHH, B a(EJH# H B TOUKe OpOHTH € HC-
tTHHHOH anoMaauell 90°, a TaxkXe xpyropyw u napaGoanue-
CKYI0 CKODOCTH Ha Tex ke paccrosdunax or Coanuma. Doan-
masg [OOJYyoch M SKCHCHTpHciTeT opbuTw Myapa pasnu
1,078 a. e. u 0,826,

Hanuee: Hgap, a=1,078 a.e, e=0,826, =00

Pewenue. o dopmynam {34), (35} u (36) naxouum
TeNHOUEHTPRACCRAE PACCTOAHHAS:

npu ¢=90°

= 327 um/c

1,078 (1--0,8262)
1+ e cos 90°

g==1,078 (1—0,826) ==0,188 a. e,
Q==1,078 (1-+0,826)=1968 a. e,
oo {67}, (65) u (66}, KpyroBas CKOPOCTh IaleThl
29,8

Uy = W = 28,? KM/C,

= 0,342 a. e,



CKOPOCT: B HEDHICIHHA

1,968
'Uq === 28,7 W = 93,0 Km/c

# CKOPOCTh B aenuu

28,7 ,
V== % = §,86 kwm/c.
0188
[To dopmyne (64) cropoerb npy ==90°
21,018 1
v, = 28,7 W-—I == 66,1 xm/c.

Ha paccrosuan ¢=0,188 a.e:;, cornacio dopmynam
(67) u (63), KpyroBasi CKOpOCTh

29,8
Y75, 188
1 napaGofuyecKast CKOPOLTh

Ung==068,7-1,41=96,9 gu/c,
T, 8. Upg<<Ug<Ung.
Ha paccrosnay Q==1968 a, e.
29,8

U

= 68,7 km/c

Ve = Viaw 21,2 xml/c
M Uog=21,2.1,41.299 gm/c,
T. €. Vo< Upg<Uyg.
Ha paccroatimy r=0,342 a. e.
29,8
Uy, ot = 50,8 K
Y0, 348 & K/

# trr==00,8-1,41=T71,6 gm/c,
T. & Upr<<Ur<Ugr
3. Hafitu maccy HOnurepa 1o ABUMKEHHIO €0 CHYTHHKA
Ho, ofpauiarouierocs BOKPYr IJaHeTH ¢ nepuoioMm g 14,7¢9
no xpyroeofi opOHTE Ha paccroszms B 421,6-10% gum.
Lanubme cnyrhug, T==14769, 0==421,6-10° gm,
Pemeune @opmyaa (73) naer

M= 132,7-1079 . Fen132,7-107" X

(421 6-10%8
X~ = 918
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4. BoiuHCAUTE NEPRYID ¥ BTOPYIO KOCMHUYECKYIO CKOPOCTH
na [Onmrepe, KpyroByw # napalonauueckyld CKOpOCTb na
paccrosiHugx B 3 H 8 ero paxdycos or HOBEPXHOCTH, d TaK-
JKe CKODOCTh ero nepsoro cnyrtunka KMo, obpamnanouerocs
1o gpyropoft opbure patuycom 421,6-10% kv, Macca IOnu-
tepa pasHa 318 mace 3eman, a cpeaunit paguyc— 10,9 pa-
auyca 3eMuri.

Hapnwe: HOnnrep, M=318, R==10,9;

paccronnug: 3R u 8R ot nonepxuocTH, HJAH OT LEHTpa
WaseTs ry=4R H r==9R;

caytHHK Ho, T==14769, a=421,6-10% xum,
Pemenne. [lo popmyae (69), nepsas xocmuteckas
CKOPOCTD L
@, = 7,91 ]/i‘R_f. = 7,91 ]/-1%1% = 42,7 ¥m/c

H BTOpasf KOCMHYeCKas CKOPOCTb, 1o (63},
W= Wiy 2==42,7+1,41 =602 xum/c.

[lo dopmynam (70), kpyrosas ckOpOCTb Ha pasAHIHLIX pac-
CTOAHUAX

Wy 42,7

ST e T e == 214 KM/C
. 42,7
— tﬂ,“ == L == . B
Vg =5 Ve VE 14,2 wm/c,
a napabosHueckKas CKOPOCTb
o 802 300«
= oo R s D2 3 M{C
O Vfi V4 !
it
w 60,2
et Pz e = 20 3 R
Upy Vo i 20,1 wm/c
Corsiacno gopmyae {68), ckopocts cnyrHHka Ho
v, =631,/ L= 6313 Y e = 17,3 xule.

170, Yemy pasHa kpyroeas H napa0oJH4ecKas CKOPOCThb
ornocuteabno CoJHua Ha CPEIHHX paccTOAHHAX DBenepw
(0,723 a. e}, 3emum {1,00 a. e.), IOmurepa (5,20 a. e) u
Hayrowa (39,56 a. e.)? [o oBwuM pesyabraram HaltH H
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O6BSICHATL HANJEUHYI0 3aKOHOMEPHOCTL. PacCToAHHA miia-
Het oT CosHlEa yKa3aubl B cxobrax.

17t. BHIuHCAHTL CKOPOCTH MaJblx HnaneT Axnaieca u
I'exropa B nepureans u aesitd, ecad HX Kpyrosas CKO-
pocTh 6auska K 13,1 KM/c, a 3KCHEHTPHCHTETH OPOHT COOT«
percroenno pasuer 0,148 n 0,024, [lpumeprno Ha KakoMm
CPEAHEM TeJHOHEHTPHYeCKOM PDACCTOANHH HaXoXATCH 3TH
naneTs?

172. Boapmas HOAYOCh W 3KCUEHTDHCHTeT opSuthi Mep-
Kypus paseel 0,387 a. e. m 0,206, a opburm Mapca —
1,524 a. e u 0,003, HafiTH CpejHion cKOpoCTh THA HAAHET,
IX CKODOCTL B HepHreHu U B adennm.

178, Cyuras opBHTLl NJIaHET KPYTOBLIMH H JICXKALHMH B
HJAOCKOCTH SKAHNTHKH, HafiTH JAyueBy:0 ckopocTh Meprypas,
Benepol 1 Mapca B0 BpeMs HX OCHOBHKIX KoHOHrypauuii,
HeoOxoanvple AR pelUeHHS AaHHBIE 3aWMCTBOBATL H3 3a-
Aag 170 n 172, (Jlyuepodi CKOPOCTHIO Ha3BIBACTCH HPOEKIINS
IPOCTPARHCTBEHHONR CKOpOCTH na ayd apenusg gadaiojareds,
T. €. B JAHHOM (JyYyae Ha HapaB/AeHHe OT 3eMJH K maa-
Here.)

174, BoluHenurs CROpOCTh acrepousnos Jluany u Agonu-
€a Ha HX CDeAHEM, Mepure bHOM H adenuiiioM pPacCTOfHH-
fX, 4 TaKxe KPYroeylw I RapalbolHyecKyid CKODOCTh Ha
ITHX PACcCTOARMAX, DOABILIAA NOAYOCH B BKCHEHTPHCHTET G-
BuTH NCPBOro acrepouna pasus 2,73 a. e u 0,078, a sro-
poro - 1,97 a. el 1 0,778,

175, Ha xakuxX resiMOHEHTPHYECKHX pPACCTOSHHAX CKO-
pocts Meprypua pasda 56,1 rkMfe u 41,7 gm/c? Bosannias
noAyocy opburel naanernl 0,387 a. e

176. C xaxofl cxopocthio oTHOCHTENBHO CONHIA TIPOXC-
aun Mapce B 310Xy BesiHKOrO MPOTHBOCTOSIHHA NPH rEOUeHT-
prueckoM paceronign s 57,15 10° kM? Conocrasmrs sty
CKOPOCTb ¢ XKpyTosofl u napaboJHYecKOR CKOPOCTLIO HA TOM
e pacerosuui or Coaxna. Bosasuias noayocs opburer Map-
ca papia 1,624 a. e,

177, PeuwuTs npelsiaynlylo 3aiayy pas acrepouga 3po-
T3, €CNH OH B 3MOXY BEJHKOrO NPOTHBOCTOHHHS iIPOXO/AHA
cBolt nepurennfi 23 sEsaps 1975 r. wa paccrosmuu 22,59 X
X108 gm ot 3eman. Ilepuox oBpamennst Ipora BOKpYr
Connua pasen 1,760 ropa.

178. Ha xakom paccrosguH or CojiHlULa Dpolia KoMe-
Ta, €CJH €€ CKOPOCTH HA 5TOM pPAacCTOAHHE DABHANACK
05 xM/c n KoMeTa Apurasach no HapaBonHuyeckod opdure?
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179. Komera 193! IV mpowna cpo#i nepureauil #a pac-
croanun 0,07 a.e. or Connna co cropocteio 160 xm/c, a
komera 1945 Il — wa paccrosumn 1,24 a. e €O CKOPOCTBIO
36,5 xM/c. Onpeaesuts pox opGHT, 0 KOTOPHIM ABHIRAHCH
3TH KOMETBl H YCTaHOBHTb, BepHyTci AH ond K Coanuy #
KOTHA HMEHHO.

180. Crroanuecknfi mepuos obpaumenns acrepouia Koa-
xuas pasen 1,298 roja, a ero ckopoctb B MEPHTEIHd —
20,48 xm/c. Yemy pasubl cugepuueckuit nepuol ofpaulenus
acteponja, OOJIbIIaH NONYOCh H SKCIEHTPHCHTET ero oplu-
Thi, HEepHreAnHoe A adenniinoe paccTOsHHA, & TAKKE CKO-
pPOCTL Ha CpedHEM TICAHOLEHTPHUYECKOM pACCTORHAM A B
adenuu? =

181. Dgcuenrpucurer opluTH acrepouma YabexHCTaHmH
pagen 0,092, a ero ckopocrs B ademun— 15,21 ku/c. Halitn
GO/IbIIYIO NOTYOCh OpOHTH ACTeponfAa, ero 3Be3JHbId H CH-
HOJKUeCKHH nepnoasl 08palllerus, CKOPOCTL B NEeparciuy R
npy mcTHHHOA anoMmaquu B 30, 90 5 120°,

182, Onpegpeants maccy Mapea B maccax 3eman no
IBHMEHuIo ero cnyTruxa Hefimoca, gaxoasuercess oT mia-
HeTHl Ha cpenueM paccroadun B 23,5 10% kv u ofpaluzaloue-
rocs soKpyr Mapca za 1,26 cyr. llepnon ofpamenus Jlyust
Bokpyr 3emun pasen 27,32 cyT ¥ Goapliag noAyoch Ayuuoft
opburH — 384,4. 10? gwm,

183. ¥Ysnate Maccy YpaHa RO ABHMCHHIO €0 UETBEPTOTO
cuyruuka OfepoHa, 05pamtaoilerocs BOKPYP NJA4HETH 34
13,46 cyr na cpejpHeM paccroaHuy B 587 Thic, KM.

184. o napamerpam ofpamenna 3eM/aH BHUHCAHTE MacC-
cy ColHna B seMHBIX Maccax.

185. Onperenurs CHASPHYECKHE NEPHOIH M CPEAHION
ckopocts cirytankos Catypua, Mumaca u $ebn, ofpamaio-
HMXCA BOKPYr IVIAHETH HAa CPejHHX PACCTOAHHAX, COOTBET-
crerso 185,4-10° km u 12960-10° xm. Macca Carypuz »
95,2 pasa mpeBHINaET Maccy 3eMJH.

186, Ilo pamupiM HpesmAymedl 3agaul BHIMHCAHTL CKO-
poCcTb TeX e cnyTHHKOB CaTypHa B HeDHKDOHUH W &NOKpO-
HHH, 2 TagKe KPYropyio H napaboaddecKyio cKOpocTh 1a
yKa3aHHHX paccToanufx or CaTypHa. DKCUEHTPHCHTETH Op-

OHT CHYTHUKOB 8 7Toll e NOC/AeIOBATENBHOCTH paBHbl
0,020 u 0,166.

187. Hafirn Go/blIyI0 NOAYOCh OPOHT B CPEARICIO CKO-
pocth cnytankos IOnurepa Mo n Kanmuero, ofpamanmux-
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ef ROKPYr IVIaHeTsl ¢ LEpHOJAMHK COOTBETCTBeHHO B 11,749
# 164,689, Macca IOnutepa s 318 pas Gosibine Macent 3eMau.

188, Kax no/skHa HSMEHHTRCSE Macea HEHTPAJABHOFG Te-
Ra, utofnl YV ero CHOYTHHKE CPEAdce PAacCCTOfHHE YBRIHYH-
Joch B k pas, a mepuo/ ofpamieind 8 # pas H, B YaCTHOCTH,
npu k=n?

188, Kaxol ponmxua Obith Macca Conuna, grobu 3em-
ss ofpaulanack BOKPYT HEr¢ C COBPEMEHHBIM MEePHOAOM, HO
Ha BApoe OoablileM paccTofHH#? Kax #@3MeHsTces npH 9T0M
neprojn obpautenus Mapca ¥ Carypua, ecau HX paccrof-
HIt OCTAHYTCHd HeH3MeHHHMH? COBpeMeHHBE NHEePHOAH
obpamenns stux niaaner — 1,881 rona u 29,46 rona.

190. Onpegeante rumoTeTHUECKHHt Hepuoj oOpanienys
JIyun soxpyr Bemau HpH YCHAOBHH, 4TO Macca 3eMJIH BO3-
pocna OH B weThlpe paza, a JIyHa okazajach RaBaBoe 60Jb-
weM paccrosewn. CoepeMeHuult nepuol ofpamenus Jlymn
papen 277,32,

191, Briuscaurs Kpyrosyio @ HapaloaudecKyld CKOpPOCTH
Ha MOBEPXHOCTH 3eMJH U Ha paccrosuusax B 1, 8 u 59,3 ee
paAsyca oT HMOBEPXHOCTH. ‘

192. Cpegnee reouentpuweckoe paccrosupe Jlyuw ——
384400 kM, a cpemunil 3sKCHEHTDHCHTET ee OPOUTH —
0,0549. Haitty cpeanioo, nepurefilyio n anorefiHyo CKOpOC+
TH JIydb B CONOCTaBHTL HX C Pe3y/bTaraMH HpeAbiAyirell
zafauil.

1683. Yemy pasna kpyrosas u napaCosudeckast CKOPOCTD
na nopepxpoctd CONELA M HA PacCTOAHHHM TPeX W BOCHMH
panuycoB ot ero nosepxuoctu? Macca Coanua B 333 000 pas
HpesbliaeT Maccy 3eMuH, a ero panuyc pagen 109,1 sem-
HOTO.

194, Onpenenuth KPyroByio # napaloiryecKyio CKOpocTh
#a mopepxuoctn Jlynnl, Beneput w Mapca, Macen u paguy-
CBl BTHX TeH B 3eMHBIX napamerpax:Jlyam 0,0123 y 0,272,
Bepepwt 0,815 u 0,950 u Mapca 0,107 1 0,533

§ 9. RCRYCCTBEHUEBIE HEBECHLIE
TENA

Ilpu aanyexke mexyccTeeHHBIX HeQeCHBIX Tel UM  coofi-
maeTcs HadaJbHas CKOPOCTb {CKODOCTh 3anyCKa) Uy, 8aBH«
cwafg OT paccuuTanuol oplute. MauanbHas ckopocrs co-
ofinaeTcs KOCMHUECKHM ABHIATENeM Ha HEKOTODOH BHCOTE
hy Ha) DOBEPXHOCTRIO WEHTPANbHOTO Tena (BOKDPYT KOTOPO-
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ro 3amyckaercst CHyTHHK),
I. e. CT ero HeHTPa Ha pac-
CTOSHHH

r==R<4-hy, (74)

rre R -—cpeannil paauyc
3TOrQ TeAd. B 4acTHOCTH,
npy 3amycKe BOKpyr Jewm-
A R=6371 gM=6370 xu,
4TO C/eAyeT HMEeThb B BHiY
ppy pellenuH 3ajag TOrO
pasjena.

Gopma u pasvepn 3a-
AHAOTHYeCKOH op6HTH  HC- 77
KYCCTBEHHOrO COYTHUKA O~ (nepuuexmyp)
peAEaRIOTCA UeAAMH 3a01yC-
ka {pne. 8). Llenrp wuenr- Pme B8 Samunrmiecran oplura
PaNLHOrO  Tena HRAACTCH BCRYCCTBEHHUIO COYTIUKA
onuuM M3 (pokycos opbu-

TH, a e¢ SoJbmiaA AOAYOCh

{anoyermip)

e e @
BPHUCM TIEPHNECHTPHYCCKOE paccroRHue
q=R-thy (7€)
H anopeidTpiiecioe paccroaple
Q=~R-thq, (77)

rne fig— HagMedbilas BeicoTa (BWCOTA NepHLEHTpa) H
hg — HanboabiIad BEICOTA (BHICOTA ANOURUTPA) HCKYCCTBEH-
HOTO COYTHHK2 HaJ MOBepPXHOCThIO Tenaa. Ilam ucuyecrse-
HEIX CIYTHHKOB # OpOHTaJbHHX Kopabieft 3emuan i1, — Bii-
coTa mepures, fig— BHCOTAa amnores, ¢ — Depureilnoe pacs
crosgHie H Q — amorefiHoOe paccTosiHue,

Sxcuenrpucuter opOuTel onpesenserca dopMynoit (35).

CxopocTh HCKycCTBCHHBIX BeDecHHX Tesl OOHIYHO BHIpA-
XKaerca B KM/c M Buiuncasetcs no Qopmyaam (40), (64)—
(66) u (68)—(70).

Ilepnonbl ofpamienns HCKYCCTBERUBX CHYTHHKOB TPHNA-
TO H3MEPSTH B MHHYTAX, @ HX PAacCTOSIHHAL - B KH/IOMETpas,
H nosroMy Tpernfi aakon Kennepa mmeer gug

3

T#= 2752 10~ (78)
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HJIH
T = 163810 )/ & (79

3
a==3312yMT?, {(80)

FAc M — Macca HeHTPaNbHOTO T/, BHPAMKEHHAS B Maccax
3EMIH.

flo mapamerpam ofpasmeHus HCKyCCTBEHHOrQ CHYTHHKA
MOMHO BHIUKCAHT, MacCy LeHTpaJLHOTO Tena,

[1poaonHTedsHOCT, 01€Ta HCKYCCTBEHHBIX CHYTHHKOB
Haj NOJYMapyHeM IEeHTPATLHOTO TeNa, PACTIOJIOKEHHEM IO/
nepuiesTpoM opluTh (nepulienTpuiinoe nosyumiapue),

o (e (Se) T,
18y 1=¢f

rae T — nepuon obpamientd CHYTHHKA W & — SKCIEHTPHCH-
TeT ero opOuTH.

Han nporuBOnOAOKHBIM (ANOHEHTPUIHBM) HoJdyliapi-
eM CHYTHHK HDOJETaeT 34 MHTEeDPBAJ BPEMEHH

Te=T—t, (82)

Qopuyan (75)—(82) Bnonne npHMEHHMHB H K JABHXKe-
HHIO €CTECTBEHHHX CNYTHHEOR NJaHeT.

B nonere ¢ oagofi maalieThl K Apyrodl MeXnAaHeTHAN
CTaHUHA {MEeXIIaHECTHRHA KOpalJib) CTAHOBHTCA CHYTHHKOM
CosHila ¥ ABMIKETCH B €ero HoJe THreTedHs N0 3aKoHaMm ABH-
xenua naaser. [Ipocrefimedi TpaekTopuell nonera ssasercs
OOJYIAIRIITHUECKAA, BepiHus (aNcHAN]) KOTOPOH Kacaor-
csi opfuT NAAHETH 3anycka {¢ Hee MPOUIBORNTCH 3a0yCK) H
naaseTH cOauxenns (K Heli ganpasnaserca crasnus). [Ipe-
gelOperas B nepsoM NpHOTHMEHHR HAKNOHGHHEM H SARUI-
THYHOCTBIO IAHETHHX OpOHMT, MOMKNO NPOBOJHTH pacyers
O 3HateHuAM Ux GONpHINX noNyoced @) (H/aHeTH SanycKa)
U ap (nmianeth cOAHMKEHHA), 33AAHHBIX B aCTPOHOMHYECKHX
exnanuax {a. e,

[Ipn nosere g sepxuell miangere {puc. 9) 3amyck cranuun
OCYUIECTRISASTCH HA €€ NePHIebHOM PaCCTORHHHK

g==a {83)

B OpuMOM Hanpasiennd; adenniioe ke pacCcTORHME CTaB-
1LHH

81

Q=a,. (84)
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Puc. 9, [pocrefinas opligra Memnuanerdoro kopabnn

[Tpr sanpaBresus crTaviud & umxuell nianere g=a, u
Qﬁah

Bosbmiags moayock a resmoHeHTpHueckoll opbure Mex-
DAAHEeTHON CTaBIME BEuMceasercs uo Gopumyae (37), sxc-
ueHTpHCHTET opbuTe — Ho Qopmyne {35}, a npoLOaKH-
TeABHOCTL NOJIETZ, BHpaXKeHHas B rojax,

T -
Mm_,,f.ﬂ“;”, (83)
rpe g— 8 acrponomuueckux eaunnilax. Ilpn neobxoanmocru
Al nepeROAMTCH B CYTKH.

PenpouenTpuueckass CKOPOCTh NOJETA CTAaHIMH RaeTcs
dopuyaamn (41), (64), (65) # (66). [Ipn sanycke K sepx-
Hell [NAaHeTe HAawaAhbHAN TeAMONCHTPHYECKAS  CKOPOCTh
Va==V,, a npu sanycke K Hmxned naanere Va==Vy, npyuem
B 3Ty ckopocth Vi BXomut opOnrasbnas (B paceMmarpHBaes
MOM 31ech OPOCTCHINEM CJIy4ae — Kpyromas) ckopocts Vi
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naanetnl 3anycka. Caejpopatennno, uroGn MekHlaHeTHas
CTaHUHUA BBHIULLTIA HA PACYETHYIO Fe/IHOLEHTPHIECKYIO oplOuTy,
HeobxoaumMo coobDIHTE e AOMOABUTCALHYIO CKOPOCTH

Unm V’;—;"”"‘Vl. (86)

Ho, uto6bl HOKMHYTH MJAHETY 3amycKa, CTRHLMAE JOJH-
Ha eule TIPeojoJerTh ee APHTAMEHHEe, Ha 4To Tpebyercs Kil«

mw 2
7, TAE M —Macca CTaHUHH H

@y ~— BTOPAA KOCMHUueCKAsl (KPHTHYECKAH) CKOPOCTH HA HO-
BepxuocTH 3Tofi maaneTul. [O3TOMY CKOpOCThL 3amycka Uy
CTaRuuK ¢ TAAKETH], Ha3bBaeMad TaxKe HavaabHOl naane-
TOUSHTPHYCCKON CKOPOCTLIO, HaflleTcs H3 paReHCTRA

HOTHUECCKAH 3HEprid

mv‘fx mv: m‘wg
;i R M B
OTEY A
2 2
ve=V vitwh (87)

Jlens sanycka f; MEXNIAHEeTHOH CTaHOHK He MOXKeT GHTh
NPOH3BOABNIBM H BLIGHPACTCH 1O MOAXOAAHlel KoHOHIypa-
gy Ads naanern cOmnkenus P {cm. puc. 9), unaue cran-
HEd ApHAET B HaMevenuslf pafion seTpeyn 6o panbile, JH-
60 103e WZHETH. ¥ OJAHETH CONMKeHHS C CHACPHUSCKHM
nepiogoM obpaulesds To cpejaee CyTOHHOE ABMKEHUE.
360°
Ty

)y ==

H 3a uaiifennyio oo gopmyae (85) npomosixHTENBHOCTD 110+
Jerta cTaBuuy Af (BBIpaKeHHYIO B CYTKAX) IJlaHeTa JOJMHKHa
npriity B pafion serpean A, npoling mo csoedt opOHuTe nyTh
380°
L=, Af == At.
7y
CregopaTesnilo, B JeHb {; CTApPTAa MEXKIWIAHETHOH CTasH-
HHU Pa3HOCTh TeJHOHEHTPHUCCKOH HOMTOTHI MJIAHCTB! COJH-
enust (fp) H myanersl 3anyexa (/) moamnia OnITh

[y—I; == 180°— Lg= 180°—asAl (88)

I 110 3Tof PAa3HGLTH HCTPYHAHO Hality B ACTROHOMHYCCKOM
KajieHaape-CKeroguHKe ua TeK}’IE,Hﬁ TOM HOAXOASHIAE ACHD
tl. B 3TOT AeHb paccrodrlie MOEKAY NIaneTaMu

p == -V a1 +aj-— 2,4, €os (L, — 1), (89)
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a koudurypanusd Ay IIaHeTH CONMKEHRA BHIYHCIAACTCH MTH-
60 U3 paBeHcTBa

sin Ak, == _?_... sin {{——{}), (90

aubo mo Qopmyiae
ctg Aly = —L cosec (L,—!)—ctg (L—1y). 9
2

Jlerxo Bujets, uto npu Ly<Z180° wakaennas saouratiis
Gyaer sanandofl, a npr Ly> 180° -~ ocTounof.

