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. IOACHUTEJIBHAS 3AITMCKA

Metonnueckue yka3aHus IS BBITOJTHCHHS MPAKTHYCCKUX PA0OT SBIISIOTCS
Y4acTbIO OCHOBHOM o0mreo6pazoBaTenbHOM MIPOTP AMMBI Kosnemxa
npodeccuoHanbHOT0  00pa30BaHMUS [ITHUY 1o cneunansHoctn 09.02.06
CereBoe M CHUCTEMHOE aJMUHUCTPUPOBAHHUE, B COOTBETCTBUU C TPEOOBaAHUSIMU
OI'OC CIIO TpeTbero noKoJIeHUsI.

Meronuueckue  yka3zaHds [0  BBINOJHEHUIO MPAKTHUYECKUX padboT
aJIpecoBaHbl CTyAeHTaM Bcex (GopM 00yUYeHUsI.

Meronnueckue yka3aHHUS CO3JaHBI B TIOMOIIL JJIsi paOOThl Ha 3aHATHSAX,
MOJTOTOBKE K MPAKTUYECKUM padoTaM, MPaBUILHOTO COCTaBJICHUS OTUYETOB.

[Ipuctymast K BBIIOJIHEHHIO MPAKTHUYECKOW pabOThl, HEO0OXOIUMO
BHHUMATEIILHO MPOYUTATH 1IEJIb U 3aJ]a4M 3aHSTHS, 03HAKOMUTHCS C TPEOOBAHUSIMU
K YPOBHIO TOJTOTOBKH B COOTBETCTBUU C (efepalibHBIMU TOCYAapCTBEHHBIMU
crangaptamu TpeTbero mokosieHus (PI'OC-3), KpaTKUMH TEOPETUYCCKHMHU W
y4eOHO-METOJIMYECKUMU MaTepUaliaMH MO TeME MPAKTUYECKOU pabOThl, OTBETUTH
Ha BONPOCHI 7151 3aKPEIUICHUS TEOPETUUECKOr0 MaTepuara.

Bce 3amanus k mpakTHdeckod paboTe HEOOXOIUMO BBINOJHSATH B
COOTBETCTBHHM C HMHCTPYKIMEH, aHAIU3UPOBATH IIOJYYEHHBIE B XOJI€ 3aHATHUSA
pe3yJbTaThl 110 MPUBEJICHHOW METOJIUKE.

OTtuer o nmpakTUYecKoi paboTe HEOOXOAUMO BBIMOIHUTH MO MPUBEICHHOMY
ITOPUTMY, ONUPAsICh Ha 00pa3ell.

Hanvuue mosio)uTeapHON OLIEHKU O MPAKTUYECKUM paboTaM HE0OXOAUMO
JUISL TIOJTYYEHUS IOMyCKa K UTOTOBOM aTTECTAllMU MO AUCHUIIINHE «ACTPOHOMHUS,
MOATOMY B ClIydyae OTCYTCTBUSI Ha 3aHATHM IO JIHOOON MPUYUHE WU TOJTYYEHUS
HEYJIOBJICTBOPUTEILHON OIICHKU 3a MPAKTHYECKYI0 PabOTy HEOOXOIUMO HANTH
BpEMsI I €€ BBINOJHEHHS WM TIEPECAAYUH.

IIpaBuia BbINOJHEHUS NPAKTHYECKUX padoT

1. CtyaeHT M0JDKEH MPUHTH Ha MPAKTHYECKOE 3aHITHE IMOATOTOBICHHBIM K
BBITIOJTHCHUIO MPAKTHYECKOU PabOTHI.

2. CTyneHT MOJDKEH TPEACTaBUTH BBITIOJIHCHHYIO PabO0Ty B MHUCHMEHHOM
BHJIE.

3. PaGoTy cienyeT BHIMOIHATH B TETPAISIX.
OrneHKy 10 MPaKTHYECKOW paboTe CTYICHT MOJIy4aeT, eCIIn:

- CTY/ICHTOM paboTa BHITIOJIHEHA B TIOJTHOM 00BEME;

- CTYJICHT MOXET TOSICHUTH BBITIOJIHEHHE JIFOOOTO ATana paboThI;

- paGoTa BBITIOJIHEHA B COOTBETCTBHHM C TPEOOBAHUSMH K BBITOJTHCHHIO
paboThI;



- CTYACHT OTBCYACT HA KOHTPOJIBHBLIC BOIIPOCHI Ha YAOBJICTBOPUTCIIBHYIO
OLCHKY H BBIIIIC.

3adeT Mo urToraMm IMPAaKTHYCCKHUX pa60T CTYACHT IIOJY4YacT IIPpHU YCJIOBHUHU
BBIIIOJTHCHUSA BCCX IMPCAYCMOTPCHHBIX HpOFpaMMOﬁ IMPAKTUICCKUX pa60T IIOCJIC
IMPOBCPKH BBINTOJIHCHHBIX pa60T B TCTPAJAX U OTMETKU IIPCIIOJaBaTCIIA.

Buumanme! Eciin B mpoliecce NOArOTOBKH K NMPAKTHYECKUM padoTaM WIH NpU
pPELIEHUH 3a/lady BO3HUKAIOT BOIIPOCHI, Pa3peIIUTh KOTOPBIE CAMOCTOSITEIBLHO HE
ylaercsi, HEOOXOAUMO OOpaTUTbCS K MpernojaBaTeNio s IOJIy4EHHUs
Pa3bsCHEHUN WA YKA3aHUU B JHU IIPOBEACHUSA JOIOJHUTEIIBHBIX 3aHATUH.

PeKOMeHI[yeMl)Ie HCTOYHHUKH

- Actponomus: yue0. mnocobue i1 CIIO / ortB. pea. A.B.Konommuern,
A.A.Cajdonos.- M.: UznarensctBo IOpaiit, 2018 - 277 c. : (16) c.uB.Bki1.-(Cepus:
[IpodeccronanbHoe oOpazoBaHue).

- ActpoHomusi: yueOHUK 11s ipod. oOpa3oBat. opranuzaiuii / [E. B.Anekceena,
I1.M.CkBopuos, T.C.®emenko, JI.A.IlllectakoBa], moxa pexa. T.C. demenko. — M.:
N3nartensckuil HeHTp «Akagemusi», 2018.

- TarapuukoB A.M. ActpoHomus. COOpHUK 3aJady W YHOpPaKHEHUH: y4deOH.
[TocoGue s obmeoOpazoBar. opranusanuii / - 2-e u3a. M.: [IpocBemenue, 2018
— 160c.

IHopsinok BbINOJHEHNS MPAKTHYECKON padoThI

1. O3HaKOMUTBCS C TEOPETUIECKUM MATEPUATIOM IO MPAKTHIECKOM padoTe.

2. BeINOJHUTH NPESIOKEHHOE 3a/JaHUE.

3. IIpoeMOHCTpUPOBATH MPENOAABATENI0 PE3YIbTAThl BBHIMOJHEHHOW pabOThl B
MUCbMEHHOM BHJIE B TETPAJIU.

4. OTBETUTH HA JOMOJHUTEIBHBIE BOITPOCHI.



IIpakTnyeckast padora Ne 1
«H3mepenue yrios, 1yr 1 pacCTOTHUID)

YueOHast meab: M3yunts rpaaycHyo, paiaHHYIO U YaCOBYIO MEPY U3MEPEHHSI YTJIOB.
[ToHnMaTh (QU3UYECKHUI CMBICT BHIUMBIX YIJIOBBIX Pa3MEpOB OOBEKTOB, HAYYHTHCS
BBIYHCIISITH BEJTMYUHBI YTJIOBBIX U JTMHEHHBIX pa3MepOB 0OBEKTOB U PACCTOSIHUN JI0 HUX.

- CTyIeHT JOJDKEH 3HATh MEPhl M3MEPECHHSI YTJIOB U aCTPOHOMHYCCKHE €IIMHUIIBI
U3MEPEHUS PACCTOSIHHIA.

