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20202021 yvuebumi roa

Bapuanr 2
Peluens 321aHHH TEOPETHYHECKOIO TYpa

Zaganme 1. [LianerapHas CHCTEMA € PETPOTPATHBLIM 1IBHACHHEM

KaKk HIBeCTHO. Bee BOCEMb KIACCHYCCKHN naneT COTHEHHOR CHCTEMb! 00PaLLIAIOTCS NO Op-
Guran Boxpy 1 COTHLA NPOTHB HACOBOI CTPCIKH, €C.TH CMOTPETh HA OPOMT) €O CTOPOHB! CEBEP-
HOTO Noakxa. [akoe ABIACHHE HAIBIBACTCS npavbiv. Fcan obpatienne HeGeCHOTO Te1a NPOKC-
NOJMT MO HACOBON CTPCIKE. TAKOE JIBHACHHC HAZLIBACTCH PCTPOrPAIHBIM. B Hactosuee BpCMA B
CoaHeUHOI CHCTEME OOHAPY RCHO MHOKCCTBO MATLIX TC1 € PCTPOTPATHBIM IBHACHHEM. 0J1HAKO
HAKTOHEHHS NIOCKOCTER N OPOHT K ILIOCKOCTH K THITTHRE M BETHYHHBI IKCUCHTPHCHTCTOR op-
OMT CIMIIKOM BETHKH 118 AHATHIA OCOOCHHOCTEH M IBHACHHA.

PaccMOTPHM MOEIBHY KO TLIAHCTAPHY K0 CHETEMY € OIHHM 00BCKTOM € pPETPOrpaIHbLIM 1BH-
AcHHEM. B cieTeMe iMeeTes 38¢3aa ¢ Maccoit M = 2.3M . 0.1Ha 11aHeTa ¢ peTporpadHbiM ABH-
AKeHHe (@) = 0.8 ac. e = 0.005) 1 ABe MIAHETH ¢ NPAMBIM IBHACHHEM (@ = 1.8 a.c.. €27 0.004;
@ =24 ac. e = 0.003) 310k @ M ¢ - GOIBLWIAL NOTYOCH H IKCUEHTPHCHTET OPOHTHI MLIZHETEL
COOTBETCTRCHHO. Hado1a1e1b pacnonaracIcs Ha BTOPOil IL1AHCTE, YHCI0 T = 3.142.

B npuGanwacHii Kpy roBbIN OPOHT € HY 1CBBIMH HAKTOHCHHAMH paccyMTanTe:

1) CHHOIMHECKHE NEPHOIBL NICPBOIT B TPCTHEH M1AHCTHI B ICMHLIX TO1AX.

2) NPOMCAY TOK BPEMCHIL, 32 KOTOPBI IEPBas IL1AHETa NEPEXOINT M3 BOCTOUHOR 10HIa-
UM B HHAHCC COCIHHCHNE!

3) NPOMEAY TOK BPEMCHH, 33 KOTOPBIAl TPCTBA L1aHETa NEPENOIHT H3 COCAHHCHHA B 3a-
MATHY KO KBAPAn Py

C yuHETOM LLIMNTHHHOCTH OPOMT paccuunTaiiTe:

4) BOIMOAKHBI THANMAIOH HIMCHCHHSR V112 YIOHTALHH NEPBOH MNIAHETHI

$) BOIMOAHBIT THANA3OH HIMCHCHHS PACCTORHHA MCATI) BTOPOil M TPCTbEH IL1aHCTaMK B

KBLIPaTy pax.

3aaune 1. Pemenne (25 6a1108)
1) Brauaie HailaéM CHICPHYECKHE NEPHOLI MLIAHET, HCNOAbL3Y A TpeTHil 3akoH KerLiepa
a'=23T — T=@n3)"

orxy.aa noavuaem: T, = 0472 cooa, T; = 1.5392 cooa, T; = 2,452 200a.
CHHOAMYCCKHIL NEPHO.L NEPBOH NUIAHETHI C PETPOrPANHBLIM IBHACHHEM Oy 1eT pasen

Si=TT:(T: + T)) = 0364 cooa.
2 CHHOIMHCCKMIl NEPHOL TPETHEH TLIAHETBI € NIPAMBIM J1BHACHHEM COCTABHT
S;=T:T,'(T; - T = 4,539 200a.

2) OnpeaciHM OTHOCHTEILHBIC YII0BLIC CKOPOCTH, 3@ HMEHHO, NCPBOH K TPeTLEH Mianer
OTHOCHTEILHO BTOPOR MNaHeThl ¢ Haboaarteem:

Qo | = 228 = 17264 pa0 200, @ un 3 = 22'S; = 1.384 pad/zoo.

