MumcrepeTo naykn u ssicmero obpasosanis Poccuitckoit Depepannn

Deaepannioe rocyaapernensoe Goukernoe obpasosareLioe yupeKaeHue
Bhiciero o6pasosanmns
«Marauroropexuit rocy aapersensnil TexHugeckui yausepenrer uM, [ M, Hocosan
Muoronpodiumabifl Komemx

PABOYAS IPOTPAMMA YYEBHOH JHCHHILTHHBI
B/1.07 ACTPOHOMMSA
obmeobpaiosareasnoll noAroToBKY
HPOIPAMMEI HOATOTOBKH CHCHHAIHCTOR CPEANETO INCHR
cneusaannocTn 38.02.01 Ixonomuxa u fyxrarrepexuit ywer ( no orpacans)

Npodmwin Comnansno- xonommuseckuii
Dopya obyvennsn ounas

Marauroropes, 2021



Pefosas nporpavya yweGuoll ancimmmin paspaborana na ocrose: ®IOC cpeanero ofmero
obpmosannn  yrsepaneso npuxkasod MORHRP® ot 17 max 2012r. Ne 413 w ©I'OC CI10 no
cocumansrocrn 38.02.01 Ixonomuxa u Gyxranrepckiit yuer ( N0 OTPACHAM), YTBEPKACHHOIO
npukmom Munucrepersa ofpasosarms W Haykn Pocciticxoit ®eaepamin or «05» denpans
2018r. N2 69

Metopaeckoll kommccnet MoK

[porokon Ne 3 or 24.02.2021r.

f [ EC.
{ S~
Tporokoa Ne 6 or 17.02.2021r.

Paspabomuux:
npenoaanarems MoK @IB0OY BO «MITTY ww. I''M. Hocoras

/ Tarssana Anaronsesua Baymanena

Penemwsent: souent xadeapu npuxmod i reopenirieckoi divnkn GIBOY BO « MITY 1w,
I''M.Hocosay, xammnmT ne arortHecknx Hayx, A0UCHT

f/




COJEPKAHUE

OBIIASl XAPAKTEPUCTHUKA PABOYEIl ITIPOTPAMMBI YUYEBHOI
JIACLIUTUIMHBI

CTPYKTYPA 1 COJIEP)KAHUE YYEBHOU JUCLIUITJIMHBI

YCJIOBUS PEAJIM3ALIMU YUYEBHOU JUCITATIIVHEI

KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHMS YUYEBHOI
JICUATUTNHEI

[NPMJIOXEHUE 1
[NPMJIOXEHUE 2

I[MTPUJIOXXEHUE 3

JIMCT PETUCTPALIMU U3MEHEHUI U JIOTIOJTHEHUIA

15

16

20
22

23

24



1 OBIIIAA  XAPAKTEPUCTUKA PABOYEHN MHPOT'PAMMBI YYEBHOHN
JANCHOUIITINHBI
1.1 O6s1acTh NpUMEHeHHsI MPOTPAMMBI

PaGouas mporpamMma yueOHOW AWCIMIUIMHBI ACTPOHOMHS SIBIISICTCS YacThIO 00pa3oBaTEIbHOM
nporpammbl CI1O — nporpaMMbl HOATOTOBKH CHEUAIICTOB CPEIHET0 3BEHA 110 CHENUAIBHOCTH
cpeaHero MpoeCcCHOHATBHOIO 00pa30BaHUs TEXHOJOTHYECKOro Mpopuis MpodhecCHOHATBLHOTO
o0Opa3zoBaHwUsl.

Pabouas mporpamma cocTtasiieHa 1i1st 09HON (popMbl 00yUEHHS.

1.2 MecTo AUCHHUILVIMHBI B CTPYKTYpe IPOrpaMMbl NOATOTOBKH CIIEIHAJHMCTOB CPeIHEro 3BeHa

YyeOHast TUCHUILIMHA «ACTPOHOMHS» OTHOCHUTCA K 0O0IIe00pa3oBaTeNbHOMY IHKIY HPOTPAMMBI
MOJITOTOBKH CIICIIHATIMICTOB CPEAHETO0 3BEHAa M OTHOCHTCS K mpeamerHoil obmactm ®I'OC cpemnero
o0mero oopazoBanus: «EcrecTBeHHbIE HAYKN»

YpoBeHb ocBoeHUS yueOHOH AucHUILTHHBI B cooTBeTcTBUU ¢ PI'OC cpennero obmiero o0pa3oBaHus
0a30BBIH.

Pabouas nporpamma yuyeOHON AUCHHUIIIMHBI «ACTPOHOMUS UMEET MEKIIPEIMETHYIO CBSI3b C
0011e00pazoBaTeIbHBIMUA YU€OHBIMU JUCHUIUIMHAMY : Du3nka, MatemaTuka, buoxumusi.

3HaHUS U YMEHHS, TOJyYeHHBbIE OOYYaIOUIMMHUCS TPU OCBOSHHH 00IIe00pa3oBaTeIbHON ydeOHOU
JUCLUIUIMHBL «ACTPOHOMHUSI», YITTYOISIFOTCA U PacIIUPSAIOTCS B MPOLIECCEe U3YUEHUs YU€OHBIX TUCIUIUIMH
IPOrpaMMbI TOATOTOBKH CIIELUATMCTOB CPETHETO 3B€HA €CTECTBEHHOHAYYHOTO LIUKJIA .

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHUS IMCIUIIIHHBI:

OcBoenne conepkaHus Y4eOHOM JTUCHMIUIMHBI «ACTPOHOMHS» OOECHEeUMBAEeT JOCTHIKEHHE
00y4aroIKUMHUCS CACAYIOIUX Pe3y1bTaToB:

JIMYHOCTHBIE Pe3yJIbTATHI

ChopMupoBaHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIHTAHHUA B COOTBETCTBUH C
JIP5 | oOmmIedenoBeUeCKUMH IICHHOCTSMH W HJcallaMd TPaXXTaHCKOTO OO0IIeCTBa; TOTOBHOCTh U
CHOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPYECKOM U OTBETCTBEHHOI JIeATEIHHOCTH

['oTOBHOCTP M CMOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE€ CamMo0Opa30BaHUIO, Ha
JIP9 | mpOTsHKEHUU BCEHl JKM3HM, CO3HATENbHOE OTHOIIEHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTICITHON MPO(PECCHOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;
CpopMUPOBAHHOCTh IKOJOTHYECKOTO MBIIIUICHHUS, TIOHMMAaHUSl BIHUSHUS COIMAJIBHO-
JIP14 | 5KOHOMHUYECKHUX MPOLIECCOB HAa COCTOSHUE MPUPOIHON U COLMATIBHOM Cpe/ibl; MPUOOpeTeHHE
OIIbITA 9KOJIOr0-HAIIPABJIEHHOM €S TEIIbHOCTH;

MeTanpeaMeTHble pe3yJabTaThl

['oTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITEIBHOM  MH(GOPMAIIMOHHO-TIO3HABATEIbHON
NeSTeNbHOCTH, BIIQJICHHE HAaBBIKAMU IMOJYYCHHUS HEOOXOAMMON WHGOpMAIUu U3 cloBapei
MP4 | pa3HBIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGOpMAIIH,
KPUTHUYECKH OIICHUBATh M WHTEPIPETHPOBATH MH(OPMALINIO, TIOTYy4aeMyl0 U3 Pa3IuYHBIX
HMCTOYHHUKOB;

YMeHHe HCMoNb30BaTh CpeAcTBa WHGOPMAIMOHHBIX W KOMMYHHKATUBHBIX TEXHOJOTHI
(UKT) B pemieHMd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/a4d C
coOmoeHneM  TpeOOBaHMI  DPrOHOMHUKH,  TEXHUKH  O€30MacHOCTH,  TUTHEHBI,
pecypcocOepeKeHHs, MPABOBBIX M STHUECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€3011aCHOCTH;
IIpegMeTHbIE pe3yJbTAThI

CdopMuUpOBaHHOCTH TIPEACTABICHHUH 0 cTpoeHnH COJIHEUYHON CHCTEMBI, IBOJIIOIIUU 3BE3]l U
BcenenHoli, mpocTpaHCTBEHHO-BpEMEHHBIX MaciTabax BceneHHoii;

rp2 | llonnmanue cymuocty Habmmo1aeMbIX BO BeeneHHON siBiIeHMI;

MP5

I1P1

BianeHue OCHOBOIOJIArarOIMMHA ACTPOHOMHUYECKUMHU IOHATHUIAMH, TEOPUSMH, 3aKOHAMU U
I1P3 | 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0Jb30BAHME ACTPOHOMHYECKOW TEPMHUHOJIOTHEH U
CHMBOJIMKOM;

ChopMUpOBaHHOCTb ~ MPEJACTaBIEHUH O 3HAYEHWHM ACTPOHOMHMHM B  IMPAKTHUYECKOU
JESTEIIbHOCTH YEJIOBEKA U NAJIBHEHIIIEM Hay4YHO-TEXHUYECKOM Pa3BUTHH;

Oco3HaHMe poJIM OTBETCTBEHHOM HAyKM B OCBOECHHUM W HCIOJB30BAHUU KOCMHUYECKOTO
IIPOCTPAHCTBA M Pa3BUTHE MEXIYHAPOAHOTO COTPYJHHUYECTBA B ITOM 00JIaCTH.

11P4

I1P5




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIATLINHBI

2.1 TemaTu4eckui mjian

YueOHas Harpy3ka
00y4arouumxcst

B TOM YHCJIe
A > o Ilnanupyembie
Pa3znen/ Tema qTUCHMILIMHBI o 5 = % = |pe3yJbTaTbl OCBOECHHS
3 =l = g E AUCHMILINHBI
2 =8 | g = =
5|z | %8
2z | &
(ON-- =
Baeneriie 1 * JIP5, MP5, I1P4,1IP2
Paszgea 1 [Ipeamer actponomuu. OCHOBBI 6 4 4 JIP5,JIP9,MP5,
NPAaKTHYECKOi ACTPOHOMHUH IPLIIP3
Tewma 1.1. Ilpenmer actpoHOMUH. 3BE3HOE 4 4 2 JIP5, MP5
He60. Co3Be3nus. IIP3
Tewma 1.2 HebecHas chepa, ocoObie TOUKH 2 2 JIP9, MPS5, [IP]
HeOEeCHOU cephl, HeOCCHBIE KOOPIHHATHI
8 3 4 4 JIP4, JIP9, MP4,
Pa3nesn 2 3akoHbl ABM:KeHUS] HeOeCHBIX TeJl MP5,IIP1,
I1P4,IIP5
Tewma 2.1 Ctpykrypa u macmtadbl ComTHEUHOM 2 1 2 JIPS5, MP4
cuctembl. Konduryparus u ycinoBus 1IP4,1IP5
BHIMMOCTH IIJIaHET
Tewma 2.2. MeTo/1bl ONpeeeHHs] PaCCTOSHUI 6 2 2 4 JIP9, MPS5, I[IP1,IIP4
110 Tes1 COJTHEYHOM CHCTEMBI.
12 4 6 JIP4, JIPY,
Pa3nen 3 ConneuHasi cucTeMa, METObI JIP14,MP4,
ACTPOHOMMYECKHMX UCCJIe0BAHUI MP5,IIP1IIP2,
IIP3,IIP4,IIP5
Tema 3.1 IIpoucxoxnenne ConHeuHo 6 1 2 4 JIP4, MP4,MP5,
cuctembl. Cucrema 3emsi—JIyna. [lnaners IIP1,IIP2,I1P4.
3€MHOM IPYIIIBL.
Tewma 3.2 ITnanetsi-ruranThl. CHyTHUKH U 2 1 2 JIP5, MP4,MP5,IIP1,
KoJIblla IU1aHeT. Masble Tejla COJIHSUHOMN IIP3,IIP5
CHCTEMBI.
Tema 3.3 DneKTpOMarHUTHOE W3Iy4YECHHE, 4 2 2 JIP9.MP4 MPS5,
KOCMHUYECKUE JIy4YH U IPABUTALIMOHHBIE BOJIHBI IIP1,IIP4,1IP5
KaK MCTOYHUK HH(MOpPMAlMK O TpHUpOJIe U
CBOIicTBax HeOECHBIX Tell.
Pa3nen 4 3Be3anl 10 5 6 2 JIP4, JIPY,
JIP14,MP4,
MP5,IIP1,IIP2,
I1P3,ITP4,IIP5
Tema 4.1 3Be3a61. DU3HKO-XUMUUECKUE 2 3 2 JIP4, MP4,MPS5,
XapaKTEPUCTUKHU U UX B3aUMHAsl CBSI3b. IIP1,IIP2 I1P4.
4 2 JIP5, MP4,MP5,IIP1
Tema 4.2 BHyTpeHHee cTpoeHne U 1IP3,11P5,
WUCTOYHUKHU DHEPTHH 3BE3]T.
4.3 DBOIIONHA 3BE3I, €€ ITAMBl M KOHEYHBIE 2 1 1 JIP9.MP4, MPS5,
CTaguu. IIP1,IIP4,IIP5
Tema 4.4 Crpoenne ConHua, COJHEYHOU 2 1 1 2 JIP9.MP4,MPS5,




aTMocQephl. IIposiBnenue COJIHEYHOHN 1IP1,1IP4,1IP5
AKTUBHOCTH: TISITHA, BCIIBIIIKH, TPOTYOSPAHIIBL

Pa3nen 5 NanakTuku. CTpoenue u 7 4 2 3 JIP5,J/IP9,MP5,
3Boionus BeceaenHoit I1P1,I1IP3
Tewma 5.1 Hama I'anaktruka—MiieuHblid yTh 2 1 1 JIP5, MP5
Tema 5.2. CBepxmaccUBHbBIE UEPHBIE ABIPBI U 5 3 1 3 1IP3
aKTUBHOCTH TaJIakTUK. [IpencraBnenue o JIP9, MPS5, IIP]
KOCMOJIOTHH.