Quesyano, MeXNNAHOTHAR CTARUHA NoRoHAeT K njaHe-
1€ COMHMOHAA B XBHb lo==1,-+ Al

Hpawmepn

t. 3anymwenusit 19 anpensn 1973 r. 8 Coserckom Coiose
ucKycersennBlfi cuyTHHK  «Hutepxocmoc — Konepruk-500»
Apefna3naveH s HCCASAOBAHUA PEHTTEHOBCKOrG H3Ayude-
wns Connua u Bepxuux ciaoces semuoft armocdeps B mpene-
aax or 200 1o 1550 &M nag semuo#l nosepxuocrsio. Onpene«
JUTH HapaMerpr ABHAKEHHH COYTHUKA,

Haunpwe cnyTug, ;=200 &M, 1o==1550 xm;

3eman, R=6370 xm, M==1,

Pemenne. [lo dopmuyne {75) Gonbiras nonyocs opOus
TH CNYTHHKE

200+ E550

== 6370 4 5 = 7245 km,

a no (76) u (77) ero nepurefinoe paccroduue
g =R he=6370-+200=6570 xm
® amnorelnoe paccrosnye
Q= R-4-hg==637041550==7920 «km,
Dgenenrpucurer opburH, coraacno {35),

6570
a5 = 0,093,

hq+hQ
2

a o Qopmyae {79) nmepuoa obpauienus
T==16,58.-10~% g 7%- == 16,58.10-5.7245. 1/ 7945 ==

== 102",
Tak k4K Macea 3eman M==1,
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Gopmyna (68) maer XKpyroBylo CKOPOCTh CHYTHHKR

AT 6313
v, _-6313V = 7,42 ¥mic,

a dopmyan (65) n (66) —ero CKOPOCTh B NMEpuree

) “5—’__ 92
v, =0, Y L=142- ]/% = 8,15 Ku/c

B B amoree
V g D2 = 6,76 xm/C.
7930

6570

Cornaco ¢opmysaam (81) u (82), cnyTHuK mpoJjeraer
Haj nepHrefiHniM HOJIylIapdeM 3eM/d 32 NPOMEXYTOK spe-
Meld

{ o=

{(1mef B+eP n (1—0,093)2.(3--0,003)2
18y T8 18. Y 10,0093

a B TeueHHe oo [wwfo= [02wmqdh=5bTM
ABUXETCH nan anmoreinaiM mmymapnenv:.

2. Kagyno apeOueHTpHYecKyIo CKOPOCTh H Ha KaKOM MaK«
CHMATBEOM PaCCTOSHMH OT foBepxHoctH Mapca #ym#o co-
OBINKTL KOCMHYECKOMY anmaaparty, 4To8bl 0 CTald UCKYCCTs
BEHHLIM CIYTHHKOM DJadeTsl ¥ O0palllaiicd BOKDYT Hee C
nepuogoM B 2%40% no sasuntHYeckod OpOHTE ¢ SKCUEHTPH-
cuverom 0,2507 Macca Mapca papaa 0,107, a ero pasnyc—
3400 M.

Haunsie: Mape, M=0,107, R=3400 gu;

angapat, I'=2940M = [60¥, g==0,250.

Pemwenye Corazcuo ¢opuyne (80), y op6urst Hekyce
CTBEHHOTO CIOYTHHKA O0JbHIAf HOAYOCH

a==331,2 ;s MT?==331,2 /0,107 1602=4650 km,
H pacCTOfHHEe anoapui
Q=a{l+e) =4630-1,250=5810 xm,
orkyaa, o {77), MakCHMAADHO® PACCTOSHHE OT MOBEPXHOCH
TH AAZHCTH
ho=Q—R=5810—3400==2410 xwm.

[lo (68), kpyrosas CKOPOCTb CHYTHHKA

v, = 631,3 ]/————— 631 3]/(11615(:)7 3,04 km/c

- 102=45)



i TOPHE, COTJ1acHO (66) HCKOMAd CKOPOCTh B amoapHi

= 3,04 ]/ 20,250 __ 9 a5 \cu/e.

Vo= Ya 150,350

1~§~e

3. BoiicHHTE OOCTOATENHCTBA NOAETA MEXINAHETHOro
xopabas ¢ Beneps x IOnurepy. Cpepnee resHoNeHTpHUE-
ckoe paccronHne IOnutepa — 5,203 a.e, a DBesepn —
0,723 a. e, Kputnueckan (sTopas KocmudecKasi) CKOPOCTh
wa nosepxHocrs Benepwt 10,36 xm/c; cpeamee cyrounoe
peumenyde HOuurepa 0°0831.

Hasupe mnnanera sanycka, Bemepa, a,=0,723, a.e,
we==10,36 rM/c; nnawmera cOBamwmenns, Onurep, aym=,
=5,203 a.e., wy=0°831 5 {8 cyrzn).

Pemenue HMsobpaxaem opSutht o0eHX naater o res
AHOUEHTPHYECKYIO OPOHTY MEXNAAHETHOro kopabas {oM.
puc. 9). Tlockonabky Ropalas crapryer ¢ HmKHed NAAHETH
K BepXHefl, TO 3a8HyCK NPOUCKOMHT B NEPHTEAHH, H, COTNACHO
dopMyanam (83), (84), (75), (35} u (85), nepureisioe
paccrognie kopafas g==a,==0,723 a. e, agpenufinoe pac-
croanue Q=a9=>5,203 a. e, Goabuag. HOAYOCh OPOHTH

3
240 = TS0 . 9963 a. e,

a —
IKCUEHTPpHCHTET OpBHTH

. S ___0,723___“ .

# NPOAOMMHTEALHOCTD NosieTa ¥ IOnutepy

aVa _ 3.2@1/2 963 = 2,55 roxna.

{ =

[lo gopuyae (41) requoueHTpHUeCKa# Kpyrosasg Cxo-
pocTs Kopalhnig
Voo 298 208
¢ VY a V7,063
a 0o (65) — cKOpOCTH B UEDHTENHH, OHA K€ HayaibHas res
JHOUCHTPHUECKAR CKOPOCTH Kopalbas,

== 17,3 KM/c,

Q 5,203
V=V, =V, )/ L =173V 22 ~ 464 wure.
Tak kax opfHTANLHAS CKOPOCTh Benepu
Vo= 8 B8 g e

Va VG123
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ro, coraacuo (88), momonnATeNBHAN CKOPOCTD
Op==Va—V,==46,4—35,0=11,4 rum/c,

oTkyra, no {87), ckopocrs 3amycka kopabas ¢ Beuepst
vy=V o + ) =V TL#+ 10,36 = 15,4 km/c.

3a npomexyrox BpemeHH Af=255 roma=255.3656 cyr
IOnutep npoliser no csoelt opbure nyTs

Lo=wyAf=0°,0831.2,65.365=77°4,

n nosromy, no (88), B genn craptra Kopal/as pasHOCTh res
auouentpuueckod ponrors ¥Omutepa u Beuepu

lg=ly=180°—Ly=180°—T77°,4 =102°86,
a gondurypaunsa Ady IOnutepa, BusuMan ¢ Benepn, naxo-
zurcs mo dopmyie {91):
ctg Ak, == %ﬁ% cosec 102°,6 — ctg 102°,6 =
== 00,1390 1,0247 -+ 0,2235 == 4 0,3659,

orkyaa Aky=69°9. Tlockoaegy Ly=77°4<180° 1o nHafizen-
nan xouduTypauus opeiacTansisier cobol sanaanyio sjaonra-
o, DT0T Ke pesynbrar nodydaeres u mo gopmysam {(89)
r (90). .

195, OnpeaensTe CKOPOCTHL 3anycka M nepHoid ofpanie-
HHA HCKYCCTBEHHLIK CIIYTHHKOB 3eMJH, ABHKYIUHXCR BOKDYT
HEe 10 KpyroswM opburaM Ha paccTOABHAX WOAOBHHBL H
ABYX €€ pandycoB OT NOBEPXHOCTH.

196. PemwnTe npeLlAyIyI0 3adavy IS HCKYCCTBEHHBIX
enyTauron Mapca n Onurepa. Maccw u paguych o <pas-
veHnw ¢ seMmuwmMu: Mapea - 0,107 w 0,533, a Onurepa —
318 u 10,9

197, Kak u3MensTcs NEPHOAB H CKOPOCTh OOpALMEHHs
COYTHHKOB HAPECALIAYNIMK 3a7a4, eClH MAacca LeHTPajbHOro
TCsia BO3DACTET B A Pa3, a €ro pajHyc-—~B /71 pa3 H B 4acT-
HOM ¢Jiyuae IpH filemp?

168. Ha kaxOB RuicOTe HaA 3EMHOH NOBEPXHOCTLIO H ©
KaKoh CKOPOCTBIO NBHAKYTCH 110 KPYTOBBIM OPOHTAM HCKYC-
CiBeHRbLIE CIYTHRKH ¢ mepuonzamu obpanteuna s 907, 150Y,
u 392 Paguyc 3emau OpHHATL pasHuM 6370 kM.

189, BeyuciHTL BEICOTY HAA 3eMHOI NOBEPXHOCTHID A
CKOPOCTh CTALHONAPHOIC HCKYCCTBEHNOro CIYTHHKA, T. €.
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cTYTHHKA, HEOABHKHO BHCAINEro HAf OAHOE H Toft ke TOU-
KOl 3eMHOUC FKBATOPA,

200, Pew:MTh NpeALAYINYIO 33434y AAA CTAUHOHADHLIX
HCKYCCTBEHHHX CHYTHHKOB IJ1ader, yKalaHHMIX B sajase
196. lepuoa Bpawenus Mapca — 24"37+,4, a IOnurepa —
9505,

201. Hafitu cyopocTh # mepuoas OGpalleHls HCKyCCT-
BeHHBIX CIIyTHHKOD OpH oxmiiakonofi suicote B 200 u 1000 kM
vag nopepxiocreo 3eman. Jiynw, Mapea u I0nuTepa. Mac-
Chi 3THX HeOecHMX Tea B Tofl Ke NOoCAeACEATeABHOCTH PABHLI
1, 0,0123, 0,107 u 318, a pammycwm — 6370, 1738, 3400 u
71400 xwm.

202. Ha crofpKo rpaiycoB H B KaKOM HaNDuBACHHA
OOJIHA CMEUIaThCH TPacca HORETa NOAAPHBIX HCKYCCTBCH-
HEIX CIYTHHKOB ¥ 32 oaHH OOOPOT NpY KX ABHIKEHHH 710 KpYy-
roseim opluTaM o CKOpocThIo T sM/c B 2 KM/¢ BOKpYr 3em-
au, Mepkypus u Beunepn? [lepuon spamenns Mepxypus —
58r.65, a Bewepnt — 24382 (Bpamienne nnanersl ofpartnoe).
Heofxoaumule cBegenna cM. B 3agaue 204.

203. Ilo kaxwm opfuram OVIAYT LBHIAaTbCA HCKYCCTBEH-
gele gefecHue Tena, 3aNyuleHHHEe ¢ TOPHSOHTAABHOR CKO-
pocthio 9,5 kM/c na ButcoTe 200 KM RAA NOBEPXIIOCTLIO 3eM-
ai, Mapca a4 IOmurepa? HeoSxoauMmble CBefleHHS 3aUMCT-
BOBaTL W3 3ajaum 201

204, Ha gaxol MuEEMaJbHOA sBICOTE ¥ ¢ Kagoll cxo-
POCTBLIO JOMKHBI ObTh BoiBejeHbl Ha 5JHITHICCKHE OPGHTH
¢ sxcnentpucHrerom 0,100 u 0,600 mexycersenuwe croyrTHu-
ki, uTolpi oM ofpatianuce ¢ nepuofamy 8 2% w 8Y BORpYr
Meprypust 1 Benepsl, Macesl KOTOPHX, B CDABHEHHH C 3eM-
goft, coorsercraenno 0,055 n 0,815, a panuven -— 2440 gm
0 6050 rw?

205. Kagyw AoA1© CcBOEro nepuoja obpailiess opose-
TAIOT Haj HePHUSHTPHAHLIM W ANONEHTPHHHEIM MOJAYUIAPHA-
M3 IJ2HeT HCKYCCTBEHRHE CHYTHUKH HPH KCUEHTPUCHTETAX
ux opGur 0,100 1 0,400?

206. Cko/NBKO BDPEMCHH TIpOAeTAMH Hajg nepurefinuM o
aniorefinbiM TOAYWapHAMH opbuTaasuas craxuus <Canior-
5» (pbinesena Ha opoury 22 wionn 1976 r.) u coyruHk cBasH
«Moanus-2» (snipenen Ha opGury 25 nexabpa 1973 r.), ec-
an «CanioT-5» ofpamanics B peaesax BHCOTH of 258 gM xo

* Tpaccoii floNeTA HaSHBAGTCH DPOEKNEA OPOETH CuyTHNRa ua
gosepxHocTh melecroro rena. llouapmetd coyinas upexopmr mag obo-
AME  GOJIOCAMZ  ILAAHCTLL
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283 KM', a «Moauusa-2» — 0o opbute ¢ GoMbiHOfl NOMYOCHID
27 030 kM # soicorol anores 40860 xm?

207. Haitru maccy Jlyeu (8 Maccax 3eman} 0O JIBHKe-
HUIO eB HCEYCCTREHHBIX CIYTHHKOB, o6paulaplouxcs Haj,
JYHHOH [IOBEPXHOCTBIO B HOpeAenaX BHCOTH: <«J/lyna-19»
(28 aonbps 1971 r.) or 77 xm po 38D kM, ¢ mepHoAOM B
2911%; «Jlyna-20» (19 despans 1972 r.} ot 21 gm a0 100 sm,
¢ aeprosom 8 1%54M B cxobxax yKasaua gara BHIBeJeHRS
CHYTHHKA Ha CeMeHOUeHTpHIeCKyo opbuty. Huamerp Jly-
Hul - 3476 xM.

208. Tio paunbiM H  pe3yabTaTy Npeinpyiiefl 3amauy
PACCUHTAThL KPYTOBYIO H HpefesbHEE CeAHONEHTPHUECKHE
CKOPOCTH CHYTEUKOS JIyHDL

209. Onpegensts maccy Mapea no AB#EKenmio ero ecres
creegsoro cnyTHuka JlefiMoca M COBETCKOTO HCKYCCTBEHHOrO
cnyTauka «Mape-Bs (12 despans 1974 r.). Hefimoc obpa-
nraercs BOKpPYF maaderst ¢ nepropom 18262 pa cpeauem
paccrostuun 23 500 M, a «Mapc-B» — ¢ nepuonowm 2530, 8
npefesiax BHCOTH HaA NOBEPXHOCTHIO Iiaserd or 1760 km
ne 32500 gm. Panuye Mapca — 3400 xm.

210, ComeTcras aBTOMAaTHUECKAS MERMIAHETHAR CTAH-
nug «Berepa-10», crasmasn 25 oxralpa 1975 r. BTopHIM He-
KyCCTBEHHbIM CHYTHHKOM DBeHepw, ofpaitajack B Te AEH
BOKPYr DRaperst ¢ nepuogom 49923% B mpemenax ot
1400 kM mo 114000 kv Hax ee nosepxrocrsio. Onperennts
maccy Benepwl, npuuss ee paauyc papusim S050 gm.

211. Tleppuil B ucTOpHY vencBeyecTBa 00JeT 3eMan HuL1
ocymecrsier Fepoem Cosercgoro Coiwosa 0. A. Tarapansim
Ha KocmuueckoM kopabae «Bocrox» 12 anpensn 1961 r. 8
npexeaax BuicoTH oT 181 kM a0 327 KM mHan 3eMHOfl HoBepx-
gocrbio, Onpeaesnts GONBIIVIO JIONYOCH M SKCLUEHTPHCHTET
op6utel Kopabusi, nepuo ero 06palleHHa BOKPYT 3eMJH, €ro
CPEIHIOND  NPeAeJLHBIE CKOPOCTH, &4 TAKKE NpPOICIKHTe b
HOCTH TOJI@Ta Haj nepurefssiM B anorefiHbiM NOJAYINApHAMH
3eman,

212. PemnTh NpeAblAYMIYIO 33734y AMS COYTHHKA CBASH
«Moinnus-2», Beisegennoro 5 anpensa 1973 r. ua opGury Bos
Kpyr 3emiin B npeaesax seicoTst o1 500 go 39 100 gm.

213. Kaxk usMenujince OW NapaMerphl IOJETE COYTHHKA
CBS3H MpeiblAyneli 3ajaun, ecid Obl OH B Npejenax Toll xe
shicotit ofpamasncs woxpyr Meprypnua u IOnmurepa? Heods
XojAHMbBle AAHHBIEC 3aHMCTBOBaTh H3 3ajay 201 u 204,
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214, Cnytnex csasu «Moauns-3», susegernnifi 14 anpe-
aa 19751, ua opbury ¢ suicotoft nephred 636 KM Hag I0XKRbIM
nojyuiapieM 3eMaH, obpanlaercs BOKPYF IUIAHETH ¢ nep#Ho-
nom 12716%. Ha#itu Goapumyio monyoch H SKCUEHTPHCHTET
OpGHTH CHYTHHKA, er0 anoreflHyio BHICOTY, CKOpOCTb B fies
pHIee H aloree H MPOAOMKHTELHOCTh HONETa HAA HPOTHBO-
TONOKEHME NONYIIApHAMA 3eMAH,

215. BuuHcauTs Bee OCHOBREE TapaMelpsl Mojera He-
KYCCTBERHOTO cHyTHMKa JIyHm «Jlysa-22», pHBEIeHHOTO Ha
opbury 9 mons 1974 p, ecan ou ofpamalea ¢ TEpHOAOM
B 2902 ¥ mOZHHMAZRCA B anoceNeHHK Ha BHCOTY B 244 xM

Hal AyHRHOA nopepxHocThio. Ceeaenns o Jiyue saumcrnosath
#3 3ajgaun 201

216, Onpegenuts GOABLIYIO NOJYOCh H SKCUEHTPHCHTET
npocrefinefi sanuaTHdeckol opbHUTH RocMHUECKoro xkopal-
A5, BPOJONKHTENLHOCTE €ro nojeTa oT 3eMan Ao Mapea u
CKOPOCTDb 3a0YCKa ¢ 3eMJH, ecy CPeiHee Te/HONEHTpHue-
cxoe paccrosune Mapca pasuo 1,524 a. e. Cpeaniowo opGu-
TANLHYIO CROPOCTL 3eMan npuHATh 29,8 rM/c,

217. {lo paunsiM # pesyAsTaTaM npeapavuiell 3azaun
pafitn kondurypanmio Mapea, nauGosee BaaronpHATHYIO
JSl 3aIyCcKa X HeMy ¢ 3eM/H KocMHueckoro KopaGaa. [le-
puon obpamenna Mapca sokpyr Cosnua paser 687 cyr.

218, BuiuiicanTh CKOPOCTh 3aHYCKA KOCMHYECKOrO KO-
pabnaa ¢ Mapca aad noaera k 3eMmae no npocrefiesi opbure
H GjaronpusrcTayiOuyo  3TOMY  KOHGHTYPAUHIO  3eMJi.
Cpearee  Te/HOLGHTPHUECKOE  DACCTOAHHAE Mapca —
1,524 a. e., ero macca— 0,107 u paguyc— 0,533 » cpasue-
HHH € 3eMHBIMH.

219. [To parunM u pesyasTataM 3anau 216, 217 u 218
nafiTH HAaWMeHbLUYI0 HAPOACIKHTENbHOCTL HYTEIJeCTBEA C
3eman #Ha Mapc u obpatHo (HojxonduIHe RaTh I8 crap-
Ta Kopalsel YCTAHOBHTHL 110 ACTPOHOMHUGCKHM KaJieHAa-
pAM-eNEeTOfHHKaM).

220. OnpenenuTs NapaMeTpH, YKa3anHue B 3agaztax
216, 217 u 218 nns nojera KOCMHYECKOro Kopabia ¢ 3eman
k Benepe u ofpaTtHo k 3emae. Cpeanee reHONEHTPHEICCKOS
paccrosuue Benepn pasno 0,723 a. e., ee macca— 0,815 u
pamayc— 0,950 B cpanuenHy ¢ 3eMHBIMH.

221. Yepes xakpe NpOMEMYTEH BpPEMEHH nejiecoobpasyo
3ANYCRATL ¢ 3eMJH K N/aHeTAM KOCMHYeCKHE CTAHHHM?
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§ 10. TACKECTS B TATOTEHHE

l

CoT/lacHo 3aKOHY BCEMHPHOIO TATOTEHHSH, Ha [IOBEPXHO-
cTa cheporanbroro HeGecHoro tena ¢ maccoit M n panu-
ycoMm R rpasrRTalHOHHOE YCKOpeHHe ™

M
g = 0 - (92)
a 1A NOBEPXHOCTR 3eM/H TO e yCKopenue

go =0 = 9,81 m/c? = 981 cm/c?,

M,
R2

OTKyAa, Holeaus nepeoe papencrso (92) Ha aropoe, no-
AYUHM!

M ’ ‘
=8, %= &8 {93)
rae offgaatesnHo M Bupamaercs B Maccax Jemyn H Ro—
M
B panaycax 3eman, a g'== -~ -~ OTHOCHTeIbHOE

FPaBHTAIROHHOE YCKOPEHHEe B CPABHEHHH C 3EMHBIM.
B noge rgrotenns nefechoro Tena Ha HNPOH3BOJLHOM
PACCTOSIHAK OT HEr0 rpaBHTABHOHLOE YCKOopeHue
M
re ?

g&=0
H/IH, YUHTHBasg paeencteo (92),

g,=~(-—§—)—g-. (94)

B sroft opMyse r 1 R MOryT GuiTh BHPaXeHH B MOGHY,
HO off3aTeNbHO OAMHAKOBHX eAMHHIAX AJIHHEL

Hpnmep

Haftta rpasurannonnoe ycxopenue, coofuraemoe IOpn-
TEPOM CBOEMY BTOPOMY CilyTHUMKY EBpomne, Hazoaduemycs| ot
naaneTs Ha cpenneM paccrofnauy 670,9- 10° km. Macca I0nn-
Tepa B 318 pas Gonnive seMHofi Macch, a cpeamudl paamyc
Seman pasen 6371 gu.

Haunawe: coyruuk, r==670,9-10% gu;
Onurep, M==318§,
3eman, Ro==6371 xm,

* Ocnadhende g BpamicHEEM TeNa 3EeCh He DACCMATPHBASTCH,
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Pewenue ITo dopmynam (94) n (93) ucxomoe yc-
Kopenue 2 M
& =£ ";."f;-:‘: a g=§, TRT

rae go=981 cM/c? — yckopenne cBOSOANOrO Hajielus HA
3eMHOH NOBEPXHOCTH.

T . M

oraa £r==8&e ",.'5“:

NpHYeM r BHIpameHo B paaxycax 3eman, a macca M-
B MaccaX 3eMJH, T. €. B TeX Ke eWHALAX H3MepeHnd, uTo
w8 dopmyne (93},

IMockonsky cpeaunft pagnyc 3emun Ro=6371 &M, 10
HCKOMOE TDaBHTAUHCIHCE YCKOpenke

grﬂggl m-—z- = 28,1 CM/CQ.

("‘ 6371

222, OnpeseauTs ycKopenne cs8oBoxHOT0 NAfAeHHA Ha 1O«
pepxrocTH Tapmer Mapca u Beneprl, a ramxe acTeponga
Ilepepnt. Maccnl o pazmycsl B CPaBHEHHH C SeMHBIMi: Y
Mapea — 0,107 u 0,533, v Benepst — 0,815 u 0,950, y Ile-
pephl — 28,9 10-% u 0,0784.

223. Macca Jlynw B 81,3 pasa, a auamerp B 3,67 pasa
MeHblle 3eMHBIX. BO CKOJIBKO pa3 Bec KOCMOHZBTOB Obla
metnlte #a Jlyne, uem Ha 3emae?

224, Yemy pasuo yckopexde CBOGOAHOTO Najenus ua
roeepxuocts Cognna u CaTypua, paaMycs KOTOpHIX GOJb-
we semnoro cooTgercrsenyo B 109,1 u 9,08 paza, a cpexusan
MJIOTHOCTH B CpaBHeHHy ¢ 3eMuodl cocrasaser 0,233 u 0,127?

225, Kakoe ycropenne ¢gofofuoro nafiesun 6mao O Ha
nogepxHocty 3eman # Mapca, ecan Ow mpn  sedsMerHofl
Macce HX JIHAMETPH YBeJAHUYMJIHCh BAgoe U BTpoe? Caepe-
nuda o Mapce oM. B 3agaue 222,

228, Kax usmennaocs 6ol ycKopense cpofojgHoro mage-
HHT Ha MOBEPXHOCTH NMAHETH [PH yBeAUYEHHH ee Macch
B /M pa3, a cpeiHcHt OAOTIOCTH B 1 Pa3 M, B 4acTHOCTH,
IpH == n?

227. Kakum <Tano Onl ycKopedHe cBOGOANORG NaneHds
ra nosepxunoctn ConHlta, eciin 68 npu Tofl ke Macce oo
VBCIHUWIOCh B AHAMRTPE O PasMePoB 3eMHOB OpOHTH?
Macca Connua 8 333 Teic. pas Sosblue 3eMHOHB, a ero Aua-
metp pasen |392000 gm.

228. Ilo pannpiM npelstAyuiedl sagaun paiite rpapura-
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gnoHHOe yckoperne 3eman B nose tarorennst Connua, cpas-
{KTh ero ¢ MOAYYEHHHM B Hell Desy/IbTaToM H CUeJAaTh COOT+
BCTCTBYIOMIAH BHBOL.

229, Kax wsmenmjock OB ycxopenue cpo0OJHOIG mane-
st 1a 3CMJAe UpH HeW3MEHHOH Macce # VBeAHUCHHH ee
paamepos & 60.3 pasa, T. e Ao opGutel Jlynn?

230. BoiuncauTh rpaBHTanHOHHOE yCKopenue JIyHH B
noJe tarorends 3eman # CoMHIA OPH ee cPeFHEM [EOHEHT-
prueckom paccrosund B 384 400 kM. Cpasuute pesyssTarst
C oTBeTOM NpednayIiefl 3ajadl¥ W TPOAHAJNH3UPOBATH HX.
Heobxoqumble ceefieRus 3agMCTBOBATh #H3 saftaun 227,

231. Kak usmenusioch OH PpaBHTAlHOHHOE YCKOPEHHE
Jyum 8 mose tATOTEHHS 3€MJH, ecaH Ob Macca 3eMJH yBe-
Juudaacs B m pas, a Jlyna naxopsnaacs B n pas jajblue
(6axke), uem ceftuac, W, B YACTHOCTH, NIpH m==n?

