MwuHncTepcTBO 0OpasoBaHus U Haykn Poccuinckon denepauyum
Akagemums noBbILEHUA KBanudukaumm n npodeccruoHanbHON
nepenoarotoBkn paboTHMUKOB ob6pa3oBaHUA

XXIlI Bcepoccuuckaa onmmnmaga WKOSIbHUKOB

No aCTPOHOMUM
3aKnynTenbHbIN 3Tan
r. CapaHck, 21-27 mapta 2016 .

TeopeTU4eCckuun Typ




TEOPETUYECKUU TYP
IX/X.1 cuHxPOHHBIE KYNEMUHALIMM

BepxHue KyJbMUHALMM ABYX JAJIEKUX 3B€3]] IPOUCXOAAT OAHOBPEMEHHO, IIPH
3TOM 3Be3[bl PACIHOJIATATCH CHMMETPUYHO OTHOCUTEILHO 3eHUTA. Bo Bpems
HUOKHEHd  KYJbMHHAIMM 3TH  3Be3Ibl  Pacnojiaralorcs CUMMETPUYHO
OTHOCHUTEJbHO TOpu3oHTa. Qupeneaure MUPOTY MeCTa HAOJIIOICHUS.
ATMoc(epHy 0 pePpaKIUI0 HEe YUYUTHIBATh.



TEOPETUYECKWMU TYP
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TEOPETUYECKUU TYP
IX/X-1 CUHXPOHHbIE KYJIBMUHAL A
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Cuctema oueHnBaHUA:

[TocTpoeHMe CyTOYHOro NyTu 8
3Ha4yeHne WnpoThbl 4+4

NTOIO 16
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TEOPETUYECKUN TYP _ \
. Ix/x-2 BCTPEYHOE OBUXEHUE

[1Ba cnyTHMKa BpawlaroTCA Mo KPyroBbiM 3KBaTOpUaribHbIM opouTam
BOKpyr 3emnun. U3BeCTHO, 4TO CNyTHUK 1 nMmeeT paguyc opomuTtbl 18650
KM (10 knacc: ropusoHTanbHbIU napannakc 20°) m obGpaTtHoe ABMU-
XXeHue (NMPOTUBOMONOXHO OCEeBOMY BpalLeHU0 3eMsn), a CIYyTHUK 2 —
paguyc opbutbl 36700 kM (10 _Knacc. ropu3oHTanbHbIA MNapannakc
10°) u npsamoe AaBuXeHue. [Ona HabOnwpatensas Ha 3KBaTope B
HEeKOTOPbIK MOMEHT BpPEeMEeHM CMYTHUKU HaxoasaTCA B 3anagHoun
nonyccgepe. Bbicota nepBoro cnytHuka 30°, BbiCOTa BTOpPOro
cnyTHukKa 60°. Kakon 3 cnyTHMKOB paHbLle nonageT B 3eHUT U Yyepe3

Kakon TMNpoMexyToKk BpemMeHU? ATmocepHoOun  pedpakuuen
npeHeopeyb.




TEOPETUYECKUATYP _ .-

IX/X.2 BcTPEUHOE BMKEHKE

@ =180°— y —(90°+ h)

r _ R
sin(90° + h)  siny

| @ = 90° — arcsin(sinmw cosh) — h
I

30° 43°
60° 25°




TEOPETUYECKWMU TYP

IX/X.2 BcTPEYHOE OBVMXEHVE =
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TEOPETUYECKUN TYP _ N
. Ix/X-2 BCTPEYHOE OBUXEHUE

Cuctema oueHnBaHUA:

BbluncneHune pagnyca Op6I/ITbI

OnpeueneHme yrna reoueHTpmn4eCcKkoro 3eH.pacctr.
OnpeneneHme er'IOBOI7I CKOPOCTW CMYTHUKOB
Y4eT yrrnoBon CKOPOCTN 3eMNu

