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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) 3apunos @.LU. kadenpa Bbicwei
MaTteMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
Farhat.Zaripov@kpfu.ru ; goueHT, K.H. (BoueHT) Nonos A.A. kadbenpa BbICLIEN MATEMATUKUN 1
MaTeMaTM4ecKoro MOAENNPOBaHNS OTAeNeHNe nejarornieckoro obpasosaHms ,
Arkady.Popov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensmu kypca siBnsitoTCS: hOpMUpPOBaHME Y CTYAEHTOB COBPEMEHHOI0 Hay4HOr0 MUPOBO33PEHMS Ha
OCHOBe (PyHOaMeHTanbHbIX aCTPOHOMUYECKMX 3HAHWUI U BBEOEHNE K MeToAuKe npenonaBaHns
3N1EMEHTOB aCTPOHOMMUM B LiKone. MNpu n3y4yeHnumn Kypca acTPOHOMMUM OCHOBHOE BHUMaHNe
Heobxoammo obpalaTth Ha U3NYECKYHO CYLHOCTb aCTPOHOMUYECKNX SIBEHWUIA 1 HA KX
MateMaTuyeckoe onucaHme, Ha OCHOBHbIE MPUHLMMbLI U Pe3ynbTaTbl aCTPOHOMUYECKNX
1ccnenoBaHuii, BO3MOXHOCTI COBPEMEHHbIX aCTPOHOMUYECKMX METOAOB U TEXHUYECKMX CPELICTB, Ha
Haanexallyto eCTeCTBEHHO-HaY4YHY0 1 (OUNOCOMICKYHO MHTeprnpeTaumio pe3ynbTaTtoB HabnoaeHWIA.

OpHoM N3 OCHOBHbIX 3a4a4 nNpenogaBaHns aCTPOHOMUN SBASETCS NokasaTtb CyleCcTBOBaHNE
ybeontenbHenwmnx nokasaTenbcTs MatepranbHOCTM U eOMHCTBA MMpa U YHUBEPCAaNIbHOCTN ero
3aKOHOB, 9BO/MIOLIMOHHOrO XapakTepa pasBuTUS Kak OTAeNbHbIX aCTPOHOMUYECKNX 0O BEKTOB, TaK U
Bcel BcenenHon.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHas yuebHas aucumnnuHa BkntodeHa B pasgen " b2.[B.2 ObwenpodeccmoHanbHbIn
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
avcumnnnHam no Boibopy. OceamBaeTtcs Ha 1 Kypce, 2 CEMeCTP.

"mMogenun B aCTPOHOMUM " BXOOAT B r'YMaHUTaPHbIA N eCTEeCTBEHHOHAYYHbIN LMK B €ero BapuaTuBHON
4acTu, Kak Kypc no Bblbopy. [1ns ee ycnewHoro nay4yeHns HeobxoAMMbl 3HAHWS N YMEHWS,
NprobpeTeHHbIE B WKONIbHOM KypCce MaTemMaTuku, ousnkn n MHopMaTrki.

OCHOBHOW

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-1 BNafeeT KyNlbTypoWi MblwneHusi, cnocobeH Kk 06obwweHuto,
(0blWeKyNbTypHbIE aHanuay, BOCNPUSTUIO MHCPOPMaLMK, MOCTAHOBKE LIENN 1
KOMneTeHuunm) BblOOpY nyTein eé 0OCTUXEHUS

crnocobeH Ucnonb3oBaTh 3HAHNSI O COBPEMEHHOA
OK-4 €CTeCTBEHHOHAy4YHOI KapTHe Mupa B 0bpa3oBaTtenbHOn 1
(0bLweKynbTypHbIE NpodbeCcCrMoHanbHOM AEATENBHOCTW, NPUMEHATL METOAbI
KOMNEeTeHLMM) MaTtemaTnyeckor 06paboTkm MHpopMaLMmM, TEOPETNHECKOTO Y

9KCNEePUMEHTaNbHOro NCCnenoBaHms
nK-10 cnocobeH K UCMOb30BaHUIO OTEYECTBEHHOMO 1 3apybexXHOro
(npodheccunoHanbHble onblTa OpraHM3aumm KynbTypHO-NPOCBETUTENBCKOW
KOMMNEeTeHL M) LEeATENbHOCTH

crnocobeH pa3pabaTtbiBaTb 1 peann3oBbiBaTb
MK-8 KyNbTYPHO-MPOCBETUTENLCKME NPOrPaMMbl AN Pa3NNYHbIX
(npodpeccunoHanbHblie KaTteropuini HaceneHus, B TOM YUCNe C UCMONb30BaAHNEM
KOMNEeTeHL M) COBPEMEHHbBIX NHOPMALMOHHO-KOMMYHMKALMOHHbIX

