IMporpamma auctmumias "Hebecnas mexanuka'; 03.05.01 "Acrponomus”.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WNucturyt dpusuku

C
2
=

ry
=
- o

£

4

. T,PASOBA .

< O <o BATET 1o 4y N0y,

ks iy PETELCESY Ry
h08) FEDERAL T2 200
Cahe == v

A

VRS

E.A. Typunoea

28 despana 2055"1".'

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI

Hebecnaa mexanvka

Crenpansaocth: 03.05.01 - ActpoHOoMUS

Criermanuzars:_AcTpodr3uKa U KOCMOIOTHS
Ksamiduxkarms BeimyckHuka:_ Acrponom. Ilpenonasarens
dopma 0byueHust:_0YHOoe

SI3bIK OOyUCHHMSI: PYCCKUI
Ton Havasa 00yueHus mo oOpa3oBatesibHON nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky
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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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IporpaMmy AUCHMIUTHHEL pa3padoTaii(a)(u): DoreHT, K.H. 3aruayuimH A.A. (Kadenpa acTpoHOMIM ¥ KOCMUYECKOU T'e0Ie3HH,
Ortaenenuve actpopu3uKy U KocMuveckoi reofesun), ArAZagidullin@kpfu.ru

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
IK-4 BriageHue HaOMOJaTEIbHBIMHI U SKCIIEPUMEHTAIbHBIMK METOJAMU UCCIIeJOBAHUI
ACTPOHOMMYECKUX U (PU3NUECKUX OOBEKTOB U SIBJICHUI

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIE 3aKOHBI IBHKEHUSI HEOECHBIX TeJl, 3JIEMEHTBI OPOUTHI U IMANIA30H UX U3MEHEHMUsI, METO/IbI OITPE/IeNICHUsT OPOUT
CIyTHUKOB U3 HAOJIOCHUIA, TUTIBI JBYKEHUS CITyTHUKOB, aCTEPOUIIOB, KOMET, OCHOBHI Teopru aBmkeHns IC3; ocHOBHBIE
BO3MYIIEHUS B IBUKEHUHU TUIaHET, CilyTHUKOB U VIC3 1 criocoObl MX OIpe/ie/ieH sl
HokeH yMeTh:

BBIYHCJIATH TOUCKOBYIO S(I)CMCPI/IIIY, SJICMCHTBI Op6I/ITI)I IO YIJIOBBIM U CMEIIAHHbIM Ha6IIIOIICHI/IHM.

JlomxeH Bl1afeTh:

METOJMKOH BBIUKCIIEHHUS U YTydIeHus 3(peMepu ¥ OpouT HeOECHBIX TeJl U3 HaOJIOISHUH.

IIOJI)KCH AEMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

pa60TaTI> C IaHHBIMH aCTPOHOMUYECKUX Ha6J’IIOILeHPIfI " KaTaJIOrOB.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HaunHast qucruruivHa (MOayJib) BKoveHa B paszfen "B1.B.02 [Mucnuruimasn (MOgysm)" OCHOBHOM MPO(ecCHOHANTBHOMN
obpazosarensrol nporpammsbl 03.05.01 "Actporomust (Actpodusuka u kocmosorust)” u otHocutcs K yactu OITOIT BO,
(opmupyemMoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHHH.

OcBauBaercs Ha 3 Kypce B 5, 6 cemecTpax.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnoasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIMILUIMHBI COCTABJIsAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 vaca(oB).

KonraktHast pabota - 116 yaca(oB), B TOM uucIie Jiekiuu - 64 daca(oB), npaktuyeckue 3aHsatus - S0 yaca(os), 1abopatopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHON paboThI - 2 yaca(oB).

CamocTosiTenbHast padoTa - 73 yaca(oB).
KouTposns (3auét / x3amen) - 27 yaca(oB).
Popma NpOMeKYyTOUHOI'O KOHTPOJIS IUCLUIUIMHBL: 9K3aMEH B 5 ceMecTpe; 3a4eT C OLIEHKO! B 6 cemecTpe.

