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Mporpamma gucumnnuHel "lreomeTpuydeckme Metodsl B knaccuyeckom teopum nong"; 01.04.01 "Marematuka".

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 "lreomeTpuydeckme Metodsl B knaccuyeckom teopum nong"; 01.04.01 "Marematuka".

Mporpammy nmcuunnuHel paspaboTtan(a)(vn) 3asenyowmii kagoenpoi, a.H. (LoueHt) Monos A.A. (Kadenpa reometpum,
oTheneHne maremartuku), apopov@kpfu.ru

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
nK-2 CNOCOBHOCTBIO K OpraHn3aummy Hay4HO-MCCNenoBaTENbCKMX 1
Hay4YHO-NPOWN3BOLCTBEHHBIX PAbOT, K YNPaBAeHWIO HAy4YHbIM KONNEKTUBOM
MK-3 CNOCOBHOCTbLIO MYONNYHO NPEACTaBUTbL COOCTBEHHbBIE HOBbIE HAYYHbIE PE3YNbTaThI
NnK-4 CMOCOBHOCTBIO K MPUMEHEHMWIO METOLLOB MAaTEMATUYECKOrO 1 anropUTMUYECKOrO

MoAeNnnpoBaHUA Npu peweHnn TeopeTnyecknx n npuknanHblx 3anad

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH BeMOHCTPMPOBaTbh CMOCOBHOCTL N FTOTOBHOCTb:

B pesynbTate 0CBOEHWS AMCLMMIMHBI 0ByHaoWMACS LONXEH 3HATb OCHOBHbIE MOHSATUS U (pakThbl annapara
ANdOhepeHLManbHON reoMeTprm, MOHMMAaTb MNPVHLMIBI UX MTPUMEHEHUS B MONEBbLIX MOLENSIX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

[aHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.7 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANBHOW
obpaszoBartenbHoi nporpammel 01.04.01 "Martematuka (AHanu3 Ha MHOroobpasmsx)" n 0THOCUTCS K AUCLIMINANHAM MO
BbIOGOPY.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpE.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb AUCLIMINNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 28 4aca(oB), B TOM Yucie nekuun - 0 yaca(oB), npakTudeckme 3aHaTus - 28 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMoCToATENbHON paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 80 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepXxaHue pucUUMNINHBbI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3nenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl gucumnnuHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUA pabortbl
1.|Tema 1. Mogenb Kanyubl-KneinHa. 3 0 8 0 20
Tema 2. YpaBHeHus DiiHwTelHa B
2. N-MEPHOM NPOCTPaHCTBE 3 0 6 0 20
3 Tema 3. YpasHeHus f(R) rpasutaumm 3 0 6 0 20

‘(B n-MepHOM npocTpaHcTBe.

Tema 4. OOHOPOLHBIE U N3OTPOMHbIE
pewenwns f(R) rpasutaumm ¢

4. LONONHWTENbHBIM MPOCTPAHCTBOM B 3 0 8 0 20

BMOE chepbl MOCTOSAHHOrO paaunyca.
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 0 28 0 80

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. Mopenb Kanyubl-KnenHa.

Moaenb Kanyupbl-KneiHa. KanmbpoBoyHas CUMMETPUS LOMOHATENIbHOTO U3MEPEHMSI.

["leoMeTpuyeckuin CMbICN YeTbipexmepHoin MeTpuku B Mmogenn Kanyubl-KnenHa.

Penykuns mogenu Kanyupl-KneriHa K 4eTbipexMepHOMy NpOCTPaHCTBY.

JlokasatenbcTBo TOro, 4To Bapuaums teHsopa Puyumn $R_{\mu \nu}$ no meTpuke ectb

$$\delta R_{\mu \nu} =\nabla_\nu \Big( \delta \Gamma”\rho_{\mu \rho} \Big) -\nabla_\rho \Big( \delta \Gamma”\rho_{\mu
\nu} \Big)$$

Tema 2. YpaBHeHUs1 DUHLUTENHA B h-MEPHOM NpPOCTpaHCTBe

BbiBoA ypaBHEHWI DHWTENHA B N-MEPHOM NPOCTPaHCTBE.

JLlokasaTenbcTBO TOro, 4TO Bapuauusi cumeonoB Kpuctodpens stoporo pona $\delta \Gamma™\rho_{k I}$ no metpuke
ecTb

$$\frac{\displaystyle g*{\rho j}}{\displaystyle 2} \Big( \nabla_k \delta g_{I j} +\nabla_| \delta g_{k j} -\nabla_j \delta g_{k I}
\Big)$$

Tema 3. YpaBHeHus f(R) rpaButaumum B n-mepHOM NPOCTpaHCTBe.

