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Mporpammy avcumnnuHbl paspabotan(a)(n) ooueHT, K.H. Manees A.W. kadpenpa Bbl4UCINTENBbHOWA
dOV3UKM 1 MOLENNPOBAHUSA PU3NYECKUX NMPOLECCOB Hay4YHO-Nefarormnyeckoe oTaeneHune ,
Almaz.Galeev2@Kkpfu.ru

1. LLenn ocBOEHUS AUCLUMIUHDI
- MoHMMaHue cneunguKn acTPOHOMUYECKMX NCCNea0BaHWA;
- (hOpMMpPOBaHME NPELCTABNEHNI O KNOYEBLIX 0COBEHHOCTAX PA3BUTUS aCTPOHOMUK;

- 03HAKOM/NEHNE C OCHOBHbBIMM TUNAMK aCTPOHOMUYECKNX 0O BEKTOB, NX OCOBEHHOCTSIMNU,
B3aMMOLENCTBUSAMN;

- joopMMpoBaHMe NpeacTaBneHnin 06 acTPOHOMMYECKON KapTUHE M1pa Kak rnobanbHoi mooenu
NPUPOAbI, OTpaxatowel LenocTHOCTb 1 MHOroobpasune ecTeCTBEHHOMro Mupa.

- N3y4eHMe OCHoBoMonarawwmx Teopuii 06 aponouun BeceneHHo, KOTOpble COCTaBNAIOT OCHOBY
COBPEMEHHO KOCMONOrnMu.

2. MecTo OUCLMNAMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BktodeHa B pasgen " M2.[B.6 NpodgyeccrmoHanbHbIin" 0CHOBHOA
obpasoBaTtenbHol nporpammbl 050100.68 Mepnarormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 2 Kypce, 3 cemMecTp.

OucumnnnuHa "CoBpeMeHHble METOAbI UCCNeaoBaHUN B aCTPOU3nKe" OTHOCUTCS K BapuaTMBHOM
4acTu NPOPECCUOHANbHOMO LmkKna AMCUMNANH No HanpaeneHuo nogrotoskun 050100.68 - duaumka, n
n3yyaeTcs marnctpaHtamm B 11 cemecrtpe.

Ins ocsoeHuns gucumnnuHbl "CoBpeMeHHble METOAbI UCCNEA0BAHNA B aCTPOPU3MKE" NCNOMbIYIOTCH
3HaHWUS, YMEHUS, BUAbl OEATENbHOCTU U YCTAHOBKU, COOPMUPOBAHHBIE B XO4€ U3Y4YEHUS OUCLMMNNINH
6a30B0oli YacTU MaTeMaTNYeCcKoro 1 eCTeCTBEHHOHAY4YHOro uukna, 6asoBoi 1 BapmaTMBHON YacTu
npogoeccrnoHanbHoro 6noka y4ebHoro nnaHa noaroToeky bakanaepa no HanpaeneHuto 050100
"Meparornyeckoe obpasosaHue", npocuns "dusnka".

3HaHNS 1 HaBbIKW, NONYYEHHbIE NPV U3YHEHUN ONCUMMINHBI, 3HAYUTENBHO MOBLIWAT
3hPEKTUBHOCTb Yy4eBHOro npouecca B LIeSIOM 1 [a0T BO3MOXHOCTb CTyleHTaM ocBanBaTb
nocneayowmne oMCUMNInHbI y4ebHOro nnaHa Ha ka4ecTBeHHO Horee BbICOKOM YPOBHE, SIBNSieTcs
OCHOBOW Onsl NOAFOTOBKYM K BbINOMHEHWIO AUMNIOMHbIX paborT.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
OK-1 3HaTb: 06wWme NoNoXeHns ouankn, 6as3osble KOHLENLNUM U
MNOHATNS YMETb: MCNONb30BaTb CTAHAAPTHLIE aNrOPUTMbI 1
(0BLeKkynbTypHbIE )
€CTEeCTBEHHO-Hay4Hble MeToabl Bnagetb: 6a30BbIM
KOMMeTeHuunn)
MateMaTuU4ecKnM annaparom
3HaTb: 0bLWme NOHATUS O PECYPCHO-MHAOPMAaLMOHHbBIX Hasax
L5 pelweHns NpodeccnoHanbHbIx 3aaad, CBS3aHHbIX Kak C
OK-4 Hay4YHbIMW MCCNEOOBaHNSAMM B 06nacT oU3nKn, Tak 1 B
(OBLLEKyNbTYPHBIE obnactn MeToanku npenogasaHns OU3NKN YMeTb:
KOMI‘IeT)éHLI,I/BI/VI) hopMMpOoBaTb PECYPCHO-MHPOPMALMOHHbIE 6a3sbl Ans
peweHns npodoeccrnoHanbHbix 3aaad Bnanetb:
COOTBETCTBYIOWMNM MOHSATUIAHBIM, (PU3NKO-MaTEMATUYECKMM
annapaTom
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Lncpp komneteHLUN

