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Mporpammy omvcumnnuHbl paspabotan(a)(n) npodeccop, a.H. (BoueHT) bukmaes U.®. Kadenpa
acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
[Ifan.Bikmaev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcBoeHMe MeTO0B U3MEPEHUIA YTNOBbIX PACCTOSIHUIA HA HeBecHON cdoepe, N3MepPeHnii KoopanHaTt
CBETW; METOLOB ONpeaeneHnst 38e34HOr0 BPEMeHN; CnocoboB N3MEPEHNSI UBMEHEHWIA KOOPAUHAT
Ha HebecHoW copepe n3-3a adpdPeKToB Npeueccus, Hytaumm, cCobCTBEHHOro ABUXEHUS, abeppauun,
napannakca, pedopakunm; METOA0B MOCTPOEHNN NHEPUMANbHOM CUCTEMbI KOOPAUHAT Ha HeBeCHO

cooepe.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yyebHas aucumnnmHa BkntodeHa B pasnen " C3.6.4 MNMpodpeccnoHanbHbIiA" OCHOBHOM
obpasosaTtenbHol nporpammbl 011501.65 AcTpoHOMMS 1 OTHOCUTCS K 6a30BOiA
(obwenpogoeccroHanbHoi) Yactn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa Obwas actpomeTpust otTHocutcsa kK basosoi yactu MNMpodbeccnoHanbHoro umkna - C.3.
slBnsieTcs nornyeckn ceBadaHHow ¢ amcumnnuHamm Obwas actpoHommus, Cdheprnyeckas acTpoHOMUS,
mooynsmu "Matematmka" n "Obwas guaunka".

Ins oceoeHus aucumnnnHbl Obwas actpoMeTpusi obyyatowmecs AOMKHbI 3HaTb CBEAEHUS,
nonyYyeHHble paHee npu nayvyeHnm Oblwel acTPOHOMMM, CPEPUHECKOI aCTPOHOMMM, OCHOB
MaTeMaTU4ecKoro aHanmaa n obwei uanku.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komnereHumu npuobpetaemMon KOMMNEeTeHL MU
MK-1 CnocoBbHOCTb OPUEHTUPOBATLCS B 6A30BbIX aCTPOHOMUYECKUX U
(npodbeccmoHanbHble PM3MKO-MaTEMATNYECKMX TEOPMSX U MPUMEHSTb NX B HAYYHbIX
KOMMNEeTeHL M) nccnenoBaHnax
MK-10 BnafeHvne HabnaatenbHbIMUA U 3KCNEPUMEHTaIbHbIMM
(npodhbeccmoHanbHble MeTo4aMn UCCNenoBaHMn aCTPOHOMUYECKNX N OU3NYECKMX
KOMNEeTeHL M) 06 bEeKTOB 1 SABNEHWUIA
3HaHNe OCHOB MOCTPOEHUS 3EMHBIX M HEOECHbIX CUCTEM
ACK-2 1 KOOpAMHAT C NCMONIb30BAHNEM HA3EMHbIX 1 KOCMUYECKUNX
' METOA0B, 3HAHNEM TEOPUMN CBA3M MEXAY CUCTEMAMM
KoopanHar
3HaHMe CUCTEMbI cHeTa BPEMEHU (aCTPOHOMUYECKNE 1
NncK-2.2 aTOMHbIE); 3HAHWEM 1 UCMOIb30BaHMEM NPUHLIMNOB PaboThbl
aCTPOMETPUYECKMX NHCTPYMEHTOB 1 METOAbl HAbMI0 AeHNIA
ACK-2.3 BnafeHne Metoaamm actpoMeTpryeckoin obpaboTku
' HabnooeHni

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- OCHOBbI MOCTPOEHNS 3eMHOW 1 HEBECHO CUCTEM KOOPAMHAT,
TEOPUIO CBA3N MexXay HUMN,

- NPUHUMMbI PaboTbl aCTPOMETPUYECKUX NHCTPYMEHTOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 3 ns 15. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "Obwas actpomeTpus”; 011501.65 AcTpoHoMUKS; Npodoeccop, A.H. (BoueHT) bukmaes U.&.

2. OONIXEH yMeTb:

Ncnonb3oBaTtb acTpoMeTpryeckme Kkatanoru ons nony4eHns HgopMaumm o koopanHartax
HebeCHbIX CBETUSI, NepeBOANTb HebeCHbIe KOOPAMHATbLI U3 O4HOW B APYryto (FOPU3OHTaNbHY!H,
3KBaTOPUaNbHYH, 3KNUNTUYECKYIO, ranakTUYeCcKyto).

3. ONXeH BnafeTth:
MeTo4aMun acTpoMeTpu4eckor obpaboTkm HabNOeHW 1 HaBblkaMy UHTepNpeTaummn pesynbTaTos.
4. IONXEH OEeMOHCTPMpPOoBaTb CNOCOBHOCTb M FOTOBHOCTD:

NPUMEHSITb METOLbI ONpeLeNeHnst KoopanHat Ha HebecHo cgoepe abCcontoTHBIMU 1
OTHOCMTE/bHBIMU MeToAaMK

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3ayeTy
28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl v yachbl
Pasnen ayauTOpHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N .D.VII(\:IIL:)VJIJ‘I';,J"I.IV;I'HbI/ Cemectp,. 1o c1pa (B yacax) KoHTpOnNS
Nexumn MpakTnueckuelllaboparopHbie
3aHATUSA paborbl

Tema 1. lNpenmet n

3a/ayum actTpomeTpuu, o
1./cBA3b € Apyrumn 4 1-2 4 0 0 YCTHbI onpoc

pasoenamm

acTpoOHOMUWN.

Tema 2. Cuctembl cyeTa

BpemeHun. OnpenenexHuns

BPEMEHM C MOMOLLbIO i YCTHbIA Onpoc
2. aCTPOHOMNYECKUX 4 3-5 8 4 0

HabnoaeHui

Tema 3. Knaccnyeckune

abconoTHble MeToapbl .

THbI on

3.lonpeneneHns 4 6-7 6 6 0 yc onpoc

NONoXeHu HebeCHbIX

Ten
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. CoBpeMEHHbIe
OTHOCUTENbHbIE METoObl
4.\|n KocMu4yeckune 4 8-10 8 0 0
acTpomeTpuyeckue
SKCMEPUMEHTHI

Tema 5. BpaweHue

3eMnn 1 ero BNnsHne
5.|Ha 4 11-12 4 0 0
NPOCTPaHCTBEHHO-BPEMEHHbIE
CuCTeMbl oTcyeTa.