4. Copep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0E€MKOCTb (B 4acax) cTOs-

N Pazgeant qucuumannb / Ce- Texmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayas MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe | Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. ITpenmer u 3anaun HeOECHON MEXAHUKH.
1 3agaya qByx Tei. Ilputarusaommii u
" |[HENpPUTATMBAIOLINIA CITyTHUKH.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) 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
Tema 2. 3amaua aByx Tes. IlepBble HHTETpaIbl
2. |mudepeHIranbHbIX YPaBHEHUI JBUKEHUS. 5 6 0 10 0 0 0 10
Tewma 3. Turisl HEBO3MYILIEHHOTO ABUKEHUS
3. |cyTHHKA. Y paBHEHME TPAEKTOPUM IBHKEHUSA 5 8 0 10 0 0 0 11
HeOEeCHOro TeJa.
4. Tema 4. Ddemepra HeOECHOTO Tesa U ee 5 g 0 g 0 0 0 10
orpefelieHueE.
Tema 5. ITocTaHoBKa 3a1a4u ¥ METOJIBI
5 [ompeieNients IeMEHTOB HeBO3MYIIIEHHO OpOUTHI 5 3 0 0 0 0 0 9
13 HAOJIIOIEHUI.
6. Tewma 6. I[IpUHIMIBI ¥ OCHOBHBIE STAIIBl YTy UIICHUS 6 6 0 > 0 0 0 4
HEBO3MYILICHHBIX OPOMT.
Tema 7. TloHsATHE BO3MYIIAEMOTO ABVKEHHUSI.
7. |3agada n e B HEOECHON MEXaHUKE. 6 8 0 4 0 0 0 6
g Tema 8. MeiTon Bapualyy NPOU3BOJIBHON 6 6 0 4 0 0 0 6
noctostHHOM. OO01as cxema MeTo/ia.
Tema 9. KaHoHMYecKue ypaBHEHUS B HEOECHOM
9. [MexaHuKe ¥ NOHATHE UX UHTEIPUPYEMOCTH. 6 6 0 4 0 0 0 6
10. Tema 10. OrpannveHHas 3agada Tpex Tedl. 6 4 0 > 0 0 0 3
MToro 64 0 50 0 0 0 73

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)

Tema 1. IlpeameT u 3a7aun HeOeCcHOI MeXaHUKU. 3aavda AByX TeJ. IIpurarnBaomuii 1 HeNPUTATHB AU
CHYTHI/IK]{I.

Hcroprueckuil ouepk pa3BUTHsI HeOECHOM MEXaHUKH Kak Hayku. OCHOBHbIE STallbl U JOCTHXEHHs. I3MeHeHue
MHPOBO33pEHUYECKHX IpeICTaBIeHM Ha iaHeTy 3emiis 1 ConHeuHylo cucteMy. COBpeMeHHbIe HayYHbIe
HeOeCHOMEXaHMYECKHe IIKOJIbL. 3a7aya ABYX Tell. [IpUTAruBaomuii 1 HeNpUTArMBAIOIIMIA CIyTHUKY. [locTaHOBKA 3a1a4K 1
g depeHIaIbHbe ypaBHEHS.

Tema 2. 3axaua nByx teJ. [lepBbie naTEerpass! qud g epeHnuaILHBIX YPABHEHAN JBHKEHUS.

INepsbie nHTErpass! HuddepeHINnaIbHIX YpaBHEHUH IBIKEeHNs. VIHTerpansl momaiei, saeprun, Jlammaca u ux cieacTBusl.
IepBble MHTErpasbl B CKAISPHOM M BEKTOPHOM BHAX, B IMOJSIPHBIX KOOPAMHATAX. MaTeMaTHIecKHid BhIBOJ 3aKOHOB Kerutepa
3aj1a9M ABYX TeJl. [lepBblid U BTOpoi 0000meHHble 3akoHbl Kertepa, TpeTuii 3akoH Kerutepa uist 3JIMITAYECKOA OpOUTHI.