232. B ragux mpejesax MEHSercd TpPABHTAHHOHHOE yC-
kopenne Mepkypua {a==0,387 a. e. n e==0,206), [1ayrona
{a==395 a. e. 1 ==0,253) 7 gomerw Fasmnen {a=18,0 a. e.
# e=0967)? B crofrax mnpuBelzenn HaHawe o0 oplurax
sTHX Teg. Hemocratouie CBelEHHS 2aHMCTBOBATE H3 32523«
uy 227,

233. B xakux mnpefesax MeHAeTCsS TDaBHTaHHOHHOE YCKO~
penfe CUyTHHKA cBI3H «Moanus-3», suBegersoro #Ha ophu-
ty 14 anpens 1975 r. ® obgaeraiomero 3eMi B Opeicnax
sricoTH oF (36 kM o0 40 660 KM Hag 3eMHO{l NOBEPXHOCTHIOP
Panuyc 3eman — 6370 xm.

234. PewmnTs npesAymyo 3anauy A0S KOCMUYECKOH Ha-
yanoft cranunn «llporHos-3», seipefenncit 15 despans
1873 r. Ha reoueHTpHueCcKYI0 OpOHTY ¢ OOJDLIIOR HOAYOCHIO
B 106 670 8M u seicotoll nepurest 590 wM.

235. Hafitn rpapuTalliOHHOE YCKODCHWE ABYX raJuane-
esuis enytaukos IO0nurepa, Mo n Kansucro, obpamaomnx-
csl BOKPYr DJAHeTH Ha CpejHHX paccTofuuax B 592 u
26,41 ec papnyca. Macca Onurepa pasna 318, a paguyc —

9.

236. Ykasate paciiosomenyie 00Iiero HenTpa mace 3em-
gu u Jlynw, npungs panguye 3emiay 6370 xm, macey Jiyuu
pasrofl 1/81 semHON Maccel H PAaCCTOAHHE MEXAY TeaaMH —
60 zemupM paagycam.

237. Tlo panumm sagaun 2306 wailtu DOJOKeHHE TOYKH
panHOro NpHTAXeHHA MexkAy 3emiel n Jlyllolt, B koropoit
rpaBUTalMOHHBIE YCKOPEHHA OT 3THX Tes UHCJIEHHO paBHH
Mexay cofoH, HO NPOTHBONOMIOXKHO HaNPAaRJEHEL
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I TENECKROTIBI

§ 11 XAPAKTEPHCTHKI
TEAECKCOIIOB

OCHOBHHIMHE XapaKTePHCTHKAME TeJecKona  aBisiorcs
ero doxycnoe paccrosaue F, auamerp obvexrusa D @ o1
HOCHTEJBHOE OTBEPCTHE

D .
A = —, (95)

YacTO HBaskiBaeMmoe CBEeTOCHJOH.
Iiaaaemoe TRJAECKOIIOM yBQEHﬂ@Hﬂe

_r __ B
e f - P r (96)
rae [ -- (oKycHoe paccTOSHHe OKyJApa, p-— YIJOBHE DAas-
MepH CBETHN2 TNPH HaOMIONCHHH HeBOOPYMKEHHMM rjazoMm
¥ P~ yIVIOBBIE PA3MepHl TOTO e CBeTHJa NpH Hab ioaennn
B Teneckon. Kparsocrs yeenuuenus oOwlubo ofozHavaercs
aHaKkom , IpOCTaBAfEMbBbIM OKOJ0 HHCE B BHAR oKazare-
A9 crenenn {nanpuMep, 50% , 1209 u 1. n.).
Hauboasiee yselnvyedne, IoNycKaeMoe TeNECKONOM IIpH
XOpOUIRX aTMOChepHBIX YCHOBHAX,

Won=2D, (97)

a Haumenpliee HIH PABHO3pAvROBOL YBEJAHYEHHLC

rie D — nHamerp OObeKTHBA, BRIDAIKEHHLI B MUAJHMETpaX,

Paszpenrenne (W14 paspeliaiollag CHIA) Tedeckona & xa«
PAKTEPH3YETCA HAHMEHBIIKM YIVIOBBIM DACCTORHHEM MeXKAy
ABYMA TOUCHALIMH o0beRTAMA, npu KOTODOM OHH BHAHB
PAZOM, He CAUBAACh JPYT C APYroM:

140.’1
8 = -~ (99)
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4 COOTBETCTBYIOIIEE MY YpResHuenyue, Ha3LIBACMOE paspe-
HIQKMIEM YReAHUeRHeM,

D

W= 5

Tiponrnaouias cnocofrocts {cuna) Teneckona My Hpes-

cTaraAfAeT cofofi NPeAC/bAYI) 3IBEITHYI0 BeJHUHHY 2Be3,

JocTynHelX HaOJIofeHHaM B TEJNCCKOn B TeMayiw, Oezobaau-
HYI0 HOUL;

(1003

mp==2m10+51gD. (101)

B dopmyaax (99), (100) n (101) mmamerp D obvexTupa
TEeNECKONd TOMe BHIPAMEH B MHWIJIHMerpax.

Hsobpamenne cpernsia (114 PACCTOSAHHS MeNKAY CBeTH-
AaMu) B QOKANLHON MAOCKOCTH teneckona (oOEIMHO roso-
pat: B {OKyce Tejéckonaj, 8 TOM HHCIAE H Ha NOJyHenHbiX
B Hel (oToHeraTHBax, HMeeT JuHeHHHEe pasMeps!

d==Ftgp, {102}
a apy Ma/jiHX YrJOBHIX pasMepax
P’ s’
deF 3438 =F S08365" ¢ (103)

riae p’— yraoBbie pasMepbl B MHHYTaX AyrH H p” —Te Ke
pasMepsl B CEKYHIA% AVIH.
Torpa yraoso#t macimrad doroHeraTusa

¥ o= L ['yuu] (104)
HJH
§ = f’_d_ [ 1veml, (105)

a8 aupednn#l Macimrab

R
Elrat (106)
roe K — nuuelieble pasMeps cBeTHAS,
HluaMerp DOAR 3PeHHA TENECKON, BLipaXeHnufi B MH-
HyTax AyrH,
2000° )
N = —— (107
n Gosiee TOUHO OAPEAENRNETcH MO MPOXOWACHHUIO 3BE3AW HO
AUAMETPY HOJA SPeHMA HeNOJABHKHOIO TENEeCKONa;
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%
== T CO8 6, (108)
rae T-- OPOJNOJIKHATENBHOCTE APOXOKAEGHHA 3Be3fH B Ce«
Kyunax ¥ § — CKJOHeHHe 3gesfil.
Y pasmorencckona u paauoHHTeppepoOMeTpa padpemienne

A A
8==2"51.10° o = 4200 ——, (109)
rae A= IMHA pajuoBoayn B D — gHaMerp paauotese-
CKOna (HAH pacCTOSHHE MEXAy pajmoTesecKomamu, obpa-
ayioHuMy pajsnounrepdeponerp) GepyTes 8 OAMHAKOBBIX
eRHHHIAX HIMEDPEHHS,
Cresens pearsponalig paguonpueMHOro veTpofictBa Ha
PAAHOCHTHAAL XAPAKTEPHIYETCH YYBCTBHTEADLHOCTLIO
AT == = . Ty

T Tyaa o
»

Kotopasi onpefeasercs mymosofi temnepatypofl T, 1o+

crosinnofi speMedH 1o (BpeMenn cpalaThiBANHS 3ANHCHBAIO

wero opuGopa) B CeKYHAAX M TOJ0CcOH  TDONYCKalus

Av B repuax.

Hpumep

Yraosofi aguaMcrp Benepsl BOau3H ee nauboasiiel anomn-
rauun pasen 257, Kakoll HyXHO HApHMEHHTH OKYJAApP, YTOOH
npu HabJAONEHHAX B TeMeckol ¢ (DOKYCHHIM pACCTOAHHEM
ofbextusa 10,8 m Benepa 6mna supua pasmepamu ¢ Jlyuy,
yraosofl nnamertp kKoTopolt pasen 32/, u kaxo# Gyaer Auma«
MeTp uzeOpaikesya aHetTs Ha HeTaTHBeE, NOJYYeHHOM B
doxyce rejecxona? HallTy rtakie maclyradel  meraTtusa,
sHas, uto amamerp Besepn paeer 12100 xwm,

Haunnnie F==108 wm==1080 cm; Benepa, p=25",
R=12 100 xm; p=32"==1920".

Pemenue. Ilo dopmynam (96), (103}, (103) u (106)
MOJAYYHM: YBeJHueH#e

ORYNAp ¢ QOKYCHMM paccTofnHeM

f = %:J.g..f_?..;fm 14,0 cM = 140 wmm;

aiametp HzobpaikeHHA NJAAHeTH Ha (oTOHEraTHse
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o b 957
d=F 2062687 1080 06265 *

d==0,13 cM = 1,3 Mm;

yra080fl Macmiral geratasa
" 51‘/

o= -—-Ea-— = -w-iw—s-v-——— =] Egﬂ 2 MM”I'
guuefrn macmrad
= B 1O 59300 s/,

238. OmpegeauTh OTHOCHTEJNbHOE OTBEPCTHE, paspelie-
HUe, NPORUUAIMYI0 cnocofHOoCTh, HanSogablIce, HAHMEHb-
nlee @ paspelialiliee yBenHuesHe ABYX TEIECKOUOB, (JHOTO
¢ obvexrusoM guaMerpoM 37,5 oM u (POKYCHBIM DaCCTORHH-
eM 6 M, a gpyroro ¢ ofbexruBoM auamerpom | M # dokyce-
HHIM pacCTOsHuEM 8 M.

239. Haiitn ymejHueHHe H JHAMETP {10/ 3PeHHs AByX
TEAECKONOB, ORHOTO ¢ 00berTHBOM Ruamerpom 30 oM u cae-
rocmaefr 1:5, a apyroro ¢ nuamerpom 91 ¢M ¥ ceerocn-
Aaof 1:19, nopn okyadpax c doxycurm paccroanneM 40 MM
a1 MM,

240, YeMy pasHH CBETOCH/]a, paspelicHHe, NPOHHIAI-
gias crnoco0HOCTh, HaubOoMAblee, HANMEHBIICS H pa3pewan-
e yBenHuenHe HIKONBHOFC MEHHCKOBOTQ Teseckona Mak-
CYyTOBa H HIKOJLHOTO Tedéckona-pedparrtopa, cciad fepBuifi
umcer AHamerp 70 MM u (orycroe paccrosnmne 70,4 cM, a
rRTopol — nuamerp 80 MM w doxycuoe paccrosinue 80 cm?

241, Y2HATDH VBeJIHYEHHE H JHAMETP NOJS 3PEHUR Teje-
CKOMNOB IpeAbAyLled 3afauH {IpH OXyAAPax ¢ (POKYCHHM
paccroannem 28 mum, 20 MM 1 10 Mwm.

242, Kagoe ypejanuenHe H NOJe 3peHdst AaAyT OKYJfpH
HERONGHEEX TEJTECKGIOB, VKaszasubie B GpeNuAyllel aazaue,
NPH HCOOMB30BaKIN WX &Y dalaojeHsfi B TeaecKomH ¢
obbexTuBaMu amametrpoM 60 cm m cserocuaoft 1:16 (Tlya-
ropcKas obcepsaropus) # 33 cv u 1:10,5 (Tawmxenrckasn
ofcepBaropun)? Kakue 13 5THX OKyASPOB peaNnHO NPUIOA-
HB AJI YKA3AHHBIX TEJIeCKOHOB?

243. Vimeer . cMBICA HCIOAB30BATH OKyAAp c (POKyc-
HBIM paccrosHueM 5 MM NpH HalJIONeHHSX B TEJAECKOHBI ¢
doxycnelm paccrosinnem 1,25 M n eserocunoft 1:5 u ¢ ¢o-
KycHHM paccrogiimeM 7,50 M u cperocunof 11157 -
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244, Kaxoe MHHHMANbHOE YIVIOBOE DacCTOslBE MEMAY
KOMNoHeHnTaMy IBOfHOA apespsl MoOxKeT OHITh paspeuledo B
TenecKomsl ¢ of0bekTHamu AnamerpoM 20 oM u 1 m?

245. Onpeaenuts MHHHMAJbHOE YIJI0BOE  pPacCToOsiHne
MEKIY KOMOOHEHTaMH ABOfiHBIX 3Be3f, AOCTYAHHX Habaio-
HeEHsM B IIEOJBLHBIE TENCCKONB ¢ OOBLEKTHBAMH dHaMcT-
pom 70 MM 1 8 cm,

246. Kakue HamMedblIHe yrJioBble PAcCTOAHRT MENAY
KOMIOHERTAMH ABOHHLIX 38e3f MOTYT OHTL pa3pemiens Te-
JECKONAMH, ONHHM C (OKYCHBIM pacCTOfHHEM H CBETOCH-
ao# o0bextusa 1 M u 1:10, a apyrum ¢ GorycHsIM paccTos-
HueM 14 u 4 cerocuacd 1:167 Oxyaspw ¢ KakaM QORYCHEM
PaCcCTOAHAEM ROMMHL OLITH HJA 3TOTO HDHMEHEeHM?

247. B tesecxontl KaKoTo HAHMCHLIICrO ARAMETPA MOMK-
HO BHJeTh ABofinnie 3peaan B JleGeaa (35”), § Boaboh
Meggeanun (147} u y Hesn (5”7,0) B xakoe (pn 370M
JOMKHO ObITE  RPHMeHEHO MHHHMAJbHOE YBeJHUeHHE?
B cxobrax faHBl yrioBHie PAcCTOSHHA MeXAy KOMIOHEHTa-
MH ABOHHBIX 3Be3].

248. Moxuo 1y B8 TeJeCcKODH MIKOJbHOTO THHA BHALTDb
pucky maaner Mapca, Ypama s Henryea, ecin  yriosnie
A¥aMeTpR 9THX MAaHeT B cpejHeM HDPOTHBOCTOSHHH COOT-
seTcrseRHo pasun 187, 47,0 n 2752 Nuamerp ofnexruna
HIKOJABHOTO MeHHCKOROIO reseckona papen 70 MM, a IIKoAL-
Boro Tejeckona-pedparropa— 80 Mwm.

249. Vraosofi guamerp Onurepa upn cpepsiem npoTHBO-
cTosHHH paBen 49", a yruosoft puaMerp Benepn B 3u0Xy
HUMKHEro coefinHexns -— okoao 607. Kaxue yeeauvenns ne-
OGX0AHMO NPHMEHRTR AR TOTO, YTolEl B TEAECKON AHMCKH
9TUX MaaHeT OHAKR BHOHH pasMepoM ¢ JIyHy Ans wesoopy-
KEeHHOFO TJa3a, ecay AHAMeTp JAYHHOTO AHCKa O/4H30K K
0°,5?

250. Onpejeauts Auuefinslfl 1HameTp ¢oTorpaduuecKux
uzobpamenuii Mapeca # Jivan, a raxwe Macwradnt 3THX ne-
TaTHBOB, NOMYUEHHLIX B QoKyce pedpaxropa ¢ O0BLEKTHBOM
20 cM u cserocnsiofk 1:15 # B (oxyce xpynHefimiero B mupe
copeTcRoro pediekropa ¢ GORycHniM paccrognuem 24 M.
Yraopste pasMepu 3THX CBETHA HNPHHATH PABHBIMH COOTBET
crpernto 25”7 w32, a auHeftubti nonepeunux JIyunl —
3476 km u Mapca — 6800 k.

251. Bpuncants Macuital HeraTHBOB H JAHHefiEbie HHa-
Metpu doTorpapuyecknx usobpawennit Mapca u Jlyum
npr QororpadHpoRannd BX B (POKYCe HIKOJRHOTO TeJeCKOo-
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na-pedpaxropa, JHAMETP OOBEKTHBA KOTopore pased 8 cM
n ceerocuaa — 1 : 10. HeoBxonumele cpeiens 3aHMCTBOBATS
H3 ApeAbAylIIes 3aKaun.

252. OOGbeKkTHB HOPMAaJbyOro acrporpada HMEeT jdas
merp 33 cM, a MacliTal HEraTHBOB, SKCIOHHPYEMLIX B €ro
tboxyce, noayuaerca pasueim 1’ MmM~l Hafiru doxrychoe pac-
CTOAHHE # CBeTOCHJAY acTporpada, a Takmxe Junefizuie pas-
Meph Ha HeraTtHBax (CHATHLIX B (hOKyce) B3amMmHOro pac-
CTOSIHHS KOoMioHeHTOB ABoHuOR 38e3am § JleGena, yraosoe
PACCTOSHHE MeXXAy KOMIIOHEHTAMH KOTOPHIX pasHo 35"

253, CxosnsKO BpeMenHd MoryT OnTh BHAHM 3pesnw x [e-
pel, Kaneana (a Bosnugero} u [loaspuan {a Manroi Mex-
BENHLb) B NOJ€ 3peHHA HeINOABHKHOIO TENECKONa IPH YRes
nunaenun 8 100 pas, ecjH cr/iOHEeHHE 3THX 3Be3A pasHo
cooTBeTCTBEHHO — 0°03/, +45°58" u +89°02?

254. 3nesna Purean (B Opuoua), umewomas cxioHe-
nie — 8°15’, npoxoAuT AMAMETD II0A% 3PEHHH HENOABHKHO<
ro teseckona 3a | mun. Hality ypeanuenne u AHamerp mo-
AS 3peHHs TeJAeCKONa NpPH 3TOM YBEJAHUEHHH.

255. 3neana Cupuyc (a Boabworo [lca) co cknouennem
—16°39" nabaofaeTcs B TENECKON ¢ AMAMETPOM OOBEKTH-
Ba 20 ¢y u ceerocunoil 1:15. Ilpu oanom okyaspe sra snes-
la NPOX0AHY AMaMeTp HoJaf 3penud 3a 1MB3% a mpu apy-
rom — za 38°. Onpejenuts QoKycHoe pacCTOSHHE OKyJAAPOB
B AHaMeTD NOAS 3PeHHA TedecKONa LPH UX NpHMEHEHHH.

256. [lpu oxyagpe ¢ GdOKycHEMM paccTosuHeM 32 MM
paspewiaomiee yseauuenue Teneckona [lysikosckoro pe-
(ppaktopa cocrapaser 3256%. Onpeleants anamerp, oxyc-
HOE DAacCTOAHHE H CBETOCHAY OOBEKTHBA TENeCcKola, €ro
paspelienHe H DPOHHUAIOULLYIC CROCOBHOCTb, HOTyCKaeMmoe
naufosibuiee ¥ HAHMEHbUIEE YREARUYErHe, IOJE 3PEHHS NpH
YKa3a8HHHIX TPeX YBEAWUEHHAX H BPLAOKKHTENBLHOCTH MpPC-
XOMKAEHHA O ero xuameTpy ssesn o Dosabmo#t Measennum
# Ilpownona (@ Majoro llca), cxiouenne koTopmX passio
cootaeTcTserHo +62°01" w 4+5°21",

257. CpasuuTh paspeliaioluyio CHIY CAMOIC KPYRHOO
B MHEDPE COBETCKOr0 WIECTHMETPOBOTO TenecKona-peduiekTo-
Pa © pagHOTeNeCKONOB ¢ aHTeHHAMH Auamerpom D, pabo-
TAIOIHX Ha [JIHHE PAAHOBOARB A: 1) D==22 M, A=65 cu;
2) D==100 m, h=10cM; 3) D==1000 M, A=10 u.

258. Hafitu pazpemenue paguounaTepdepoOMeTpoB, Co-
CTOAIHX H3 JABYX DAJHOTENECKONOB ¢ B3AHMHEIM paccrof-
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uem B 100 M, 1000 gv u 9000 kM n BOCTIPHHHMAOMUX
palMOBOJIHE, YKa3aHHKE B Apesniaymed safaue.

259. BoluHCAHTE YYBCTBHTENBHOCTb IpHEMHHKA PpafHO-
TeNecKoma ¢ NoJocofi Hpomyckannsd Av, IOCTOAHHOR Bpeme-
HE 1o # wymopofl teMmnepatypoil Tm: 1) Av=10% ru, 1=
==10% 4 Tp==250" K; 2) Av=10*% ru, 1p=23¢ u Tm==200° K;
3) Av=10°% ri;; 1==20° u Tu=310° K

260. OnpeneasTs IIYMOBYIO TeMmilepaTypy NpHEMHHKa
TejlecKoNa ¢ DOJOCO mpomycKasHa Av, MOCTOAHHEOH BpeMe-
HY Ty B uyBcTBHTENbHOCTBIO AT: 1) Av=10° ru, 1o==6" 4
AT=0°20; 2) Av==10° 11, to==10° 0 AT=0°39; 3) Av==s
=101 i, ry==4° n AT=2°20.



IV. OCHOBb! ACTPOPR3NKN
U 3BE3JTHON ACTPOHOMUH

§ 12, BJIECK CBETHJI

Bieck E cpeTsaa XapaKrepHayercs ero BHAHMON 3Be3fA-
#oft peauunHol m. OFHO B TO XKe CBETHJIO MOMKET UMeTh
PAINHYAYI0 BHAHMYIO 3BE3AHYIO BEJHUYHHY B 3aBHCHMOCTH
OT cnocoBa ee ONPeASASHHA: BH3YANDHYH) 3BE3/IHYIO BeJIM+
YHHY My, (POTOrpadHUecKylo 3Be3JHYI0 BeAHUHHY flpg, (O«
TOBH3YAJBHYIO 3BE3JHYIO BeIHYHHY Mipn (POTOIEKTPHIEH
cxue 3pesfuble Beauunusl Vo (xeartywo), B (cumwow} H
U (yaprpaduonerosyio), GOJOMETPHURCKYIO My H T. L.

Ornouenne Gaecka £y u By ZBYX CBETHJ CBA33HO C HX
BuAHMofl 3sesiHol Beauuubofl m, w my dopmynoi [lor
cOHE:

lg ~E = 0.4 (m, ~— m,). (11

- Pasnocrtn
C=rmpg—Mp==Mpg—Mpy {112)

Haszplpaercs OOBIYHBIM  {IQKAa3aTeNeM  1BeTa, pasHocTh
(B-—~V) — OCHOBHLIM  1OKaszaTedeMm 1B€Ta, a pPasHOCTD
(U~—V) — yapTpaduoneToBHM HOKA3ATENEM ILIBETa, XOT4
YACTO N0 HHM JI0JpasyMeBaerca Takwke pasHocts (U—B).

[Tnanerst W HX COYTHHKH CBETAT OTPAMCHHBIM COAHEY-
HEM CBeTOM B HO3TOMY TIpH noauoit dase ux Gieck

dq2

rre k- xosduunest, yEHTHBAOIMUA ocBeliennocts Conn-
1eM ¥ CHCTeMy eRmuui Hamepeuns, A — chepuyecKoe ann-
Beno ™, d — nunefisstt  auaMerp, 7 — relHOUEHTPHYECKOE

¥ Chepuvecros anpfeno ROKAZHIBACT, KAKYI0 XOMIC  HafAlOmMero
¢reta oTpamaer remo {4A<1).
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" paccrosiHHe M p -~ paccTosHue oF Hal/I04aTeNs; 3TH pac-
CTOSHHA BHIpamaloTes aufo s guaoMerpax, anbo B acipo-
HoMuueckHx endnnnaz (1 a, e.==149,6-10% wm).

Paccrosuna A0 3Be3N #3MepRIOTCA NapceraMu (nc) H
SHAYHATEBHO peMe - CBETOBMMH rojamu (cB. r.); 1 me==
== 206 265 a. e.=3,26 cB. .

Pacerosnue r 3pe3gn, BHDAKCHHOE B HAPCeRax, § ee
rOIZRYHLIE napasnake w, HaMepeyxsfl B ceKyBAaX AYTH F
CBA3AIB COOTHOUIEHHEM

ro== . (114

ki

Tak Kax Greck £ xamjofl 3e3gM NpAMO HPONOpHHOHA-
jeH ee cperuMoctn L u obpaTno #poropuHoHaned Ksaipa-
Ty paccroaxHs r or Habawonaress, TO OTHOIWICHHE CBETHMO-
CTH ABYX 3BE3J

Lo B BB (115)
Ly £y re £, :
Hpnmeps:

1. Busyaanuolt Oneck ssesas Berw (o Jlupwel) pasey
+0m.14 i ee napannaxc 07, 123, a y 3sesnn B Bogones su-
syaneum$ Greck 307 w napannaxe 07,003, Haftrn otHO-
menHe GAECKA M CHETUMOCTH 3THX JBYX 3BE3l.

Havrwe mp=-+0m14, m==0"123;

fp==+ 37 07, mo==0",003.
Pemenue [lo gopuyne {ii1),

g Z = 0,4 (m,—m)==0,4 (3m,07—0m, 14)==1,172

|
By — 1F
E T 14,86 =~ 15.
Cornacno sumpamenuio (115,
Lo By [V 07,003 \* __ 14,86
T, T E’(T{) “14’86( 7173 ) = TIG8I
HITH .
2
T == 113,1 = 113.

CaefoparesbHO, 38e3fa Bera npelcrapisercst HaM ap-
we asesanl B Boposes B 15 pas, 2 8 AeHCTBHTENALEOCTH
ssesna B Bogoses sipue Beru B 113 pas,
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2. B 3noxy cperlero npoTHBOCTOAHHA Mapca ero cnyT-
HHKK BHAHH ¢ 3emau 3pesgoolipasnpmu obpektamy +117.6
{®Poboc) u +12m8 (Hefimoc). Halitn S/ecK CRyTHHKOE B
STOXY BEJHKOrs nporHBocroanrus Mapca. Cpephee reno-
HeHTpHYecKoe paccTosxnre Mapca pasuo 1,624 a. e, a 3xc-
LeRTPUHCHTET ero opOursl — 0,0934,

Hdanuane Mape, a=1024 a. e, e==0,0934;

@oboc, m=+1176; Hefivoe, m= 41278,

Pemenwne. [lo dopmyae (113), Greck cnyTauxa

E== A —.
rdp?