- CTyAeHT JO/DKEH yMETh pelllaTh 3a7add Ha OIpPENeICHUE BUIAMMBIX YTIIOBBIX
pa3MepoB OOBEKTOB U PACCTOSTHUN IO HUX.

KpaTKne TECOPETHYECCKUEC MaTEpUaAJIbI 110 TEME HpaKTquCKOﬁ paﬁoTbI

1. U3mMepeHne MJIOCKHUX YIJIOB.
H3mepeHne miockux yrioB OOIENPHUHSTO OCYIIECTBIATH TPEMSI MEpaMu U3MEPEHH:

1. I'papycnas mepa. [Toanasriit yron @ = 360 [°] rpaxycos

2. Pagumannas mepa. [lonnbiit yron © = 27[panuan], rae T — YUCIO «IIH.

3. Yacosas (Bpemenn'as) Mepa. [lonuerii yron @ = 24 ['] vacos
COOTBETCTBEHHO CBSI3b MEXKIY TUMHU €IWHUIAMU HM3MEPEHHUs OIpPEAeIseTCs] COOTHOLIEHUEM
360 [°] = 2n[paa] = 24 [".

Opun rpagyc (1°) ato 1/360 yacte momHOro yria (Tak CIOXHUIOCH UCTOPHUYECKH, TI0
JIOTOBOPEHHOCTH, 3TO HUOTKY/Ia HE CIIEAYET).

C npyroii CTOpOHBI, IO ONpPENEICHUI0 paauaHa, 1 paj ecTh BEIWYHMHA IEHTPAIHHOTO
yria OKPY)KHOCTH, KOTOPBIH OTCEKaeT Ha OKPY)KHOCTH JUIMHY Ayrd |paBHYIO paguycy
okpyxuoctd R,| = R. IlockonbKy 1yuHA MOAHOW OKpyKHOCTH - L=2TR (1m0 ompeaeneHuro
ymciia ), TO COOTBETCTBEHHO MOJIHBIM yron paseH 27 [paa] = 360 [°] rpagycoB. OTkyna u
CIIeAyeT COOTHOIIeHHE Tpaayc — paguan  1°=7/180 panx; 1 pax=180°/m (1.1)

VYron 6e3pazmepHas BenuunHa. be3apa3zMepHOCTh TIOCKOTO yIiia 03HAYaeT, 4YTO eAMHULIeH
€ro M3MEepEeHHs SBJISETCS YUCIO OAMH (XOTh rpajayc, XoTh paauaH). OAHAKO, TJIOCKUM Yyriam
pPaBHBIM €IWHUIIC OBUTH TPHCBOCHBI CHCIHAIBHBIC HA3BAHUS: «TPAAYC» - HUCTOPUYCCKH,
«paWaH» -MaTEeMaTHYeCKH, I TOTO, YTOOBI B KaXKJIOM KOHKPETHOM Ccllydae OOJICTYHTh
MMOHMMAaHHE TOT0, KaKasi HMCHHO YTJIOBas BEJIMYMHA UMECTCS B BHITY.

VY11, BRIpaXKEHHBIC B TPAJyCHOW Mepe, MPHHSITO JEIUTh Ha JOJIH KpaTHbie uncity 60.
Yrnossie MunyThl 1’ = (1/60)° = /10800 pax u Yrmoseie cekyuast 1= (1/60)'= /648000 pan

2. YrJi0Boii pa3mep oobekTa. PaccTosinne 10 00beKTa.
Bunumelil yrioBoit pasmep o0beKTa ¢ — €cTh yroj, 0Opa30BaHHBIN JIydaMu OT JBYX
KpaiHuX (rabapuTHBIX) TOUEK 00BEKTa U TOUKOW HaOIr0AeHus (IJ1a30M HaOII0aaTeNs).

Pucl. A
‘\

D ¢/2



https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/1_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)

Ha puc.l Touka O — touka HaOmoaenus. Otpezok D = AB— nabnromaeMblii 00BEKT,
orpe3ok L — nuHus HaOmroneHus, NeprneHAuKyIsapHas oTpe3ky D u paBHas pacCTOSHHUIO 10
o0BekTa. YTrol ¢ — yrioBoi pasmep o0bekTa D.

OueBuaHO, 4uTo L sBIsETCS CEpEeAMHHBIM NEPHEHIUKYIIpOoM K D, a TpeyroibHuKd
AAOD = ABOD npsmoyrosibHbI€.

Torma COriacHO TPUTOHOMETPHYECKMM COOTHOMIEHHAM Toiydaem D/2 = L*1g(¢/2).

[IpuarMas BO BHMMaHHE, YTO B aCTPOHOMHMYECKHMX HaONIOJEHUSX Kak mpaswio [L>>D,
oTKyna crieayer, 9ro 1g(9/2) = ¢/2, nMeeM OKOHYATEIBHO:

D=L*@, rme (p — yroJ BbIpa:keHHbIii B pauaHax. (1.2)

IIpumepsI 10 BHINOJHEHHIO PAKTHYECKOI padoThI

Hpumep Nel. Jlyna umeer pammyc 1737 wm. Paccrosmue or 3emuu 0 JIyHbl
3,844*10° M. Haiitu yriosyro Benmmunmy JIyHsl npy HaGmoaeHusx ¢ 3emimn. OTBET BBHIPA3HTH B
rpagayCHOU Mepe.

Pemienne:

1. TlpuBomum pa3mMep U paccTOSIHME K €IUHOM €JUHMLE JUIMHBL, Hampumep, K
kromerpam. Toraa L = 3,844%10° v = 3,844%10° km.

2. Haxomum pemienue B oouiem Buje. [lonb3ysces hopmymnoit (1.2) umeem, @ =D/ L,
rae D — nuneinsiit nuamerp oobekTa, L — paccrosiHue 1o oObexTa.

3. Haxomum nuamertp Jlynbr. D=2r = 2*1737 km = 3474 xm

4. TloxcraBnsieM YHCICHHBIC 3HAYCHUS BEIMYMH B OOIIyI0 (HOpMYITy M IPOM3BOIUM
BBIUUCICHUS.Q = 3474 km/ 3,844*105 KM=9O3,74...*1O_5. [IpuBoaMM YHKCIO B CTaHAAPTHBIN
BUJI ¥ OKPYIJISIEM JI0 IBYX 3Haudammx nugp. Mmeem, @ =9,0*10_3paz[1/1aH.

5. Bripakaem oTBeT B rpagycHoit mepe. [lonb3yscs popmynoii (1) numeem,

(0] z9,0*10_3 * 180%/mt= 9,0*10_3 *57,3°< 0,516° . BolpakaTh TpagyCHbIE YIIIbI B I€CATUYHBIX
Ipo0sSX HEe TPUHATO, TOATOMY IMEPEBOJAMM 3HAYCHHWE B YIJIOBBIE MHHYTHI, TIOJIB3YsCh
onpenenenuem 1° = 60" . [Tonmygaem @= 0,516° * 60'= 30,96" . Oxpyrass 10 IBYX 3HAYAIIUX
udp (10 LeNbIX MUHYT), ToTydaem @<= 31" .

6. 3amnmceiBaeM OKOHUATEeNbHBIN oTBET B BUae: OTBer: @ = 31’

Ipumep Ne2. Yriosoii pasmep Cupuyca 0,006” . Paccrosinue ot 3emiu g0 Cupuyca
8,7 cB.roa. Beruucnute: A). Pannyc Cupuyca B kunomerpax. b) OTHOCUTENBHYIO NOTPEIIHOCTD
MOJTYYeHHOTO pe3ysibTaTa €Cclii 32 TOYHOE 3HaueHWe NpuHATH paguyc Cupuyca paBHBIM 1,7

paguycos Cosnnna (RO).