Tema 3. Tunnl HEBO3MYHICHHOI0 ABUKE€HUA CITYTHHKA. YpaBHeHHe TPACKTOPUM IBUKECHUS HeOeCcHOro TeJa.

prFOBOC, SJIIMIITUYECKOE, Hapa60m/1qecxoe, FI/IHCP6OIII/I‘IGCKOG, HpHMOHHHCﬁHOG JABUKCHUE CITYTHHKA. ACTpOHOMI/I‘IGCKI/Iﬁ
CMBICJI TOCTOSAHHBIX UHTEIPUPOBAHU A, KEIIJIEPOBCKUE JIEMEHTDI 0p6I/ITLI, Mpeacybl UX U3MCHEHUS. ypaBHCHI/IG Kermepa u
CIIOCOOBI €70 penieHus. OCHOBHBIE (I)OpMyHLI KPYyroBoro, 3JUIMINTAU4YE€CKOro, Hapa60m/1qecxor0 u FI/IHep6OHI/I‘ICCKOFO IIBI/I)KCHI/IfI.

Tema 4. Dpemepnaa HeOeCHOrO TeJia U €€ ONpeesieHHe.

Ddemepuna HeOGeCHOro Tesa. BruucieHne mpsMOYTroJIbHBIX FeIMOIEHTPHYECKHUX M TeolleHTpHYecKuX KoopauHat. [lepexon k
9KBATOPHATBHBIM U SKJIMIITUIECKIM T'eJIO- ¥ TeOLeHTPUYEeCKUM KoopanHaTam. HasHaueHne achemepupl 1 ee TOUHOCTb.
Tpacca criyTHHKa, 3a/1a9M [lepexBata U nepesnéra, Tpaektropun I'omana. [IpogoikurensHOCTS Nepenéra, Teopema Jlambepra.

Tema 5. IlocTaHoBKa 3aa4i 1 METOIbI ornpeaeJieHuda 3J€EMEHTOB HeB03My1HeHHOi7[ Opﬁl/ITbI u3 HaﬁJIlO)IeHHﬁ.
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IocraHoBKa 327249y OMpe/e/ieHAsI JIEMEHTOB HEBO3MYITIEHHO! opOUTHI M3 HaOmoaeHuit. Mertomasr Jlarpanxa, ['aycca
(xmaccuyeckue mMeTosl), Jlarnaca (mpsiMeie MeToibl), Dckobaiia, Befikepa (cMelmaHHbBIe METO/IBI), TIO TPEM YTJIOBBIM
HaOJTIO/IeHUsIM, TI0 CMEIIIaHHBIM JaHHBIM. Onpe/iesieHre MPUOINKEeHHOH HEBO3MYIIIEHHON OPOUTHI O IBYM HAOTIOICHUSIM.

Tema 6. IIpuHOUNBI ¥ 0CHOBHBIE ITANbI YJIyYlIeHHSI HEBO3MYIEHHBIX OPOHUT.

[IpuHLMITBL ¥ OCHOBHBIE 3TAITBl YJIyUIIeH!s] HEBO3MYIIEHHBIX OpOUT. CriocoObl BAPHAIIMY I'eTMOLIEHTPUIECKUX PACCTOSTHUN
paccrosiHui 1 cpefHeit anoManmiu. [nddepeHnmanbHbi crocod yirydrneHust opout. PaziiokeHre KOOpAUHAT B PsIIBI 110
CTEeTeHsAM BPEMEHH, SKCIEHTPHUECKON 1 cpeHell anHoManmii. Penenne nuddepeHanbHpIX ypaBHEHUH METOJOM YHCJIEHHOTO
VHTErpUPOBAHUSI.

Tema 7. IloHsiTHE BO3MYyIIaeMOro ABHKeHHsI. 3a/1aya N TeJ B HeOeCHOI MeXaHHKe.