Tema 6.
AcTpomeTpuyeckme
Karanoru kak cnocoobi YCTHbI ONpoC
) 4 13-14
6 peanusauuu 3 8 6 0
NPOCTPaHCTBEHHbIX
cucTem KoopauHar

Tema 7. loHsATME O
ONHAMUNYECKNX

7.|peanusauunax 4 15-17 6 4 0
NPOCTPaHCTBEHHO-BPEMEHHbIX
cuctem KkoopauHart

Tema 8. HepelweHHble KONNOKBUYM
8. 3a4a4yn actpomeTpun. 4 18 6 2 0

KOMNOKBUYM

YCTHbI ONpocC

YCTHbI ONpocC

Tema . Ntorosas aK3aMeH
" |dopma KoHTpOnNA 4 . 0 .
NToro 50 22 0

4.2 CopepxaHvue oUCLUNMUHbI
Tewma 1. Npenmet n 3apa4ym acTpoMeTpmn, CBA3b C APYruMu pasnenamm acCTpOHOMUM.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MpenMeT 1 3aKa4n acTPOMETpUM, CBA3b C APYTUMU pa3aenamn acTpoHoMun. BnvsHue
COBPEMEHHbIX JOCTUXEHWIA aCTPOMETPUN HA Pa3BUTME CMEXHbIX Pa3aeNioB HayKu - aCTPOGOM3NKA 1
reocpmavkn. TpreanHas 3afada aCTPOMETPUU - TOYHO, MHOTO, BbICTPO - onpeneneHne Hanbonee
TOYHbIX KOOPAMHAT HambonbLWero konnyectsa HebecHbIX Ten 3a Hanbonee KOPOTKME CPOKMU.
COOTHOWEHMS MEXAY TOYHOCTSMU, KOIMYECTBOM U MPOMEXYTKaM/ BPEMEHWN AJ1S PeleHns!
TpreauHon 3anayn. ActpomeTtpuyeckme HabntoaeHns Ten CoONHEYHON CUCTEMbI C LENbIO HaBMraumm
KOCMUYECKMX annapatoB ans 6nmskmx NponeTos 1 Nocanky Ha NOBEPXHOCTb acTEPOU 0B, KOMET,
CMyTHUKOB nnaHeT. ACTpoOMeTpuyeckme HabnoaeHns 3Be3n Hawer ManakTnky ons onpeneneHns
COBCTBEHHbIX OBVMXEHWUIA N KNHEMATVKWN 3BE3[, NPUHAANEeXaWmX pasnnyHbiM NoacucTemMam
ranakTkn. ACTpoMeTpuyeckne HabnoaeHust kBasapos (Hanbonee yaaneHHbIX OT HAC 06 bEKTOB
BceneHHoi1), ranakTuk ¢ akTMBHbIMW siApaMu, TECHbIX ABOVHbBIX 3BE34HbIX CUCTEM C KOMMAKTHBIMU
NCTOYHMKaMM (BeNbIMU Kapnmkamu, nynbcapamu, YePHbIMU Oblpamu) C LieSIblo ONTUYECKOrOo
OTOXOECTBNEHNSI UICTOYHNKOB XECTKOrO PEHTFEHOBCKOMO M3Ny4yeHns, 0bHapy>XMBaeMbIX
KocMuyecknmy opbutanbHbiMu 06CepBaTOPUSMU.

Tema 2. Cuctembl cyeta BpeMeHU. OnpeneneHusi BpeMeHU C NOMOLLLbIO aCTPOHOMMYECKMUX
HabnoaeHun

NeKLuMoHHoe 3aHsiThe (8 yaca(os)):
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CuncTeMbl cyeTa BpeMeHu (MeCTHOe, NoSICHOe, BCEMUPHOE, AekpeTHoe). BpaweHne 3emnu Bokpyr
CBOEW OCY Kak OCHOBHOW MPUPOLHbIA pUTM ON1s cyeTa BpemeHn. MecTHoe 3Be30H0e N MECTHOe
ConHe4yHoe BpeMs. [osiCHOe BpeMsl, TeopeTU4eckne 1 peasnbHble rpaHnLbl 4aCOBbIX MOSCOB.
BcemnpHoe Bpems rpyHBmnYcKoro mepugnarHa. Ceasb Mexay MECTHbIM, MOSCHBIM U BCEMUPHbBIM
BpeMeHamu. [lekpeTHoe BpeMs Ha Tepputopum Poccun. Nepexonbl Ha neTHee N 3MMHee BpeMS B
EBponeiickmx ctpaHax n Poccun. OcobeHHOCTU cyeTa BpeMeHn B TaTapctaHe (0TCyTCTBME
[EeKpeTHOro yaca, UCnosib30BaHe MOCKOBCKOrO BPEMEHMU ). YYeT NeTHero BpeMeHun npu domkcaumm
MOMEHTOB acTPOHOMMYecKkmX HabntoaeHuid. Mpnbopbl ANs XpaHEHNs! BPEMEHU - MASTHUKOBbIE Yachl,
KBapLeBble Yacbl, aTOMHble Yacbl. Npobnembl cTabunbHOCTM Xo4a YacoB. MasiTHMKOBbIE Yachl -
OCHOBHble NpubopbI ONs perucTpaumy MOMEHTOB aCTPOHOMUYECKUX HabnoaeHuii B 17 - 19 Bekax.
AcTpoHOoMUYeckre MasiTHMKoBble Yachl LopTa n depyeHko, ctabunbHoOCcTb Ux xoaa. Keapuesble
yacbl, MPUHLMN AEACTBUS, CTapeHne KBapua 1 cTabunbHOCTb X04a KBapLEBbIX 4acoB. ATOMHbIE
yacbl 1 aTOMHblE CTaHAAPTbl YaCTOTbl - OCHOBHbIE MPUOOPbI ANS PerncTpaunum MOMEHTOB
acTpoHoMm4yeckmx HabntoneHuii B 21 Beke. XpaHeHune 1 nepenada BPEMEHN B KOCMUYECKMX
HasuraunoHHbix cuctemax GPS n NMOHACC. CpaBHeHre acTPOHOMUYECKOrO Y aTOMHOIO BPEMEHM,
obHapyXeHune 1 uccnenoBaHMe HepPaBHOMEPHOCTEN BpalueHns 3emnn BOKpyr cBoeit ocn. Ce3oHHas
HepaBHOMEPHOCTb BpalleHUst 3eMnu, BekoBble cocTaensitowme. KonebaHus nontoca n nx Bknag B
owwnbky onpeneneHns BpemeHn. Monenm BHyTPEHHEro CTPoeHns 3eMnu, NPUIMBHOE BO3AENCTBUE
JlyHbl HA HEPaBHOMEPHOCTY BpalLeHUs 3emnu.

npaktnyeckoe 3aHsitne (4 4aca(os)):

