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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "Teopusa reonoteHumana”; 21.03.03 "Meoneaus n ANCTaHUMOHHOE 30HAMPOBaHMUE".

Mporpammy nmncuunnuHel paspabotan(a)(n) Kawees P.A.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
MK-25 CMOCOBHOCTb K U3YYEHMIO OMHAMUKIA N3MEHEHUSI MOBEPXHOCT 3eMi

reoge3nd4ecknmm metogamn n cpencresamm ANCTaHUMOHHOIO 30HOANPOBAHNA

[MK-26 CNOCOBHOCTb K U3Y4EHMIO PU3NYECKNX NONer 3emMnu 1 nnaHeT

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):
JonxeH 3HaTb:

- MeTobl U TEXHONOrMn MogenmpoBaHnsa rpaBMTalMoOHHOrO notTeHuhana n npuMeHeHns mMoZenen ang peweHuns
reoge3nyecknx 3aga.

JonxeH ymeTb:

- MCMOMb30BaTb OCHOBHbIE 3aKOHbI eCTECTBEHHOHAYYHbIX AUCLMMIUH B NPOMEeCcCroHanbHOM OesTensHOCTH,
NMPVIMEHATb METOAbl MaTeMaTUYeCKOro aHann3a u MooennpoBaHnsl, TEOPETUYECKOrO 1 3KCMEPUMEHTANIbHOrO
nccnenoBaHns;

JlonxeH BnageTb:

- TEOPETUYECKMMU 3HAHMSIMW MO TEOPUM NOTEHLMANA CUMbl MPUTSXKEHWS, B 0O6N1aCT NOCTAHOBKM U NYTER peLleHus
npsiMoli, 06paTHON 1 KpaeBblX 3aa4ay Teopumn noTeHumnana.

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

- CNOCOBHOCTb K N3YYEHWIO AUHAMUKI N3MEHEHMS orrypbl 3eMnn Mo AaHHbIM O CTPYKTYPE €€ rpaBUTaLMOHHOro
nonsi.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoin obpasoBatenbHol nporpamMmbl 21.03.03 "Meonesns v AUCTaHUMOHHOE 30HAMpPoBaHne (HaseMHbie n
KOCMMYECKUE TEXHONOTUM MOMYYEHUS re0Ae3NYECKMX JaHHBIX)" M OTHOCMTCS K ANCLUMNMHAM Mo BbiBopy.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue ouCUUNNIUHbI (MOAYNSA), CTPYKTYpPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
N Paspenbl aucunnivHbl / Cemect X TPYAOEMKOCTb CamocrositTenbHas
Monyns P (B yacax) paborta
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.[Tema 1. CunoBoe none TArotTeHus. 5 6 0 0 8
Tema 2. lNoHATVE NoTEHLUM nnbl
. GHLmana cun 5 6 0 0 8
I'IpVITFl)KeHVIFL
Tema 3.
3 [Tema 3. MNpsamas rpasumeTpuyeckast 5 6 0 0 8
3anava.
Tema 4. Kpaesble 3a8a4v Teopum
4. norteHumana. 5 6 0 0 8
4.2 ( 5 6 0 0 2
Tem VAOE :
O.
MoHsAY WARIP R 1 BaKT@H@e noMs. Mpne cnif) 3akoH [ecemnploro Tarptenns. Ghna
NPUTFREHS TTORE CHABHRPHUTSOKeHA-MaTeppanibHOM ToYeYHO MacChCOBOKYRHOCTH TOYeHHbiK Mace,MaTepiantoro
Tenal 3AAgHE onncaHns rpaBMTaLMoHHOrO NGNsa MaTepmaggiord rpasmompy}ou.tTro o6bekTa. MNMoksaTne npggHoOM Macesl.

Tema 2. TTOHsAITUE NOTEHLaNna CbI NMPUTAXeHus.