IonsArtre o Bo3MyLaoIed cuie. JJeficTBre COCTAaBIAIIIX BOMYIIAIOIIEH CUIIbl Ha JIeMeHThl opOuThl. ['eomeTpuyeckas
uHTrepnperauus. [locraHoBKa 3a1auu n Tej1. Y paBHEHUs JBIKEHUs B aOCOMOTHBIX KoopauHaTtax. CusoBas (pynkuusi. CBoiicTsa
cuioBoi (pyHKIMU. VIHTerpassl ypaBHeHUH 3aaa4u n Tes1. Pesynastatel BpyHca, ITyankape, Ilennese. Jpuxenue ConHeuHoR
CHCTeMBl OTHOCHUTENBHO 3BE3]. [1nockocts Jlannaca. [lepsast ¢hoopMa ypaBHEHUIT OTHOCUTENILHOTO JBUKEHHUS 3a1a4M N TEL.
[eprypbanmonnas yHKIMS.

Tema 8. MeToa Bapuanun nNpou3BoJIbHOM MocTOossHHO. O0Imas cxema MeToaa.

Mertop, Bapualyy MporU3BOJIbHBIX TOCTOAHHBIX. OCKyJ'[I/IpyI()H_[I/Ie 35ieMeHThl. OCHOBHAs orepanus. BruiBog ypaBHeHI/Iﬁ
Sﬁﬂepa-HbIOTOHa IJIA OCKYJIMPYIOIIUX JIEMEHTOB. ypaBHCHI/IH ABUIKEHUA UCKYCCTBEHHOI'O CITYTHUKA B HEHEHTPAJILHOM I10JI€
TATOTEHUS 3eMJIN. ypaBHCHI/IH JBUXKCHUA NC3 ¢ y‘{éTOM COIIPOTUBJICHUSA aTMOC(i)Cpr. PenstuBucrckue TMOITPpaBKH.

Tema 9. KaHoHnYeCKHe YPABHEHHsI B He0eCHOIl MeXaHHKe U MOHATHE HX HHTEerPHPYyeMOCTH.

Kanonuueckue YpaBHEHUA. IlonsTtue HUHTETPpUPYEMOCTH KAHOHUYCCKUX ypaBHCHIflﬁ. KanoHnueckue 37eMEeHTHI SJUTMITTHYECKOTO
JBUKCHUA. ypaBHeHI/IH JIarpacha U1 OCKYJIMPYIOIUX JIEMEHTOB. Pemenue ypaBHeHI/Iﬁ ABUXCHUA IUIAHET B cbopMe
JIarpaana. CaoiicTBa BO3MyU_[CHI/Iﬁ. YcToiunBOCTh U 9BOJIIOIUA CostHeyHO# cucTeMbl. Majible 3HaMeHaTeNu 1 PE30OHAHCHI.
KpaTKaH XapaKTEpUCTUKA Teopnﬁ JBUXKCHUA OOJIBIINX IJIaHET, .HyHLI, CITYTHMKOB IIJTAHET, aCTEPOUI0B, KOMET.

Tema 10. OrpannveHnHas 3a/1aya Tpex TeJl.

INocraHoBKa OrpaHUYEHHON 3a1a4u TPEX Tesl. Y paBHEHHsI ABMKEHUS B aOCOIOTHBIX KOOPJIMHATAX. Y PaBHEHHs ABUKCHUS
OrpaHUYEHHON 33/1auu TPEX TeJl B CHHOAMYECKOH crcTeMe koopauHat. MHTerpan dkoou. Obsnactu 1onycTUMOro ABUKEHUS B
OrpaHUYeHHOH 3a1aue Tpéx Ten. Touku mopanmu. [IBrkeHre B OKPECTHOCTX Touyek Juopanuu. OTKpbiTHe TuiaHeTsl HenryH.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yJalomMUXcs Mo
JUCHUNINHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCSA MO 33JaHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa 0OYUAIOIHUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILUIMHBI, TaK U MPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUIA 1 OTPaOOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil M SIEKTPOHHBIMU 00PAa30BATEIbHBIME PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM CelMaIMTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaabHOro rocyJapcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
nipodreccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