[pH NEPex0ae HI BOCTOYHOM YI0OHTAUMM B HHAHCS COCIMHCHME NEPBAX MaameTa npox
AMT VIIOBOC PAcCTOSHHE

Teoperwecswit VP Bapmaut 2 haanx 11 x00pn 1



3aKWOUHTEABHLIA ITAN pecny6aukanckol 0aHMNHaLM 1O yucOuomy npeamery « ACTPOHOMHAR
202072021 yuebupifi roa
91 = 2% arccosta;  a,) - 5.174 pao

¢ OTHOCHTENbHOM YI10BOH CKOPOCTBIO (Wim, /. 103TOMY HCKOMOE BPEMS
Al =91 ©op ;= 0300 200a
3) Ilpn nepexoie U3 COCIHHCHHA B 3aNajinyio KBaJIpaTypy TPCThA I1aHeTa MPOXOAMT YI-
JIOBOC PaccTOsHHE
¢: = - arccosta; a;) = 2.419 pao
C OTHOCHTEILHON YII0BOI CKOPOCTBIO (4, 1 W

AL = Q17 o 3 1.748 cooa

4) Hailaem BOIMOKNBLIT 1HANAI0OH MIMCHEHHS YIOHIAIMOHHOTO YI1a ¢ JUIS NICpPBOii nuia-
HETBI € YHECTOM YLTHATHYHOCTH OPOHT. IOHKHMARA, YTO B CIYYaC KPYTOBOTo npubanAeHns

wooarcsinfa;  ap).
TTOYTOMY 181 Ypis M Yn CIPABEUIHBEL BHIPAKCHHA
Vmar — aresin(QJ;  g:) = arcsinfa;(l~e;) ayl-ey)] = 26,648° = 26°38 53 .
W = arcsintq,  Q:) = arcsinfay(l-e;) axl+ez] = 26.110° = 2606 36 .

5) Paccrosiime r MeA1Y BTOPOit # TPeTheil M/1aHeTaMH B KBAJAPaTy pax MnpH KPyroBbiX Op-
OMTax onpejeseTcs. Kaxk
r - 03 i az.

Cae0BareLHo, yHeT YLTHITTHYHOCTH N03BOIACT PACCHHTATH NPEIEIbHbIC IHAYEHUS 7 110 dop-

MY IaM:
P = Q2 — @2 = 1,606 ae.,
Vo = q:‘:’ - sz = 1,568 ae.
OrBerni:

1) S, = 0364 cooa (3 6aaaa), Si = 4.539 cooa (2 6anna);
2) Aty - 0,300 cooa (7 6anaos):

3)Ars - 1.748 200u (7 6ana0B).

4) 26706 36 < y < 26°35 53 . (3 baaaa);

5)1.568ae¢ < r<1.606ae (306araa).

TeopeTwuecxnit Typ. Bapuasy 2 baanx 18 a00pwu 2
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20202021 yuebHbiit roa

2. Kocmuyeckne ManéBpbl

Kocmuuecknit annapat (KA) odpautaercy BOKPVT Jly Hb! 10 KpYToBO#H OpOHTE CO CKOPOCTHIO
Vo. Heobxoammo onpasuts ¢ro Ha y1aiéunoe paccrosnue (IPH HAMMCHBLUHX 3ATPATAX TOMLIHBA
TaK, y100LI KoHeyHas ckopoctb KA Oblia v, # 0. Jl1s sroro HeoOxoaumo coobinte KA 10-
NOITHHTE ILHYIO CKOPOCTh AV

B nepros cayuae npoMcxoIMT 0HOKpaTHoe BKIIONCHHC IBHraTens (OAHOMMITYILC HBIH
peim. puc. a). Bo BTopoM caydae (IBYXHMITY ILCHBIN penM, pic. 6) cHayana KA TopMO3HTCS
(MEPBLIA MMy be, nonokenie 1 Ha puc. 6), B pesyabtate yero KA nepexoauT Ha d/LIMOTHYE-
C"'.f;’ﬂ opOuTy. 3atem B nepuUCeICHHH YT opOHTLI (n010%keHHe 2 Ha pHc. 6) KA noayuaeT BTO-
E':nu, YCkopsiowmit nmnybe. [peanonaraercs, 4ro niMeHeHns CKOPOCTH NPOHCXOAT MIHOBEH-

0,

..H—-.,
J“Ib\\ ’
1 .
. ‘ )
« 3 »
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A Y
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«3+ . . -
) :}'

. i Av
) HaitaMre 3aBHCHMOCTD ';'“ =f (—v—‘) OTHOILICHHA KOHEYHON CKOPOCTH V., K HayaIbHO#
0 (4]

CKOPOCTH Vg OT OTHOUICHHA JONMOJHHTE ILHOH CKOpPOCTH bv, K HAYa1bHOH CKOpPOCTH vV, B Ciry4ace
OJIHOHMMITYILCHOIO BKTHOYEHHA /IBHIATE 4.

5

2) Haitaute 3aBHCHMOCTD -;? =.f (E:,—o’-') OTHOUICHHSA KOHEYHOH CKOPOCTH V., K HayalbHOM
CKOPOCTH VU OT OTHOLICHHA JONOIHHTEILHOR CKOPOCTH Av)y K Haya1bHOH CKOPOCTH Vo B Cay-
qae JABVXHMITY.T LCHOIO BKJIKOYCHHSA JIBHIartes.