B cpeineM TPOTHBOCTOSHHH TeJHOLCHTPHUECKOE pac-
crognne Mapca u ero cnyrHukoB r=@a==1524 a, e, a nx
FEOLEHTPHYECKOR  DACCTOSHHE  p==a—day=1,024—10=
==0,524 a. e

Coraacio dopmyae (35), B 3n0Xy BEJAUKOrO IPOTHRO-
cToanua  Mapca ero  TEAMOUSHTDPHYECKDE  PACCTOAHUE
rizegeg {Ieg)=1524(1--0,0034)=1,382 a.e, a reouent-
PHYBCKOE paccTomHue py==g—dp 1,382-~1,0==0,382 a. e,
H [oaToMy OJlecK COyTHHKA

Ey= kA

nn
EI — ra \%
CaepoBarensho, —p— == (r191 )
gan, cornacao (111},
Ei s re o o
lg 5~ =21Ig o == 0,4 (M-,

TAE M - H3BECTHAS W M) — HCKOMas 3BE3AHAA BEJHIMHE
cnyruuxa, Orcioja

1,524.0,524

W@": 51g i,5lm 50,279= Om’g,

m-—m, =5 lg
T. e. Baeck Qoboca ny=11"6—0m9=10"7, a Gneck [lef-
Moca my==12m 80" G==11m0,

261, Bo ckosbko pas 3pesga Apxtyp (o Bosomaca) sp-
ge 3pe3f ¢ AsZpoMens! u ) Hessl, ecl pu3yadnHbtil OJdeck
Apkrypa pasen +0m.24, 2 Oneck OCTajbHBIX 3B€3X COOT-
BercTBenHO pased =215 u 4m,007
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" 262. Bo cxonbko pas 3pe3nsl ¢ Jlebens n y Borones caa-
6ee Cupuyca {a DBoasmoro Ileca), ecam HX BH3yaabRbil
Greck COOTBETCTBEHHO pasen +2m,64 +3™.97 u —1m58?

263. Bo ckoinko pas mensmercs Gseck Mapca, ecan ero
BHAMMAS BH3YaJdbRas 3Be3AHAR BEJHUNHA Kojebiercsa B
npenenax or +2m0 o —2m.6?

264. Halite pasyocTs OAHOPOAHBIX BBE3AHBIX BEJIH4YHI
3Be3Jl, pasnHuAmAHXCcs no Gaecky B 10, 100 1 1000 paa,

265. Cxoabko 3Be3j HyAeBOH BUAWMON 3BE3JHOH BeJH-
YHHB MOFYT 3aMEHHTh CBET, HCIYCKaeMBlfi BCCMB 3BE3RAMH
BOCcbMOH BHAMMON 3Be3gHOf BENHUYHHB, YHCAO KOTOPHIX
6ausxo ® 26 7007

266, Bo ckoapKo pas NOCTYNHBIE TeJlecKoNaM  camile
caabee 3pe3aw  (-+2275) cnabee 3seansl  AdabTampa
(o Opnia), Greck roropoit -+0m,897

267. Buayanbubili Oaecx 3seaas [Hoaayxca (B Bausve-
Hop) pasen +1m21, spesgw Aapraupa (a Opaa) +07.85%
u 3Beanw Purens (B Opuona) +07,34, a suaumbie pororpa-
PuuecKkue 3Be3AHBIE BEJNUMHB TeX XKe 3Be3Jl pasHb COOT-
BercrBenno +2m46, -4 1m,13 n -+0m,17. Onpegennts 06bI4-
B nOKa3aTeNh 1BeTA KAKAOH H3 3THX 3BE34 H OTHOLUCHIIE
HHTEHCHBHOCTH H3JYUeHHS B BH3YAAbHHX ¥ doTorpaduue-
CKHX AYuax.

268. DoTosNeKTpHUECKAR KEJTAH 3BEINAT  BEJHUUHA
ape3ns Bern (a Jlupel) pasna + 07,03, sseaan AsnbaeSapa-
Ha (« Teasna) -+ 0m86 u apesaw Couxu (o lepur) 0757,
HX OCHOBHBle TIOKA34TENH LBETA PaBHB COOTBETCTBEHHO
0,00, +1m54 n —0™,23, a yasTpaduonerosute (U—V) mo-
KasaTeAu useta papaw 0700, +3m46 w —1™17. Hafdta
CHHIOIO M YILTPA(UOJETOBYI 3BE3JHYIO BEJHUHHY KaMNJOH-
H3 9THX 38BE3J,

269. BoluucanTb MLIA KaXAOH 3Be3AH fpexspyutelr sa-
Jauy OTHOIUCHMe OaecKa B PasjuvyHbiX Jydax.

270. Bo cxonbko pas orauuaercs Goaeck CoaHlla B BH-
syansuHx (—206m78) u dororpadmueckux (—26m21) ay-
4aX 0 BO CKOJLKO PA3 - B KEJNTHX M CHHRX JAYYaX, eCHH ero
OCHOBHOH HOKazarenb IBeTa pasen +07,63? B cxobxax
yKadsaua nupuMas 3sesgnas peanduna Coanua.

271. Ha ckonbKo H3MEHUTCH BUABMAR 3Be3fHan BeAHUH-
Ha 3Be3/nl TPH ee ylanenrd B ABa, YeTHIPE ¥ N Pa3 W Npu
TAKOM e YMEILINeHHH ce HeHCTBHTeNLROTO PaccTOAHHs?

272. ®ororpaduyecknit  Oieck  spesgw  [Ipoumona
(e Manoro Tlca) pasen +0m88, a ofuyuslfi noXasartens
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usera +0m,40. Halith BH3yanpHHIA Gmeck 9TOH 3BE3AH NPH
YBeAHHEHHH €€ DACCTOARMS OT 3eMJAH B NATHL ¥ Jecdrsh pas
H NPH yMeHbUIeHHH ee PACCTOAHHA B TpH H 1IeCTh pas.

273, Oupenenuts OTHOHIeHde ocpeiwrendocTefi, cosnpa-
paeMbiX #a 3emze JlyHofl B noarosyuve ¥ p DepBOR YeTBEps
TH, €CAH B [epBoM caydae Oaeck Jlyum pasen— 1277, a
BC BTOpOM — 9™ 2,

274. Bo cxonsKo pas nodxag Jlysa cpernr caaGee
Coanna, eciiy ee BH3YANLHBIH Oneck papen —12™7, a BUEH-
Mas BH3yaJbHas 3Be3fiHaf BednusHa CosaHuma —26Mm 87

275. Bo croapRe pas 3eMas noJdyuaer Hosblie cBeTa
ot Coania (—26™,78), yem ot caMofl sproil 3Be3nn Heba
Cupuyca (a Boasutoro Ilca), suaumas pHsyaibhas 3Be3l-
Has ReAHYMHa XOTOpore pasHa —[m 58?7

276. Belupcaurs yraopofl ggaMerp ¥ BHAHMYIO BH3Yalbs
HyIo 3Besanyio pesnguny Coanna ¢ naaser Mepxypus, Map-
ca u [laytosa u oupefesuTh OCBEWIEHHOOTH 3THX TNAaHeT
CosHileM B CPaBHEHHH € OCBemieHHOCThIO Jemau. Paceros-
#dst 3THX  naader oT CoJHLE paBHH  COOTBETCTBEHHO
0,387 a. e, 1,024 a. e. » 39,6 a. ¢. Buaumufl ¢ Semnan gHa-
merp Coanua 32', a Busyaasunift Giecx pasen --26M,78,

277. B snoxy cpexsero mnpotuBoctoaurs Mapca ero
COYTHHKH BHAHH ¢ 3emj 3Bess006pasuniMu o6Dbekramy
+ 11,6 (Poboc) u +12m8 (Heiimoc). Kagne npumepno
YIJOBBle pasMeps ¥ KakoB OaecK CAVTHHKOB B nojuoft da-
ze no HabGaopeHuaM ¢ Mapea, ecin cpeluufl DOTRpeuHUR
dotoca papen 21 xm, a nonepeunux Jlefimoca -~ 12 kM, u
OHY 00pamaloTcsE BOKPYD NJIAHETH COOTEETCTEEHHO HA pac
crogunsx 8 9400 kv u 23 500 kM? Cpennee reanouenrpugc-
cxoe paccroseve Mapca pasno 1,524 a. e, a ero paguyc -
3400 gwm.

278. Henonpays fanHble Opeasyuiefl sagaud H o 3KCs
HEHTPHCHTET MapcHanuckel op6utel, pasnasil 0,0934, priunc-
auThy GAeck cnyTHHEOB Mapca npm ero wanfoliee RanexKoM
(acdenufiuoM) NPOTHBOCTOSHMM ¥ TNpH HamGmmwalwem (ne-
purexnnoM) u atennfiHOM COelHHEHHA.

279. Iuamerp JIyHul menbiie semuoro B 3,67 pasa; cohe-
puueckoe aanbepo 3eman 0,39, a Jlyuw 0,07, Tipu reo-
nenrpuyeckoM paccroanny B 384 400 km Gaeck noqanodt Jlys
Hel pasel ~—12m7. Kax suraganr 3emas 4 Jlyua no na6io-
neunam ¢ Coanua?

280. 3pesna Cupuyc (o Bonsmoro [ca) ¢ sHauMoil BH-
8yanbHOH 3pe3nuoll BennyHBOl — 1™,58 naxoanres B 20 pas
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Bawoke X 3emie, ueM 3Be3da & 3Med, Bu3yasbHu# Oieck KO-
ropoit -+3m,85. Kaxkas W3 5THX 3Be3j B BO cKONBKO pa3s Ka-
WeTest HAM [pue H KAKOE OTHOUICHHE MX CBEeTHMOCTH?

281. Pewnts npeamaymyo sagauy Aas 3sesp a Opaa
u o OpHoua, eciiy y nepsoit 3sesnu Gaeck 07,89 u na-
paanraxc 07,198, a y sropoit +3m,78 u 07,002,

282, Hapannaxces Hoaspuaoh sseasw (o Manof Mejise-
auus ), Mutapa (¢ Boaemoft Meapenuus) # sseans Kan-
Tefina paBHBl coorsercreendo 07,005, 07,037 u 07,251, Bu-
pasurh PacCrosHMA STHX 3Be3A B [apCeKaXx M CBETOBBIX
rofax.

283, Paccrosinke of ssesam [Heneba (o JleGeast) Ro
3eMaH cseT npoxoiMT 3a 815 ner, paccTORHHE OT 3Be3NH
Anppebapauna (o Teasua) —sa 67,9 roga u ot aseszn To-
aumana (o llenraepa) —3a 4,34 roga. Hemy paBum ro-
EHUHEIE MAapailaKkCH 3THX 3Be3n?

§ 13. OHIWYECKAA UPAPOIA
COJIHIIA B 3BE3]

CeeTHMGCTE 388314 sHuHcIAeTcs Ho ux  alfcomorHol
3Be3fHOll BeAHUIHEE M, KOTOpad ¢BA3ana ¢ BHAMMOH 3Be3jl-
HOM BEJHYHHOH 71 COOTHOMISHHEMH

M=m-+5-+5lgn (116)

M=m-5—>5lgr, (17)

rie m-—rOoJHYHLIR papajiiaaxe 38e3jH, BHPAMEHHHd 8 ce-
Kyugax ayri {*) u r-— paccrogHue 3Be3AH B mapcexax {nc).

Hafinennaa no gopmyaam (116) n (117} aGcosornas
3Be3fHas BenHuHHaZ M mDpUHaAneRUT K TOMY Ke BHAY, uTO
B BHANMAs 3BE3AHAA BENHUHHA M, T. €, MOXKeT OHTb BH3Y<
anpioft M,, dororpadnueckoii My, borosnexrpuueckoi
(My, Mp ww My) w1 1. A B vacrhoery, abconornas 6og0-+
MeTpHUYeCKasl 3BE3AHAN BEJIHUHMHA, XapPAKTEPH3YIOLLAd THOJ-
HOe HaJyueHHe,

My=M,+b (118)
H MoxeT OBHITD Tax:e BHYHCICHA N0 BHAMMOR GoNoMerpus
yecKoH 3Be3ZHOH BeNHYHKe

My ==My+b, (119)
rie b - GosoMerprueckad NOUPABKA, 3aBUCANLAT OT CIER?-
PanbHOr0 RJacca H KJacca CBETHMOCTH 3Be3fsl.
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CperumocTs L 3pess Bupamaerca B cserumoctn Conm-
ua, npuraro#t 3a exnnnuy (Lo =1), u Toraa

1gL=0,4(M5—M), (120)

rae Mg~ abcomoTras 3sesanas penmvuna Codyua: pu-
syanbHad Mg o= +4™79;  Qororpaduueckas  Mope=
== +57,36; (oroaieKTpRUECKan XKenTad Mevm'+4m,77;
dortoanexTpaueckan cunas Mo p==5740; Goxomerpuue
cran Mop==-+4m73. TR 3Be3lHbe BEAHTHHL HEOGXOANMO
HCHOAb30BATH NPH pPelleny 32734 JaHUOrO pasfena.

Buiancaennan mo dopmyae (120} cserumocts 3pesin
COOTSETCIBYET BUAY AGCOMIOTHHX 3Be3IHLIX BENHUHH 3Be3-
as # Coanua.

3aron Credava—Dbonvumana

P =T

npuMedam a4 onpefenenns sdderrusHof Temueparyps T,
TOJBKC TEX 3Be3J, ¥ KOTOPHWX H3BECTHLI YIVIOBBle JHAMETDH.
Fean E— KoanuectBO 3Hepryl, najaioniedl OT 3BE3AR #/H
Coanga no gopmann #a nJaomaznxy B I cM? rpanmun 3eM-
ot armocdepst 3a 1%, To npr yraosoM nEamerpe A, suipa-
WwewsoM B cenyuaax ayru (7), temmeparypa

4
T, = 542,3]/?%, a2l

rie 0=1354.-10-12 kan/(cm?-c.rpapt) =

==5,70-10-% 9pr/(cm®-c-rpant) u BuSHpAETCS B 3aBHCHMO-
CTH OT elHHHI H3MeperHs KojHdecTBa shepruf E, xoropoe
HaxoRuTted B3 dopmyawt (111) no pasnocry GonoMerpuue-
CKHX BBE3HHIX BeJanufH 3pe3nst ¥ CoAHIA AyTeM CpapHe-
Hu# ¢ conHeynoft nocrosusoft £ o &2 xan/(cm?- mun).

IIBerosas remmepatypa CosHua H 3Be3s, B cHEKTpax
KOTODHIX H3BECTHO pachpeje/esue 3HEPrHy, Moxer Ourh
naiiiena no 3axony Buna

T ==

K

Am

, (122)

rjie Am— EAHHE BOJHE, COOTBETCTBYIOLEAT  MAKCHMYMY
snepray, a K-— NOCTOAHHAA, 3aBHCSHIAS OT €ANHHL H3Me-
peaust A TIpu naMepenun L 8 cM K=0,2898 cm- rpaj, a npu

H3MepeHHn A B aHrerpemax (A) K=2898- 1A ‘Tpaj.
C A0CTATOYHOH CTeNeiblo TOUHOCTH LBETOBAA TEMIepaTy-
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pa 3B8E34A BBIURCAALTCA M0 HMX NOKa3aTe]aM  LBera C n
(B—V})

700
T =i (123)
4
. 7920°
T = BV Lo (124)

Maceer M 3Besa oGbiuno BepamaloTes B Maccax Connia
(M o= 1) ¥ HajekKHO ONpefessIOTca TOALKO AJS (pH3Hue-
CKHMX ABOfHBIX 3B€31 (C H3BECTHHIM HapaSJakeOM &) 10
TpeTheMy oGolbuenuoMy sakoHy Kemnepa: cyMma Mace KoM-
nouenToB Anofnofl 3pesiw

M+ M=

ot

P (125)

rae P -— nepuop ofpanlenus 3Be3Abl-CAYTHHKA BOKPYT FAaB-
HOH 3Be3bl (Hau obenx 3se3j] BoKpyr o6ilero ueHTpa Macc},
BWpaxennnii B roiax, ¥ 4-- 0odbpllag NOAYyocs OpOHTH
3BE3AE-CIYTHHKA B acTPOHOMHUYCCKHX epxautiax {a. e.}.

Beamauea a B a. e. BHIUHCHAETCH N0 YriAOBOMY 3Haue-
HHMIO OONBIIOH NOJAYoCcH @ ¥ NApaalakcy =, AOJYUEHHBIM
13 yabuiojeRuit B cexyHaax AVIH:

Q@

g = —, (126)

o

Ecau H3BECTHO OTHOWIEHHE PACCTOSHHN @y H @y KOMMG-
HeHTOB ABOHHOH 3Be3An o HX 0OLLero uedaTpa Mace, TO pa-
BEHCTBO

M, “a
T azn
MO3BONACT BLIUHCIHTL MacCy KamKAOro KOMHAOHEHNTa B OT-
AEALHOCTH. .
Jlunefinpie pajuycsl R 3Be3n Bceria BHIPAKAOTCA B pa-
muyeax Commma (Rpy==1) U A5 3Be3X C M3BECTHHIMH yr-

NopslMy guaMerpaMu A (B cexynjax AyrH)
A
R=107,5 -, (128)
npuuem
lgA==5,444—0,2m,—21gT, (129
Jlutefinble paanycel 3Be3f BHUHCARIOTCS TaKXke N0 dop-
MyJIaM
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1gR==8,473—0,20M,—21gT, (130)
gR ==0,82C—0,20M ,-+0,51 (131)

# 1gR==0,72 (B—V)—0,20My--0,51, (132)

B KOTOpHX T ~— TeMOepaTypa 3Be3fkt (CTpoOro rosops, ad-
deKTHBHAA, HO €CJAH OHA HE H3BECTHA, TO HBETOBAN).

Tak kax o0beMsl 3Be3fl BCerja pHpaxaorcea B obbeMmax
Coanita, T0 OHY IPONOPHHOWAABHB R, H mo3TOMy cpelHas
IVIOTHOCTE  3Be3JIHOr0  BewecTsa  (cpenpusii  IVIOTHOCTH
3BE3Ak)

M
PO R (133)

rae pe~ CPERHAS IVIOTHOCTh COJIHEYHOTO BelecTsa.

Opu pg==1 cpeiuas MIOTHOCTH 3BE3[H TONYTAETCH B
HJAOTHOCTAX COMHEUHOrD BeHeCTBa; €CAH e HYMHO BbIYH-
CIHTL p B FfeM®, caejpyer npHHATH meIAI riemd.

Mouisoers uanyuenns apesasl unu Conasxia

8 o==4nR%T =4nriE, (134)

4 eeCeKyHIKaf MOTEPH Macchl Yepes H3JAyYeHHE ONpejes
agercst mo dopmyie DHHuITelHA

M=% (135)
rae ¢=3-10' cm/c— cropoets cpera, AM — mhipaxaercs
B rpaMMax B CEKYHAY H §o-— B »prax B CEeKyHAY.

Tiprrmepu

1. Onpeaenuts sddexTHBHYI) TeMNepatypy H paguye
3pe3anm Beru (a/lupu), ecau ee yrooso@t nMamerp pasen
07,0035, roamunni napaanake 07,123 u Gosomerpuueckuii
Gaeck —0™.54. DBosomerpuueckas 3Be3sfHas  BeJHUHHA
Coanna paBHa —26™,84, a coiHeunas NOCTOSHRas OJH3KA
K 2 rau/{cMm? - mun).

Hanune Bera, A==3"5.10-% n=0"123,

mp = —0m 54;
Connue, Mgy p=-~26m84, Eny=
==2 gKanf(cm® mun)==1/30 xan/(cm?.c);
NOCTOAHHAs g==],354 %
X 1012 gan/{cm2.c-rpant).
Pewenne [lapaouiee HOpMAaALHO HA eIHHHLY IO«
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IHAAH 3eMHOH NOBEPXHOCTH HAJNYUEHHE 3Be3jibl, AHAJNOTHYHOS
co/ineasoll nocTosdHol, Buuncngercd no dopmyne (1ii):
E

E =0,4 (myp—m,)=0,4 (~—26™,84-+0"54) =

g

—=—10,520=:—11+0,480,
E
OTKyla | MEWE)-- == 3,02- 10"51‘
i E = 3,02 1071, —— = 1,007-10-2 xan/(en?-c).

Cornacio (121), sddextusHas TeMuepaTypa 3Besjis

‘VTE ) 1,007-10Y
T = 642,3 1/ £ = 6423 V T
= 10 100 K,
Ifo dopmyne (128), paguyc Bern

_ A 3,5-107%
R=107,5— == 107,5. ~am = 3h

2. Hafitn ¢puanueckne xapakrepreriky spesfsl CupHyca
{a¢ Boarmoro Ilca) u ero cnyTHEKE Do CREAYIOIIEM LAHHEM
HaGMoReHHI: BHAMMANA Keatas 3Besgnan senuunna CHpuy-
ca pasda —1™,46, ero ocnosnofl nokazaresn nsera 07,00, a
y 3Be3lB-CNYTHHKA COOTBeTcTBeHHO 850 u +0™15; na-
pannaxc speans pasen 07,375; cuyrhuk ofpamaerca BOKpPYT
Cupuyca ¢ nepuozoM 30 et 10 opSETe ¢ YTJIOBHM SRAUSHH~
em Gosbtrofi moxyocH 77,60, mpuueM OTHOMIEHHE DPACCTON-
uHil obeux 38e31 RO oOLIETO HEHTpa Macc cocTaphser 2,3:1.
AfcomoTay0 38e3a8yI0 BenxurAy Co/iina B KeATHX JAydax
OpUHATE pasHoft +4™,77.

Hanuaue: Cupnye, Vi=—1m46, (B—V);==0700;
COyTHHE, Vo==48m.50, (B—V)g==40m {5,
P =50 ner, a”==7"60;
doia==23:1; m==0"375.
Connne, My = 4.4m 77,

Pemenne Cornacuo dopmynam (116} n (120), a6«
coaOTHAN 3Be3fHan Bennunna CHpuyca

My ==V, +5+5lgn=—1m46+5+51g0,375= 4 1 41,
i



a norapudm €rc CBETHMOCTH ,
lgl;=04(M @mM,) =0,4(4m77—1741) =1344,

OTKy/Ja cseTAMoOcTb Ly==22,
1To dopmyne (124), remneparypa Cupuyca
7920 7920

1= BT = Treen 7 — 11000 K

mo dopmyae (132)

]gleOJQ{B——V) 1—0,20M v 40,51 =
={,72.-0m00—0,20-1m 41 40,51 =0,228,

u Torna paguye Cupuyca Ry==1,7, a ero obvem Ri =1,77==
==4 091 {o6pema Cosnnua).

Te e popmyast maiwot aaa cnyranka Cupuyca: Myg==
==4-11m 37 Le=223.10"% To==9100% Ry==0,022;
R} =10,6-10-9,

o Gopmyne (126}, Ooapitas noayoch OpGHTH CHYTHHKA

a” 77,60

== —mm = 20,3 a. e,
no (125) cymma macc ofenx 3peaj
ad 20,38
M! +M2m*-p—§—~ mw = 3,3
#, no (127), orHouienye Mace
memegn.a—gzz-———%S I/IJIHM 323M |
M, a 1 1 12 Hla

OTKY/[a UPH coBMecTioM peilenun ypapaenuft (123) n (127)
naxoantca macca Cupuyca My=23 5 Macca ero cnyrHuKa
My==1,0,

Cpeansis MAOTHOCTL 38e34 BhiuHcaAsetcs 1o dopMy-
ae (133): vy Cupuyca '

M, 2,3
=G R% = L4l . R T 0,66 r/cmd,
a y ero CHyTHHKA
M, 1,0 .
=poy—i— == L4l + et = 133 10° rfeM® =
P2 == P R3 1, 10,6-10~° 3.10% rfc

= |33 urfcmd,
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Tlo nafigeHuasiM XapaKTepHCTHKAM — Dajuycy, CBETHMO-
CTH ¥ MJOTHOCTH — BHAHO, ut0 CHpHYC DNPHHAMLIENKHT K
ape3faM FMaBHON TOCIef0BaTENLHOCTH, & €0 CIYTHHK fB-
asteres OeABIM KapJiHEOM,

284. BpiucaHTh, BH3YAJLHYIO CBETEMOCTD 3BE3J, BH3Y-
anpHEl GNlecK M roAMusbid Hapaiaake KOTODBLIX YKasails
B cxobrax: @ Opaa (089 u 07,198), o Manoii Menseny-
et (27,14 u 07,005} u ¢ Hunetina (4,73 u 07,283).

285. Haifltu dororpaduueckyo cBETHMOCTE 3B€3J, AAf
KOTOPHX BH3yainHbifl Gyeck, oGblynbH NOKazaTe]b LBETa H
paccroszne ot Coanna yxaszans B ckofkax: B Bansnenos
(1m.21, +1m25 u 10,75 nc); n Jiema (3m,58, +0™,00 u
500 mc); asesna Kanreiina (8,85, +1m,30 u 3,98 nc). Cee-
menus o Coaxne npueejens na crpanuue 88.

286. Bo CcKOJBKO pas BH3YAJbRAH CBETHMOLTBE 3BE3A
npeasigyuiedl 3afaun npesbimaer nx Qororpaduueckyio cae-
THMOCTH?

287, Busyaasun@ 6ieck Kanennw (o Bosuuuero) panen
0m,21, a ee cnyruuka 10m0. [lokazarenn nBeTa 9THX 3BE3R
pabuet cooTBercTBenno +0™,82 n +1m,63. Oupejenurs, 8o
CKOJMbKO pa3 BH3yadbHaa # Qororpaduueckad CBeTHMOCTH
Kanenaw 0oasiie cOOTBETCTBYWOHIEH CBETHMOCTH ee cHyT-
HHKE,

288. AGconorHas BH2yasbHAasf 3IBE3IHAA BEJHMUHHA 3BC3-
an B Boasworo [ca pasna—27m28. Hafry Busyanssyio u
dororpadrueckyo CBETHMOCT, ABYX 3Be3], OJH#a H3 KOTO-
puix (c mogasatejnem usera +0%,29) B 120 pas abcoaoTno
apue, a Apyraa (c moxasaresem usera +0790) B 120 pas
abcomorio caabee 3Besaw f§ Boasmworo Tlca.