BoiBog ypasHeHun f(R) rpasutaunm B N-MepHOM NPOCTPaHCTBE.

JokasarenbcTBo TOro, 410

$$g7i k} \delta R_{i k} = \nabla_i \nabla_k \Big( \delta g"{i k} \Big) - g_{i k} \Box \Big( \delta g*{i k} \Big) $$
JLokazartenbcTtBo Toro, 4to $\nabla_\alpha \nabla_\beta f(x"k) - \nabla_\beta \nabla_\alpha f(x k)= 0$.

Tema 4. OpHOpoOOHbIE U N30TponHble peweHns f(R) rpaBsMTaumMm ¢ AONONHUTENIbHBIM MPOCTPAHCTBOM B BUAE
cchbepbl NOCTOAHHOrO paguyca.

Mony4eHne 0gHOPOAHbIX M U3OTPOMHbIX peweHunii f(R) rpaBuTaumm ¢ 4ONONHUTENbHBIM NPOCTPAHCTBOM B BUAE CAEpbI
NMOCTOSIHHOrO paauyca.

BnoxeHne oByMepHOi ccpepbl B TPEXMEPHOE EBKIMA0BO NPOCTPAHCTBO.

BnoxeHne oBymMepHOro Topa B TpeXMepHOe €BKIMA0BO NPOCTPAHCTBO.

BnoxeHne TpexepHoit cqepbl B YETbIPEXMEPHOE EBKIMAOBO MPOCTPAHCTBO.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowwmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTAEMNbHBIX TEM (Pa3fenos) ANCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumm un ocylecTBAeHNs 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

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

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa
A.B. BanakuH Knaccuyeckue TecTbl Teopun rpasutauum - http://old.kpfu.ru/fé/bin_files/balakineooto!35.pdf
ApPXMB 3NEKTPOHHbIX Nybnmkauuii Hay4HbIx cTaten - http:/arxiv.org/
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OnekTpoHHas bubnmoteka MexaHUKO-MaTeMaTMYeckoro goakynbteta MoCKOBCKOro rocynapCTBEHHOrO YHBEpPCUTETA -
http://lib.mexmat.ru/allbooks.php

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUMUINIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Crenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatam 0by4eHus o AMCLUMNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKM MO ANCUMNIVHE (MOAYIIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSIM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)

OcBoeHUEe gucUMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyaloWwmuMcs B O4HOM U3 BYX BapUaHTOB (NMnb0 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.

ONeKTPOHHbIE N30aHNS AOCTYMHbI AUCTAHUMOHHO 13 NoBO0I TOUKM NpW BBEAEHNM 00yHaOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX N3naHWA GBNNOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnsapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOANUMON A1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIIHBI (MOOYIS)

ApXVB 3NEeKTPOHHbIX Nybnukauuii Hay4HbIx ctatei - http://arxiv.org/

CapanaHawsunu ".A. F'eomeTpus n knaccudeckmne nonst. CoBpeMeHHbIE METOLbI TEOPUW NONS -
http://www.g-sardanashvily.ru/v1.pdf

OnekTpoHHas bubnnoteka MexaHMKo-MaTeMaTmyeckoro goakynoteta MOCKOBCKOro rocylapCTBEHHOrO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKomeHaauum

npakTuyeckme | B xone noaroToBku K ceMmHapam n3yymTb OCHOBHYIO NUTEPaTypy, O3HAKOMUTBLCS C AOMOMHUTENbHOWA

3aHATMA nMTepaTtypoii, HoOBbIMM MybnMKaunusMy B NEPUOANYECKMX N3AHNSX: XypHanax, rasetax u 1.4. Mpu
9TOM y4ecTb pekoMeHaauuy npenogasatens n TpebosaHus yuebHo nporpammbl. JopabaTbiBath
CBOW KOHCMEKT fleKuun, aenas B HeM COOTBETCTBYIOINE 3anncy U3 NnTepartypbl, PeKOMeH40BaHHOM
npenofaeatenem v NpenycMoTPEHHOR y4ebHO NporpamMmMoil.

camocTosl- | CTyneHT MOXeT LOMOMHUTL CMMCOK UCMONb30BAHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMU, HE
TenbHast NPeLCTaBNEHHbIMU B CNINCKE PEKOMEHIOBAHHOW NTepaTyphbl, U B AanbHEeM NCnonb30BaThb
paboTa co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHble MaTepuansl NPy HaNMCaHUM KYPCOBbIX U AWUMIOMHbIX paborT.
CBOEBpEMEHHOE 1 Ka4ECTBEHHOE BhINOJIHEHNE CaMOCTOsITENbHOM paboThl HasnpyeTcs Ha
COONI0AEHNN HACTOSIWMX PEKOMEHAALIMIA U N3Y4EeHU PEKOMEHO0BAaHHON nTepaTypbl.

am PAEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH NpoBOAUTCS B MUCbMEHHON hopMe. IK3aMeHaLNOHHbIA BUneT coepXuT asa Bonpoca 13
nporpammbl Kypca 1 ogHy 3amaady. [MonHbIli 0TBET Ha KaxXablii BONPoc oLeHunBaeTcs B 20 6annos,
npaBunbHOE pelleHne 3aaa4m oueHueaeTcs B 10 6annos. HenonHbii 0TBET, YacTMYHOE pelleHne
3a4a4v 1 pelleHre 3aaaqu, colepxaillee o WbKN, OLEHMBAIOTCS MEHbLIMM Y1CTIOM 6annoB. SK3aMeH
cyMTaeTcs cOaHHbIM, ECNU NPY OTBETE Ha 3K3aMeHaLMOHHbIV 6unet HabpaHo He MeHee 28 6annos.
Mpu NpocTaHOBKE OLEHKM YMCNo 6annos, HabpaHHbIX Ha aK3aMeHe, CyMMUPYeTCS C Y1CnoM 6annos,
HabpaHHbIX Ha NMPaKTUYECKMX 3aHATUAX. DKIAMEHALMOHHbIA BUNEeT colepXMT BOMPOCHI 1 3a1a4u 13
BCEX pa3fenoB Nporpammsi.

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOoLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryatoume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX NCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aymanbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUNPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTaAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.01
"MatemaTuka" u marmcTepckon nporpamMme "AHanus Ha MHoroobpasusx”.
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Mporpamma gucumnnuHel "lreomeTpuydeckme Metodsl B knaccuyeckom teopum nong"; 01.04.01 "Marematuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.7 'eomeTpuyeckne MeToabI B KI1aCCUYECKON Teopumn
nons

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Urnatbes, Opuin N'eHHaomesny. Matematuyeckmne 0CHOBbI OU3UKM : C NpuMepamm pelweHns 3agad B8 CKM Maple :
[yuebruk] / tO. I". 1. UrHaTbes, Opwuit MeHHaanesny. MatemMatnyeckre 0CHOBbI OM3UKM : C MPUMEPaMU PELIEHUS 3a4ay B
CKM Maple : [yqebHuk] / HO. I'. UrHaTtbes, A. A. AracboHos ; KasaH. (MpuBonx.) goenep. yH-T, IH-T Matematvku un
mexaHuku nM. H. N. Nobayesckoro .- KasaHb : [KasaHckuit yHneepcuteTt], 2016 .- 239 c.

2. dusmka BbICOKMX NNOTHOCTER aHeprum [SnekTpoHHbIn pecypc] / ®opTtos B.E - M. : PUSMATINT, 2013. -
http://www.studmedlib.ru/book/ISBN9785922114684.html

JononHutenbHasa nuteparypa:

1. O6BsACHSA MMP: MICTOKM COBPEMEHHOM HaykKu [AnekTpoHHbIN pecypc] / BaiHbepr C. - M. : AnbnuHa HOH-cpukiLH, 2013,
2016. - http://www.studmedlib.ru/book/ISBN9785916714791.html|

2. Jlykaw, B.H. ®uaunyeckas kocmonorus [OnekTpoHHbin pecypc] / B.H. Jlykaw, E.B. Muxeesa. ? OnekTpoH. aaH. ?
Mocksa : dusmatnut, 2012. ? 404 c. ? Pexxum gocTtyna: https://e.lanbook.com/book/5279.

3. CypawH, B.I". Matas cuna [AnekTpoHHbIl pecypc] : y4eb. nocobre ? SnekTpoH. aaH. ? Mockea : MUHMO, 2009. ? 40
c. ? Pexum poctyna: https://e.lanbook.com/book/9422.

4. MaTtemaTnyeckme OCHOBbl COBPEMEHHOI TEOPMU rpaBuTaLmMmn [DNeKTpoHHbIA pecypc] : MoHorpadums / O.B. babyposa,
B.H. ®ponos. - M. : NpomeTeii, 2012. - http://www.studmedlib.ru/book/ISBN9785704223627.html
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Mporpamma gucumnnuHel "lreomeTpuydeckme Metodsl B knaccuyeckom teopum nong"; 01.04.01 "Marematuka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.7 'eomeTpuyeckne MeToabI B KI1aCCUYECKON Teopumn
nons

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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

CtpaHunua 8 n3 8.