BbluncneHue BpeMeHUN npmxoana B 3€HUT

BbIBO/ (ecrnu npaBunbHbI Bce BbIUUCTEHMS)

NN BN OO

NTOIO 16

[0QM4YHbIN Napannakc BMECTO CYyTOYHOro 0



TEOPETUYECKUA TYP _

o

,Ix.3 ONEPEXAIOLMN BOCXO[A —

B HexkoropoM mnyHkTe 3emuin HeHTP aAucka JIyHbl B3omen Ha 20 MHHYT
PaHbIle 10 MECTHOMY (CpPeAHEeMY COJTHEYHOMY) BPEMEHHU, YeM B Npeabiaylume
CYyTKH, Haxoascb B co3Be3guu Ppi0. Onpenesure BO3MOXKHbIC 3HAYCHUS
IIUPOTHI 3TOr0 MYHKTA. ATMOC(hepHO pedpakumeii, CyTOUHbIM MAPAJIJIAKCOM
JIyHBI M 3KCHEHTPUCUTETOM ee OPOUTHI MPpeHeOdpeYb.



TEOPETUYECKUU TYP _ .

o

,Ix.3 ONEPEXAIOLMN BOCXO[A —

d = 360/T = 13.2°
16 YT BAC = 180° — (90°—) — (180°—y) =

vele—i,e+i]= C =@ +y—90°
=[18.3°, 28.6°] W@

| = 4°

B [Opn3oHT A
[leHb 2, [leHb 1,
Bpemsa (T- 4 MuH) Bpema T
d [
Teopema cuHYCOB: . S = — ==
sin(90" —¢) sin(p+y —90")
d l - l
cos¢ —cos(p+y) siny sing —cosy coso

siny sin@g —(cosy +(//d))cos¢ = 0.

cosy +(1/d)
siny

(p = arctan e [+68°, +76°].



TEOPETUYECKUA TYP _

i

,Ix.3 OMEPEXAIOLWMNK BOCXON

Cuctema oueHnBaHUA:

[TonapHbIe WMpOTLI, CEBEPHOE nonyLlapue
CBSA3b YrroB y U ¢
Y4eT HaKoHa opbuTbl K 3KNMUMTUKE |

> 00 b~

NTOIO 16



TEOPETUYECKUA TYP _

i\ >

Ix-4 MAPC HA OUCKE HOINMMTEPA

NMpepnonoxum, Bbl cTtanu cBugetenem peayavilero siBrieHUs1 Ons
3emnu. Mapc, Haxogsacb B TOYKe 3anagHOM KBagpaTtypbl, npowiern no
anameTpy aAucka Onutepa. CKONMbKO BpeMeHM OyaeTt ANUTLCA 3TO
ABneHue (BMecte C 4YacTHbiMM ¢a3zamm) B OOHOM MYHKTe Halleun
nnaHeTbl? JKCUEHTPUCUTETOM U HAKIMIOHOM OpouT nnaHeTt K
NSIOCKOCTU 3KIIUMNTUKU, ABUXEeHUeM HabnrgaTtens 3a c4yeT OCeBOro
BpaweHna 3eMnu npeHedopeyb.



TEOPETUYECKUA TYP _

Ix-4 MAPC HA OUCKE HOINMMTEPA s~

OO0e 1mIaHeThI — B 3aMaHOM KBaJIpaType

VYrnoBas ckopocth Mapca B HeOe 3eMITu:

U, V; COSY, Vi
('01 = = = .
L, R/cosy, R,

B nebe Mapca 3emiist —
B HauOOJIBIIIEN BOCTOYHOU DJIOHTAIIUH:

_ _

3emid ComnHne

YIII0BbIE CKOPOCTH PABHBI




TEOPETUYECKUA TYP _ \

Ix-4 MAPC HA OUCKE HOINMMTEPA

VYI10BBIE CKOPOCTH B HEOE 3€MIIH:

Mapc

_ 3,43, _ R R2 \/RQ R2 _(d/R) (@ =) +(d, /R (@3 =)

O, — O, Ro Ro 0(6113/2 a2_3/2)
|lx) (&
1 P

T =41 MunH.