NmmyxameTtoBa M.I., Korapateera E.JI. Pernienue 3a1au mo HeGecHOM MeXaHUKe U acTpoauHamuike. Kazanb: duzndeckuit
(paxynprer Kazanckoro rocygapcreenHoro ynusepcuteta, 2009. 40 c. -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21569/06_46_2008_000220.pdf

JIykbsiros JLT., Hupmun .M. Jlekuuu no HeGecHO# Mexanuke. AjMatel: DBepo, 2009. 277 c. -
http://www.sai.msu.ru/neb/rw/Luk_monog.pdf

CokonoBa M.T'., Ycanun B.C. [Ipaktrkym no HebecHoil Mexanuke. Kazanb: M3n-Bo Kazan. yn-ta, 2016. 40 c. -
http://dspace.kpfu.ru/xmlui/handle/net/34800

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Actpo-apxuB [TPAO AKIL] ®NAH - http://astro-archive.prao.ru/books/books.php

I'pymmna m3parensctB MANK Hayka/WnTepnepronuka - http://www.maik.ru/

Herxenue wianet (3D-anumanus) - http://www.space.utema.ru

Ennnas xomnekumst Lndposeix O6pazoBatensHbix Pecypcos - school-collection.edu.ru?catalog/search
Wzparenscto Hlnpunrep - http://rd.springer.com/

N3parensctBo Dab3eBup - http://www.sciencedirect.com/

Hayunast snektpoHHas 6ubnorteka - http://elibrary.ru/defaultx.asp

Hayuno-Teopetnueckuii xypHan Kunematrka u (pusrika HeOeCHBIX Tel -
http://mao.kiev.ua/index.php/ua/vydannia/kinematikaitem

Ortaen aunamuku CosHeuHo# cuctemsl JlabopaTopun peaktuBHoro asrkeHust NASA - https://ssd. jpl.nasa.gov/
ITouckoBas ¢gopma Cucremsl acTpopusnueckux JaHHbIX - http://adsabs.harvard.edu/abstract_service.html
Poccuiickoe oopazoBanue. PenepaibHblii 00pa3oBaTesbHbIN noptai - http://www.edu.ru

Hentp manbix maner MAC - http://www.minorplanetcenter.net/

enrpanbHoe 610po actpoHomuueckux teserpamMm MAC - http://www.cbat.eps.harvard.edu/index.html
DJeKTpoHHAs Hay4Has oubmoteka - http://nehudlit.ru/books/subcat348.html

9. MeToandecKne yKa3aHHA UIA 00yJaIomMXCs M0 0CBOEHUIO JUCIUIIAHBI (MOXyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLIUH BasxHoIi cocTaBHOH 4acThio y4eOHOTO Ipoliecca B By3€ SIBJISIOTCS JIEKIIMOHHbIE 3aHATHS. B X0/ JTeKIIMOHHBIX
3aHSATHI HEOOXOJUMO BECTH KOHCIIEKTHPOBaHHe yueOHOro Matepuaia. O6pamars BHUIMaHue Ha KaTeropuu,
(popMyIMPOBKHY, pacCKphIBAIOIIME COAEPKAHUE TeX WIN UHBIX SIBJIEHUN U MTPOLIECCOB, HAY4YHBIE BBIBOJBI U
MPaKTUYECKUE PEKOMEH ALY, OJIOKUTEIbHBIN OIBIT B OPATOPCKOM HCKycCTBe. JKeaTenbHO OCTaBUTh B
pabouMx KOHCHEKTax I0JIsl, Ha KOTOPBIX JIesIaTh MOMETKU U3 PEKOMEHJOBaHHOM JIMTEPaTyphl, IONOIHSIOIINE
Marepuajl MPOCIyIIaHHO! JIEKLIUH, a TAaKXKe MOJUepKUBAIOLIYE 0COOYI0 BAXXHOCTh T€X WJIM MHBIX TEOPETUYECKHUX
MOJIOXKEHUH. 3a/laBaTh NPENoJaBaTeII0 YTOYHSIONINE BOIPOCH! C LIENIbI0 YACHEHUS TEOPETUIECKUX MOJIOKEHU,
pas3pelieHys CIOPHBIX CUTYalUi.

