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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3asenytowmin kadenpoi, o.H. (poueHT) bukmaes U.®.
Kadgoenpa actpoHOMMM 1 KOCMUYeckorn reofneamm OtaeneHme actpouankm 1 KOCMUYECKOM
reoge3un , lifan.Bikmaev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

OcCBO€eHMe aNeMEHTOB reoMeTpun Ha cdoepe, CBOMCTB CAPEPUHECKNX TPEYTrONbHNKOB, MPUHLMMOB
peanusaunm CUCTEM KOOPAMHAT Ha HebecHol cdepe, U3MepeHUst 3B€34HOr0 1 CONHEYHOro
BPEMEHN; NOHUMAHWE NPUYUH W BbIYUCNIEHNS BENNYMH N3MEHEHMS KOOPAMHAT Ha HeBeCHoI capepe
13-3a apPeKToB NpeLeccust, Hyraumm, CO6CTBEHHOrO ABUXEHWS, abeppaumnu, napannakca,
pedpakumn.

2. MecTO AMcUUNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.22 OucumnnmHbl (Moaynmn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.05.01 ACTpOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

OucunnnmnHa Coepuryeckas acTpoHOMUS OTHOCUTCSA K Ba3oBoit yacTu. ABnseTcs nornyecku
cBsi3aHHOM ¢ aucumnanHamm Obwas actTpoHoMusl, MaTteMaTnyeckunii aHanua n aHanuTnyeckas
reomeTpus. na ocBoeHuns oucumnnmHbl Cdoepuyeckas acTpoHOMUS oby4yarowmecss AONXKHbl
MOHMMATb NPUHLMMbI CO30aHNS CUCTEM KOOpPAMHAT Ha HebecHo cdoepe, MPUHLMMbI N3MEPEHNS
BPEMEHWN aCTPOHOMNYECKNM METO4AMU, 3HATb CBONCTBA TPUFOHOMETPMNYECKMX COYHKLWIA 1
pasnoxeHue B pan Tennopa.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowmne KOMNeTeHUNN:

PacwudpoBka

Lincpp komnereHumu npuobpeTaeMon KoMneTeHLUn
Or1K-1 CNOCOBHOCTb OPNEHTMPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX U
(npodpeccuoHanbHble PU3NKO-MaTEMATNHECKMX TEOPUSAX U MPUMEHSATL NX B HAYYHbIX
KOMMEeTEeHLMN) nccnenoBaHUsX
OMK-3 CNOCOBHOCTb 1 FOTOBHOCTb paboTaTth B KONNEKTMBE UccnenoBaTenem u
(POCPECCHOHANBHBIE K KOMMYHUKaLWW B YCTHOW M NMMCbMEHHOW (hopMax Ha PyCCKOM 1
KOMNETEHLIAN) MHOCTPaHHOM S3blkax Af1s peleHuns 3aaa4 npogeccuoHanbHoOMm

LesATEeNbHOCTN 1 06y4YeHNs COTPYOHNKOB

MK-1 BnageHmem metonamm aCtpoHomMm4eckoro, CpVI3VI‘-IeCKOFO n
mMaremMatn4eckoro nccnenosaHms npu aHanmnae rnobanbHblx np06neM

n NOHAbHbI N
(Mpocpeccuona © Ha OCHOBE rnyboKUX 3HaHWI PyHAAMEHTANbHbIX
KOMNeTeHLmm)
PU3MKO-MaTEMATUHECKUX ONCLUMIUH
MK-4
BnageHne HabnooatenbHbIMM U 9KCNEPUMEHTaNbHbIMM METO4AMY
(MPOCPECCNOHATEHBIS NCccnenoBaHUn aCTPOHOMUYECKUX N OU3NYECKMX OO BEKTOB 1 SIBNIEHWIA
KOMMeTeHuunn) P
3HaHWe MeTo40B MOCTPOEHNS CUCTEM KOOPLAMHAT, CBA3AHHbIX C
3emneii, ymeHneM npeobpasoBbiBaTb KOOPANHATBLI M3 OJHON CUCTEMBI
MNCK-1 KOOpAMHAT B OPYryto; yMEHNe UCrofib30BaTh NPUOBPETEHHbIE 3HAHNS
B MCCNefoBaHusix no HeGeCcHOM MexaHvke, 3Be34HOM AMHAMKKE U
acTpoanHamuke

B pe3ynbTate 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:
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1. DONXeH 3HaThb:

OCHOBbI FEOMETPUM Ha cdoepe U OCHOBHbIE OT/INYMS OT FEOMETPUM HA NMNIOCKOCTW, MPUHLUMMbI U
MeTOoAbl MOCTPOEHMS CUCTEM KOOPAMHAT Ha HebecHoW cdoepe, U3MEPEHNS BPEMEHU
aCTPOHOMMYECKMMM METOAAMM, NPUYMHBI U3MEHEHWS KOOPAMHAT CBETWUN Ha HebecHol cdepe.

2. DONIXEH yMeTb:

MNepeBoanTb cdhepmnyeckme KOOpANHATLI 3 OLHOW Mepbl B APYryto (YrNoOBYyiO, YaCOBYIO, PaanaHHyHo).
Bbluncnsate nonpaBky K KOOpAMHATaM 13-3a 3GEKTOB NPELECCUS, HyTaLumn, COBCTBEHHOIO
LBUXeHUs, abeppauun, napannakca, pegpakuuu.

