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Mporpamma ancumnnuubl "Ananutunyeckas reometpus”; 03.05.01 "ActpoHomns".

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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Mporpammy oucuunnnHel paspabotan(a)(n) 3asenyowmii kadgenpoi, a.H. (LoueHT) Cywkos C.B. (Kadenpa Teopun
OTHOCUTENbHOCTY M rpasuTaumm, OToeneHne usnkm), Sergey.Sushkov@kpfu.ru ; Eropos Anatonuii BaHoBMY

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OrK-1 CNOCOBHOCTb OPUEHTUPOBATLCS B 6HA30BbIX ACTPOHOMUYECKUX U
hN3MKO-MATEMATUYECKNX TEOPUSIX N MPUMEHSATb UX B HAYYHbIX UCCNEO0BAHMSX

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

Teopuio NMHENHBIX CUCTEM YPaBHEHWIA;

BekTopHyto anrebpy;

TEOPWIO KPUBBIX 2r0 Nopsiaka;

TEOPWIO NPSMBIX 1 NIOCKOCTEN B €BKNUAOBOM MPOCTPAHCTBE;

JonxeH ymeTb:

Pewartb nnHenHble CUCTEMbI YypaBHEHWI;

BbIYMCNATb Pa3NNyHbIe TUMbl MPON3BEOEHNA BEKTOPOB;

NPVBOANTb K KAHOHNYECKOMY BUIY YPaBHEHNS KPMBbLIX BTOPOro Nopsiaka nnocKocTu;
pewarb 3a0a4u, OTHOCSLILNECS K TEOPUMU NPAMbBIX JIMHUIA 1 MNOCKOCTEN.

HonxeH Bnagetb:

HEeobX04MMbIMU HABbIKaAMUN BbIYUCNEHNIA;

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

MCMob30BaTh OCHOBbLI TEOPUM NIMHENHBIX CUCTEM, BEKTOPHOW anrebpoii, aHannTUYeckol reoOMeTpUeit Ha NNOCKOCTW 1
B NPOCTPAHCTBE, TEOPUU JIMHEWNHBIX MPOCTPAHCTB N TEOPUW NIMHENHBIX OMepaTopoB B JINHENHbLIX €BKNUA0BbIX 1
YHUTAPHbIX NPOCTPAHCTBAX MPWU pelleHnn KOHKPETHbIX 3aaay;

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.07 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasoBatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodomanka 1 KocMonorus)" n oTHocuTcs K 6a3oBoii
(0bwenpodeccuoHanbHOM) YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMIMMHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(os), NpakTM4eckne 3aHsTUsS - 36 4aca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMNANHBI: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
11.[Tema 1. Teopuns NUHERHbIX CUCTEM. 1 5 8 0 12
4.2 Gopepxatune-AncH iy MORY )
Temaé—; BektopHas anreopa. 1 5 8 0 12
T AHaNMTYECKasi reoMeTpus
ﬂeKLI,3|6HH§. %WWM@I‘%HSB&}S@%‘T‘E@PW" Matpiubl dron@ubl h nenicA$hs Haa|Humn. Gnpenenptens ksdBpatHol
MaTQttbt-ero-cBoMeTRa:
Nexung/Boanrebpanyeckoe 0ONONHeEHUE 1 MYHOP, coofBeidraylowne BemeHTy|onpeneduTtens. fpasunoYpamepa. PaHr
matpuubl 1 Teqpema o 6a3UCHOM MuUHope

Nexunsa 3. Teopema kpoHekepa-Kanennu. Obuwee pelleHne 1 HopManbHasa (PyHAaMeHTanbHas CUCTEMA PeLLeHWiA oist
0LHOPOAHbIX cuctem. Obuee peleHne HeOAHOPOAHBIX CUCTEM.

Tema 2. BektopHas anrebpa.

Nexuwnm 4. Anrebpa reomMeTpuyeckmx BeKTopoB. basuc n agpdpmHHble koopanHaTthl. MNpokumst BEKTopa Ha oCb.
LekapToBa, nonsipHas, cpepuyeckas u LMIMHAPUYECKas CUCTEMbl KOOPAMHAT.