MoHsATUe noTteHumana. MNoTeHumanbl CUbl NPUTSXEHUS MaTepPUanbHON TOYEYHOW MacChl U COBOKYMHOCTM TOYEYHbIX
Macc. "paBUTaLMOHHBIV NOTeHUMan MmaTepuasnbHoro Tena. MNoteHumnansl 06 beMHbIX Macc, MPOCTOrO Cosl, ABOWHOIO
cnosi. YpoBeHHbIE MOBEPXHOCTU, HOPMasU, CEHEHUS,

npon3eoaHble N rpaaueHT rpaBMTalUMOHHOIO NoTeHunana.

Tewma 3. Mpsimas rpaBuMeTpUYECKasi 3apada.

[MpocTenwumne cnydyau peleHms NpsmMon 3a4aqv Teopumn notTeHumana: og4HoOPOOHbIA CAhepuyecKkuin NpoCTon CNow,
OLHOPOAHbINA Wap, 0AHOPOLHbIA NNOCKMIA CNo. PeweHre npsiMon 3adayv Teopym noteHumnana ons oagHopoLHOro
TpexocHoro annuncomaa. Teopema HotoToHa. Teopema Nlannaca. CeolicTBa noteHumana o6beMHbix Macc. CBoicTBa
noTeHLmnanos NpocToro 1 OBONHOro CNoes.

Tema 4. KpaeBble 3apadyun Teopum noteHuunana.

KpaeBble 3ajaynm teopun noteHumana n MeTobl X peweHns. q)yHKLI,I/II/I valHa. MHTeraH nyaCCOHa. CeeneHune
KpaesbiX 3aday K MHTerpasibHbiM ypaBHEHUAM. MHTeraﬂbele ypaBHeHua nepeoro n BTOporo pogos. AﬂbTepHaTI/IBbI n
Teopembl cbpeuronbma 06 MHTEerpanbHbIX ypaBHEHUSAX. I"Iym N MeTodbl Moncka peUJeHMI7I MHTEerpanbHbIX ypaBHeHMI7I.

Tema 5. PasnoxeHune noteHuuana B psig no ccpepnyeckmm PyHKLMAM.

PeweHve ypaBHeHus Jlannaca B cdpepuryeckomn cucteme koopauHart. MonnHombl 1 npucoeamHeHHbIe goyHKUNN
INexarnppa. Waposble 1 cpepuyeckne oyHkumun. Knaccugpukaums cpepryecknx qoyHkLmn. PasnoxeHue
rpaBMTaUMOHHOrO NoTeHUMana B psg 06 bEMHbIX cqpepuyeckmx OyHKLMA. IHTepnpeTaums CTOKCOBbIX MOCTOSIHHBIX.
Mpobnema cxonMMOCTM psaa Ans reonoTeHuuana.

Tema 6. O6paTHbie 3a4a4u rPaBUMETPUNA U MYTU UX PELLEHUS.

MocTaHoBka obpaTtHoi 3anayy Teopun NoTeHumana (obpatHo rpaBuMeTpuYeckon 3aaadn). Moaxonbl K pPeWeHuto 1
MeTobl peleHust obpaTtHbix 3aaad. MNpuBneyeHne NONONHUTENBHON anpUOPHOR U3MEPUTENBHON MHGPOPMaLUK.
HekoppekTHbili xapakTep obpatHbix 3aaad. MeToobl perynsipusaumy npu peleHnun HeKOPPEKTHbIX 3anad Teopum
rpaBUTaLMOHHOro NoTeHuuana.

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs OJjisi caMocTosTeNlbHOW paboTbl 06yyaroLLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIo 1 CNPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMMHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

BeegneHve B TeOpMIO rpaBMTaUMOHHOrO NoTeHumnana: (KOHCNeKT nekumin): [ong cTyoeHTOB TpeTbero Kypca punanyeckoro
dakynbreTa]. Kawees P. A. (Padasanb AnekcaHgposud). KasaHckui ([pusonxckuin) dpenepanbHblil yHUBEPCUTET:
UHcTuTyT domaunkm, Kadpenpa actTpoHOMUM 1 KOCcMUYeckor reonesun. dopmar: eKHura. 2009. -
http:/libweb.kpfu.ru/ebooks/06-1Ph/06_46 2009_kI-000215.pdf

6. POHA, OLLEHOUYHbIX CPEeACcTB MO AUCUMUMNIMHE (MOAYNIO)

DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPencTBa;
- KpUTEpPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0eicTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeueHb nuTepatypbl, HEO6X0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucuMnNAuHbI (MOSYNs) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
Nutepatypa MoxeT ObITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 BYX BApPUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckM bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GubnnoTekoii.