3. DONXEH BnaneThb:

HaBblkaMWN MPaKTMYECKOro y4eTa pasfinyHbiX 90GEKTOB, N3MEHSIIOWMX KOOPANHATLI CBETUN Ha
HebecHol cdpepe.

4. nONXeH OEMOHCTpUpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

NPUMEHATb 3HAHUS O MPUHLMNAX 1 METOLAX NMOCTPOEHMUSI CUCTEM KOOPAMHAT Ha HebecHol cdpepe
0719 NU3MEPEHNN BPEMEHN acTPOHOMUYECKMM METOAaMMN 1 KOOpAMHAT CBETUN Ha HebecHo cdepe,

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNsSeT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIUMINHBI: 3K3aMeH BO 2 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans [OMnycka K 3adeTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAYNS

Bupobl n yachbl
ayauTopHOM paborThbl,

Paspen MX TPY.OO0EeMKOCTb
N OMcumnnmHbl/ CemecTp clgag(e::ﬂa. (B yacax) TeK)"(l::-:Te g?;PMbl
Moayns P Mpaktu-|1abopa- P

Nexuum| yeckue | TOpHbie
3aHATUS | paboTbl

Tema 1. OneMeHTbl cchepunyeckoi

1 [rpuroHometpuu. OcHoBHble 5 1.0 6 4 0 YCTHbI onpoc
" |dopMynbl cpepryeckux
TPEYronbHWUKOB.
Tema 2. Cuctembl 1 o
2. [npeobpa3zoBaHune ceprnyeckmnx 2 3-5 6 4 0 YCrHblid onpoc
KoopauHar.
Tema 3. KoopanHatbl Ha 3eMHOM ﬂgﬁ;mﬁ::oe
3. [noBepxHoCTW. ["eorpagomyeckas 2 6-7 4 4 0 gauaHme

cucTema KoopauHar.

KETPOHHBH
B_EPCHTET
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

KoHTponbHas

4 Tema 4. Bpems conHeyHoe u 5 8-10 4 4 0 |pabora

" [3Be3aHOoe, ypaBHEHNE BPEMEHMN.

Tema 5. SiBneHnsi CyTO4HOro YCTHbIN onpoc

5. BpalleHns HebecHo cgepi. 2 1-12 4 4 0

Tema 6. PakTopbl, UCKaxawwme KoHTponbHas
6. [nonoxeHuns ceeTnn Ha HebecHoM 2 13-14 4 4 0 |pabota

chepe. 1.

Tema 7. PakTopbl, UCKaxarowme ﬂgﬁ;mﬁ::oe
7. |nonoxeHns cBeTnN Ha HebeCHO 2 15-17 4 4 0 J;a aHVe

cpepe. 2. A

Tema 8. lNpuBeneHune KoHTponbHas
8. |akBaTopmanbHbIX KOOPANHAT CBETUN 2 18 2 2 0 |pabota

Ha BUONMOE MECTO.

Tema . IToroBas goopma KOHTPOnNs 2 0 0 0 Ok3ameH

WNtoro 34 30 0

4.2 CopepxaHue JUCLUMNMUHbI

Tema 1. dnemeHTbI cchepuyeckon TpuroHomeTpun. OCHoBHbIE hOpPMYIbl cchepudeckux
TPeyronbHUKOB.

JNeKLMoOHHoe 3aHsitue (6 4aca(oB)):

BeeneHve B npeaMeT chepryeckoin acTPOHOMUM, UCMONb30BaHNE KOOPAMHATHBIX CUCTEM Ha
HebecHoW cdoepe Anst NO3MLNOHUPOBAHNS aCTPOHOMUYECKNX TeneckonoB. KocMnyeckas HaBuraums
opbuTanbHbIX annapaToB U Nx opueHTaums B npocTtpaHcTee. OCHOBHbIE (OOPMYSbl CHEPUYECKMX
TPEYronbHNKOB - OOPMY/bl KOCUHYCOB, MATN 3NEMEHTOB, CUHYCOB, C KOTaHreHcamu. dopMynbl Ans
NPSAMOYroNbHbIX CHIEPUYECKUX TPEYroNbHUKOB, Npasuno Henepa-Mogtoun. Manblie 1 y3kne
chepryeckme TpPeyronbHUKK.

npakTudeckoe 3aHsitne (4 yaca(os)):

Mepbl yrnoBs - rpagycHas, 4acosas, pagnaHHas. Pasnoxenue coyHkuuin SinX, CosX B psifbl
Teinnopa n npubnunxeHnsa manbix yrnos. PeweHne 3anay no Nnepesoay yrnos U3 rpagyCHon Mephbl B
4acoBylo 1 06paTHO. BbiBOL (hOPMYN KOCMHYCOB 1 NATN 9NEMEHTOB. 3anucb OOPMyn Ons
MPON3BONbHOr0 COEPUHECKOro TpeyronbHUKa. 3anncb qopMyn Ans NPSMOYronbHOro
cpepryeckoro TpeyronbHmka. BoluncneHne YncneHHbIx 3Ha4eHnn CTOPOH W YriioB cpepmnyeckoro
TpeyronbHuKa.