npaktiyeckre | OCHOBHOE Ha3HAUSHHUE MPAKTUYECKUX 3aHATHH - 3TO OoJiee TeCHOe O0IIeHNe peroiaBaTesisi Co CTyJeHTaMH Ha

3aHATUA TEeMbI OlpeieIEHHbIe TIperofiaBaTesieM 3apaHee. [1py moarotoBke TpedyeTcs MOMBITAThCS BHITOJHUTh BCE
JOMAIIIHHE 3aJaHHUs1 U TTONBITaThCsl Hanbosiee YETKO chopMyMpoBaTh He MOHATHBIE U MTPOOJIEMHBIE STAIIbl
BO3HUKIIME NIPH 3TOM. HerocpeacTBeHHO Ha 3aHATHH HYKHO OOCYAUTh BOSHHUKIIME BOIPOCH C MPETIOaBaATENIEM.
Oco60oe BHIMaHHE ITPY 9TOM HEOOXOAUMO OOpATUTh Ha COAEpKaHUe OCHOBHBIX MOJIOKEHHUI U BHIBOZIOB,
00BsICHEHHE SIBJICHUIT 1 (DAKTOB, ysICHEHHE IPAKTHYECKOrO NMPUJIOKEHHST PACCMATPUBAEMBIX TEOPETHIECKUX
BOIIPOCOB.

CaMoCTOsI- BHeaynutopHasi camocTosTeNbHas paboTa BHIIONHSAETCS CTYJSHTOM TI0 3aJaHHIO0 NIperogaBatens, 6e3 ero
TeJIbHasI padoTa | HEMOCPEACTBEHHOTO YUACTHs, HO TIPU TIOCTOSTHHOM KOHCYJIbTUPOBAHHH B IPOIIECCE BHITOJTHEHU 3aaanui. [Tpu
3TOM B IIPOIIECCE CAMOCTOSITENIBHOTO pellieHus 3a1a4 1o Kypcy 'HebGecHast MmexaHMKa' HEOOXOAUMO
TIPUJIEPKUBATHCS CIIEAYIOLIEro AJITOPUTMA: TOCTPOUTH KaK MaTeMaTHIeCcKylo MOJIeNb (HaOOp MCIIOJIb3YEeMBbIX
(opmy), Tak ¥ peaIoOYUTaEMYI0 TAPaTUrMy (COBOKYITHOCTh ITOHSITHI, TEOPUH U METOOB HCCIICIOBAHV ), BECh
IIUKJT BRIYKUCIIEHUH JTydInie pa30uTh Ha HECKOJIBKO STAIOB, YTOOBI MPOIIE OTCIICKUBATH OOIIYIO CTPYKTYPY 3a/1aud
U BBITIOJTHATH TIPOBEPKY, IIPOBEPUTH PE3YJIbTAT (NIPABUIIbHASI PA3MEPHOCTh HAMJICHHBIX BEJIUNH, COOTBETCTBUE
(pr3rueckoMy CMBICITY, TTOTIAIaHKe PEllieHHs B MHTEpBAJl OKUIaHui). B mpoiiecce caMoCTOATETbHOM OATOTOBKU
K 9K3aMEeHY CTYIEHTHI YUTAIOT paHee 3aliCaHHble MMU Ha JICKIUSAX KOHCIEKTHL. Y CIENTHOCTh CAMOCTOSITEILHOMN
MOJITOTOBKHY CTYJICHTA K 9K3aMeHY HaIPSIMYIO 3aBHCHUT OT PEryJIIPHOCTH MOCEIIEHUs M JIEKIIUH U aKKypPaTHOCTU
3aMUCH KOHCIIEKTOB.