Bcero 59 20 22 17

2.2 Cogepxanne y4eOHOM IMCHUNIMHBI
BBEJIEHUE
BxomHoli KOHTpoONb. MHCTPYKTHUBHBINA 0030p colepKaHHUs Y4eOHOW MUCHHUIUIMHBI U 3HAKOMCTBO
00y4aroluXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSAMHU K OCBOEHMIO IPOTPAMMBI.
Cooeparcanue yuebHo2o mamepuaid
IIpenmer actpoHoMuu. Ponb acTpoHOMUM B pPa3sBUTUM LUBWIM3ALUHU. OBOJIIOLMS B3IJIAI0OB
yenoBeka Ha BcenenHyro. ['eoneHTpuyeckas W requoueHTpudeckas cucteMbl. OcOOEHHOCTH METO/IOB

IIO3HAaHHUs B AacTpoHOMMHM. IIpakThueckoe INpUMEHEHHE aCTPOHOMHUYECKHX HccaenoBaHuil. Mceropus

pa3BUTHS OTEYECTBEHHONM KOCMOHABTUKHU. IlepBbli MCKYCCTBEHHBIM CIyTHUK 3emiu, noser [O.A.

["arapuHa. JlocTHKEHUSI COBPEMEHHOM KOCMOHABTHKH.

Buabl y4eOHoil 1eATEJIbHOCTH:

— OOBACHATH NPUYMHBI BO3HUKHOBEHUS M  DPAa3BUTUS  aCTPOHOMHMH, NPUBOJUTH IPUMEPHL,
ITOATBEPKIAOIINE JaHHbIE IPUYMHBI; WLUIIOCTPUPOBATh NIPUMEPAMU NPAKTUYECKYIO HAIIPABICHHOCTH
aCTPOHOMHH; BOCIPOU3BOJAUTH CBEIACHUS IO UCTOPUM PA3BUTUS aCTPOHOMHHU, €€ CBA3SX C APYTMMHU
HayKaMH.

— Pa3BuTHe ciocoOHOCTH SICHO U TOYHO M3J1araThb CBOU MBICIH, JJOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHUSI COOECEHUKOB, IPU3HABAs MIPABO JIPYroro yejaoBeKa
Ha UHOE MHEHHUE.

— IIpousBenenue n3mepeHus: GU3NYECKUX BEIUYHUH U OLIEHKA IPAHULIBI IOIPEIIHOCTEN U3MEPEHUH.

— IlpencraBneHue rpaHULbl TOTPELIHOCTEH U3MEPEHUH IPH MOCTPOSCHUU I'PaPUKOB.

— VYMeHue BbICKa3bIBaTh TUNOTE3BI 1)1 00bsICHEHUS HAOIIOaeMbIX SIBICHUH.

— VYMeHue npeiaratb MOJICIH SIBICHHI.

— VYKa3zaHue rpaHull IPUMEHUMOCTH aCTPOHOMUYECKUX 3aKOHOB.

— HM3n0xeHre OCHOBHBIX ITOJI0OKEHU COBPEMEHHON HAyYHON KapTUHBI MUPA.

— IlpuBenenue npuMepoB BIMSHUS OTKPBITUN B aCTPOHOMUU HA IIPOrPECC B TEXHUKE U TEXHOJIOTUH
IIPOU3BO/ICTBA.

Hcnonb3oBanue MHTEpHETA U1 TOUCKA UHPOPMALIUH.

Pa3zpen 1
OCHOBBI IPAKTUYECKOM ACTPOHOMUHU

Tema 1.1 HebOecnas cdepa, ocodbie TOUKH HeOecHOM cdepbl, HeOeCHbIe KOOPANHATBHI

Cooepoicanue yuebHoeo mamepuana no meme 1.1:
Uro uzyuaet actpoHomusi. E€ 3HaueHue u cBA3b C JpYIrUMH HayKaMHu.




3Be3qHas KapTa, CO3BE3[Us, HMCIOJIb30BAaHUE KOMIBIOTEPHBIX MPWIOKEHUN I OTOOpaKeHUS
3Be3/IHOT0 HeOa. Buanmas 3Be3qHas BenuunHa. CyTOyHOE JBHKEHHME CBETWI. JIBrbkKeHHe 3eMIIH BOKPYT
Connua. Bungumoe nBuxenune u ¢assl JIynel. ConHeuHble U TyHHBIE 3aTMeHUs. Bpemst n kaneHaaps.

— Buabl yueOHo# 1eSITeJIbHOCTH:
— ®opMyIHUpOBaTh BHIBOJIBI 00 0COOCHHOCTSIX ACTPOHOMHH KaK HAYKW; TPUOJIMKEHHO OIICHUBATh
YIJIOBBIE PACCTOSIHUS Ha Heoe.
— KiraccuuuupoBath TEIECKOIII, UCMONB3Ys Pa3IMYHbIe OCHOBAHUS (KOHCTPYKTHBHBIE OCOOCHHOCTH,
BUJI UCCIIEAYEMOTO CIIEKTpa U T. 11.);
— Paborarts ¢ nHpOpMaIUeil HaAyYHOTO COAEPIKAHUSI.
N300pakaTh OCHOBHBIE KPYTH, JIMHUM U TOYKH HEOeCHOU chepbl (MCTUHHBINA (MaTeMaTHYECKUIA)
TOPH30HT, 3¢HUT, HAJHUP, OTBECHAS JINHUS, a3UMYT, BBICOTA).

Tema 1.2 HebGecnasi cepa, ocoOble TOUKH HebOecHOI cepbl, HeOecHbIE

koopauHatbl Codepoicanue yuebHo2o mamepuana no meme 1.2:

HebGecnast cdepa. Ocobbie Touku HebecHO# cdepbl. HebGecHble koopauHaThL. 3BE3HAS KapTa,
CO3BE3/IUsI, UCTIOJIH30BAaHUE KOMITBIOTEPHBIX MPWIOKCHHUN ISl 0TOOpakeHUs 3Be3qHOr0 Heba. Buammas
3Be3/Has BenuunHa. CyTouHoe ABMKeHUE CBeTHI. CBsI3b BUJIMMOTO PACIIOIOKEHHUSI 0OBEKTOB Ha HEOE U
reorpauueckux koopauHaT HaOmroaarens. JBmwkenue 3emnu Bokpyr ConHua. Buaumoe nBuxeHue u
da3zbl JIynsl. ComHeuHbIE U TyHHBIE 3aTMEHUA. Bpems 1 kaneHaapsb.

— Buabl yueOHOM 1eSITeJILHOCTH:

— @opmMynupoBarth NMOHATHE «HEOECcHas chepay;

— Hcnonb30BaTh MOJIy4eHHBIC paHee 3HAHUS U3 pazzesia «ONTHYECKUE SBICHUS ISl O0bSICHEHUS
YCTPOMCTBA U MPUHIIKIIA PAOOTHI TENECKOIIA.

— @®opMyIHUpPOBATH MTOHSITUE «CO3BE3IHECY.

— Omnpenensrpb MOHATHE «BUIUMAs 3BE3/THASI BEIIMYNHAY;

— OmnpenensTe pa3HUILY OCBEIIEHHOCTEH, CO3/IaBa€MbIX CBETHJIAMHU, TI0 U3BECTHBIM 3HAUCHUSAM
3BE3HBIX BEJIMYMH.

Hcnons30Bath 3BE€3/IHYIO KapTy JJIs IOMCKA CO3BE3IMIA U 3BE3]1 HA HEOe.

Pasznen 2
3AKOHBI IBU/KEHHWS HEBECHBIX TEJI

Tema 2.1 Crpykrypa u Macmradbl Co/IHEeUHOH CHCTEMBI.
Kondurypanusi u yc1oBust BAAUMOCTH IJIAHET
Cooepoicanue yuebHoeo mamepuana no meme 2.1:
Crpykrypa u macimtadsl CoiaHeuHoi cucrembl. Konurypauus u ycnoBusi BUAUMOCTH IIAHET.

MeTtonbl onpenenenus pacctossHui 10 Tes ColHEeYHON CUCTEMBI U UX Pa3MEpOB.

— Buabl yueOHOM neSITeIbHOCTH:

— @opMyIHUpOBaTh BHIBOJIBI O MPUUMHAX PA3TMYHON IPOJIOJKUTEIBHOCTH JHA U HOUYM B 3aBUCIMOCTH OT
HIUPOTHI MECTHOCTH.

— IIpoBomuTh aHANM3 BUA 3BE3THOTO HeOA C MCIIOJIb30BAaHUEM TOJIBMYKHOM KapThl, NCXO/S U3 BPEMEHHU
roja.

— BocnpousBoauTh onpeneneHuss TEPMUHOB U MMOHITHUS «OKIUIITHKAY.

— OO®bsacHATH HabmogaeMoe JBrkeHne ColHIla B TEYSHUE roJa.

— XapakTepu3oBaTh OCOOEHHOCTH CYTOYHOTO JiBHkeHHUs COJIHIA Ha TIOJII0CaxX, SKBATOPE U B CPEIHUX
HIMPOTax 3eMJIN.

— HaspiBaTh MpUUYUHBI U3MEHEHUS NMPOJODKUTENILHOCTH AHS U HOUM Ha Pa3JIMYHbBIX HIMPOTaX B TEUECHUE
roja. Bocrpou3BoaUTh MCTOPUYECKUE CBEACHUS O CTAHOBJICHMM M PA3BUTUU T'EIMOLEHTPUYECKON
CHCTEMBI MUpA.

— OOBsCHATH NeTieo0pa3Hoe ABMKEHHE TUTAHET C UCTIOIb30BaHUEM SIULUKIIOB U TU(D(HEPEHTOB.



— BocmpousBoauTs onpeneneHusl TEPMUHOB U MOHITHI «KOH(UTypalus IIaHET», «CUHOANYECKUN 1
CUJACPUUECKUI MepHOIbI OOpAIICHHUS IITIAHET.

- BOCHpOI/I3BO,Z[I/ITB OIpeaAcICHUs TCPMHUHOB U MTOHATHH <QJIIHIICY, «a(beJmﬁ», ((HCpHFeJ'IHfI», «0oJbIIas
1 MaJiasda IIOJIYOCh JJUIHIICAa», «aCTPOHOMHYCCKAA CAUHULIA).

— @®opmynupoBath 3aKoHbI Kemiepa.