Tema 2. Cuctembl n npeobpa3oBaHne cchepmnyeckmx KoopauHar.
JNeKuMoHHoe 3aHsiTne (6 4yaca(os)):

CucteMbl 1 npeobpasoBaHue cgepuyeckmx koopamHat. OCHOBHbIE TOYKU U KPYri HA HEBECHO
chepe. opn3oHTanbHas, akeatopuanbHasg, SKNUNTUYeckas cuctembl koopauHat. Cea3un mexay
HebecHbIMM cucteMamm koopamHat. CB3b MeX Ay roOpM30HTaNbHO 1 NepBOW SKBaTOPUaNbHOM
cucTtemoi koopaunHat. CeA3b Mexay BTOPOM 9KBATOPUANbHON 1 9KINATUYECKOW CucTeMamu
KoopAvHar.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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Mpoekunn HebecHo capepbl HA MNOCKOCTb, NPOEKUUN FOPU30HTalIbHOW, 3KBAaTOPUAaNbHOWN,
SKNNNTMYECKOM CUCTEM KOOPAMHAT Ha NAOCKOCTb. Bbl4MCNeHns yrnos n CTOpoH cdpepnyeckoro
TpeyronbHyka Ha HebecHoI cgoepe, 06pas3oBaHHOrO Ayramv ropU3oHTaNIbHON 1 NEePBOi
9KBaTOpPMANbHOM CUCTEM KOOPAMHAT. BbluMcneHns yrnos n CTOPOH Cpepuyeckoro TpeyronbHuka Ha
HebecHol cdhepe, 06pa3oBaHHOrO Ayramm BTOPOW 9KBATOPUANbHON U SKIUMNTUYECKON CUCTEM
KoopAuvHar.

Tema 3. KoopauHatbl Ha 3eMHOM NoBepXxHOCTU. Neorpachnyeckas cuctema KoopauvHar.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KoopavHaTbl Ha 3eMHO NoBepxHOCTU. ["eorpaduyeckas cucrema koopauHat. durypa 3emnu,
LBMXXEHUE NOMOCOB M N3MEHSIEMOCTb reorpadunyeckmx AonroT n wmpot. CBa3b HEOECHbIX
KOOpAMHAaT C reorpadonyecknmMm KoopanHaTamu.

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

MepeBon KoopaMHAT (OONroT) U3 YacOoBOI Mepbl B rpadyCHyto 1 06paTtHo. BbluncneHne namMmeHeHui
LONroT W WMPOT U3-3a agodoekTa AsuxXeHus nontocos. OnpeneneHme BbICOTbI [onspHon 38e3abl
Han ropu3oHTOM ON15 PasnnyHbIX reorpaguyeckmx MecT Ha 3emne.

Tema 4. Bpemsi conHeuHoe u 3Be3aHoe, ypaBHEeHMe BpeMeHMU.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Bpemsa conHeyHoe v 3Be30HOe, ypaBHeHne BpeMeHn. CBA3M Mexy WKanamu 38e34H0ro U cpeiHero
CONMHEYHOro BpeMeHn. Hacosble nosica, nMHusa cMeHbl aart. LWkansl BceMnpHoro, agpemepunaHoro,
aTOMHOro, AnHaMn4eckoro BpemMeH. KaneHnapb H0NMaHCKuUm U rpuropuaHcKunii, onnaHckme oHU n
3MoxXu.

npakTudeckoe 3aHsitne (4 yaca(os)):

MocTpoeHue rpadprka ypaBHEHMS BpEMEHM Mo faHHbIM ACTpOHOMUYeckoro ExeronHuka.
BbluncneHne nepexonos U3 3Be30HOMO BPEMEHW B CpeaHeconHedHoe 1 obpatHo. OnpeneneHune
YUCNEHHbIX 3HAYEHWIA MECTHOrO, NMOSICHOrO U BCEMUPHOMO BPEMEHW AN1S1 PasfnYHbIX MyHKTOB Ha
3emne. BbluncneHve onmaHCcKnx gHe 1 anox ANs KOHKPETHbIX 4aT U MOMEHTOB aCTPOHOMUYECKMX
HabnoeHWI.

Tema 5. iBneHns1 cyTo4HOro Bpall,eHust HebecHowm cchepbl.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

$lBneHmnsi cyTo4HOro BpalleHns HebecHoi capepbl. OCHOBHbIE (OOPMY/bl MapanNakTU4eckoro
TpeyronbHuka. KynbMuHauUms CBETWU, BOCXO U 3aX0[, CBETUN, MPOXOXAEHWE CBETU/ Yepes NepBbii
BepTMKan n anoHraums. Bocxoapl 1 3axoabl ConHua, cyMepku, 6enbie Houu.

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

BbluncneHne ropnaoHTanbHbIx KOOPAUHAT 3BE3[ NPV KyNbMUHALUMM CBETW, BOCXOAE W 3axone
CBETW, NPOXOXAEHNM CBETWU Yepes NepBbli BEpPTMKaN 1 anoHraunsx. BelumcneHne MOMEHTOB 1
06CTOATENBCTB BOCXOAO0B 1 3ax040B CONMHUA Ha pasNnyHbIX WMPOTax B Pa3NMyHbie CE30HbI roaa.