TexHonorumn
[1K-9 crnocobeH npodheccnoHanbHO B3auMO4ENCTBOBATL C
(MpocheccHoHanbHele ‘-IaCTHI/IKaMa KyNbTYPHO-NPOCBETUTENbCKOM OEATENbHOCTU
KOMMeTeHuun) y ynetyp P
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
ClrK 3 Bnageet Metonamm oby4eHns maTtemMaTnyeckomy v
(I'IpOdf)eCCI/IOHaFIbeIe anropnTtMmyeckomy mMooennpoBaHuo y‘-le6HbIX 3anad
KOMI'IeTeHLI,I/II/I) Hay4YHO-TEXHNYECKOro, 3KOHOMMNYECKOro Xxapakrtepa
CrnK 7 Bnageet Metogamu co3naHnsa mateMaTtnyeckmx Mmoaenemn
(NPOCPECCHOHANbHbIE OCHOBHbIX 06EKTOB U3Yy4eHMS1 eCTeCTBEHHOHAYYHbIX
KOMMETEHLIN) ovcumnnH obpasoBaTenbHOro npoLuecca 1 peann3oBblBaTb UX

B KOMMbIOTEPHbIX MOOensax

B pesynbtate 0CBOEHMS AMCLUUMANHBI CTYOEHT:

1. OONXeH 3HaTb:

3HaTb:

- 06 OCHOBHbIX 3Tanax pas3BUTNS aCTPOHOMMUK

- 06 OCHOBHbIX Mpobnemax COBPEMEHHON aCTPOHOMUN;
- 0 CTPOEHUN MMpa 3a Npenenamy 3emnu;

- 06 OCHOBHbIX KOCMMYECKMX 06 beKTax

- MacwTabbl PUINYECKUX XapaKTEPUCTUK OCHOBHbIX, BaXHbIX O1s YenoBeka 06bekToB BeceneHHo,
Takux kak 3emns, JlyHa, ConHue n conHeyHas cuctema, 'anaktuka, Metaranaktuka, BceneHHas

2. DONIXEH yMeTb:
YmMerTb:

-0OPMYNNPOBATbL OCHOBHbIE OMpPENENeHNs NpeamMeTa, yMeTb 00 BbSCHATb coaepXaHue
PyHOaMEHTanbHbIX MPUHLIMMNOB M 3aKOHOB, paccMaTprBaeMblX B aCTPOHOMUM, XOPOLO MNOHMMATb
PONib aCTPOHOMUYECKNX HABMIOAEHNI B OOPMUPOBAHNM HAY4YHbIX 3HAHWIA;

-MPUMEHATb obuwme meTonbl ACTPOHOMUM K pelleHN0 KOHKPEeTHbIX 3aaa4 nocpencTtBoOM 3JIEMEHTOB
MateMatTn4eckoro MogenmnpoBaHus.

3. 0ONXeH BnageTb:
Bnapetb:

-HaBblkamn paboTbl C NPOrpPaMMHbIMK CPEACTBaAMIN MATEMATMYECKOro Ha3Ha4YeHNs (Hanpumep
GEOGEBRA) ons paspabotku npocTtbix Mmoaeneit ConHe4YHol CUCTEMDI;

- HaBblkamy paboTbl Ha KOMMbIOTEPHON ceTn "Astronet”;

3Hatb:

- 06 OCHOBHbIX 3Tanax pas3BUTNS aCTPOHOMMUK

- 06 OCHOBHbIX Mpobnemax COBPEMEHHON aCTPOHOMUN;
- 0 CTPOEHUN MMpa 3a Npenenamy 3emnu;

- 06 OCHOBHbIX KOCMMYECKIMX 06 beKTax

- MacwTabbl PUINYECKNX XapakTePUCTUK OCHOBHbIX, BaXHbIX Ons YenoBeka 06bekToB BceneHHoM,
Takux kak 3emns, JlyHa, ConHue n conHeyHas cuctema, "anaktnka, Metaranaktuka, BceneHHas
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YMmeTb:

-oopMyNMpoBaTh OCHOBHbIE OMNPELENeHNs NpeaMeTa, yMeTb OO bACHATL coaepXaHue
oyHOaMeHTaNbHbIX MPUHLUMWMOB U 3aKOHOB, paccMaTpMBaeMblX B aCTPOHOMUN, XOPOLLO NOHMMATb
PONb aCTPOHOMMYECKMX HAONOAEHNIA B (DOPMMPOBAHNMN HAYYHbIX 3HAHWIA;

-MPUMEHATDb o6u.u/|e MeTOoObl aCTPOHOMUN K PEWEHNIO KOHKPETHbIX 3a4a4 nocpenctBoM 3JIEMEHTOB
MaremMatTn4eckoro MoaenmnpoBaHus.

