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IMporpamma auctmuiias "Ou3nKa YepHLIX JbIp ¥ HeRTpoHHBIX 3Be3]"; 03.05.01 "AcrpoHomust'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auciuIuMHEL pa3padoraii(a)(u): 3aBeayomuil kadenpoi, 1.H. Cymkos C.B. (Kadeapa Teopun OTHOCUTETBHOCTH U
rpasutaimu, Otaenenve ¢usukn), Sergey.Sushkov@kpfu.ru ; Yepson Cepreii Bukroposuy ; Yepson Cepreii Buktoposuu

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OPUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX

TeopusiX, (PyHIAMEHTAJbHBIX pa3fesiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[pEIIeHNs] HayYHO-HCCIIeJOBATEIbCKUX M MEIarOrMYeCcKUX 3a1a4

TIK-2 BJ'[a,HCHI/Ie METOAaAMU (1)I/I3I/I‘-IECKOFO,MaTeMaTI/I‘-IECKOFO 1 AJITOPUTMUYECKOI0 MOACJIMPOBAHUS
[IPpY aHAJIN3€ HAyYHbIX l'[p06J'I€M ACTPOHOMUHU U CMEKHBIX HAYK

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

HPUHLIUIIBL, JIeKaIle B OCHOBE TEOPUU OTHOCUTEIbHOCTH; YPAaBHEHHUS TPABUTALIMOHHOTO MOJISI; YpAaBHEHUS IBIKEHUS
YacTUIl U (pU3NUYECKUX MTOJIeN B IPAaBUTALIMIOHHOM I0JI€; OCHOBHBIE 3(P(PEKTHI, MPOSBIIAIOINECS B CHIIBHBIX TPABUTALIMOHHBIX
HOJISAX; CIOCOOBI MOJM(UKAIIMY TEOPUH TpaBUTALIMK DIHIITEHHA

JloKeH yMeTh:

BBINOJIHATh PEIATUBUCTCKIE ITPpeoOpa3oBaHys (PU3MYECKUX BEJIWYHMH MU NIEPEXOAE U3 OTHON CHCTEMbl KOOPAUHAT B
JPYrylo; IEPeXoJuTh OT KOBAPUAHTHOH (DOPMBI 3aIIMCH YPABHEHMIT ABMKEHUS K KOOPAUHATHON; BBIYMCIIATH KOMIIOHEHTHI
TeH30pa DUHIITENRHA B 33JaHHON METPHKE

I[OJDKGH BJIag€Th:

COBPEMEHHBIMU MATEMATUYECKUMU U TEOPETUIECKUMU METOJaMH UCCIIEAOBAHUSA TOJIeH TATOTEHUSI

2. Mecto gucuumimabl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.07.02 Juciurivael (MOAy/IK)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenbHOl nporpammsl 03.05.01 "Acrporomust (AcTpodr3HuKa 1 KOCMOJIOTHs)" M OTHOCUTCS K JUCHMIUIMHAM TI0 BHIOOPY
yactu OITOII BO, ¢opMupyemoii yuacTHIKaMH 00pa30BaTeIbHbIX OTHOILICHHUH.

OcBauBaercs Ha 6 Kypce B 12 cemectpe.

3. O0beM QUCHUILIMHLI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEeJEeHHbIX HA
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3ayeTHbIX (bie) enunuil(bl) Ha 108 yaca(oB).

KonraktHas padora - 55 yaca(oB), B TOM 4HCIIe JIeKITuH - 18 yaca(oB), mpakTudeckue 3aHaTusA - 0 yaca(oB), 1a00paTOpHBIC
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoTH! - 1 yaca(oB).