Tema 6. dakTOpbI, UCKaXalLLLMe NONOXEeHUs CBeTUN Ha HebecHom cdepe. 1.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

dakTopbl, UCKaxarLwwme NonoXeHns ceeTnn Ha HebecHol cgoepe. JlyHHO-ConHeYHas npeueccus u
npeueccus ot nnaHer. HyTaLl,VIFI, a6eppauv|9|. dun3nyeckne 0CHoBbl BO3HUKHOBEHMUS HYTaUWNOHHbIX
konebaHuii ocu BpaweHuns 3emnn. ,ﬂonronepmonmquKme N KopoTKonepmnoon4yeckme cocrtasnsowmne
HyTaumn. Puranyeckne 0CHOBbI BO3HUKHOBEHNS 3GDCDEKTOB CYTOYHOM 1 roanYHON abeppauny,
BblBOA, POPMYII.

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

PacueT nonpaBok kK aKkBaTOpManbHbIM KOOpAUHATAM CBETUN 3a CcHET apdpekTa NyHHO-COTHEYHON
npewueccuu.

Tema 7. dakTOpbl, UCKaXaloLLLMe NONOXEHUs1 CBETUN Ha HebecHoM cdoepe. 2.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
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dun3nyeckne 0CHOBbI BO3HUKHOBEHUS 30PCPEKTOB CYyTOYHO 1 roanyHON abeppaumm, BbIBOL OOPMYII.
CyTOYHbIV 1M TOAMYHBIA Napannakc, onpeaeneHme paccTosHUA 4O CBETU C NCNOMb30BaHNEM
reoMeTpmyeckoro noaxoga v 3HadeHunin napannakcos. BoiBog goopmMyn ong yyeta nonpasok
KoopamMHaT 3a adpdoekT roguyHoro napannakca. [ paButaunmoHHOE CMeLLeHne CBETU U NONPaBkn B
3aBVMCUMOCTM OT YrNOBOro paccTosHus ceetuna ot ConHua. ACTpoHOMUYecKas pedopakums.
MpunbnuxeHHble hopMynbl ydeTa pedopakumnn. 3aBMCMOCTb OT TEMMepaTypbl BO3ayxa v
aTMocgoepHoro gasneHus. [octosHHasa pedopakumn. MHterpan pegopakuun. VickaxeHne
9KBaTOpPMANbHbIX KOOPAMHAT CBETUII.

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

PacuyeT nonpaBok kK koopanMHaTaM CBETUN Anis y4eTa 3goPeKTOB CyTOYHOM 1 roanyHoin abeppauuii.
PacyeT nonpaBok B KOOpAMHATBI CBETUN 3a CHET 3PCPEKTOB CYTOYHOMO M FMOANYHOMO Napannakcos.
PacyeT nonpaBok k 3kBaTopuanbHbIM KoopauHaTam A5 y4eTa acTpPOHOMUYECKOR pedppakumnm Ha
pasHblX BbICOTaX HaL rOPU3OHTOM.

Tema 8. NpuBeneHue aKkBaTopuanbHbIX KOOpPAUHAT CBETUN HA BUAMMOE MecCTO.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MNpuBeneHne akBaTOpUAbHbIX KOOPAMHAT CBETUT HA BUOMMOE MECTO. Y4eT (0akTopoB,
nckaxarowmx KoopanHatel ceetun. Katanorn nonoxeHuii CBETUN Ha ONPeaeneHHY0 Moxy.

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

[MpunBeneHve koopauHat ceetun ¢ anoxu katanora 2000.0 Ha BUOUMOE MECTO HA MOMEHT
HabnoaeHns ¢ ucnonb3oaHnem Tabnuy AcTpoHoMmyeckoro ExeroaHuika.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Hepe- Buabi ) Tpyno- Kg’;%‘:;'ﬂ
N Paspnen Ce- | ns camocCTOsITe/IbHON eMKOCTb| . o-
ANCUUNNNIUHDI MecCTp| ceme pa60'rb| (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 1. OneMeHThI
cgoepuyeckom
TPUrOHOMETPUN.
1 OCHOBHbIE ) o NOAroToBKa K yCTHOMY OMpocCy . YCTHBIIA
" |dbopMy bl onpoc
cdoepnyeckmx
TPEeyronbHUKOB.
Tema 2. Cuctembl
n NOAroToBKa K yCTHOMY OMpocCy o
2. [npeobpazoBaHue 2 | 35 4 cTHR
cgoepun4eckmx onpoc
KoopAauvHar.
Tema 3.
KoopaunHatbl Ha
3eMHOM NOAroToBKa AoMawHero 3agaHus nomaiu-
3. |[NOBEPXHOCTMW. 2 6-7 2 |Hee
["eorpadpuyeckas 3apjaHue
cuctema
KoopAauvHar.
Tema 4. Bpewms
COJ/THEYHoe U MOAroTOBKa K KOHTPONbHOM paboTe KOHTPO/b;
4. (3Be3gHoe, 2 |8-10 2 |Has
ypaBHeHne paboTta
BPEMEHM.
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Hepe- Buabl Tpyno- KgJI_IOT%T;: 9
N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 5. SlBneHuns
NoAroToBka K yCTHOMY On o
5 [CYTO4HOrO 5 [11-12 OATOTOBKA K yCTHOMY onpocy o |yCTHBIA
" |BpaLweHuns onpoc
HebecHoW cdoepbl.
Tema 6. dakTopbl,
ncKkax n o
Ckaxatolune MOAroTOBKA K KOHTPONbHOM paboTe KOHTPO/b;
NoIoXeHns
6. CBETUN Ha 2 |13-14 4 |Has
HebecHo cdepe. pabora
1.
Tema 7. dakTopbl,
nckaxaroume
t NOAroToBKa AoMalwHero 3agaHus nomaiu-
7. |1ONOXEHIA 2 [15-17 4 |nee
" |cBeTun Ha sanaHme
HebecHol cdpepe.
2.
Tema 8.
MprBeneHun o
pPVBEACHIS MOAroTOBKa K KOHTPONbHOM paboTe KOHTPO/b;
g. [2KBaTOPMAbHbIX 5 18 4 |has
" |KoopavHaT cBeTun aboTa
Ha BnagMMoe P
MECTO.
NTtoro 26