BnapeTtb:

-HaBblkamn paboTbl C NPOrpPaMMHbIMK CPEACTBaAMIN MAaTEMATMYECKOro Ha3Ha4YeHns (Hanpumep
GEOGEBRA) ons paspabotku npocTtbix Mmogeneit ConHe4YHol CUCTEMDI;

- HaBblkammn paboTbl Ha KOMMNbIOTEPHO ceTun "Astronet”;

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPYA0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUSA paboTtbl
Tema 1. BeeneHue.
1 |VieTopus passuTus > | 15 | 0 0 1 SanaHne
‘lacTpoHOMUN. 3aKOHbI
Kennepa.
Tema 2. OCHqul KOHTPOMbHAS
0 [CcPepUHECKOm 1 2 | 69 | 0 0 2 Touka
‘InpakTnyeckom
aCTPOHOMUM.
Tema 3. CTpoeHue n nomallHee
3.|[knHemaTtnka ConHevHon| 2 10-11 0 0 2 3apaHve
CUCTEMDI
PerncrpaumnoHHblii Homep 8172 DAEKTPOHHEH
BN YHHBEPCHTET
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 4. 3anaun n JomallHee
4.|3aKOHbl HebecHo 2 12-13 0 0 2 3agaHue

MEXaHUKN

Tema 5.

Ncnonb3oBaHune

GeoGebra npwu

reoMeTpUYECKnX

NOCTPOEHUAX Ha JomalHee
5.[nnockocTwn. 2 14-15 0 0 3 3ajaHune

MopenvupoBsaHue

OBUXEHNsa nnaHeT

Bokpyr ConHua c

MCNONb30BaHNEM

nporpammbl GeoGebra.
6 Tema 6. BBeneHue B > 16 0 0 5 $8:';§0an39'

‘acTpodon3nky

Tema 7. ConHe4yHas gomauiHee
7.lcuctema. Obwme 2 17 0 0 2 3afaHuve

cBeOeHus

Tema 8. dunsnyeckune JoomauiHee
8.[npouecchl ConHua un 2 18 0 0 2 3anaHve

3Be3n. BeeneHue.

Tema 9. lNpupona n

9BOMOUNS 3BE3.. JomaluHee
9.|3HakoMcTBO C 2 18 0 0 2 3apaHue

Kocmonorunyeckmmm

Mooensamu

Tema . Toroesas 3ayert
) 2 0 0 0

doopma KOHTpoOns

NTtoro 0 0 18

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. BeepeHune. UcTtopus pa3sutusi actpoHomuun. 3akoHbl Kennepa.
naboparopHas pabora (1 4aca(oB)):

BeeneHue. NpeamMeT n 3agayn actpoHOMUN. 3apoXAEHNE U OCHOBHbIE 3Tanbl Pa3BUTUS
acTpoHommmn. OcobeHHOCTN acTPOHOMUYECKNX MccrenoBaHnii. CoBpeMeHHble NpeacTaBneHns o
cTpoeHun BceneHHoM.

Tema 2. OcHOBbI cchepuyecKkomr N NPaKTUYeCKon acCTPOHOMUM.
naboparopHas pabora (2 4aca(oB)):

OcHOBbI Chepryeckon 1 NpakTNYecKor acTpoHomMmn. Habniogaemble NONOXeHNS1 HEGECHBIX Ter.
HebecHasa cpepa. Cnctembl HebeCHbIX KOOpaANHAT. SIBNEHNS, CBA3AHHbIE C CYTOYHbIM BpaLlEHNEM
HebecHol cdoepbl U HabnogaeMbiM rofoBbiM nepemelteHnem ConHua no aknmnTuke. OCHOBbI
n3MepeHmns sBpemeHun. Cuctembl cyeta BpemeHun. KaneHaaps.

Tema 3. CtpoeHune u KnHematnka ConHe4yHOM cUCTEMbI

naboparopHasi paborta (2 4aca(oB)):

PernctpaumoHHbin Homep 8172
CtpaHwnua 6 ns 15.
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KnHemaTuka conHeyHol cuctembl. OnpeneneHne pasmepoB HEOECHbIX TN U PACCTOSHUIA [0 HUX.
EaonHMUBl n3MepeHns paccTosHui B actTpoHomun. Cnuctema mupa KonepHuka. [BuxeHue Ten
ConHeyHon cuctembl. KoHpurypaumm nnaHet. lNnaHeTHble 3akoHbl Kennepa. [euxeHne 3emnu.
MpeueccrMoHHOe 1 HyTaLMOHHOE ABUXeHWe 3eMHoin ocu. Opbuta JlyHbl. BpalweHne n nnbpaumm
JlyHbl. CONHEYHbIE M NYHHbIE 3aTMEHNS..

Tema 4. 3apaum 1 3aKOHbl HE6€CHOMN MeXaHUKK
naboparopHasi pabora (2 yaca(oB)):

3anayn n 3aKoHbl HEBECHON MEXaHMKIN. 3aKOH BCEMUPHOro TAroteHns HoloToHa. 3anava aByx Ten.
YTouHeHme 3akoHoB Kennepa. OnpeneneHne macc HebecHbIx Ten. MNoHsATUE 0 BO3MYLLEHHOM
nBuxeHun. Cunbl Bo3mylwatowme asuxeHme JlyHol. MNpunmeHblie cunbl. MNpobnema 3anayn Tpex u
6onee ten. Npobnema yctonumeocT ConHeYHoN cuctembl. COBPEMEHHbBIE TEOPUW LBVXEHUS TEN
ConHeyHom cuctembl. [1BUXEHNE NCKYCCTBEHHbIX CNYTHMKOB 3emnun. MeTtoabl pacyeta TpaekTopun
noneta KOCMUYECKMX annaparos.

