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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

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 oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMneTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
OoriK-2 CNocoBHOCTbIO CO3M4aBaTth 1 UCCNenoBaTb HOBblE MaTeMaTnieckne Mooenm B

EeCTeCTBEHHbIX HaykKax

OrlIK-3 rOTOBHOCTbIO CaMOCTOATENbHO CO3aaBaTb NPUKNagHble NporpaMMHble CpeacTsa Ha
OCHOBE COBPEMEHHbIX MHPOPMALMOHHbBIX TEXHONOMNIA U CETEBLIX PECYPCOB

OrK-5 rOTOBHOCTbIO PYKOBOAMTb KOMNIEKTUBOM B Cpepe CBOEN NPOdPeECCMOHaNbHO
NesaTenbHOCTW, TONePaHTHO BOCNPUHUMAS coumanbHble, 3THUYECKUE,
KOHpeCCHOoHaNbHbIE U KYNbTYPHbIE Pas3nnyns

MK-1 CrNocobHOCTbIO K MHTEHCWBHOI Hay4HO-MCCneaoBaTenbckoi pabote

MnK-10 CMOCOBHOCTBIO K MPenofaBaHUo (P3NKO-MaTEMATUYECKUX AUCLUMINH U
MHGPOPMaTMKKM B 00pa30BaTeNbHbIX OPraHn3aLmnsix OCHOBHOIo 06LWero, CpeaHero
obLiero, cpeaHEro NPOgECCUOHANBHOMO U BbICWIEr0 06pa30oBaHms

MK-11 CNOCOBHOCTBIO 1 NPEeapPacnonoXeHHOCTbIO K MPOCBETUTENBHOM 1 BOCIUTATENbHOM
[IesiTenbHOCTM, FOTOBHOCTb NponaraHanpPoBaTh 1 NONynsipuanpoBaTh Hay4Hble
[IOCTUXEHNS

MnK-12 CNOCOBHOCTbIO K MPOBEAEHUIO METOANYECKUX U KCMEPTHBIX paboT B obnacTu
MaTeMaTiku

MnK-2 CMOCOBHOCTbIO K OpraHn3aUunn Hay4yHo-nccneaoBaTeNnbCKux u
Hay4YHO-NPOU3BOACTBEHHbIX PabOoT, K YNpPaBneHno Hay4YHbIM KONNEKTMBOM

MNK-3 CnocobHOCTbIO NyBNNYHO NPeacTaBUTb COBCTBEHHBIE HOBbIE HAYYHbIE Pe3ynbTaTbl

MnK-4 CMOCOBHOCTbIO K MPUMEHEHUNIO METONOB MAaTEMaTNYECKOro 1 anropuTMUYECKOro

MOLOENNPOBAHNA NMPU pelleHnn TeopeTUHECKNX N NpuknagHbixX 3anay

MnKk-9 CMOCOBHOCTbIO Pas3nvyHbIM 06pa30M NPeacTaBnsaTb U afanTupoBaTh
MaTeMaTM4ecKme 3HaHNA C YHETOM YPOBHS ayauTopum

Obyuvarowunitcs, 0OCBOMBWNIA AUCUUNANHY (MOOYb):
JlonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL N FTOTOBHOCTb:

1. 3HaTb OCHOBHbIE MOCTYNAThl, Nexatime B 0CHoBe 06LLeil TeoprUM OTHOCUTENBHOCTM U OPYrX
TEOPUIA, UMEIOLLNX LIENBIO ONMUCAHME NONSA TATOTEHMS; BbIBOL YPaBHEHWI rpaBUTALMOHHOIO NONS B
OTO, ocHoBHbIE 3dddpeKTbI 0BLLE TEOPMN OTHOCUTENBHOCTH;

2. NoOHUMaTb 0COHEHHOCTM MPOLIECCOB, NPOUCXOASAIWMNE B CUbHBIX FPaBUTALMOHHbIX MOMSX;

3. MeTb NpeacTaBneHne o NpobneMe sHepPrun-uMNynbca rpaBUTaLMOHHOIO Nons, o Npobneme
rpaBMTaUMOHHbLIX BOJIH B 0BLei Teopy OTHOCUTENBHOCTH;

4. BnageTb COBPEMEHHbIMM TEOPETUYECKMMI METOdaMM UCCef0BaHNS MONel TSroTeHus,
NpVIMeHsieMbIMK B OBOLWEl TEOPUM OTHOCHTENTIbHOCTH.