TEOPETUYECKUA TYP _

o

Ix-4 MAPC HA OUCKE OINMUTEPA

Cuncrema oueHNBaHMUS:

OTHOcUTEenbHad yrroBad CKOPOCTb MJjiaHeT 8
HeBepHaa koHuUrypauma 0

Yrnosoe nepemMeLeHmne BO BpeMA ABJI1EHUA

|_|pO,EI,OJ'I>KI/ITeJ'IbHOCTb ABJTIEHUNA

NN

NTOIO 16
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TEOPETUYECKUA TYP _
. IX.5 Bu3uT KOMETDI

17 auBapsa 2016 roga kometa C/2013 US10 (KatanuHa) npnbnusunnaco
K 3eMne Ha MMHUManbHoe paccTtosiHue. lpu 3TOM ee ropusoHTarb-
HbIW napannakc coctasun 12.0”. 18 mapta TOro e roga naparnnakc
KomeTbl Obin paBeH 4.0". C Kakou cpeoHeun nNPOCTPAHCTBEHHOWU
CKOPOCTbK OTHOCUTENIbHO 3eMNnu ABuranacb KomeTta 3a 3TOT
nepuoa?



TEOPETUYECKUA TYP _

. |x.5 BU3UT KOMETbI

Paccrosuue no kometsr: D, , =R /sinp,,

17 anBap4a: 0.73 a.e.
18 mapta: 2.20 a.e.




TEOPETUYECKUA TYP _

o

|x.5 BU3UT KOMETbI —

Cuctema oueHnBaHUA:

PaccTtoaHuUs 0O KOMETbI 6
IHTepBan BpemMeHu 2
[lepneHankynsapHaa TpaekTopus, nyTb 6
CpegHasi cKopoCTb 2

NTOIO 16



TEOPETUYECKUA TYP _

o

,|x.6 3BE3HbIE BOVHbI L

Xenasg BHyWwUTb cCcTpax CcToOpoHHUKam ConpotuBneHuns, HoBbIn
OpoeH, npeemMHuk [anaktnyeckon Wmnepun, ¢ nomowbio 0Oa3bl
«CTapkunnep» yHUYTOXWUIT NNaHeTHYH cuctemy XOCHUaH, B KOTOPOM
pacnonaranace ctonumua HoBoun Pecnyonukn XocHuaH-lMpaum.
NonyuyuBlIascsA BCnbIWKa Oblfla HACTONbLKO APKOW, YTO Oblinla BUAHA
Ha nflaHeTax Agpyrux cucrtem gaxe aHem. Hanpumep, Ha TokapgaHe
B3pbIB CaMOU MarieHbKOU M3 MNMaHeT BbIrNsAAesl Kak BCMNbIWKa C
6neckom —-8". Hamaute cyMmmapHyO BUOUMYIO 3BE€3OHYHO BerIMYMHY
BCNbIWKNU Ha TokagaHe, ecnn U3BECTHO, 4YTO B cucteme XOCHMuaH
ObINO 4YeTbIpe nnaHeTbl C OAUHAKOBbLIMU NMOTHOCTAMU, a UX paguycChl
cooTHOCMNMUCbL Kak 1:2:3:4. CuyutaTtb, 4YTO MOLWIHOCTbL B3pbliBa
nponopuvoHaribHa Macce MnnaHeTbl, a ero ANUTEeNbHOCTb Ha BcCeX
nfaHeTax oaMHaKoOBa.