Pemienue:

A) 1. Haxogum permienue B obueM Buze. [loms3ysacs Gopmynoit (1.2) umeem, D = L*@
,raie D — nuametp oObekTa, L — paccrosiaue 1o o0wekta. Torna, ecnmu Re— pagnyc Cupuyca u
cooTBeTcTBEeHHO auameTp D= 2*R¢, To momy4yaem obmee pemenne R = L*@/2.

OueBuHO, 4T0OB! BEIPa3uTh R B kuiomerpax, L 10MKHO OBITH TakKe B KM, a yroil () B
panuaHax.

2. Bripaxkaem pacctosinue a0 Cupuyca B kmiomerpax. [lo ompenenenuto 1 cB. roa=

9460.730.472.580.800 M (Touno). Takas TOYHOCTP HaM He HYXHA, MOITOMY O00OHIEMCS
npUOIMKEHHBIM 3HAUEHUEM /10 TPEX 3HAKOB 1 ¢B. roa = 9,46*1015 M= 9,46*1012 KM.

7


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80

Torma L= 8,7 * 9,46%*10™ kmM~82,3*10"km~ 8,23*10"% km

3. Belpaxkaem yriosoii pasmep Cupuyca B paxmanax. Ilonssyemcs dopmynoii 1"= 11/648000
pan. Torma, mno ycmoBuro 3azaud, wumeeMm, ¢@ =0,006"= 0,006*w/648000 pan
~6*107°*3,14/(6,48*10°) = 2,907...*10"® pan.
Oxpyriss 10 TpéX 3Ha4amuX udp, numeeM P= 2,91%1078 pan.

4. TlonmcraBiseM YHCICHHBIE 3HAUCHUS BEJIMYMH B OOIIyr0 (OpPMYTy W MPOM3BOIUM
BeluncieHus. Re = L*@Q/2 = 8,23*1013 KM * 2,91*10_8 /2 = 11,974...*105 kM. [IpuBoguM yucio B
CTaHJAPTHBIA BHJI M OKPYIJIsieM A0 TpEX 3Havamux 1udp. [lomygaem R = 1,20%10° km.

o ~ 6
5. 3anucelBaeM OKOHYATENbHBIN oTBeT Ha Borpoc A): OtBer: R:. = 1,20%10° kM

b) 1. Haxomgum TtabGiuuHoe 3HaueHue paaumyca u guamerpa Comana. CrpaBouHOE
snavenne pagnyca Connrna RO= 695,5%10° k.

2. HaxomuM TaGnmunoe 3mauenme paamyca Cupuyca R. = 1,7*Re. Um 'R=
1,7”‘695,5*103 KM = 1182,35*103 kM. [lpuBoauMm B cTaHmapTHBI BUI M OKpyrjisieM (B
COOTBETCTBUH CO 3HAYAIUMU MHUPpaMu B pacuéTHOM paauyce Cupmyca) ¢ TOYHOCTBIO JIO TPEX
mndp. Homyaaem 'Re=1,18%10° k.

3. Haxoamm abcomoTHylo morpemHocts N. Ilo ompenenenmio h= | "R—R: | .
[Moncrasmsiem 3HaueHus, N= | 1,18* 10° I<M—1,20*106 KM | = 0,02*106 KM.

4. HaxoauM OTHOCHTeNbHYIO TorpemHocts I ITo onpenenennio = h/R *100%.

Torga I = 0,02%10° kM /1,20*10° kMm*100% = 1,6(6) %. Opyrisiem 10 ABYX Ludp, HMeeM:
r=17%.

5. 3anmchiBaEM OKOHYATENBbHBIN oTBET Ha Borpoc B): OtBer: I'= 1,7 %



IIpakTnueckas padora Ne 2
«CyTOo4HOe IBH:KEHHE 3BE3THOT0 HeDa)

YueOHas nesb: ChHopMHpOBaThH MOHATHE O 3BE3HOM HEOE U €ro0 CyTOYHOM JIBHIKCHHH.
Jlate monsatue HebGecHoli cepbl U ee OCHOBHBIX 3JIeMEHTOB. [loHMMaTh (Qu3HUecKuit
CMBICII CyTOuHOro BpaimieHuss HebecHoll cdepsl, KoOpAMHATHBIX cucteM. [loHuMaTh
CBA3b KOOPJMHAT HEOECHBIX CBETWUJ M reorpauyeckoil MHpPOTHl MecTa HAOJIOJIECHUS.
HayuuTthcs pemars KOOpIUHATHBIE 3a/1a4H.

- CTyeHT M0JKEH 3HaTh OCHOBHBIC TIOHSTHS U 3JIEMEHThI HeOecHOU cdeprl - Och
mupa, Ilomrocel mupa, ropuszoHT, HebOecHblii skBaTtop, ropusoHtanpHas [h,A] u
AKBAaTOpHUANIbHAS [J,0l] CUCTEMBbI KOOpIWHAT, U3MEHEHHE TOPU30HTAIBHBIX KOOpPJMHAT,
KyJIbMUHAIMM  CBeTWI.  DOpMmyibl,  CBS3BIBAIONIME  KOOPAMHATBI  CBETUI U
reorpauueckyro NIMPOTY MecTa HAOJIIOICHHUS.

- CTyA€HT AOJDKEH yMETh pelaTh 3a1a41 Ha ONPEIEICHUE Pa3IMYHbIX KOOPIUHAT
CBETWJI U IITUPOTHI MECTA HAOIIOACHHUS.

KpaTkue TeopeTnueckue MaTepHuaJIbl 0 TeMe MPAKTHYECKOi padoThI
1. OcHOBHBIC MOHATHSA

Heb0ecnas cdepa (HC) — BooOpaxkaemas cepa HeolpeaesIEHHOIO pajnyca ¢ IEHTPOM B TOUKE
HaomoieHus (O) Ha KOTOPYIO IPOELUPYIOTCS BUIUMBIE H300paKeHUs] HEOECHBIX TeJl (CBETUII).
Ocp mupa P (OM) — BooOpaxkaemas OCb, OTHOCHTEIbHO KOTOPOH IPOUCXOAUT BHUIMMOE
cyrouHoe nBrkenue (Bpamenue) HC.

Iomockr mupa (Pn; Ps) — Toukn mepecedennss HC u OM, BOKpYr KOTOPBIX IPOMCXOIUT
BUIUMoOe cyrouHoe Bpaienue HC.

PN — ceBepHblii ostoc Mupa; Ps— 10KHBIH 110J1F0C MHpa.

Beprukauab Z — ivHUs JEMCTBUSI CUJIBI TSKECTU 3€MJIU B TOUKE HAOIIOICHUS.

T'opHM30HT — IIIOCKOCTh MEPIEHINKYISPHAS BEPTUKAIM IPOXOAAIIast Yepe3 TOUKY HaOIr01eHusI.
JInnusa ropmszonra — Oosbwmoit kpyr HC, obpa3zoBanubiii nepeceuenneM HC u miaockocThbio
TOpPU30HTA.

3eHuT Z; — TOUKa nepecevyeHus BepTukanu u HC, pacnosnoxeHHas HaJl TOPU30HTOM.

Hapup z; — Touka nepeceuenus seprukanu u HC, pacnonosxeHHas 101 TOPU30HTOM.

HeOecubiiik mepuguan (HM) — OGonbmoit kpyr HC, oGpasoBannbiii nepeceuenuem HC u
TUIOCKOCTH MpoXoasieit uepe3 Touku Py, z1, O, Zy, Ps.

Heo6ecnbiii 3xBaTop (HO)— 60mnbimoit kpyr HC, o6pa3zoBannslii nepeceuenueM HC u miockoctu
nepreHaukysipHoit OM npoxosiielt uepes3 TOUKy HaOJII0ICHHS.

Kyabmunanun cBermia (BK, HK) — sBnenus mnpoxoxxnenus cBetwia uepe3 HeGecHbiit
mepuauad. BK — Touka HauBbICIIEN BBICOTHI MOABEMA CBETWJIA HAJl TOPU30HTOM B TEUYEHUU
cyrok. HK — Touka HauHu31IeN BBICOTHI OABbEMA CBETHIIA HAJl TOPU30HTOM B TEUEHUHU CYTOK.

