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Mporpamma gucumnnuHel "AHanutudeckas reometpusa”; 03.03.02 "duauka".

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 "AHanutudeckas reometpusa”; 03.03.02 "duauka".

Mporpammy oucuunnnHel paspabotan(a)(n) 3asenyowmii kadgenpoi, a.H. (LoueHT) Cywkos C.B. (Kadenpa Teopun
OTHOCUTENBHOCTK U rpasuTaummn, OTaeneHne dmsnkn), Sergey.Sushkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO
O6yuatolmitcs, OCBOVBLUNIA AMCUMMIMHY (MOOYNb), [OMKEH obnaaaTth CnenyownuMn KOMNeTeHLMSIMI:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CNOCOBHOCTbIO MCMONb30BaTL B MPOGECCUOHANBHOM AesaTeNbHOCTN 6a30Bble

3HaHWSA hyHOAMEHTaNbHbLIX pa3fenoB MaTemMaTku, co3naBaTtb MaTeMaTnieckme
MOLENV TUNOBbLIX MPOCPECCUOHANBHBIX 32424 U MHTEPMNPETUPOBATL NONYYEHHbIE
pe3ynbTatbl C y4€TOM rpaHnL, MPUMEHUMOCTY MoLEenei

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
Teopuio NMHERHbIX CUCTEM YPaBHEHWIA;

BekTopHyto anrebpy;
TEOPUIO KPUBbLIX 2ro NopsaaKa;

TEOPVIO NPAMbIX U MIOCKOCTEN B €BKINA0BOM MNPOCTPAHCTBE

JonxeH ymeTtb:
Pewartb nnHeiHble CUCTEMbI YypaBHEHWIA;

BblHUCNATb pasfindyHbie TUnbl npomsse,ueHmﬁ BEKTOPOB;
npmuBOANTb K KAHOHNYECKOMY BMOY YPaBHEHNA KPUBbLIX BTOPOro nopsnka niaoCKoCTHU;

pewarb 3a4a4m, OTHOCALWMECS K TEOPUM NPAMbIX IMHUIA U MNOCKOCTEN.

JlonxeH Bnanetb:

HeobX0AUMbIMU HaBbIKAMU BbIYUCTEHNIA ;

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NMPUMEHATb NONYYEeHHble 3HAHUA N HABbIKW NPU peleHnn pasnnyHbiX PU3n4Yecknx N maTtemaTnyeckux 3anay.
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Mporpamma gucumnnuHel "AHanutudeckas reometpusa”; 03.03.02 "duauka".

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.9 ducumnnuHbl (Mogynmn)" OCHOBHOM NpodheCcCUoHanbHow
obpasosatenbHol nporpammbl 03.03.02 "durauka (He NpeayCMOTPEHO)" 1 OTHOCUTCS K Ha30BOI
(0bwenpodeccuoHanbHoM) YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnnHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty oby4aromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4nucne nekuun - 24 yaca(os), npaktnyeckme 3aHsTus - 30 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 18 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl AucUUnnHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N Moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. Teopumsa nUHERHbIX CUCTEM 1 8 10 0 6
2.|Tema 2. BekTopHas anrebpa 1 8 10 0 6
Tema 3. eomeTpumsa HA NNOCKOCTA 1 B
8. npocTpaHCcTBe 1 8 10 0 6
NToro 24 30 0 18

4.2 CopepxaHue gUCLUNIUHbI (MOAYNS)
Tema 1. Teopusi IMHENAHbIX CUCTEM

Yucnosoe none. CUCTEMbI NIMHEVHBIX YPaBHEHWUI 1 OCHOBHbIE ONPedeneHns: MaTpuua n paclmpeHHas matpmua,
COBMECTHOCTb, ONpeaeneHHoCTb, 3KBMBaneHTHoCcTb. Metopq Maycca peweHns nnHenHon cnuctemsl. MNMepectaHoBKM N-ro
nopsaka. Onpegenutenb N-ro nopsaka v ero ceoictaa. Anrebpauvdeckoe gononHeHve. MuHopbl k-ro nopsioka. PaHr
MaTpuLbl. dneMeHTapHble npeobpasoBaHust. JInHelHble (BEKTOPHbIE) NpocTpaHcTea. JInHelHas 3aBMCUMOCTb U
He3aBNCMMOCTb CUCTEMbI BEKTOPOB. PaamepHocTb 1 6asuc. Teopema o 6asncHoM muHope. Teopema KpoHekepa -
Kanennw. Peuent pelweHns Npon3sonbHOM cucteMbl. HopManbHas doyHoameHTanbHas cmctema peweHunin 04HOPOLHOW
NIMHEHOW cncTeMbl. MHOXECTBO peleHnin HeOAHOPOAHON NMHEAHON CUCTEMDI.