3) Onpeaeute. 1IpH KAKOM EPHIEHOM pacCTOAHHH T, IPH 3a1aHHOR KOHEHYHON CKOPOCTH
V., BBLINOIHACTCH VCIOBHE i—: = %‘:I‘

4) Hailin1e KOHEYHY K0 CKOPOCTh Vs, JUIA KOTOPOI BLINOTHACTCA YCIOBME W3 MyHKTa 3),

S) OnpeeauTe, NpH KaKHX YCI0BHAX JIBYXHMITY IbCHBIH PEKHM Tpcﬁyﬂ MCHBUIHX 3aTpat
YHEPIMH 110 CPABHCHHIO € OJHOMMITY.ILCHBIM DCKHMOM JUIA IOCTHACHHA 3a1aHHOA KOHEYHOR

CKOPOCTH V. OTBET 000CHYHTC.

3araume 2. Pemenne (25 6a.1108)

1) [Toanas »xeprua KA, naxoasuerocs Ha okoa0.1yHHo#H opbuTe:
2
GMm
E= my ' (“
Jlas 1oro. 4toObl KA cMor YATH Ha YAa1€HHOE pacCTOSHHE, €70 CKOPOCTE J0TAHa YI0Be-

2 r

TBOPATH ) C/IOBHKO!

myl mvd, oMm
E = 2" = - P _ y (2)
Taep
rac Vgep ~ CKOpOCTL YX0a (dcpaﬂurc ). rd,p ~ PACCTOSHHC B MOMCHT YX0]a.

TeopeTu4eckni Typ Bapmuant 2 baanx 118 acopu.



FakMoUNTENBHLIA TN peenyGauKanckoi onumiani 1o yuebHoMy npeaMery « ACTPOHOMHA»
20202021 yuebubiit roa

M1 ypasnens (2) nosyyaces:
26M ;
Vdep = + v, (3)
Tdep

Mmiyane, kotopuit coodmt KA Biiovenue aBurartesis, pasen MVUgep, NOITOMY HEM
MeILIIE DYACT Ve HPH 3110101 KOHEUHOH CKOPOCTH Vy,, TEM MCHbLLE Oyjer pacxoj TOMJIH-
B,

JUit kpyrosoit opGHTLI TOUKA CTapTa He MMEET 3HAUYeHA, a JUls YUHMATHYCCKON OpOHTDI
Oonee vrrojmLIM apasercs CTapT W3 NCPHCCIICHMS, TAK KAK 3/1eCh Tgep MUHHMAILIO. Mo3TOMY
JUISJIOCTHARCHHA J/1a1HHOI KOHEHHO CKOPOCTH Uy, HY#HO OY/eT 3aTPATHTH MCHBIIC TOMANBA.

PaceMoTpM Kpyrosyio opouTy paamyca . Kpyrosas ckopocTsb:

i (4)

Uy = .
4] To

Torna ui (3) u (4) cnenyer

26M
Vdep = P +vE = \;ng + vi. (5)
]
Ecan navanbias ckopocts KA pasna vy, 10 cKopocThb yXosa:
Udep = v[] + ﬂ‘l? (6)
Torma 3 (S) 1 (6) 15 QHOMMINYJILCHOTO PCAMMA:

vo + Avy = /20§ + v,
— vi
Ay, = ,/Zv§+v§,—vo= va( ‘2 +v—%°— ) (7)

%=J(""‘v—‘:+1)2—2. (8)

2) B cayyae JIBYXMMIYJILCHOTO PE/KMMA NEPBLIH 3aMyCK JABHraTels OCYHIECTRAACTCA Npo-
THB JaBukcHHAa KA. KOTOPBIH B pe3yabLTaTe 3T0r0 TOPMO3IUTCH H NMEPEXOAUT HA LITHITHUCCKYIO
opOMTY, JUI KOTOPO#t TOYKA NEPBOTO BKIIOUEHHA JIBHIATE/S — 3TO TOUYKA aNlOCCICHHS:

To = Ta (9)

M3 3aKOHOB COXPAHEHHA MOMCHTA HMITYJILCA H [IOJHOH IHEPTHH JUIA arnoceICHHs U Nepuce-

neHus

TaVa = TpUps (10)
vi GM _ v GM
_“._._._='_._._ (ll)
2 Ta 2 ™

[oJ1y4dacm BbIpaKcHHA JLIA CKOPUC'ICﬁ B aloce/ICHHH H NCPHCCIICHHH:

aM 2
v, = ,r—ﬂ ‘_“’-r'f;’ (12)

re ‘Eﬂ = Vg — «KPYTOBAsi CKOPOCTbY JUIS AlIOCENCHMS;
Ta

GM ! 2
vp=\[;p— iy (13)

rjae ’-—GM = Vgp — «KPYTOBas CKOPOCTL) JUIA NICPHCCACHNA.
T
P

HUimenenne CKOPOCTH 1nocne nepporo UMNysbca:
Av, =y, —yp = ’GH - ‘GM
1= Vg = Vo= [T Ta |-
Ta l+;; To

TeopeTH4eCkui TYp. Bapuant 2. bnank ans xiopu.