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

OK-5
(0BLeKkynbTypHbIE
KOMMeTeHuunn)

3HaTb: OCHOBHbIE KOHLEMLUUW, CBA3aHHbIE C
MHCPOPMALIMOHHBIMU TEXHONOrMAMI B 06nacTu
hn3MKO-MaTeMaTnyeckoro obpasoBaHns YMeTb: UCNONb30BaThb
MHCPOPMALIMOHHbIE TEXHOMOTUN, @ TakXXe HOBbIE 3HAHUS U
yMeHUsi B 06nacTsx, He CBSI3aHHbIX CO CPeport ornanyHeckmx
nccnenoBaHuii U oU3nKo-maTemMaTnyeckoro obpasoBaHus
BnapgeTb: cnocobHOCTbIO CaMOCTOSATENBHO NprobpeTaTth ¢
MOMOLLbIO MHGOPMALMOHHbBIX TEXHONOMMIA U MCNOMb30BaTh B
NpPakTU4YecKon AesTeNbHOCTU HOBbIE 3HAHWS U YMEHNS

OK-6
(0blWeKynbTypHbIe
KOMreTeHuunn)

3HaTb: MHOCTPaHHbIN S3bIK HA YPOBHE, NO3BONSIOWEM paboTaTtb
C Hay4HbIMK PU3NKO-MaTEMATNYECKMMM TEKCTAMN YMETD:
CBOOOHO YNATATb HAYYHbIA TEKCT HA MHOCTPAHHO S13bIKe U
NepeBoOaAMTb Hay4YHYIO NUTEePaTypPy Ha MHOCTPAHHBbIA S3bIK
BnaneTb: HaBblkamu, NO3BONSIOWMUMU paboTaTth C HAYYHbIMM
CTaTbsIMU 1 MOHOTrPaPUNsMK, N3AAHHBIMU HA NHOCTPAHHOM
A3blKe

MK-1
(npodhbeccrnoHanbHble
KoMMeTeHuunn)

3HaTb: COBpPEMEHHbIE METOAMKUN 1 TEXHONOTMI OpraHn3aunm u
peanusaummn 0bpasoBaTenbHOro NpoLecca Ha pasnmnyHbIX
obpasoBatefibHbIX CTYrNeHsX B 06pa3oBaTeNbHbIX YHPeX AeHNX
YMeTb: NpakTU4eCKn NPUMEHSTb MeToabl 1 TEXHONOT K
COBPEMEHHOI0 (hr3MKO-MaTEMATNYECKOrO 06pa3oBaHUs
Bnapetb: HaBblkaMy TECTMPOBaHWS, anpobaumm 1
MCMONb30BaHNS METOLOB U TEXHONOT U
hn3MKO-MaTeMaTN4ECKOro 06pa3oBaHmns B pasnnyHbIX
obpaszoBatefibHbIX YYPEXAEHUSIX

MK-16
(npodhbeccmoHanbHble
KOMMeTeHuunn)

3HaTb: OCHOBHbIE MOMOXEHNS 1 COAEPXaHNe COBPEMEHHbIX
obpa3zoBaTefibHbIX TEXHONOMNA 1 MeToANK 0By4eHust YMeTb:
MPOEKTNPOBaTh HOBOE y4ebHOe comepXaHne, TEXHONOrm 1
KOHKPETHble METOAMKMN 0byyeHns BnaneTb: metonamu
MPOEKTMPOBaHMS COBPEMEHHbIX Y4EOHbIX MPOrpamMm 1
KOHKPETHbBIX METOAMK 0By4YeHust

MK-2
(npodbeccmoHanbHble
KOMMeTeHuunn)

3HaTb: 06wWme NOHATUS, aNrOPUTMbl U METOLbI AMArHOCTUKN 1
OLIEHMBaHUS kayecTBa 06pasoBaTenbHOro npouecca YMeTb:
OCYLECTBASATb MOHUTOPUHI KayecTBa 0bpa3oBaTenibHOro
npouecca Bnagetb: MeTofamn aHKeTUPOBaHUS, TECTUPOBAHNS,
OLIEHKWN 3HaHW, YMEHWI N HaBbIKOB CTYOEHTOB

MNnK-3
(npodbeccmoHanbHble
KOMMeTeHuunn)

3HaTb: OCHOBHbIE 33241 UHHOBALMOHHOK 0bpa3oBaTenbHO
NONUTUKKN YMeTb: hopMmnpoBaTh obpasoBaTefibHyo cpeny v
NCNonb30BaTh CBOM CNOCOOHOCTM B peanv3auumn 3anad
NHHOBALIMOHHOW 0bpa3oBaTtenbHOM NoNMTUKK Bnanets:
CMOCOOHOCTAMM B peann3aumm 3aaady MHHOBALMOHHOW
obpasoBaTefibHOM NONUTMKK B 0bnacTu
oM3nKOo-MaTeMaTnieckoro obpasoBaHuns