) TEOPETUYECKUATYP _ .
. 1X.6 3BE3[HbIE BOVHbI -

Paccrosiaus 0 BCEX ITNNIAHCT OAMHAKOBbI

1 + 38 + 27 + 64 = 100

m=-8M—-5m=-13M,



TEOPETUYECKUA TYP _

o

. 1X.6 3BE30HbIE BOMHbI <~

Cuctema oueHnBaHUA:

PaccTosaHus 0o nnaHeT oguHaKoBbI 2
CymMmmapHast MOLLHOCTb B3phbiBa 6
Pa3Huua 3Be3aHbIX BENMUYnH 4
OKoH4YaTernbHbIN OTBET 4

NTOIO 16



TEOPETUYECKUU TYP

a N\
\ I

X/XI-3 HAKJTIOHHAA JIMHUA

C nomoubio cucTteMbl U3 Tereckona M cnekrporpada ¢ hOKyCHbIM
paccTositHMeM 5 M u paspeweHuem (macwrtabom) 10 A/mMm nonyyen
CMEeKTp HeKoTopou nnaHeTtbl. Habnopartenb HaxoAUTCA B NMMOCKOCTHU
3KBaToOpa NnaHeThbl, Wesb cnekTporpada opneHTMpoBaHa BAOSMb 3TOU
e nnockoctn. AtmocepHbie NIMHUU B CNEeKTpe NnriaHeTbl OKa3asnucb
HaKMOHEeHHbIMMU Ha Yrosi 5° No OTHOLUEeHUIO K JIMHUAM JflabopaToOpPHOro
UCTOYHUKA cBeTa. Hangurte pacctosiHue Ao nnaHeTbl, ecnu ee nepuoa
oOpalleHUa BOKpyr cBoem ocu paBeH 10 yacam. HabnwopeHus
NPOBOASATCA B CNEKTpanbHOMW 0651acTu OKOMO ANMVHbLI BOomHbI 5500 A.



TEOPETUYECKUU TYP _

=

X/XI-3 HAKJTIOHHAA JIMHUA

; A I
CnekTpanbHoe pa3peLleHmne: f JERN ,, "o VLOL
! |
p = i—? =107
|
[MnaHeTa JInHmng
ITonoxxenue u y1iaoBasa CKOPOCTh. CMGH_IGHI/IG y4dacCTKa JIMHHUU.
o - v AN VA VA 7
r=rysiny, v=vy,smy =v,—. Al = =— = — =L T
"o P cp  Cp I
5 cpr,o. 2mR y
INnHenHasa ckopocCTb: v, = pko = T Buonmbin paguyc: b = ry/F.

PacctosHue go nnaHetbl: D = E = R = RE = MF EPX Flepa .
b r,/F 1, 2n VoA 27A

D=1.35mnpakm =9 a.e.
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TEOPETUYECKUU TYP _

X/XI-3 HAKJTIOHHAA JIMHUA

Cuctema oueHnBaHUA:

CBsA3b CKOPOCTU, ANNHbI U YrIa HaKoHa JIMHUU
CBA3b ANWHbI IMHUN U PACCTOAHMS 00 NSIaHEThI
BbluncrneHne paccrtosHug

>~ b 0O
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TEOPETUYMECKUM TYP _ \

X/X1.4 uenouyka HA oPEUTE

Ha ogHy M Ty Xe OKONMOCOSIHEYHYH OpbuTty C HebonbLwum
3KCLUEeHTpUcuTeToM € o6bino 3anyweHo 10000 ogMHaAKOBLIX CMYTHUKOB
— OonblUMX rnagkux MeTannuyeckux wwapoB, ¢ MHTepBanom 1/10000
opoutanbHoro nepuoga T. C ogHOro cnytHMKa BeayTcs U3MepeHus
BUAMMON 3Be34HOU BeNnU4YMHbI cocegHero cnytTHuMKa. C  Kakum
nepuoaoM M Kakon aMmnnutyaoum (pasHuuenm MakcMumyma M MUHUMYyMa)
OyoeT MeHATbCA 23Ta 3Be3fgHasA BenuuuMHa? ['paBUTanMOHHOE
B3aMMOACICTBUE IAPOB APYI € APYIOM M € IVIAHETAMH HE YUYUTHIBATh.
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TEOPETUYECKUU TYP _

X/X1.4 uenouyka HA oPEUTE

PacctosiHue ot ConHua: r

PaccTosiHne mexay wapamu: d = Vi.