TopusonTtanbnas cucrema koopaunar (I'CK) - [h, A],

rae h[-90° ; 90°] — BeIcoTa mogBeMa cBeTHa Haja ropuzonToM, A[0° ; 360°]— asumyT cBeTHIIA.
JxBaTopuaabHas cucrema koopaunar(DCK) - [5,a],

rae O0[-90° ; 90°] — ckioHeHHe cBeTmna, T.€. BbicoTa nmogbéMa Han HD; a0 ; 24"] — npsamoe
BOCXOJK/ICHHE CBETHJIA.

IxumnTuka — 6onpmoit kpyr HC, o6pa3oBannsblii nepeceuenreM HC u minockoctu oOparieHus
3emiu Bokpyr ConHua (WM TIOCKOCTH BUAMMOro roanyHoro asikenus Conxua no HebecHoit

cdepe).



2. OCHOBHBIC COOTHOIIICHUS

2.1 Cps3p BBICOTHI MOJIIOCA MHUpaA HAJl TOPU3OHTOM hp U reorpaduueckoi MIMPOTH MecTa
nabmoznenus @. @ =h,

2.2 3eHUTHOE PACCTOSHHME Z — YIJIOBOE PACCTOSHUE MEXKIY TOYKAaMU HaXOXKJIEHUS CBETHIIA U
senanta. h +z=90°

2.3 CBsA3b MakCHMAaJbHOM BBICOTHI TNOABEMA CBEeTHIa Haj ropuzoHToM h (Moment BK),
reorpadM4ecKoil IUPOTHI MECTA HAOMIOAEHUS (P, M CKIOHEHUEM CBETUIA O

- nnst BK k tory ot 3enuta @ =8 +2 =8 +(90° - h)

- nns BK k cesepy ot 3enuta @ =86 -2 =8 -(90° - h)

2.4 Ycnosue Bepxueit kynsmunanuu (BK) ceeruna:

- K Iory OT 3eHuTa @ > 8

- K ceBepy ot 3enuta @ < 8

- B TOUKe 3eHuTa @ = O

IIpuMepsI 0 BHINOJITHEHUIO MPAKTHYECKOH PadoThI

Ipumep Nel. 3sesna Jlene6 B moment BK Buana Ha Beicote 77°10°. Ha kakux mmporax
MOJKET pacIoiaratbcs JaHHAs TOYKa HAOII0eHUS?
Pewienue:
1. B cnpaBouHMKe HAXOJUM KOOPIMHATY CKJIoHeHus Jleneba O = + 45°10).
2. Mp1 He 3HaeM rthe mpoucxoauT BK, kK rory oT 3eHHTa WM K CEBEpy, MO3TOMY Oyaem
UCIOJIH30BaTh 00€ (POpMyIIbI.
3. BKkOryorZ. ¢=06+z=06+(90°-h)=45°10"+90° - 77°10" = 58°00".
BK k ceBepy ot Z. ¢ =06-z2=0-(90°-h)=45°10-90° + 77°10" = 32°20".
4. ITony4yaem nBe BO3MOKHBIE IUPOTHI HaOMoieHus Jleneba ¢ Takoi BeicoToi B MOMeHT BK
@1 = 58°00’, p2 = 32°20". ¢1— mmpora Ilepmu, @, — mupoTa rora cpegu3eMHOMOPBSI.

5. 3amucbiBaeM OKOHYATENBHBIN 0TBET Ha Bopoc OTBeT: @1 = 58°00', @, = 32°20’

IIpumep Ne2. Kakyro BbICOTY moabéMa HaJ TOPM30HTOM HMMeEET 3Be3na Bera B r. [lepmb B

momeHnT BK? Hlupota Ilepmu 58°00 c.1.

Pemenne:

1. HaxoauMm B cIpaBOYHHUKE CKJIOHeHHe Beru O = + 38°47,

2. Tlposepsiem ycnmoBue BepxHed KynpMuHammi... K FOry wimm CeBepy oT 3eHHTa. ¢ > 9,
3HauuT Bera umeer BK k rory ot 3eHura.

3. Torama Bocnonb3yemcst popmynoit @ =06 + z =3 + (90° - h). Orkyna Haxoaum h— BbICOTY
noabémMa HaJl ropu3oHTOM. h =6 + 90° - .

4. TloxacrasmisieM 4KClIEHHBIE 3HaueHus, uMeeM h = 38°47' + 90° -58°00" = 70°47".

5. 3amuchiBaeM OKOHYATENbHBIN oTBeT Ha Borpoc. OTBer: h= 70°47'
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IIpakTnueckast padora Ne 3
«OCHOBBI H3MEpeHNs] BpeMeHN»

YueOHass meab: J[late noustHe «BpeMeHH». CHOpMHUPOBaTH MPEACTABICHHE O
KPaTKOCPOYHOM (TeKyliee BpeMs) H JOJITOCPOYHOM (JIETOMCUHCIIEHHE) CHUCTEMe
VCUYHCIICHUSI BPEMEHU.

- CTyJeHT TOMKEH 3HATh:
- onpenenenue Ty - MUPOBOTO BpEMEHH, pa3inyarh T; - HCTUHHOE (ACTPOHOMHUYECKOE)
Bpewms, Tp - mosicHoe Bpems, T,,— MECTHOE BPEMSI U CBSI3b MEXKIY HUMH.
- noHsiTue Tpomuyeckoro rojia U COTHEYHbIE KalleHIapy, OCHOBAHHBIE Ha ero 0ase.

- CTygeHT JOIDKeH yMETh pellaTh 3a/1aud Ha ONpEe/eNICHHEe BPEMEHU B TOUKAX C
pa3InuHOM TeorpaduuecKoi JOJITOTOM.

KpaTkue TeopeTHyeckue MaTepuajbl M0 TeMe MPAKTHIECKOH padoThI

1. OcHoBHBIE IOHATHS
Bperl B TOYKC Ha6JHOI[eHI/I$I 3aBUCUT OT 3CEMHOIO MepI/IIH/IaHa, Ha KOTOpOM HpOI/ICXOI[I/IT
HaOJIFOJEHUE.
M cTHHHBIA MOJIEHb — MOMEHT BPEMEHH, B KOTOPBIN LIEHTP COTHEYHOIO JUCKA KYJIbMUHUPYET
B BK.
HcTHHHAS TOJTHOYb - MOMEHT BPEMEHH, B KOTOPBIN LIEHTP COJHEYHOIO JUCKA KYJIbMUHHPYET
B HK.

T, — uctuHHOE BpeMs B TOUKe HAOIIOEHHS, T.€. HA JAHHOM 3€MHOM MEpPHIHAHE.
T — Bpems Ha I'puHBUUCKOM MepUIHAHE, IPUHATO 3a TOUKY OTCYETA MUPOBOTO BPEMEHH.
T\, — mosicnoe Bpems. Bpems B yacoBom nosice C HOMepoM N,
T, — MecTHOe BpeMms. Bpewms, NpUHATOE B OTAENBHBIX CTPaHAaX MECTHBHIMM JEKpETaMH. B
Ka)XJ10U CTpaHe CBOE.
2. OcHOBHBIE COOTHOIIIEHHS
T, = To+ A", rae A — reorpaduueckast ZOIroTa MeCTa HAOIIOICHHS BHIPAXKCHHAS B 4ACOBOH
Mepe.
Thn=Tyo+ N, rue N —nHomep yacosoro mosca. N = [- 12" ; 127].

Mectroe Bpemst B Poccun T, = Tp + 17,

IIpuMepsI 10 BHINOJIHEHUIO PAKTHYECKO PadoThI

Ipumep Nel. B Ilepmu yacer mokassiBator 14°45". Haiitu uctuanoe Bpemst B [lepmu. Haiitu

MCTUHHOE U MECTHOE BpEMs Ha JIaHHBII MOMEHT B I'. B1auBoCTOK.