NnK-4
(npodhbeccmoHanbHble
KOMNeTeHLmm)

3HaTtb: METOAbI, KOHLENUMMN 1 NOAXOAbl OpraHM3aumm
nccnenoBaTtenbckoil paboTbl 0byyatowmnxcs YMeTb: CTaBuTb
aKTyanbHble UccnenoBaTeNbCkme 3aaa4m v BbiNoMHSATh
COOTBETCTBYIOWMIA KOHTPONb BnaneTtb: HaBblkaMy pyKoBoLACTBA
nccnepoBatenbckoi paboTon obyyarowmxcs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpauunoHHbii Homep 610514 ;?{

3
Crpanuua 4 us 13. 11! yu

o
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3HaTb: MeTOObl aHanM3a TeopeTn4eCkmnx n aKCnepmMeHTasbHbIX
pe3ynbTaTtoB Hay4YHbIX (PU3NKO-MaTeMaTN4EeCKuX nccnenoBaHuin

Lncpp komneteHLUN

MK-5 YMeTb: aHanuanpoBaTb pesybTaTbl HayYHbIX UCCNELOBAHUIA L
(NpodpeccmoHanbHble MPUMEHSITb NX B AaNbHELWeR HayYHO-MCCnenoBaTeNbCKOM
KOMNeTeHLUMK) paboTe Bnapetb: 06wuMy noaxonamMm aHanmaa

Hay4HO-nccnenoBartebCKMx pe3ynbTaTtoB

3HaTb: TUNOBbIE peweHnsa punsnko-maTtemaTnyeckmx sanau

K-6 YMeTb: npeanaratb COOCTBEHHbIE OPUTMHANbHbBIE PELIEHNS
(npodpeccunoHanbHbie nccnenoBaTenbCkmxX 3a4a4y; KpUTUYEeCKN NoaxoanTb K X
KOMreTeHuun) oLeHke BnapeTtb: cnocobHOCTAMU K HETUMOBOMY,

opuUrnHanbHOMy peuweHno nccnenoBaTe/ibCKuUX 3aga4

3HaTtb: COBpPEMEHHbIE METOObI (*)I/I3VIKO-MaTeMaTVI‘-IeCKVIX
nccnenoBaHuin YMeTb: CaMOCTOSATENBHO OCYLWLECTBNIATb HAy4YHOE

MK-7
nccnenoBaHne ¢ NCMNONb30BaHNEM COBPEMEHHbBIX METOLOB
%ﬂ%ffg:ﬂﬁ:f”bwe Hayku BnapeTtb: 6a30BbiMM U 0OWMMI HaBbIKaMy BbIMONHEHNS
CaMOCTOSATENbHOr0 Hay4HOro TEOPETUHECKOro 1
9KCMNEepUMEHTaNbHOro ccnegoBaHms
3HaTb: noaxonbl B paspaboTtke 1 peanusaunm
MK-8 obpaszoBaresibHbIX MOOEeNen, METOANK, TEXHOMNOMNA 1 MPUEMOB K
(NPOMECCHOHANTbHbIE aHanuay pesynbTatos npouecca YMeTb: paspabaTbiBartb,
KOMMETEHLIAN) MCNonb30BaTb U Npeanaratb OPUrnHanbHble METOAUKMN U
nooxonbl B 06y4eHnn Bnagetb: MeTtogamm oopMmMpoBaHms u
peanvsauun obpas3oBaTtenbHbIX TEXHONOMNIA
3HaTb: OCHOBbl TEOPETUYECKON N BLIYUCANTENBHOW CON3NKN
YmeTb: CocTaBnatb TMNOBbIE anropUTMbl MO PELLEHMIO 3aaad
CK-1 PM3KKN; pewaTb TUNOBbIE 3a4a4M TEOPETUYECKON GON3NKN
Bnapetb: npodeccroHanbHbIM S3bIKkOM NPEOMETHOR obnacTtu
3HaHUS
3HaTb: OCHOBbI 00LEen PU3NKN YMETb: MPUMEHATb 3aKOHbI
CK-2 dom3nkun; pewatb domanydeckme 3agayn Bnagetb:
NPOodeCCMOHaNnbHbIM A3bIKOM NPeOMETHOM 061acTh 3HaHUS
3HaTb: OCHOBbI (PM3NYECKUX OUCLMMNANH YMETb: NPUMEHATD
CK-3 3aKOHbl OM3KKN; pelaTtb hnanyeckne 3anadm pasnuyHbix

TnoB Bnanetb: npodheccroHanbHbIM S3bIKOM MPeaMEeTHON
obnactun 3HaHUS

B pesynbTate 0CBOEHWUS ANCUMMAVHBI CTYOEHT:

1. OONXEH 3HaTb:

[- coBpeMeHHOE cocTOSHME 3HAHUI O MPUPOAE HEBECHBIX TEN;

[I- naHHble 06 ocHOBHBIX 06beKTax BeeneHHOIA;

[- pesynbTathl HABNIOAEHU N SKCMEPUMEHTOB B 0611ACTI ACTPOHOMIW;

[- conepxaHue n popMbl KyNbTYPHO-NPOCBETATENLCKOMN AESTENBHOCTY B 06NMACTI aCTPOHOMUM NS
Pa3NUYHbIX KaTeropuii HaceneHus;

D- Metogonorn4yeckme ocCHosaHus COBpeMeHHOVI KocMonorumn.