CkopoCTb: V° = GM(z —l)
roa

Buaonmas apkocTb:

const const const const r
J:d2r2:v2r2 B 2 1 :2x—x2; x=;.
GMr?|l = - =

r o a

Buanmas 3Be3gHaa BenuynHa:

m = const—2.51gJ = m, +2.51g(2x —x*)=m, +2.51g(1 — (x = 1)°).



TEOPETUYECKUU TYP“F %
X/X1.4 uenouyka HA oPEUTE e

d
x = rla MnHUMyMm _a

Xx=1;
m =m,.

X = 1e: : Makcnmym
m=m,+ 2.5-1g(1-€?).

Makcnmym

X =1+e;
m =m,+ 2.5-1g(1—e?).
MNMepwuoa: T/2 ° 9(1-€%)
AmnnuTypa:

— — 2 ~ 2 == 2
Am=251g(l-e")~2.5¢"/In10=1.08e". MUHIMYM

Buanmas 3Be3gHaa BenuynHa:

m = const—2.51gJ = m, +2.51g(2x —x*)=m, +2.51g(1 — (x = 1)°).
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TEOPETUYECKUU TYP _

X/X1.4 uenouyka HA oPEUTE

Cuctema oueHnBaHUA:

3asmcumocTtb J(r) unm m(r) 8
[lepuon 4
AmMnnuTyga 4
NTOIO 16
YUYTeHO TOMbKO N3MEHEHNE:

- paccTtosiHua ot ConHua <6
- paccTodaHUAa Mexay wapamm <06

3Be3aHas Benun4ymHa nocTodaHHa <6
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NMOXOXWE, HO PA3HbIE 3BE3[bl

TEOPETUYECKMU TYP _
X.5

[lBe 3Be3abl NMeKOT B Hebe 3eMnn OAUHAKOBYH 3Be34HYI BENINYUHY
B norioce V, a B nonoce B nepBas 3Be3aa sipye BTOPOU. Y Kakou u3

3TUX ABYX 3Be34 Oonbuwe yrnoBon aunametp? Mex3Be3gHbIM MOrmno-
LeHueM cBeTa npeHeodpeyUb.



TEOPETUMYECKUA TYP _
x-5 MOXOXWE, HO PA3HbIE 3BE3[bl Ve

Temnepatypsbl: T>T,

Buaonmasa apkoctb: J ~ R?f(T) / D?

Vi (R2/D2)>(R,/D,)

[lnuHa BonHbl ———»

Buanmele pasmepsbl 6onblue y 38e3abl 2



TEOPETUYECKUA TYP _

x.5 NMOXOXMUE, HO PA3HbLIE 3BE34bl -

Cuctema oueHnBaHUA:

00)

CooTHOLLEHNE TemnepaTyp
COOTHOLLEHME BUOUMbBIX pa3MepoB

00)

NTOIO 16
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X.6  coepuuEckas ABEPPALIMS

TEOPETUYECKUA TYP _

Onpepenute pagunyc Kpyxka cdepunyeckon abeppauumm B oKyce
chepunyeckoro 3epkana c gauametpom d U poKyCHbIM paccTosiHuem f,
eCJIM JAJIEKMU TOYEYHBIM MCTOYHHMK CBETA PACIOJIOKEH HA ONTHYECKOM OCH
3epkaia. POKYyC 3epKanbHOro oO6beKTMBa HaxoAuTCA nocepeauvHe
MeXAay LUeHTPOM KPUMBU3HbI U NOBEPXHOCTbLK 3epkKana. Ecnu
doKycHOe paccTosiHMe paBHO 1 M, TO KaKkoro guameTtpa MoOXeT ObITb
3epKarno, 4Toobl KpyXokK ccepuyeckon adbeppaumm Obiy1 MeHbLUE, YeM
ANdpPaKUMOHHBLIN KPYXOK Ha ANUHEe BOMHbI 550 HM?