OneKTPOHHbIE N30aHUS AOCTYMHbI LUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BUOBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMO A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 kK paboyeli nporpamMme AncUMNAHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

International Association of Planetary Sciences (IAPS) - http://www.ia-ps.org
International Association of Geodesy - http://www.iag-aig.org

International Centre for Global Earth Models - http://icgem.gfz-potsdam.de
International Geoid Service (IGeS) - http://www.iges.polimi.it
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Mporpamma gucumnnuHel "Teopusa reonoteHumana”; 21.03.03 "Meoneaus n ANCTaHUMOHHOE 30HAMPOBaHMUE".

Kawees P.A. BeeneHve B TeOpUIo rpaBUTaLMOHHOro noteHumnana. KoHCnekT nekumin ons cTy4eHTOB TPETLEroO Kypca
domamnyeckoro goakynbteTa. KazaHb, 2009, 46 c. - http:/kpfu.ru/main_page?p_sub=5776

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nexkuum Nekums npeacTasnsieT coboit OCHOBHYO POPMY OpraHu3auun oby4eHns B By3e, OCHOBAHHYIO Ha
NPsIMOI KOMMYHUKaLMK MeXay npenoaasaTteneM 1 cTyaeHToM. B nekumm cucteMaTnampoBaHHbIM
06pa3oM nocnenoBaTenbHO n3naraeTcsl cofepxaHue y4ebHoro Mmatepuana, 4enaeTcs akLeHT Ha
peanusauuio rasHbIX UOeV U HanpaBneHuii B U3y4eHU OMCLUMUNMMHBI, 0aeTCs YCTaHOoBKa Ha
nocnenytoLlyto caMoCTOSTENbHYIO paboTy.

camocTos- | Cpenn CnoXmBWKXCS CHOPM M METOAOB 0BYYEHNS B By3e Bedyllas pofib MPUHALNEXMUT
TenbHas camocTosiTeNnbHoN paboTe. MNpakTrka 0by4eHUs NOATBEPXLAET, HTO TONbKO 3HAHUS, LOObITbIE
pabota CaMOCTOSATENbHbIM TPYAOM, AENAT BbiMyCKHUKA NPOAYKTUBHO MbICNSAWMUM CMELNANUCTOM, CMIOCOBHbIM
TBOPYECKM pewaTb NPOgHeccuoHanbHble 3aaadn. YCuneHme ponm camoctosTensHol paboTol
CTYLEHTOB 03HAYaEeT NPVHLMMMANbHbI NEPEeCMOTP OpraHn3aumm y4ebHo-BocnMTaTeNbHOrO Npouecca
B BY3€, KOTOPbIA JOMXEH CTPOMTLCA Tak, YTOObl pa3BrBaTh YMEHWE YUNTLCS, (DOPMUPOBATD Y
CTyLeHTa CNoCOBHOCTM K CaMopasBMTUIO, TBOPYECKOMY NMPUMEHEHMIO MOJYYEHHbIX 3HAHWUIA, cnocobam
aganTtauum K npodpeccrnoHanbHoM OeATENbHOCTY B COBPEMEHHBIX YCNOBUSX.
PekomeHoyemasi nocnenoBaTenbHOCTb OPraHn3aunm caMmoCcToATeNbHON PaboThl:
O3HakoMnEeHVEe ¢ codepXaHneM yuebHmKa, N3y4eHne KOHCNeKTa nekuui,
N3y4eHVe METOOMYECKUX NOCOBWA, NPeAcTaBNEHHbIX HA caiiTe Kadheapbl aCTPOHOMUM Y1 KOCMUYECKOM
reoneanu, 03HaKOMNEHNE C PEKOMEHAOBAHHbBIMY MaTepranamu, nybnnkaunsmMm n cTatbsiMm B
HayYHbIX U