2. DONIXEH yMeTb:

- NPUMEHATb 3HaHUS ONs 06 BbSCHEHUS NPUPOAbI HEGECHbBIX TENT U ONMCaHUS aCTPOHOMUYECKNX
ABNEHUNA;

[- cTpykTypMpoBaTh aCTPOHOMUYECKYIO MHEPOPMALIMIO, UCMOMb3YS HAYYHbIV METOH UCCNEeNoBaHUS;
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[- aprymeHTMpOBaTL Hay4HyI0 MO3NLIMIO MPY aHANN3E NCEBLAOHAYYHO U MXEHAYYHOM MHAOPMALINK;

[- ucnonbaoBaTh NP onMcaHMM KOCMUYECKMX MPOLIECCOB 1 COBLITUI MaTeMAaTUYECKWIA annapar u
MOLENV TEOPETUYECKON CON3UNKN;

[- nonyyatsb, xpaHuTb 1 NepepabaTbiBaTh MHAOPMALMIO MO COBPEMEHHOMN acTPOPU3NKE B OCHOBHDIX
NpOorpamMMHbIX cpenax u rnodanbHbIX KOMMbIOTEPHbIX CETAX.

3. DONXEH BnaneThb:

[- meTomonorven NpoBeaeHNs NPOCTENWX aCTPOHOMUYECKNX HAONMIOOEHWIA, TEOPETUYECKMMN,
aKcnepuMeHTanbHbIMU U KOMMbIOTEPHBIMX METO4AMUN aCTPOHOMUYECKUX UCCNenOoBaHWUN;

[l- HaBblkamu aHann3a acTPOPU3NYECKMX OaHHBIX, KACAIOWMXCA CTPOEHMS 1 3BONIOLNN HEGECHbIX
00BbEKTOB;

[- HaBblkaMn 06 BSICHEHNS OCOBEHHOCTEM OpraHM3aLMn MeramMmpa 1 SBosoLMY BCeneHHo B Lienom.

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:
[cobupatk, noapasnenstb naHHbIE;
[JaHannanposaTth nonyyeHHY HEOPMALINIO;

DKOHTpOJ‘IVIpOBaTb Ka4yeCTBO acTPOOU3NYECKNX OaHHbIX C UCMONb30BaHNEM UHPOPMALMOHHbIX
TEXHONOIrnM;

[ucnonb3sosats NHJPOPMaLIMOHHbIE TEXHONOIMW MNP NOAroTOBKE HOBbIX METOLOB UCCNEenOBaHUN B
acTpousuke.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOOyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMMapHo No AMcumMnanHe MoxXHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuUTENbHO" (YA0B.);

54 banna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucUUnIMHe/ MOAYNIO
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Paagen ay,oMTOpHOM paboThbl,
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N ﬂMKnL(I.)V;J‘rIyJLV;I'HbI/ CemecTp, ecTpa (B uacax) KoHTpONS
n eKuM“npaKmqecmenaﬁoparopl-lble
3aHsATUS paboTbl

Tema 1. OnTnyeckne NMCbMeHHas
1.|MeToabl N3yyeHns 3 1-3 4 0 0 pabota

HebeCHbIX Ten
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Buabl n yachbl
Paszen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")ﬂ;;}r;”b'/ CeMecTpPl.oectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUSA paboTbi

Tema 2. AHanuTn4yeckune
2. yncneHHble MeToabI 3 4-6 0 6 0 fpeseHTauns

Tema 3.
3 PannoactpoHoMumyeckug 3 7.9 0 6 0 YCTHbI onpoc

N KOCMUYECKMNE METObI.