5. O6pa3oBareibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

OcHoBHas 06pasoBaTeanaﬂ TexXHOJIorns - neKunoHHasa nogavya Matepuana conposoXnoaemas
NpPakT4eCKNMN 3aHATUAMN.

JTEKUMOHHDIN Matepunan nogaeTcs B Knaccum4yeckom bopme B BUIOE I/IHC*)OpMaLI,I/IOHHOIZ nekuwun,
npakTnd4eckmne 3aHATNA NpoBOoOATCA B BUOE pPeEWEHNA 3anay 1 060y>|<,u.eH|/|eM l'IpOIZ,D,eHHOI'O Ha
nexkuumsax marepumana.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToraMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. dnemeHTbI chepuyeckon TpuroHomeTpun. OCHoBHbIE hOpPMYIbl cchepuyeckux
TPeyronbHUKOB.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Mepb! yrnos - rpagycHas, 4acosas, pagmaHHas. Pasnoxenune coyHkumi SinX, CosX B paabl Tennopa
N NpnbnuxeHnsa manbix yrnos. OCHOBHbIE (POPMY/bl CEPUYECKUX TPEYTONbHUKOB - CDOPMY/Ib
KOCWHYCOB, MATU 3NEMEHTOB, CUHYCOB, C KOTaHreHcamu. ®opmysbl A8 NPSAMOYrOfbHbIX
Coepuyeckmnx TpeyronbHNKoB, Npasuno Henepa-Mogroun. Manble u y3kue cgepuydeckme
TpeyronbHukn (MK-1).

Tema 2. Cuctembl u npeobpa3oBaHue cchepudecknx KoopauHar.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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OCHOBHbIE TOYKM U Kpyrn Ha HebecHol cdoepe. Topr3oHTanbHas, skBaTopuanbHas, aKnmnTuyeckas
cucTembl koopaunHar. Mpoekunn HebecHo capepbl HA NNOCKOCTb, MPOEKLUN FOPU30HTaNbHOWM,
9KBaTOPMANbHON, 3KNNATUYECKOW CUCTEM KOOPAMHAT Ha NNOCKOCTb. CBA3b MeX Ay ropu3oHTabHOMN
1 NEepPBOV aKBATOPUANbHOM cucTemon koopanHat. CBA3b MeX .y BTOPOI aKBaTOpManbHOW 1
aKNMNTUYeckom cnctemamm koopamHart (MCK-1.1).

Tema 3. KoopauHatbl Ha 3eMHOW NnoBepxHocTU. Meorpacpuyeckasn cucrema KoopauHar.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

durypa 3emnu, OBMXEHNE MOMKCOB U UBMEHSAEMOCTb reorpaduyeckmx 4onrot v wmpot. CesA3b
HebeCHbIX KOopAMHAT C reorpadguyeckmm koopamHatamu. Nepeson koopamHart (LonroT) n3
4aCcOBOI Mepbl B rpaayCHy0 U 06paTtHO. BbluncneHne nameHeHuid LONroT U WNpPOT 13-3a addoekTa
OBuxeHus nontocos. OnpegeneHune BoicOTbl [ongapHOM 3Be34bl HA4 FOPU3OHTOM AN Pa3NYHbIX
reorpaduyeckmx mect Ha 3emne (IMCK-2.1).

Tema 4. Bpems conHeuHoe u 3Be3aHoe, ypaBHEeHMe BpeMEHMU.
KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

CBA3n Mexay WKanamu 3se34HOro N CpenHero CONHEYHOro BpeMeHun. Yacosble nosica, NMMHUS CMEHbI
nat. OnpeneneHne YACNEHHbIX 3HAYEHUA MECTHOIO, MOSICHOIO U BCEMUPHOIrO BPEMEHN AN
pasnnyHbIX MYHKTOB Ha 3emne. BoluncneHne inmaHckux gHem n anox Ans KOHKPEeTHbIX aart u
MOMEHTOB acTpoHoMMYeckmx HabnoaeHnin (MCK-2.3, MK-1).