TEOPETUMECKUUA TYP _ <R
X.6  coepuuEckas ABEPPALMS £

, h
sina = —

2f

Teopema cuHycoB

X 2f

sina  sin(m — 2a)

[pononbHan abeppauus

S f=f 1 , fsinza
=x—f = _ ~
J1—sinZa 2




TEOPETUMECKUUA TYP _ <R
X.6  coepuuEckas ABEPPALMS £

[NonepeyHas abeppauus

y=6-tgla=
sina 2sinacosa
2 1 — 2sin2a
h3
Q= —

8f2

~ f sin3

Pasmep kpyxka Opu

A
Tqg = 1,22%

A dd | >

1,22 >
d 64f 72

d < /1.22-64f32

d<8cmMm



TEOPETUYECKUA TYP _

o

X.6  coepuuEckas ABEPPALIMS £

Cuctema oueHnBaHUA:

Pasmep abeppayMoHHOro Kpy»xKa 12

Jlyun He cxopaTca B pokyce, f # X 2
3asucumocTb X(h) 6
npogonbHas abeppauns (O) 2
nonepeyvHast abeppaums (y) 2
OndpakUMOHHBLIN KPYXOK (Iq) 2
OTBeT 2

NTOIO 16
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TEOPETUYECKUA TYP _
,X|.1 TPAHCPOCCUWUCKWUUN NEPENET Vs

Camonet Bbineten n3s Cumdeponona B 03445m mectHoro (cpegHero
COJTHEYHOr0) BpeMeHU B AeHb JIeTHEro CONMHLUEeCTOAHMUSA U HanpaBuUIiCcS
C MOCTOSTHHOM CKOpoCThI0 KpaTyanwum nyteMm B Kypunbck, Kyaa npuobbin
B 204l15m mecTHOro BpemMeHU TOro e AHA. Ha kakoun BbicOoTe Haa
ropu3oHTOM naccaxupbl mornu Buaetb ConHue B cepeauHe nonera,
ecnu OH npoucxoaun Ha Bbicote 10 km? Lupota wm ponrorta
Cumdrepononsa paBHbl 45° c.w., 34° B.A.; Kypunbcka — 45° c.w., 148°
B.A. ATmocoepHon pedpakumen “U  ypaBHEHUEM BpPEMEHU
npeHebpeyb. Cuynutatb 3emMnio Wapom.



TEOPETUMECKUU TYP _

TPAHCPOCCUUCKWUN NEPENET

EBEPHBIN-NONAPHBEIN KpY
sty ; __p—l—-”’p): i

e
TR

Cooglc earth

© 2016 Google

0630p ¢ BuIcOTH 9820.98 kM )




TEOPETUMECKUUA TYP _ <R
,X|.1 TPAHCPOCCWUWUCKWUW MEPENET Vs




TEOPETUMECKUUA TYP _ <R
IX|.1 TPAHCPOCCUWCKWW NEPENET

AA
AB =R COS ¢ COS—~

tg ¢

AL
COS 2

@' = 61.5°



X1.1

TPAHCPOCCUUCKWUN NEPENET

TEOPETUYECKUM TYP _

53

Bruier:
A+ A [Tpunér:
A= = 91°B. /1.
2 B cepenune nos€ra:
Bpewms? UT' = UT.+ UT, _ cuggn

2

h=90°-¢+¢&=52°

[ToHnxeHne ropu3oHTa;

R

Ah = ~
5 arccos T

OtgeT; h' = 55°

30

UT, = 3945% — ) = 345M — 2916™ = 1929

UT, = 20915" — A= 20715 — 9152w = 10923

T'=UT' + 4 = 12"