289, Ecan 6u Cosune, Pureas {f Opuona), Toauman
( Ileuraspa) n ero cayruug [Ipoxcama (Baumafiman)
HaXOAHJHCH HAa OAHHAKOBOM PAacCTOSHHH OT 3eMJH, TO Ka-
K0 KOJHYeCTBO CBeTa B CPABHEHHH C COJHEUHBIM FAOAYUAJa
6ol oda ot aTHX ssean? Buavasesuwmi 6iaeck Purena 0734,
ero napaadiarc 07,003, re we Benuuuust v Tonumana 07,12
w 0”751, a y Hpogcumsl 1068 11 07,762, 3sesnuas nennun-
na Cosnua ykasana s 3agade 275 u na c. 88

290. Hapru paccroauns or CosHIA H mapanaakcst Tpex
speaj Boapmoli Mepapeannsl no ux OJECKY B KeNTHX Jy-
uaX H abCoIOTHOI 3Be3AHOH BRJAHUHHE B CHHHX Jy4ax:
1) a V=1m79, (B—V)=+1"07 un Mp=-40m32;
2y 8, V=3=31, (B—V)=+0m08 u Mzy=-+1m97;
3y, V=1786, (B—V)=—0m19 u Mp==—5m 32,

93



291, Ha gaxom paccrosturu or CoJHfla HAXOLHTCH 3Be3-
na Conxa (o lesn) m ueMy pasen ee napajilakc, ecis ee
CBETHMOCTS B JKeATHX JyJax pasua 720, ocHoBHO® NoKa3a-
teny upera pased —0™23, a Oaeck B cuuux aydax 0m.74?
292, AGcomotuas caxaa (B B-nywax) zsesaHas BeaHuH-
B2 3sesgnl Kanennn (o Bosnwsero) 07,20, a asesnut [po-
uuona (o Manoro ITca) +3m,09. Bo ckonbko pa3 sT# 86€3-
AEl B CHHHX Jyuax aGco/lIOTHO sipue HAu caalee 3pes/in Pe-
ryaa {a JIbea), aGconornasn xenras (B Veayuax) apesgxas
peanynsa goropolt paspa —0™,69, a ocnosHOH noxaszaTenb
psera ~-0m 117

293. Kak swrasaur Cosnme ¢ paccrosuus 3pesan To-
aumaua (o lleuraspa), napannake xoropott 07,7517

294. Kakop wHsyansueli u  doTorpaduueckuii Gaeck
Consua ¢ paccroaunft 3sesn Peryna (a Jissa), Awnrapeca
(¢ Cxopnnrouna) u Betensrefize (¢ Opuona), napaiiakcs
KOTOPLIX cooTReTerseHno pashu 07,039, 07,019 » 07,0057

295, Ha cronsxo GosoMerpuuecKk#e NONPABKH OT/IH4A«
I0TCH OT OCHOBHBIX noKasatenefl usera npu GoJoMerprue-
CKOH CBETHMOCTH 3Be3fbl, npesninaiouieft 8 20, 10 u 2 pasa
ee KOATYH CBETEMOCTb, KOTODAH, B CBOIO OYEpenb, GoJbLINe
cHHEel CBEeTHMOCTH 3Re3iM coorBercTsedyo 8 5, 2 u 0,8 pasa?

286. Magkcamym sueprun B cnexrtpe Cnuxun (o Hess)

(2l
HAPHXOMLKETCA B3 ACKTDOMATHHTHYIO BOJHY Admnoll 1450 A,
o
B cnextpe Kaneann {a Boznuuero) — na 4830 A u 8 coexr-
Q

pe Tloanyrca (B Buamaneuon) —ua 6580 A. Oupepeaurs
HBETOBYIO TEMOEPaTYpy STHX 3Be3f.

297. ConxeuyHasi NOCTOSAHHAS NEPHOAHICCKH Koaeljercs
B npedenax or 1,93 no 2,00 xanjem?- mun) Ha ckoiwbko npwu
sToM Hu3MeHsercd 3ddexTHpran remnepatypa Coaupa, Bu-
JHMER puaMerp goroporo Gausok k 327 [locrosnnaa Cre-
dana o=1,354-10-12 xan/(cM®-c-rpant).

298. Ilo pesyapTaty npeamiayuielf aajaunm Haiiti npu-
OAHKERHOE 3HAYEHHE JNHHB BOJIIB, COOTBETCTBYIOMEH Mak-
CEMYMY SHEPTHH 8 COAHEYHOM CIeKTpe.

299. Onpenennrs shpexTHBHYIO TeMNEPATYDPY 3Be3d flo
H3MEePEHHbIM HX YIVIOBBIM RHAMETPAM H AOXOAALIEMY OT HHX
L0 3eMAHM H3JTYYeHHIO, YKa3auHuM B cxobKax:

1) a Jiepa (07,0014 m 3,23-10~" xan/(cm?- muu));

2) a Opaa (07,0030 u 2,13-10™" gaa/(cM®-mun));

3) a Opmona (07,046 u 7,70-10"" kan/(cM?-Muu)),

300. Buaumas OGonoMerpHuecKas 38e3ilkad BeAMUYHHA
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apesul o OpHZada paBHa —1™,00 w yrjaosoft aHaMerp
07,0019, y spesant o XXypapaa aunanoruyunie mnapameTphi
4 1m 00 u 07,0010, a y 3sesny o Teawua -0m,06 u 07,0180,
Bplugc/iuTE  TeMOEpaTypy 9THX 3Beafi, NPHHAB BHIH-
My©o OONOMETPHYeCKYI0 3Be3fHylo senumny CouHna pase
Hoft —26m84 u co/Beduyl0 NOCTOAHHYIO OJHIKOH K
2 ganf{em?-muH).

301. Onpejeanrs TeMmepaTypy 3Be3j, BH3yalbublfi H
dororpaduueckuil Greck Koropelx ykasan B ckofKax:
v Opuona (1™70 u 1m,41); & Tepkyneca (3,92 u 3™92);
u [Tepces (1,90 u 27 46); B Aunpomean (27,37 u 3m,94).

302, BpluHCAHTL TEMAEPATYPY 3B8e34 HO (DOTOIIEKTPHYEs
cKo# wentoll W crHelt 3Be3AHLIM BENHYUHAM, YKA33HHBIM B8
ckobrax: ¢ Boasutoro [lea (1m530 u 1m29); B Oproua
(0m,13 u 0m,10); a Kang (—0m75 u —0™,60); o Bomonen
(2,87 u 3™,71); o Bononmaca {—0m,05 u 1™,18); a Kura
(2,53 u 4m,17).

303. o pesyapTaraM ABYX NpelbIyLNX 3anay Hafti
JJHHY BOJHBL, COOTBETCTBYIOIRYIO MAaKCHMYMY 3SHEDrHH 8
CHEKTPAX TeX Ke 3Be3f.

304. ¥ apesawt Beru (o Jlupw) napasmnaxc 07,123 u yr-
aosol amamerp 07,0035, y Aapranpa (a Opaa) ananoruy-
ubie napamerps 07,198 u 07,0030, y Purens (p Opnona) —
07,003 u 07,0027 u v AuppeGapana {o Teasna) — 07,048 u
07,0200, Ha#te pagnycel B o6DbeMB 3THX 3Be3l.

305. Baeck Heneba (o JleGensn) B cunmx ayzax 17,34,
ero ocHOBHOR noxasatens usera 0709 u napannaxe
07,004; Te me mapamerps ¥ 3resaw £ DJMSHEHOB paBHU
4m 38, +1m40 u 07,009, a v 3Bespsl y Dpuiana 4m54,
1™ 60 u 0”,003. Hakry pasuyen 0 06beMbl 9THX 3BE3A.

366. CpasnnTe AuaMerps 3pe3fisl § 3MeeHocna # 3Be3«
zw Dapuapna, Temmeparypa KOTODHX OAHHAKOBA, €CIAH ¥
nepeofi 38e3RB BHAUMAT OOJOMETPHYCCKAN 3BE€3/HAH BOJNH-
unda pasua 1™,03 # napaanaxe 07,029, a y sropoit Te e
napamerpht 8,1 u 07,545

397. Bounciuth JuHefiHBe DanHychl 3Be3Jl, TEMOepaTys
pa # abcomoTHasd GOMOMETPHUCCKAS 3BE31HASN BENHYHHA KO-
fopelx HapectHs: y a Kura 3200° w —6m75, v B Jlwpa
9100° w +1m18, a v e Hugefina 4000° u 4 6™ 42,

308. Uemy paspp yrioneie # aunelibie THAMETPH 3Be3,
BuauMad OONOMETPRYECKA 3BE3JHAA BEIRYHHA, TEMIIEPATy-
pa M nmapajiiakc KOTOPHX yKasaHbl B cKOGKax: n Boabluof
Mepsemuna (07,41, 15500° u 07,004), e Boaswoi Mea-
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peguus (4 17,09, 10000° m 07,008) u B Hpakoua (-+2m 36,
5200° 1 07,009} ?

309, Ecnn y aByx 3Be3x NPHMEPHO ORMHAKOBOH TeMIe-
paTyps papHyce pasaugaiores B 20, 100 n 500 pas, To 80
CKOJIBKO Pa3 pasjHyaerca HX SOJOMeTPHYECKAR CBETHMOCTE?

310. Bo cxoabpko pas pajuycssesnu o Bogoses (CHekT-
panbHufi TOAKJIacc GZ{)b) npessimaer paiguyc Coanua
(cnextpaneuptd poarnace G2V}, ecan e pHAMMAN BH3YAIDL-
Haf spesfHas Beauumna 37,19, Goaomerpuveckas nonpas-
Ka —0m,42 1 napansaxe 07,003, reMnepatypa ofoux cBerHa
NPEMEPHO OAHEaxosa, a abconioTHad OGoJoMmerpHueckas
sseafuas peanyuna Conxua pasua +4m737

311, Boiuucaute GOAOMETPHUECKYIO NONPABKY AAA 3BE3J
CHeKTPansBoTo noaraacca G2V, K KotopoMy NPHEAAIERHT
Counne, ecan yraopofi anamerp Cosapua 32°, ero sujumas
BH3yA/MbHAas 3BC3/JHAf BEJHUHHA papHd —206M78 u addex-
THBHag reMneparypa 5800°.

312. Hafty npubamxesHoe 3Havenne GoNOMeTpHUBCKOR
noNpaBxy A 3Be3] cHexTpasJbHOro noikaacca BOla,
K KOTOpOMY npHHajzlexHuT 3pessa s OpHona, ecan ee yrio-
poit amamerp 07,0007, suauMas susyanbHafi 3pesjpHas Be-
auyuBa 1,75 1 MAKCHMYM SHEPrHH B €€ ClIeKTDE IIPHXOJHT-

o

c ua aammy soann 1094 A

313. Bouncauts pajiHyc # CPENHICID HJAOTHOCTH 3BE3J,
yKazaHHWX B 3azgade 285, ecan macca 3Be3nn B DBimzuencn
npuMepro 3,7, Macca v JIvsa Gnusxa x 4,0, a Macca 3peann
Karrefina 0,5.

314. Buayanwnufi Gaeck [loaapuofl aseann 27 14, ee
ofnunslil nokasarens nsera +0m57, napanaaxe 07,005 u
macca paeua 10. Te xe napamerpn y spe3gnl PoManwrayra
(o IOxuob Puou) 1m,29, +0m,11, 07,144 u 2,5, a y 3pe3an
paH-Maanena 12m,3, +0m,50, 07,236 u 1,1. Onpenenuts cee-
THMOCTh, PALHYC B CPEANIOID IVIOTHOCTH KAMAOH 3Besfn M
VEA3aTE €€ noJoxende Ha Axarpamme Fepuunpynra —
Peccena.

315, Hality cyMmy macc KOMOOHeHTOs ABOHHOR 3Beazm
g I'napu, napaajake xoropofi 07,010, mepuon ofpamenns
COYTHHKA 15 JIET H YyIVIOBBe pasMepsl GOJbILOR MONYOCH ero
opfurn 07,21,

316, Hafite cyMMy mace KOMIIOHEHTOB ABOIAHON 3meain
o Boaswofi Measeanuw, napanjaxce goropof 07,031, pepu-



or ofpamenus cnytanka 44,7 rofa u yrAOBHe PasMepwl
Gonbiuolt moayocH erc opburnt 07,63,

317. BoigucanTs Macch KOMMOEEHTOB ABOARKIX 3Be3R IO
c.neay:omam AaHBLIM;

i;g:ag; Ornontenue

u Toanakbft Iepuo PACCTOSHER

Suesna Gonbintad MapaRadKe uﬁgaill);énfaa smean or 06-
oLy oeh BETO  LRHTPA
apoHTR MACC

a Bozauuero 07,054 07,073 105 auen 11114

a Bausueuosn 67,29 0" 072 420 ner 8:7

: Boasmoh

Measesunm 2" .51 0", 127 59,8 roxaj 49:51

318. Iag ruapHmix 23Be3f fpeasiylied sanaud BuYHC-
JIMTH pajuyc, o6beM W CPeAHIO MIOTHOCTh. Buaumas mea-
Tas sBesAHaf BOAHUYHHA U OCHOBHOH NOKasaTedb IBETA THX
spesd: a Bosunuero 0m,08 u 407,80, o Bausuenos 2,00 u
+0™.04 u & Boasiioft Measernun 3,79 s -+0m,50.

319. laa Conens ® 3Be3j, YKasamHBX 8 3agaue 299,
HAATH MOILHOCTb H3JYUCHHA M NOTEPI MacChl 3a CEKYHAY,
CYTKH 8 oA. Ilapanyaxkcst 3THX 3Be3f caepyiomiue: o JIssa
07,039, o Opna 07,198 u o Opuona 07,005,

320, Tlo pesyipraram npeAsiiymiefl 3afayd BHIYUCAHTH
NPOAOJKRTEAHOCTH Haba0/aeMOl HHTEHCHBHOCTH H3Jyde-
Hus CoNHIa ¥ Tex iKe 3Be3f, HONarasf ee BOIMOXKKOR 10 MHO-
TepH NOJOBHHH CBOeH coBpeMeHHON Macell, KOTopasa (B Mac-
cax Connna} y « JIsea pasra 5,0, y « Opra 2,0 a y a Opu-
ona 15. Maccy Connua npruate paston 2.10%

321. Onpenenntb HINUECKHE XADAKTEDHCTHKH KOMMO-
HenTos ABoRNoA ssesan [Nponuona (a Manoro [ea) u yxa-
3aTh UX NOACIKEHHe Ha Auarpamme [epminpyura--Peccena,
ecan u3 Habaiofennil ¥3secTHE: BU3YaApHUH Oaeck [Ipouno-
Ha 0™ 48, ero o0biyHufl nokazarens unera 0™ 40, supuMasn
Gonomerpuueckan 3Besfnas senuuuwa 0M,43, yraoeod aua-
merp 07,0057 n napanaaxc 07,288, susyaneusift Gaeck cnyt-
nauka Ilpoumona 10m 81, ero ofsiuunll nokaszaTeas usera
+0m,26, nepuoa oOpaulenus BOKPYT I1asHOH S8Be3gbl —
40,6 rona no opbure ¢ BuaAHMON Goabwofi noayocsio 47,55;
OTHOWeHAe paccrofunfl ofenx sBe3t oT uX ofuiero ueHTpa
Macc papuo 19:7. Heobxomnmbie csenenus o Coanue yka-
saHbt 43 crpaunue 88,
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322, Pewnth MpeABAYILYIO 3afauy Kas ABOJIHOR 3Be3nus
a llenrabpa. ¥V T/aBHOH 3Be3/n DOTOIIEKTPHIECKAN HKaj-
Tas 3Be3THAH BOJAHYHHA paBHa (M 33, ocqopHOH N0KasaTeb
nsera 07,63, suanmas GoxomeTpHueckad 3BE3AHAA BeJHs
yrna 0m,28; vy cnyTHHKa anaJOrnunbie seauuMnn ¢yt ™70,
“-1m.00 1 1™,12, nepuos obpawerua 80,1 rofa Ha BHANMOM
cpenneM paccronuun 177,6; napaanake spesam (07,751 » or-
HOUIEHHE PACCTOANUA KOMMOHENTOB OT uX ofulero OeHTpa
macc pasio 10:9

§ 4. HPATHBIE 11 NTEPEMEHHULBIE
SBE3/IBI

Baeck E xpatdo#t 3peansl pasen cyMse Baecka E; Bcex
£¢ KOMIOHEHTOB

E==E 4-Eyt Esb..=3SE,, (136)

H T03TOMY ee BuAmMad m u aGcosiotsan M 3sesgyad sesu-
ylida BCerAa Menbhle COOTBETCTBYIOUIEH 3Be3jHOH BesHTH-
Hu oy ¥ M; m1000r0 KOMIOHEHTA.

Tloaomus & Gopmyne [Torcona (111)

lg __g., == 0,4 (m—im)
Eo=1 1 my==0, noayusum:
1gE=—0,4m. (137)

Onpenenus no Qopuyae (137) Grecw E; xamaoro koM-
fonCHTE, HAXOHAT no gopmyne {136) cymMapssid Gueck E
Kparitoll 3se3nsl M croBa no Qopmyae (137) sBeUHCAAIOT

m=-—25 g E. _
Ecny sajann OTHOWEHHS 6hecKa KOMIIOHEHTOR
£y =
E 0 T T
H T. A, TO OJEeCK BCEX KOMIIOHEHTOB BbIPaMaIoT yepes Gaeck
OMHOTO W3 HHX, HanpHMep Egﬁ”’ﬁ' , Es=nE| v g, n 3a-

Tem no gopmyne (136) naxouxar E.

Cpenusist opuranniuas CKOPOCTL ¥ KOMHOHEHTOB 38TMEH-
nofl nepeMenHoH 3Be3/1bI MOoXeT OblTs HallleHa 1O HepnojH-
yeckoMy Hauboapmemy cMenlenuio Al aumunit (¢ pauAO#
BOJIHBl &) OT HX CPERHErc HONOKEeHHS B ee CHeKTPe, Tak Kak
B HAHHOM €Ay4ae MOXKHC HPHHATb

98



'U.,...—:‘Uf:: CT’ (138)

TAe Up=- JyYeBag CKopocts # (==3.10° xM/c - crOpOCTH
cpeTa.

Mo yafilenypM 2HAYEHHAM U KOMIOHEHTOB M HEPHORY
nepeMeHHOCTH P 3Be3AE BHIUNCAAIOT GOALIIME NONYOCH
a) ¥ a3 BX abCoIOTHBIX opOuT:

= =P a, =P, (139)

3areM — GOJbUIYIO HOYDCh OTHOCHTENBHOH OpOHTH
a=a,4-a; (140}

¥, Hakowrelu, no QopMyaam (125) u (127) — Maccsl KOMOo-
HEHTOB.

$opmyaa (138} nossoaser Takike BLIYHCIHTL CKOPOCTh
PACIHHPEHES Ta30BHX 080A0UCK, COPOWIEHHMX HOBMMH [
CBEPXHOBBIME 3BE3AAMH.

Hpamepn

t. BoiuncauTs BHAHMYIO BH3Ya/bHYIO 3BE3AHYI) BOJIHUH-
HY KOMIIOHEHTOB TpofHOl 3Be3fHl, ecif €e BH3YAJAbHLI
Gaeck papen 3™,70, BTODPOH KOMNOHEHT spue TPETLEI'O 3
2,8 pasza, a nepeuwii Apue Tperhero Ha 3m,32,

Hdasube m=370 —g»zw = 28; m=my—3" 32,

Pemenue Ilo dopmyae (137) naxonum

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

Yrofnl mocnods3osarsca dopmynoln {136), neobxopus-
MO HaiTH oTHowenue Ey/Ez no (i11),

lg 2 = 0,4 (mg—tm,) = 0,4-37,32 = 1,398,
3
OTKYAA £, =213 E,.
Cornacno  (136),
EﬂE1+E2+E3=———21,353+2,8E3{E3=25,1Ea,
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H TOTHR

E 0,03311
Ey== =g == —gg1— = 0,001319 == 0,00132,

Ey=28E;=28.0,001319=0,003693=0,00369

1 Ey=213E;==21,3-0,001319==0,028094 = 0,02809.
ITo ¢opmyae (137)

thy==—2 5lgEy==—2,5.1g0,02809 = —2 5.2,449 = 3" §8,
my=—2,51g Fg== —2,5:1g0,00369 ==—2,5 3,567 = = 08,
g —2 5lgFyem 2 5.1g0,00132 = —2,5.3, 121 =7 20.

2, B cmektpe sarMerHoll nepeMeHHofl apesan, Gaeck xp-
Topoil Mennercst 3a 3,953 cyr, AHHHH OTHOCHTENBHO #X
CPeIHEers NOJOMEHHSA IIePHOAHYECKH CMEHIaloTcA B NpoTi-
BONOJIOKEBE CTOpoNH NG anauennidi B 1,9-10-* u 2.9.10-* or
HOPMANBHOH [IAuib BOJHBL. BEHUMCAHTE MaccH KOMHOHEHTOB
3TOHl 3BE3JH.

Hanpuste: {(AMA)1==19-10"% {AA/L)9==29.10-%

P=231953.

Pemenune. Ilo popmyne (138), cpeansna opburanbuasn

CKOPOCTL NEPBOr0 ROMIOHEHTa

vy ==t =c{AL/A);==3 - 10°-1,9-10~% ©v,=57 rm/e,

OpGuransias cKOPOCTL BTOPOrG KOMIOHEHTE
UQ=U,—2=C(A?\/}~}2=3°105°2,g°10-4;
vg==87 Kkm/c.

Ure6L BHUHCIHTE 3HaYeHHS GOABLIHMX TOAyoceH oplut
KOMIIOHEHTOB, Heo6xoAuMo nepuox obpamenns P, pasHuil
nepHOAy HEpPeMeHHOCTH, BHIPA3HTh B CeRyniax. Tak Kak
12=86400°, 10 P=3,953-86400°. Toraa, coraacuo {139),
¥ nepsoro KomnoHenra Gonpliag nojyocs opfATH

v 57-3, 95386400
= P= g

a;==3,10-10% gm,

a y BTOpOro a;== %—-Pm-%’-“:- a; == -g—::,:- -3,10- 105
¥ £

ag=473-10% xM,
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, no (140}, Goapltas mONYOCH OTHOCHTEALHON OPOHTH
a=a}‘+ag=7,83 . 106; = ?,83 . 106 THM.

JLas BHuHCAenus CYMMbI Mace KOMIOHEHTOB N0 GOopMy«
ne (125) caenyer Buipa3nts a b a. e, (1 a. e.==149,6.10°¢ ku)
u P —s rogax’ (1 rog==365%3). :
‘ 7,83.108

lg M;+M)=31g a—21g P==3 lg 49616
—21g 222 = 3 (Ig 7,83 —lg 149,6) —

—2 (Ig 3,953 —lg 365,3) == 3 (0,8938—2, 1749) -
— 2 (0,5969-—2,5626) = 0,0881

wan My +M,=122x12
Otnomeune mace, o dopmyae (127),
M, a 4,73 108

My o AN 53,

Aig ay 3,10' 1Q¢
Brorda My=0,7 n Mo 0,5 (8 maccax Connua).

323. Onpegeantdb pHsyadpinlfl Oaeck NpofiHON 3Be3aM
o P, Greck koMOoHedToB KOTOpOR 47,3 1 5,2

324, Briuncaurs Gaeck getblpexxkparnodl asesas e Jlupsl
no GJeCcKy ee KOMIIOHEHTOB, pasmnoMy 57,12, 6m,03; 5= 11
n 5M38.

325. Busyanwuuit 6aeck asofivodt speanw y Osna 47,02,
4 PA3HOCTH 3BE3ANHX BEAHYHH €€ KOMMOHEHTOB COCTABJNET
0m,08. Halits BHAHIMYIO 3BE3NHYI0 BEAHMHHY KaMAOrO KOM-
noHeHTa 3TO# 3Be3MANL

326. Kakoit Gsneck TpoiHO#l 3Be3]H, ec/id HepsHl ee
KOMIOHEHT sipue sroporo B 3,6 pasa, rpernfl — cnabee nyo-
poro s 4,2 pdsa n nMeer Ouaeck 4™,367

327. HallTy BHANMYIO 3BESAHYI0 BEJHYMHY JBOHHOR
3Be3Mki, eCAH ONHMH M3 KOMIOHSHTOB uMeer OJieck 3,46, a
sropoit sa 1™,68 sipue HEpBOTO KOMIIOHEHTA.

328, BHIYHCIHTD 3BE3HYI0 BEJHIHHY KOMIOHEHTOB TPOf-
Ho#t 3pe3an §f Eammopora.c Bu3yaipHniM GaeckoM 4,07, ec-
JIH BTOpOil KOoMIoHeHT caalee nepBoro@.l,ﬁél pasa H sApue
Tpersero @a, ™57,

329. Hafitu BH3Ya/bHYI0 CBETHMOCTh KOMIOHEHTOB H 06-
UIYI0 CBETHMOCTh ABOAHOH 3Besin o Duusreuos, eciu ee
KOMIOHCHTHl HMEIOT BH3yaJapHi Gieck 1™,99 u 2,85 a na-
parnakc pasen 07,072,
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330, BrivgcauTh BH3VARALHYIO CBETHMOCTh BTOPOre KOM«
nonenta Asofinolt spesan y [esnl, ecan sH3yaJdbHLIH OJaeck
atoit 3pe3nsl pased 2,91, Gaeck nepporo xkoMnonenta 3,62,
a mapaaaaxe 07,101 )

331, OnpenenuTsy BH3YANLHYIO CBETHMOCTh KOMIOHEHTOR
nsoiinoft spespnm Mupapa (§ Boasmiofi Measearust), ecnH
ee Gmeck paged 27,17, napaanaxe 07,037, a nepsuiil KoMiTO-
HEHT sipue Broporo B 4,37 pasa.