OnpepneneHns BpeMeHn ¢ NOMOLLbI0 aCTPOHOMUYECKMX HABONIOAEHWIA: ONTUYECKNE UHCTPYMEHTDI U
MeTodbl (BU3yanbHble, dpoTorpadmyeckme, potoanekTpuyieckmne) HabnogeHns. MaccaxHole
WHCTPYMEHTbI ONsi BU3yanbHblx HabnoaeHnii B 19 Beke. doToanekTpuyeckme HabntoaeHns ¢
naccaxHbIMn MHCTpyMeHTamm B 20 Beke. doTorpadpuyeckast 3eHNTHas Tpyba, ee LOCTOMHCTBA U
HepocTtaTku. [lorpelwHoCcTn onpeneneHns BpeMeHn pasHoiMn metogamu. lNpumeHeHve
paamoMHTepdepoMeTpoB, nazepHas nokaums JlyHol n UC3 ons onpenenenuns spemeHun. MpuHumn
onpeneneHns BpEMeHM ¢ NomMoLLbio 4IMHHOOa30BOro paanonHtTepdepomeTpa. Vicnonb3oBaHue
YronkOBbIX OTpaxarenein, yCTaHOBNEHHbIX HA NOBEPXHOCTU JIyHbl M MCKYCCTBEHHbIX CMYTHUKAX
3emnn ong nasepHon nokauum B 3agaye onpeneneHns TO4HOro BPEMEHMN.

Tema 3. Knaccnueckue abcontoTHbie MeTOAbI OnpeneneHust NoNoXeHUn HebecHbIX Ten
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

Knaccnyeckme abCcontoTHble METOAbI: TEOPUS MEPUANAHHOIO Kpyra, COBPEMEHHbIE MEPUANAHHbBIE
NHCTPYMEeHTbl. COOTHOWEHNE MeX Ay 3Be3HbIM BPEMEHEM U NPSMbIM BOCXOXAEHNEM CBETUNA.
MorpewHoCTM MEPUANAHHOIO MHCTPYMEHTA ? KONNMMauns BUSUPHOW NIMHUW, HAKIIOHHOCTb U a3UMyT
NHCTpyMeHTa. Popmyna Maiepa ons ydeta norpewHocTen N3MEPEHNI MPSAMOro BOCXOXAEHMNS
cBeTuna. Y4et n3MeHeHns WnpoTbl MecTa HabnooeHni Npy onpeaeneHnmn CKNOHEHNS CBETUI.
"opu3oHTanbHbI MepuamnaHHbiii kpyr MNynkosckoi obcepBatopun. CoBpEMEHHbIE aBTOMATUYECKMNE
MepUanaHHbIe NHCTPYMEHTbI. [MprBsi3ka CUCTEMbl ONTUYECKNX KOOPANHAT 3BE3[ K
paanoacTpOHOMUYECKOW CUCTEME KOOPAVHAT OaNeknx NCTOYHMKOB - KBa3apoB.
KoopanHaTHO-13MepuTenbHbie MallrHbl, "CTEKNSHHbIE BMBNMOTEKN" - aPXMBbI POTOrPAGIUHECKNX
HabntoaeHui. MpruHUMNUanbHoe YyCTPOMCTBO KOOPAUHATHO-M3MEPUTENBHBIX MALVH NS peayKunm
poTorpagouyeckmnx HabnoaeHMn. ICTOYHUKN NOrpeLHOCT N3MEPEHNTA
KOOPAMHATHO-U3MEPUTENbHbIX MalwuH. [pobnema MaccoBbix 06MepoB hOTOrpaconyeCKnX
NnacTUHOK. ABTOMaTU3NPOBaHHbIE KOMMNEKChI A1 MaCCOBbIX U3MEPEHNA KOOpANHAT 3Be34 Ha
ooTonnactuHkax. MNpenmywecTsa n HegoCcTaTK peaykumMm HabnioAeHUid C NCNONb30BaHNEM
M3C-matpuu.

npaktnyeckoe 3aHsitne (6 4aca(os)):

MexayHapoaHas U HaumoHanbHble cnyX6bl TOYHOrO BpeMeHu. Mepenaya TO4HOrO BPEMEHN B
cucTeMe rnobanbHOro CnyTHUKOBOro nosuumoHmpoBaHus (GPS). Victoprnyeckme meToabl nepenayn
TOYHOrO BPEMEHM C NMOMOLLbIO paanocurHanos. CoBpeMeHHble cnocobbl Nnepeaayn TOYHOMO BPEMEHM
¢ nomouwpo MHTEPHET n kocMnyeckux HaBUraunoHHbIX CUCTEM.

Tema 4. CoBpeMeHHble OTHOCUTENbHbIE METOAbl U KOCMUYECKUe acTpoMeTpuueckue
3KCMepPUMEeHTHI

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):
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Knaccuyeckme oTHoCUTENbHbIE METObI: BU3yanbHble HabntoaeHns, gooTorpagouyeckmne
HabntoaeHus, poToanekTpuydeckne HabnoaeHus ¢ NMN3C-matpruammn, MeTonbl peaykumin KoopanHat
B poTorpacdpmnyeckoi actpometpun. Cuctema onopHbIx 3se3m. Npoekummn HebecHol cdpepbl Ha
MNOCKOCTb U3obpaxeHus (dpoTonnacTuHky). oeanbHas cuctema koopanHaTt. YpaBHEHUS CBSI3N
MeX Ay aKBaTopuanbHOW, naeanbHOM U N3MEPEHHOM cucTeMamn KoopanHat. Meton 6 NOCTOSIHHbIX.
YpaBHeHue bnecka n ypaBHeHus ugeta. Meton 8 n 12 noctosiHHbIX. MaccoBble onpeneneHust
KoopAuHart 3Be34 0THOCUTENbHbIM MeTOAOM. COBPEMEHHbIE OTHOCUTENbHBIE METOAbI M KOCMUYECKNE
aCTPOMETPUYECKMNE SKCMEPUMEHTBI: HabntoaeHNsS Ha opbuTanbHbIX 06CepBaTOPUSIX
(acTpomeTpuyeckas cuctema Kocmmyeckoro teneckona uMm.Xabbna); cuctema permctpauum
koopauHat cnytHuka HIPPARCOS. MNpuHumn onpeneneHns BbICOKOTOYHbIX OTHOCUTENbHbIX
KoopAanHaT 06 bEKTOB B MaNIOM MOJie 3PEHNSI KOCMUYECKOro Teneckona nm. Xabbna. Mpnama
KecTHepa. MeTopn ckaHnpoBaHus Heba B cucteme cnyTHUKa MMnnapkoc 1 n3aMepeHns yrnos Mexay
ceeTunamu. VICTo4YHMKM NOrpewHoCT B perucTpaunum MOMEHTOB MPOXOXOEHNS CBETUN Yepes
NPOCBETbI NPO3PayYHON ANGPAKLNOHHON peweTkn. TOYHOCTM onpeneneHns OTHOCUTENbHbIX
KOOpAMHAT 3Be3[ KOCMUYEeCKUMn Teneckornammn. Maccosble BbICOKOTOYHbIE OnpeneneHns
KoopAamHaT crnyTHUMKOM mnnapkoc. MeToa paavonHTEPdEPOMETPUN CO CBEPXAJIMHHOK 6a3ol ?
OCHOBAa A5 NOCTPOEHNS NHEPUUaNbHON CUCTEMbI KOOpAMHAT. HasemMHble paano v ontuyeckme
nHTEpcpepomeTpbl. Mpobnema cBA3MN ONTUYECKOM U PaAMOACTPOMETPNYECKON CUCTEM KOOPAMHAT.
Kocmnyeckne pagno n onTuyeckne MHTepgpepoMeTpbl - OCHOBA 415 ornpeneneHns KoopanHar
3Be3[ C HauBbICLLEA TOYHOCTbIO B aCTPOMETPUN HA MUKPOCEKYHOHOM YPOBHE.