T.K. 1o =1, (9), 10



JaKmounTe Bl yTan pecmy CANKAHCKOI OMHMINAL N0 Y 4eBHOMY NPEAMETY «ACf]’)‘(HIOM“’“
20202021 yuehuwit roa

(14)

1€ THAK MHHY € O3HAYACT NOTEPK CKOPOCTH.
Bropoit uMny 1s¢ B nepuce et oponThl coodImaeT A0noaHNTE ALY K0 CKOpocTh Av;:
ﬂl?z = Vdgep — Vp.
CROpOCTb Vgep W3 (3) 1€ Fyepy = 1,0 CROpOCTE V), M3 (13):

GM
Av; = -
p

[Toamoe wimenenne cKopocTy:
Avyy = |Av,| + Av,. (16)

’GH - _|GM,
Beawunna [— moxer Guimh BLIPAKCHA HCPEd KPYTORY KO CKOPOC Ib Vg = |—/-
r
P

To
[cM =y, [ 17
"l N vnj:p’ ( }
Toraa us (14)-(17) noayuaem:
Yo _ (“‘“ 1+ f2+"") - (18)
Vo Vo p p

3) u 4) OGo3HauMM == = X 1 :—“ = y. Torza, npupasuss (8) u (18). noayunm:
Vo P

VZ+xi-1=1+x2+2y-J2-2y.
[peodpasoBaiie ITONO PABCHCTBA IPHBOIHT K CIE1Y OLWIEMY ) CT0BHIO:
x = V2. (19)
KOTOPOC BLIOTHACTCH PH HOOOM [IEPHCEICHHOM PACCTOANMIL.
Veaosne (19) coorserctsyet n1apaboIHuecKoil CKOpOCTH:
Ve = XVg = V2.

ﬁh’l Av
§) Ha pucyHKax nokaaHbl 3aBHCHMOCTH OTHOIICHKMR o (CNAOWHAA THHHA) W —2 (NIyHK-
. (s Vo ’

THPHAR JIHHHA) OT OTHOLUCHHA :—°° AR TPEX PALIHUHBIX TiepHCeeiinbIX paccToanui: 0,57, (),
(]
0,051, (6) 10,0057, (6).

Teoperwsecsmii yp. Bapnant 2. baaux 11w aopu 5




aKIHOMHTEAbHbI ITAN pecryBAHKAHCKOR O/IHMNIHALEI 110 yueOHOMY npeaMeTy «ACTPOHOMMA»
202072021 yyebuwiii roa

W3 rpadmkos cneayert:
ecnn Tpedyercs Vg, < V2V, T0 Gonee BBIFOICH OIHOMMITY IbCHBIA PEAKHM:
eciin TpedyeTes Ve, > V2. To Gonee BbIrOACH ABYXHMITYIILCHBII PEKHM.

OrBerbl:

)
1)"2 — J(Av—‘: + 1) — 2 (5 6anaoB);

Vo
2
(ﬂ 1+ [2 +ﬁ) — 2 (8 Ganos);
vo "p Tp

3) npu mobom (4 Hana);
4) v, = V20, (2 6aana);

5) npu vy, < V21, Gosee BLIFOZCH OIHOMMITYTLCHBIH PEKHM; MIPH Vg, > V2v, Gonee BbI-
FOJIeH ABYXHMNVILCHBIH pexum (6 dansos).

1l

2)'1'};:

TeopeTHieckHil TYP. BapuaHT 2. biauk 118 Aopu.



Jaku04uHTEABKBI ITAN pecny Gankanekoi oauMnna no yUEOHOMY TipeameTy « ACTPOHOMHAY
2020/2021 yueOnwiit roa

Jaaaune 3. Co.neyHoe 1aTMenne

[py HabG101CHHN COTHCYHOTO JATMCHHS NEPBbIii ACTPOHOM YBIJIC WICAILHOC KOJIBLECBOC
3ATMCHHE C NMPHUCIBHBIM PACCTORHHEM Ty mn = 0°, @ BTOPOil — TONLKO YacTHOE 3aTMEHHE, NPH
KOTOpoM B MakcHMaibHOI dale Kpail 1mcka Ty hm npoweén no uentpy aucka Coanua. Yrnosble
painycel Coanua # Iy HeL. HX MTI0BBIE CKOPOCTH B JTOT NCPHO MMEIH CJIeVIOIIHE 3HAUCHHSA!
Pc=16"15".p,  =15'00". - = 2,46" 'vac. v, = (.54 */yac.

Onpeaeante no 3THM JaHHBIM:

l ) MHHHMATbHOE THAYCHHC lllelL‘.'IhHOI'U pacmuxmm A BTUp(‘JIU ﬁCTpOIl{JMal

2) MakcuMatbHbie $aibl COTHEYHOTO 3aTMEHHS L1 000HX aCTPOHOMOB:

3) MOJHY IO LTHTEIBHOCTE NPoLecca 3aTMeHHA 118 BTOpOro acTpoHOMa:

4) LIHUTEIBHOCTD KO.1bLe0OPa3HOro 3aTMeHHs 115 NEpBOro acTpOHOMA!

3) niowais BrMOl nosepxHocTH COTHUA. He NepeKpbITOil AUCKOM JIVHBI, MPH MAKCH=
MATLHOMR ¢ase 115 NepBoOro acTpoHoMa.

Mpusevanns: paunc Coanua Ro = 696340 kw. ymeno 1 = 3.142.

3ananue 3. Pewenne (25 6an108)

1) Munumaiztoe 3sauenne npuuensHoro PacCTOAHHA U1 BTOPOrO acTpoOHOMAa M3 YCJo-
BMA 33]1a4H ONpEIeIfeICH Kak

T2min = Phynu = 15,00'.