3auet 3a4eT NpoucxoanT B UHAWBMAYANbHOW qoopMe C KaxabiM oBydaolmmcs 1 npeactasnset cobon
WHTErpanbHyto OLEHKY, BK/OYAIOLLY0 aKTUBHOCTb Y4acTusi 06y4atolerocs B YCTHbIX AUCKYCCUSIX,
cofepxarefibHylo COCTaBNSIOLLYIO MMCbMEHHOV paboTbl 1 CTENEeHb 00LWero NoHMMaHNs cylecTea
MEeTOLOMOMMMN KNacCUYEeCKoN Teopun rpaBmTaLMoHHOro noTeHumana.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKauYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MNoMeleHnst Ansi cCaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNEKTOBaHHbIE CreunanianpoBaHHon Mebenbio (CTonMbl 1
CTYNbs1) U OCHALWEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOAKMIOYEHNS K ceTu "IHTepHeT" n obecneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHKPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacnedyatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayautopums.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW AJisi 06y4atowmxcsl BOCMIPUHUMATL OLHY M Ty XXe MHPOPMaLMIO0 U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO un yuebHbiM nnaHoM no HanpasneHuo 21.03.03

""eopes3ns N OUCTaHUMOHHOE 30HANPOBaHKE" 1 NPOCOUIO MOArOTOBKM "HaseMHble 1 KOCMUYeCcKne TEXHONOrnm
nony4eHns reofe3nyeckmx AaHHbIX".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 21.03.03 - "'eonesnsa n OMCTaHLMOHHOE 30HONPOBAHME

Mpodpmnb noaroToskn: HazemHble 1 KOCMUYECKME TEXHONOMNW NOAYYEHWUS re00e3N4eCKUX daHHbIX
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. VinxeHepHas reonesus n reonHdopmatuka. Kpartknin kypc: y4ebHuk / M. 4. BpbiHb, E. C. Boromonosa, B. A. Koyrus,
B. A. éswnH; nog pepakumeit B. A. Koyrus. - CankT-Metepbypr: NaHb, 2015. - 288 ¢. - TEKCT: 3NeKTPOHHBIN // JlaHb:
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/64324 (nata obpaieHusi: 23.04.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. ConHeyHas cuctema / A. A. BepexHoi, B. B. Bycapes, J1. B. Kcandhomanutu [ op.]. - 2-e naa. - Mocksa:
DOUN3MATIINT, 2017. - 460 c. - TekCT: aneKTPOHHBIi // JlaHb: anekTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/105010 (aata obpaleHus: 23.04.2020). - Pexum pocTyna: ofis aBTopus. nosib3osatenei.

3. Kawees P.A. Teopus onpeneneHns durypbl nnaHeTapHoro reonaa: yyebHoe nocobue / P.A. Kawees; KazaHckuii
rocyn. yHusepcutet; duaundeckuii gpakynbTeT. - Kasanb: KI'Y, 2001. - 40 c. - TekcT: anekTpoHHbIi. - URL:
https://kpfu.ru/portal/docs/F676539739/Kashheev.R.A..Teoriya.opredeleniya.figury.planetarnogo.geoida.pdf (narta
obpaileHns: 23.04.2020). - Pexum pocTtyna: OTKpbITHIA.

4. Kawees P.A. BBeneHve B TeOpuio rpaBuTaumMoHHOro noteHumana HebecHblx Ten. KoHcnekT nekuuid / P.A. Kawees;
KasaHckuin doenepanbHblit yH-T; HCTUTYT comanku. - KasaHb: KDY, 2015. - 90 c. - TekcT: anekTpoHHsbIi. - URL:
https://kpfu.ru/portal/docs/F1381028693/Kashheev..R.A..Vvedenie.v.teoriyu.gravitacionnogo.potenciala.pdf (gara
obpaweHns: 23.04.2020). - Pexum poctyna: oTKpbITbIN.

JononHutenbHasa nuTteparypa:

1. Kawees P.A. ®durypa 3emnu: annuncongansHoe (HopManbHoe) npubnuxeHue. YyebHoe nocobue. / P.A. Kauwees;
KasaHckuii rocyn. yHusepcuteT; duaundecknii goakynbteT. - KasaHb: KI'Y, 2001. - 46 c. - TekcT: anekTpoHHbIn. - URL:
https://kpfu.ru/portal/docs/F_116194966/Kashheev.R.A..Figura.zemli.normalnoe.priblizhenie.pdf (nata obpaiweHuns:
23.04.2020). - Pexum poctyna: OTKpbITbIN.