Tema 2.2 MeTtoabl onpenenenus paccrosiunii 10 Tea CoJiHedHOM
cucrembl Coodeporcanue yuebno2o mamepuana no meme 2.2:

Hebecnass wmexanuka. 3akonsl Kemmepa. Ompenenenue wmacc HeOecHbIX Tenl. JIBmkeHue
UCKYCCTBEHHBIX HEOECHBIX TelI. BuamMoe aBwkeHWe IUIaHeT (METeoOpa3HOe IBW)KCHUE IIIaHET,
KOH(HUTypanuy IUIAaHET, CUIACPUYECKHE W CHHOJMYECKHE NepHoIbl oOpamieHus IuiaHer). PasButue
npezacraBieHnii 0 COJHEYHOH cucTeMe (aCTpOHOMHSI B JIPEBHOCTH, T€OICHTPHUYECKUE CHUCTEMBI MHUPA,
TeJIMOICHTPUIECKAsl CHCTEMa MUPA, CTAHOBIICHUE TEIMOIEHTPUISCKOTO MUPOBO33PCHHUS).

3akonbl Kerepa — 3akoHBI IBIKEHUST HeOecHBIX. O000IIeHHe U yTOYHeHHEe HBhIOTOHOM 3aKOHOB
Kennepa. Omnpenenenue paccrosauii 1m0 Ten CONHEYHOM CHUCTEMBI W Pa3MEpPOB HEOECHBIX Tell
(ompeneneHue pacCTOSHUM MO MapajylakcaM CBETUJI, PaAHOIOKAIIMOHHBIN METOI, OTpeielIieHUuE pa3MepoB
Ten COTHEYHON CUCTEMBI).

Buabl yueOHoi1 1eATEIbHOCTH.

— AHanM3upoBaTh HHOOPMAIIHIO, TOJTYYCHHYIO H3 TEKCTAa HAYYHOTO COJICPKAHUS, OOBICHSITH CYTh
IMITUPUIECKOTO CIIOCO0a OMpeICICHUS Pa3MEePOB 3eMITH.

— @OopMyJIHpOBATh ONPEAEICHUS TEPMUHOB U TIOHATUHN «TOPU30HTAIIBHBIN NAPAIIIAKC), «YTIJIOBBIE
pa3mMepbl 00BEKTA.

— IlosICHATH CYIIHOCTH METO/IA OTPEIEIICHHS PACCTOSHUH 10 MapaiiakcaM CBETHII, PaJHOJIOKAIIMOHHOTO
METO/Ia ¥ METO/Ia JIA3ePHOH JIOKALIIH.
Berunciste paccTossHUE 0 TUIAHET 110 TOPU30HTAIEHOMY MapaJuIakcy, a UX pa3Mepsbl MO yriIOBBIM
pa3MepaM ¥ pacCTOSHHIO.

Pa3nen 3
COJIHEYHASA CUCTEMA, METO/JIBI ACTPOHOMMNYECKHUX I/ICCJIEI[OBAHI/Iﬁ

Tema 3.1 IIpoucxo:xaenne CosiHeuHoi cucteMbl. Cucrema 3emusa—JIyna
IlnaHeTbl 3eMHOM IPYNIIBI
Cooepoicanue yuebHoeo mamepuana no meme 3.1:

O6mue cBenenuss o Conuie (BUA B TENECKON, BpallleHHE, pa3Mepbl, Macca, CBETHMOCTD,
temneparypa CoJHIIa U COCTOSIHUE BEIIeCTBA HA HEM, XMMUUYECKUN COCTaB).

Crpoenne armochepsr Comamna (dotocdepa, xpomocdepa, coaHEUHAs KOpPOHA, COJHEUHAs
aKTUBHOCTH). VcTouHMKM »SHepruu u BHyTpeHHee crTpoeHue Comnia. CoiHLIE U JKHU3Hb 3eMIIU
(mepcrieKTUBBl MCIOJIb30BAHUS COJIHEYHOH SHEPruH, KOPOTKOBOJIHOBOE W3JIyYCHHE, paJUOM3IIydeHHE,
KOPITyCKYJIIpHOE H3iydeHue, mpoodnema «ComHiie — 3eMisn»).

Cucrema «3emiist — Jlyna» (ocHoBHbIe BHXeHUs 3emiH, Gopma 3emnn, JlyHa — cmyTHUK 3emin,
COJIHEeuYHble U JyHHbIe 3aTMeHus). [Ipupona Jlyns! (pusnueckue ycnoBus Ha JlyHe, moBepxHOCTh JIyHBI,
JTYHHBIE TIOPOJIbI).

[1nanets! 3eMHOM rpynmbl (0011as XapaKTEepUCTHKA aTMOC(HEPH, TOBEPXHOCTH).

[1naneTsI-ruranTsl (0011as1 XapaKTepUCTHKA, OCOOEHHOCTH CTPOSHHUS, CITYTHUKH, KOJbIIA).



Buabl yueOHOM 1esiTeJIbHOCTH:

— I'paduuecku MOSCHATH yCIOBUS BOSHUKHOBEHUS JTYHHBIX U COJTHEUHBIX 3aTMEHHI.

— ®opMyIHUpOBaTh NOHATHUSA U ONPEIEICHUSA KCHHOAUYECKUN NIEPUOIY», «CUAECPUIECKUN TIEPUOIN.

— OObscHaTh HAOMOAaeMoe aBWKeHne U (a3wl JIyHbl, mpuunHb! 3aTMeHui JIyHbl n ComHIa.

— OnwuceIBaTh NOPAZAOK CMEHBI IYHHBIX (a3.

— OnpenensaTh BO3MOXXKHOCTb HAOJII0I€HUS IUIAHET HA 3aJaHHYIO 1aTy; pacnojiaraTh IJIaHEThl Ha
opbuTax B IPUHATOM MacuITade.

— OmnpenensiTb MacChl IUIAHET HA OCHOBE TPEThEro (YTOUYHEHHOT0) 3akoHa Kemepa.

— OnwuceiBath ABMKeHUS Teld COTHEYHON CUCTEMBI IO JCHCTBUEM CUJI TATOTEHUS IO OpOUTaM ¢
Pa3IMYHBIM dKCLIEHTPUCUTETOM.

— OOBACHATH NPUYMHBI BOSHUKHOBEHUS IPUIMBOB Ha 3€MJI€ U BOSMYLIECHUH B IBUKEHUU TEI
ConHeYHOM CUCTEMBI.

— IlpuBoauTh nOKa3aTENBCTBA paCCMOTPEHUS 3eMiIH U JIyHbI Kak JBOMHOM IJIaHETHI.

— OO60CHOBBIBaTh COOCTBEHHOE MHEHHE OTHOCUTENILHO NMEPCHEKTUB OCBOEHUS JIyHBI.

— XapakTepHu30BaTh NPUPOAY 3EMIIH.

— IlepeuncasiTb OCHOBHBIE (PH3MUECKHE YCIOBUS Ha MOBEPXHOCTU JIyHBI; OOBSACHATH PAa3IMUHS JIBYX
TUTIOB JIYHHOH TIOBEPXHOCTH (MOpEil M MaTepuKOB); OOBSICHATH MpoIecchl (HopMUpOBaHUS
noBepxHocTu JIyHbI U ee penbeda.

— IlepeuncasaTs pe3ynbTarhbl HCCIEI0BaHUM, IPOBEIEHHBIX aBTOMaTUYECKUMU alapaTaMu 1
acTpOHaBTaMH.

XapakTepu3oBaTh BHYTPEHHEE CTPOCHME JIyHBI, XUMUYECKHUM COCTAB JIYHHBIX IIOPOJ.

Tema 3.2 Ill1aHEeTBI-TUTAHTHI

Cooepotcanue yuebHoeo mamepuana no meme 3.2:
AcTepou bl 1 METEOPHUTHI (3aKOHOMEPHOCTD B PAaCCTOSHUSAX TuiaHeT oT COJIHIA U TIOSIC aCTEPOUJIOB,
JIBI)KEHUE aCTEPOUJIOB, (PU3NYECCKHUE XaPAKTEPUCTUKU aCTEPOUIOB, METCOPUTHI).

KomeTsl 1 MmeTeopsI (OTKPBITHE KOMET, BUJI, CTPOCHUE, OPOHUTHI, IPUPOIa KOMET, METEOPHI U
007111, METEOPHBIE TIOTOKH).

[Tnanetsl-rurantel. COyTHUKY M KOJIbLIA TJIAHET. MaJible Tela COTHEYHONW CUCTEMBI.
Buabl yueOHOM qeATEJIbHOCTH:

— @OopMynupoBaTh OCHOBHBIE IIOJIOKEHHUSI THIOTE3bl O (opmupoBanuu Ten CONHEYHOH CHCTEMBI,
aHAJTM3UPOBATh OCHOBHBIC TIOJIOKEHHSI COBPEMEHHBIX IPEICTABICHHA O TPOUCXOXKICHUH Tel
CoJIHEYHOW CHCTEMBI, HCIIOJNIb30BaTh TOJOXECHUS COBPEMEHHOH TEOPHH TPOUCXOXKICHHUS Tell
CoJlHe4HO CUCTEMBI.

— Hcnonp3oBate HMH(OpMAIMIO HAyYHOrO COAEp)KAHUSA, IMPEJCTABICHHYI0 B pPa3IMYHBIX BHUAAX
(Tabmuipl, TEKCT), IS aHaJM3a M CpaBHEHHMs XapakTepuCTHK IutaHeT COJIHEYHOH CHCTEMBI,
KJaccu(puKaum 0ObEKTOB.

— IlepeuncasiTb OCHOBHBIE XapaKTEPUCTUKU IUIAHET, OCHOBAaHUS I WX pas[elieHus Ha TPYIIb,
XapaKTepu30BaTh TUIAHETHl 3eMHOM TPYIIBI U IIAHETHI-TUTAHThI, OOBSICHATH MPUYUHBI UX CXOJCTBA U
pazInyusL.

— VYKa3pIBaTh MapaMeTphl CXO/ICTBA BHYTPEHHETO CTPOCHUS M XUMHUECKOTO COCTaBa IJIaHET-THTaHTOB;

— OnwuceIBaTh XapaKTEPUCTHKHU KaXKIAOH U3 IJIAHET-TUTAHTOB; XapaKTepPHU30BaTh UCTOYHUKH SHEPTHHU B
HeZpax IJIaHeT.

— OnwuceBaTh 0COOEHHOCTH 00JIAYHOTO ITOKPOBA M aTMOC(HEPHON IUPKYIIALIUY.

— AHanu3upoBaTh 0COOCHHOCTH MPUPOABI CIYTHUKOB IUIAHET-THTaHTOB.

— @OopMyNIHUpOBaTh MOHATHE «ILJIAHETa.

— XapakTepHu30BaTh CTPOSHHUE U COCTAB KOJIEIl TUTaHET-TUTaHTOB.

— ApryMeHTHpOBAHO MOSICHITH IPUIHHBI aCTEPOUTHO-KOMETHOM OITacHOCTH;
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— OnuceiBaTh BO3MOXHBIE TTOCIEACTBUS CTOJIKHOBEHUSI 3EMJIU U IPYTruX Malibix Tea COMHEeYHOM
CUCTEMBI TIPU TIEPECEUCHUH OPOUT.
— OmnpenensiTe MOHATUE «IUIAHETAY, «Majlas IIaHETa», «aCTEPOUIT», KKOMETA.
— Xapakrepu3oBarh Majbie Tesa COTHEYHOU CUCTEMBI;
— OmnuceIBaTh BHEUTHUN BUJ U CTPOSHUE aCTEPOUJIOB U KOMET.
— OOBSICHATH MPOLIECCHI, MPOUCXOIAIINE B KOMETE, TP U3MEHEHHUH €€ paccTosHUs OoT CoJHIIA.
— AnHanu3upoBaTh OPOUTHI KOMET.
— OmnpenensiTe MOHATHSI «KMETEOPY», «KMETCOPHTY, «OOTHI.
OHI/ICBIBaTB IIocCJacaCTBUA ITAACHUA HA 3GMJIIO prnHBIX MCTCOpI/ITOB.