CamocrositenibHast pabota - 53 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI AUCLIUIUTIHBL: 3a49eT B 12 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢c yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa0OThI O JUCHHUILIHHE (MO/IYJIIO)
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IMporpamma auctmuiias "Ou3nKa YepHLIX JbIp ¥ HeRTpoHHBIX 3Be3]"; 03.05.01 "AcrpoHomust'.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. Maremaruyeckoe onvcaHue YepHbIX AbIp 12 ] 0 0 0 12 0 20

) Tema 2. Pusuka u acTpopr3rKa YEPHBIX ABIP
4 2 onep KANUEe (U CIAILTTHE (Mn'n‘y nsr)
Yot RS SRS PR e P Mrx apip| 12 2 0 0 0 12 0 13

DI ITCRTVTUNODIA SATATVIVL.

12 8 0 0 0 12 0 20

. ' paBUTAIIMOHHOE TI0JI€ TATOTEIONINX TeJl. 3aOH HLIETOHhS Crgrualcko¢ chdpuuerku immerpidfioe 0 53
[PABUTALMOHHOE TIOJIE Pemnenue I"Rﬂpnnmm\gﬁ T'eonetuueckiie B HPOCIPAHCTBE. ITRQPIIITII/]]ITLE.Q Tnobanrpag c PYKTYPa
nipoctpaHcTBa-Bpemenu [IBapuimbaa. Merpuku Jlemerpa u Kpyckana. I'opuszonT coobituid. [Tuarpammbl Kaprepa-ITlenpoy3a.
Bpataomnuecs yepnsie apipbl. Merpuka Keppa. 3apsikeHHble uepHbie Ibipbl. MeTpuka Paiicuepa-Hopacrpema. Teopema 06
OTCYTCTBHH "BOJIOC".

TeMbl NpaKTUYECKUX 3aHSTHIL:

BsiBox metpuku IlIBapiinmibpia Kak pereHus: BAKyyMHbBIX ypaBHEHUI DUHINTEIHA. BbluncieHne reoMeTpuieckux BeJIMUKH B
npoctpancTBax lIBapmmmibaa u Keppa. [Toctpoenue u penienre reoie3nIecKux ypaBHeHU! B rmpoctpaHcTBe [lBapiimmibaa.

Tema 2. ®u3uka n actpou3nka 4epHbIX JbIP
TeMbl JIEKIMOHHBIX 3aHSATHIL:

r paBI/ITaHI/IOHHHﬁ KOJLIaIIC 3BE3/. (DOpMI/IpOBaHI/Ie OebIX KapJIMKOB, HeflTpOHHbIX 3B€3/1, YCPHBIX JbIP. qCpHLIC AbIPbI 3BE3IHBIX
Macc. CiaustHue YEPHbIX AbIP. CBerMaCCI/IBHLIC YEPHLIC AbIPHI B IraJTaKTHUKaXx. AKTHBHbBIE AApa ralakTuk. AKerL[I/Iﬂ BCIICCTBa
Ha YEPHLIC ObIPbI. MeTtopap! Ha6J'IIO,HeHI/IH YEPHbIX ObIP.

Tembl TpaKTUYECKUX 3aHITUN:
BriBoa u pemienue ypaBuenuil TonmeHa-OrnmneHreiimepa-Boskosa. ITocTpoeHre TeHrn YepHOM JIbIPbI.

Tema 3. BBenenne B (pU3NKY KPOTOBBIX HOP
TeMbl JIEKIMOHHBIX 3aHSTHIL:

[NousTre o kpoToBbIX HOpax. KpoToBasi Hopa DiiHinTeiiHa-Posena. 'unore3a Yunepa: macca 6e3 Macchl, 3apsij 6e3 3apsija.
IIpocrpancTBeHHO-BpemeHHas neHa. IIpoxogumas kporosas Hopa Moppuca-TopHa. Y cioBus ropJoBUHEL Y CJIOBUE
MPOXOJMMOCTU. DHEPreTUUECKUE yCIOBUS U 3K30THYecKast MaTepus. Kpotosas Hopa Diuuca-bponnukosa. ®anTomMHOe
cKaysipHoe 1noJie. KpoToBeie HOpbI B MOAM(HLIMPOBAHHBIX TEOPHs rpaBUTALMU. ['eoie3nyeckue B MpoCTpaHCTBE-BpEMEHH
NPOXOJMMON KPOTOBOW HOpbL. MeTo/ibl HabJMoIeH!UsT KPOTOBBIX HOp. I 'paBuTalimoHHoe uH3upoBaHue. "TeHb" KpOTOBOM HOPBI.