Tema 5. BpauieHue 3emnu n ero BnusiHue Ha NPOCTpaHCTBEHHO-BPEMEeHHbIe CUCTEeMbI OTCYeTa.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

HanpasneHve n abconoTHasa BeNMYMHa BEKTOPA YrNOBOW CKOPOCTM BpalLeHUs 3eMNU 1 ee BNUSIHWE
Ha NPOCTPaHCTBEHHO-BPEMEHHbIE CMCTEMbI OTcHeTa. ObWwme ypaBHEHNS ABUXEHNS aBCONOTHO
TBEpLoro Tena. YpasHeHus [lyaccoHa. BpawaTtenbHble OBUXEHNS SKBATOPUAbHON CUCTEMDI
koopauHat. OCHOBbI TEOPUM BpalleHUs 3eMnn, napameTpbl BpalWeHns 1 opueHTaumm 3emnu.
KnHematuyeckas kapTuHa spaweHns 3emnu. [pnxeHne ocu ourypbl OTHOCUTENBHO OCK BpPaLLEeHNS
N MFHOBEHHAS yrnoBas ckopocTb abcontoTHo TBepaoi 3emnu. CBoOOAHbIE U BbIHYXAEHHbIE
konebaHus 3emnu. OcobeHHOCTN ABUXEHNS JyHbI.

Tema 6. AcTpoMeTpuyeckmue Kartanorm Kak cnocobbl peannsaumm NPOCTPaHCTBEHHbIX CUCTEM
KoopAauHart

JNIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

AcTpoMeTpuryeckme Katanoru Kak cnocobbl peannaaumm NpoCTPaHCTBEHHbIX CUCTEM KOOPAUHAT Y
nx owmnbkn. Katanorm kak peanmsauust HepumanbHoi cucTembl. 9noxa katanora. PaBHooeHcTBme
2000.0 ropa. drkcupoBaHne NONOXEHUA NMHUN HEOECHOro SKBaTOpa M TOYKN BECEHHETO
paBHoOeHCcTBUS. MNepexon oT HabNOAEHHbIX CUCTEM KOOPAUHAT K MHEepLUnanbHoi Yyepes
oyHOaMeHTanbHble katanorn. CnyyarHble 1 CUCTEMATUYECKUE OWMOKN KaTanoroB v X UCTOYHWKM.
"eomeTpuyeckne peannaaumm Katanoros: Katanory 38e3g, 40 anoXu OTKPbITUS COBCTBEHHbIX
OBVXEHUR. KaTanor aknnnTu4eckmnx gonroT v wupot ['nnnapxa (2 Bek 4o H.3.). Katanor Anbmarect
[MTonemes (2 Bek H.3.). VicnpaBneHne nonoxeHun 3se3p 3a apdekT NyHHO-CONMHEYHON npeLeccum.
Karanorn Anbatenuns n Anb-Cyxun (10 Bek), Toneackme tabnuubl (11 Bek), Tabnuubl AnbgpoHca (13
Bek). Katanorn Ynyr6eka (15 Bek) n Tuxo Bpare (17 Bek). Katanorn eeponeiicknx obcepsartopuii
17-18 BEKOB MO N3MEPEHNSM MONOXEHWI B 9KBATOPUAIbHON CUCTEME KOOPOUHAT.

npaktnyeckoe 3aHsitne (6 4aca(os)):

CoBpeMeHHble KaTanoru BHeranakTuyecknx pagnoncTodHukos. OnpeneneHne nHepumanbHoOm
CUCTEMbI OTcYeTa Yepes3 Hanbonee ToYHble NonoxeHns 600 paanoCTOYHNKOB - KBA3apoB, MyTeM
HabntooeHNin NX METOLOM PaanoNHTEPdEPOMETPUN CO CBEPXANNHHOM 6ason (PCLBE). Mpues3ka
BCEX OPYrux Katanoros K NONOXeHUaM kBasapos. KnHemarnyeckne peanmsaumm npu co3gaHum
Katanoros NyTeM y4eTta napannakCoB 1 COOCTBEHHbIX ABUXEHWUA 3Be34. MeToanka n ToO4HOCTH
onpeneneHnst 3Ha4eHnii napannakcoB U COBCTBEHHbIX ABUXEHMWI NO HA3EMHbBIM 1 KOCMUYECKUM
HabnooeHNsM.

Tema 7. MoHsATME O AMHAMUYECKUX peann3auusix NPOCTPAHCTBEHHO-BPEMEeHHbIX CUCTEM
KoopAauHart

NeKunoHHoe 3aHsitne (6 4yaca(os)):

KTPOHHEBH
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[MoHsATHE 0 AMHaMUYecKux peanusaumnsax NPOCTPaHCTBEHHO-BPEMEHHbIX CUCTEM KOOPAMHAT: WKasbl
BpemeHn UT n ET n Teopusa asnxeHums ten ConHEYHON cucTeMbl. TOYHOCTM pacyeTa agoeMepuaHbIX
nonoxeHun. HeonpeaeneHHoOCTb B pacnpeneneHnn maccol manbix Ten CoNHEeYHON CUCTEMbI Kak
MCTOYHWK OrpaHnYeHns TO4HOCTM adpemepu.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Wkanbl BpemeHn TDB n TDT n penatusmctckue teopun asmxeHuns ten ConHevyHom cuctembl. Yuet
PENATUBMUCTCKMX 3CPCPEKTOB NpY pacyeTe TpaekTopUuii KOCMUYECKMX annapaTtoB Anas COnMXeHui,
nponeToe 1 nocagkun Ha Tena CoNHEYHON CUCTEMBI.