2. Kawees P.A. MeTonbl onpeneneHunsi onsanyeckoin NoBepxHOCTM 3eMnun 1 conrypbl permoHanbHoro reonpna: yuebHoe
nocobue / P.A. Kawees; KazaHckuii rocyn. yHusepcuteT; dusmdeckunin doakynbteT. - KazaHb: KI'Y, 2003. - 35 c. - TekcT:
9NEKTPOHHBIN. - URL:
https://kpfu.ru/portal/docs/F1143271285/Kashheev.R.A..Metody.opredeleniya.fizicheskoj.poverkhnosti.Zemli.pdf (nata
obpaileHus: 23.04.2020). - Pexxum pocTtyna: oTKpbITbIA.

3. Kawees P.A. CoBpeMeHHble MeToabl CNYTHMKOBOW rpasumeTpun. KoncnekT nekumii / P.A. Kawees; KasaHckuii
doenepansHbiv yH-T; MHCTUTYT domanku. - KasaHb: KDY, 2015. - 45 ¢. - TekcT: anekTpoHHbIi. - URL:
https://kpfu.ru/portal/docs/F642313586/Kashheev..R.A..Sovremennye.metody.sputnikovoj.gravimetrii.pdf (garta
obpaweHus: 23.04.2020). - Pexum [ocTyna: OTKpPbITbIN.

4. MaTbAecaT NeT KOCMUYECKUX UCCenoBaHmnin: CO0PHIK Hay4YHbIX TPYAOB / nof peaakumen A. B. 3axaposa. - Mockea:
DOUBMATIINT, 2009. - 277 c. - TeKCT: 9NeKTPOHHbIR // JlaHb: anekTpoHHo-6ubnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/48266 (nata obpaweHus: 23.04.2020). - Pexxum goctyna: nns aBTopus. nonb3oBatenei.

5. Bonpocbl Teopun 1 NpakTyky reonorm4eckon MHTepnpeTaumnmn rpaBuTaLnoHHbIX, MarHUTHBIX 1 9NEKTPUYECKNX NONe
[TekcT: anekTpoHHbIN pecypc]: matepuansl XXXVI ceccumn MexayHaponHoro cemmHapa (r. Kasasb, 26-31 aHeaps 2009
r.)/ [cocT. H. H. PaBnnosa; Hayy. peg.: A.r.-M.H., npodp. O. K. Hypranwes, A.r.-M.H., npod. 3. M. Cnenak]. -
OnekTpoHHble faHHble (1 pann: 347 M6). - (KasaHb: HayuHas 6ubnuoteka KasaHckoro goeiepanbHOro yH1BepemTeTa,
2015). - 3arn. ¢ skpaHa.OpurunHan konmu: Bonpocsl Teopun 1 NpakTnKy reonormyeckon nHrepnperauum
rpPaBUTALMOHHbBIX, MArHUTHBIX U 3aneKTpru4eckmx nonei: matepuansl XXXVI ceccun MexayHaponHoro cemmHapa (r.
KasaHb, 26-31 aHeapsa 2009 r.) / [cocT. H. H. PaBnnoea; Hay4. peg.: A.r.-M.H., npod. O. K. Hypranwes, A.r.-M.H., npod.
3. M. Cnenak]. - KasaHb: /13a-B0 KazaHckoro rocynapctBeHHOro yHnsepcuteta, 2009. - 405 c.: un. - URL:
http://libweb.kpfu.ru/local_only/777052.pdf (nata obpaieHus: 23.04.2020). - Pexum oocTtyna: OTKpbITbIA.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 21.03.03 - (eonesnsa n AMCTaHLMOHHOE 30HONPOBAHME

Mpodpmnb noaroToskn: HazemHble 1 KOCMUYECKME TEXHONOMNW NOAYYEHWUS re00e3N4eCKUX daHHbIX
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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