Temnr IMPAKTUYCCKUX 3aHSATHN:

Berurcrnenre reomeTpuyecKMX BEIMYHMH B IPOCTPAHCTBE-BPEMEHU KPOTOBOM HOpEl Moppuca-TopHa u Dnmca-BpoHHKOBa.
[ocTpoeHue u pellieHre reo/Ie3NYeCKUX YpaBHEHUH B 9TUX IPOCTPAHCTBAX.

5. IlepeyeHb yueOHO-METOJUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSITEJbHOM PadoThl 00yUJalomUXCs M0
JUCHUNIIHE (MO/LYJII0)

CamocrositesnpHast paboTa 00y4aloLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBatesisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosTeNnbHAsl paboTa MOAPa3Ae/seTCss HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACJBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCcTosITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHUII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS PEerJlaMEHTHPYETCs HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOMYECKOH JTUTepaTypOil M SJEKTPOHHBIMU 00Pa30BATEIbHBIMU PECypCaMu, BKIIOYASL:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMbI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

ADpXUB 3JIEKTPOHHBIX MyOJIMKAIMil Hay4YHBIX cTaTew - http://arxiv.org/
Bu6morexa EqWorld MUP MATEMATUYECKHMX YPABHEHUI - http://eqworld.ipmnet.ru/indexr.htm
O6pazoBarenbHbiii poekT A.H. Bapruna - OTO, kocMororusi, actpoHomusi - http://www.phds.ru/book_ph_oto.html

DjeKTpoHHast GMOIMOTEKa MEXaHUKO-MaTeMaTHIecKoro akysbrera MOCKOBCKOrO rocyJapcTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOIyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLINHU HazHaueHwe JieKITiK B y4eOHOM ITPOIIecce B TOM, YTOOBI TIOMOYb OCBOHTH (DyHIIaMEHTaJIbHBIE TPOOIeMBI Kypca,
OBJIQZIETh MOHATUSAMYU U METOJJAMU U3Y4aeMOU JUCIUTUIMHBI.

Paz6op u ycBOEHHeE JIEKITMOHHOTO MaTepUaia.

IMoce kaxa0# JIEKIMU CTYACHTY Clie/lyeT BHUMATEJIbHO MPOYUTATh U pa300paTh KOHCIIEKT, TIPU 3TOM:

- MIOHSITh U 3aIIOMHUTH BCE HOBbIE OIpe/IesIeHus],

- MIOHSITh BCE MaTeMaTUYeCKHe BBIKJIAIKU U JiekKalle B UX OCHOBE (PU3UUYECKUE MOJIOKEHUS U JOTYIIeHUS,

- BOCIIPOM3BECTH BCE BBHIKJIAJIKU CAMOCTOSITEIbHO, HE IJIsI/Is1 B KOHCIIEKT,

- BBIIIOJIHUTH WM JJOAEJATh BHIKJIAJKU, KOTOPBIE JIEKTOP MpPEeANUcall ClIeaTh CAMOCTOSITENIbHO (€C/I TAKOBbIE
HWMEIOTCS),

- CAMOCTOSITEJIFHO Pa300paTh MaTeprall, YKa3aHHbIN JIEKTOPOM, UCTIOJb3YsI JOCTYITHbIC HCTOYHUKH (OyMaKHbIE
WUJIM 3JIEKTPOHHBIE),