Tema 3.3 DileKTpOMarHuTHOe H3Jy4eHHe, KOCMHUYeCKHe JIyYd U TPAaBUTALMOHHbIE BOJIHbI KaK
HCTOYHUK MHGOPMALMH 0 PUPO/Ie U CBOMCTBAX HeOeCHBIX

Tea Codepoicanue yuebno2co mamepuana no meme 3.3:

ONEKTPOMarHUTHOE M3Jy4EHHE, KOCMUYECKHE JyYd U T'PAaBUTALMOHHBIE BOJIHBI KaK MCTOYHUK
UHPOpPMALIUK O IPUPOJIE U CBOWCTBaX HeOecHBIX Ten. HazeMHBIE M KOCMUYECKHE TEIECKOIbI, TIPUHITHIT
ux pabotsl. Kocmuueckue anmapartsl. Ciektpanbhbiid aHanm3. Jddexr [Joruepa. 3akoH cMeleHrs BUHA.
3akon Credana — boapimana.

— Buapl yueOHOIi 1esITeIbHOCTH:
— AHanu3upoBaTh BO3MOXKHBIE TPAEKTOPHUHU JBUKECHHUS KOCMUYECKUX allllapaToB, 10Ka3bIBaTh
COOCTBEHHYIO MO3UIINIO, XapaKTEPU3YIOIIYIO IEPCIIEKTUBbI MEXKIIAHETHBIX I1EPEJIETOB.

— Xapakrepu3oBaTb OCOOEHHOCTHU JBMXEHUS (BpeMsl CTapTa, TPACKTOPHH M0JIETa) U MaHEBPOB
KOCMHUYECKHX anmnapartoB s uccieaoBanus Ten COTHEUHON CUCTEMBI.

— OnuchIBaTh MaHEBPBI, HEOOXOAUMBIE JUISI TOCAIKU HA MOBEPXHOCTD IIJIAHEThI UJIM BbIX0/1a HA OpOUTY
BOKpPYT HEE.

— OOBACHATH PU3UUECKYIO CYITHOCTh HCTOYHUKOB dHeprun CONHIA U 3BE3I.

— OnuceIBaTh NPOIECCH TEPMOSIIEPHBIX PEAKIIUNA TPOTOHHOIO LIUKJIA.

— OOBsICHATH TIpolIece TepeHoca SHepruu BHyTpu CorHIIa.

— OnuceBaTh CTPOCHHUE COTHEYHON aTMOC(EPHI.

— TlosicHATh TpanymsALMI0 HA oBepXHOCTH CoHIIA.

— XapaxkTepu3oBaTh CBOKWCTBA COMTHEYHOU KOPOHBI.

— PackpbIBaTh c110coObI 0OHAPYKEHUS TOTOKA COTHEYHBIX HEHTPUHO.

— OOOCHOBBIBaTh 3HAYEHHUE OTKPBITHS COTHEUHBIX HEUTPUHO JUIsl PU3UKU U aCTPOPU3UKH.

— Xapakrepu3oBaTh 3B€3/Ibl KAK IPUPOIHBIA TEPMOSIEPHBIN peakTop; ONpeAesaTh NOHITHE
«CBETHUMOCTbD 3BE€3/IbI».

- Hepe‘lI/ICH}ITB CIICKTPAJIbHBIC KJIACCBI 3BC3/1; O0OBICHATH COACPIKAHUC TUArPpAMMBI «CIICKTP —
CBCTHMOCTbB».
Z[aBaTB OIIPEACIICHUA MMOHATHMN «G3BE3a», «IBOMHBIE 3BE3AbI», «KPATHBIC 3BC3AbI».

Paznen 4
3BE3/IbI

Tema 4.1 3Be3apl. PU3MKO-XUMHYECKHE XaPAKTEPUCTHKH M UX B3AMMHAasl CBS3b.
Cooepoicanue yuebHoeo mamepuana no meme 4.1:
®duznyeckas Npuposa 3Be3] (LBET, TEMIIepaTypa, CIEKTPbl U XMMHYECKHH COCTaB, CBETUMOCTH,
pamuychl, Macchl, CpeqHHe IUIOTHOCTH). CBS3b MeXAy (QHU3UUYECKUMH XapaKTePUCTHKAMH 3Be3]
(ImarpaMMa «CIEKTP-CBETUMOCTBY», COOTHOILICHHE «Macca-CBETMMOCTbY», BpAILCHHE 3BE3]] Pa3IMYHbBIX
CHEKTPAIBHBIX KJIACCOB).
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JIBotiHbIE 3Be3/1bI (ONITHYECKHE W (PU3MUECKHE IBOWHBIE 3BE3/IbI, ONIPEICIICHUE MACC 3BE3]] U3
HAOII0/IEHUI NBOWHBIX 3B€3]l, HEBUAMMBIE CITYyTHUKHU 3BE3]).

Buabl yueOHOM qeiTeJIbHOCTH:

— XapakTepHu30BaTh OCOOCHHOCTH CYTOYHOTO ABMKEHHS 3B€3/ HA PA3IMUHBIX reorpauuecKux IIMpoTax
3emiu.

— AHaJIMTUYECKH JOKa3bIBaTh BOZMOXXHOCTh BH3YaJIbHOT'O HAOJIOACHHS CBETHIIA HA ONIPEIeICHHON
reorpapuuecKoil MupoTe 3emMiIu.

— ®opMynHupOBaTh OMPEICIICHUS TEPMUHOB M TOHATUH «BBICOTA 3BE3/IBI», «KYIbMHHALIUS.
OOBscHATh HaAOIIOaeMble HEBOOPYKEHHBIM TJa30M JBIKEHHS 3Be3l M CoNHIIA Ha Pa3IUYHBIX

reorpapMuecKux HIMpPOTaX.

Tema 4.2 BHyTpeHHee CTPOEHHE U HCTOYHUKHU IHEPTUH 3Be3/1. IBOJIIONHA
3Be31 Codepoicanue yuebHo2co mamepuana no meme 4.2:
VicTouyHukn SHEprud W BHYTpeHHee crpoeHue 3Be3n. CoyHIle W KU3HBb 3eMi (TIepCHEKTHUBEI
UCIIOJIB30BaHUSI COJIHEYHOM YHEPTHH, KOPOTKOBOJIHOBOE M3ITyYCHHE, PAJHOU3ITYUYCHUE, KOPITYCKYIISIPHOE
usnydeHue, npodnema «ConHue — 3emis).

Bujbl yueOHOM neATEJBLHOCTH:

— Hcnonp3oBarh (pU3HUUECKHE 3aKOHBI M 3aKOHOMEPHOCTH JIJIs1 OOBSICHEHHS SIBIICHUH U ITPOLIECCOB,
HaOmrogaeMbix Ha CoJHILE.

- CDOpMyJ'II/IpOBaTL JIOTUYECKH 000CHOBAHHBIC BbIBOAbI OTHOCHUTCIIBHO IMOJYUCHHBIX AHAJIUTHICCKHUX
3aKOHOMepHOCTeﬁ 115 CBETUMOCTH COJ'IHI_[a, TEMIICPATYPhI €T0 HEAP U aTMOC(bepBI.

— XapakTepu30BaTh 3BE€3/1bl KaK PUPOIHBINA TEPMOSIEPHBIN PEAKTOP.

— OnpenensaTs NOHATHE «CBETUMOCTb 3BE3/IbI».

— llepeuncnsaTh CIIEKTPaIbHBIE KIACChI 3BE3I.

— OOBACHATH COAEPKAHUE TUATPAMMBI «CIIEKTP — CBETUMOCTB.

— JlaBaTh onpenesneHus NOHATHH «3BE3/1a», «IBOMHBIE 3BE3/bD», «KPATHBIE 3BE3/IbI).

— OOBACHATH 3aBUCUMOCTb CKOPOCTH U MTPOAOKUTEILHOCTH SBOJIIOLIUH 3BE3/ OT UX MACCHI.

— PaccmarpuBaTh BCIBIIIKY CBEPXHOBOM KaK 3TaIl HBOJIIOLIUU 3BE3bI.

— OOBACHATH BApUAHTHI KOHEUHBIX CTAAUN )KU3HU 3Be3]1 (Oelible KapJIuKy, HEUTPOHHbIE 3BE3/bI,
MyJIbCAPhl, YEPHBIE ABIPHI).
OnwuceIBaTh NPUPOTY OOBEKTOB HA KOHEUHOW CTa UM SBOJIIOLIUH 3BE3]I.

Tema 4.3 Ctpoenne CosHua, conne4Hoit armocgepsl. IlposiBiieHne CoJTHEYHON AKTHBHOCTH:
NSATHA, BCIBIIIKH, TPOTY0epaHIbI

Cooepoicanue yuebHo2o mamepuana no meme 4.3:

Crpoenne ConHua, coiaHeyHOM aTtmocdepsl. IIposiBieHne COTHEYHONW aKTUBHOCTH: IISATHA,
BCIBIIIKH, TPOTyOepaHibl. [leproaAnyHOCTh COTHEYHOM aKTUBHOCTU. POJIb MAarHUTHBIX MOJIEH Ha COJIHIIE.
Conneuno-3emusbie cBsizu. Ctpoerue atmochepsl ConHia (porochepa, xpomocdepa, colHeUHasT KOPOHa,
COJIHEYHasl aKTUBHOCTB). VICTOUHNKH SHEpruu u BHyTpeHHee crpoeHure CosHua.

Buabl y4eOHOi 1eATEJIbHOCTH:

— OnuceIBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U MPOSBICHUI COTHEYHOM aKTUBHOCTH U COCTOSTHUS
MarauTochepsl 3emiu.

— MHcnonb3oBarh 3HaHKHE (PU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH B MJIa3Me JJIsl OTTHCAHUS
o0Opa3oBaHUsl MSTEH, IPOTYOEpaHIIEeB U APYTUX MPOSIBICHUN COTHEUHON aKTUBHOCTH.

— IlepeuuncnsaTs npumMepsl NPOSBICHUS COJTHEYHOW aKTUBHOCTH (COJIHEUHbIE MSITHA, TPOTYyOEpaHIIbI,
BCIIBIIIKH, KOPOHAJIbHBIE BBIOPOCHI MACCHI).

- XapaKTCpI/ISOBaTL MOTOKHU COJIHEUHOM IJIa3MBlL.
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— OnuceiBaTh 0COOCHHOCTH TIOCJIC/ICTBUI BIUSHUS COJTHEUHON aKTUBHOCTH Ha MarHuUTocdepy 3emiiu B
BHUJIE MArHUTHBIX Oypb, MOJIPHBIX CHSHHUA, WX BIMSHHE Ha pPaJAOCBI3b, COOM B JIMHHSIX
3JIEKTPOIIepEIauH.

HaspiBath nepnoa n3MeHEHUs COJTHEYHOW aKTUBHOCTH.

Pa3zpen 5
IF'AJIAKTUKHA. CTPOEHUE U 3BOJIIOLIUA BCEJIEHHOM

Tema 5.1 Hama IN'anaktuka — Miie4yHblid
nyTb Coodeporcanue yuebno2o mamepuana no meme 5.1:

Hama Tlamaktuka (cocTtaB: 3Be3Abl M 3BE3/HBIC CKOIUICHHS, TyMaHHOCTH, MEXK3BE3IHBIN ras,
KOCMHYECKHE JTyYH U MarHUTHBIC MOJIs; CTpoeHue ["anakTuku, BpamieHue ['alakTHKY ¥ TBUIKCHUE 3BE3]] B
HEW; paguou3TydecHue).

Jpyrue ranakTuku (OTKPBITHE IPYIMX TajaKTUK, ONpEENIEHUE pa3MEpOB, PacCTOSHUM M Macc
raJlakTUK; MHOI00Opa3ue rajjakTuK, paJuorajJakTUKU U aKTUBHOCTb $1JI€p FaJIaKTHK, KBa3aphl).

Meraranaktuka (CUCTEMbl TAJIAKTUK U KpymHoMaciuTaOHas CTpykTypa BceneHHoii, pacmmpenue
MeraranakTuku, TUIIOTe3a «ropsiueit BeenenHoit», kocmooruueckue moaenu Beenennoit).