Tema 2. BektopHas anrebpa

"eomeTpuyeckuin BekTop. JInHenHoe NPoCTPaHCTBO reoMeTprnyeckmx BeKkTopos. OPTOHOPMNPOBAHHbIA BEKTOPHbIN
6asuc. AcbdprHHbIR Hasnc eBknmaosa npocTtpaHcTea E3. Iekaptos 6a3uc B E3. CkansipHoe npon3seneHre BEKTOPOB,
€ro CBOWCTBA, BbIYMCNEHNE B OPTOHOPMUPOBAHHOM 6a3nce, MEXaHNYECKM CMbICH. BekTopHOE npon3seneHne BEKTOPOB,
€ro CBOWCTBA, BbIYMCNEHNE B OPTOHOPMUPOBAHHOM 6a3nce, MEXaHN4YeCcKnii cMbici. CMeLWaHHOe Npon3BeLEHNE
BEKTOPOB, €r0 CBOMCTBA, BbIYNCNIEHUE B OPTOHOPMUPOBaHHOM Basunce, reoMeTpuyeckuii cMbicn. [1BOMHOE BEKTOPHOE
npounsseneHne. ToxaecTso Skobu.

Tema 3. T'eomeTpUs Ha NNIOCKOCTU U B NPOCTPaAHCTBE

CtpaHnua 4 13 9.




Mporpamma gucumnnuHel "AHanutudeckas reometpusa”; 03.03.02 "duauka".

MpocTeliwmne 3afa4n aHaNMTUHECKON FEOMETPUN: PACCTOSIHUE MEXAY [BYMS TOYKaMU, NowWaLb TPEYronbHMKa U 06 bem
TeTpasgpa. SIBHoe, HeABHOE M NapaMeTpuyeckoe ypaBHEHUS NMMHUM Ha NNOCKOCTU. PasnunyHble Buabl NpsiMOn Ha
nnockocTu. Anrebpanyeckue kpuebie n-ro nopsaka. NpeobpaszoBaHne LekapTOBOM CUCTEMbl KOOPAMHAT Ha NIOCKOCTH.
Knaccudomkauus Kpmsbix 2-ro nopsaka. dopma 1 CBONCTBA HEBLIPOXAEHHbIX KPUBLIX 2-r0 nopsiaka (anavnc,
runepbona, napabona): BepWwuHbl, OKYCbl, SKCLLEHTPUCUTET, AUPEKTPUCHI, aCUMNTOTLI. YPaBHEHWS annmnca,
runep6onbl, napabonsl B NONspoi cucteme koopamHat. Kpreble 2-ro nopsiika kak KOHMYECKMe CeveHust. SBHOeE,
HesIBHOE Y napameTpruyeckoe ypaBHeHWEe NOBEPXHOCTEN B NpocTpaHcTee. LunuHapuyeckas un cgepuydeckas CUCTEMbI
KoopamHart. PasnunyHble BUAbl ypaBHEHUS NNOCKOCTW B MPOCTPAHCTBE: C HOPMAlbHbIM BEKTOPOM, obliee, B OTpe3kax,
HopMupoBaHHoe. OTKNOHEHME TOYKM OT NAIOCKOCTW. 3adaHue NMHUM B NPOCTPaHCTBE: NapaMeTpuyeckoe, kak
nepecevyeHne OByx NoBepxHocTen. PasnmyHblie BUAbI MPAMONA B NPOCTPAHCTBE. TUMUYHbIE 3a8a4u Ha NPSMYIO U
NAOCKOCTb: PACCTOSHNE OT TOYKM [0 NPSIMOW, HAXOXOEHNE TOYEK CUMMETPUYHbIX OTHOCUTENbHO NIOCKOCTM UK NPSIMOA
n 1. 0. NMpeobpazoBaHre NeKapTOBOW CMCTEMbI KOOPAMHAT B NPOCTPaHCTBE. Yrnbl Siinepa. MoBepxHOCTM 2-ro nopsiaka
B E3 (ypaBHeHVe 1 pUCyHOK).