9K3aMeH DK3aMeH IPOBOIKUTCS Ha OCHOBE OMJICTOB, B KOTODBIA BXOJMT ABA BOIPOCA HA TEMbl HEBO3MYILLICHHOTO JBHKEHUS
JBYX TeJl M BO3MYILEHHOTO ABMKEHHS N TeJl. BreTsl pasMerieHs! B JAHHOW MporpaMMe JUCIUTUIMHBL, TIPH
HEOOXOIMMOCTH MX KOIIMSI MOKET OBbITh IIOJIyYeHa y MpernojaBaresis. [ JIaBHBIM yCIOBHEM YCTIEIHOM ITIOATOTOBKU
CTyZIEHTa K 9K3aMEHY SIBJISETCS HAIMYME Y HEro akKypaTHOI'O CaMOCTOSITEIbHO 3aMMCAHHOTO KOHCIIEKTA JIEKIIUH.
OrtzenbHbIE JeTaly MOTYT ObITh YTOYHEHBI C IOMOIIBIO OCHOBHOM ¥ IOTIOJIHUTEJILHOM JITEPaTyphl, YKa3aHHOH B
JaHHOW MPOTrpamMMe JTUCHHIUINHBL.

3a4eT C OLIEHKOU HO}IFOTOBKy K 3a‘léTy uenecoo6pa3Ho Ha4datb C n0)16opa HUCTOYHHUKOB U JIMTEPATYPHI. Hpemue BCEro, ClIcayeTr
BHUMATEJIbHO MEPEYNTATH yqe6Hy}0 IporpaMmMy U nporpaMMHBIE BOITPOCHI [1JI TOATOTOBKHU K 3a4€TYy, YTOOBI
BBIJICJINTh U3 HUX HAMMEHEEC 3HAKOMBIC. I[anee JOJIKEH CJIEAOBATH ITAIl IOBTOPEHUA BCETO IMTPOTrpaMMHOIO
Marepuaja. Ha 9Ty pa60Ty uenecooGpa3H0 OTBECTH 6OJ'ILH_IyIO 4aCTb BPEMCHU. CJ'IeIIyIOI_HI/IM 9TaIlOM ABJIACTCA
CAMOKOHTPOJIb 3HAHUA U3YyYEHHOI'O MaTepurala, KOTOprfI 3aKJII0YAE€TCA B YCTHBIX OTBETAaX HAa MMPOIrpaMMHbBIC
BOITPOCHI, BBIHOCUMbIE Ha 3a4€T. Te3uchl OTBETOB Ha HaUOOJIEE CJIOKHbIE BOITPOCHI KEJIATEJIBHO 3aIllUCaTh, TaK KaK
B IIPOLIECCE 3aIMUCU BKITIOYAIOTCA AOMOJHUTEIbHBIE MOTOPHBIE PECYPCHI IAMATH.

10. ITepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJLHOr0 Mponecca
10 JUCIMILIAHE (MOAYJI0), BKJIK0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIUTIHE
(MOZyJTI0), BKIIIOYAS ITepedeHb MPOrpaMMHOT0 00ecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPEe/ICTABIICH B
[punoxennu 3 K pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaJII)HO-TeXHI/I‘[eCKOC obecrieueHre 06pa30BaTCHbHOFO nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[MomemeHust 1151 CaMOCTOSITEIbHOM paboThl 00YYAIOIINXCsl, YKOMIUIEKTOBAHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHO!N TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4eGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KowmrbioTep 1 IpUHTEp AJIs paciedyaTKy pa3JaTouyHbIX MaTepUasoB.

SAEKTPOHHBH
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MynsTUMeauiHas ayAUTOPHUS.
KommnbioTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM m1aHoM 1o crienmanbHocty: 03.05.01
"ActpoHomus" ¥ crieqyaau3anum " Actpousrka U KocMoJorus”.
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IMporpamma auctmumias "Hebecnas mexanuka'; 03.05.01 "Acrponomus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 Hebecnas mexanuxa

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 oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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