Tema 5. iBneHnst cyTo4HOro BpalleHust HebecHown cchepbl.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

OcCHOBHble (hopMynbl MapannakTn4eckoro TpeyronbHmka. KynbMmHaums CBeTUN, BOCXO4 U 3ax0L
CBEeTWN, MPOXOXAEHNE CBETUN Yepes nepBbii BepTukan u anoHrauus (MNCK-3.3).

Tema 6. dakTOpPbI, UCKaXaloLLLMe NONOXEHUs CBeTUN Ha He6ecHom cdpepe. 1.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PacueTt nonpaBok K aKkBaTOpManbHbIM KOOpAUHATAM CBETUN 3a cHeT agpdpekTa NyHHO-COTHEYHON
npeueccun. Pn3nyeckme 0CHOBbI BO3HUKHOBEHMS 3CP(DEKTOB CYyTOYHOM U roanyHoi abeppauun,
BbIBOA (popMyn. PacyeTt nonpasok K KoopauHatam CBETU Ang yyeta apekToB CyTOHYHON U
roanyHoi abeppaumii (MCK-5.3).

Tema 7. dakTOpbl, UCKaXaloLLLMe NoNoXeHUs CBeTUN Ha HebecHom cdoepe. 2.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

CyTOYHbIN 1 roOnYHbIA Napannakc, onpeneneHne paccTossHMin 4O CBETUI C UCNONb30BaHNEM
reoMeTpuyeckoro noaxoga v 3HadeHuin napannakcos. BoiBog goopmMyn ong yyeta nonpasok
KoopOuHaTt 3a adpdekT roamnyHoro napannakca. [ paBuTaumoHHOE CMELWEHNE CBETU N NONPAaBKKN B
3aBUCMMOCTM OT YrnoBoro paccrosHusa ceetuna ot ConHua (MCK-1.1).

Tema 8. NMpuBeneHne 3KkBaTopuasnbHbIX KOOPAUHAT CBETU Ha BUAMMOE MECTO.
KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

lMpuBeneHne kaTanoxHbix kKoopauHat ceetun (anoxa 2000.0) Ha BUONMOE MECTO HA MOMEHT
HabnooeHns ¢ ncnonb3osaHnem Tabnuy ActpoHommyeckoro Exerognumka (MK-1).

Utorosasi chopma KoHTpons
9K3aMeH (B 2 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOW (DOPME KOHTPONS

TeKyuwn7| KOHTPOJIb OCYLLECTBNAETCA MO NOCEeWEeHNAM nekunn, oteetam Ha BOMPOCHI, peleHnsam
3anayd Ha NpPakTn4eCkKnx 3aHATUAX 1 no

pesynbtaTtaM KOHTPOJIbHbIX paborT.
MpoMexyToYHas atTecTauus He NpPenycMOTpeHa.
MITOroBbli KOHTPOSIb - 9K3aMeH

BUNETbI K 3K3AMEHAM
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Bunet N 1

1. MoHSATMA 0 Kpyrax u To4kax Ha HebecHol capepe B paMmkax coepryecKoin TpUroHoMeTpun, Mepbl
N3MEepPEHNs Oyr 1 yrinoB B CHEPUHECKOV aCTPOHOMUMN.

OcHoBHble (POPMYNbI CEPMNYECKOrO TPEYTrONbHMKA N UX CNOBECHbLIE DOPMYNTMPOBKMU.

2. [MoHaTre o HyTauunn, BnnsaHne HyTaunn Ha aKkBaTopualibHble KOOPOWUHATbI CBETUN, YTOYHEHNE
NMOHATNSA WKabl 3B€30HOI0 BPpEMEHN.

3. MNMocTponTb NPOEKLIMM OCHOBHBIX KPYroB 1 TOYeK Ha HebecHbIi MepuamnaH, ecnm cCMOTPeTb Co
CTOPOHbI BOCTOKA

Bunet N 2

1. MHeMoHuyeckoe npasuno Henepa-Mogaion n doopmMynbl A5 IPSMOYToNbHbIX CAIEPUHECKUX
TPEyronbHNKOB.

MoHATME 0 ManbIX 1 Y3KUX CPEepUHecKnx TpeyronbHUKax n NPUBAnXeHHbIe OOpPMyNbl NS y3KUX
cdpepunyeckmx TpeyronbHUKOB.

2. Wkanbl BCEMMPHOro 1 ad0eMepuaHOro BpeMeHN.

3. MocTponTb NPOEKUUN OCHOBHbIX KPYrOB 1 TOYEK HA HEOECHbI MepuanaH, ecnm CMOTPETb CO
CTOPOHbI 3anaga.

Bunet N 3
1. Fopu3oHTanbHasa cuctema KoopavHaTt 1 1-as akBaTopmanbHas cuctema KoopamHar.
2. 5lBneHne npeLeccun, 0OCHOBHbIE MOHSATUS 1 0603HAYEHMS NapaMeTPOB roANYHON Npeueccum.

3. UeMy paBHO 3B€34HOE BPEMS B MECTHYIO NOIHOYL 21-r0 MapTta n 22 uioHsa ?

Bunet N 4
1. 2-as aKkBaTopmanbHas cuctema KoOopaMHaT U SKIUNTMYeckas cuctema KoopauHar.