Bujbl yueOHoM qeTeJIbHOCTH:

- Ha6J'II-OI[eHI/Ie 34 3BC3JJaMU, HYHOﬁ U IJIaHCTaMM B TCJICCKOII. Ha6JIIO,Z[eHI/IC COJIHCYHBIX IIATCH C
IIOMOIIBIO TCJICCKOIIa U COJIHCYHOI'O SKpaHa.

— MHcnonws3oBanue MHTEpHETA 151 TOMICKA M300paKEHUI KOCMUYECKUX 00BEKTOB U HH(opMariu 00
UX 0COOCHHOCTSIX

— OOcyxaeHue BO3MOXKHBIX clieHapueB sBoitonnu Beenennoit. Mcnonbs3zoBanue Mutepueta s
MOKCKa COBpEeMEHHON nHbopMaiuu o pa3Butuu Beenennoii. Ouenka nuhopMaluu ¢ mo3uluy ee
CBOMCTB: IOCTOBEPHOCTH, OObEKTUBHOCTH, MOJHOTHI, aKTyallbHOCTH U T. 1.

— Beruncienne sHeprum, 0CBOOOKIAIOMICHCS PU TEPMOSIICPHBIX PEaKIHSIX.

— ®opmynupoBka npobdiieM TepMosaepHoil sHepreTuku. OO0bICHEHUE BIMSIHUS COJIHEUHOU
aKTUBHOCTH Ha 3eMIIIO.

— IloHnMaHue poJIM KOCMUYECKUX UCCIECA0BAHUM, UX HAYYHOI'O U 3KOHOMUYECKOT O 3HAUECHUS.
OO6cyxaeHre COBPEMEHHBIX THIIOTE3 O MPOUCXO0XKACHIUU COTHEUHON CUCTEMBI

Tema 5.2 CBerMaCCI/IBHI)Ie YEPHbIE€ AbIPbI U AKTUBHOCTDb l'AJIaKTHK.
Hpe}ICTaBJ'leHI/Ie 0 KOCMOJIOTHH

Cooeporcanue yuebnozo mamepuana no meme 5.2:

CBepxmaccHUBHbBIE YEPHBIE JIBIPHI U aKTUBHOCTD raylakTUK. [IpencraBnenue o kocmonoruu. KpacHoe
cMmeneHne. 3akoH Xab0ma. DBomronust BceldeHHOM. bonbinoit B3peiB. PennkroBoe m3nmydenue. TemHas
JHEprusl.

Buabl yueOHoil 1eATEJIbHOCTH:
— BrIgBUTaTh M CPaBHUBATH TUTIOTE3bI OTHOCUTEIHHO MTPUPOJIBI CKPBITONH MACCHI.
— OmnuceIBaTh CTPOCHME U CTPYKTYpPY ['amakTukmu.
— Ilepeuncnarh 0OBEKTHI TUIOCKON U C(HEPUIECKOMN TTOJICUCTEM.
— OueHnuBats pa3mepsl ["anakTUKH.
— ITosicusate nBuxeHue u pacnosioxkenue Connia B ['anakTuke.
— XapakTepus3oBaTh SAPO U CIUPATIbHBIE pyKaBa ["aJlakTHK.
— XapakTepu3oBaTh NMPOIECC BpallleHUs | aJakTUku.
— TlosICHATB CYITHOCTH MPOOIEMBI CKPBITOM MACCHI.
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KnaccuduiupoBaTh raakTHKU 10 OCHOBAHHUIO BHEIITHETO CTPOCHHUS.
AHanu3upoBaTh HabII0JaeMble SIBJICHUS U OOBACHATh IPUYUHBI UX BOSHUKHOBEHHS.
W3Bnekars nHGOPMALIHUIO U3 PA3TUYHBIX HCTOYHUKOB U MPeoOpa3oBhIBaTh HH(OOPMALIUIO U3 OAHOTO
BHJIa B Ipyroi (U3 rpaymuecKoro B TEKCTOBBIH ).
XapakTepu30BaTh ClIMpalIbHbIE, AIUNTHUYECKUE U HENPABUIIbHBIE TAJIAKTUKH; Ha3bIBAaTh UX
OTJIMYUTETBHBIE OCOOCHHOCTH, pa3Mephl, Maccy, KOJIMYECTBO 3BE3].
[TosicHATH HAJIMUME CBEPXMACCUBHBIX YEPHBIX ABIP B SAPAX TATAKTHK; ONPEIEIATh TOHATUS «KBAa3apy,
«paguoraJakTHKaY.
XapakTepu3oBaTh B3aUMOJICHCTBYIOIINE FATAKTUKH.
CpaBHUBATh NOHATHUS «CKOILJICHUS» U «CBEPXCKOIIJICHUS TaTaKTHKY.
DopMyIHpOBaTH OCHOBHBIE MTOCTYNIATHI 001IeH TEOPUH OTHOCUTEIHHOCTH.
Ornpenenarb XapakTepUCTUKH CTallMoHapHOU Beenennoit A. DiHIITEHA; OMUCHIBATH OCHOBBI JIsI
BbIBOZIa A. A. @puaMaHa 0 HECTallMOHAPHOCTH Beenennoil.
[TosiICHATH MOHSATHE «KPACHOE CMEIIEHHUE» B CIIEKTPaxX ralakTHK, UCTIONb3YA Ut 00bsicHeHUs dh ekt
Jomepa, 1 ero 3HayeHue AJis MOATBEPKICHUS HECTALIMOHAPHOCTH BeeneHHoil.
XapakTepu3oBaTh NPOLECC OJHOPOJHOTO U U30TPOIHOIO paciiupenust BeenenHoil.

dopmynupoBaTh 3aKOH Xab0a.
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3 YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
3.1 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHune
I[JISI pcam3anu NporpaMmMbl y‘-IG6HOI>i AUCHUIINIMHBI TPECAYCMOTPCHBI CIICAYIOIUC CIICHUAJIbHBIC

IMOMCIICHHA 1 OCHAILICHUC!

Ty 1 HanMeHOoBaHUE CIIEUATILHOTO
OMENIEHUS

OcHaIlleHe CreuaIbHOr0 MOMEICHUI

ECTeCTBeHHOHay‘IHBIX JUCHUITIINH

VYueOHas ayIuTOpus Ui MPOBEACHUS y4eOHBIX, TPAKTHYCCKUX
3aHSATHH, JUIA TPYNIOBBIX M WHIMBUIYalTbHBIX KOHCYJIBTAalWH,
JUISL TEKYLIETO KOHTPOJISL M IPOMEKYTOUYHON aTTeCTaIlHH.
PaGouee mecTo mpemnomaBaTels: NMEPCOHAIBHBIN KOMIIBIOTED,
paboune Mecta oOydaromuxcs, J0ocka ydeOHas, yuyeOHas
MeOelb.

[Tomemenue st CaMOCTOATENIBHOMN
paboTHI OOYJAFOIIHXCS

PaGouee mecto mpernomaBarens: MEPCOHAIBHBIN KOMITBIOTED,
paboune Mecta OOydJarOnIuXcs, Jdocka yuyeOHas, ydeOHas
MeOelb.

3.2 YyeOHO-MeTONMYeCcKOe U HHPOPMAIIMOHHOE 00eceueHne pean3anun

NPorpamMmbl
OcHOBHBIC HCTOYHUKH:

1.

Jlorsunenko, O. B. Actponomus [DnekTpoHHBIH pecypc|: yueOHuk / JlorBunenko O.B. —
Mockga : KnoPyc, 2019. — 263 ¢. — (CIIO). — Pexxum noctyna: https://book.ru/book/930679 -
3ar. ¢ sKpaHa.

2. ActpoHomus : yueOHOe TmocoOme I cpemHero  mnpodeccHoHanbHOro  obpasoBaHms /
A. B. Komomuenr [u nap.]; orBerctBeHHBIH pemakTop A. B. Komomuen, A. A.CadoHoB. —
MockBa : MzmarensctBo HOpaiit, 2019. — 293 c. — (IIpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-08243-2. — Texkcr: omektponnbii // OBC IOpaiit [caiit]. — Pexum

noctyma: https://urait.ru/bcode/429393

I[OHOJIHI/ITB.]H)HBIC HCTOYHHUKMU:

1.

EcwkoB, E. K. Oomonus Beenennoii u sxu3nu : yueOHoe nocodue / E.K. EcbkoB. — Mockaa :
NH®PA-M, 2021. — 416 c¢. — (Beicuiee oOpazoBanue: bakanaspuar). — DOI 10.12737/2885. -
ISBN  978-5-16-009419-9. -  Tekcr :  onekTpoHHbIl. —  Pexum  goctyna:
https://znanium.com/catalog/product/1408257

Pannann, JI. loctydarses 1o HeGec: Hayunblii B3risa Ha ycTpoiicTBO BeenenHol [ D1eKTpOoHHBIN
pecypc] / JI. Poammamn. — MockBa: AnbpnmHa HOH-QukmH, 2016, — 518 c.— Pexum
nocryma: https://new.znanium.com/read?id=72940

Ilepuoauyeckue u3aHus:

1. Hayxka u xwu3sb. — ISSN 0028-1263

IIporpammuoe obecnieuenne u UaTepHeT-pecypcebl:

HaumenoBanue I1O Ne JloroBopa Cpok aelcTBHS JTHIEH3UHU
MS Windows 7 (mommucka 1-1227 oT 08.10.2018| 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017| 27.07.2018
J1-593-16 oT 20.05.2016] 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 06eccpouHO
Kaspersky Endpoint Security mus | J1-300-18 oT 21.03.2018] 28.01.2020
ousneca-CTaHIapTHBIN J1-1347-17 oT 20.12.2017) 21.03.2018
J1-1481-16 oT 25.11.2016] 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip
Calculate Linux Desktop CBOOOJTHO PACIIPOCTPAHIEMOE 0eccpouHo
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https://book.ru/book/930679
https://urait.ru/bcode/429393
https://znanium.com/catalog/product/1408257
https://new.znanium.com/read?id=72940

HNuTepHeT-pecypcesl
1. ®enepanbHbIi HEHTP HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB — PLIMOP [DnekTpoHHBIH
pecypce]. — Pexxum mocryma: www.fcior.edu.ru , cBo6oanbIit. — 3ari. ¢ skpana. 53. pyc
2. Enunas koyekius nudpoBeIX 00pa3oBaTeIbHBIX PeCypcoB [DIeKTpoHHBIN pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru cBoGomubIii. — 3ari. ¢ skpana. S3. pyc
3. WHTYyUT — HalMOHAJIbHBIA OTKPBITBI YHUBEPCUTET. [DNIEKTPOHHBIN pecypc]. — Pexum
ngocTyma: Www.intuit.ru/studies/courses  cBoGoaHBIi. — 3ari. ¢ 3kpaHa. S3. pyc.
HNuctutyt FOHECKO 110 MH(GOPMAIIMOHHBIM TEXHOJIOTUSM B 00pa30BaHUU. [ DIEKTPOHHBINA pecypc]. —
Pexxum noctyna: https://iite.unesco.org/r /, ceoboaHbIi. — 3ari. ¢ sKpaHa. 53. pyc.
4. ®enepanbHblii 00pa3oBaTesbHbINH nOpTan «HPOPMALIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHU
BOOpazoBaHun».[ DeKTpoHHbIpecypc].—Peskummoctyma: http://window.edu.ru/resource/832/7832,
CcBOOOAHBIN. — 3ari. ¢ 3kpana. f3. pyc.

3.3 YueOHO-MeTOAHYECKOe o0ecleueHrne CaMOCTOSATEIbHOI PadoThI 00y4aloIMXCcs

CamocrodrenbHas paboTa sBJsieTcss 003aTeNnbHOM A Kaxoro oodyyvaromerocs. CaMocTosTeNbHas
paboTa MOXKET OCYIIECTBIATHCS HMHIMBUIYaIbHO WJIM TPYNIIAMU B 3aBHCHUMOCTH OT LENH, 00beMma,
KOHKPETHOU TEMaTUKH CaMOCTOSITEIbHON paboThl, ypOBHS CI0KHOCTH, YPOBHS YMEHUI 00ydaroLIuxcs.