Pemienne:

1. B cnpaBouHuke HaxoauM reorpagpudeckyto noiarory Ilepmu u Brnagusoctoka.

Ay = 131°54" | A, = 56°15'. TaMm e HAXOAMM 4acOBEIE Mosica ropogos N, =4, N,=9,

2. IlepeBonuM rpanycHyto Mepy reorpauueckoil 10JaroTsl TOpoI0B B YaCOBYIO. 3eMIls JeslaeT

nosHeIi 060pot 360° 3a 24", Otcrona 1° oGopora =4", 1'=4°,

3HAuNT: Ay = 56° * 4™ + 15" * 4°= 224" + 60° = 3" 44" + 1V = 3" 45",

g =131°% 4" + 54" * 4°= 524" + 216°= 8" 44" + 3" + 36° =~ 8"48".

3. Haxomum BcemupHOE Bpemsi, cooTBeTcTBYIOIIEE [lepmckomy 14745", Yacooii nosic [Tepmu
n=4.

11



Ty=Th+1"=To+n+1"=1445" . — Tp=T, -n-1"=1445" 4" 1"= 9"45"
4. Haxoaum nctuHHoe Bpems B [lepmu.

T,=To+ A, = 9"45"+3"45"=13"30" .

5. Haxonum uctunHoe u MmectHoe Bpems BO BiaauBocToke.

T,=To+ A, = 945"+ 8"48"=18"33" .

T,=Th+ 1" =To+n+1"=9%45"+9"+ 1" = 19745"

Ipumep Ne2. Camonér souieren peiicom u3 Ilepmu B Mocky B 7°50" MecTHOro BpeMeHH
obu1 B monére 1°50". Haiitu MecTHOE BpeMst IPHOBITHS CaMOJIETA.
Pemienue:

1. B cmpaBouYHHKE HaXOJ UM YacoBbIe Tosica ropooB N, =4, N,= 2.

2. Beeném obGosnauenus: T, — Bpems Bouteta B aspomnopry r. Ilepmu. T,q — Bpems B
MOMEHT BbIIETA B a3ponopTy I. Mocksel. Ty — Bpems puiiéTa B a3ponopry r. MOCKBBIL.

3. OmpenernseM MOCKOBCKOE BpeMs BbLIETa CaMOJIETa:
Tu=T,+1"=Te+n,+1" =Ty + 3"

4. Haxomum T B Moment Bbutera. [Tockonsky Ty = Tot+ Ny+1”, 1o Tog= Ty - Ny - 17
To=7"50"- 4 - 1" =2"50"

5. Haxomum MOCKOBCKOE BpeMst mpuiiéra u3 yeinoBust Typ - Ty = 1750".
Torga Ty = Ty + 1750" = Ty + 3™+ 150" = 2°50™+3"+1"50" = 7740™

6. 3amnuceiBaeM OKOHYATEIIBHBIN OTBET Ha BOIPOC

OtBeT: MOCKOBCKOE BpeMst puObITHst camosiéra 7 40",
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IIpakTnueckas padora Ne 4
«3aKOHBI IBHKEHHUSA HEOECHBIX TeJ»

YyeOHasn uesb: JlaTh NOHATHE O 3aKOHAX JIBM)KEHMs IUTaHEeT (Tpu 3akoHa Kerutepa).
CdopmupoBats npeacTaBieHne 00 o0IeM 3aKOHE BCEMUPHOTO TAToTeHus: HproToHa.
CTyaeHT A0MKEH 3HATh:

- KOoH(WTrypanmuu IUIAHET, pa3IudaTh CHJICPUYCCKHE W CHHOIMYCCKHE IIEPUOJIBI
oOpallleHHs IJIaHET.

- hopmynupoBku 3akoHOB Keriepa n 3akoHa BCEMUPHOTO TATOTEeHUST HpIoTOHA.

CTyneHT JOHKeH YMETh TPUMEHSITH 3aKoHbI Kerutepa n HproToHA ITpu penieHnn 3aad.

KpaTKne TECOPETHYECCKUE MaTEpUaAJIbI IO TEME HpaKTquCKOﬁ paﬁoTbI

1. Kondurypauuu njiaHer
KondurypanusiMmu miaHer Ha3bIBalOTCS XapaKTEPHbIE B3aWMHBIE PACIOJIOXKEHUS IUIaHET
otHOcuTenbHO CoHIa 1 3eMITH.
[InaHeThl OTHOCUTENBHO 3eMJIM JCNATCS Ha HUJKHHE W BepxHHe. HiokHUe IIaHeThl —
Mepkypuit 1 Benepa — opOUTHI KOTOPBIX pacmojiaraloTcs BHYTPU OpOuTHI 3emin. BepxHue
MJIaHEThl — BCE OocTalibHbIe. UX OopOUTHI HaxonaTcs BHE OpOUTHI 3eMIIH, T.€. COAEPKAT BHYTPHU
cedst opOuTy 3emiin.
Paznmuarot pasHbple THITBI KOHPUTYpAIUH I BEPXHUX U HUKHUX TUTAHET:

1. Jlns HWKHUX TUTAHET:
- Coenunenus (BepxHee u HuxHee). Korma mmanera, 3emnst u CoiHIIE pacroiaraloTcs Ha
OZHOM IPSMOM.

3em J1g> Maanera @

V1 (HKHEE) V2(BerHee)

- DuoHranum (3amagHas W BocTouHas). Korga rmuianera WMeeT MaKCHUMaJIbHOE YIJIOBOE
ynanenue ot ConHIla mpy HaOIIOEHUH C 3eMITH.

2.J171s BEpXHHUX TIIIAHET:
- Coennnenue. Korna mnanera, 3emiia u CoJIHIIE pacloararoTcsi Ha OJHOM MPSIMOM, a IJIaHeTa
Haxoautcs 3a ConHiem.
- IlporuBocrosinue. Korga nnanera, 3emnss u ConHlE pacnojiaralorcs Ha OQHOW MpsSMOH, a
TJIaHeTa ¥ 3eMJIsl HaXOATCs 10 OJHY cTopoHy oT CoHIla.

Ilnanera 8 @

- KBagparyps! (BocTouHas u 3anajgHas). Korga ¢ 3eMiamn HanpaBieHUE Ha COJIHIIE M HA IUIAHETY
cocrasiseT 90°.

2. Ilepuoasl oOpameHus nJiaHeT
PaznuuaroT nBa Trma nepuoaoB oopamenus mianet — Cunepudeckuii 1 CHHOIUYECKUM.
Cunepuyecknii mepuon (T) — 3TO NPOMEXKYTOK BPEMEHHM 3a KOTOPBIH IJIAHETa COBEPILACT
noJHBIN 060poT BoKkpyr ColHIa o cBoeit opOuTe (OTHOCUTENBHO 3BE3N).
Cunoanvecknii mepuoa (S) — 3TO NPOMEKYTOK BPEMEHH MEKAY IBYMS OJUHAKOBBIMH
KOH(UIypalusMy IUIAHETHI, T.€. OAMHAKOBBIMU PACIHOJIOXKEHUSMHU IUIAHETHI Ha CBOEWU opOuTe
oTHOcUTeNbHO 3emin U ConHIa.
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COOTHOIIICHUS MEXKIY Sy, — TUTAHETHI, |, — TUIAHETHI, I — 3€MJIM U HA3bIBAIOTCS yPABHEHUSIMU
CHHOIMYECKOI'0 IBUKEHHUS.