2) Makcumaribible $aibl 3aTMEHHE COOTBETCTBYIOT MHHHMATLHBIM NPHIEILHBIM PACCTOA-
HHAM

__ PCoanuatPiyuw™ Tmin
Prnax= .

zpCo,'mu..l
[TosTomy ucKoMble Qa3bl OKa3bIBAKTCA CACAY OWNMH: Pray s = 0,962, @payz= 0,5,

3) Jlra pactera NOHOR LTMTEILHOCTH MPOUECCA 3aTMEHHA JI A8 BTOPOTO acTpoHOMa
BHaYATe HEOOXOIMMO ONPEICITH YTI0BOM NYTh . KOTOPLIl MPOAAET UeHTp aucka JlyHbl o1
NepBOro KOHTAKTA C JIHCKOM Coanua 10 BToporo. Menoassya matematnyeckue CBOMCTBA MabIX
VIZI0B MOAHO 3aMHCaTh. 4T0

2
9= 21’(pCOHHua + p.n’l}'r{u) = Tg.min = 54,83'

Jlasiee Haxo MM BpeMs

Ar=———— =1 vac 49 ymunym 53 cexynow:,

W Nlyww = WConnua

4) Jlaa pacyeTa JUTHTEIBHOCTH KOIb1eoOpaIHoro 3atMenns Al,,, ans NEpBOro acTponoma
TaKAe OlNpele/IneTCs YII0BOH NYTh @0, KOTOPBLI NpOiiET UEHTP AHCKA ﬂ}'l-lbl. B stoMm ¢ nyyae
9TOT NYTh COCTABHT

9eor = 2(Pcommua = Pryma) = 2,50".

Jlaee Haxo1HM Bpems

Alrar = Pron = 5 munym 6 cexyno.
Wy~ @Coanua

Teopernyeckuit Typ. Bapuant 2. bnauk ana xopn.



B re I ETPECHY OO O onim L 10 yuehnody npeamery «AcTpoHoMian
202012021 yuethuwh rol

§) MakcuManmat Qs NpEeAnOII AT MUHMAILIOC HPHICITLHOC  PACCTOANHC. [1pw
U 0" meniepur aekon Conma n Jynnr comaunor, novromy i o1 moment auck Jlymnpr ne-
PEKPLIBACT C Th HOBCPXHOC T CORML, npesic ramsiony 1o coboii taposoi cerMent.

HLaoumam Haposoro CerMenin paceumbisac e no hopmyic

H,'m ..,Jﬂflufr onrtil

Buicora cermenia /7 npipakacten uepes amneiinuii pamyc ocnosanms cermenta Ry kax

1 Ri.rmuu.l - Jth;:mmm . lell(j'

Ktﬂ“plmlﬂ CaM CBABAN C PAIHYCOM Coanna cooTHomenmem

) ¥
Riye = H(:amm.. =

PLonmua

Hpoaenan pacuern, nonyunm, uto Ryye = 6427754 kar; 11 = 428517 wur. Hoortomy niontais no-
Bepxnocti Connna sakpeitas Jlynoil okasnisactes pasnoi

Swe = 1,8751012 e,
Torna nekomas nesakpuITas WO ONPEICINTCS Kak
SH!:‘,; = ‘:’)HREUJIIIIL.I- SIM' = lrl 72-1 0“ -'\'.'I;':‘
Orsern:
I ) T2 min lI;f{)U' (2 ﬁ“.’”“l):
2} (‘bmm [ 0,962, q’mm‘ 2= 0,5 (4 ﬁ'“-““'):
3) At = 1 wac 49 snym 53 cexvion (8 Haasios);

4) Ao = S munym 6 Cexyn (3 Oa.a);
5) Sy = 1,172 10" kar” (8 Basaon).

Teopemiiecknit 1yp. Bapuant 2. Baanx wim #ioph. 8



S A LAAR v an lu_‘c_Il.pﬂ.nlr;ul'.l'frli OIHMINTHALE 110 yyeDHnosMy NpeaMeTy ”t\CT'PUH“'\r‘l"“”
202012021 yuebHpth 1ol

Samanne 4, Tpanmsns Benep

Hpoxoagenue Benepu 0o jimcky Coimma (1pansur) - y10 acTpoHOMHYECKOE ABICHHC, npH
Koropom Benepa smacted 100 seagty Coannes u semupiv gabmoaatesem, TpansuThl Be-
HEPLE  JI0CTATOo. pearne CoOOLITUA, HabmOIeHna KOTopLIX NOIBOIAI0T 10Ty YT BaAKHBIE
ACTPONOMMICCKNE W acTpOgrMiccrue paninie o naanere. Ha pucynke | nokasan TpaH3HT Be-
nepnt O wiong 2012 10,1,

Pacy ok |

B pesyantate nadinoenud [piaisiia MOANO OHpe e i s M bt uamerp ConHua Ds.
BUAMMBIA amaserp Benepur D, vy 1packiopuy ipaniiia L v BpeMa TpaH3nTa k. JTH J1aHHbIE
HOABONAIOT BLIMHCIH T TCOMETPHYECKHE MAPaMeTphl TPaHIuTa a  f3:

D
a=— " f=—
Dy Dg

[3 1a6.1MIC IPUBC/ICHLI TCOMCTPHYCCKUE N1apaMeTpel @ U ff TpaniuTa Benepst 6 Hions 2012
1o pesyintatam cepun wimepennit, IpoJIoIAUTEALHOCTE TpaH3nTa [ = 6,67 4daca, B JTO BpeMs
dEs
Ds

—
=

emad Ona Ganska k adeanio csocit opoute, 1.¢. dgg = 152,1 MAH. KM] OTHOLICHHE

109,3.