5. HeMOHCTPMpPOBaTb CNOCOHBHOCTL U FOTOBHOCTb MPUMEHSIThb NOMYy4YeHHbIe 3HAHUS OS5 PelleHNs
3a4ay, BO3HMKAKWKMX NPV ONMCaHNM NPOLIECCOB, MPOUCXOOSIWMNX B CUIIbHbIX FPaBUTALMOHHBIX MOMSIX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO
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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

HaHnas oucuunnuHa (Moaynb) BkAodeHa B pasgen "B1.8B.1B.4 OucunnnuHbl (MOgynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 01.04.01 "Martematuka (AHanu3 Ha MHOroobpasmsx)" n 0THOCUTCS K AUCLMINHAM MO
BbIOOPY.

OcsauBaetcsa Ha 1 Kypce B 2 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 42 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 28 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 66 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMIUHDIL: 3K3aMeH BO 2 CEMECTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUSA paboTbl
1.|Tema 1. ['paBuTaums kak reometpus. 2 2 2 0 4
Tema 2. OCHOBHbIE CBELEHNS U3
2 p1MaHoBOW reoMeTpun. 2 4 6 0 14
3.[Tema 3. YpaBHeHus SitHwWTENHA. 2 2 6 0 16
Tema 4. MNpubnuxeHne cnaboro
4, Onsi. 2 2 6 0 16
5.[Tema 5. Kocmonoruyeckme mogenw. 2 4 8 0 16
Toro 14 28 0 66

4.2 CopepXxaHue guUCLUNNUHbI (MOAYNS)
Tema 1. paBuTaLMSA KaK reoMeTpumsi.

OcHoBbI crieLnanbHon 1 obuiei Teopun OTHOCUTEJIbHOCTW. FpaBMTaum KakK reomMeTpus. JlBUXeHMNe TOYEYHOM YacTuMubl B
NCKPUBNEHHOM NPOCTPAaHCTBE-BPEMEHW.

Tema 2. OCHOBHble CBeAEHUS U3 PUMAHOBON FrEOMETPUN.
OCHOBHbIE CBEAEHNS U3 PUMaAHOBOW reoMeTpun. TeH30pbl, METPUKA, CBA3HOCTb, KPUBM3HA.
Tema 3. YpaBHeHUs1 DUHLUTENHA.

YpaBHeHus ditHwTelHa. PeweHue Weapuwunbaa. MocTHboTOHOBCKOE NpubnnxeHne. Habniogaemble adodekTsbl B
COJTHEYHOW cUCTEME.

Tema 4. MpubnuxeHune cnaboro nons.

I'Ip|/|6n|/|>KeH|/|e cnaboro nons. rpaBVITaLI,I/IOHHbIe BOMHbI. [1nOCKMe BOMHbI. FeHepaLu/lﬂ rpaBUTAUNOHHBIX BOJH. JlBOWHbIE
CNCTEMDI. ,ﬂeTeKTI/IpOBaHI/Ie rpaBUTaAUUNOHHDBIX BOJH.

Tema 5. Kocmonoruueckue mogenm.

Kocmonoruyeckne mogenu. Pewenust dpuamara. KpacHoe cmelleHne. 3akoH Xabbna. Penvnktosoe nsnyyeHue.
CranpapTHas aBontoums. MNpobnembl cTaHOAPTHOM MOAENM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocToaTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.
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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

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

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

A.B. banakun Knaccuueckne Tectbl Teopumn rpaeutaumm - http://old.kpfu.ru/f6/bin_files/balakineooto!35.pdf
ApXMB 3NEKTPOHHbIX Nybnmkauuii Hay4HbIx cTaten - http:/arxiv.org/

N.B. Xpunnoeny Obuias Teopmst OTHOCUTENBHOCTU -
https://reslib.org/reader/web/viewer.html?file=%2F %2F cdn.reslib.org%2Fpdf%2FaHR0cDovL2xpYi5tZXhtY XQucnUvZ2VOLnBo«

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)
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Mporpamma oncumnnmHel "Oblwas Teopus oTHocuTenbHocTh"; 01.04.01 "MaTtemaTtumka".