KoHTposib pe3yiabTaToB BHEAyIUTOPHOW CAMOCTOATEIBHOW pPabOTHI OCYLIECTBIATHCA B Ipenenax
BpPEMEHH, OTBEJICHHOTO Ha 00s3aTebHbIe YUeOHbIE 3aHATHS U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO paboTy
00y4aromuxcst 1Mo y4eOHO! AUCIUILTUHE, MTPOXOAUT KaK B MUCHBMEHHOW, TaK M YCTHOW WMJIM CMEIIaHHOU
dopme, ¢ pecTaBIeHUEM U3ENINS WM IPOIYKTa TBOPUECKOM AesATETbHOCTH.

B xadecTBe hopM M METOOB KOHTPOJISI BHEAYTUTOPHON CaMOCTOSATEIBHOW PaOOTHI HCIIONIB3YIOTCS:
IPOBEPKA BBINOJIHEHHONW paboThl IpenojaBaTeiaeM, CEMUHAPCKUE 3aHATHsI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pabOTHI, 3alTa TBOPUYECKUX padoT U JIp.

Ne | HanmenoBanue Bupl 3amanuii 151 caMOCTOATENBHOM BHEAYTUTOPHOM paboThI

paznena/TeMbl

1 Tekcr 3axanung:
Pa3pen 2.3akoHbI

IToaroToBKa K CEMMHAPCKOMY 3aHATHIO
ABUKEHNS HeDeCHBIX TeJl

Tema 2.1. Crpykrypa u
Kondurypamus u ycnosus
BUJIUMOCTH IIAHET
Pa3nen 3. Conneunas
cucTeMa, MeTOAbI
ACTPOHOMHYECKHX
HCCIIeI0OBAHUH.

Tema 3.1 Ilpoucxoxnenue
CoJIHEeYHOH CHUCTEMBEI.
Cucrema 3emns—JlyHa.
[naneTsl 3eMHOM TPYIIIBI.
Tema 3.2 IInaHeTHI-
TUTaHTHI.

Pa3nen 4. 3Be3abl

Tema 4.1 3Be3abl.
DOU3NKO-XUMHUYECKHE
XapaKTePUCTUKH H  HX
B3aMMHas CBA3b.

Paspen 5. I'anakTukm.
Crtpoenue u 3BOJIIOIHSA
BcenenHnoii

Tema 5.1 Hama
TI"anakTuka—MeuHbBIN

yTh

Hean:
YriyOouth, KOHKPETU3UPOBATh U PACIIMPHUTH 3HAHUS, OBIAJCTh

UMM Ha 0o0Jiee BBICOKOM YPOBHE PENPOAYKLIUHU U TpaHCHOpMAIIH.

3aKkpenuTh YMEHMsT M HaBBIKH CaMOCTOATENbHOH pPabOTHI
Pacivpute  00mumid, mnpodeccHOHaNbHBIH W KYJIbTYpPHBIN
Kpyrosop.

PexomeHnaanum 1o BHINOJHEHUIO 32 IAHUS:

[TonroroBka K CEMHUHApCKOMY 3aHATHIO SBJSETCA OJHUM U3
Han0oJiee CIOXKHBIX BHJIOB CAMOCTOSITEILHOW PaOOTHI, OOJBIION
LIeJIEHAIIPaBJICHHOMN CaMOCTOSITEJIBHON paboThI Haj
BBICTYIIJICHUSMU W/WJIN TOKJIaJJaMH.

Orarsl NOATOTOBKHU:

1) BersicHUTB TeMy U BOITPOCHI CEMUHapa

2) O3HaKOMHUTBCS C PEKOMEHOBAHHOM JINTEPATYPOI

3) BelsscHUTh HHAMBUAYATBHOE 3ajaHUE (€CIIU €CTh)

4) [InanupoBaHue pabOTHI:

5) UreHue TuTepaTyphl: HAYMHACTCS ¢ OCHOBHBIX
UCTOYHUKOB(Y4e€OHHK, JICKIIHsI) U 3aKaHUYUBAETCs pabOTON Hall
JIOTIOJIHUTEILHOM JINTEpaTypOi

6) Beinucku: nenaroTcs Mo KaKAOMY IYHKTY IJIaHa.

7) CocraBiieHu€ MJIaHa BBICTYIJICHUS, TOTOBSATCS LINTAThI, TE3UCHI.
[Tnan momoraer opraHu3oBaTh CBOIO padOTy HaJ TEMOH, Jenaer
OTBETHI Oosee 1IeJICHANPaBJIEHHbIMH, JIOTMYHBIMH,




MOCJICI0BATEIbHBIMY, J0KA3aTEIbHBIMU.
Kpurtepuu onenku:

cOpMyIHPOBaTh TOJHBIA M MPABUIBHBIN
ceMuHapa,

JIOTUYHO ¥ CTPYKTYPHPOBAHO H3JI0XHUTh Marepuan. [lpu sTom
CTYJICHT JIOJDKCH MMOKa3aTh 3HAHUE CIICIHAILHON JIUTEPATYPhI
POIEMOHCTPUPOBATh YMEHHE 0003HAYMTD MTPOOTIEMHBIC BOIIPOCHI
B COOTBETCTBYIOIICH 00IacTH

POAHATU3UPOBATH UX U MPEUIOKUTh BAPUAHTHI PEIICHHH,

naTb HNCYCPIBIBAIOIIINC OTBCTHI Ha YTOUYHAOOIUC u
JIONOJTHUTEIIBHBIC BOIIPOCHI

OTBCT Ha BOIIPOCHI

Pazngen 2 3akoHBI
JBHKEHUS HEOEeCHBIX TeJl
Tema 2.2 Metoanl
OTpe/IeIICHUS PACCTOSHHUMA
1o Tel1 CoTHEYHOH
CHCTEMBI

Paznen 3 Coneunas
cHcTEeMAa, METOAbI
aCTPOHOMMYECKHX
HcCJIeN0BaHui

Tema . 3.3
DNEeKTPOMarHuTHOE
M3JIy4eHUE, KOCMUYECKHE
Jy4Yu ¥ TPAaBUTALIMOHHBIC
BOJIHBI KK UICTOYHHUK
uH(pOpMaLIUY O IPUPOAE U
CBOMCTBax HEOECHBIX TEN
Pa3nen 4 3Be3anl

Tema 4.1 3Be3abl.
DOU3NKO-XUMHYECKIE
XapaKTePUCTHKHU U UX
B3aMMHAas CBS3b.

Tema 4.3 Ctpoenue
ComnHia, COJIHEYHOH
atMocdepsl. [IposBnenue
COJTHEYHOM aKTUBHOCTH:
IISITHA, BCIIBIIIKH,
MPOTYOEPAHIIBI.

Texer 3apanua:

CocTaBHUTh CPaBHUTEIIBHYIO TaOIHUITY (37I€MEHT OPTHOIHO)

Hean:
MOBTOPUTh M  CHUCTEMAaTH3UPOBATh HW3YYECHHBIH  MaTepuail,
HAay4YHUTbHCA BBIJACIATH TJIaBHOC u OCHOBHOC, JJAaKOHUYHO,

KOMITAKTHO M CKAaTO HU3JI0XKHUTH 0T06paHHBII71 MaTepurajl, HAyUUTbCs

KJacCH(UIMPOBATh  M3JIaraeéMblii  MaTepual 10  YPOBHSIM
3HaYMMOCTH.

PexomeHnaanum 1o BHINOJHEHUIO 32 JAHUS:

JlaHHble cpencTBa  HArJSAHOCTH BBINOJIHSOT byHKLHIO

KOHCIEKTUPOBaHUs MaTepuana. [Ipyu 3anoaHeHUH CpaBHUTEIbHOM
TaOIUIBI HEOOXOAMMO BBIIEIMTH TJaBHOE B Teme. JIakOoHMYHO,
KOMITIAaKTHO, CXaTO H3JIOKUTh OTOOpaHHBIA Matepuan. Jlormka
HOCTPOCHMSI TAOJUIL - OTPAXKEHUE COJIEPKATEIBHBIX CBA3EH MEXIY
eAMHMILIAMU H3J1araeMoi HH(OpMaLIUU, UX YeTKas KilacCupuKalus
10 YPOBHSIM 3HAUYUMOCTH.

Oranbl paboThl HaJ CPAaBHUTEIIBHOMN TaOIHIIeH

1. ITouck undopmaryu

2. Ananu3 uHpopmaun

3. OcMbicnenre uHGOpMaLUU

4. CuHre3 uH(pOpMaIIH.

Kpurepun onenkn:

000CHOBaHUE, JIOTUYHOCTh, YETKOCTh, PALIMOHAILHOCTh
W3JI0KEHUS MaTepuaa.

Paspnen 1 OcHoBbI
NPaKTHYEeCKOMI
aCTPOHOMHUH

Tema 1.1 HeGecnas
cdepa, ocodbie TOUKH
HeOecHO cdepsl,
HeOeCcHbIe
KOOPJIVHATEL.

Texcr 3aqaHus:
CocraBuTh rioccapuii HeOecHOo# cdepe (37aeMeHT MOPTQOIIHO)

Heab:

PaCKpBITh COZIEP’)KaHHE OCHOBHBIX TEPMUHOB, Pa3bsICHUTH CIIOBa-
TEPMHHBI B KOHTEKCTE TaHHOM TEMBI, PACKPHITh UX 3HAYCHUE, 1aTh
UX HAyYHOE TOJIKOBAaHHE.

PexomMeH/1allMH 110 BHIIOJTHEHUIO 32 JaHUS:

Jns BexeHus rioccapus JOJDKHA OBITH 3aBelieHa OT/EeNbHas
TETpaJb WIM MOXXHO BECTH CIIOBaph C KOHIA OOIIeH TeTpaan st
KOHCIIEKTOB, BO3MOXXHO COCTaBJICHHE 3JIEKTPOHHOTO TJOCCapHs
KaK OJIHOTO W3 BUJIOB MHINBUIYAILHBIX TIPOCKTOB.

Kpurepun onenkn:

Tounocts  QOPMYIMPOBOK  TEPMHHOB  IPH  HPOBEICHUHU
(¢u3MUecKOro AMKTaHTa, TJIOCCApHil claeTcs B OyMakHOM WITH
aneKTpoHHOM BapuaHTe. CopepxaresnpHasi 4acTh M 00beM




TEPMHUHOJIOTUHU  OOJIDKHBI COOTBETCTBOBATH

TpeOOBAHUSIM.

MNpEABbABICHHBIM

Paszgen 5 I'ajjakTuku.
CrtpoeHue u 3BOJIIOIHS
Bcenennoi

Tema 5.2.
CBepxMacCHUBHBIC YEPHBIC
JIBIPBI ¥ aKTUBHOCTD
rajaKTHK.

Tekcr 3apanuga:
[IpUroToOBUTH MUHU-TIPOEKT

Heab: pa3BUTHE JIMYHOCTH YYalIUXCS HA OCHOBE YCBOEHUS
YHHUBEPCAJIBHBIX CIOCOOOB JIEATENEHOCTH

Pa3zBuBare y ywammuxcs CHOCOOHOCTH CaMOCTOSITEIbHO CTaBUTh
yuyeOHbIE 1eNM, IPOEKTHPOBaTh IyTH UX peanu3zauuu (T.e.

ONTUMAJILHO OpraHU30BbIBATH CBOIO JeSITeNIbHOCTD ),
KOHTPOJIMPOBATh W OIEHUBATh CBOU JIOCTIDKCHUS (HOPMUPOBATH
YMEHHE YYMUTbCS). HHTErpanus UMEIOIUXCS  3HaHUM W

IPUOOpPETEHNE HOBBIX

PexomMeHganuu 10 BBINIOJHEHUIO 32 JAHHUSA:

[IpoekTHass neATENBHOCTh - YacTh CaMOCTOSITENIbHON pabOThI
ydanuxcsa. KauyecTBEHHO BBIIIOJIHEHHBIN MIPOEKT — 3TO MOATAIHOE
IUIAHUPOBAHUE CBOUX JIEHCTBUM, OTCIIEKUBAHUE PpE3YyJIbTATOB
cBoell pabotsl. [loka3areneM yCcHemHOCTH TNPOEKTa SIBISETCS €ro
IPOIYKT.