Tabamua

No a_ B
00214 | 0,8018

7 00203 0,8010 1
3 0,0218 1 0.8039
s | 00182 | 0,8020 |
5 | 0,0205 1 0,8008

6 | 0019 0,8018

7 0,0206 0.8015

8§ | 00210 0,8026

9 | 00198 0,8010

10 | 0,019 1 0,8017

| 00187 0,8037

12 | 00201 0,8057

- . yr e I XY
Cxema Tpalsnia Benepr nokasana na pucynke 2. 3acce L — suanmas aiuua TPaeKTOpHH

rpanuTa; D — suanMbii anamerp Benepbi: RS — eMelilehne Benepsi 3a spema tpansura; TU -
cveiense Jemim 1a Bpems Tpanuta; () - 104K, B KOTOPOR HaXoimacy Obl HabmoaaTe
Gt Bemis Gnna nerojsiana; dgy — paccrosime MeKLy 3eNaCH u Beiepoii Bo spews 1
dyps — PACCTOANMC MCAJLY Jemnti u Conntem BO BPEMA TPAH3IUTA; d — paccTosnpe me

b, €CNH
PaH3HTa;
Y 3em-

[eopeTwicckuh Typ. BapHaHt 2. baank s #GOpH



Jar U HTEIbHBL 3Tan pecnyOnnKaHCKoi ONTHMINATL NO Y4ueGHOMY 1IpeMeTy «ACTPOHOMUAY

2020/2021 yyeBubtit ron
NEit 1 Toukolt O; P i O - TOUKH, B KOTOPBIX HAXOJMTCS LENTP BeHepn! B MoMeHTH Havana u

OKOH4aHHA TPaH3HTA, COOTBETCTHBCHHO.

-
-
- T
'-

A 4

dey

< <
df. s d

Pucynok 2

A 4

Onpenenure no 3THM JaHHBIM:
1) cMemenne 3eman TU 3a BpeMs TpaH3uTa;
2) paccTosinue d:

3) pacctosnue Mexuy Benepoit u Connuem dy g BO BpeMst TPaH3IUTOB;
4) emewenne Benepnr RS 3a BPCMS TPAH3MTA.

CuuTaiite, y10:

® T0BOPOTOM 3¢MK BOKPYT COOCTBEHHOIT OCH 3a BpeMA TPAaH3HUTA cliejlyeT npeHebpeus;

® BO BpeMs Tpah3uTa 3emis M BeHepa IBHAKYTCS PaBHOMEPHO 110 OKPYKHOCTAM, JICKAIIHM
B OJIHOH IJIOCKOCTH:

e nepHojbl obpautenis Berepsl v 3emun pauwl Ty = 224,7 w Te = 365,25 aneii, coot-
BETCTBEHHO.

3anaunne 4. Pemenne (25 6ann0B)

1) Jlmmna ayru 7U mano oTaM4aeTes 0T JUIHHBI oTpe3ka 71, mo3aToMy MOXHO 3anucaTh:

TU = vgt, (1)
rie Vg — CKopocTb 3emau. T.K.
= = 2
Vg = wpdgg = e dgs, (2)
TO ,
mt
TU =2 dgs. (3)
Beeném obo3HayeHue:
nt
65 — 'T'__E‘.. (4)
Torna
TU = 28¢dgs = 727 ThiC. KM. (5)
2) OnpejieneHns reoMETPHUECKHX TTapameTpos
D
p=r (7)
Mcxons M3 cXeMbl TPaH3UTa (PHCYHOK 2), paccMOTPHM TPH noao6HbIX Tpeyroashuka. To-
rja:

10

TeopeTHyeCKkHit TYP. Bapuant 2. bnauk aas #aopH.



JakmoyuTe “ ~
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202072021 yucOHbIH 101

1

3TV 3RS 1

L&_ -3 _ 3(L+D) ®)
des-dys+d dgg+d’

rae dys — paccrosuue Mexay Benepoi n Coanne
"OTHIEM.
U3 (6) u (7) nonyyaem: :

ﬂ'f"ﬁ:g__*.izﬂl (9)
Tornaus (9): s 0 bs
L+ D= (a+p)Ds. 10
Jlnina otpeska RS: F30s (9
RS =vyt, (11)

rzie vy -~ ckopocTh BeHepsl.