Jlns Bepxuux manet — (S,,) - =T é_1 —(To) @y
Jlns mwkHux wianet — (Syy) = (T g (T )51 (4.2)

3. 3akonbl Kensiepa
1 3akon. /IBu:keHue nia”er Bokpyr CoJiHIa NPOMCXOAUT MO IJIIMITHYECKMM OpOMTaM.
T.e. opOuTa KaXI0i TUIAHETHI €CTh JJUIMIIC B OXHOM M3 (okycoB (F) xoroporo HaxomuTcs
Connne. COOTBETCTBEHHO €CTh TOYKHM MaX. u MiN. ynanenus mwiadetsl oT CoJHIa.
Iepurenuii — 6mxaiimas Kk CoJHILY TOYKa OpOUTHI TUTAHETHI.

Adeanii — HanOosee ynanéHHas TOYKa OpOUTHI TUIAHETHI.
B

M

Touka O — uentp snunca. Touka M — niaHeTa Ha opOUTe.

Touku Fi, Fo— doxycel samnmumnca. B touke Fi— naxoautcs Conuite.

Otpe3ok F1M — paguyc-Bektop mianersl. Tekyiiee paccTosiHue Mexay miaHeTo u CoHLEM.
Touxka I1 — nepurenuii, A — adenuii miaHeTHI.

Otpe3ok a = OA — Gosblias MOJIYOCh AJUIAINICA. DTO €CTh CPe/IHEe PACCTOSIHUE OT TUJIAHETHI 10
Conauma. b = OB — manas nomyoch smmunca. ¢ = F{M — paccrosiHue ot neHtpa 1o (okyca
AIUIUTICA.

CreneHb OTJIMYHS JIUIAIICA OT OKPYKHOCTH ONpeeseT IKCIeHTPHCHTET dLaunca € = ¢/a.

ITpu ¢ = 0 (hoxychl coBMagatOT ¢ HEHTPOM), € = 0 U IJUIUIIC CTAHOBUTCS OKPYKHOCTBIO.

2-3aKk0H. Panmyc-BeKTOp NJIaHeTHl B PaBHbIe NMPOMEKYTKH BpPeMeHU ONMHCHIBAET PaBHbIE
IJIOLIA/H.

3-3axoH. KBagpartbl cuaepHYecKHX MepHOAOB OOpalleHHsi ABYX IUIAHET OTHOCATCH Kak
KYOBbI 00JILIINMX IOJIyOCeil X OpOuT.

(To)*/ (T2)*= (1) / (22)° (4.3)

4. 3akoH BceMupHOro TAroreHus. 0606menune Heroronom 3axkonos Kemiepa.

Heroton 00600mun 3akonbl Kemnepa Ha OCHOBE YHHMBEpPCATBHOTO 3aKOHA BCEMHPHOTO
TATOTEHUSI.
3aKOoH BCEMHUPHOI0 TSATOTEHHS — BCE Tela MPUTITUBAIOTCS OPYr K JAPYyry C CHIOH
MPOMOPIMOHATILHON TMPOU3BEICHUI0O MacC Tel W OOpaTHO MPOMOPHHUOHAILHON  KBajapary
paccrostmst Mexay Humn. |F| = G*(my*my) / r2.
Torna 3akons! Kemuiepa MoryT ObITh TIpe/ICTaBIICHBI B BUJIe 3aK0HOB HebecHoit mexanuku (HM):
1-3akon  HM. Opoumuvr Osudxcenuss men omHocumenvHo Opye oOpyea mocym Obimb
OKDYIHCHOCMAMU, IIIUNCAMU, NAPAOOIAMU U 2UnepooIamMu 6 3A8UCUMOCMU OM CKOpocmel
08UdICEHUsL Me.
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2-3akoH HM. O06o001meHus He noTpeGoBa U OCTANICSA B HEU3MEHHOM BUJIC.
3-3akon HM. KBaapatsl cugepudeckux mnepuoaoB (T; , T,) oOpameHusi AByX IMJIaHET ¢
MaccaMu Mj;, M, BOokpyr CoJiHIAa, NMOMHOKeHHbIe Ha cyMMbI Macc CoJIHIIA U TUIAHETHI,
OTHOCATCS KaK KyObl 00JIbIIMX MOJIyocel (81, 82 ) X OpouUT.

[(Ty)? (Me+my)] / [(T2)* (Me+my)] = (a1)°/ (a2)° (4.4)
0O0606ménnpie HproToHOM 3aKk0HBI Keriepa moirydninu Ha3BaHue 3akoHOB HeOecHON MeXaHUKH.
N3 3-ro 3akona HM BbITEKalOT BaXKHEIE CIICICTBHSL.

CaencrBue 1. 3-3aKOH MOXXET OBITh MPUMEHEH M IS ONMMCAHMS JBY)KCHHS CHCTEMbI 3Be3/a —
[Tnanera — CnyTHHK TIaHEThI. T.e. CIIYTHHK oOpamiaeTcsi BOKPYT ITUIAHETHI, a TUIAHETa CO

CITyTHHKOM BOKPYT 3B€3/bl. TOr/ia ypaBHEHHE IBMKECHHS TaKOM CHCTEMBI COTJIACHO 3-3aKOHA
HM moxet ObiTh 3ammcano B Buge: (T1/Ten)? (MO+m1)/(M1+Men) = (a1/8cn)° .

I'me m; — Macca TIaHeTsl. T1 — CHICPUYECKHIA TIEPHO/T 0OpalieH s mianeTbl BOKpyr CosHIa.
Mcy — Macca CIyTHUKA. To; — CHAEPHUYCCKHI TIEPHOJT OOpAICHUS CITyTHHUKA BOKPYT ILJIAHETHI.

VuuTeiBas, uTo 0061yHO M ©>>M1, a Takke My >>Me; , UMEEM:
(T’ Mo/ (Te)’ My = (a1)° /(@en)* > MO/ My = (Tew /T2 (A1 /8cn)’ (4.5)

CaencrBue 2. 3-3aKOH MOXET OBITh MPUMEHEH Ui OMHCAHMS IBHXKEHHS JIBYX HE3aBHUCHMBIX
cucteM Ilnaneral — CoytHuk miaHetsll | ITnanera?2 — CoOyTHUK IIaHeTHI2. B ToM 4mciie u mis

JBUKEHHS HCKYCCTBEHHBIX CITyTHHKOB. YpaBHEHHE JBIKEHHs TAKOH CHCTEMBI 3alIMCHIBACTCA B
BUJIE:
2 _ 3
(Teat /Ten2)” (M1/M2) = (Aent /Aenz) (4.6)

VYpasuenus (4.4), (4.5), (4.6) mo3BONAIOT HAXOAUTHh MAacChl IUIAHET, UX CIIYTHUKOB, a TaKXke
pasnuuHBIX Opyrux Tel CONTHEYHOW CUCTEMBI.

IIpuMepBsI 110 BHINOJIHEHHIO MPAKTHYECKO Pad0ThI
IIpumep Nel. Huxuue coenunenus Benepsl moBropsiroTest yepes 1,6 1eT. 3a CKOIBKO 3eMHBIX
cytok Benepa nenaer o6opot Bokpyr Coinnia?
Pemienue:

1. Tlo ycnoBuIO 1aH CMHOAMYECKUI MEPHO/ HIKHUX coequHeHuii Benepbl. Sg=1,6 3eMHbIX
ner. HyHo HaliT cugepudeckuii nepuos oopamenus Beneps! | z= ? B 36 MHBIX CyTKax.

2. Pemaem 3amauy B 00meM Buge. O6o3Haunm | — cugepuueckuii mepuon 3emun. Benepa
OTHOCHUTCSI K HWKHHUM IUIaHETaM, CJIeI0BaTelbHO 1o dopmyie 4.2 (SB)_1=(TB)_1—(T)_1. B
pesynsrare (T,) '=(S,) " +(T)™".

3. IoxcrapnseM ynciaeHHble 3HaueHus. S,= 1,6 rox ; T=1 rog. Vmeem:

(T) '=(S) " +(M) '=1/16+1/1=26/1,6 — T,= 1,6/2,6= 0,61 roxn

4. TlepeBOaUM TOJIyYEHHOE 3HAYCHUE B CYTKH, CUMTAsl CHUICPUYCCKUN TEepuo] 3eMiid 3a
OZIUH roJuaHckuii rox T= 365,25 cyrok. T,=0,61%365,25 =222.8 cyT.