532, Hantn dorvorpadHuecKyd CBETAMOCTb ABORHOMA
3Be3ant 1 Kaccuoned, BE3yanabHWd Glieck KOMIIOHEHTOB KO-
rTopo#t 37,50 1 7™,19, nx obuWYHbIe NoKasarTenn upera --0m 57
n +0m,63, a paccroanue 5,49 mnc.

333, BolumchAuTh MacCH KOMHOHERTOB 3aTMEHHHEIX Hepe-
MCHHBIX 3Be3J] N0 CASAVIOUIEM AaHHEIM:

Spesza e ™ nepeneonacti
§ Hepcen 44 wM/c u 220 gM/e 28 867
U 3meenocuna 180 km/c m 200 kM/c i 677
WW Bosuusero 17 xm/fc 1 122 gM/c 24 525
1 Heden 120 xm/c u 200 kmM/c 2% 493

334. Bo CKOABKO paz MeHSeTCH BHIYaJbHBH Gneck e«
pemensnbix 3gess B [lepcesi n y JleGean, ecnu y neprofl ases-
Akl oH koAefsercs s upegenax or 22 po 3™3, & v 8o«
poli— o1 33 o 14727

335. Bo CKOJIbKO Pas MeHACTCH BH3avaibHas U Gojomers
pHuecKasa CBETHMOCTL [EPEMCHHBIX 3BE3l o OPHOHE H
o CopuHoHa, eCau y nepsol snesibt BU3yasibHB Oaeck
koaebrerca or 0™,4 no 17,3 u £oorBeTCTRYIOMAA eMy GOJO0-
MeTpHuecKas noipasxa or —3™1 mo —3m4, a y BrOpof
apeagn — Oaeck or 09 po I™8 u Oosomerpuueckas nos
upaska ot ~—2".8 go 3,07

336. B rakux npefenax ¥ B0 CKONBKO DAa3 MEHSOTCH
zuiefinbie pasHycn nepeMenubix asesl o Opuoda u a Crop+
AHCHA, eclH Yy MepBOH 3ve3fw napaisaxc pased 07,005 n
yraoBoft pagpyc mensercs or 97,034 (B makcumyme 6Giece
ka) go 07,047 (s munnMyme Grnecka), a y BTOpofi - napan-
apaxe 07,019 u yraosoit paauye—or 07,028 no 07,0407

337. Ilo pannmiv 3azay 335 u 336 BoiuMCAHTRL TeMHepas
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rypy Deteanrefize H AnTapeca B MakcumyMe HX GJecKa, ecs
J¥ B MHHHMYME TeMitepaTypa mnepsofi 3esiinl pasna 3200K,
a sropofi — 3300K.

338. Bo CKOABKO Pa3 ¥ ¢ KaKHM CYTOUHBIM TpagHCHTOM
MEHACTCA CRETHMOCTH B JKEJNTHIX ¥ CHHHX JAy4Yax IepeMen-
HEIX 3Be3/-uedenn a Manoli Measeannn, { Dansueups,
1 Opaa, TY Wura w UZ Ulura, ceenenns o nepeMeRHOCTH
KOTOPEIX Cleyloie;

EARCK B CHHWX QoBOBHON TOKA3ATERR
Ayuax BT
3peaza Meprox
B MAKCH- B MBHU- B MaKCH- B MHHH~
My me MyMme Myme MY Me

a M. Meagenuuw {34,971 2™ 50 766 | 0,56 | J-0™,61

{ Bauszueuos 10,15 4,38 5,18 40,70 | 41,02
n Opna 7,181 4,08 5,36 40,59 | 41,64
TY Hiura 11,051 FL,79 13,19 41,47 42,00
UZ Hipra 14,741 12,43 13,80 41,68 | 4-2,12

33%, Mo manunM nperblaywedl sanausu HalTH AMIIHTYs
ALl HaMeHeHHdA OJecka (B XEATHX H CHHHX Jy4ax) H OCHOB-
HEX OoxasaTenefl LBeTa 3Be3Ji, NOCTPOHTh FpadHKH 3aBH-
CUMOCTH aMIMIHTYA OT HEPHOJAA IEPEeMEHHOCTH H cOpMYyaH-
posaTh BLBOL 06 obuapymeHHOH 1O rpadHKaM 3aoHOMED-
HOCTH.

340. B mpsuvyme 6JiecKa BH3YANbHAR 3BE3NHAS BEAHUH-
ua speannl § Leden 4™.3, a apesas R TpeyroasHnka 1276,
Kakop Gneck »THX 3Be3Jl B MAKCHMyMe CBETHMOCTH, €CJH
OHa y HHX BO3pacraer cootsercracHno B 2,1 u 760 paz?

341. Baeck Horoli Opaa 1918 r. uamennncs 3a 2,5 cyr
¢ 105 no 1m], Bo ckonbKo paz OH YREAHYHNCH W KaK B
cpeAHeM MEeHsACH Ha NPOTMKEHHE HOJAYCYTOK?

342, Baeck Hosoft JleGens, ofuapy:xennoft 29 asrycra
1975 r.,, no ecommkn Gbin 6aM30K K 21™, a B MaKcHMyMe
yeeanunnacs a0 1™9. Ecan cunrats, uro B cpenmem adeo-
JIOTHA 3Be3fHas BENHUMHA HOBHX 3Be3l B MaKCHMyMe
Baecka OuBaer DKONO —8™, TO KaKYH CBETHMOCTh HMeja
5Ta 3WEINA A0 BCOHIMIKE B B MakcHMyMe 0jecka ¥ Ha Ka-
KOM mpEMepHo paccrosnuan of CoJHNA 3Be3fa HaXOAUTCA?
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343. Dmmccnonnbie zonopennwie. ananE Hy (4861 A).n
H, (4340 A) B cnextpe Hoso#t Opna 1918 £ Ghin cueiue-
b K (uoTeToBOMY KOHILY cootsercThenso Ha 39,8 A H
35,6 A a b cnexrpe Hosoft JleGens 1975 r.—na 40, 5 An

36,2 A. C xakoft CKOPOCTLH) paclinpsiich rasopne 060104~
KH, cOpomleHHbe BTHMH 3BE3NAMH?

344. ¥Yrnoaole pasMepH TanakTHk® MS8! B cossesanu
Boanumo#i Megeennun paeasl 35X 14’, a rasaxrTuka M5!
B cospeaann lomuux llcop - 147X 10", HauGoabwnii Gaeck
CBEDXHOBHIX 3Be3J, BCHBIXHYBUIHX B PasHOe BPeMR B -5THX
raxakTuxax, 6w paBed coorerciBenHo 1275 1571, pu-
HSIB B CpelHeM 20CONIOTHYIO 3BE3AHYIO BEJHYHHY CBEPXHO-
BHX 3B€3X B MakcuMmyme Ogaecka Gauaxolt Kk —15670, BH-
HHCJATD PACCTOSHHS MO 9THX FafakTHK H X JHHHedHLIC Pas3-
MEpEL

§ 15. JBAKEHKAE 3BE3]
H FAJJAKTHH B NPOCTPAHCIRBE

[Tpocrpancraensasn cxopocTs V 3sean scerfia onpenens-
erca ortnocuteasHo Connna (puc, 10) H BHUHCAHETCH HO
ay4esoft ckopocrd V,, HanmpaBnenHoll BROAbL Jyda r, coenli-
uaiomero 3pessy ¢ CoanieMm, 8 NO TaurenuHaabHON CKO-

poctd Vit
v=V V2 yvz. (141)

Hanpasneune  npocr-
pascrsenHolt ckopocth ¥

366330 3BE3AB  XapaKTepHayercs
yraom 4 Mexay mew u ny-
v HOM 3peHHA Haﬁumnaream
[ O9EBHIHO,
. v,
"’.3 JBe3da 8 cos ¥ = -7
X Haudonsuiem v
conuwenuu W osin B== —L- (142)

¢ Conryem R
rpuueM (PO << 180°,

H3 nabmozneunit onpes

Aejsercss  ayueBas  CKo-

) Connye POCTH Ur 3BE3AH OTHOCH-

Prec. 10. [lsmnenne swesnu ormocn. T61bHO 3eman. Ecmn B

TensBe ConRna CIICKTPE 3BE3AH JiHHHA ¢
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ANREOA ! BOAHM )’ CHBANYTA ~oF EBOGTG  HOPMANbHOTO
(1abopaTopHOrG) MOACIKEHHN HA BETHSHHY AX MM, 8 auc-
NepCHs  CNCKTPOTPaMMbl Ha JIaHHOM €€ ydacTKe pamua

D A/MM TO CMelliehHe JIBHHY, BHPaXEeHHOE B, A,
AN=N—h=Ax-D (143}
B, no {138}, nyuesan ckopocin
U =L
rae ¢==3- i05 KM/C — CKOPOCTD CBETa.
Torna nywemast CKOPOCTh B KHJIOMETPaX B CEKYHLY OTHO-
cureanno Connua
Vi=0,—29,8-sin(h.—Ag ) cospa, (144)

TAE A, JKJUOTHYECKAH NOATOTA H P -— DKAHNTHYCCKAS
wKHpoTa 3peann, Aq — skauntHueckas poarora Coanua B

JleHb MOAYHCHHS CHEKTPOrpaMMul 3sesfnl (3auMeTayercs 3
aCTPOHOMHYECKOrO exeroannxa), a uucao 29,8 smpawaer
KPYTOBYIO CKOPOCTh 3eMJH B KHJIOMETPaX B CEKYHAY.

Cropocrs V. (Hau ©y) RONOMHTEABHA [DH HANpABAEHHH
or Connug (uan or 3eMan) N OTPHUATEALHA MpH 00paTHOM
HanpaBJRCHRH.

Tanrenunadsnas CKOPOCTh V) 3Be3an B KHJIOMETpax 8
CEKVHAY ONpelesieTcs N0 ee TojiINHOMY IapasJaicy s #
coBCTBEHHOMY ABHIKEHHIO g, T. €. TI0 AyTe, Ha KOTOPYH cMme-
maerca 3pesfia Ha vebe 3a 1 rom:

Vo= 474 £ = 474p.r, (145)

npuyYeM B H A BLIpasKeHw B cexywupax ayru ()}, a paccros-
HHe r N0 3Be3fibl — B Bapcexax.

B cBolo oyepean, y OHPeeAeTCs N0 HIMEHEHHIO IKBATO-
pHAaZbHEIX KOODAHHAT ¢ U § 3BeaAn 3a rofl {c yuesoM npe-
HECCHH):

;z,m]/ (151, -cos3) 24 pd), -146)

NpUIeM KOMIOHENT COOCTBEHHOTO IBINKEHHA 3Be3fsl No Hps-

MOMY BOCXOKACHHIO [« BHD&KEH B CeKyHIax spemenu (c),
a KOMHOHENT N0 CKAOHEeHHIO p: — B CeKyrAax ayru (7).

Hanpapiiedne co6CTBEHHOrO NBHKEHMS 1 Onpefeisercs

NO3HUHOHNBIM YIJIOM 1, OTCYHTHBAEMBIM OT HANPABJCHMS K

CEBEPHOMY HOAOCY MHpa:
M . 18p, cos &
€08 @m——r H Sin = e (147

npuueM § B npeaeaax ot 0° po 360°, |
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Ifo pucyrky 10 HeTpyAHO MOACUHTATL HATEPBAX BpCMes
wi Al, OTHeRAIONINE HAC OT BNOXH, B KOTOPYIO 3BE31& Npo-
Xoxuna (Was NMpolAeT) Ha MUHHMAJALHOM DACCTOSHHA frm
o1 Coauila,

Y ranakTeK B Kpa3apos coGcrTenHoe Asiwesnue p=0, a
NOSTOMY Y HHX CHpEIeAsiercs TONbKO Ayuesas ckopocTs Vi,
a TAK KaK 3Ta CKOPOCTb BGJARKE, TO CKOPOCTBIO JeMan fIpe-

i
neGperaor u toraa V,==v, Ofosnauas-— == 2, NONYIHM
AJA CPaBHHTEALHO OJH3KHX rafaktHk, y kortopmix z=0,1,
V=2, {148}

H, COIrAACcH0 3axoHy Xal0aa, HX PaCCTOAHHE B Meranapcekax
(Mnc) *
V

o «-——;—— T (I‘ig)
rae coBpeMeHsoe suauense nocroanuoi Xaltna H==
==50 gM/c. Mnc, '

JLast pafegux raNakTHK U KBa3apop, y xortopux 2>0,1,
CAelyeT HOJb3OBATLCH DENSTHBRCTCKON dopMyJiof
(L)t

Vo=t ©

a OUEHKa HX paccToAHMH 3aBHCHT OT NPHHATOR KocMOMOrH-

ueckolt Moaeau Beeneunoll, Tax, B 3axpuiroft nyascupyouel
MOJESTH

(150

[ Z
r==—p= i 1151}
a B oTKpHTOR Mozenn Dfinmrefina — ne Currepa
2 1
poavepst

1. B crextpe sme3gnl ARHMA TeJHS € AAHHON BOAHH
o
5016 A casunyra Ha 0,017 MM K KpacHOMY KOHIY, HDH AMC-

Q
NEpPCHH CHEKTPOrPaMMEE Ha TOM yuacTke B3 20 A/mm. 2&-
BUBTHYECKaR JOJAT0Ta 3Be3anw pavua 47°55° B ee skAHmIHue-
ckas mmpora — 26°45’, a so spems dororpadupoBanus
CHeKTpa HRANNTHYecKaa Aoarora Coanna Gulia 6ausxofl K
223°14’. OupenmesuTh JAYUCBYI0 CKOPOCTH 3BE3/Lb.

* 1 Mug=10nc.
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Haunmne: cnexrp, A=5016 Ai Ax= 0,017 mm,
D=20 Aluwm;
3BE3AA, A.==47°55, P.=—26"4bH";
Connne, ?\®w223°14’.
Pemenne [lo popmyaam (143) 8 (138) saxopum
cMenienye CHeKTPATBHOR JHHRM: .
Ah== AxD ==--0,017-20==-0,34A
H JIYUEBYI0 CKOPOCTH 3BE3MlM OTHOCHTENbHO 3eMJH:

e Ao 038 .o
U, == = = 3 1()-w--—-5016,f0,——+20,0 HMig,

Yro6ul ucnoassosats dopmyay (144) ang ssiexcsenus
ayuepofi ckopoctd V. spesfipl oTHocuTeAbno Coauua, Heo-
XoAuMO 1o TaburnaM Hafith

sift {(hw—Ar) ) =sin(47°55'—223°14") == —0,0516
H cosfl,=cos (—26°45"} == -+ 0,8930,
H Toraa Vyz=0,~~29 8-sin (he—h o ) cOSf, o=
= }-20,5-29,8-0,0816-0,8930= 4 92,7; V,==+22,7 xumj/c.

2. BB cmextpe kpasapa, dororpadudeckuft Gaeck kKoro-
pore 15™5 u yraoscll amamerp (7,03, sMuccronRad Nuauw
sonropoia Hy ¢ asunok sosun 4861 A aznmmaer noaoce-

Q
HHe, cooTBeTcTByONiee naanue sosusl 5421 A, Haitrn ayve-
BYI0 CROPOCTH, paceresyue, Jgunellble pasMepn o CROTH-
MOCTL 3TOTO KBazapa.
dannne mpgw-IS 9, AMO"OS

Hi | 3 ==b421 A h==4861 A.
Pemenue. [To d}opwyﬁe (143) CMEHIeHNe CneKIpafh:
HO# NHUIHA BGROPpOLA
Al = N — }==5421 —488] = -+ 560 A
. Al 560

Z == ”“"“""“"‘+4861 ""”"“{"011‘)1
u rak xak 2>0,1, 1o, cornacuo (150), nydesas ckopocrs
o alpel (0 H54dp—t
V== GFNERl €7 0, T TRET €= +0,108-¢,
HJTH Vee=0,108-3. 10° gM/e== -+ 32400 xm/c.

o popmyne (151), B zakpuiTofl nyabcupyiones monenu
Beenenrnoil paccrofnre A0 Ksasapa
¢ z 31k 0,115

F=g " 77 ™ "8 170,105
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. r==619Mnpc=619- I.Oﬁrl(’;. '
naH r==619.108-3,26 cp. peT==2,62. 10% cB. sieT.,
Torfa, no (55}, auHelnbil AniMeTp Kpasapa.

A ; o o
D‘:"‘-vfm—=6]gl0ﬁ' HEET 90 ne, |
MM D ==90.3,26=293 ¢a. rona.

Coraacsio (117}, ero a6comomaﬂ dororpaduyeckas 38e31-
Had BEeNHYHHA

Mypg=emypg+5—3lgr=15m ,5+5w}g619-105:—v23”,5
H, 10 cp'opmyne‘ {120), norapudM CRETUMOCTH
{nggﬂ(},q'(M@pg“‘—A’ng) m0,4* (5m,36+23m,5) — 1 1,54.

OTKYHA cBeruMocTh Lpy==347-10°% T. e. paBHa CBETHMOCTH
347 MHILIHADAOB 3BE3A THA Comma

Te e BeawunsHsl B MoAean Jfnwrefna — fe CHrTepa
noayuaires 1o gopmyae (152):

P 2oy LN 2800 I )
o ”( V itz )m 50 ( Vito.iis )
r == 636 Mruc;

win  r=636-106-326 cn. mer.==2,07-10° cB. ser, D=
=925 nc==302 cs. roga B ¢ TO Ke CTENEHBI0 TOYHOCTH
Mpg"'““-“-23 5 H Lpg-—-—gq“? 109

345, JIunuy norsoulenus sogopopa H.,m  H,, pauna
[+) o
BOJIHB KOTOPHIX 4861 A u 4102 A, cMeuensl B CHEKTpe 3pes-

Abl K KPAacHoMy KOHIy cootgercTsenno Ha 0,66 u 0,56 A.
Onpejie/IuTh AYYEBYI0 CKOPOCTh 3BE3/Ibi OTHOCHTENbHO 3eM«
JiM B HOUb HAGMIOACHHA.

346, Pemnte npeAHAYHMIYIO 33a5avy ANA 3BE3IH Peryna
(o JIbBa}, eciiu Te e JHHHK B ee CHEKTPE CMEIeHnl ¥ dnos

JNeTOBOMY KOHLY cooTsercrBenso Ha 0,32 Au 0,27 A
347. B kaxyio CTOPOHY CAGKTPA H Ha CKOJNLKQ MHJLJIH-
METPOB CABHHYTH JIMHUH NOFJIONEHNS Keniesa ¢ DJAHHOH BOJI-

e 5270 A n 4308 A s CHEKTPOIpaAMMeE 3BE3AH ¢ JAyuesoll
cKopocTbio —60 KM/c, ecTH AHMCOEPCHH CHCKTPOTPAMMEL Ha

[+] o
nepeoM ee yuacTke pasua 20 A/MM, a Ha propom 20 A/mm?
348. Buiuncauth NOJIOKEHHE BOAOPORHHX JAUUHiE ROrao-
wenns Hy, Hi u He 8 cnekrpax ssesp, ayuesas ckopocrs
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OHOR M3 KOTOPBIX OTHOCHTENBHO 3eMuk pasHa -—-50 km/c,
a apyroi 30 km/c. Hopmanpuasg Auaa BOJTHL} STHX JHHAR

cooTeeTcreerno 4861, 4102 u 3750 A
349. 3peaan f l}paxoaa # y Jlpagona maxonsrcs BOaR-
SR CEBEPHOTO 1OMIOCA  SKIHITHKH. JInuun  xenesa ¢

A==5168 A u A=14384 A 5 CreKTpe nepso#t 3Be3fE CMelle-
HBl K (DHOJETOBOMY KOHlly Ha 034A n 0,29 A a B CHEKTpE

sTopoit 3sesan — na 0,47 An 0,40 A OnpenenuTs JY4eBylo
CKOpOCTb 3THX 3BE3.

350, Hafitn ayuwesyio cxopoers 3sezgm  Kanonyca
{a Kuan), ecan 8 nous HaGIOfeHHN IKARNTHUCCKAA JOATO-
ra Cosmnua Owaa OAH3KOR K 9KAMNTHUYCCKOR HoJATOTe spes-

[+] o3
AHl, 4 JHHHHE nordomenda xenesa E{5270A) u G(4326A) &
CTeKTpOrpaMMe 3Be3AN CHBHHYTH K KPAaCHOMY KOHIY COOT-
BETCTBEHIO Ha 0,018 mm wu 0,020 MM, npH AuCTepCHH

20 A/MM Ha HepsoM YYacTKe CHeKTporpaMMs # 15 A/MM HA
BTOPOM €€ YUacTKe.

351. B nmoun dortorpadHposanus cuexTpa 3pesisl Bern
(o Jlupel) ee 3xAUNTHIECKAA AOJIIOTE OTIARYAAACH OT IKARN-
raveckofl goarors Coauna ma 180°, W AuHHH noraomenss

poaopoia Hy (4861 GA) n H, (4102 fi) OKa3a/IHCh CHABHiY~
ThiMH K (HOJNETOBOMY KOHIY CNeKTPOrpaMMhHl COOTBETCT-
senHo Ha 0,0225 mym » 0,0380 MM npm ancnepesy Ha yuacTs

[+]
Kax pacmofoXeHHs 5>TuX auuuft pasnoft 10 A/mm u 5 A/mwm.
Hafitu nyuesyio cxopocts Beru.
352, Hpu xagux ycJOBHAX TONpaBKa NPHBEAEHAA Jyue-
Bofi ckopocTs 3Be3q K Conuily paBHa HYJI0 B OPH KakHx ee
a0coMoTHOE 3HAYeHHEe CTAaHOBHTCA HalOonpmiuM?

HOMOONERTE COfeTBeRROTD
3peaxa CxaoHeume Foany s ABHMEHUA
napanasxc
B (i l no &
a Bausuneunos -+32° 00! 07,072 ~0°,0180 | —07 110
1 Banasegos --16 27 0,031 -+0,0033 {0,046
p Bauznenos +31 53 0,059 -+0,0i21 -+0, 154
B Fomuux
[ices 441 38 0,108 -0,0629 40,284
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353. ITo npusefeHubiM B Tabnnie coeleHHAM BHUHCAHTD
BEJIHYANY H MO3ZHUMOHHLIA yroa TaHTeHHHAJLHOH CKOPOCTH
3pean {em. c. 109).

354, BpluncAuTh TAHTEHHHANLHYIO CKODOCTH 3BE3j, M«
pannaxkce # coOCTBEeHHOE NBHIKEHHE KOTODBIX yKazausl Hocie
ux nassauuil: Aawsranp (o Opaa) 07,198 u 07,658; Cnuka
(o Hewir) 07,021 u 07,004, ¢ Vnpeiua 07,285 u 47,69.

355. Jag spe3n npenbipyulell 3afavud HAHTH KOMIOHEH-
TH cOOCTBEHIOID UBHIKEHHA {10 3KBATOPHAMBHLM KOODAHHA-
TaM. ITosnunonHef yron cOBCTEEHHOTO ABHMKEHRT M CKJOHE-
HHC KAy AOH 3Be3Al YKA3&HB! Mociae e Haspanud: AAbTaup
54°4 B +8°44"; Cnuka 229°5 y —10°94"; ¢ Unnedhua 123°0
m —87°00".

356, 3a xkaxoll HHTEPRAJK BpEMEHH H B KAKOM Halpabie-
HUH 33e3u Opefbifyuiell 3afauy CMECTATCH Ha AMaMeTp
ayunoro guexa (30°) @ gaxumu GyAyT TOTAA HX SKBATOpH-
albEble KOOPHARHATH 8 KoopanHaTHol cerxke 1950.0, ecny s
HaCcTosllee BpeMs B 5TOH jie CerKe WX KOGPAMHATHE y Ajb-
taupa 1994842008 y» -}-8°44705", y Cuuxs 13%22433¢3 u
—10°54'04” u y & Waaelina 21769%33¢°,0 u —56°59'34"?

357. Kaxnmu OyAyT sKBaTOpPHAJbHEE KOOPIHHATLI 3Be3J
npeabiayuiedl sanaun 8 2000 r. 8 KoopAWHATHOR CceTKe FTOTO
FOAA, eC/I B MECTax HX NOTOMEHHS FOA0BAs Upeleccus no
NDAMOMY BOCXOJKAGHHIO # IO CKJAOHEHHUIO (B TOCIEA0BATENb-
HOCTH fepewscienns 38e3]) pasna +2°88 n --97,1; 43418
u—1877; 4410w 177,47

338, Jlyuemas crRopocTh 38e3fint Axeprapa (o Dpugana)
pasHa + 19 km/c, roguuusft mapannakce 07,032 u coberee-
Hoe asmxenue 07,098, a y spesnn HeneGa (a JleGens) ana-
JAOTHUHBIE BEJAHYHHEH  paBHB  COOTBETCTBEHHO — B KM/,
07,004 u 0”,003. HaiiTu BeHYHHY ¥ HaNpaBJeHHE HPOCTPAH-
CTBEHNION CROPOCTH 3THX 3Be3A.

359. B cnexrpe 3Be3an Ilpomuona (e Masoro Tlca) am-

Q
HUHW [NOMVIOULISHHT Refesa ¢ ZAnuo# sosnn D168 A w 4326 A
cMetenbl (¢ yueToM CKopocTH 3eMan) K QHONETOBOMY KOH-
=]

[a]
uy coorseTcreenro ua 0,052 A 1 0,043 A, Komnonents co6-
CTBEHHOIO ABIKECHHA 38e3/1bl pasunl — 0°,0473 no npsmomy
BOCXOAIeHHI0 H ~—17,032 mo CcK/IOUEHHIO, a ee mapajake
0”,288. Haiiry BenuudHy H HanpaBleHHe HPOCTPANCTBCH-
nofl ckopoctu Ilpounona, cknouenne Koroporo -+5°29,

360, Ha cnexrporpaMme 3Besan Kameann {0 Bosunue-
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roy NHHHE DOMOMENHs jKeheza ¢ AJWHOA BOAHL 4958 A
o
# 4308 A casusyTh K Kpackomy xonuy #a 0,015 MM npu aH-
2
CHepCHM Ha 3THX yuacTkax cooreercrsenno 50 A/mm  #

o
44 Afum. Craonenue spesnn -+45°D8’, sknunruueckas gon-
rora 81°10’, skauntnueckas wmpora -+22°52°, mapasiaxe
07,073, a KOMOOHeHTH COOGCTREHHOro ABMKenns 07,0083 #
—07,427. B woubp uabmopeHHil SKAUNTHYECKas LOJTOTa
Conuna 6bina 46°18’, YanaTh penuunny ¥ Hampas/eHue npo-
CTPaHCTBEHHON CKOPOCTH 3BE3MbL

361. B macrosmnyio »noxy susyasdeHbii OJECK 3Be3nh
Bern (a Jlupu) +0m,14, ce coGernennoe apmkenne 07,345,
napaaitaxe 07,123 7 ayuesas cxopocte — 14 xm/c. Haiita
snoxy Hanboasuiero cGnumernus Beru ¢ CosnueM ¥ BuluKCH
JUTH AJif Hee PacCTOfiHie, Hapadjakce, coBCTBEHHOE [ABHKE-
Hie, AYUeBYI0 B TAHPeHIHAARHYIO CKOPOCTh M GJieck 1ol
3B23AHL.