Tema . Ntorosas 3 0 0 0 aK3ameH
" |dpopma KoHTponsA

NTtoro 4 12 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. OnTnyeckmne MetToabl N3y4yeHUsA He6GECHbIX Ten
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

1. OnTnyeckme teneckonbl. ONTUYECKNE CxeMbl PedopPakTopoB, PEGNEKTOPOB U
3epKanbHO-NNMH30BbIX TENEeCKONoB. MexaHnyeckne KOHCTPYKLMN TENECKOMNOB. DKBaTOpUasbHbIE U
a3uMyTanbHble MOHTUPOBKK. 2. Abeppaunn ONTUYECKNX CUCTEM, CMOCODbI NX YyMeHbLUeHUs. BnusHne
aTMocdpepbl Ha n3obpaxeHme To4e4HOro obbekTa. OpPeKTUBHOCTb TEIECKOMNOB, CBA3b C
Ka4eCcTBOM n3obpaxeHns. Metoapl NoBbIWEHMS KadecTBa n3obpaxeHus. AKTMBHAS 1 aganTUBHaS
onTuka. 3. MNMpuHumnnbl cnekTpanbHoro aHanusa. Cnektporpadobl. CnekTpanbHoe paspeLleHne n ero
3aBUCMMOCTb OT MapaMeTpoB cnekTporpada v aucneprupyrowero anemeHTta. Knaccmyeckum
ONPpakUMOHHbBIA crniekTporpady. dwenne?cnektporpad. lNonyyeHme cnekrTpa ¢ MCNoMb30BaHNEM
nHtepdepomeTpa Pabpun?lepo. 4. ConHeyHble Teneckonsbl: uenoctat, kopoHorpad. MpuHumnnbl
N3MepeHns MarHNTHbIX noneit Ha ConHue. MeTtoapbl paanoHabniogeHnii ConHua. Kocmnyeckune
Teneckonbl Ang uccneposaHns ctpoeHns ConHua 1 CoONHEYHOM akTUBHOCTU. 5. pueMHmKn
OMNTNYECKOro nany4yeHnsi. @oToanekTpnHecKnini yMHoXxuTenb. MNpubopbl ¢ 3apsa0BOiA CBA3bLIO.
JlnHeHOCTb, cnekTpanbHas YyBCTBUTENbHOCTb. OTHOLWEHNE CUrHan/WyM, NOHATUE KBAHTOBOIO
BbixoAa. OCHOBHbIE UCTOYHUKM WYMOB NPUEMHMKA N METOAbI NX YMEHbLEHWS.

Tema 2. AHanUTUYECKMe N YNC/IeHHble MeToabl
npaktnyeckoe 3aHsitne (6 4aca(os)):

6. LWkana 3Be3OHbIX BENNYMH 1 noka3atenn useta. dotomeTtpuyeckme cuctemol. CoBpeMeHHble
MeToabl DOTOINEKTPMYECKON poToMeTpumn. DoToanekTpudeckuini otometp. OcobeHHOoCTH
perncTpaunmn nHpakpacHoro nanydeHus. MonsipnsaumnoHHble HabnoaeHus. 7. CBETUMOCTN,
CNeKTPbl U 3dOPEKTUBHBIE TeMNepaTypbl 38e31. [1psaMble 1 KOCBEHHbIE METOObI ONpeaeneHns ns
HabnooeHnin paamepoB U Macc 3Be34. [BOiHble 1 KpaTHble 3B€34bl. 3aTMEHHO-NEPEMEHHbIE.
DYHKUMSA MACC N OLEHKa MacC KOMMOHEHT B OBOMHbIX cuctemax. 8. MeToabl uccnenosaHus
ranakTuk n usydeHms BeenerHoin. OnpeneneHune paccTosiHWiA OO ranakTyk Nno 3akoHy Xabbna.
KpuBble BpalweHns ranakTuk n onpeneneHne Macc ranaktuk. Metogbl nOCTpoeHuUs
KpynHoMacwTabHoi CTpykTypbl BceneHHoiA.

Tema 3. PapuoactpoHoOMUYeCcKkme U KOCMUYEeCKne MeToabl.
npakTudeckoe 3aHsitne (6 yaca(os)):
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9. PagmoTteneckonbl, NpuHUMNbl paboTbl. PasnnyHble TUMbl aHTEeHH (Napabonuyeckne, AMNONbHbIE,
aHTeHHble pelweTku). Obnydyatenn. TpeboBaHMs, NPeabABASEMbIE K MEXaHNYECKMM KOHCTPYKLNSM
aHTeHH. bnnxHAsa n nanbHAsa 30Hb aHTeHH. 10. PagnomeTtpbl. AHTEHHAs TeMneparypa, Wwymosas
Temnepartypa, nonoca npPonyckaHus, 4yBCTBUTENbHOCTb N a(PdOEKTUBHAS NNowanb aHTEHHbI.
Pasmep 1 popma anarpamMmbl HanpaBneHHOCTU. AKyCTOONTUYECKME CNEKTPOMETPbI.
PagnonokaunoHHble MeToabl nccnegosanus nnadet. 11. MNpuHunnel nHTepdepomMeTpun.
PannonHtepdgepometpbl. MeTon anepTypHOro cuHTesa. PaguoTteneckonbl C He3anonHEHHOM
anepTypoii. iHTepdepoMeTpurs co cBepXa/IMHHbIMM Basamn. YrnoBoe paspelleHme
nHTepdepomeTpoB. 12. BHeatMocdepHble HabnoaeHus, pelwaemble 3agadn. NpueMHnkn
N3Ny4YeHns, UCNonb3yemble 415 Oaneko NHgpakpacHoi 1 ynbTpaduonetoBoi obnacTu,
PEHTFEHOBCKOW W raMma-obnactsx. VIHdppakpacHble, ynbTpadouoneToBble, PEHTITEHOBCKUE 1
ramma-obcepsatopun. 13. KocMuyeckue opbutanbHbie Teneckonbl. ABToMatTnyeckme
MeXMNaHeTHble CTaHUUKM 1 NocafoYyHble annaparbl 4Ns UCCnenoBaHus NnaHeT, acTeponaos u
KomeT. OCHOBHblE pe3ynbTaTbl UX MUCCUIA.