Tema 8. HepelueHHble 3apa4ym acTpoOMeTpUW.
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

MNpobnema acTPOHOMUYECKNX NOCTOSHHbIX. PUBNYECKME BENMNYMHDI, BXOASIWNE B POPMYIIbl ONS
onMcaHns ABUXEHNI HeBeCHbIX Ten. HeobxoanMOCTb ONpeaeneHns aTUX BENNYMH U3 HAbNoAeHWI
N aKcnepuMeHToB. NMpobnema cylecTBOBaHUS CUCTEMbI aCTPOHOMUYECKNX NMOCTOSHHbIX 63
N3MEHEHWI B TEYEHNE ANUTENBHOrO BPEMeHN. HepeleHHble 3aaayn actpometpun. OnpeneneHvne
courypbl 3emnun. BekoBoe ABuxeHne nontoca, Apeind KOHTMHeHTOB. OBHapyXeHWe NnaHeTHbIX
cucteM. OnpeneneHne anameTpos 3Be34. ynbcapbl Kak HOBbI aCTPOHOMUYECKWIA 3TaNOH
BpeMeHu. PacnpeneneHune 38e3n B [anakTuke u Nx KNHEMaTUYeCKUE ABMXEHUS, BpallEHME
"anakTnku, npobnema ckpbiTOl Macchbl. ACTPOMETPUYECKUE NPOEKTbI By ayLmnx opbuTanbHbIX
obcepBatopuii, U3MepeHne COBCTBEHHbIX ABUXEHWI BHEranakTM4eckmx 06 bekToB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CuncTema (pyHOaMeHTanbHbIX aCTPOHOMUYECKUX MOCTOSAHHBIX 1976 rofa n 4ONOMHEHUS K HEN.
["ayccoea rpaButaumMoHHas NOCTOAHHAS - onpegensiowas nocTosHHas. OCHOBHbIE NOCTOSIHHbIE -
CKOPOCTb CBeTa, 9KBaTOpUasbHbI pagnyc 3emMnun, AMHaMUYeCcKuin KoadpuUNEHT cxaTns 3emnu,
NOCTOSIHHAS TArOTEHWS, OTHOWEHMS Macc JlyHbl 1 3emnu, obwas npeLeccus B LONroTe, HakoH
SKNMNTUKN K 3KBATOPY U Ap. BbiBOAUMbIE NOCTOSIHHBIE - ACTPOHOMMUYECKasa eanHMLa, napannakc
ConHua, NnocTosiHHasa abeppaumnm, renmoLeHTprYeckas rpaBuTauMoHHas NOCTOSIHHASA, OTHOLWEHNE
macc ConHua n 3emnu.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMIUHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 1. lNpeameT n
3adayun actpomeTpun,
1./cBSI3b C Apyrumun 4 1. [loAroToBka K 10 YCTHbI ONpocC
pasnenamm YCTHOMY Onpocy
acTpoHOMUWN.
Tema 2. Cuctembl cyeTa
BpemeHu. OnpeneneHus
BPEMEHM C MOMOLLbIO noaroToska K o
2. 4 -
aCTPOHOMUYECKMX 3-5 YCTHOMY OMnpocy 8 yCTHEIM ONpoc
HabnooeHuni
Tema 3. Knaccunyeckne
abcontoTHbIe MeToabl
3.lonpenenexHuns 4 6-7 nngSJIOBOKI_? '; c 10 YCTHbIA ONpoC
NONOXeHWA HeBECHbIX y y onpocy
Ten
Tema 4. CoBpeMeHHble
OTHOCMKTENbHbIE METObI
4.|n KocMuyeckue 4 8-10 Egﬁ;glg;'(a K 10 KOMNNMOKBUYM
acTpomeTpuyeckme yMy
SKCMEepPUMEHTHI

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 8 13 15. EiE YHH
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Bupbl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 5. BpauweHue
3eMnn 1 ero BANsSHne
noaroToBka K o
5.[Ha 4 11-12 |OAroToBka 8 YCTHbI ONpocC

NPOCTPaHCTBEHHO-BPEMEHHbIE ycTHOMY onpocy

CNCTEMbI OTCYETA.

Tema 6.
AcTpomeTpuyeckme
KaTanoru kak cnocobbl 4 13.14 |[MOArOTOBKa K 10
peannsauunn YCTHOMY ONpocy
NPOCTPaHCTBEHHbIX
cucTem KoopauHar

Tema 7. lNoHsATME O
AMHaMNYEeCKNX

7.|peannzaumnax 4 15-17
NPOCTPaHCTBEHHO-BPEMEHHbIX
cucTem KoopamHar

8 Tema 8. HepelweHHble 4 1g [noaroToBka K 8
‘[3ama4n actpomeTpun. KONNOKBUYyMYy

NTtoro 72

YCTHbI ONpocC

noaroToBka K 8

THbIM ON
YCTHOMY Onpocy ye onpoc

KONNOKBUYM

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcHoBHas 0bpasoBaTtenbHas TEXHONOMMS - NEKUMOHHAsA nogaya Matepuana, ConpoBoxaaemas
NpPakTUYeCKNMU (CEMUHAPCKNMM) 3aHATUAMM.

JNeKUMOHHbI MaTepran nogaeTcs B KnaccuU4eckor coopme B BUAE MHPOPMAaLMOHHON nekumu,
CeMMHapCKMe 3aHsITUSi NPOBOASATCS B BUAE AMCKYCCUOHHOMO 06CYXAEHWNS MPOMNAEHHOr0 Ha NeKLMsX
matepuana.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. NMpepMeT n 3apaym acTpOMeTpUM, CBSA3b C APYrMMKU pasaenaMmu aCTpPOHOMUM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

AcTtpomeTpuyeckme HabnoaeHns Ten CoNHEYHON CMCTEMbI C LIENbI0 HaBMrauum KOCMUYECKMX
annapartoB Ans 611M3kMx NPONeToB 1 NOCaAKM HAa MOBEPXHOCTb aCTEPOMLOB, KOMET, CMYTHNKOB
nnaHeT. AcTpoMeTpryeckne HabnaeHns 3se3n Hawen ManakTukn ons onpeneneHns CobCTBEHHbIX
OBUXEHUI 1 KNHEMATUKWN 3Be3 M, NpuHagnexamnx pasnuyHbiM nogcmucremam [ranaktmku.
SxnmnnTuyeckas cucTema KoopamHaT - OCHOBA NepBbIX peanv3auunini CUCTEM KOOpAMHAT Ha HebeCHOoM
cphepe. VicTopuryeckmnin aKCKypcC B METObl aCTPOMETPUN L0 3MNOXWN NOSABAEHUS ONTUYECKNX
Teneckonos. OKBaTtopuanbHas cuctemMa KoopauHaT - OCHOBA COBPEMEHHbIX peann3aunii CUCTEMbI
KOOPAMHAT HAa3eMHbIMU ONTUYECKUMM MeToaaMU. [1pMYnHBI 0TKa3a OT 3KIUMTUYECKON CUCTEMBI
KOOpAMHAaT 1 nepexona K akBatopuanbHOM cucteme koopamHar B KoHue 17 seka ([MK-1).