Tema 5. Ucnonb3oBaHne GeoGebra npm reoMmeTpuyecKux NOCTPOEHUNAX Ha MNOCKOCTM.
MoaenupoBaHme oBUXeHUsi nnaHeT BOKpyr ConHua ¢ UCNonb30BaHUEM NPOrpamMMmbl
GeoGebra.

naboparopHas pabora (3 yaca(oB)):

Ncnonb3oeaHne GeoGebra npu reomeTpuyeckmnx NnocTpoeHnsix Ha nnockoctn. MogennposaHve
OBUXeHusa nnaHet Bokpyr ConHua ¢ ncnonb3osaHnem nporpammel GeoGebra.

Tema 6. BBepeHue B acTpocpusunKy
naboparopHasi paborta (2 4aca(oB)):

OcHoBbI acTPOOU3NKN. DNEKTPOMArHUTHOE U3NyYeHne, n3y4aemoe B acTpodpuauke. MoHaTme ob
actpopoToMeTpun. 38e3aHble BENMYMHbBI. CBONCTBA N3y4EHUS 1 OCHOBbI CMEKTPaNbHOro aHannaa.
MeTonbl onpegeneHns Temnepatypbl, XMMUYECKOrO COCTaBa U NMNOTHOCTU HEBECHbIX Ten.

Tema 7. ConHeuHasi cuctema. O6Lme cBeneHus
naboparopHasi pabora (2 4aca(oB)):

ConHeyvHas cuctema. Obuwme ceeneHus. MNMnaHeta 3emns (BHyTpPeEHHEe CTPOeHMe, aTtMocaepa,
marHutocapepa). OcHoBHble cBefeHuns o JlyHe. CpaBHMTENbHAA XxapakTepuctmka nnaHeT 3eMHOM
rpynnbl U NNAHET-rIMraHToB (NNaHeTHble 000N0YKM, BHYTPEHHEE CTPOEHNE, XUMUYECKWIA COCTaB,
cneKkTpbl 3ny4yeHms nnaHet). CnytHukK nnaHeT. Manble Tena ConHeYHOM CUCTEMbI: acTeponapl,
KOMeTbl, MeTeopHble Tena. ViccnenosaHue ten ConHEYHOM CUCTEMbI KOCMUYECKMMM annapaTamum.
MpouncxoxaeHne CoNHEYHOW CUCTEMBI

Tema 8. Pusnueckue npoueccol ConHua u 3se3n. BeepeHue.
naboparopHasi pabora (2 4aca(oB)):

dusnka ConHua. OcHOBHbIE huanyeckune napametpbl. Mooenb BHyTpeHHero ctpoeHust ConHua.
CtpoeHue atMocdoepbl. AKTMBHbIE 06pa3oBaHns B CONHEYHO aTtMocapepe. Linkn conHeyHol
aKTUBHOCTW.

Tema 9. lNMpupona u asonouusa 3ee3n. 3HaKkoMcTBo ¢ KocMonornyeckumm moaensiMm
naboparopHasi pabora (2 4aca(oB)):

Mpupoaa n aBontounst 3se3a. Kocmonorus. . 9sontouns 3se3a: Ctaams rpaBUTaLMOHHOrO CxaTus.
MoHsiTMe KpynHomacwTabHol cTpykTypbl BcenenHoi. KocMmonormyeckmnin npuHumn. Pacwmpsiowascs
BceneHHas, kak HabnopatenbHbli goakT. 3akoH Xabbna, noctosiHHas Xabbna, xabbnoBckumii
Bo3pacT u paauyc BceneHnHoit. Kocmonornyeckune monenn ®puaomaHa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Bunapl
N Paanen Cemectp| HeAens | camoctosTensHoit [TpyAoemKocTs gﬁ%ﬁ%ﬁ?ﬁﬁﬁﬁ;
AducunnnuHel ceMecTpa paboTbl (B yacax) paboThl
CTYy,eHTOB

Tema 1. BBeneHue.
1 NcTopusa passutus
‘lacTpoOHOMMK. 3aKOHbI
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Kennepa.

1-5

noaroToBka
JomalluHero
3agaHuns

JomMallHee
3adaHune
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CtpaHnua 9 ns 15.