4.3 CTpyKTypa 1 comepXaHue camocTosiTeNlbHOM paboTbl AUCLMNNHBI (MOAYNS)

Bunobi
N Paspen Cemect Hepensi | camoctositensHon [TpynoemMKoCTb 3%%’3:22?:;'3323
AucumnnuHbl pcemecrpa pabotbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. OnTny
emal.0O eckue NoAroToBKa K AMCEMEHHAS
1.|MeTonbl N3yyeHuns 3 1-3  [nMcbmeHHOM 32 26072
HebeCHbIX Ten paboTte P
Tema 2. AHanuTnyeckmn NoAaroToBK
a eckune ogroroeka noMalHee
2.l YncneHHble MeToabl 3 4-6 |gomMawHero 30 sananmne
3a0aHus
Tema 3.
noaroToBk
3 PannoactpoHoMmnyeckue 3 7.9 Agﬂaczugerg 30 JoomaluHee
‘[ KOCMMYEecKkue MeToasbl. HU
oA 3a0aHus safiaHue
NToro 92

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MNprMeHsieMble 06pasoBaTenbHble MeTOAbl M POPMbl MPOBEAEHUS 3AHATUIA:

Mporpammoii NpeaycMOTPEHO UCMONb30BaHNE COBPEMEHHbIX 06pa3oBaTeNbHbIX TEXHONOTWIA:
NHJpOpMaUNOHHbIE (nekumn 1 npeseHtaunn B Power Point), npoekTHble (MynbTMeana, BuLeo),
LMCTaHUNOHHbIe (MHTepHET) 1 T.n. dopMbl paboTbl Ha y4eOHbBIX 3aHATUSIX NpeaycMaTpmBatoT
aKTMBHYIO NMO3MLMIO CTYAEHTOB NPU N3Y4YeHN MaTepuana, Hanpumep, OOnofHeHne, obcyXaeHue,
LMCKYCCUIO, 3NeMEHTbl COBCTBEHHbIX Hay4YHbIX UCCNen0BaHWIA, HENOCPEACTBEHHOE BbICTYNNEHNE C
noknanom (npeseHtauuu B Power Point).

OcBoeHune KypcCa npegnonaraeTt BbiNMoJIHEHNE OOMaWHNX 3a4aHuni, KOTOpPblE 3aK/TIOHAaOTCA B
noarotoeke npe3eHTa|_w||7| no remam ceMnHapoB.

I'IpOBeueHme KOHTPOJ/bHbIX pa60T BbINONHAETCSA B BUAoe 1eCTOBOro onpoca ¢ npuMeHeHnem
KOMMbIOTEpPOB. KOHTpOJ'IbeIe pa6OTbI NpPOoBOOATCA B YaCbl ayOJUTOPHbIX 3aHATUN.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. OnTnyeckme MeToabl N3y4yeHUA HeGECHbIX Ten
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:
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doTorpagusi, CnekTpocKonus kak MeToabl B acTpouavke HabnogeHmst kak Meton nccnenoBaHust u
ero ocobeHHocTV ONTUYECKUE CXEMbI U XapakKTepucTuky Teneckornos Abeppaunm B Teneckonax un
MeTobl UX UcnpasneHus ACTpoHoMmn4yeckue obcepeaTopum, nx 0CoBeHHOCTM 1 pasHoobpasue

Tema 2. AHanUTUYECKMe N YNCclieHHble MeToabl
JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

MogenupoBaHue Kak MeTo UccnegoBaHns B acTpousnke 1 npumepbl ero npuMeHeHmns Vismeperne
NNHENHbIX pa3mepos Ten ConHevHon cuctembl Pusunyeckne MeTodbl UCCnegoBaHNs B aCTPOHOMUM
3mepeHne paccTosiHmin B acTpoHoMum MeToabl onpeneneHns pacctosiHuin Bo BceneHHonm (Ha
ranakTnyeckmx n KOCMONOrM4ecknx Mactabax). Yto Takoe ny4eBas CKOpocTb 3Be3abl? Kak oHa
na3mepsetca? Hro Takoe CBETMMOCTb 3Be34bl7 KakMMu MeTogaMmm MOXHO HaAMTU CBETUMOCTb?
YroTtakoe 3Be3nHas BenuymHa? OT Kakux napameTpoB OHa 3aBMcuT? HYTo Takoe poTtoMeTpuyeckune
cuctembl? 1ng Yyero oHn BblgensioTca? OnuwmnTte MeTodbl onpeneneHus Temneparyp,
Macc,panmnycoB 1 BO3pacToB 3Be3[