Ah

R+H




IX|.1 TPAHCPOCCUWCKWUWN NEPENET

TEOPETUYECKUA TYP _

i

Cuctema oueHnBaHUA:

OnpepgeneHne WMPOThLI B cepeanHe norneta

HabniogeHue BegeTcsa B NonaeHb
OnpenenexHne OonNroTbl
BbluncneHne BpemeHmn

BbicoTa Hag maT. ropu3oHTOM
[TOHMXXEeHne ropn3oHTa

AN

o O

NN

NTOIO

16



TEOPETUYECKUA TYP _

i

XI-Z OPA AJIbOEBAPAHA

B deBpane 2015 roga Ha 3emrie Havanacb cepusi eXxemMecCAYHbIX
NOoKpbITUKN 3Be3abl AnbaebapaH (o Tenbua) JlyHou. Kaxxgoe nokpbiTue
BUOHO U3 pa3HbiXx obnacten 3emMnu. IJKNUNTUYECKaAA LWWMUpPOTa
AnbpebapaHa coctaBnseTt -5.47°. Onpeaenute, 4O KaKOro BpeMeHU
oyaeTt npoporkarbcsa 3ta cepua. Opouty JlyHbl cuntaTb KPYyroBowm.



o

TEOPETUYECKUA TYP _
X|.2 OPA AJNIbAEBAPAHA

[1nocKoCTb 3KNMUNTUKK

JNlyna

L —
3emns - \a

Hedege Ly

MuHuManbHas reoleHTpuyeckas aknunTudeckas wupota JyHbl,
MPU KOTOPOW BO3MOXHO MOKPbITUE:

R+r

i = b+ arcsin —_4.26°.



TEOPETUYECKUA TYP _

o

X|.2 OPA AJIbEBAPAHA -

Op 6
/’/76/7
yﬁ,él

JknunTuka

_l'O

AnbpebapaH

[yra op6uTbl JlyHbI C 9KNUNTUYECKOW LLUMPOTOW, MEHbLLEWN i:

A =2-(90° —y)=2-(90° —arcsin _i) = 2 arccos L = 68°.

Ly Ly

[MpogormkntenbHOCTb cepumn (T=18.6 ner):

t=T A —13 5 rona OkoH4yaHue: aBrycTt 2018
36 > 1HA (peanbHoO — 3 ceHTAGPA 2018)

o =



TEOPETUYECKUA TYP _

i

X1.2  5pa AnbaesaPAHA

Cuctema oueHnBaHUA:

Ycnosuga BUOUMMOCTU NOKPbITUS 8
- He y4YTeH napannakc J1yHbl 2
- He y4YTeHbl pa3mepsbl JIyHbI 4
[TpoaomMKUTENLHOCTL CEPUN 8

NTOIO 16



TEOPETUYECKUATYP _
XI -5 CBEPXHOBAA 3BE3A

B panekon ranaktMke € KpacHbIiM cMmeweHnem 0.1 BcnbIXHyna
cBepxHoBas 3Be3fa. Terleckon € KakuMm AOunamMeTpoM oObObeKkTuBa
MOHAA00UTCST I ee BH3YaJbHbIX HaOmwaenuin? Mex3Be3OHbIM
nornoweHnem cBeTa, aTtMoccepHbLIMU nomMexamMu MU abeppauusamu
ONTUKN NpeHedpeUb.



TEOPETUYECKUA TYP _

o

XI-5 CBEPXHOBAA 3BE34A o

JlydeBasi ckOpOCTb ranakTuku: Vv=c-z = Hr.

PaccrosHue 10 rajJJakTUKU: r=—2=44-10% ox.

AbcontoTHaa 3se3gHas sennymHa CeepxHoBon: —18™ (ot -16™ go —21™M).

Buanmas 3se3gHas BenudnHa CeepxHoeo: m=M -5+ 51g r = +20.