Buabl
Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb :;‘:g::y;?:;gzga
AuncumnnuHel pcemeCTpa pa6oTbl (B yacax) 2607l
CTYLEHTOB P
Tema 2. OcHOBbI
- noaroToBka K
cpepuyeckon un 5 6-9 KgﬂTooﬁbHeCl)VI 6 KOHTPONbHas
"InpakTU4eckon TquS TOYKa
acCTPOHOMUN.
OcHosbl
n3mepeHus
BPEMEHWU. 4 CamocTosTenbHOg
Tema 3. CTpoeHune n Cuctembl cyeTta N3yyvyeHue
[knHematmka ConHeyHom| 2 10-11 [BPEMEHW.
CUCTEMDI KaneHpapb.
noaroToBka
noﬂamHero 2 flomalliHee
H
3anaHuns safianne
noaroToBK
olroroska nomaiuHee
JoMalHero 2 3anaHne
3adaHus
MpeueccunoHHoe
Tema 4. 3apaum un N HyTaunoHHoe
.|3aKOHbI HEOECHO 2 12-13 |nBuxeHune
MEXaHMKun 3eMHOW OCMW. 4 CamocToaTenbHOE
Opbwta JlyHbl. n3yyeHune
BpauweHue u
nmbpauunn JTyHbl.
ConHeyHble 1
noaroToeka
MalH
Tema 5. JoMallHero 2 22}12HVI96€
Wcnonb3oBaHne 3afaHus
GeoGebra npwu CoBpeMeHHble
reoMeTprnyecKmx Teopum
NOCTPOEHUAX Ha LBUXEHNSA Ten
.[nnockocTtn. 2 14-15 |ConHeyHOM
MognenvposaHue CUCTEMBI. 4 CaMoCTosITeNnbHO®
OBUXEHNS nNnaHeT LBnxeHne n3yyeHme
Bokpyr ConHua c NCKYCCTBEHHbIX
NCrnonb3oBaHNeEM CMNYTHUKOB
nporpammbl GeoGebra. 3emnun. MeTonpl
pa
noaroToeka K
Tema 6. Baenenve B 2 16 KgﬁTSOJ(?IbH?)IZ 6 KOHTPONBHAA
‘lacTt N3UK
acTpouamnky TOUKe TOYKa
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Buabli
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:tﬁ?:;ﬁﬁg;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P
Manble Tena
ConHeyHom
CUCTEMDI:
actepounibl,
KOMETbI, 4 CamocTodaTenbHoe
Tema 7. ConHeyHas MEeTeopHble Tena. n3yyeHue
7.lcuctema. Obwme 2 17 |ViccnenosaHue
cBeOeHus Ten ConHevyHowm
CUCTEMDI
NnoaroToBKa
noﬁlaumero 2 AomalHee
3a0aHNs 3agaHue
noaroToBka
omauliHee
Tema 8. dusnyeckume JomatiHero 2 3ﬂa,uaH|/|e
8.|npoueccebl ConHua u 2 18 |3apaHus
3se3n. BeeneHxue. Liukn conHeyHou 4 CaMocCTosITeNnbHOR
aKTUBHOCTW. N3yyvyeHue
3akoH Xabbna,
MOCTOSIHHAs
Xabbna,
xabbnosckunnii
Tema 9. MNpupona n BO3PACT 1 4 CamocToaTenbHOE
3BONIOLNS 3BE31. paamyc N3yyeHve
9. EHaKOMCTBO c 2 18 BceneHHO.
OCMONOrnYecKnMmn KocMonormieckue
MoOensamm mozenn dpu
MOAOroTOBK
OAroToeka JomallHee
JoMallHero 2 3anaHne
3a0aHuns
Ntoro 54

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE hopMbl 06yUYeHUs

TpanuunoHHble nabopaTopHble 3aHATUS, MHTEPAKTUBHbIE CDOPMbI 0OYYEHNS C MOMOLLLIO NMPOTPaMHbIX
cpencts GeoGebra, TestBuilder v BbinonHeHWe KOHTPONbHbIX 3a4aHUNA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. UcTtopus pa3sutusa actpoHomumn. 3akoHbl Kennepa.
LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOChI:

CoBpeMeHHble npeacTasneHns o cTpoeHun BeeneHHoin.

Tema 2. OcHOBbI cchepUuyeckomr N NPaKTUYEeCKon acTPOHOMUM.
KOHTPOSIbHAs TO4Ka , NPUMEPHbIE BOMPOCHI:

OcHoBbl u3MepeHus BpemeHun. CucTembl cyeta BpemeHn. KaneHgape.
Tema 3. CtpoeHune u KnHemarnka ConHe4yHoOM CUCTEMbI

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OnpepneneHne pa3mMepoB HEOECHBIX TeN U PaCCTOSHWI 00 HUX. EQUHMLbBI N3MEpeHns pacCTOSIHUIA B
aCTPOHOMUMN.

CamocToaTenbHoe n3yvyeHne , npuMepHble BOMPOChHI:

MpeLeccroHHOe 1 HyTaluMOoHHOe ABUXEHMNE 3eMHOoI ocn. OpbuTa JlyHbl. BpaweHue n nubpaumm
NyHbl. CONHEYHbIE U NYHHbIE 3aTMEHNS..