T.K. BO BpeM# TPanIuTa MOKHO 1101araTh, YT0 MIAHETHI ABHXKYTCS PAaBHOMEPHO MO OKPY K-
HOCTH (BPEMA TPAH3HTA MAJIO 110 CPABHEHHIO ¢ NEPHOIOM 0OpALLCHHS). TO, 110 aHATOTHH € (2) ~
(3) 2u1n Beneposl MoxkHO 3anucars:

vy, = myd}xs. (]2)
RS = vvt = %dps. (I:;)
Beeaém o603nauenue:
_nt -
Oy = o (14)
Torna
RS = Zé‘ydl_rs. {]5)
[MoacTasum (5), (10) u (15) B ypaBHetue (8):
Sedes - dydys _ (a+f)Ds (16
d deg—dys+d 2(d£5+d}' )

CHavana pacCMOTPHM PABEHCTRO:
Sedes _ (a+f)0s
d 2(dps+d)
H3 KOTOPOro HeoOXO0AHMO BLIPA3HTL PACCTOAHKE d:

dgs
d= E—?— = 265 MIH. KM. (18)
a+ﬁ-zﬁr§§

(17)

3) Tenepb paccCMOTPHM PABCHCTBO:
Sedes _ _ Svdvs (19)
d dfs—dysi-d!

U3 KOTOPOTO BbIPa3HM dys:
depdes(des+d)
= = 2
dVS Epd+65d55 ("0)
Mocne noacranosky (18) B (20) momyunm:
(a+f)dgs

T 2(6y-80)E @rp)

dys = 108,8 mnH. kM. (21)

4) Cmelenne Benepb! pacCUHTBLIBACTCH 110 dbopmyne (15):
RS = 28,dys = 845,8 ThIC. KM.

OTBeThI:
1)TU = 28dgs = 727 ThiC. KM (S 0a.1.10B);

d
2551155—55;

— % = 265 MaH. kv (8 6a.110B);
2) d a+.3_25£_gﬁ

5
. (a+p)des = 108,8 muH. kM (7 dan08);
3)dys 2(5,—65}%*'(“"'1?) :

4)RS = 26ydys = 845,8 ThIC. KM (5 banoB).

TeopeTnieckui TYp. Bapuant 2. baank 104 X10pH. i



JakmounTENLNbIR 1Tan pecnyGANKaHCKOR 0MMNHANLI NO YueGHOMY NpeaMeTy « ACTPOHOMMSA»
2020/2021 yuebuwii ron

3aaaune 5. @opmyaa Ilranka

Mosean aGeomotno uéproro tena (AUT) npUMeHSCTCs L1 OnucaHus TeNI0BOTo Y1eKTPo-
MATHHTHONO H3ayucHHs 38E31. DHIKHUECKas MPOCTOTA MOJC/IH 3aKIIOMAETCA B TOM. YTO CHH-
CTHCIILIM NAPAMCTPOM 3BE31bL, ONPEACIAIOWNM XapAKTEP H3TYUCHUA, ABIACTCH TeMnepatypa
e€ 1OBEPXHOCTH,

Ocnoponoaaraiouiet uinicckoit Xapaktepuctukoit AYT apnsetces cnekrpaibhas nnor-
HOCTL MOUIHOCTH HAYHCHHA ¢ CIMHHLBI NOBEPXHOCTH £,, KOTOPas FOBOPHT O TOM. Kak JTa
MOLILHOCTL paciipe/ieieta 110 HacToTaM Bo BCEM nanasone uiiyuenus. [1pn sTom winyuares-
Hast cnocobnocts AYT 3anaéres dopmynoii Iaanka

2mhv? 1
g,dv = R dv.
ekT — 1

Takae ninecTio, YTO NONOKEHIE MAKCHMYMa (YHKIIHHN £, 3aBUCHT OT TEMIICPATYPLI B B

Vimax) = §T,

rne § = 5,88-1010 [k,

Ha ocnose SBHOTO Bi1a CHEKTPUILHOI NIOTHOCTH £,

1) naiiurre pamepuocts ¢, B cucteme CH 1 aiite onpesesienie emnuie Himepenus 1 Hn;
2) NOaYuMTE YIPOLICHHBIT BIL £, 1S 061aCTH BBICOKMX HacToT (bnoneroras yacth cnek-
Tpa u nanee):

3) noayuMTe YOpOWEHHBI BIT £, U1 00JaCTH HUIKMX 4acTOT (undpakpacHbie BOIHLI H
Jlanee):
4) ONPCIACTUTE V(py 05y 158 38¢3161 Purens (8 Opuona) ¢ Temnepatypoit 7p = 12130 K

5) aas Pureas paccuntaiite MONNOCTL W3TYYCHHS B cpeaHem MHGpakpacHoOM aHanasole
(MIR) ¢ wactotamu o1 7.3 777 10 60 TTy:

6) s Purens onpeleante Goslee HU3KYIO 4acToTy. Ha KOTOPOH 3HAYEHHE CNEeKTpaibHOM
NA0THOCTH cocTaBaseT 10% cBoero MakcHMyMa.