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAT 3aaHusi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATypPOi U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TekKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oueHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KpUTEPUU OLLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHn3M (OopMUPOBaHNS OLIEHKW MO ANCUMNNHE (MOZYNio);

- onMcaHve nopsaka NnpUMeHeHns 1 NpoLlenypbl OLEHUBAHNS ANS KaX40ro OLEeHOYHOro CPpeacTsa;
- KpUTEPUU OLIEHNBAHNSA ONs KaXA0ro OLEHOYHOro CPencTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|oumxcsl,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNUHBI (MOAyNst)
OcBoeHue aucuMnAuHbI (MOSYNs) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepatypbi.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowmuMcs B OAHOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 ns 9. Bl YHH

ARl | AL O



Mporpamma gucumnnuHel "AHanutudeckas reometpusa”; 03.03.02 "duauka".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Karanor marematnyeckumx nHTepHeT-pecypcos - http://www.library.fa.ru/res_links.asp?cat=edumath

Kadbenpa Teopun 0THOCMTENBHOCTU U rpaBmTaLnm -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

Kadbenpa Teopum OTHOCUMTENBLHOCTU U rpasuTaumm - http://toig-kazan.narod.ru/education/l.htm
YyebHo-06pasoBatenbHas usrko-maTemaTmyeckas bubnuorteka - http://eqworld.ipmnet.ru/ru/library.htm

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu Yyawmmes pekoMeHIyeTCs CaMOCTOSTENbHO BECTU KOHCNEKThI nekuwmi. ['ae ctont ocoboe BHUMaHWe
yoenMTb COBCTBEHHbBIM BOMPOCAM, BO3HUKAKOWMM BO BPEMS CNyLWAHUS NEKLMA. Tak Xe BaxXHO
3anucbiBaTb CCHOPMYNMPOBAHHBIE NPENonaBaTeNeM ONpeaeneHns n hn3nYeckne 3aKoHbl.
LlenecoobpasHo ocTaBnsiTb B TETPALAX MPUMEPHO MONOBMHY MecTa CBOBOAHBLIM (HANpUMep, YETHbIE
CTpaHuubl), 410 6bl B AanbHeiweM npy NOLrOTOBKE K 9K3aMeHy 3arnofiHWUTb UX NOSICHEHUSIMUA. €

npakTn4eckmne ["naBHOe Ha3Ha4vyeHne npakTnyecknx 3aHsTUIA - Bonee TecHoe obleHne npenonasarens co

3aHATNA CTyAeHTaMn Ha TEMbI Ol'lpe,ﬂ,eﬂéHHbIe npenonasaresieM 3apaHee. I'Ipvl noaroToeke Tpe6yeTCﬂ
MonbITaTbCA BLINOMHUTL BCE AOMallHME 3a0aHns U nonbiTatbes Hanbonee YETKO cpopmynmposaTtb
HEMNoHATHbIE U I'Ip06HeMHbIe 3Tanbl BO3HUKLWME Npu 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
Oécy,D,VITb BO3HU/KLNE BONPOCHI C npeno,uaBaTeneM.0

camocTosi- | Mocne kaxaor nekuun CTyOeHTy cnefyet BHMMATENbHO NpoYnTaTh U pa3odpartb KOHCMEKT. MoHSATb
TenbHas BCE MaTemMaTuyeckme BbiKaAKy 1 nexalume B UX OCHOBE (OU3NYECKNE MONTOXEHUS U OOMNYLWEHWNS;
pabota BOCMPOW3BECTU BCE BbIKNAAKN CaMOCTOATENbHO, HE MMAOs B KOHCMNEKT. BbinonHMTb unu goaenatb
BbIKNAaKKW, KOTOpbIe NEKTOP Npeanucan caenatb CaMoCcToSITENbHO (ECNM TakoBbie nMetoTcs). Ecnn
nekTop npeanucan pasobpatb YacTb Matepuana bonee nogpobHO CaMOCTOSTENBHO MO LOCTYMHbIM
MWCbMEHHBIM USIN SNEKTPOHHBIM UCTOYHMKAM, TO HEOBX0AMMO CBOEBPEMEHHO 3TO caenaTtb. [pu
BO3HUKHOBEHWM KakuX-nnMbo TPYOHOCTEN C NMOHNMaHNeM Matepuana pekoMeHayeTcsl MonpoCcUuTb
MOMOLLY Y CBOVX OQHOTPYMMHMKOB USIN COKYPCHMKOB. TakXe MOXHO 06paTuTbCs 3a NMoMOLbHo K
nektopy. CamocTtosTenbHoe n3ydeHne 4Yactu matepuna. Ecnm yactb y4ebHOro Mateprana oTeefeHa
Ha caMOCTOATENbHOE M3y4HeHne, TO He0bX0OMMO NPUCTYMTb K 3TOMY He3aMe4IMTesNbHO nocie
yKasaHus npenopnasartensi U 0CBOWTb Matepuan B OTBEAEHHbIE UM cpoku. MaTepwan cnemyeT nsy4ntb
MO OOCTYMHbLIM MCbMEHHbIM 1 3NEKTPOHHBLIM UCTOYHKKAM, O KOTOPbLIX COOBWUT Npernoaasarte/b. €