IIpu BO3HUKHOBEHUH KaKMX-THMOO TPYAHOCTEN ¢ IOHMMAaHUEM MaTepuia peKOMEH/IyeTCsl OOpaTUThCS 3a
TOMOIIBIO K JIEKTOPY.

nabopatophsle | JlJaGopaTopHbIe 3aHATHS - CYIIECTBEHHBIN JIeMeHT y4eOHOro Mporiecca B OpraHM3aly BICILIETro

padoThI 00pa3oBaHus, B X0/ie KOTOpOro odyvaonyecs: (baKTUUECKH BIIEPBbIE CTAIKUBAIOTCS C
CaMOCTOSITEJILHOI IIPAKTHYECKOM IesTeIbHOCTBIO B KOHKPETHOH odnacty. JlabopaTopHbIe 3aHATHS,
KakK ¥ pyrue BUABI IPAKTUUECKUX 3aHATHH, SBISIOTCS CPEIHUM 3BEHOM MEXIY YIIyOJIeHHOM
TEOPETUYUECKOM paboTON 00YUAIOIINXCSI HA JIEKIUSIX, CEMUHAPAX U IPUMEHEHUEeM 3HaHUI Ha
MPaKTUKe. DTH 3aHATUS YIAYHO COUYETAIOT SJIEMEHTHI TEOPETUUECKOT0 MCCIIEI0BAHMS U MPAKTHYECKOH
padoThI.

CaMoCTOsI- Ecnu yactb yueOHOro MaTepuasa OTBeJJeHa Ha CAMOCTOATEIBHOE U3YUeHHUE, TO HEOOXOIMMO IPUCTYIIUTh K 3TOMY
TeJIbHasA padoTa | He3aMeJIMTENIBHO II0CIIe YKa3aHHs IpenoaBaTelis U OCBOUTh MaTepyall B OTBEJEHHbIE UM CPOKU. Matepuan
CJIeyeT U3yUYHTh 1O JOCTYIHBIM OYMaKHBIM U 3JIEKTPOHHBIM UCTOYHHUKAM, O KOTOPBIX COOOIIUT IPeroaBaTtellb,
1 nHOpMaIHs O KOTOPHIX COJIEPKHUTCS B y4eOHOM IUIaHE.

3a4er OO0yyaroluiics o Matepuasam JeKI1i, OCHOBHOH U JOTIOJHUTEIbHOM JIUTEPATyPhl I0JKEH BCECTOPOHHE U
CHCTeMaTHYeCKH U3y4YHTh BOIIPOCHI, BHIHOCHMBbIE Ha 3aueT. OH Takxe 00s3aH U3YUUTh YIeOHO-IIPOrPAMMHBIN
MartepHall U yMeTb CBOOOJHO BBIIOIHATH 3a/IaHHSI, IPELyCMOTPEHHBIE IIPOrPaMMON, YCBOUTH B3aUMOCBS3b
OCHOBHBIX ITOHSTUI TUCUMIUIMHBI B MX 3HAYSHUH U151 TpUoOpeTaeMoil Ipodeccui, MpOsIBUTh TBOPUECKUE
CIIOCOOHOCTH B IIOHUMAHHH, 3JI0KEHHHU Y UCIIOJIb30BaHUH YUeOHO-TIPOrpaMMHOTO MaTepuaa

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMaNMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoIecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpaMmme JUCHMUIUIAHBI (MOLYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILITHHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOYJIO) BKIIIOUAET B ce0s1 CeayoIIne
KOMIIOHEHTHI:

[NomenieHust 4151 caMOCTOSATENBHOM pabOThl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOIBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTeprasioB.
My npTUMeauiHas ayAUTOPUSL.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

Ipu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIEYIOIIe METO/IBI U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIMK 00yYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIE
bopmpl, y10OHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctr: 03.05.01
"Actporomus" ¥ crienpaan3anun " AcTpousrKa U KOCMOJIOTHUS .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.07.02 @u3uxa uephvix Obip U HEmpOHHbIX 3630