Nexumsa 5. CkanspHoe, BEKTOPHOE, CMellaHHoe 1 ABOMHOe BEeKTOPHOE Npon3BeneHNs BeKTopo.. [peobpasosaHue
[EKapTOBOW CUCTEMbl KOOPAMHAT Ha NNOCKOCTH.

Tema 3. AHanuTU4YecKasi reoMeTpus Ha NMNIIOCKOCTU M B NPOCTPaHCTBE.
Nekums 6. MNpsamas nuHMsa Ha NIOcKoCTW. [NockoCcTb 1 NpsMas MMHUS B NPOCTPAHCTBE.
Nekumns 7. MpreeaeHne obWero ypaBHEHNs KPUBbLIX KPUBLIX BTOPOro Nnopsaka K KaHOHUYeCcKoMy Buay. Snavnc.

Nexuwnsa 8. M'mnepbona n napabona. MNonspHoe ypaBHEHUE KPUBbLIX BTOPOro Nopsaka. YCnoBme KacaHus NpsiMoii u
KpWBbIX BTOPOro nopsaka.

Nexumsa 9. MpueeaeHve obwero ypaBHeHWsI NOBEPXHOCTEN BTOPOro nopsiaka K kaHoHu4yeckomy Buay. Knaccugpukaums
NOBEPXHOCTEN BTOPOro nopsiaka.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolwmecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBieHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCcs pernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4EOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

MeToauyeckne nocobus Ha caiite Kadheapbl TEOPUM OTHOCUTENBHOCTU M FpaBUTaLNY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/luchebnaya-rabota/uchebnye-posobiya
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P. ®. bunsnos, B. . Moaonbckuii MpakTnyeckue 3aHATUS MO aHANMTUYECKOR reoMeTpun 1 NnHelHo anrebpe Ha
domaunyeckom pakynbtete KI'Y (nepsblii cemecTp) -
http://kpfu.ru/portal/docs/F472366859/Bilyalov.Podolskij. 1.semestr.djvu

cainT Kadenpbl TEOPUMN OTHOCUTENBHOCTY W rpasuTaumm - hitp://toig-kazan.narod.ru/education.htm

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaunm.

B ¢poHIe oLeHOYHbIX CPeACTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM Pe3ynbTatamM 06y4eHus No LUCLUMNIMHE (MOLYNIO);

- KpUTEPWM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEencTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMMINHE HaxoauTcs B [punoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHoM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYyMHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES INEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3akK/4eHHbIX KDY [oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoBO TOUKM NpW BBEAEHNM 00yHaloLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUK NeYaTHbIX U3naHWi GONNOTEYHbIN
(POHL [OMKeEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyqatowmxcs no droC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha kKaxaoro obyyaiouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMmme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS UCLUMNMNHBI (MOOYNs)

MeToamyeckue nocobust MiHctutyta gouaukn MoopobHocTu: hitp://kpfu.ru/main_page?p_sub=12974 Jltoboe
MCMNonb30BaHMe MaTtepmanos OOMyckaeTcs TONbKO NPy Hanuymm runepccbinkm Ha noptan K®Y (kpfu.ru) -
http://kpfu.ru/main_page?p_sub=12974

caiT Kadpenpbl TEOPUN OTHOCUTENBHOCTY 1 rpasuTaunn - http://toig-kazan.narod.ru/education.htm
cainT kadpenpbl TEOPUN OTHOCUTENBHOCTY W rpasunTaumm - hitp://old.kpfu.ru/f6/k6/index.php?id=1
caiiT Kadpenpbl TEOPUN OTHOCUTENBHOCTY 1 rpasuTaunmn - http://kpfu.ru/main_page?p_sub=5728
OBC "Knurad®oHng" - http://www.knigafund.ru/

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn Heobxoanmbim TpeéoBaHVIeM 015 OCBOEHUS OUCLNMNINHBI BNSIETCS MOCEIEHNA NEKLUWIA.