Kpurepun ounenkmu:

AKTYalnbHOCTb, ITTyOMHA, HAYYHOCTh TEOPETUUYECKOI0 MaTepHaa;
4ETKOCTh BBICTYIUICHUS, YPOBEHb  CaMOCTOSITEJILHOCTH;
UCIIOJIb30BaHUE MYJIbTUMEIUWHON TMpe3eHTalul, €€ KadecTBO;
BpEMsI BBICTYILICHUS

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCIATLIAHBI
KoHTpOIIb 1 OIIEHKA pe3yNnbTaTOB OCBOEHUS JUCLUIUIMHBI OCYILECTBIISETCS IPENOIABATENIEM B
IIPOLIECCE TEKYILEro KOHTPOJIS U IPOMEXYTOYHOU aTTECTALIUM.

4.1 Texkyumii KOHTPOJIb

No KonTtponupyemsie paziensl Kontpompyemsie HanmenoBanue
B (Tembl) y4eOHOM TUCIUTUINHBI pe3yNIbTaThl OIICHOYHOT'O CPEJICTBA
1 Brenenue JIP5, MP5, 11P4,IIP2 Tecm
2 gi?:;j l{;g?xlfezliZg[OHOMun' JIP5,JIP9,MPS5, Konmpomvhas paboma
11P1,II1P3 Tecm

aCTPOHOMMH

3 Tema 1.1. IIpenmer actpoHOMUN. JIP5, MP5 Tpaxmuueckas paboma
3Be3nHoe Hebo. Co3Be3nus. 1IP3 (npaxkmuueckoe 3a0anue)

4 Tema 1.2 Hebecnas cdepa, Tpaxkmuueckas paboma
0CcoObIe TOYKU HeOeCHOH cdephl, JIPY, MP5, IIP1 (npaxkmuueckoe 3a0arue)
HeOeCHbIE KOOPIMHATEI

5 Pa3znen 2 3axkoHbI IBUKEHHS /IP4, JIP9, MPA, Konmpohas paboma
HeGeCHBIX Tl MP5,IIP1, ITIP4,ITP5 | Tecm

6 Tema 2.1 CTpykTypa U MacmTadsl Tpaxmuueckas paboma
CoHEYHOM CHCTEMBI. JIP5, MP4 (npaxkmuueckoe 3a0arue)
Kondurypanus u ycioBus 1IP4,11P5
BUJUMOCTH TUIAHET

7 Tewma 2.2. MeTo1bl OlIpeieeH s JIP9, MP5, I1P1,ITP4 | Ilpakmuueckas paboma
paccrostanit 10 Ten CoHeYHOM (npaxkmuueckoe 3a0arue)
CHCTEMBI.

8 Pa3nen 3 CotHeuHnasi cucrema, JIP4, JIPY, Konmpomras paboma
MeTO/Ibl ACTPOHOMUYECKHX JIP14,MP4, Tecm
HCCJIeT0BAHMIH MP5,IIP1IIP2,




I1P3,I1P4,ITP5

9 Tewma 3.1 IIpoucxoxnenue JIP4, MP4,MP5, Tpaxmuyeckas paboma
Conneynoii cucremsl. Cuctema [1P1,I1P2,ITP4 (npaxkmuueckoe 3a0anue)
3emisi—JIyna. [1naneTsr 3eMHOM
TPYIIIBL

10 Tema 3.2 [TimaHEeTBI-TUTAHTHI. JIP5, MP4,MP5,IIP1, | Ilpaxmuueckas paboma
CHOyTHUKH U KOJIbIIA TJIAHET. [TP3,ITP5 (npaxkmuueckoe 3a0anue)
Mausble Tena COJTHEYHOM CHCTEMBI.

11 | Tema 3.3 DieKTpOMarHuTHOE JIP9.MP4,MPS5, Tpaxmuyeckas paboma
U3Ty4YCHHE, KOCMUYECKHUE JTyYd U [1P1,I1P4,ITP5 (npaxkmuueckoe 3a0anue)
IpaBUTALMOHHbBIE BOJIHBI KaK
HCTOYHUK MH(POPMALIUU O IPUPOE
U CBOMCTBAaxX HEOECHBIX Tel

12 JIP4, JIPY, Konmponvhas paboma
Pa3znen 4 3Be3anl JIP14,MP4, Tecm

MP5,IIP1,IIP2,
I1P3,I1P4,ITP5

13 Lpaxmuyeckas paboma
Tewma 4.1 3Be3ap1. Pusnko-

XI/IMI/I‘IGCK?:/IG XzéllpaKTepI/ICTI/IKI/I U UX JiP4, MP4,MP5, (npascmueckoe sadaruie)
I1P1,ITP2,I1P4.
B3aMMHAas CBS3b.

14 Tema 4.2 BHyTpeHHee cTpoeHue U Lparcmuseccas paboma

HCTOUHMKH SHEPIHH 3BE31 JIP5, MP4,MP5,IIP1, | (npakmuueckoe 3a0arue)
) 1IP3,1IP5

15 JIP9.MP4,MPS5, Lpaxmuyeckas paboma
4.3 DBOIIONSA 3B€E3]I, €€ JTAIlbl U [IP1.ITP4.TIP5 (nparmmeckoe sadanue)
KOHEYHBIE CTaIUU

16 | Tema 4.4 Crpoenue Connna, Tpaxmuueckas paboma
COJIHEUHOU aTMOoC(ephI. JIP9.MP4,MPS5, (npaxkmuueckoe 3a0anue)
[IposiBnenue conHeyHoMn IIP1,IIP41IP5
AKTUBHOCTH: TISITHA, BCITBIIIKH,
pPOTYOEpaHIIbL.

17 Pa3nen 5 Nanaktuku. Ctpoenue JIP5,JIP9,MP5, Kornmponvhas paboma
M 3BoJIIOLNA BeenenHoii 11P1,I1P3 Tecm

18 Tema 5.1 Hama I'anakTuka— P35, MP5 Lparcmuseccas paboma
MleuHbIiA 1y 1IP3 (npaxkmuueckoe 3a0arue)

JIPY, MP5, IIP]

19 | Tema 5.2. CBepxXMacCHBHBIC JIP5, MP5 Tpaxmuyeckas paboma
YEepHBIE JbIPbI U AKTUBHOCTD 1IP3 (npaxmuueckoe 3a0anue)
ranaktuk. [Ipencrasienue o JIP9, MP5, IIP]

KOCMOJIOTHH.

4.2 Ilpome:xxyTouHAas aTTECTALUSA
IIpomexyrounas

arTecranusa o6yqa101u1/1xcs1 OCYHICCTBIIACTCA IO

JUCHUIITIMHBI U TTIO3BOJIACT ONPEACIIUTE KAYECTBO N YPOBEHL €€ OCBOCHMU.

dopma MPOMEKYTOUHON aTTECTAIMK MO AUCHUIUIHHE « ACTPOHOMUS nuddepeHIpOBaHHBIN
3a4eT BO 2 CEMECTpE.
No Konumponsnoie eonpocot ougpepenyuposannozo 3auema Tema
/OudaKkmuuecKue eOuHuYybl
1 | HeGecHnas cepa u ee Touku

I"'opu3oHTaIbHBIE KOOPAMHATHI

3aBCPUICHUUN HU3YUYCHUSA

Pasznen 1 Ilpenmer
acTpoHoMum. OCHOBBI




3 | DxBaropuaibHbIE KOOPAUHATHI. NMPaKTHYEeCKOH
ACTPOHOMHUM

4 | CTpoeHue COJIHEUHON CUCTEMBI

Pa3nen 2 3akoHbl
5 | 3axonsl Kennepa ABHKEHUS HeOEeCHBIX
TeJ

6 | XapakTepHucTuKa IJIaHET 3eMHOW TPYIIIBL.

Pazgen 3 Conneunas
cHCTeMa, MeTObI

7 | XapakTepucCTHKa IUIaHET TUTAHTOB

aACTPOHOMHYECKUX
HccJaeN0OBaHuii

8 | Mable Tena COTHEYHOH CUCTEMBI

9 | DBoNIOLHSA 3BE3T

10 | Connue (BHyTpEHHEE CTPOEHHE, CTPOEHHUE aTMOC(EPHI) Pazjen 4 3pesnnt

11 | Hama N'amaktuka Pasznea 5 N'anakrukm.

Crtpoenue u
aBoJonnsa BeeenHoi

Kpurepum ouenkun oughgpepenyuposannozo 3auema

— «OTIMYHO» - TEOPETHUYECKOE COJEpKAHHE Kypca OCBOCHO IOJHOCTBHIO, 0e3 mpoOenos,
yMeHUs1 CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOi yueOHbI€ 3a/laHUs BBIMOJHEHBI, KaYeCTBO
UX BBIIIOJHEHUS OLIEHEHO BBICOKO.

— «Xopouio» - TEOPEeTHUECKOEe COJIep)KaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpoOesos,
HEKOTOpbIe yMEHHUS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON ydeOHBbIE
3a/1aHus BBITIOJIHEHBI, HEKOTOPHIE BU/IbI 33aHUIA BBITIOJTHEHBI C OITHOKAMH.

— «Y 1OBJIETBOPUTETILHO» - TEOPETHUECKOE COJAEpKAHHE Kypca OCBOEHO YacTHUYHO, HO
po0esbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HeOOXOANUMBIE YMEHHUS padOThl C OCBOCHHBIM MaTEpHAIIOM
B OCHOBHOM C(OPMHUPOBAHBI, OOJNBIIMHCTBO MPETYCMOTPEHHBIX MPOTPaMMON OOYy4YeHHsS Yy4eOHBIX
3a/IaHHH BBIMIOJTHEHO, HEKOTOPBIC M3 BHIMOJHEHHBIX 3aIaHUM COJIEPKAT OIIHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUYECKOE COJIEpIKAaHUE Kypca He OCBOCHO, HEOOXOIUMBIE
yMeHHusI He c(hOpPMUPOBAHBI, BHIIOJHEHHBIE YU€OHBIC 3a/IJaHUS COJEPKAT IPyObIe OMIMOKH.



[Tpunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMUSA

1.
IIPAKTUYECKUX 3aHATUIM:

AKTHBHBIE U HHTCPAKTUBHLIC MCTOJAbI HCIIOJIB3YIOTCA IPU MNPOBCACHHUU TCOPCTUUCCKUX U

Paznen/rema

HpI/IMeHHeMBIe AKTHUBHBIC 1
HMHTCPAKTUBHBIC MCTOABI

Kpatkas xapakTepucTtuka

Paspgen 1 NMpeamet acTpoHOMUN.

OcHoBblI npa KTUYECKOMU dCTpOHOMUU

Tema 1.1 IIpenmer acTpoHOMUHU.
3Be3nnoe Hebo. Co3Be3nus.
Tema 1.2 HeGecnas cdepa,
0CcOOBIC TOYKU HeOECHOH cdephl,
HeOECHbIE KOOPINHATHI

AHanu3 KOHKpETHON
curyarnu «HeGecnas
cdepa, ocodbIe TOUKH
HeOecHO cdepsl,
HeOeCHBIE KOOPIUHATHI»

- cHTyalus-ynpaXHEHHEe, B
KOTOPOH o0Oy4yaeMble
YIIPAXKHSIOTCS B pelieHnn
HETPYIOHBIX  3alla4, MCIIOJb3Ys
METOJ  AHAJIOTHH (yueOHBIC
CUTYaIUN).

CryneHTsl paboTatoT B
KOMaHJax: peuamT
MPaKTUYECKHE 3a/1a4M, OTBEYAIOT
Ha Mpo0OJIEMHBIE BOIIPOCHI.

Pa3pen 2 3akoHbl ABHKEeHUA HEOECHLIX TeJl

Tema 2.1 Ctpykrypa u
MaciTadbl CoTHEYHON
cucremsl. Kondurypauus u
YCIIOBHSI BUIUMOCTH TUIAHET
Tema 2.2 MeToapl onpeenenus
paccTostHu# 10 Tea ConHeuHol
CHCTEMBI.