362, PeurnTb NpeABIAYINYIO 33834y AAs 3Be3fb Toxnma-
wa (¢ Llewraspa), pHayaneuslfi Hiteck KoTopofl B cospeMen-
Hyo sioxy pasen +0m06, coberpenitoe Apmmkenne 37,674,
napanaaxce 07,751 u nyuemas ckopocrs — 25 km/c. Kaxumu
OBLTH HeROMble Besnunus 10 ThIC. JeT HA3al W KaxHMH OHH
Oyayr uepes 10 1o, ger nocke »n0xn nauboanitero cfau-
HMeHuA?

383. B cnexrpax. laferux rajakT#k @ KBasapor Hadaio-
RAETCR CMellende AHHAA K KpacHOMY KoHUY {XpacHoe cme-
mwenne}. Ecsr To ABJeHMe HHTEpHpeTHPOBATH Kax s(derT
Houngepa, To Kako#t Ayuesod cRopocTsio obaafaeT yassau-
Hile O0BEKTH DPH KPACHOM CMEHIEHHH, COCTABJARIOUEM CO-
orgercrsenno 0,1, 0,50 v 2 nauxwl BOAHH CHEKTpaJLHBIX JAH-
HHUHi?

364. Tlo pamupiM npeabiAyulefl 3agaum BHIYHCAHTL pac-
CTOARHA TeX e 00DERTCB B ABYX KOCMOJIOTHYECKHX MOe-
JSX, (PHHABR NOCTOARHYI0 Xab6aa pasuolt 50 k/jc. Mnc,

365. Haliti Rpacuoe cMeilleHHe B CHEKTPAX BHETAJAKTH-
uecKiX 00BEKTOB, COOTBETCTBYIOUIEE JYUEROH CKOPOCTH, pak-
oW 0,26 u 0,75 ckopoctu ceera.

366. Kaxoe nosyurTcs pasiiHuHe B JIVUEBHX CKOPOCTAX
O0BEKTOB HPeInAYIEeH 3afaud, eClH BMECTO pPeAdTHBHCT-

ckolt popmy.nt spdekra Homnsepa nemons3oearts 06bIanyI0
thopMyay atoro addexra?
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367. B tabnmue npusenens CBeACHWS O TpeX TaAakTH-
Kax:

B Cumeuietpe
O emn® | Cospeamae Buumse | wamvas | cnotpasemx
BEAHYHHA auanft H # K
-3
Ml01 B. Measeauna| 28 x28 gm 2 6,9A
M6 Jles il X 8 10,0 10,3
mas Boaccw Bepo-
HEKH 3 xX 6 10,1 15,8

3wman, yto y guuui H # K nounszosannoro kaanums a/iuHa
Q

=]
posinst 3968 A (M) u 3934 A (K), sougcaurs JyYesyio CKos
POCTL, pacCTOAHHe, AHHeAHBE pasMepbl, abCOMIOTHYIO 3Be34-
HYIO BEJNYHHY B CBeTHMOCTb STHX TANAKTHK,

368, B cnexrpe kmaszapa CTA102, wuwmewnoniero Oueck
17,3, cMelleaHe SMHUCCHOHHBIX NHHHEH DpessllaeT cooTBeT-
cTBYIOILYIO AaHHY BoaHM B 1,037 pasa, a B chmekrpe kpasa-
pa PKS 0237--23 (6neck 16m,6) — B 2,223 paza, Ha raxux
PACCTORHHAX HAXOUATCA STH KBA3APH ¥ YeMY PARHA HX CBe-
TEMOCTB? 3ajaqy PemHTh HO IBYM KOCMOJOFHUECKHM MO+
JeasnmM.

369, Boluucaurts paccrosnue, AuHefiibie pasMepnl H cBes
THMOCThL KBasapa 3C 48, ecau ero yrnopofi jumaMerp pasen
07,56, 6neck 16m0, a aunna A 2798 HOHH3OBAHHOTO MarHU%
CMEUICHA B ero CIeKTPe RO nodoxenna A 3832,

370. Pewnrs npeasiaylyio sanaay aag xeaszapa 3C 273
c yraoeeiMm aaamerpoum 07,24 u Gaeckom 1278, ecan smuccu-
OHHBlE JIHHHH BOJODPOJA B €r0 CHEKTpPE CABHIYTH!:

Hy (. 4861) 1o % =5640 A; H, (» 4340) no

A= 5030 A u M3 (. 4102) 1o A = 4760 A.

371. Y oanoro H3 HaubGoace YAAJEHHHX KBA3apoB Kpace
Hoe cMelliekne cocrasaser 3,53 HOpMasbHOH AJHHSI CHEKT-
panpuux aunufi. Hafity nyueeyio ckopocrs Ksasapa u one-
HHTD DacCTOsHHe A0 Uero,



1.
2.
3

28,

29,
30.

3L

OTBETHI

0° 1 90% 423727 u 66°33"; 466733 u 23°277; +90° un 0°
4°35%0 u +85°25%10; 16"38c u +73°22%.

IPO2'N, +78°B8'N, 180° wu Q% 71°41’S, +18°29°S, (O°
12°45°S, 477155, (° u 0%, 95°18'S, —5°18'S, O u O%.
89°04’c » +0°56c.

179°04°c w —B9°04%c.

p=8=0" d=p= +45°0"; d=gp=—45"0"

a 0%

. OteeT oM, B Talauiue sa ¢ 114

o Bp—By; 2@ (8482} ; Bo—0y; 601,

L 18°51, 0F u 0% 11°47, 180° u 0%, 0° u 07; 18°517, 180° u 129,
. 180°—2¢ u 180°—24,

. B4°447; 97°24. :

L UMY —16°25 <<+ 16725,

o=y, |
. 14°577 22°017; 22°01".

. +62°01" » 27°39'; B Touke Ora HesosMomxua, -+27°59° m 62°017:

P2t 912010 Qo1 P91

oHLEA nomoc +29°547 w 60°06°; +-60°06" u 20°54°; B Touke ce-
Bepa HEBOIMOMHA,

. B Fopekom kpyraocytouno; s Amxabage saxomur,

B Kupose xkpyraocytouto, 8 Jla-Tlnare saxoant.

. B Tletposasoiicke +61°47" nesaxonsmue, —61°47 nesocxomsuine,

B Téuaucn +41942" u —41°42" BOCXOAAT # 3aXOMAT,
s KanGeppe —35°20" u +35°20° toxe saxonamtue,
+51°16" w —T0°20".

. +20°22° w +37°20° (8 Kywsxe Buaua).
. -d49°14 £ 63%41
L —A0°347, 07050 S>> —27°50"; = +40°34,

= +33°00, +27°11 > o> —aT0 1 < ~33°10",

- 23°27,
. 2351,

«(” 48; Hamenenve yagaoua zeMuol ocu.

. Otser cm. 8 Talauue Ha ¢ 114,

B nens 3HMHEro cOMHUECTORHHA Ap=—My NHA JRETHETO COJHILCTOA~
s, BOausn serwero coarnecroasns B [lTerposasogexe Genule
roud, B Mockpe cperanie, B Alixalaje TeMubie HOUH,

g}g?p?%an?ncx: 9,44:5,60:1;  Mockra: 4,51:3,00:1;, Awxaban:
01:1,64:1,

Awmx.:Meoc:[letp.: 1,241,081, 1,67:1,19.1; 5,81:2,25:1.

Otser cM. 8 taGaune na ¢ 114

JKBaTOp 2,30 2,51 1.34; 1,72:1,87:1
Tpounx 2,51 2,30 1 2,51:2,30:1
Mosspumit kpyr 1,83 ! — 1,831 —
Noaioc i — —_ I e —

=—00°6, +21°19", = +67°8, = +74°2, —16°43", <{—72°4.
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32.

a3,

34.

35.
36.

37.

38.
39,
40.

41.

42,

43.
44,

435,

46.
47.
48.

49,

80.

51,
52,
83.

&4.

B5.
56.
57.
58.

59.
60

8 semure: 2LIM n 23 FX; 2L VI (cen) m 22XI1 (o ): 91V o
21X, 271 w 1BXL

B mamupe: 21U a 233X, 22.XID (cen) w 2LV (ox); FHI u
13.X; 14V n 30.VIL

+12°46"; +77°14 10 a4 ~77°14" ¢ 47919 ¢ &8 —B347 ¢
+53°47 1 u —~79°19 w.

+34°08", +55%52 10w —B5°6Y o +79°19 w0 m —-38°25 o
+32°25" 10 0 —T79°19 ¢,

+24°48" 51 065°12') 43°07 » B86°53 £82° w 8%

Mape: cxonuo ¢ seMubivy, oT +24°48' no —24°48";

IOnurep: cxoauo ¢ semusmy, oT 4307 1o —3°07";

Ypar: DPOTHBONOAOKHO 3eMubM, 0T +82° o —82°

Axsarop: 7,19:1; noa. gpyr.: 3,38:1; rponux: 1:7,19,

Honsprme auu u ouw 8 3ove  +8°<Ce<C490% B senure
"< p=C82° (to me # B 0XIOM uoAywapuu). B pailoue nomwo-
COB RO 42 zeMuux Jer.

+23°%0 n 4 18°4; ueposmowinl {p << +65%6).

C 8VI no 3VIL ¢ 13V no 31.VIL

Mypmanck: spBsepus B aepuop ¢ 281V go 20V u ¢ 24VIL no
IBVIIL ¢ 2LV o 23VIL ¢ 2X11 go JLI 4-44°28 o u
4-2°26" ¢ Xatamra: ¢ 181V 30 8V n ¢ 5VII no 24.VIIHE ¢ OV
20 4V ¢ 17.X1 an 261, +41°29° w u +5°25 ¢
Pasnonmencrens: +89°0, e Cuisaet; +83°0 u +72°0;

JieTHee connnectonnue: +63°46; —67°5; +59°4 n 4-48°5;

siMHEE conndecrosmnue: —65°.6, +67°3 —B9°4 u ~48° 5.
=161V u 27VI, 473, 479° a —81% =26V a I18VI]
+62°, +68°, —70°

22954%53¢ » 10354 n53¢,

1954M25¢ u §954%37e,

50737 u 87347067,

1272518 wu 153hhM4Te,

BIIGM36C = T854° 0 u —Fi72751° = 12932M09% = | BR°02".2.
4726M08%, 07 u —0453%440; 164264088, 127 a 11°06%]8°.
154199068 » 23949504€ == .04 [ OMBEE,

6e36538¢ n 87i2®34e,

174539018 n 4231%06°; 0=27»10° » 11305%159,

2%53M 120 p 14953%12°; BI0OM0e » 17720M0e,

1468 18°=26°34"5 u 10734%22¢ = 158°35" 5.

21%38%37¢; 9938%37° u 2%03%5630,

+2%53¢ » 1650432¢,

—19m 132, 18401, 41%12¢ u 30,

F4=40M24¢ g 2%40700°.

11936340, 1§1952%06° & 12°52%06%, 16710v43°, 16%R2%06¢ u
17952% (e,

16117042, 16904708° u 17°04%08°; 18"35430°, 19¥04™08° ¢
20704%08¢,

8580 5 4] n02e,

61.‘8 Baxy: Tg, 73 u Ta; B Hopocafupexe: Ty, Ty u Ty .

62,

63.

B Pocrope: 12712%, 12733 g 13%33%: 0U12%, (334 p 1n33e:

11945, 12906% w 13%06%; 23945% 07062 n [90/%;

B Openfiypre: 12912% 12931 u [3u31%; (9]12% 093In y [=3fs:

119454, 12904 n 13404, 23945%, (°04n p j1p4m

B Knese: 14734% 14730% u [5938%; 8 XaGaposcke; 21139m,
21732% 22432,
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64,
65.

66.
67,
£8,
69,
76,

71.
72,
73.
74.
75.
76.

17703% n°14%03% (Tarapékan ACCP mupeT 10 IOACHOMY spemennt.

B’ Kpacnonape — nonicsoe spea: 18 noa6ps 23°38%.5 u 19 noabpa
3108%,2; B Upuytcxe — pexpernoe ppems: 19 sosGpy
4938% 5 p 8708%,2; » Tamxenre -— BEKPETHOC BPEMAL
19 woaGpa 27385 n 6708%2.

21 wouns B 21938%; 22 mons 8 2738%; 22 momn B 0738

- 1432% 2% @ 19¥12%; -3T40%, —2712% @ 21712%,

Mockosckoe Bpema: 99200, 12945M y 39256,

Mocrosckoe spems: 13740%, 16520M, 2240™, ,

AR w4 63°267 +63°26° w +48°20°, +58°28 n +49°08";

—47°51 u —-50°46".

—§06 u +74°27

+28°19" uw —66°38",

+45°58".

+57°19 » —29°54/,

-4 8°837 u +41°42",

18453437¢ n 20718M45%,

23701%2]% 7 0705 48s.

TECBTORHISe n 123957/ B6AH3A TOMKAM JIETHETG COJNHUECTORHNIL

77,
79,

99.
100,

H1.
H2,

116

1733%12¢ » - 8°07",

. 1 man: 293487 w 4+ 15°10% 11 asrycra: 99253 n 415°10;

21 noabpa: 15M7Y 8 5 —19°59"; 2] aunaps: 20712%2 n —19°59",

. 49467470 ¢ +29°03; 4933%03° u 16925
, 14708%37¢ u —13°00"; 14714%31¢ u +19°19",

. --48°30".
. +-38°35, —B8°15" n +49°41"
. 41264 30¢ =66°37",5.

. 51244367 =—75°09°,0 u +43°48F’,

. BT44%05¢ g +69°35,

. 41272420 g +41°40,

, —1753%,8-28°27 5 +37°38'; 26—27 wons, 8 pakone Azopckux

OCTPOBOB,

. 23956%04¢ 1 11258%02°,
. AS=8%424430 AT = 8141 ¥]7¢; A 81=24"> AT, =2356"04";

ASy=15%17%170-AT,= 15%14%47¢ {nocne y Opurona).

L 119012220 1 147164500,
. 17922M3Re, 5322m3Rc  1B935MBHe p ] 1U39M48e,
. 8 denpansn: 9914%, 9747 u 8%47; | cenrabpu:; 22°32%, 23%05%

u 224054,

. Crpuyc: 1 #au 2 amsaps u | nan 2 nwoas,

Anrapec: okoao 26 mas B 27 woslpa.

. 14741%09° p» 17705330, )
. 19U36M52e,  2070714c w  19707%04¢; T934vB4e, 8o05*16° n

705M06¢,

. 9(34u200, GTIGMETe  p BYISe47e; 215020310, 219I3%5G° a

20713%490; 9n03%56¢, §737M02° n 7°36%52¢; 21701587, 20735v04°
n 19%34MbB4¢,

16740% 149 m 4741M440,

o Aungpomenst: 15759%57¢ u (708%59¢;

p Jibsa: 4719M14° n 129284169,

Bereabrefize:  12742%45° u  21435M00°; Camxa:” 5@12%40c u
14704~555,

ITosnyke:  22720%48° n  16%34=48%; Apxryp: 16%52%49¢ a
11°06%45¢,



193. Kareasa: 22 mapra, 5713»00¢, 17+15%00, 17705~ 10¢ u 18°06%107;
©1TIIBRCOR; 5YITHO8S; 5Y07R08° n-6TOF08™ 22 wogw,
5000, 13T, 1190397 wo J2EOBMITE,
17913%00¢, .23%15%25¢ u 23405%256° " (nepes wWavaiIoMm
WEHmol fartm) mam 23%11%29¢ p 28°01¥29¢ (p paunywe
nary) u Q=)5MDE0, o ot

Berar 22 wmapra, 18%35%15°, §330%10°, 6729%10¢ » 7128¥i0%;
GI35% 15, 18937®12¢, 1897« (2e g 199274120 22 wioHA,
18235%15¢, - 09334305, (23930 . m. 1923%30°; 6735¥15°,

12531™320, 12%21M32¢ g {39Q1m32¢, -

104, Cupaye: 1946M18¢ n 13711M29¢; Anpraup: 14749%33° u 2°18™33"

105. 4752%31¢ p 13437%24e; 57110%37¢ » [4%04%30¢. ’

106, 6157248 =104"270 u [17E7T4365 = 166°24",0.

187, A=140°11" u 2=16"01"; A=~30°54" n z=TI58".

108, 15 anpess, A==—85°49" u z=6301"; A=—51°20" u 2=_87°09"
20 asrycra, A= +48°98" u 2z=50°07"; A=-+T70°11" u 2=95°06"

109, VYpas: A=—7"36" n 2=52°56"; Hentyn: A=—45°42" n 2=T76°20",

110. Ha =+68°20° Bcerna uag ropusontom. Ha ¢@=-F37°45
S=9292741% 5, 69000 n  I37188.5 AS=14737%; 22 wmapra
Tp==11745%  19%02% g 26719%=02%1g% (23 111}, AT=14734",
22 mions Tx=5%43, 13900% u 20717%, AT=14734%,

11, Ha @=+46859" Kacrop wne saxogur, Adrapec He poCXCIANT.
Ha @=-+3745" Kactrop 15 ampesa: 226°41" u 11%03"; 0° 4«
19105, 133°19" n 3708, 180° n 7207*; 15 oxtaACpsa: asuMyTH —
Te wxe; 23904, 7706, 15%08% y 19904, Anvdpec, 15 anpeasn:
303°34" » 23%30%; 0% u 4703%; 56°26° n 8=36%; 180° u 16701,
15 oxTatpa: asumyTel — Te xe; 11927, 159504, 20732% u 3757¥,

112. Ha @= 43957, paspopencrsue: 268°32' u 6725%; 0° n 12931%;
G1°28" w 18738, +30°03' u —30°03"; 12914, Jlernee comHiecron-
mae: 254°52° u 3700M; 0° m 12725%; 145°08" w 21751%; +53°30/
B —6°36" {Gesan Houn); |8%52%, 3uMmuee coapuectrosmme: 320017

©o@ QUOBW. 0° u 12%29M; 30°43" » 15Y18M; +6°36" n —53°30"; 5753,
Ha ¢=-+69°18 B nesn pasoneucrsus: 267°46" u 7304%; 0° g»
13=14™;  92°15" o  19923%; 4-20°42" 'w  —20°42'; 12v19%,
21VE 8> (90°—g@), ne saxonur; +44°0% m +2°45", a c yyerom

cpeaneft pedpaxnun  +3°00° (noampumft  mers); 22.XII d<L—
—(90°—¢), He BocxomuT; —2°45° (cymepuu) w —44°09" (noasnp-
HAR HOUB). : T

113. Cupnye B 8%43%; Perya » 17727%; Kaneana = 1§701%,

114, 177074 8 u —B8°11" 16%33%,1 un +11°10.

115. 9,02 a. e. un 10,06 a. e; 29,83 a e » 30,31 & ¢

116, 29,83 a. e. u 29,52 a. e, [TayTon — Ouume,

117, v=arccos {—e).

318, 0,093 w 1,38 a. e.; 0,777 u 0,44 a. e. Aznoune ~ Gaume,

119. 1,081 a, e 1 1,975 a e; 3,930 a. ¢. u 4641 a. e

120. 225 cyr w 5,458 roxa. :

121, L,8Y roga u 919 aer.

122, 3455 u 74,15,

123, 185,3-10% wm u 526,7-10°% uwm,

124. 0,017; nepureanfi u adenui. ’

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

3126, 1,467 a. e. u 0,533 a. e.; 2,666 a. c. % 0,382 a, e

127. Or 23'12” no 19716".

128, 0,017, 0,983 .2re. v 1,017-2. &; 1,07; 1,09, 1,67 u 7,04,

13¥4



129, 680 kmjc 1 4,74 gm/e.

130. 28,7 xmfe, 17,9 kvfc 8 13,0 rm/fe.

131 v=arccos (—e).

132, 2,734 a. e. 1 3,102 a. e )

135. 887, 0,387 a. e; 0,206; 0467 a. e.; 1467 a e; 0533 a ef
47,9 xmfc; 231; 2953 roaa: 9,554 a. e; 0,085; 10,079 a e
11,079 2. e 8,024 a. e 9,63 wm/c; 1,25,

134. 3 anpesn 1974 r. # 12 monn 1977 1.

135. 6 zexadps 1978 r u 2 despans 1976 r

136, 341° n 16°

137, 266° & 112°

138. 8 okTadps 1975 r. v 22 anpess 19756 .

139. 20 wioua 1976 1.

140. 5 ampena 1977 1.

141 19 man 1975 1.

142, BGnuszu 2 nexalpa 1980 r.

143, 0% 62°; 0% 180°% 0°.

144, 270%, 270°; 225% 270% 349°

1-45. 7,26 rojga.

146. Mape: 15 u 17 aer; 56,7-100 rm # 398.10% MK,

Spor: 37 ner w 44 ropga; 20,3-10° ®m 1 4164107 kM.

147, 6371 xm w & 1/300.

148, 41,40 10° xw, 149,6-10° xm u 8,794

149, 149,6-10% xu 1 87,794

130, 57°027, 61°31" w 53'55".

151. 33’317 » 207227,

152, 381 860 kv n 0,0634; 382 140 v u 0,0641.

153, 79,80-10% wm u 0,206,

154, 2258-10% k=015 a. e, 1,458 a. ¢. u 0,222,

1535. 07,48, 0”51 u 0”46, 0,302, 07,3056 u 07,300

158. Ot 87,943 po 87.650.

157. 1736 xm.

i58. 71 400 xw, 69900 rM, 67000 xm 1 A 1/16; 60000 k%, 58 000 kM,
54200 kM v == 1/i0

159. 30500 kM & oxoso 5-108 xuM.

160, 1091 wan 696 000 xm, 570 rmM n 17 200 M,

161. 421,8-10% wv, 670,910 =wm, 1070-10° um u 1882-107 xm.

162, 9400 km ® 23 H00 KM,

163. 07,549 ¢~*=2,66-10-% panfc; 4,62 mfc, 4,00 mM/c 1 2,31 mfc

1684, 0/.610 c~t=36",6 ¢! u 12,7 gmfo; ¢V,605 ¢'=3673 ¢!, 106 xujc
n 6,13 wkm/fc

165, 247377 4=24"37T™24°; 241 m/c, 226 M/c w 155 /e

166. 60°0; 75°5 n 82°8.

167. 1762 u 20253,

168, 23452m 2 2510.42; 3582,

169, 1172 u 8,24 ropa=13,37.T.

176, 35,?% n 49,52, 29,78 u 42,11; 13,06 u 1847; 4,74 n 6,70 (mce
Km/fc).

171152 u 11,3; 134 n 12,8 (xmfc); 2,27 a. e

172. 47.9, 59,0 u 38,9; 24,1, 265 u 21,9 (xm/c).

173. 0; 36,4; 13,5; 139 (zmfc).

174, Jiapes: 18,0, 195 # 16,7 (km/c); 18,0 n 254; 188 » 26,6, 174
u 24,6 (em/c). Anonnc: 212 60,0 u 7,5 (xm/c); 21,2 u 300; 451
u 63.8; 159 u 2256 (xm/c). .
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175,
178,
177.
178.
179,

180,
181,

182.
183,
184,
185.
186.

187,
188.
189.
180.
191,
192,
193,
194,
195.
196,

197,

198,
199,
200.
201,

202,
203.
204,

205.
206.
207,
208,
208,
210.
211
252,
213.

214.

0,327 a. e u 0,440 2. e

26,48 rw/fe; 25,33 1 35,82 (km/c).

30,55 rM/fer 27,75 u 39,24 (xkm/c).

0,42 a. e

vg=160 rM/c>ra=159 kM/c, no runepbone; ve=36,5 KM/c<T =
=379 wMfc, no saauncy, T=267 roza.

4,356 roaa; 2,667 a. e; 0,1153; 2,360 a e; 2,974 a. e; 18,3 xm/c
u 16,24 xm/c.

3,19 a. e; 5,70 roxa; L21 roma=442%; 18929; 18,10; 1683 =n
16,01 {=xm/c).

0,107.

14,7,

333 000,

2236 w 14,3 xmfe; B30% u 1,71 wm/c

14,6 n 140 xmfe; 14,4 0 20,4: 14,2 ¢ 20,0 wmfe. 2,02 u 1,45 gu/c;
1,87 u 2,64; 1,58 u 2,23 km/fec.

421,7.108 xv 8 17,3 xm/c; 1883-10% xm a 8,18 rm/e.

Bi:n®u bk

B 8 pas Gomme; 243% u 10,42 rona.

38,63 cyr.

791 uw 11,2 559 n 7,91; 2,64 w 3,73; 1,02 u 1,44 rm/c,

1,02; 1,08 u 0,97 ru/e.

437 n 618. 218 u 309; 146 7 206 rm/c.

1,68 u 2,38; 7,32 w 10,4; 3,54 r 3,00 rufc.

6,46 kM/c n 24354.5: 457 wM/c 7 TTI8™.