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzans:_AcTpodu3nKa U KOCMOJIOTUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Anekcees, C. Beeenue B 00IILyI0 TEOPUIO OTHOCUTEIBHOCTH, €€ COBPEMEHHOE Pa3BUTHE U MPIIOKEHUS: yueOHoe mocodue /
Anekcees C., [Tamarueix E.A., Ypcynos A.B., - 2-e u3na., crep. - Mocksa : ®nunTta, U30-Bo Ypan. yHu-ta, 2017. - 380 c. ISBN
978-5-9765-2612-9. - Tekcr : anexTpoHHBIH. - URL: https://znanium.com/catalog/product/945379 (nata oGpaenusi:
15.05.2023). - Pexum goctyna: o NOJIHCKE.

2. 3axapos, B. [I. Tsrorenue: ot Apucrotesns 1o DiiHiTelHa : yyeObHoe nocodue / B. [I. 3axapos. - 4-e u3s1. - Mockaa :
Jlaboparopus 3Hanwmit, 2020. - 281 c. - ISBN 978-5-00101-816-2. - Tekcr : a1neKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/151470 (mata obpamenust: 15.05.2023). - Pexum nocrymna: 1jis aBTOpu3.
OJIb30BaTeIeH.

3. JIykam, B. H. ®uznveckas kocmonorus / B. H. Jlykam, E. B. MuxeeBa. - Mocksa : DU3MATJIUT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTe4Has cuctema. - URL:
https://e.lanbook.com/book/5279 (nata o6pamenus: 15.05.2023). - Pexxum goctyna: 1j1sl aBTOpPH3. TMOJTb30BaTEIeH.

4. babyposa, O. B. MaremaTrdeckrie OCHOBB COBPEMEHHOH Teopyy rpaBurtanin: MoHorpacdus / O. B. Babyposa, b. H.
®ponos. - Mocksa : MIIT'Y, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - Tekct : anekTpoHHbIid. - URL:
https://znanium.com/catalog/product/435876 (nara o6pamenus: 15.05.2023). - Pexum gocTyma: 1o MoArvcke.

[onosHATEILHAS JUTEpPATYypa:

1. Jlaupnay, JI. JI. Teoperuueckas pusuka : yuedHoe nocodwue : B 10 Tomax / JI. [. Jlannpay, E. M. JIudumi ; mon pegakuueit JI.
I1. TTutaesckoro. - 9-e uzn., crepeoruir. - Mocksa : PUSMATIIUT, 2020 - Tom 2 : Teopust mons - 2020. - 508 c. - ISBN
978-5-9221-1568-1. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTevHas cuctema. - URL:
https://e.lanbook.com/book/185651 (nata obpamenus: 15.05.2023). - Pexxum jrocTyna: Uist aBTOpH3. TOJIb30BATEIIEH.

2.beckun, B. C. I'paButanms u acrpodusuka : yaedHoe nocodbue / B. C. Beckus. - Mocksa : PUBMATIINT, 2009. - 158 c. -
ISBN 978-5-9221-1054-9. - Tekcr : aneKTpoHHSIH // JIaHb : a5ekTpoHHO-OMOMHMoTeyHast cuctema. - URL:
https://e.lanbook.com/book/2114 (mata o6pamenus: 15.05.2023). - Pexxum mocTyna: s aBTOPH3. TOTb30BaTEIeH.

3. ®ypcaes, [I. B. Benenue B Teopuio rpaBUTalMY U ee TIPUJIOKeHUs : yueOHoe nocooue / 1. B. @ypcaes. - [lyOHa :
Tlocynapcreennsiii yausepcutet 'Hyona’, 2013. - 80 c. - ISBN 978-5-89847-396-9. - Tekcr : anekTponHbii // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/154477 (nata obpamenusi:15.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanu3ans:_AcTpodu3nKa U KOCMOJIOTUS

Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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