OnameTp 3payka masa d = 6 mm (o1 5 mm go 10 mm),
[lpenenbHasn 3Be3gHasn BenvymHa my = 6 (0T 5 go 7).

Nunametp o6bekTMBa Teneckona: D =d -10%2"™) ~ 4 .



TEOPETUYECKUA TYP _

i

XI-5 CBEPXHOBAA 3BE34A

Cuctema oueHnBaHUA:

PaccTosHune 0o ranakTuku
Buanmas 3Be3gHas BenimdnHa
[OnameTp oObekTMBa Teneckona

(@) B @) N A
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TEOPETUYECKUH TYP
XI 6 KOCMWYECKUUA PAOUOUHTEP®EPOMETP |

Ha3zemMHbIN paaunoTeneckon, pacrnofioXeHHbIM Ha 3JKBaTtope, W
opouTanbHbIN paguoTeneckon, pasmMelleHHbIM Ha CnyTHUKe 3eMiu,
NPoBOAAT COBMECTHbIU paanounHTepdepoMeTpUYeCKUn  ceaHc
HaOnwaeHNa 3a [anekMmMm WUCTOYHUKOM, TaKXe Haxoaswumca B
3KBaTopMmaribHOU NJSIOCKOCTU. B Hayane HaOnwaeHN OnNa Ha3eMHOro
Terieckorna MCTOYHUK Haxoaurncsa B 3eHUTe, a cnyTHUK — B 30° K 3anapy
oT 3eHuTa. OpOMTa CNyTHUKA NEXUT B NJIOCKOCTU IKBATOpa, ee paanyc
16000 km, HanpaBneHue OBUWXEHUA coOBMNagaeT C HanpasJieHUeM
oceBoro BpaweHua 3emnu. Onpepenure:

1. MaKCUMarbHYI NPOAOIIKUTENIbHOCTbL CeaHca, HaYMHaA C TeKyLlero
MOMEHTA,;

2. BeNINYMHY MMHUMaNbLHON NpoeKuun 6asbl UHTepdepomMeTpa (JIUHHUH,
COCAMHAKIICH  TeJeCKONbl) HA MNJIOCKOCTb, MNepneHAUKYNApPHYIO
HanpaBnNeHU Ha UCTOYHUK.

YyecTb, YTO BMOMMOCTbL CNYTHUKA U3 TOYKU PaCnonoXeHus
Ha3eMHOro Terieckorna He fAABNAeTcA obsizatenilbHOM AN NpoBeOeHUsA
ceaHca.



XI-6 KOCMWYECKUUA PAOUOUHTEP®EPOMETP e

TEOPETUYECKUU TYP

€ o

Bpewms BunumocT nctounuka Ha 3emie ~ 0.25 cyt =6 4

3/2
r
[lepuon ciytHUKa: T = T, (r_) ~ 0.23 cyT
L

BpeMH BUIUMOCTHN NCTOYHHUKA HA CITYTHHUKC

T Tp Ty T p—v
t‘§+3600_360°_5(1+ 180°) = &7"

y = arcsin? = 23.5°

p=nm—a—(T—2z)=z—a«

VA

sina = sinz - p = 18.5°

NcTouHUK
%/LA

AHTEHHa

_ CnyTHWKK




TEOPETUYECKUH TYP :
XI 6 KOCMWYECKUUA PAOUOUHTEP®EPOMETP

Cuctema oueHnBaHUA:

Bpemsa BuanmocTu Ha 3emrie 2

BpeMFl BNONMOCTU Ha CMYTHUKE 12
[eoueHTpuyeckoe 3eHNUTHoe paccTtodaHue ([3)
Yron nonoXeHus B KOHUe ceaHca (Y)
OpbutanbHbin nepunof cnyTHuka (T)
Bpems BMUAMMOCTM NCTOYHMKA Ha CnyTHUKE (t

MunHnmanbHasa 0a3sa 2

NN B D
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