Tema 4. 3apaum n 3aKOHbl HE6ECHON MEXaHUKKN
JoMalwHee 3afaHune , NpUMepHble BOMPOCHI:
OnpepneneHne Macc HebecHbIX Ten.
CaMocTosiTENbHOE U3y4yeHne , MPUMEPHbIEe BOMPOCHI:

CoBpeMeHHble Teopun apuxeHns ten ConHeyHom cucTemsl. [BUXeEHMNE NCKYCCTBEHHbIX CMYTHNKOB
3emnun. MeToabl pacyeta TpaeKTopuii moneta KOCMUYECKUX annapaTos.

Tema 5. Ucnonb3oBaHne GeoGebra npu reoMmeTpuyecKkux NOCTPOEHUNAX Ha MNOCKOCTM.
MoaenupoBaHue oBUXeHUs nnaHeT BOKpyr ConHua ¢ UCNob30BaHUEM NPOrpamMMmbl
GeoGebra.

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

MognenvposaHve aBuXeHns nnaHeT Bokpyr ConHua ¢ ncnonb3osaHunem nporpammbl GeoGebra
CaMocTosTenbHOE U3yyeHue , MpUMepHble BOMPOCHI:

MognenvposaHve aBuxXeHns nnaHeT Bokpyr ConHua ¢ ncnonb3osaHvneM nporpammbl GeoGebra
Tema 6. BBeneHue B acTpopu3sunky

KOHTPOSIbHAs To4Ka , NPUMEPHbIE BOMPOCHI:

MeToabl onpeneneHns TemnepaTypbl, XMMUYECKOro COcTaBa M NNOTHOCTU HEBECHbIX Ten.

Tema 7. ConHeuHasi cuctema. O6Lime ceBeneHUs

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

CpaBHVITeﬂbHaSI XapakTepucTtunka nnaHet 3eMHon rpynnbl 1 NnaHeT-rmraHToB (I'IflaHeTHbIe 060H0LIKVI,
BHYTPEHHEE CTPOEHNE, XUMUYECKNIA COCTas, CNeKTpbl N3ny4eHns I'IJ'IaHeT).

CamocTosTenbHoe n3yyYeHne , NprMepHbIe BOMPOCHI:

WccneposaHue ten CONHEYHOW CUCTEMbI KOCMUYECKUMN annaparamu. HpOI/ICXO)K,EI,eHI/Ie ConHevHon
CNCTEMDI

Tema 8. Pusnueckue npoueccol ConHua n 3se3n. BeepeHue.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Mognenb BHyTpeHHero cTpoeHmnsa ConHua. CTpoeHue atmocaoepsl.

CaMocTosTenbHoe usy4yeHue , NpMMepHble BOMPOCHI:

AKTUBHbIE 06pa3oBaHNS B CONHEYHOM atmocdpepe. LInkn ConHe4yHon akTUBHOCTMN.

Tema 9. lNMpupona u asonouUusa 38e34. 3HaKOMCTBO ¢ KocMonornyeckumm moaensiMm
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

Osontouns 3se3a: Ctaans rpaBUTaUmMoOHHOrO cxaTus. MNoHaTMe KpynHoMacwTabHON CTPYKTYpb
BceneHHon. KocMonormnyeckuin npuHLmn.

CamocTosiTenbHOE U3y4eHune , NpuMepHbIe BONPOCHI:

3akoH Xabbna, noctosHHas Xabbna, xabbnosckunii BO3pacT 1 paauyc BceneHHoiA.
KocMmonornyeckne mooenn ®@puamaHa. CoBpeMeHHble HabnoaaTenbHble AaHHbIe

Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

MpenycMatpuBaloTCs 3a4aHns st CaMOCTOSATeNbHOW paboThl CTYAEHTOB M KOHCY/bTauum no
peweHnio Npobnem BO3HUKAOWMX MPU BbIMONHEHMMN 3TON paboTbl. KOHTPOb kayecTBa NoaroTOBKY
OCYLECTBNSIETCS NYTEM MPOBEPKM TEOPETUYECKMX 3HAHWI U MPAKTUYECKNX HABBIKOM NOCPELCTBOM:

1) NpPOBEPKN KOHTPOSbHBIX 3a4aHNA B TeHEeHMEe CeMeCTpa,
2) 3a4eTa B KOHUE ceMecTpa.

KoHTtponbHoe 3anaHune no GeoGebra: NocTtpoeHne npy nomowm "lMNaHenn NMHCTPyMEHTOB"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. MNMocTponTe oTpe3ok AB n npoeeaunTte ero CpeanHHbIN nepneHamnkynsp.

2. MMocTpoiiTe NpsiMyto a, 0TMETbTE NexXallyto Ha Hel ToUKy A 1 He nexallyto Ha Heil Touky B.
MpoBeanTe Yepes TouKy A NpsiMyto, NEpPreHaNKyNsipHY0 NPSMOi a, a Yepes Touky B npsimyto, el
napannenbHyto. OTMETbTe TOUKY NEPECEYEHUs STUX NPSAMBIX.