2,89 wmfc w 3=05™; 204 =xM/c u 8943, 3490 gkm/c B 57i3M;
247 xmfe u 144454,

S ]/71—
m]/w;_ﬂm, Tn_HI'

280 xm n 7,74 rM/fo; 2080 M o 6,53 wum/c; 4190 &M u 6,14 =xm/c
36790 xM # 3,07 wmfe.

$7000 v 1 1,45 wmfe; 89600 km n 28,2 xwmfe.

Jemunte: 7,79 wmfc w 192883 735 xMmfc w [745%,  Jlyuuspe:
1,59 xafe u 2907 1,34 kum/c n 3734M, Mapcuanckne: 3,44 uwm/c
H 19507 3,11 kmjc w 228", I[OnurepoBet: 42,1 xmfc uw 2758
41,8 xMm/c a1 3501,

30°53 u 229° ® sanany; He peaned v 1°20 x sanazy; 0°,10 n 4°30
K BOCTOKY ([0 3eMHLIM BPeICTABNCHHIM).

flo snmuncy: a=12760 kM, e=0,485, T=240%; yhmer wo runep-
fone, ynaier #a nJadery,

301 xw 1 294 wm/c, 630 kv # 3,34 ®Mfe; 724 kM u 7,26 mm/c,
1534 kM u 8,28 wm/c.

0,435 u 0,565; 4,252 u 0,748,

440 8 5 44M 9, BhM g 11722,

00123 n 0,0128.

1,58, 1,71 u 1,46 wmfc; 1,85, 1,69 u 1,61 wm/c.

0,108 » 0,107,

0814,

6625 wm; 0,011; 89%.4; 776, 7,85 n 7,68 umfe; 44%1 u 45v.3,

26 170 xy: 0,737, 11342M; 390, 10,02 u 1,52 gmfe; 556 u [0w47,
22240 km; 0,868 39%5; 098, 368 u 0,26 (kmfc); 172 u 3893,
1 100 w; 0,212; 4716%; 37,3, 46,3 u 30,1 xm/fe; 93% » 163n,
27000 xu; 0,74F; 40620 w; 9,94 w 1,48 xmfe; =17 u 1173
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(215

216.
217,
218.
219,
220.

.

221,
222,
223,
224,
225,

226,
227,
228,
229,

230,

231,
232.

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

239.
240,

241.
242,

243.

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

251.
252;
253.
254.
255.

a=1880 x4, g=1780 ku, Q=1980 ku, H,=43 ®u, =005,
vas= 18] KMo, £o=170 kMl Do=158 kM/fe, f=57" 4 T==H5Y..
1,262 a. e 0,208; 0,708 rona=258 cyr; 11,6 kmfe. -

94°1 x sanary or Coauna,

5,6 xm/c; 37°,6 ® BOCTORY.

2 roxa 8 mec.=974 cyr. .
0,862 a. e; 0,161; 0,400 roga=-146 amefl; 11,5 km/fc: Bocrousan
aaonranus 456°56; K Bemae: 108 wm/fc, no semuuM. DPEACTABACHHAM
snoHranng sanagnas 98°3 (B nebe Benepsl — socrounan);. 2 ro-
Az 1 mec

Uepes cuHONRISCKUA HEPHOA.

3,70, 8,86 u 0,46 mfc?

B 6 pa3r

273 u 11,3 mjct,

%,45, 1,09 u 0,93, 0,41 m/ct

Ymn® u m.

0,59 cm/c.

0,59 cm/c

0,27 cm/c2.

0,27 em/c?, a 8 none taroredss Coana 0,69 em/ct,

m:nt g ml,

Or 271 no 6,28 com/ch, or 242.10~% no 6,82 10-'cm/c?
or 4,74- 104 mo 1,68 cum/fe? (B 3550 pas).

Ot 0,18 zo 8,11 m/c* (B 45 pas).

Ot 0,93 ecm/e? no 8,21 m/c? (B 879 paa).

75 emjct u 3,76 cm/c2.

4660 kM o1 neatpa 3eman.

343080 xM O uentpa 3eMAH.

1:16; 07,37; 156™; 750%, 60* u 190%; 1:8; 07,14; 17=1; 2000r
(nukorpa we npuMmensierca), 170% n 500=.

D 538" B 53, 180* » 137 2) 430% n 4/.6; 1730 (ne npumenserca)

a 1.2,

1} E2R0; 27 FEm3; 140%, 12% u 35% 2) 1:10, 27; 1im6; 160%,
13* u 40%.

1} 25% u 80/: 35% u 57 70X w207, 2) 28 u 71"; 40% u 50'; 807 n 2%/,
1) 371= » B'4; 520 u 3.8, 1040 u 1’9 (ue npawmenserca);
W, =180% 2) 124* & 16°,1; 173% n 11'5; 346 » 5.8, W,=55%
BCE NPHMEHHMEL

W,=42* uw W, =500%,  W=2560%— nogxomur; W, =831,
W= 1000% 8 W= |500% — e noAXOAWT.

0,70” n (" 14,

2" a 1”8

§7.4, 50% » 20 mum; 07,18, 438% 8 32 mm.

Hse — 8 miofoit; Tpeths — upn 60 # D=120 M.

Mapc w VYpan sugsst, HerTyw — #a npesesne.

37T w 30%,

1} 0,36 mm 1 28 wmm; 6974 mm~!; 18900 km/mum 1 124 wm/uwm.
2) 29 My o1 223 Mm; 876 MMl 2340 xu/mm B 15,6 gm/Mm,

4.3 um—1; 68000 xm/mm u 470 xm/mm; 0,1 Mm 1 7,4 mm,

344 em; 1:104; & =1mm~}; 0,08 mm.

80e, 115 u 192, :

135 n 1478,

40,6 My 1 277, 13,5 M n 9,




256,

257.
258,
259
260.
261.
262,
263.
264,
265,
266.
267,
268,
269.
270,
271.
272.
273.
274.
275.
276.
277.
278.
279.
280.

281,
282,
283.
284,
285,
286,
287.
288.
288,
290.
291.
292.
293.
294,

295.

296,
297.

298.
289.
300. 1
801,
d02.
303,

304.

365.
306.

G50 mm; 104 w; 1:16: 0,22y 16m,1; 13007 {ue npﬁ?nenﬁewn‘]

X 108?"1’5 6 2-u.18,5; 13¢, 539 i 158¢; 69, 25¢

Ommecm—tﬁ “ 02; Panno = !24’ 42w 42’

17,64; 0”025 u 0 28,

039 1,82 1 0,11.

312° 248° u 280°,

=6 1 32

=49 u 166,

~ 639,

gm 5. 5m0; 7m8”

i7.

437108

4+ im25 n 3,16; +0m24 n 1,25; —0m,17 1 1; L1Z2,

+2m 40 5 +4m,32; 4-0m,74 u —0m20

1,00; 4,13, 18,4 n 5,86; 1,24, 2,54 n 2,38.

1,69 » 1,79,

Ha 1m50; 3»01 u 5 Ign.

+3m 98 u +57,48; —1m90 u —JmAL

25,1.

437100,

12109,

~83 u —28m 84 21" n —257,86; 49" n 1880,

—Gm .G u 127, L Emo y 2

12m1 u 13™3; 14m9 u 16m.1; i5m]1 1 16™3.

33@3}1006;)3330, —4™ 4 i »1»0"‘ 2.

fIpue xameres Cnpuyc B 150 pas; cBerumocTs £ 3men Goasue B

2,68 pasa.

E;: Ey=14,3; L, Ly=0685.

200 e u 652 cB. vy 27T ne w B8 e r: 398 ne w 13 em. 1.

0",004; 07,048 u 0”752

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

16,8, 12940; 1:520.

3,16, 1; 3,31

8320 u 17 400

280800 u 61800; 561 n 2,45

67300, 1,3; » 13,2.108 pa3 meubuie,

32,2 ne u 07,031; 192 nc n 0,052 239 nc u 07,004,

46,6 ne ® o021,

Obe cnabee: s 2,5 n 36 pas.

+0m 41,

+6m83 1 T™40; 4839 n +8m96; +117.20 u +11™86.
F1m50; 17, 75: +0m 99,

20 000 K; 6000 K; 4400 K.

Or 5750 no 5800 K.

4995 A { = 5000 A)

13600 K; 8400 K » 3000 K.

15200 K; 13200 K = 3900 K.

20000 K: 11 100K; 6000 K n 3240 K.

15 500 K; 20300 K; 9100 K; 5080 K; 4060 K; 3350 K.

1448, 2615, 4869, 8041, 1869, 1427, 3184, 5703 7135 w 8648 A
3,1 g 29 1.6 1 4,3 97 # 912 700; 45 # §9900.

53 n 147 000; 93 n BO4 400; 394 u 61-108,

Passuune B 494 pasa
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367. 650; 2,1; 0,97,
308. 0,0014 » 38; 0°,0017 n 23; 07,0035 u 42.
308, B 400; 10% g 25-10% pas.

31, B2.
311, = (™,05.
312, —3m0.

313. 21 u 5,33-10-4 rjom® 31 m 1,89-10-% r/ew% 0,28 u 32,0 riemd
3t4. 4570; 71 w 4,0-10-% rfem® — cpepxraranT,;

12,1; 1.6 u 0,99 rfcv® —3seafa raapHoll BOCALOBATENLHOCTH]
1,78-10-% 0,012 & =900 xr/cwm? ~ Geuil KapIBK.
2.8,

315, 42,
316. 42,
317. 28 1 2,1; 20 1 1,8; 1,18 n 1,06.

318. 1,6; 4,1 u 0,96 rfem™ 1,9; 6,9 u 0,41 rfew®;
1.2; 1,7 u 0,90 rfeumd,

319. 39-10°2 xpt, 4,33-108 vafe, 374-10° tufoyr u 136-10'% 1H/rON;
§77-102% ks, 19,7-10% Ta/c, 1710 rafeyr u 62-10% wa/ron;
454.10%2 gmr, 50,4.10° /e, 4,35-10% wafeyr & 15,9-104 ra/ron;
2571028 kat, 28,6100 Tafe, 24,710 tofeyT B 90,1. 1047 ta/rox.

320, 7,35-10'% ger; 8,06-10' ner; 1,26.10%2 ner; 1,66-10° jer.

321,

3ees- .

g‘; My | Ly | My |Ly|M] R | RY | B yITK
fipo-

auon | -+27,68{7,0 |+27,6306,91,82,1 19,7 0,25 15400
Ciyr- _

nuk [+13.01 52 - | —10,6[0,0L3[2,3. 107%3,9- 1008|7600

ﬂpOHHOH-—BBESﬂﬁ rAaBHOk HOCHLIOBATRALEDCTH, CRYTHHEK —
Oenpfi Kapiuk.

322, | 3nes- v 1 Ty
41263 My VLo My Ly | R R 1 M I‘})CMS gl

a, | -+47711,06--4m66 11,07 |1,05]1,16]1,05]1,28] 5870
2y | -6,08 10,30i45,50 |0,49]1,03]1,0910,95(1,23] 4600

Ofe 38e3au PHE3HOR NOCARACRATENLHOCTH,

323. 3™ 91.

324, 3m 85,

395, 4m73 7 4781,

326, 1m 09,

327, 1m 57,

328, 4m 68; 5m.22 » 6m,79.
329, 25.4; 115 » 369~37.
338, 2,7,

331, 152 'a 66,5

332, 1.

333. 46009, 25133, 183 1,8 53 32
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334. B 33 u 22900 pas,
335. B 23 u 1,7; 2,3 u 1,9 pasa.

336, Ot 730 Iio 1010 (3 1,38 pa3za) u or 160 xo 230 (8 1,44 pa3a).
337. 4300 K n 4650 K.

338, m o ayues I VP i A by
fan eyTxy) | (38 cyTEm)

a M. Menpeanuu 0m.16 i,16 —m 121 07060

{ Dauzsenosn 0,80 2,08 —0,236 | +0,118

7 Opaa 1,28 3,2 (), 535 ¢ -0, 268

TY iura 1,40 3,63 —0,380 j -+0,130

UZ IHura 1,37 3,533 -0,27% { 0,140

Yeeauue- | ¥menbire-
B KeATHX Ayuax AV ALy 6;’;’;{& 6:;‘:33
{ag ¢yTun) 1 {3a cyTun)

P, cyTEn

a M. Mennequisl 0™ 11} 1,11 | —07m 083 -0%,0428 3,97

{ Bausneuos 0,48 1 1,56 | —0, 1425 40,071 10,15
1 Opia 0,83 12,15 —0,347 | 40,174 | 7,18
TY 1lura 0,871 223 —0,236; 0, 1181 11,05
UZ Uinra 0,881 2,95 | —0,179 | 40,000 | 14,74

Yraszanne: y nedeun Oaeck BozpacTaeT npHmepHe B ima paza Ool-
CIpee ero YMeHnIeHus.

338. [lanime Any  rpadexob.

3Beana P AV AB A{ BV
a M. Meagennuw 38,97 om11 0m,16 + {05
1 Opna 718 0,83 1,28 +{,45

¢ Baussenos 10,15 0,48 {,80 401,32
TY Hura 11,06 0,87 1,40 +0,53
UZ Hluta 14,74 0,88 1,37 +0,49

340, 3»5 u hm4,

341. B 5750 pas, ua —1™ 88 umu B 5,66 pasa.

342, 1/250 w 160-10% 1000 nc

343, 2600 w/c.

344. 3,16 Mnc=10,3-10% ¢p. r; 32-10% mex 13108 nc;
10,5 Mnc=34,2-10% ¢p, r.; 43:10° 0cx30- 104 ne,

345. +40.8 wu/e.

346, 19,7 am/c.

347. K duoser. koany: —0, 042 um 0 0,043 um.

348, 4860,2; 4101,3 u 37484 A 4861,5; 4102,4 p 37504 A
349, —19.8 kmfc u —27.3 KM/{:
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340.

35%

352,

353.
354,
355.
356.

357.
358.
359,
380,

361,
362,

363,
ag4,

365.
368,
367.

368.

369,

376.

371.

+208 rm/c,

15158 fokfe,

AVr=0 npy P00 n (hy —M o =0° mau 180%

AV, =998 gufc npn B=0 8 (ha—h - ) =500

13,0 kaef& u-236%2; 10,1 ku/c'n 134°2: 17,8 rmfc B45% 1
33,4 gmfc w 201°9,

15,8; 12,2 u 78,0 xm/c. ) B i
+0°,036 u +07,383; —0¢,003 u —07,035;, +0¢481 u -—~2",556.
Hpussro d < = {800”. Amsranp: sza 2740 ner, X .CeB.-BOCTOKY,

o= 19T4OME0C T w §==--0°01'337; Cnuxa: 3a 33300 ner, ¥ 1000«
3anaay, a=13"12140°0 11" §=-~11°1331"; ¢ Wunelina: aa 3%4 roaa,
K I0r0-BOCTORY, a=22902%37¢7 u §==—57°10'56",

a=1"50"45°4 u 8= 4851’89, ¢ =13"26™11¢1 n

=P 17107417 @==22703%22¢ 1 8 H==-—B6"4T"12".

24 mmfc u 38% 6 wm/c u 146°

20,8 wmfc u 99°

41,2 gMfc u 43°2.

Yepea 310-10% zer: 5,50 nc u 07,182; 07,755; 0 u 19 xmfc; —0m,71.
‘«ieé)ea 28.1.10% ger; 0,902 nc u 17,108, 77,992, 0 w 34 m/c
- 78,

10 teic. aer masad: 1,60 ac a 07,625, 27 505; —28 wMfc 1 19 mM/e;
4™ 46, :
Yepes 10 Ttee. aer noche dauboabinero cOnmkenusa: 0,867 nc u
17,034; 67.915; 412 gm/c u 32 wmfe; —0™ 62,

30.10%, 115,5-10° u 240.10% (km/c).

B sa;cpmoé: 545 Mme=178-10° ¢a r.; 2-10* Mne=06,5-10% ¢ r.;
4105 Mpoc==13.10% ¢B. 1.; B oTkpuToil: 564 Mnc=1,84-10% cB. 1}
2,21-10% Mnc=7,2.10° ca. r.; 5,08-10° Mnc=16,6-10° cB. .

0,29 n 1,85,

0.29¢ pmecto 0,25¢ u 1,6bc smecro §,75¢.

510 xmfe, 10,2 Mnc=33,3.-10% cn. r, 83,1 10983, 10® e,
—2Im8 u  43,7-10% 780 xmfc, 156 Mmc=509.10% cs r.,
49.9.10%%36,3-10° nc, —20™.9 u 19,0-10% 1200 xm/fc, 240 Mnc=
=78,2.- 106 ca. r., 62,8-10°%419-10% nc, —21™,8 u 43,7-10%

1) 3,06-10° Mnc=10-10° es, r,"a 76-1(17;

8,59 10° Mne=11,7-10° ca. r. u 132-101% .
2) 4,14-10% Mpgc=135-10* cs. r. m 331-10'% 5,32-10° Mnc=
=17,3.10° cB. r. u 525-100,

B sakpervofir  1,62.107 Mne=528.10° c¢s. r, 4400 ne==
=43 107 cu. 1., 8,32-10'. B orgpuroi: 1,74 10° Mme=567X
X 10% en. r., 4720 ne==15,4-107 ca. r., 10-104,

B aakpoitofi: 828 Mnc=27-10% ca r., 963 nc=3140 ¢n. 1,
4371012,

B orxpoitof: 864 Mne=2,8.10° ce. 1, 1000 wc=3260 cs. r,
4,79-10'2, '

0907 c=272 000 wm/c; 4,67 10° Mnc=152-10 ¢cB. 1, 1
6,36 109 Mne=20,7-10° ca. 1.



NPUJIOKEHUE

Tadavya 1

Tlepenon enunun npemenu B rpajyCcHye efuHHIE

Yack MuEYTH BpeMens B rpafyesx Cexkyuas spemenn p Mpnytax |°
P Tparycsx H MHHYT2X AYFH 1 CEXYHABR AYTH
q o M o M v . c o e row
} 156 i 0i5f 31 7 45 i ols} 3t 7 45
2 30 2 1030 32 8 00 2 10301 32 8 00
3 45 3 {0451 33 815 3 1045 33 8 15
4 60 4 1 00 34 8 30 4 190 34 & 30
B 76 & 115( 3 8 45 B {1115 35 & 4B
6 90 6 1130} 36 9 00 6 {130] 35 S 00
7 105 7 145} 37 915 7 1 451 37 9 15
8 120 8 2 06 38 9 30 8 2 00 38 9 30
9 135 9 215 39 9 45 9 215 39 9 45
10 150 10 2 30 40 10 00 1] 2 30 40 10 00
11 .1 165 it 2 45 41 10 15 il 2 45 41 10 15,
2 180 12 |300) 42 10304 12 {300 42 1O 30
13 195 13 {315 43 1045 13 {315 43 10 45
14 210 14 3 30 44 I 00 i4 3 30 44 1 00
15 | 225 15 13451 45 {11 15 i5 | 345 45 11 15
15 .§ 240 i6 4 00 46 {11 30 Hi 4 00 46 i1 30
17 255 17 415 47 11 45 17 4 15 47 il 45,
18 | 270 18 430 48 {12000 18 (430 48 |1200
13 | 285 I3 1 445) 49 {1215 19 [445) 49 [ 1215
20 1300 .20 (500} 50 {1230 20 |s500] 50 12 30
21 315 21 515f 51 jiz4s| 21 5 18] 51 12 45
22 330 82 {530 52 §1300) 22 |530] &2 13 00
23 345 23 5 45 53 13 15 23 5 45 53 13 1%
24 1360 24 1600 54 13300 24 1600 54 13 3¢
25 6 15 55 13 45 25 6 15 55 13 45
26 [630( 5 11400F 25 16380 55 14 00
27 16451 57 4 16F 27 | 6451 57 14 15
28 | 700} 58 J1430) 28 (700! 58 |14 30
20 1 715) 59 {14455 29 17151 B9 i4 45
30 1730} 60 {1500 30 17301 60 1150




Tabanuya
Hlepesoa rpafycHbIX eANHMHIL B SAHHHIBI BpeMeHy

2

[pany eur MEHYTES AYTH B SAHHHUZY Cexynad RYrR B eXfHBuAX
B ;ﬁ;j?;:ifx BpemMenn BPEMEHH
o Y ’ e ' M ” 3 # [
t 1o 47 1 jo 4] 31 |2 4y 1 foo7i 31 |2,07
2 10 8 2 0 8 32 2 2 10,13 32 2,13
3 [012 3 612} 33 212 3 10,204 33 12,2
4 -1 {16 4 10167 34 2 16 4 0,27} 34 | 297
5 1020 5 1028 35 220 5 (0,33 35 {2,383
6 §024 6 [0241 36 2 6 0,40 36 2,40
7 1028 7 102381 37 228 T 10,47 37 §2,47
8 {032 8 (032 38 232 8 10,53] 38 |2,53
g 1036 g [¢361 39 2 36 9 0,60 39 [ 2,60
10 0400 10 |040] 40 | 240] 10 |0,67] 40 | 2,67
1} 0 44 11 0 44 41 2 44 H 10,73 4] 2,73
¥4 0 48 12 | p 43 432 ‘ 2 48 2 10,80 42 2,80
13 1052 13 (052 43 | 252} 13 |o,87| 43 |2.87
14 0 56 14 0 56 44 | 256 14 0,93 44 2,93
5 L ooy 15 ooy 45 | 300 18 1,00 45 | 3,00
20 1 20 16 1 4] 46 3 4 16 | 1,07 46 | 3,07
3 ;2008 17 11 8] 47 |3 7 [ L,i3] 47 | 3,13
40 12400 18 (112 48 | 312 t& |1,20] 45 {320
50 |320) 19 (116] 49 [ 35] 19 | 1,27 490 |3,27
60 [ 400§ 20 120} 80 320y 20 1,33 80 |3,33
70 1 4408 21 124} 5l 3245 21 1,40} 51 3,40
80 |5 20k 22 128 B2 3281 22 11,47 52 |3,47
90 | 6004 23 132 B3 33249 23 [1,83] 53 |3,53
100 |6 405 24 136] £4 336 24 1,601 54 3,60
150 (1000 25 1140} 55 3404 28 1,671 55 | 3,67
200 1320 26 [144] 66 [ 344 26 [1,73] 56 |3,73
250 |16 40 27 |1 48| 57 3480 27 11,801 57 | 3,8
300 2000} 28 1821 58 4352 98 1,87 58 13,87
350 (23200 20 | 156] 59 | 356) 20 193] 59 3,93
360 12400 30 | 200! &0 4000 30 | 2,00 60 | 4,00
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Tabauna 3

flepesop, muTeprafos BpeMeHs

Npu nepesone HUTEPBAOR cpeanero spemens AT B HuTepBANM
3Be3ANOF0 Bpemenn AS nonpasxa BpuGananercs.

fipu meperofie MATEPBAROE 3BE3ZHOFD BPEMeHH AS B HHTCPHAAML
cpeanero spement AT nonpasKa BrMATAETCA,

|

51 & e | & S i E i 2i2hglglsala
=] 5 g g £ 5 £15 | EVE |8
= = = = = = o = o ; [
q M < L4 M < M c M < uil T M ¢
tio tolizie o8] 1§ Oiie] 8931 5)46; 8
210 20814 2 1w 21 oh17)] 332 5147 8
3t0 30(15 12 ¢8 37 918} 3E33; 481! 8
alo 3o01s |2 3L 4j 1 19 3ha4) 640 8
5'p 4ofi7 |2 47 5] 1|20] S)3) 6;580] 8
slo B3§18 12 & 6] VT l2t] 343 651} 8
711 01913 o074 7Tl 1y 4137 6452 9
811 1962 |3 t7 4 8§ 1 423 4438} 6153 9
glt1 e2afer a3 2701 @4 Ujgzqal 4038 61541 9
1wt 3%fie2 |3 87 plof 225 4040 TS5 9
111 48les i3 a6 pri| 226 a4t 7ha6) 9
1211 s8bos4 |3 selt2f 2lor| 4427 7 87 9

3 201281 54431 7[5881 10

141 2129 s5f4a) 708910

151 2131 545 796010




OFNARNEHHE

lpenucaoBre & . v « « + .« . . 0 . e e

1, Ocuosbs cepHICCKOR B GPAKTHYECKOf aCTPOHOMHM

I

§ L
§ 2

&3
§ 4

§ &

Kyasmunannas csetia. Bra ssesanoro #efa EHa pasmxm
HHX reorpadHuecKEX Tapaniennx |

Buasmoe rononsoe ABmxesnue Coanua, CMEHA CE30ROB To-
A3 B ACTPOHOMHYECKAE NPHIHAKH TeNJOBHX BONCOB . |
CHCTeMB CHETR BPeMeH# .

[TpakTnyecroe onpepencHue reorpa@nqecm{x I{ ueﬁemmx
SKRATOPRANLHEIX KOOPAHHAT . . . . .
IMTpeofpaacpanue HebecHHX Koopmmaw ‘& CﬂCTEM ‘crera
ppemeis, Bocxoa B 3axog ceeTHA . . . . . . -

OchoBa TEOPCTHYECKOR acTPOHOMHA H ueleCuofl MeXanuxH

§ 6. DMnupuueckue saxony Kenaepa n woupurypaman miauer
§ 7. Paccrosnus, pasmepu H Bpamense Tet Comieynofi cH-
creMw .
¢ 8. 3anom BCEMHPHOFO THI‘OTeHKSi B 3agaya nsyx £1-, SO
§ 9. Hexyeerpennwe sefecubie Teda8 . . . . . v e
§10. Taxeers ® T#roTeRMe . ., . . . . . .
I11, Tenecrotin
§ 11. XapaxtepucTHKH TENBCRKONOB . . . . . + . . . .
IV, Ocuoosnt acTpodu3nkR # 38e38HOR aCTPOROMEM
§ 12. Breck cmertdn . . ., e e e
§ 13. (usugeckas npupols Cmmua " 3se3.u. o
§ 14 Kparunie B nepeMensnie Spesmm . . ., . P
§ 15. smxenne apeas # [3JakTHE B ﬂpoc’rpauc'me L.
OtrseTn e

Hpusowenue ,
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