5. OtBer: T, =222,8 3¢MHBIX CYyTOK.
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IIpumep Ne2. [Onurep obGpamaercs Bokpyr Conuia 3a 12 3emubix sier. Haiitu cpennee
paccrosinie ot Hero 10 ComnHua.

Pemienue:
1. CornacHo 3-ro 3akona Kemtepa (T1)*/ (T2)* = (a1)°*/ (a2)’.

Io ycnoBuio Ty, = 12 neT, Taeym = 1 TOI, Qyepm— 1 @.€. ! (3TO BAXKHO).

Peraem 3anauy B o6mem Buze. Umeem: (Tio)?/ (1)° = (aw)’/ (1), Torma T = 8y° .
0= (Tod) = ((12)9) %= (144) 3ner = 5,24a.c.

OtBer: 3,, ® 5,24 a.e.

a > w DN

IIpumep Ne3. Cpapuuts Maccy Ypana ¢ Maccoil 3emMin, €CiiM U3BECTHO, YTO CIIYTHUK YpaHa
Tutanus oOpamaeTcss BOKPYT IUIAHETHI C mepuoaoM &cyTl7d4 (3eMHBIX) Ha pPacCTOSHUU
438*10°km.
Pemienue:

1. Cornacuo 3-ro 3akona HM (4.6),

m,/ my, = (T/T)?*@,/a1)%, roe M,~ macca 3emun, My,— macca Ypama. T, — nepuon
oOpamienus criytHuka 3emun — JlyHbl, @,— cpemHee paccrosiHue 3emus-Jlyna. Tp — mepuon
oOpallleHusi CIyTHUKA YpaHa, d1 — cpeliHee paccTosiHue Y paH-TutaHus.
YTouHsieM UCXOIHBIE AaHHBIE. [, = 27,32 cyr. (B cmpaBounuke), 11~ 8,71 cyT. (maHo mo
ycioBHI0), &, = 384*10° kM (B cipaBounnke), d;=438*10% kM (110 ycmoBuIo).

2. TloxcraBmnseM B GOpPMYITy YMCIICHHBIC 3HAUCHUS
m,/my, = (8,71/27,32)* (384*10°/438*10%° = 0,319% - 0,877° = 0,102 - 0,674 = 0,069
W myp/m3 ~ 14,5

3. Oreer: my,/m, =14,5. Macca Ypana 6osbie Mmaccol 3emiau = B 14,5 pasa
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IIpakTnueckas padora Ne 5
«Omnpenenenue paccrossHuil u pasMmepoB Tel CoJIHEeYHOH CHCTEMBbD)

Y4yeOHast HeJIb: U3Yy4uTh NMOHITHE Napauiakca. HayauThest onpenensath pacCTOSIHUS 10
CBETWJI 110 U3BECTHBIM BEJIMYMHAM UX NapajiakcoB. [[OHMMaTh reOMEeTpUYECKUI CMBICT
s dexra nmapamiakca.

- CrygeHT [OJKEH 3HaTh ONpPENEICHUS TOPU30HTAIBHOIO M TOJUYHOIO
napajuiakca cBeTwil. OTiuyaTh BUAMMBIC YIJOBBIE pa3Mepbl OOBEKTOB, OT HUX
napajuiakcoB. 3HATh OMpeaeNieHue W (PU3UUYECKU CMBICT aCTPOHOMUYECKON €IMHUIIBI
MU3MEPEHUS pacCTOsIHUM | mapcexk.

- CTyaeHT AOMKEH yMETh peliaTh 3aJaud Ha OMpeJeJIeHUE PACCTOSHUN 10
napajjlakcaM CBETHIL.

KpaTkue TeopeTuyeckue MaTepuajbl M0 TeMe MPAKTHIECKOH padoThI

1. DddexT napasnakca.
IMapanaakc — apienne (3PHEKT) BUANMOTO YTIOBOTO CMEIIEHHS 00BEKTa OTHOCUTEIBHO
ynanéuHoro ¢oHa Mpyu U3MEHEHUH TOYKHU HAOIIOCHUS 32 00BEKTOM (T.€. B 3aBUCUMOCTHU
OT moJjiokeHust HaOmoaaTenst). Cum. Puc.1
T.e. Ilapanjgakc 3TO yroia BHIUMOIO CMEUIEHUS OOBEKTa NpPU HU3MEHEHUU TOYKHU
HaOJII0/ICHNA.
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Puc 1. A

I'ne, O — oObekT HaOMOAeHHS. A, B — Touku HaOm0neHNS.

Otpe3ku AO=BO = L — paccrosiuue 10 00beKTa U3 TOUYCK HAOIFOACHUS.
Otpesok AB = D — Gasuc ma6monenns. AA', BB' - nyun 3penns Ha 06bekt O.
3 — mI0cKOoCTh OoJiee ynanEHHOro, YeM HabJ0/1aeMblil 00bEeKT oHa (FKpaHa).
Touku A', B! — toukn npoekiuid 0obekTa O Ha ymanéHHbIN (HoH D.

0l — yroJjI BUAUMOTI'O CMEIICHUSA 0o0BeKTa O, OH K€ — yIroJI MapallIaKTHICCKOro CMCIICHUA
nin TDI/IFOHOMCTDH‘ICCKI/Iﬁ napaJjajaakc o0bekTa O.

COOTBETCTBEHHO, M3 TeOMeTpuH moHsATHO, uto (D/2)/L = sin (/2) |=

L =D/{2*sin(a/2)} (5.1)

[lpu L>>D |= sin(0/2) = o/2 wu mosydyaem mpocTyo GopMysty Ui ONpeaeeH s
paccrostauii L 10 0TaanéHHbIX 00beKTOB HAMHOTO MPEBBIIIAIONIAX 6a3KC HAOIIIOICHHS.

L =D/a (5.2)
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B actpoHoMum paznuyaroT JBa crelyaabHbIX BH/Ia TPUTOHOMETPHUUECKUX MapaljIaKCoB —
CYTOuHBIH M roauyHblii. O0a ciykaT I ONpPENesIEHUs] PacCTOSHUN 10 OOBEKTOB, HO
UMEIOT pa3Hble NapauIaKTHYeCKUe 0a3bl.

2. CyTouHBIi mapajiakc.
CyTouHblii mapaiiakce (TeONEeHTPHYESCKHUNA Mapaulakc) — YTroJl MeXIy HalpaBICHUSIMH
Ha OJTHO U TO K€ CBETHJIO M3 LIEHTpa Macc 3eMiH (TCOLEHTPHUYECKOE HAIIPABICHUE) U U3
3aJJaHHOW TOYKH Ha MOBEPXHOCTU 3eMJIU (TOMOIEHTPUIECKOE HATIPABJICHHUE).
DTOT yroiy 3aBUCUT OT BBICOTHI CBETHJIA HAJ] TOPU30HTOM, MAKCUMAJILHOE €ro 3HAYCHUE
JOCTUTAeTCs IPHU HYJIEBOHM BBICOTE (KOT/Ia CBETWJIO HAOJIIOAaeTCs MPSAMO Ha FOPU30HTE).
Takas BenmuurMHA HA3BIBACTCS 2OPUBOHMANbHLIM Napaliakcom. baza TOPU30HTAIHHOTO

napasuiakca IPUHUMAETCs] PABHOW JKBATOpUATLHOMY panuycy 3emiin R = 6378 km.
I'opu30HTAIBLHBIN NAapAJIAKC HCIONB3YETCA I ONPEACIICHHUs] PACCTOSIHUM BHYTPH
Conneunoit cucteMbl. O003HaYaeTcs TaTUHCKOM OYKBOU .