3. OtmetbTe Toukm N, O, K. MNMpoeeaute nydn ON n OK. OtmeTtbTe yron NOK. Otnoxure ot nyda OK
yron, pasHblA 35-.

4. MocTtponTe BCe cpenHue nnuHun TpeyronbHuka ABC.
5. MNocTpoiTe To4Ky nepecedyeHns onaroHanen tpaneumm ABCD.

6. MocTpoinTte cpenHioo nuHno C1C2 Tpaneuun KLMN. Hangute Touky nepecevenms C1C2 n
anaroHanun KM.

7. MNocTpoinTe npasunbHbIv wectnyronsHk ABCDEF. MNMpoeeonTte Bce ero anaroHanu. OtknoumTe
oTOBpPaxXeHme WecTUyronbHuKa.

8. MNocTpoiite BekTOPHI , , , . HaliAMTE CyMMy 3TUX BEKTOPOB MO MPaBuny MHOIOYro/bHKKA.

9. MNMoctponte npuamy ABCDEA1B1C1D1E1. Hanonte Touky nepeceyeHus ero gnaroHanen AC1 n
B1D.

10. MNMocTtponte nupamnagy SABCDE 1 et ced4eHne nnockoCTbio, MPOXOAsWEN Yepes eé BepLnHy 1
Toukn A n D.

11. MocTtponTe yceyveHHyto nupamnay KLMNOK1L1M1N101 n eé ceyeHme nnockoctbio KMK1M1.

KoHTponbHoe 3agaHne no GeoGebra: [MocTpoeHns npy MCMNoNb30BaHUN BCTPOEHHOIO A3blka
1. OtmeTbTe ToYkM A(2,5) 1 B(3,7). MNocTtpoinTe oTpe3ok AB n Hanonte ero cepeauy.

2. MocTpoiite npsimyto y = 2x + 5. OTMETbTe Ha Hell MPouN3BOJbHYIO TOYKY. [poBeauTe NpsiMyto
NPOXOAALLYIO Yepes NoNyYEHHYIO TOYKY 1 Ha4ano KoopAauHar.

3. lNocTponTe npsamyto a, npoxoasiyto Yyepes T1oukun K(2,3) n M(7,5). NocTporite HopMarbHbIN
BEKTOP K 3TOM NPAMOWA.

4. Nana To4ka A(3,5). lNMocTtpoinTe e€ panunyc-sekTop a. [NprHAB BEKTOp a 3a Hanpasnsowmia
NOCTPONTE NPSAMYIO M, Npoxoasiyto Yyepes Todky C(8,1).

5. OtmeTtbTe Toukn A(2,1), B(-4,0), C(5,5). MNMocTporite TpeyronbHuk ABC n npoBeante ofgHy U3 ero
CpenHUX NMNHUIA.

6. JaHbl koopanHatbl BepwuH TpeyronbHuka: M(4,1), N(2,-3), K(1,5). lNocTtponTe TpeyronbHnk MNK
N OMMCaHHYIO OKOJIO HEro OKPY>XHOCTb. OTMeTbTe To4Ky O - LEeHTP 3TOM OKPYXXHOCTH.

KoHTponbHoe 3apaHne no GeoGebra: nocTpoeHne rpadonkoB oyHKLUMIA N NX NccnenoBaHne

1. MocTpoiiTe rpadomk coyHkLmm f(x)=a x2 + bx + ¢, raeall [-2:2], b0 [1;3],c0[-3:5]

2. MocTtponTe rpadpuk NponsBoaHON OT doyHKUMK: f(X) = X3 -2 x2

3. MNocTponTe rpaduk dyHkumun: f(x) = sin (3x).

4. MocTtponTe rpadpuk n nccnepymte pyHkumio: f(x)=x3+5x.

5. MpoeenuTte kacatenbHyo K rpaduky dyHkuum f(x) B Touke ¢ abcumccoin x0:

f(x) =-x2-4x+2,x0 =- 1.

7.1. OcHoBHas nuTeparypa:

AcTtpoHomug, ["anHyTanHos, Xamut Larixynnosuy, 2008r.

CobpaHue Tpynos, T. 2. KocMuyeckas pagnocounarka n pagmoactpoHomus, , 2009r.
AcTtpoHomusi nokonymbosoi Amepuku, FOpesny, BaneHTnH AHTOHOBMY, 2004T.
OxkonosemHas actpoHomus - 2005, Hedgpenbes, Opuin AHaTtonbesund, 2006r.

1.AcTpoHomus: YyebHoe nocobue, ABTopbl: 3acos A.B., KoHoHoBnY 9.B., N3pnatenbcTBo:
DPUSMATIINT, 2011 r., 262 cTtpaHuupl, hitp://www.knigafund.ru/books/107081

2.0OCHOBHblE NpPeacTaBNeHNs COBPEMEHHO KOcMonorum: y4ebHoe nocobue, Astop: MNpmb A.A.,
N3patenbcteo: DUSMATIINT, 2011 r., 107 cTpanuu, http://www.knigafund.ru/books/107071
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3.KoHuenumm coBpeMeHHOro ectecTBo3HaHus: YuebHuk / B.M. Haigplw. - 3-e naga., nepepab. u gon.