Tema 2. Cuctembl cueta BpeMeHU. OnpeneneHust BpeMeHU C NOMOLLLbIO aCTPOHOMUYECKUX
HabnooeHnn

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME
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Cuctembl cyeTa BpemMeHn (MECTHOE, NOSICHOE, BCEMUPHOE, AeKpeTHOoe). BpalweHne 3emnu BOKpyr
CBOEW OCY Kak OCHOBHOW MPUPOLHbIA pUTM ON1s cyeTa BpemeHn. MecTHoe 3Be30H0e N MECTHOe
ConHe4yHoe BpeMs. [osiCHOe BpeMsl, TeopeTU4eckne 1 peasnbHble rpaHnLbl 4aCOBbIX MOSCOB.
BcemnpHoe Bpems rpyHBmnYcKoro mepugnarHa. Ceasb Mexay MECTHbIM, MOSCHBIM U BCEMUPHbBIM
BpemeHamu (MK-10). Mpnbopbl ANs XpaHEHUS BPEMEHU - MASITHMKOBbIE Yachbl, KBAPLIEBbIE YaChl,
aToMHble Yachl. Mpobnembl cTabunbHOCTM Xxo4a YacoB. MasiTHMKOBbIE Yacbl - OCHOBHbIE MPMBopbI ANs
perncTpaunm MOMEHTOB acTPOHOMMYECKMX HabnoaeHuin B 17 -19 Bekax. KeapueBble Yacbl, NPUHLIAM
LEeNCTBMSA, CTapeHne KBapLa 1 cTabunbHOCTb X04a KBapLEBbIX HacOB. ATOMHbIE Yacbl M aTOMHblE
cTaH4apTbl YacTOTbl - OCHOBHbIE NPWMOOPBI ANS PpErncTpaunm MOMEHTOB aCTPOHOMUYECKMX
HabnooeHuii B 21 Beke.

Tema 3. Knaccuueckue abcontoTHble METOAbI ONnpenesieHNs NoNoXeHU HebeCHbIX Ten
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Knaccnyeckme abCcontoTHble METOAbI: TEOPUS MEPUANAHHOIO Kpyra, COBPEMEHHbIE MEPUANAHHbBIE
NHCTPYMEeHTbl. COOTHOWEHNE MeX Ay 3Be3HbIM BPEMEHEM U NPSMbIM BOCXOXAEHNEM CBETUNA.
MorpewHoOCTM MEpPUANAHHOIrO UHCTPYMEHTA - KONNNMAaL M BUSVPHON IMHUMW, HAKTOHHOCTb U a3umyT
NHCTpyMeHTa. Popmyna Marepa ons ydera norpewHocTen n3aMepeHuii NpsiMoro BOCXOXAeHWs
ceetuna (MCK-2.1).

Tema 4. CoBpeMeHHble OTHOCUTENbHbIE METOAbI U KOCMUYECKUE acTpoMeTpuueckue
3KCMepPUMEeHTHI

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

Knaccnyeckme oTHOCUTENbHBIE METOAbI: BU3yanbHble HAbNoAeHWS, (oTorpagomyeckmne
HabnooeHuns, potoanekTpuyeckmne HabnogeHuns ¢ NMN3C-matpmuammn, MeToabl peaykumin KOopanHaT B
gooTorpadpuyeckon actpometpum. Cuctema onopHbix 3Be34. MNpoekunm HebecHo capepbl Ha
NNOCKOCTb n3obpaxeHuns (dpotonnacTunHky). MioeanbHas cuctema koopamHat. YpaBHEHMS CBA3M
MeXJy aKBaTopuanbHON, naeanbHOM U UBMEPEHHON cnuctemamm koopauHart. Meton 6 NOCTOSHHbIX.
YpaBHeHue bnecka n ypaBHeHns ugeta. Meton 8 n 12 noctosiHHbIX. MaccoBble onpeneneHus
KOOpAMHaT 3Be3[ OTHOCUTENbHbLIM MeTOAO0M. COBpEMEHHbIE OTHOCUTENbHbIE METOAbI U KOCMUYECKME
aCTPOMETPUYECKME IKCMEPUMEHTbLI: HAONIOAEHUS HA OpbuTanbHbIX 06CcepBaTOPUSAX
(acTpomeTpuyeckas cuctema Kocmmyeckoro teneckona nm.Xabbna); cuctema perncrpaumm
koopaunHat cnytHuka HIPPARCOS. MeTton paamMonHTepdepoMeTpum co CBePXaIMHHON 6a3oi -
OCHOBAa Ans NOCTPOEHNS NHepPUNanbHON CUCTEMbI KOOpAMHAT. HaseMHble paamo v ontuyeckme
NHTepdepomeTpsbl. Mpobnema cBsi3n ONTUYECKON U PaanoacTPOMETPUYECKO CUCTEM KOOPANHAT
(MCK-2.2).

Tema 5. BpauieHue 3emnu un ero BnmsiHue Ha NPOCTPaHCTBEHHO-BPEMEHHbIe CUCTEMbI OTCYeTa.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OcHoBbl TEOpPUM BpaleHUs 3eMnn, napameTpbl BpaleHns n opueHtaumm 3emnn. KnHematunyeckas
KapTvHa BpaleHus 3emnu. [isnxeHue ocn ourypbl OTHOCUTENBHO OCU BPALLEHMS U MTHOBEHHAs
yrnoeasi ckopocTb abcontotTHo TBepaoit 3emnun. CBobOOHbIE U BbIHYX OEHHbIE KonebaHns 3emnu.
Mpeueccurs n HyTaums, nx BnmsHue u ydet. OpbutanbHoe ABuXeHne 3emnun. Pruanyeckmne NpruymHb
BO3HUKHOBEHWS NYHHO-COMHEYHON NpeLeccuy 1 npeueccun ot nnaHet. BennynHa n goopmynebil
N3MEHEHNs KOOPAMHAT CBETUN MU3-3a NPELECCUOHHOMO CMELLEHNS KOOPAMHATHOM ceTku. [puyinHa
HYTaLMOHHbIX konebaHuii ocu BpalleHns 3emnn. [Jonronepnoanyeckmue n KOpoTkonepnuoanyeckme
coctaenaowme Hytaumm n ux yyet (MCK-2.3, MNK-1).

Tema 6. AcTpomeTpuyeckme Karanoru Kak cnoco6bbl peannsauum NpocTPaHCTBEHHbIX CUCTEM
KoopauHart

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

MpuvHUKUN hopMupoBaHns oyHOAMEHTaNbHOro Karanora 3se3g. Y4YeT 1 ncrnpasneHne norpewwHocTemn
ncxooHbix katanoros. dyHoameHTanbHble katanorn FC, NFC, FK3, FK4. CoBpeMeHHbIn katanor FK5
n ero pacwupenns. Katanor 3sean npoekta HIPPARCOS. lNpusaska katanora k cucteme 600
pannonctoyHnkoB. Obuiee YnMCcno 3Be3 B KOCMUYECKOM KaTanore M'mnnapkoc, TOYHOCTb
onpeneneHnst NONoXeHUn, COBCTBEHHbIX OBUXEHWIA 1 Napannakcos. Vicnonb3oBaHNe OaHHbIX
kaTtanora ['Mnnapkoc ons peweHns actpopuamnyeckmx 3agad. Katanor ['mnnapkoc - peannsauus
NHepUManbHON CMCTEMbI KOOpAUHAT B onTudeckom guanasoHe (MK-10, NMCK-2.3).