AHanm3 KOHKPETHOMI
CUTyalu1

«CTpyKTypa 1 MacTaObl
ConHeYHOU CUCTEMBI.
Kondurypanus u ycnous
BUJIMMOCTH IITAHET»

Meron keiicos. [IpenonaBareins B
HayaJie 1 M0 XOY M3JI0KEHUS
y4eOHOro MaTepHaia co31aeT
poOJIeMHBbIE CUTYAlUH U
BOBJIEKAET CTYIEHTOB B UX
a”anmu3. O0CyXIaroT
CYILIECTBOBAaHHE NPEJIENTbHO HU3KUX
Y BBICOKHX TEMIIEpPATYp

Pa3nes 3 CosiHeuHasi cucTeMa, MeTOAbl ACTPOHOMHYECKHX

HccJIeI0BaHUM

Tewma 3.1 IIpoucxoxnenue
COJIHEUHOU CHCTEMBI.
Cucrema 3emnsa—JIyHa.
[ImaneTs 3¢eMHOM TpyNIIbI

Henosas urpa
«IIpoucxoxaenne
COJIHEYHOM CHCTEMB»

[IpenoxaBaTens B Havase U MO
XOJly U3JI0KEHHUS yueOHOro
Marepuaa co3aaeT MpodIeMHbIC
CUTyalll U BOBJICKACT
CTYZICHTOB, O0ObEJMHEHHBIX 110
KOMaH/JaM B UX aHaJIn3.
OOcy>KaroT CyIeCTBOBAaHUE
IPEaACIIbHO HU3KUX W BBICOKHX
TeMIIepaTyp Ha IUIaHeTax

Tema 3.2 IlmaneThI-TUTAHTHL.
CHOyTHUKH ¥ KOJIbIIA MJIAHET.
Marjbsle Tea COTHEUHOM
CHCTEMBI

I'pynnoBas quckyccust

I'pynmoBast nuckyccus -
Bo3MmorkHa 11 KU3Hb HA IPYTUX
mnaneTax CoJIHEYHO# CHCTEMEI
(IlmaHeTHI THTaHTHI)
KOJUUICKTUBHOE 00CYKICHHE

Tema 3.3 DnekTpoMarHuTHOE
U3ITy4yeHHe, KOCMUYECKHUE JIyun
¥ TPABUTAI[IOHHBIE BOJIHBI KaK
HMCTOYHHMK UH(GOPMAIUH O
NPUPOJIE U CBOMCTBAaX
HEOECHBIX Tel

I'pynnoBas auckyccus

['pynmoBas guckyccust
Pabotas B kOMaH/Ie, CTYICHTHI
MPUMEHSIOT 3HaHUS QU3UKU K
OIHMCAaHHIO
ANMEKTPOMArHUTHBIX
KoJie0aHui.

Pa3nen 4 3Be3anl




Tema Tema 4.2 Buyrpennee
CTpOEHHE U UCTOYHUKU IHEPTUH
3Be3/. DBOJIIOLIUA 3BE3], €€
3Tanbl 1 KOHEYHbIE CTAJIH.
Tema 4.3 Crpoenne ComnHila,
COJTHEYHOM aTMoc(epsbl.
[IposiBnenue coHeuyHON
AKTUBHOCTH: TISITHA, BCTIBIIIKH,
pOTyOEpaHIIbL.

AHanM3 KOHKPETHOM
CUTYaIlUH

«OBOIIONUS 3BE3/ U €€
KOHKPETHBIC CTaIUN»

Meron kelicos. IIpenonaBarens B
Hayajie M 10 XOIy H3JIOKEHHS
yuyeOHOrO  MaTepuajga  CO3/aeT
po0JIeMHBIC CUTYyalluu u
BOBJICKACT  CTYIEHTOB B WX
aHaJN3.. CUTYaIHs-UILTIOCTPAIHS,
B KOTOpOW 0Oydaemble MOTYYaroT
NPUMEPBI 110 OCHOBHBIM TEMaM
Kypca Ha OCHOBAaHWUHW PEIICHHBIX
npo0em;

1.«3Boronus 38e3/, €¢ dTallbl U
KOHCYHBIC CTAJIUH.

2 Ctpoenune CoiHIIa, COTHEUHOM
armMocdepsl. [IposiBieHne
COJIHEYHOI aKTUBHOCTH: IISITHA,
BCIIBIIIKH, IIPOTYOEPaHIIbI»

Pa3nen 5 NanakTtuku. Ctpoenne u 3Bosionnsi BeesieHnoii

Tema 5.1 Hama Manaktuka —
MuieuHbIl ITyTh

Tema 5.2 CBepxmaccuBHbIE
YEPHBIE IBIPHl U AKTUBHOCTh
ranaktuk. [Ipeacrasienue o
KOCMOJIOTUH

I'pynnoBas auckyccus

I'pynnoBas auckyccus «Hama
lNanakTrka—MieyHbId ITyTh
EcTb 11 )xU3HBb Ha Apyrux
raJlakTUKax?

CymecTBoBaHue
«CBEpXMacCCUBHBIX YEPHBIX
JIBIP M aKTUBHOCTB TAJITAKTUKY.




NEPEYEHHb IIPAKTUYECKHUX 3AHATHIA

[Tpunoxenue 2

Conep:xanue . Koa-Bo
TeMbl IpaKTHYECKUX 3aHATHI
00y4eHust 4acoB
Pa3nen 1 Ilpeamer acTPOHOMUM, OCHOBBI NMPAKTHYECKOIi aCTPOHOMHU
Tewma 1.2 HeGecHas [Ipaktuueckas pabora Ne 1 TlpuHIMOB ompemeneHUs 2
cdepa, ocobble TOUkH | reorpaduuecKoi MHUPOTHI U JOIATOTHI IO ACTPOHOMHYECKHM
HeOecHOU cdepbl HaOII0ICHUSM
Pa3nen 2 3akoHbl IBHKeHUs] HEOECHBIX TeJ
Tema 2.1 Ctpykrypau | IIpaktuueckas pabora Ne 2 Pemienue 3agad Ha 3aKOHBI 2
macmtaosl Conaeunoit | Kemnepa
CUCTEMBbI
Tewma 2.2 MeTonbl [IpakTrueckas pabora Ne 3 OmpeneneHue pacCTOSHUNA 10 2
OTIpeIeIeHuUs HEOECHBIX TN U HX Pa3MepoB
paccTosHUM 10 Ten
CoHeyHO! CHUCTEMBI
Paznen 3 CostHeuHnasi cucremMa, METOAbl ACTPOHOMUYECKUX MCCIeIOBAHUIN
Tema 3.1 [Tpaktuueckas padota Ne 4 PaboTa ¢ moaBuxHOM KapTOit 2
[Tpoucxoxaenue 3BE3/IHOTO Heba.
COJIHEUHOU CHCTEMBI. [Ipaktuueckas padora Ne 5 Pabora ¢ mmanom ConHeuHoit 2
Cucrema 3emns—JIyna. | CUCTEMBIL.
Tema 3.3 [Ipaktrdeckas padora Ne 6 CriekTpanbHbIi aHamu3. P hexT 2
DNEeKTPOMarHuTHOE Jormnepa.
U3JTy4eHUe,
KOCMUYECKHE TyYu
Pa3nes 4 3Be3anl
Tema 4.1  3esnwl. | [Ipaktuyeckue padots Ne 7 Pemenue 3a1a4 no teme 2
DU3NKO-XUMUYECKHE «OrnpeneneHne pacCTOSIHHUM 10 3BE3]1, TapaJlJIaKc)
XapaKTePUCTHUKU U UX
B3aWMHasl CBS3b.
Pa3nen 5. Nanakruku. Ctpoenue u 3Bosaonus BeejienHoii
Tema 5.2. [Tpaktuueckas padbota Ne§ 3akon Xab0:ma. PenukroBoe 3
CBepxmaccuBHbIE U3JIyYEHHUE.
YepHBIE IBIPHI U
AKTUBHOCTH F'aJIAKTHK.
UTOoro 17




OBPA3OBATEJIbHBII MAPIIPYT

[Tpunoxenue 3

Konrponupyemsie
KoHntposbHas pazzensl (T%MBI) KoHTtposmpyemsl Ouenoumbie cpecTBa
TOUKa yueOHOi € pe3yJbTaThl
JUCIUIINHBI
Nel Pa3znen 1 llpeamer | JIPS5,JIP9,MP5, | Kourpoabnasi | 1. Teopetnueckue
ACTPOHOMMUHM. I11P1,I1P3 padora BOIIPOCHI
OcHOBBI 2. [IpakTrueckoe 3a1aHue
NPaKTHYeCKOM 3. Tecr
aCTPOHOMHUH
Ne2 Pa3nen 2 3akoust | JIP4,JIP9, MP4, | Koutpoasnas | 1. Teoperuueckue
ABHIKEHHU S MPS5,11P1, pabora BOIIPOCHI
He0eCHBIX TeJl I1P4,11P5 2. IIpakTHueckoe 3aganue
3. Tect
Ne3 Paznen 3 JIP4, JIPY, Kontpoabsnas | 1. Teopetuueckue
CouHeunast JIP14,M P4, padora BOIIPOCHI
cucreMa, MeTo/bl MP5,IIP1IIP2, 2. IlpakTuyeckoe 3aqaHue
ACTPOHOMMYECKHX IIP3,I1P4,IIP5 3. Tect
HCCJICI0BAHUI
Neq Pa3nen 4 3Be3anl JIP4, JIPY, Kontpoabnas | 1. Teopetuueckue
JIP14,MP4, padora BOIIPOCHI
MP5,IIP1IIP2, 2. IlpakTyeckoe 3agaHue
IIP3,11P4,11P5 3. Tecr
Nes Pa3nen 5 JIP5,JIP9,MP5, | KourpoabHas | 1. TeopeTrnueckue
I'anakruku. I1IP1,1IP3 pabora BOIIPOCHI
Crpoenne u 2. IIpakTnyeckoe 3aganue
IBOJTIOLHSA 3. Tecr
Bceenennoii
Ne6 Homyck Moptdoano | 1. IlpakTuyeckue paGoTsl
JK3aMeHy/ 2. Tectnr
3. KoHTponbHbIe paboTh
IIpomexyTou JAudpdpepenun- Hrorosas 1 TecToBble 3aaHUs
Has POBaHHBIN 3a4eT Kontponbnast | 2. Tunossle 3agaHus
arrecTanus pabora.




JIUCT PETUCTPALIMA UBMEHEHUHU U JONOJIHEHUH

31.03.2023 r., CucreMa 3J1€KTPOHHOI0 00y4EHHUS
«Axkagemus» K-39-21 ot 12.07.2021 r. OO0 «Axkanemusi-
meaua» 10 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC FKOPAUT K-42-21 ot 12.07.2021 r. OO0
«nekTpoHHOE u3aateabetBo FOPAUTY ¢ 01.09.2021 no
31.08.2022 r., DbC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3unanuym ¢ 01.09.2021 mo 31.08.2022 r.,

Ne |  Pasznen pabouei KpaTtkoe conepkaHue u3MEHEeHUsA/ 10TIOTHEHUS Jlara, [Toanuce
n/m nporpaMMal Ne npoTokona|npeaceaarens
sacenanus [1K [1IK
Pabouas nporpamma y4yeOHOM JUCLMILIUHBI
«ACTPOHOMUS) aKTyaJIM3UPOBAHA. *
i B pabouyio nporpamMmy BHECEHBI CIIEAYIOLINE H3MEHEHHS: I
3 YCIIOBHUA B cBsI3M C 3aKJH0YEHUEM KOHTPAKTOB CO CTOPOHHUMM 8.09.2021 r.
PEAJIM3ALIMHU IEKTPOHHBIMHU GUGIHOTEUHbIMH cucTeMamu Db [TpoTokom Ne
YYEBHOHU A I
KagaeMus K-27-20 ot 20.02.2020 r. UI1 Bypuesa A.U. 10
TMCLIATIITUHBI 3% YP




	2 СТРУКТУРА и содержание УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1 Тематический план
	3.3 Учебно-методическое обеспечение самостоятельной работы обучающихся
	Приложение 1
	Активные и интерактивные методы обучения
	Приложение 2
	Приложение 3
	‎C:\Users\e.kotukova\Desktop\ппссз\актуализация 2021\ПК №2 листы актуализации\ПК №2+\38.02.01\38.02.01 БД.07_9_2021.pdf‎