2. MoHsTne 06 abeppaumnu ceeTa, abeppalnoHHbIE CMELLEHNS CBETW NPOU3BOJIbHOW CUCTEME
KOOpAMHaT.

3. HUeMy paBHO 3Be3HOE BpeMs B MECTHbIA nongeHb 21-ro mapta u 22 noHs ?

Bunet N 5

KETPOHHBH
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1. Feorpaduyeckasi cucteMa KoopaMHaT U U3MEHSIEMOCTb reorpagonyeckux JONroT U WUPOT, CBA3b
HebeCHbIX KOOpAMHAT C reorpacoryecKnmm.

2. ['0OnyHble NapannakTuyeckme CMeLEeHNs CBETUN B 9KBATOPUAIbHOM CUCTEME KOOPAMHAT.
3. Yemy paBHO 3Be3HOE BPEMS B MECTHYIO MOMHOYb 23-r0 CEHTSA0pPSA 1 22 nekabpsa?
Bunet N 6

1. CBSA3b Mexnay I'OpI/I3OHTafIbHOVI " SKBaTOpI/IaJ'IbHOVI, n Mexay SKBaTOpI/IaJ'IbHOVI N 3KNUMNTUNYECKON
cncremamm

KoopAuHaT Yepes3 oopMyibl cpeprn4ecknx TpeyronbHUKOB.

2. MNoHsATMe 06 acTPOHOMMYECKO pedppakumnm, NpocTeiiwas dopmMyna pepakumnm, BAnsH1e
pedopakLumn Ha 3KBatopuanbHble KOOpAHAaTbl CBETUN.

3. YeMy paBHO 3BE34HOE BPEMS B MECTHbIN NONAEHb 23-r0 CEHTAOPS 1 22 nekabps?
Bunetr N7

1. MoHaTne 06 n3MepeHnn spemMeHn 1 wkanbl 38€34HOro, NICTUHHOIo COJIHEYHOro 1 cpenHero
CO/THEYHOr o BpeMeHN.

2. BnusiHne cyTo4HO abeppaunm Ha ropn3oHTasNbHbIE 1 3KBaTOpUanbHble KOOPAMHATBI CBETUII.

3. OnpenennTb ropu3oHTanbHble KOOPAMHATEI MONOCOB MUPA, TOYEK CceBepa, BOCTOKA, tora, 3anaaa,
BEPXHEW TOYKU aKBaTOpa, 3EHNTA U Haaupa.

bunet N 8

1. CBA3b Mex Ay wkanamm 38e34H0r0 U CPeaHEro CONHEYHOro BPEMEHN.

2. BnusiHme npeueccum n cobCTBEHHOrO OBUXEHUS 3BE3[ HA 3KBaTOpMaibHble KOOPANHATLI 3BE3 .
3. Onpepenntb akBaTopmuanbHblie KOOPAMHATHI NOMKOCOB MMPA, TOYEK CEBEPA BOCTOKA, tora, 3anaga,
BEPXHEl TOYKM 9KBATOpa, 3eHUTa 1 Haampa.

Bbunet N9

1. YacoBble nosica, MMHNSA CMEHbI AaT, TPOMMUYECKNIA rog.

2. NoHsaTtre o napannaktm4eCckom CMeleHnn 1N napannakce, napannaktmyeckme CMeleHnsa ceetn B
I'IpOVI3BOJ'IbHOI7I cncrteme KoopguHar.

3. 3Be3abl C KaKUMK CKIOHEeHNsSIMK ByoyT HEBOCXOASIWMMM Ha WwrpoTe KasaHu n Ha ceBepHOM
nontoce ?

KETPOHHBH
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Bunet N 10
1. KaneHoapb, 10ONMaHCKNEe OHW 1 SMOXN.

2. BnusiHme roomnyHoit abeppaunmn Ha aKkBaTopuasnbHble KOopauHaTbl CBETW, (OUrypbl, ONUCbiBAEMbIE

3Be3namm Ha HebecHoi cdpepe Noa BNNSIHMEM roaMYHON abeppaunm, Bekoas abeppauns CBeTH.

3. OnpenennTtb WNPOTY MecTa HAbNAEHNS, ECNN B BEPXHEN KYNbMUHALUM 3BE3A CO CKNOHEHNEM
50 rpanoycos Haxoomnacb Ha 3eHUTHOM paccTosaHum B 10 rpaaycos.

Bunet N 11
1. lLikanbl aTOMHOro 1 AUHAMUYECKOrO BPEMEHMN.

2. CyTo4Hble napannakTuyeckme CMeLeHnsl CBETUN B rOPU30HTaNbHON 1 9KBATOPMUAaNbHOM cucTemMax
KOOpAMHaT.

3. YeMy paBHO CKNOHEHME 3BE3bl, ECNIN B MOMEHT BEPXHEN KyNbMUHAUMKM B KasaHu oHa
Haxoamnacb Ha 3eHUTHOM paccTosiHuM B 15 rpamycoB K ceBepy OT 3eHuTa ?

Bunet N 12

1. OCHOBHblE (OOPMy bl NAPaNIakTUYECKOro TPEYronbHNKa, KybMUHALMS CBETUN, MPOXOXAEHUS
CBETWN Yepe3 NepBbli BepTrKan.

2. durypebl, onucbiBaeMble 3Be3001 Ha HEOECHO cdpepe Non BNINSHUEM FOANYHOIO
napannakTn4yeckoro

CMelleHuns, rpasntTauMoHHOEe CMeLLeHne CBeTUI.