Tema 7. MoHATME O AMHAMMYECKUX peann3auumsix NPoOCTPaHCTBEHHO-BPEMEHHbIX CUCTEM
KoopauHart

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 10 n3 15. 111 YHI:I
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

CuncTema (pyHOoaMeHTanbHbIX aCTPOHOMMYECKNX NOCTOSAHHBIX 1976 roaa u AONOMHEHNS K HENA.
"ayccoBa rpaButaumMoHHas NOCTOSHHAsA - onpeaensiowas noctosaHHas. OCHOBHbIE NOCTOSHHbIE -
CKOPOCTb CBETA, 9KBATOPMaNbHbIA pagnyc 3emMnum, AMHaMUYecKnin KoadoumMeHT cxaTtnsa 3emnu,
NOCTOSIHHAS TArOTEHMS, OTHOWEHUS Macc JlyHbl 1 3emnu, oblwas npeueccust B 0ONrote, HakoH
SKNMNTUKN K 3KBATOPY U Ap. BbiBOOUMbIE NOCTOSHHbIE - ACTPOHOMMYECKAA eanHMLA, Napannakc
ConHua, noctosiHHas abeppauun, rennoueHTpuYeckas rpaBUTaunoHHas NocTosiHHas, OTHOWEHNe
macc ConHua n 3emnu (MNCK-2.2).

Tema 8. HepelueHHble 3apa4ym acTPOMETPUN.
KONMOKBUYM , NPUMEPHbIE BONPOCHI:

HepelweHHble 3anayn actpometpun. OnpeneneHune courypol 3emnu. BekoBoe aBmxeHme nontoca,
apend KoHTUHeHToB. OBHapyXeHne nnaHeTHbIX cucteM. OnpeneneHve oMameTpoB 3Be3.
Mynbcapbl Kak HOBbI aCTPOHOMUYECKUIA 3TanoH BpeMeHn. PacnpeneneHne 3se3q B [[anaktmke n nx
KMHEMaTmnyeckme OBMXeHUs, BpalleHne Manaktnkm, npobnema ckpbiToil Macchbl. ACTpOMeTpuYeckne
npoekTbl Byaywmx opbutanbHbix 06cepeaTopuii, M3mMepeHne COOCTBEHHbIX ABUXEHWIA
BHeranaktmyeckux obbvektos ([M1CK-2.1).

Tema . UToroesas popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:

Tekywmin KOHTPONb OCYLECTBASETCS MO NOCEWEHNSM NEKUNIA, NPAKTUYECKUX 3aHATUA, OTBETOB Ha
BOMNPOCHI BO BPEMS KONOKBUYMOB.

[MpomexyToyHasa atTectaums He NpenycMoTpeHa.

MToroBbii KOHTPONb - ak3ameH. bunetol K 9K3AMEHY

BuneT 1
1. MNpeameT n 3agayn acTpoMeTpumn, CBA3b C APYrMn pasaenamm aCTpoOHOMMIM.
2. OTHOCMTENbHbIE METOAbI ONPEAENEeHNs KOOPANHAT C NMOMOLLBIO BU3yanbHbIX HAONOOEHWIA.

doTorpaguyeckme MeTOAbl ONpPeneneHns OTHOCUTENbHBIX KOOPAUHAT
3B€31,K00pANHATHO-M3MEPUTENbHBIE MALIVHBI,

"CTeknsHHble 6UbnnoTekn” - apxmebl ooTorpadomyeckux HabnoaeHni. Npobnema asTomaTnzaumm
N3MepeHnin N penykuni.
Bunet 2

1. BnnsHne coBpeMEHHbIX OCTUXEHU aCTPOMETPUN HA PA3BUTME CMEXHbIX pa3fenoB Hayku -
acTpogoU3nKn U reoPnsnku.

2. Teopus MepraaHHOro Kpyra 1 abCconoTHbIE METOABI ONPENENeHNst KOOPANHAT 3BE3 .
CoBpeMeHHble MepUaNaHHbIE NMHCTPYMEHTbI.

Bunet 3
1. MocTpoeHue nHepumanbHOk CUCTEMBbI KOOPAMHAT - OyHAAMEHTaNnbHas npobnemMa acTpoMeTpun.
2. 3HayeHue 1 Knaccudmkaumnsa acTpOHOMUYECKNX MOCTOSAHHbBIX

Bunet 4

1. SknunTUYeckas cuctema KOopauHaT - OCHOBA NEepBbIX peanusaunii CUCTEM KOOPAUHAT Ha
HebecHol cdoepe.

KaTtanoru 3se3n 0o 18 Beka.

2. MeToq paanovHTEPEPOMETPUN CO CBEPXASIMHHOM 6a30li - OCHOBA ANsi NOCTPOEHUS
NHepUManbHoOW CUCTEMbl KOOPAUHAT.

Bunet 5

1. SKBaTOpVIaJ'IbHaﬂ cuncrtema KoopaounmHart - OCHOBa COBPEMEHHDbIX peanv|3au|/||7| CuUCTEMbI KoopanHart
Ha3eMHbIMW ONMTUNYECKNMI METOOaAMU.

2. OnTnyeckne nHTepdepoMeTpbl U METOL CreKN-NHTEPCOEPOMETPUN.
Bunet 6
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1. CucteMmbl cyeTa BpeEMeEHN - MECTHOE, NosicHoe, UT, nekpeTtHoe.
3. MNpobnema pedopakummn B HA3EMHOW aCTPOMETPUM U €€ yYerT.

Bunet 7

1. MNpunbopbl AN U3MEPEHUSI BPEMEHM - MASITHNKOBbLIE Yachbl, KBApPLIEBbIe Yacbl, aTOMHbIE Yachbl.
Mpobnembl cTabunbHOCTM X04a Yacos.

2. OnpeneneHns napaniakcoB 1 COOCTBEHHbIX ABMXEHWUIA 3BE3 L.

BuneT 8
1. ONTnyeckmne NHCTPYMEHTbI 1 METOLbl ACTPOHOMUYECKOrO ONpeneneHns BPEMEHM.
2. dyHOaMeHTanbHble Katanorn 3se3a.

BuneT 9

1.0npeneneHne BpeMeHn No choTorpadouyeckm HabnaeHnsM, oToaNeEKTpUYeckne HabnooeHuns
Ha NacCaXHOM MHCTPYMEHTE

2. Katanor 3Be3g npoekta HIPPARCOS

Bunet 10

1.CpaBHeHne acTPOHOMUYECKOrO 1 aTOMHOIro BpEMEHW, 0bHapyXeHne 1 nccnenoBaHne
HepaBHOMEPHOCTEN BpaLleHNs 3eMn BOKPYr CBOEN OCHU.