Hpuseuanus: ckopocth cera B Bakyyme ¢ = 2,998+ 10% am/c: noctosunas boabimana
k = 1,381-107%* Jla/K: noctosunas Inanka h = 6,626 - 1073* Jlk-c; uncno 1= 3.142: uncio
¢ = 2.718: paauyc Pureas R = 79Ro; paanye Connna Ro = 6,955 10° a; pnosetosas IpaHuia
cnekrpa mmeet v - 790 Tl u: cpeamnna undpakpachoro ananazona umeet v = 0.6 Tl

3ananne 5. Pemenne (25 6a1108)

1) Onpesennm pasMepHoCTb &,

hv? Br-c Bt
6= || ===
c M M2y

Br
) . . L — 1n-26_BT_
Exmnnua wimepenns cnekrpanbhoii naotnoct 1 Su = 1 Suckuii = 1 Jy = 10 T

- . IKCMo-
2) Yro0bl ynpocTTh GOpMYTy £, 115 BBICOKHX HacTOT YOEIHMCS. 4TO 3HAYCHHE IK
HEHTBI B Gopmyie Beauko

- 2mhv? 1

&, =

A TenpHo OonbluC
W 11s ynomsny thix wactot npy dH3InyecKkH onpapaaHHbIX TEMNEPATYPax 3HaH
emnnubl. Hanpumep, s v =75 Ty u T = 6000 K

Teopernuecknin Typ. Bapuant 2. Branx AR AGOPH.



3akmounTenshsiii aTan pecnySAuKancKoit onuMnnaaw no yuebHomy npeamery « ACTPOHOMHAN
202072021 yueOupiii roa

hv
ekT = %1 > 1.

[orromy eaunmLeii MOKHO NIPEHEOPEYb H HCXOIHOE BBIPAKEHHE 3aNUCaTh B BIC

2nhv? _nv
= € kT,

£ -
v c2

3) Uro0b1 ynpocTHTh GopMyIty £, JUIS HIIKHX 4aCTOT yGeauMes, UTo 3Havenme rokasaresns

IKenonenTel Mano. Hanpumep, s epesmnnt UK smanasona ¢ wactotoii v = 0.6 TT'y, npu Toii xe
Temneparype 7' = 6000 K

h"—ooms
kT :

CrnenoBatenbho, HKCnonenTy MoxHo PA3JIOKHTEL B PAJL, COXPAHMB NEPBBII OPALOK MATOCTH

f; . hv
T=1+—.
= KT
Torna umeem
2mhv? 1 2rthv? kT 2mkTv? 2nkTv?
v c? e"r;’_ -1 2 hy c? Ev c2

4) Haitaém vy 4y 115 Purens

V(mu) - {T = 713,24 T!!f

2
5) J112 TO4HOTO pactera MOIIHOCTH HITYHEHHA ey ¢ 1 v

JIOCTATO4HO MPOMHTErPHUPO-
BaTb £, B YKA3aHHOM [1HAIIA30HE YaCTOT:

V2
2ntkTp . 2nkTp
EMIR = cz J vzdv = 3(:2 (U; o V%) = 84 . 104

Bt
M2’
Vi
3amevanue. 3aech HEOGXOAMMO GBIO BIATH HECAOKH bl ONpPEICICHHBIA HHTErpall OT no-
/IMHOMA, HTO JIONYCTHMO JU18 YPOBHS 3aKIOUHTEILHOTO HTANA OAUMIHALL JL18 OLEHKH MOKHO
MCHOIL30BATL pas/iHyHble NPHOIMKECHNbIE METOIbLI pacueTa MIoLalm urypur noa kpusoii

CMEKTPAILHON NIOTHOCTH B YKA3aHHOM JMAlla3oHe H4acToT. ITO MOKET BbiTh METON Tpaneumit,
MCTOA UCHTPATLHBIX NPAMOYFOJILHHKOB H T.]1.

Teneps MoxkHo PacCUHTaTL MOUIHOCTL MHGPAKPACHOIO W3TyueHHs B Auanazone MIR Pu-
refia B LEJIOM

28
EMIR.PHI"(‘)‘IH = 4HRF2'£5”'R = 3,187 * 10 BT

6) Makcumym &, naxoaures g bHOeTORO# 061aCTH CNEKTPA, H €10 3HaYEHHE COCTABIACT

3 -¢ Bt
£ _ znhv(maxj X 1 — 1,064 . 10 6_1;_'
Vimax).Purean = 2 hYimax) My

3HayuT, HCKOMbIe 10%

coctanasgior 1,064:1 07 Bmas’Ty.
Torna ans 6o

J1€€ HM3IKMX HacToT

13
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JaxnounTe bR YTAN pecmy GAMKAHCKON 0AMMNNAILE 10 yUeGHOMY NIpeaMeTy «ACTPOHOMMSA>
20202021 yueOnnii 1o/
£y

2
v mnr = 223 1Ty

[Moayuennas 4acToTa ACHCTBHTCALHO OTHOCHTCS K MHPAKPacHOMy AMAnalony

Orsernl:

1) (&) = H—':—;-; I SAn = 1 SAncknit = 1)y = 10“"";?—;; (2 6aana);
’ ] hv

2) & = ";v e 7 (4 6aaaa);

3) ¢, = 2nkTv?

= (6 6ana0B);
4) Vimax) = 713,24 TTy (2 6an008);

5) FM“?.?HI'I‘J!I - 3,187 . 102}‘[;1- (8 6”'."03);
6) v=953 Ty (3 6anaa).

Teoperwsecxuit 1yp Bapuant 2 Baaus 118 #00p