B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y'-|e6Horo martepuana. O6an.laTb BHMMaHmne
Ha KaTteropum, OoOpMynnpoBKN. B cny4yae BO3HMKHOBEHKSA BOMPOCOB O6an.l,aTbCﬂ 3a KOHCyNnbTaunsamm
K npenogaBsartento. B xone n3ydeHnsa ancumnnmHbl Masio orpaHn4mBaTbCs nekunsamMm, pekoMeHnoyeTcs
M3y4nNTb OCHOBHYIO nnTepartypy, 03HaAKOMUTbCA C LOMONMHNTENIbHOW nMTepaTyp0|7|.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne ["naBHOe Ha3Ha4vyeHne npakTnyeckKmnx 3aHsTUIA - 6onee TecHoe obleHne npenonasarens co

3aHATNA CTyAeHTaMn Ha TEMbI Ol'lpe,ﬂ,eﬂéHHbIe npenonasaresieM 3apaHee. rlpl/l noaroToeke Tpe6yeTC9
MonbITaTbCSA BLINOMHUTL BCE AOMallHME 3a0aHns U nonbiTatbes Hanbonee YETKO cpopmynmposaTtb
HEeMNoOHATHbIE N ﬂp06ﬂeMHbIe 3Tanbl BO3HUKLWME Npu 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
Oécy,D,VITb BO3HUMKLKME BONPOCHI C NpenogaBaTtenem.

camocTosi- | [Mocne kaxaoi nekuun CTyoeHTy cneayet BHUMATENbHO Npountath U pasobpartb KOHCMEKT. MMoHsATb
TenbHas BCE MAaTEMATUYECKME BbIKNALKU U NeXallne B UX OCHOBE (PU3NYECKUE MOMOXEHUS 1 OONYLWEHWS;
pabota BOCNPOW3BECTU BCE BbIKNALKN CAMOCTOATENbBHO, HE MO B KOHCMEKT. BeinonHMTb unn gonenatb
BbIKNaAKW, KOTOpble NEKTOP Npeanucan caenatb CaMOCTOSTENBHO (ECNM TAKOBbLIE NMEKOTCS).
Ecnwn nextop npennucan pasobpatb YacTb MaTepuana 6onee nogpobHO caMoCTOATENBHO MO
LOCTYMHBIM NMUCbMEHHBIM U 3NEKTPOHHBIM UCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
choenatb. [Mpy BO3HNKHOBEHWM KaKuX-nMBO TPyLHOCTEN C NOHUMAHWEM MaTeprana PeKoMeHOyeTcs
MOMPOCUTb MOMOLLM Y CBOMX OLHOIPYMMHUKOB MW COKYPCHMKOB. Takxe MOXHO obpatutbes 3a
MOMOLLBIO K NEKTOPY.
CamocTosiTenbHOe U3yyeHne Yact matepuna. Ecnv yacTb yuebHoro matepmana oTseeHa Ha
CaMOCTOSTENBHOE U3YYEHUE, TO HEOBXOAMMO NPUCTYNUTb K 3TOMY HE3aMELIMTENBHO NOCNE yKasaHus
npenofaeatens 1 OCBOWTb MaTepvan B OTBeAEHHbIE UM CpokU. MaTepuman cnefyeT nayyumTb no
LOCTYMHBIM MUCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBIWMT NpenofasaTenb.

9K3aMeH Y kaxporo CTyAeHTa Ha pyKax OOJIXXeH 6bITb NMOMHbIA CNMCOK BOMPOCOB N4 9K3aMeHa. X MOXHO
TwartenbHO N3Y4YUTb U p3.36I/ITb Ha HECKOJIbKO rpynn no ypoBHIKO BaWnX 3HaHuin. HeobxoouMo umeTb
KOHCMEKTbI BCEX NEKUMNA W NPakTNn4eCcKmnx 3aHATNA. Ha ak3aMeHe 6y,D,yT npennoxeHbl 3ana4v4n
aHanormn4yHblie pa36|/|paeMb|M Ha NPaKTU4YECKUX 3aHATUAX.

He ctout nsberartb nocelleHms KOHCYNnbTaUuun - Ha HEn MOXHO YTO4YHUTDL Yy NpenogaBartend Bce, 4to
OCTaJIOCb HEMOHATHbIM.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), BKJaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).
KoMmnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIx MaTepranos.

MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonoruu, obneryaroume
BOCMpUSTAE NHpopMaLMK1 0By4YatoWMMNCS MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnd KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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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;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 03.05.01
"AcTpoHoMMS" 1 cneumanusaummn "Actpodmamnka n Kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.07 AHanutn4eckas reoMeTpus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:

1. Beknemuwes, 1. B. Kypc aHanntnyeckoi reoMeTpun 1 nuHeHon anrebpsl : ydiebHuk / [. B. Beknemuwes. - 17-e nag,,
ctep. - CaHkT-MeTtepbypr : JlaHb, 2020. - 448 c. - ISBN 978-5-8114-4748-0. - TekCT : 9NeKTPOHHBIiA // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/126146 (nata obpaweHus: 21.04.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. [opnay, b. A. NuHeliHas anrebpa n aHanuTuyeckas reomeTpus : yuebHuk / b. A. Fopnay. - CaHkT-MeTtepbypr : JlaHb,
2017.-300 c. - ISBN 978-5-8114-2717-8. - TeKkCT : 9NeKTPOHHbI // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/99103 (nata obpaweHus: 21.04.2020). - Pexxum goctyna: nns aBTopus. nofb3oBatenei.

3. Mpumakos, 1. A. F'eomeTpus n Tononorus : ydyebHoe nocobue / [. A. Npumakos, P. A. XamngynnuH. - 2-e nag.,
nepepab. n gon. - Mocksa : M®IA, 2011. - 272 ¢. (YHuBepcuTeTckas cepus). - ISBN 978-5-902597-13-1. - TekcT :
9nekTpoHHbI. - URL: https://znanium.com/catalog/product/451172 (nata obpaweHus: 21.04.2020). - Pexum goctyna: no
noanucke.

4. Mpockypsikos, V. B. CHopHuk 3anay no nuHeiHoi anrebpe : yuebHoe nocobue / U. B. Mpockypskos. - 14-e nag., cTep.
- CaHkT-leTepbypr : NlaHb, 2019. - 476 c. - ISBN 978-5-8114-4044-3. - TekCT : aNeKTPOHHbIN // NaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/114701 (naTta obpaweHrusi: 21.04.2020). - Pexum
[OCTyna: ans aBTopm3. Nonb3osarenei

5. KneteHuk, . B. C60pHMK 3aa4 N0 aHANMTMYECKON reoMeTpun : ydebHoe nocobue / . B. KneteHuk ; non penakumer
H. B. Ecoumoga. - 17-e n3g., ctep. - CaxkT-MNetepbypr : Jlanb, 2020. - 224 c. - ISBN 978-5-8114-1051-4. - TekcT :
SNEKTPOHHBI // laHb : anekTpoHHO-6nbnuoTteyHas cuctema. - URL: hitps://e.lanbook.com/book/130489 (nata
obpaieHuns: 21.04.2020). - Pexum gocTtyna: ons asTopus. nonb3oBartenei.

JononHutenbHasa nuTteparypa:

1. AnekcaHgpos, . C. Kypc aHanuTuyeckoi reomeTpum 1 nuHenHon anrebpsl : y4ebHuk / M. C. AnekcaHapos. - 2-e
n3a.,ctep. - CaxkT-MNetepbypr : JlaHnb, 2009. - 512 ¢. - ISBN 978-5-8114-0908-2. - TekCT : 3NeKTPOHHbIiA // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/493 (nata obpaweHus: 21.04.2020). - Pexum
JocTyna: ans asTopma. nonb3osaTtenen.

2. Lly6epbunnep, O. H. 3apaun u ynpaxHeHusi No aHanuTuyeckol reometpum : yuebHoe nocobue / O. H. Llybepbunnep.
- 34-e nspa.,ctep. - CaHkt-MeTtepbypr : NaHb, 2009. - 336 c. - ISBN 978-5-8114-0475-9. - TeKCT : 9NeKTPOHHbIA // JlaHb :
9N1eKTPOHHO-bnbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/430 (nata obpaieHus: 21.04.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTenen.

3. WepwHes, B. I'. OcHOBbI NHeNHO anrebpbl U aHANUTUYECKON reoMeTpun : yuebHoe nocobue / B.I'. WepwHes. - M. :
NHDPA-M, 2018. - 168 c. - (Boicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-16-005479-7. - TeKCT : 9NEKTPOHHBINA. -
URL: https://znanium.com/catalog/product/966072 (nata obpaweHus: 21.04.2020). - Pexxum gocTtyna: no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
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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