Tema 3. PagpuoacTtpoHoMuyeckue U KOCMUYeCKue MeToabl.
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:

Heontnyeckue Metonobl HabnoaeHMin B acTpopuamnke Pagno, raMma- n peHTreHoBCK1e TeNneckonbl
N3yyeHune ob6bekToB CONHEYHOI CMCTEMbI KOCMUYECKUMM annapataMn MeTombl uccnenoBaHus
aTMocdoep 1 noBepxHocTn Ten ConHeyHom cuctembl KocMuyeckne obcepeatopui, X 0COBEHHOCTN 1
pa3Hoobpasve

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHYy:

TeMbl BONPOCOB Ha 3a4eT:

. OnTnyeckne Teneckonbl, NX ONTUYECKMNE CXEMDI.

. Abeppaumm oNnTUYECKUX CUCTEM, CNOCODbI X YMEHBLLEHNS.

. MpuHUMnbl cnekTpanbHoro aHanmaa. Cnektporpagb.

. ConHeyHble Teneckonbl: Lenocrart, KopoHorpaa.

. [IpYeMHUKM ONTUYECKOro U3Ny4eHus.

. llkana 3Be34HbIX BENNYUH 1 NOKasaTtenu uBeeTa.

. CBetTumocTK, cnekTpbl U 3dddEKTMBHbLIE TEMMEpPATYyPbl 3BE3 .

. MeToabl uccnenoBaHms ranakTuk u ndydeHns BceneHHom

9. Panmoteneckonsl, NpuHUMMbl paboTbl. PasnnyHbie TUMbl aHTEHH.
10. PagnonokaunoHHble METOLbl UCCNEOOBAHNS MNaHET.

11. MNpuHUMnbl NHTEpepomeTpumn. PaaononHtepepomeTps.

12. BHeaTMochepHble HabnoaeHns

13. KocMuyeckune Teneckonbl 1 aBToMatnyeckne MexnnaHeTHble CTaHLUun.

0O NO Ok~ WN =

7.1. OcHOBHas nuTteparypa:

1. ®uauka.: Yueb. / A.A.MuHckuin, I.1HO.Mpakosckmit; MNon obw,. pea. npod., A4.9.H. KO.N. Owuka, H.C.
lMypbiwesow - 3-e n3a., ncnp. - M.: dopym: HAL MHPPA-M, 2013. - 560 c.: un.; 60x90 1/16. -
(MpodoeccmnonanbHoe obpazosaHue). (n) ISBN 978-5-91134-616-4, 1500 aka.
(http://znanium.com/catalog.php?bookinfo=375867) 95C 3HaHunym

2. KnsaruH, H. B. CoBpeMeHHast Hay4yHas kapTuHa Mupa [OnekTpoHHbIi pecypc] : y4eb. nocobue / H.
B. KnsruH. - M.: Jloroc, 2014. - 264 c. - ISBN 978-5-98704-553-4.

(http://znanium.com/catalog.php?bookinfo=468939) ObC 3HaHuym

3. Urowes, b. M. NcTopuns TeXHUYECKNX MHHOBAaLMIA [ONEKTPOHHbIR pecypc] : yueb. nocobue / B. M.
WUrowes, A. T1. Yconbues. ? M. : ®JIMHTA , 2013. ? 352 c. - ISBN 978-5-9765-1439-3

(http://znanium.com/catalog.php?bookinfo=458140) 9bC 3HaHuym
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4. KoHuenuumn coBpeMeHHOro ectecTBo3HaHms: YuebHuk / B.M. Haingbiw. - 3-e n3n., nepepad.
non. - M.: Anbgpa-M: MH®PA-M, 2010. - 704 c.: un.; 60x90 1/16. (nepenneT) ISBN
978-5-98281-102-8, 1000 3k3.

(http://znanium.com/catalog.php?bookinfo=240013) 9bC 3HaHuym

7.2. JlononHuTenbHasa nuteparypa:

1. 9Bontoumnsa BeceneHHoi n xusHu: YyebHoe nocobue / E.K. Ecbkos. - M.: HALL NIH®PA-M, 2015. -
416 c.: 60x90 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-009419-9,
300 aka.