9K3aMeH Y kaxporo CTyAeHTa Ha pyKax OOJIXXeH ObITb NMOMHbIA CNMCOK BOMPOCOB N4 9K3aMeHa. X MOXHO
TwatenbHO N3Y4YNUTb U pa36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnX 3HaHuin. HeobxooumMo umeTb
KOHCMEKTbI BCEX NEKUMNA W NPakTN4eCcKmnx 3aHATNin. Ha ak3aMeHe 6y,EI,yT npennoxeHbl 3ana4vn
aHanormn4yHble pa36|/|paeMb|M Ha NPaKTUYECKNX 3aHATUAX. He ctout nsberartb nocelieHns
KOHCYNbTaUun - Ha HEN MOXHO YTO4YHUTDL Yy NpenogaBartens sce, 4HTo OCTanloCb HEMOHATHbLIM. €

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBLHOrO NpoLecca no
OUCUMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHuu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

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

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuo 03.03.02
"Pusmka" n Npoduio NOArOTOBKN "HE NPedyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.9 AHanutudeckas reometpus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.03.02 - dusumka

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

WnbuH, B.A. AHanutudeckas reoMeTpust [SnekTpoHHbIA pecypc] : y4ebHuk / B.A. UnbuH, 3.1, To3HsK. ? SnekTpoH. faH.
? Mockasa : ®duamatnut, 2009. ? 224 c. ? Pexum goctyna: https://e.lanbook.com/book/2179. ? 3arn. ¢ akpaHa.

Beknemnwes, [.B. Kypc aHanutnyeckoi reoMeTpum n nuHeiHon anrebpbl [SnekTpoHHbIi pecypc] : yuebHuk / 1.B.
Beknemnwes. ? OnekTpoH. faH. ? CaHkT-Metepbypr : JlaHb, 2019. ? 448 c¢. ? Pexum pocTyna:
https://e.lanbook.com/book/112054. ? 3arn. ¢ akpaHa.

C60pHMK 3a4a4 No aHanMTUYECKO reoMeTpun 1 NMHenHon anrebpe [AnekTpoHHBIl pecypc] : yduebHoe nocobue / J1.A.
Beknemunwesa [1 op.]. ? AnekTpoH. naH. ? CaHkT-MeTepbypr : NlaHb, 2018. ? 496 c. ? Pexum goctyna:
https://e.lanbook.com/book/109625. ? 3arn. ¢ akpaHa.

Mpockypsikos, V.B. CO6opHUK 3apay no NMHenHoM anrebpe [SnekTpoHHbIN pecypc] : y4ebHoe nocobue / .B.
Mpockypsikos. ? OnekTpoH. aaH. ? CaxkT-MeTepbypr : JlaHb, 2010. ? 480 c. ? Pexum gocryna:
https://e.lanbook.com/book/529. ? 3arn. ¢ akpaHa.

Manbues, A.N. OcHoBbI NMHENHO anrebpbl [9NeKTPOHHBLIR pecypc] : yuebHuk / A.V. Manbues. ? OnekTpoH. aaH. ?
CaHkT-lMeTepbypr : NlaHb, 2009. ? 480 c. ? Pexum goctyna: https://e.lanbook.com/book/251. ? 3arn. ¢ akpaHa.

JononHutenbHasa nuteparypa:

Mpwveanos, W.W. AHanutudeckas reoMetpusi [OnekTpoHHbI pecypc] : yuebHoe nocobue / U.A. Mpueanos. ? SnekTpoH.
naH. ? CaHkt-lMeTtepbypr : JlaHb, 2010. ? 304 c¢. ? Pexum poctyna: https://e.lanbook.com/book/321. ? 3arn. ¢ akpaHa.

WnbuH, B.A. IlnHeliHasa anrebpa [OnekTpoHHbIl pecypc] : ydebHuk / B.A. UnbuH, 9.1, No3HSAK. ? ONeKTPoH. AaH. ?
Mocksa : dunamatnut, 2008. ? 280 c. ? Pexxum goctyna: https://e.lanbook.com/book/2178. ? 3arn. ¢ akpaHa.

Lly6epbunnep, O.H. 3agayn 1 ynpaxHeHns N0 aHanMTU4ecKon reoMeTpun [SneKTpoHHbIin pecypc] : y4ebHoe nocobue /
O.H. Uy6epbunnep. ? OnekTpoH. aaH. ? CaHkT-MNeTtepbypr : JlaHb, 2009. ? 336 c. ? Pexum goctyna:
https://e.lanbook.com/book/430. ? 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.9 AHanutudeckas reometpus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.03.02 - dusuka

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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