2. Cuctembl doyHOaMeHTaNnbHbIX aCTPOHOMMYECKMX MOCTOSHHbIX.

Buner 11

1. MexayHaponHas v HaumnoHanbHble CnyX6bl TOYHOrO BpeMeHu. MNepenadya TO4HOrO BPEMEHM
B cucTteme rnobanbHOro CryTHMKOBOro no3uunoHnposanms (GPS)

2. HabniopeHms ¢ COBpeMEHHbIMM NaHOPaMHbIMK NprUeMHKamm naobpaxeruin (M3C-matpuubl)
- OCHOBA MOBbIWEHUS TOYHOCTM MAcCOBbIX HA3EMHbIX OrpefeNneHniA KoopanHaT 3se3..

Bunet 12
1. AcTpomeTpuyeckas cuctema Kocmmueckoro teneckona um.Xabbna,
2. OpbuTtanbHoe aBuXeHne 3emnu.

Bunet 13
1. Cnctema peructpauun koopguHat cnytHuka HIPPARCOS
2. MNpeueccua n Hytauus, Ux BINSHNE 1 y4eT

Bunet 14

1. KocMuyeckme paamo n ontuyeckme nHTepdepoMeTpbl - OCHOBA ON15 onpeaeneHns
KOOpAMHAT 3Be3[ C HauBbICILIEN TOYHOCTbIO B aCTPOMETpUn

2. MapameTpbl BpaleHnst 1 opueHTaumm 3emnu, MexayHaponHas cnyxoa
BpaLleHns 3emnu.

7.1. OcHOBHas nuTeparypa:

1. OtB. pea. AraHoB A.B., Canaxoe M.A.NcTopus punaunkm n actpoHomun B KazaHCKOM yHMBeEpcuUTeTe
3a 200 nert. 2-e n3L., nepepab. n gon. KasaHb, N3n-8o KazaHck.roc.yH-1a, 2007 (kadpenpanbHbii
tpoHn)

2. bepexHon A.A., bycapes B.B. , KcaHtpomanutn J1.B., CypaumH B.I". ConHevHas
cuctema.M.:dusmatnut, 2009, 400 c. // http://e.lanbook.com/books/element.php?pl1_id=2708

3. CypauH B.I'. 3Be3abl. 2-e n3sa., ucn. n gon. M.: PUSMATIINT, 2009, 48 c. //
http://e.lanbook.com/books/element.php?pl1_id=2332

4. S13eB C.A. Jlekumm 0 CONHEYHOM cucTeme. 2-e nsg., ucnp. n gon. Nap-so "laHb", 2011, 384 c.
http://e.lanbook.com/books/element.php?pl1_id=1557
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5. KoHoHoBuY, SaBapa Bnaommmposuy. O6wmin Kypc acTpoOHOMUM : y4eOHWK ANt CTYAEHTOB
YHMBEPCUTETOB : y4ebHoe nocobue onsi yHMBepcuTeToB pasnnyHoro npodouns / 3. B. KoHoHoBMY, B.
M. Mopos ; nog pea. B.B. VisaHosa ; MI'Y nm. M. B. JlomoHocoBa .? N3a. 4-e .? Mockea : URSS :
[[Tnbpokom, 2011] .? 542 c.

6. 3acos A.B., KoHoHoBuy 3.B. ActpoHomus. M.: DUSMATIINT, 2011. - 256 c. //
http://e.lanbook.com/books/element.php?pl1_id=2370

7.2. JlononHuTenbHasa nuteparypa:

1. Obwwin Kypc acTpoHoMuK : y4ebHoe nocobue / 3. B. KoHoHoBMY, B. 1. Mopos ; lMNog pea. B. B.
VMBaHoBa .? Mocksa : Eantopmnan YPCC, 2001 .? 544 c. : un. ? K 250-netuio MockoBckoro
rocynapcTBeHHoro yHusepcuteta um. M. B. JlomoHocoea .? bubnuorp.: ¢.499-501, Ykas.: ¢.519-537
.? ISBN 5-354-00004-1.

2. MawoHkuHa J1., CyneiimaroB B., 3agaum u ynpaxHeHus no obueit actpoHomMmu. YyebHoe
nocobue. KasaHb: N3patensctBo KasaHckoro roc.yH-Ta, 2003 (kadenpanb-Hblii GOOHA)

3. bensiesa E.E. VcTtopusa actpoHomun, reogesnn n puamkm B KazaHckom yHueepcuteTe. Kypc
nekuuin. KazaHb, 2008 (pykonuce) (kadbeapanbHblii GoHA)

4. ActpoHomus: Bek XXI / [BatypuH B. A., K.p.-M.H., TuHannuc J1. M., k.do.-M.H., Ecbpemos HO.H.,
A0.0.-M.H., npo. n gp.] ; pen.-coct. B. . CypaunH .? ®psasuHo : Bek 2, 2007 .? 605 c.

5. Passegnka panekux nnaHet / B. . CypauvH .? Mocksa : duamatnut, 2011 .7 349 c.

7.3. UHTepHeT-pecypcChbl:

canT Butebekoli actpoHomMmyeckor obcepeatopum -
http://www.nevski.belastro.net/metod/astrometry.html

Cant NHctutyta ActpoHomum PAH - http://www.inasan.rssi.ru/rus/osiris/

canT pocCcUnCKom ACTPOHOMNYECKOW ceTn - www.astronet.ru

caiiT cBob6oOHOM 3HUMKNoneamm - ru.wikipedia.org

CalnT aneKTPOHHON BnbnnoTekm No mnsnke n actTpoHomum - adsabs.harvard.edu

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHune ancumnnuHbl "Obwas actpomMeTpus” npeanonaraeTt NCNoNb30BaHNE CNeayoWero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOMUT U3 UHTErpPUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YNpaBseHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BUAeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELMAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NepPCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouerms: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CNYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenoagasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO6HON 1 DOCTYNHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHns Bcex
KoprnopaTtusHbIX pecypcos. MynbTumeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.
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HoyT6yk/nepcoHanbHbIl KOMNbIOTER; MyNbTUMEANAHBIA NPOEKTOP C 3KPaAHOM - NMPW NPOBEAESHNN
ayoMUTOPHbIX 3aHATUNA.

Bo3MoOXHOCTb NONb30BaTbCS KOMMNbIOTEPAMM BbINUCIUTENBHOW nabopatopum ¢ BbIxoAoM B IHTepHeT
- NPU caMOCTOSITENbHOW paboTe.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
cneumanbHoctn: 011501.65 "AcTpoHoMua" 1 cneumanusauum He NPesyCMOTPEHO .
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ABTOpP(bI):

Bukmaes N.D.

" 201 __r.
PeueH3eHT(bl):

Cokonosa M.T".

" 201 __r.
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