(http://znanium.com/catalog.php?bookinfo=439750) O5C 3HaHuym

2. lNyceiixaHos, M. K. KoHLenumm COBPEMEHHOr0 eCTECTBO3HAHNS [DNeKTPOHHbIN pecypc] : YuebHumk
/ M. K. T'ycenxaHos, O. P. Papgxa6bos. - 7-e uag., nepepab. n gon. - M. : Uapatenbcko-Toprosas
koprnopaums "Jawkos n K-", 2012. - 540 c. - ISBN 978-5-394-01774-2.

(http://znanium.com/catalog.php?bookinfo=415287) 9bC 3HaHuym

3. KoHuenuumn coBpeMeHHOro ectectBo3Hanus: YuebHuk / B.I. boHaapes. - 2-e n3a., nepepab. n
non. - M.: Anbcpa-M: MH®PA-M, 2011. - 512 ¢.: un.; 60x90 1/16. (nepenneT) ISBN
978-5-98281-262-9, 1000 3k3.

(http://znanium.com/catalog.php?bookinfo=317298) 9bC 3HaHuym

7.3. UHTepHeT-pecypcCbl:
AcTtporanakTtuka - www.astrogalaxy.ru
AcTpoHeT - www.astronet.ru

KoHoHoBumy 3.B., Mopo3s B./. Obwwii kypc acTpoHOMUH -
http://crydee.sai.msu.ru/ak4/Table_of Content.htm

CionsieB P. A. (pen.) Pusmka kocmoca - http://www.astronet.ru/db/FK86/
YpaHus - urania.ksu.ru
OneMeHTbl - www.elementy.ru

S0P WcTopns acTpOHOMUM 1 COBPEMEHHASA KOCMONOrnS -
http://tulpar.kfu.ru/course/view.php?id=1937

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "CoBpeMeHHbIE METO bl UCCNefoBaHWiA B acTpodomanke" npegnonaraet
MCNONb30BaHNE CNeayowero MatepmanbHO-TEXHNYECKOro obecnevyeHns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

N3yyeHne amncunnnmHbl "CoBpeMeHHble MeTOObl UICCNeNoBaHUA B acTPOU3mke" BKIoHaeT nekumu,
CEMMHAPCKME 3aHATUS, a TaKXe CaMOCTOSTENbHYO paboTy CTyLEHTOB.

Jlekumn npeacTasneHbl B TPaAUUNOHHON OOPME YTEHUS C UCMOSIb30BAHMEM HOBEWMWEN NHGDOPMaLINK
N3 Hay4yHOM NuTepatypbl (NOCNeOHEE MOXHO OnepaTuBHO NPEeACTaBUTb B MybTUMEAUAHOM
BapuaHTe). [pn HeobxooMMOCTU 4N UNNKOCTPALNIA TEOPETNYECKOrO NEKLIMOHHOIO Marepuana
LenecoobpasHo npuMeHeHne 06opynoBaHNS TEXHUYECKUX CPeacTB 0by4eHus.

MNpu NpoBeLEHNN CEMUHAPCKMX 3aHATUI NPeayCMOTPEHA AEMOHCTPALMS HArNsAHOMO Matepuana ¢
MOMOLLbIO MOHUTOPOB KOMMbIOTEPOB U TENEBU3MOHHBIX MPUEMHKKOB. ICX0aHbI MaTepuan roToBaT
npenogasateny No MynbTUMELNAHBIM TEXHONOTUSM UM OH NPUOOPETEH B FOTOBOM BUAE.

CamocTosaTenbHas pabota CoOepXuT BbINONHEHWE 3a4aHniA, NPeaioXeHHbIX NpenoaasaTenem no
Temam, OOMOJHAWMNIA OCHOBHOW KYPC, a TakxXe NoAroTOBKY peddepartoB C Liefbio 06CyXAEHMS NX Ha
ceMmHapax.

VHdbopMaLMOHHbIE TEXHONOTMM U aKTUBHbIE METOAbI 0O6y4YeHUsI NpeayCMOTPEHO UCMONb30BaTb Npw
camocTosiTeNbHOI paboTe.
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[ns npoBeaeHnst NEKLUMOHHBIX 3aHSATUIA HEOOXO0AUM YHeOHbBIV KNnacc, OCHALEHHbIV MyNbTUMEANAHO
TEXHMKOW, NPOEKTOP C 3KPaHOM, MPUHTEP 1 KONUPOBASbHbIM annapar ons pacnedyatky 3agaHui,
KOMMbIOTEPHbIN KNacCc COBPEMEHHbIX MepCoHanbHbIX KOMMbIOTEPOB ANS NPOBeAEHNS TECTUPOBAHUI

CTyneHTOoB. XenaTtenbHbl KONMMYECTBEHHbIN COCTaB Ha NPakTMYECKOM 3aHATUM HE OOMXEH
npesbiwartb 20 4enoBex.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" 1 MarMcTepPCcKol Nporpamme
ObpasoBaHune B 06nacTn or3MKHU .
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