- M.: Anbgpa-M: MUH®PA-M, 2007. - 704 c.: un.; 60x90 1/16. (nepenneTt) ISBN 978-5-98281-102-8,

4000 aka.,
http://znanium.com/catalog.php?item=goextsearch&title=actpoHomns&title=actpoHomma&years=2003-201:

7.2. JlononHuTenbHasa nureparypa:
dunsunyeckasa kocmonorug, Jlykaw, Bnagnmmp Hukonaesny;Muxeesa, EneHa BnagnummnposHa, 2010r.
IpeBHepycckas kocmonorus, bapaHkoea, .C., 2004r.

1. M'paBuTauus n actpogmamrka: yiebHoe nocobue, Astop: BecknH B.C., VI3patenscTBo:
DPUBMATIINT, 2009 r., 159 cTpaHuu, http://www.knigafund.ru/books/106376

2. Astronomy y4ebHO-MeTOAn4YEeCKOe Nocobue Ans CTyAeHTOB, 0OyyalowWwmxcs no cneunansHOCTu
"ActpoHomus - 011501.65", 'naBHbIn aBTOp:Medoabesa, MapuHa AHaTtonbeBHa, CoaBTop:
KasaHckuin (Mpusonxckuin) doenepanbHbln yHusepcuteT NHCTUTYT a3bika Kadgpenpa aHrnminckoro
A3blKa

Lpyrue aBstopbl: NkcaHoBa, ['y3enb PuHatoBHa kaHA. neq. Hayk, 3axaposa, Hatanbs
AnekcaHgposHa, Tun cogepxanus: eKnura, 2013,
http://libweb.ksu.ru/vufind/Record/RU05cLSLO5cEOR05¢29030/Description#tabnav

3. KoHuenuumn coBpeMeHHOro ecTecTBo3HaHms: y4eb. nocobue ons ctyn. By3os / B.A. KaHke.-2-e
naa.ncnp.-M.:Jloroc, 2004.-368 c.:un.

7.3. UHTepHeT-pecypcChbl:

MapanokcanbHaa BceneHHaa?. 175 opurnHanbHbIX 3a4a4 No acTpOHOMUM € peleHamn. N3a-so
CaHkT-lNeTepbyprckoro yHuBepcuteTa - hitp://crydee.sai.msu.ru/~konon/Book/titL.html
AcTtpoHomus - http://astro.uni-altai.ru/

"anakTuka - http://www.moscowaleks.narod.ru/

Obpa3zoBatenbHblii nopTan no acTpoHomuu. - www.college.ru

Pybpuka ?Knurn?. MNocobue ?J1.1. MawoHkunHa, B.®. CyneiimaHoB. 3agayv n ynpaxHeHus no
obwei actpoHomun?. M3pn-8o KazaHckoro yHnBepcuTeTa - www.astronet.ru

Caitt ons ntobutenei actpoHomum - http://astronomus.ru/astrolinks.htmi

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnundbl "Moaoenu B acTpoHOMMK" npeanonaraeT UCNonb3oBaHWe cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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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.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

1. Ha kadpenpe BbiCLen MaTeMaTky U MaTeMaTM4eCcKoro MOAENNPOBaHNSA UMEETCS COBDCTBEHHDIN
KadpegpanbHblili PoHA KHUT (CBbilwe 700 KHUr).

2. Ha neparornyeckom otaeneHnm umeetcs 3 KOMMbIOTEPHbIX Knacca, 06 beANHEHHbIX B TOKabHbIE
CeTV 1 NOAKNIOYEHHbIE K MHTEPHETY, 4 HoyTOyKa 1 3 npoekTopa, 4 NpuHTEpa, U3 HUX 1 - LBETHOR, 1 2
Kcepokca, nossonstowmne obecneynsatb y4ebHbil npouecc. KoMnbloTepbl NCNONb3YOTCS, MOMUMO
npoYero, Ans CneukypcoB 1 CNELICEMMHAPOB a TakXe ANs BbiIMONHEHNS KBANUMPMKALMOHHBLIX paborT.

3. Ha kadbeipe umeetcs obopynoBaHune, NO3BoNSIOLEE pa3MHOXaTb BpoLopoBaTb METOANYECKME
nocobus n y4ebHuKN.

lMporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHuamm ®IrOC BINO ¢ y4eTom pekomeHoaunii n
MpOOI BIMO no HanpaeneHuto 050100 MNMenarornyeckoe obpasoBaHme 1 NPoconnio NOAroTOBKM
MaTemaTmyeckoe obpasoBaHue, MHpopMaTka n MHOPMALIMOHHBIE TEXHONOrMM B 06pa3oBaHuu.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no
HanpasneHunto 050100.62 "MNeparornyeckoe obpasosaHme” 1 Npouo NoAroToBkn Maremaruka,
NHpopMaTmka n NHPOPMaLIMOHHbIE TEXHONOTUN .
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