3. KakoBo norpyxeHne ConHua nofg ropusoHT B NMofHOYb 22-ro uioHs B KazaHu ?

Bunet N 13
1. CBeTuna B aMOHraumsx, BOCX0m4 1 3axomd CBETU.
2. CKoOpOCTb N3MEHEHNS 9KBATOPManbHbIX KOOPANHAT CBETUN N3-3a NpeLeccuin.

3. Onpegnenntb BbicoTy ConHLA Ha ropM30oHTOM B NonaeHb 22 nekabps n 21-ro maprta B KasaHu

Bunet N 14

1. Bocxoabl 1 3axoabl ConHua, cymepku, benbie Houw.

KETPOHHBH
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2. I'IpMBe,ueHme 9KBATOPMabHbIX KOOpOUHAT CBETU Ha BUOUMOE MECTO.

3. Onpepenntb BbicoTy ConHUa Hal ropn3oHTOM B NONAeHb 22 NoHS 1 23 ceHTs0ps B KasaHu

7.1. OcHOoBHas nuTteparypa:

1. 3acos A.B. , KoHoHoBuY 3.B. ActpoHomus. M.: duamarnut. 2011, 256 c. //
http://e.lanbook.com/books/element.php?pl1_id=2370

2. KoHoHoBuY, SaBapa Bnaammmposuy. O6wmin Kypc acTpOHOMUM : y4eOHWK ANt CTYAEHTOB
YHMBEPCUTETOB : y4ebHoe nocobue onsi yHMBepcuTeToB pasnnyHoro npodouns / 3. B. KoHoHoBMY, B.
. Mopos ; nog pea. B.B. VisaHosa ; MI'Y nm. M. B. JlomoHocoBa .? N3a. 4-e .? Mockea : URSS :
[Tnbpokom, 2011] .7 542 c. - (25 ak3.-Hb)

3.Kynmos, K.B. Hebo n teneckon. [OnekTpoHHbiii pecypc] / K.B. Kyumos, B.I". Kypt, .M.
PyoHuukui, B.I'. CypanH. ? 9nekTpoH. gaH. ? M. : duamatnut, 2009. ? 424 c. ? Pexum gocTtyna:
http://e.lanbook.com/book/2707 ? 3arn. ¢ akpaHa.

7.2. lononHutenbHasa nuteparypa:

1. 1. WumaHckuin B.B. PelweHune 3anay no cgpepmnyeckol acTpoHoMmm. Y4yebHo-MeToan4eckoe

nocobwe. / B.B. WnmaHckuin, N.d. Bukmaes // Puaunyecknii chakynbteT KazaHcKoro

rocynapcTBeHHOro yHusepcuteta. - KasaHb. - 2005. - 43 c. - URL:
https://kpfu.ru/portal/docs/F_838024562/Shimanskij.V.V..Reshenie.zadach.po.sfericheskoj.astronomii.pdf

2. Knaccuyeckas actpoHomus: YyebHoe nocobue / HapyrnuB.M. - M.: Mpometen, 2013. - 214 ¢. -
Pexwum poctyna: http://znanium.com/catalog.php?bookinfo=536501

7.3. UHTepHeT-pecypcChbl:

Caiit ActpoHomuyeckoro NHetutyta (TAULL) MITY -
http://www.sai.msu.ru/ao/courses/spherical_astro/

cant VIHcTutyTa KocMmnyeckmx uccnenosanmim PAH - http://hea.iki.rssi.ru/~nik/astro/spher.htm
canT poccuinckon ACTPOHOMMYECKOW ceTn - www.astronet.ru

canTt ceoboHow aHUMKnoneaun - ru.wikipedia.org

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

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)

OcBoeHune agncumnnunbl "Cooepuryeckas actpoHoMus" npegnonaraeTt UCNonb3oBaHne cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

- ONg noagepXku MynbTuMeana-npe3eHTaunini BoO BPEMS NEKLMOHHBIX 3aHATUR UCNONb3YOTCS
cnenyowme nporpammHble npoaykTol: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akagemunyeckue nuueHsum), OpenOffice.rg 3.0 Impress (oTkpbitas nuueHsns GPL), Adbe Reader 9
(npepocTaBneHo puanyHecknm cpakynbtetToM ans 20 paboymx MeCT Ha YCNOBUSIX akadeMUYeCKo
nuueHaum Micrsft);

- y4ebHble ayanTopumn kagoeapbl aCTPOHOMUN U KOCMUYECKON reone3nu;

- cTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPAUMOHHOE 060pynoBaHNE (MyNbTUMEANAHbIE MPOEKTOPDI,
HOYTOYKMW).

- BOBMOXHOCTb M0/Ib30BaTbCS KOMMNbIOTEPAMN BbIYUCANTENBHO NabopaTtopum C BLIXOLOM B
NHTepHeT - npu camocTosTenbHon pabore.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
cneunanbHocT: 03.05.01 "AcTpoHoMKs" 1 cneunannaaumm He NPeayCMOTPEHO .
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