Ou4eBHJIHO, YTO TIOCKOJBKY PAcCTOSHUSA OT 3eMiId 10 00BeKTOB COTHEYHOM CHUCTEMBI
MHOTO OoutbIe pamuyca 3emin L >> R g T0 cripaBemuBa popmyina (5.2).

L =Re/p, rae P —yroa BbipakeHHbIii B paguaHax. (5.3)

3. 'oanuHbIi mapajiakc.
lNognuubld mapajiake win [OAWYHBIN 3BE3MHBIN MAPALIAKC— YTOJ MEXKIY

HAIpaBJICHUAMH Ha OOBEKT (Hampumep, 3Be3Ny), NMpU HAOIIOACHUHU W3 PAa3HBIX TOYEK
3eMHOUN OpOUTHI U IBIKEHUU 3emiu BOKpyr CouHIa.

baza romuuHOrO mapaiakca MPUHUMAETCS PaBHOM OOJBIION TONyocH (CpeaHeMy
paanycy) 3eMHO# opouTsl, T.€. 1 a.e.

Toouunvii napannaxc 3Be3nbl paBeH yray (0), MOX KOTOPBIM C JaHHOW 3BE3JIbI
NEPIEeHIUKYIISIPHO JIy4dy 3peHuUsl BUHA O0JIbIIAsl MOTYOCh 3€MHOM OPOUTHI.

o=1lae./L wm L=1ae./a

T'oouunvie napannakcel WCTONB3YIOTCS AJI ONpeneNeHus paccTossHui 10 38€31. Ha Oaze
HOHSTHS TOJUYHOIO Mapajulakca aCTPOHOMBI BBEJIM BHECUCTEMHYIO €UHUILLY U3MEPEHUS
paccrosiauii — 1 mapcex.

1 mapcek (IK) — 3TO paccTosiHUE 10 O0BEKTa, TOAUYHBINA MapalIakC KOTOPOTO pPaBEH
onHOM yrioBou cexynne 1”. Wnm, npyrumu cimoBamu, 11K — 3TO paccTosiHUE, ¢ KOTOPOTO

1 a.e. BuaHa noj yraom 1" neprneHIuKyIsipHO Ay4Yy 3pEHUS.
2m 1 1

— +-— , TO
360° 60 60

VuuteiBas, uto 1" =

1 mapcek ~ 206 264,8...a.e. ~ 3,0856775...*10"° M = 3,26156... cB. roza.

C npyroii CTOpoHBI,

Ink=1a.e/1" wm L(nk)=1 a.e./a" (5.4)

T.e. 3nas FO,HH‘IHBIﬁ ImapajjiakC 3BC3Jbl B YIJIOBBIX CCKYHAAX, 4 MOI'Y Cpa3y BbIYHUCIHUTDH
pacCcTosAHUC 10 Heé B napcekax.
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%BE%D0%B5_%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%B4%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B2%D1%91%D0%B7%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B0%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B0

IIpumepsl 0 BHINOJHEHUIO IPAKTHYECKOH PadoThI

Ipumep Nel. Topusonransusiii napamwiake Contia (yros, Hoj KOTOPIM CO CPEIAHETO
pacctostaust 10 CoiHIla BUACH SKBAaTOpHANbHBIN pamuyc 3emau 6378 kM) 8,8”. Bbrauciurth
paccrosirie ot 3emu 1o Commra B kM. Ilomesysice Tabmuumsiv sHauennem (149,6%10%km)
HalTH OTHOCUTENBbHYIO OTPEIIHOCTD ITOJIYYEHHOTO pe3yibTara.

Pemienue:
1. Breipazum ropuszoHTaNbHBIM mnapaakc ConHua B paauaHax. Bocnonb3yemcs

dopmyuoit (1.1) 1”= /648000 pax. Torma, p (pax) = 8,8”+ m/648000 =~ 8,8 - 4,8457*10™°.

2. Jlanee, Bocnonb3yemest popmyioii (5.3). Torma L = 6378xwm / (8,8 - 4,8457*107°) =
~ 1,3162*10%km / 8,8 = 149,57*10%wm.
3anuchIBaeM OTBET Ha Borpoc 3a1aur B Buae OrBer: LO = 149,57"‘106 KM

3. Haxomum abcomornyto morpemuocts h. Tlo ompemenenmo h=|"L L]|.
[Moncragisiem 3Ha4eHns;, N= | 149,60*10‘5 KM —149,57"‘106 KM | = 0,03*106 KM.

4. Haxoaum oTHOCHTENbHYIO HorpemsocTs . Ilo onpenenenuio I = /L *100%.
Torma I = 0,03”‘106 KM /149,57*106 kmM*100% = 0,020...%. OxpyrasieMm A0 COThIX, UMEEM:

I~ 0,02 %. 3anuceiBaeM oTBeT Ha Bonpoc 3agaun Ot1BeT: < 0,02 %

IIpumep No2. Haiitu ropusonrtansHbii mapamiake Jlynsl. CpeiHee paccTOSHHE JO
3emiu IpUHATH paBHBIM 384,4* 10% kM. OtBer BBIPA3UTh B IPalyCHOM Mepe.
Pemenne:

1. Haxoauwm pemuienue B obmiem Buje. [lonb3ysics popmynoit (5.3) umeem, p = R/ L,
rae R — paguyc 3emnu, L — paccrosinue JlyHna-3emost.
2. IloncraBnsieM YHWCIEHHBbIE 3HAUYEHUS BEJIMYMH B OOLIyI0 (OpMYTy WU HPOU3BOIUM

BBIYUCICHUS. P = 6378 km/ 3,844*10° km = 1659,2...%10™°. TIpHBOANM YHCIIO B CTAHAAPTHBIIL
BUJI ¥ OKPYIJIIEM JI0 YeTHIPEX 3Havamux mudp. Mmeem, p = 1,66*1072 pajuaH.

3. Bripakaem oTBeT B rpaaycHoit mepe. [Toab3ysics hopmyoit (1.1) umeewm,
p = 1,66*1072 * 180°%m =~ 1,66*107% * 57,3° ~ 0,951°. Belpakarb IpagyCHbiC YIIEI B
NECATUYIHBIX APOOSX HE MPUHSITO, TOITOMY ITEPEBOAMM 3HAYCHUE B YTIIOBBIE MUHYTHI, TIOJIb3YSCh
onpenenenuem 1° = 60'. ITomygaem P = 0,951° * 60'= 57,06". Oxpyriasss 10 ABYX 3HaYalIUX
udp (10 LenbIX MUHYT), TOdy4aeM P = 57" .

4. 3amuchiBaeM OKOHUATeNbHbIN OTBET B BUae OTBer: p = 57’

19



Il. TPEBOBAHUSA K PE3YJBbTATAM BbBIIIOJIHEHUSA
CAMOCTOATEJIBHBIX PABOT

TpeGoBanus Kk  pe3ylbTaraM  BBIMIOJIHEHUS ~ CaMOCTOSITENIbHBIX  paboT
OCHOBBIBAIOTCS Ha TpEOOBaHUSAX K pe3yJbTaTaM oOO0ydeHUs MO AUCIMIUINHE
«ACTpPOHOMHS», KOTOPBIE HAlEJEHbl HA PAa3BUTHUE OMPEAECICHHBIX KOMIETEHIIUM,
3HaHUU U yMEHUM coryiacHo 1. 4 PaGoueil mporpamMel.

I1l. KPUTEPUU OLHEHKH

OreHka pe3yabTaTOB BBITIOJIHEHHS CAMOCTOSATEIBLHBIX Pa0OT OCYIIECTBIICTCS C
OTIOpO# Ha TPeOOBAaHUS K Pe3yIbTaTaM OOYUICHHSI TI0 TUCITUTIINHE «ACTPOHOMUS,
HAa OCHOBAaHMU JOCTUTHYTOTO Yy4YaluMCA B JaHHOW paboTe ypOBHS OCBOCHUS
y4eOHOT0 MaTepualia corjiacHo 1. 5 Paboueit mporpaMmel.

20