B xo0e neKUNOHHbIX 3aHATUIA BECTH KOHCMEeKTnpoBaHmne y'-|e6Horo marepuana. O6pamaTb BHMMaHMe Ha Kateropuu,
popMynMpoBKM, packpbiBaloWwme cogepxaHne Tex Unm nHbIX SABIEHUI 1 npoueccos, Hay4Hble BblBOObI N NpakTnyeckune
PekoMeHnaumnn, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE. XenatenbHo ocTaBuTb B pa6o'-||/|x KOHCNeKTax nons, Ha
KOTOpPbIX Oenartb NOMETKN N3 peKOMeH,D,OBaHHOI7I nmtepartypbl, 4OoNonHALWMe Matepuman I'IpOCﬂyLI.IaHHOIZ nekunun, a Takxe
nogvyepkmearouwine 0006)/}0 BaXHOCTb TE€X NN NHbIX TEOPETUYECKNX NonoXeHuin. 3anasatb npenogaBaresnto yTo4Hawmne
BOMPOCHI C LUeNblo YACHEHUNA TEOPETUHECKUX MONOXEHWNIA, paspeweHns CnopHbIX CVITyaLI,I/II7I.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NNTEpaTypy, 03HAKOMUTLCS C AOMONHUTENbHOR NMTEpPaTypoi,
HOBbIMY MyBnMKauMsaMy B NEPUOANYECKNX N3OAHNUSAX: XypHanax, rasetax v 1.4. [pu aToM yuecTb pekoMeHaauum
npenogasatens n TpebosaHus yuebHoi nporpammbl. JopabaTtbiBath CBOV KOHCMEKT NEKUUW, AeNnasi B HEM
COOTBETCTBYIOLLME 3ANUCK U3 NUTEPATYPbI, PEKOMEHLOBAHHOW NPernoaaBaTeneM 1 npeLycMOTPEHHON y4ebHoM
nporpammoii. MoAroToBMTb TE3NCHI AN1S BEICTYNNEHUIA N0 BCEM y4ebHbIM BONpOcaM, BbIHOCMMbIM HA CeMuHap. oToBsCh K
oknagy unu pecpepatmeHoMy cooblieHuto, obpallaTbcs 3a METOAMNYECKO NOMOLWbIO K Npenogasatento. CoctaButb
MnaH-KOHCNEKT CBOEro BbICTYNNeHUs . MpoayMatb NprMepsbl C Lenbio 06eCneyeHns TECHON CBA3W U3y4aeMoin Teopun ¢
peanbHol XU3Hbl0. CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINONHEHNE CAaMOCTOSATENbHON paboThl HasupyeTcs Ha
COBMIOAEHNN HACTOSWMX PEKOMEHAALMIA U N3YYEHUN PEKOMEHAOBAHHOM nuTepatypbl. CTyLEeHT MOXET LOMOMHUTbL CMIMCOK
MCMONb30BAHHOW NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMU, HE MPEACTABNEHHBIMU B CNINCKE PEKOMEHJOBAHHOM
nuTepatypbl, U B LanbHEWLWEM NCMONb30BaTh COBCTBEHHBIE NMOATOTOBNEHHBIE y4ebHbIE MaTepranbl Npu HanucaHum
KYPCOBBIX 1 AUNNOMHbIX paboT.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyarky pas3natoyHbix MaTepuarnos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YatoWwmMMnCs MHBANIMAAMI U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

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

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyyYani MHGOPMaLIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUNPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMyNSLNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOWM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.01
"MatemaTuka" u marmcTepckor nporpamMme "AHanus Ha MHoroobpasusx”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 Obwas Teopunsi OTHOCUTEIbHOCTU

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. MexayHaponHas KoHdepeHLmMs No rpasmTaumm, KOCMONOrn 1 actpoduanke, poccuiickas rpasuTalmoHHas
KOHObepeHLms.

XV-a Poccuiickas rpaBmTaumoHHas KoHgepeHums '"MexayHapoaHas KoHbepeHLms no rpasmTaumnm, KOCMonorum u
acTpogouauke'; MexayHapoaHas wkona no rpasutaumm n kocmonorum 'GRACOS-2014', KagaHb, 30 ntoHs - 5 uons
2014 ropa [TekcT: anekTPOHHBIN pecypc] : Matepuansl koHgpepeHuun / [noa obu. ped. a.d.-M.H. FO. . Urhatbesa] .?
OnekTpoHHble AaHHble (1 cpaiin: 5,97 M6) .? (KasaHb : KasaHckuii doefepanbHblil yHuBepcutet, 2014) .? 3arn. ¢ akpaHa
.? Bbix. naH. opur. ney. n3a.: KasaHb: KazaHckuii yumsepcutet, 2014 .? B Hapzar.: Poc. rpasuTau. 0-8o, Poc. dpoHa
yHOam. ncenen., KasaH. (Mpusonx.) doenep. yH-T, IH-T matematukm n MmexaHuku uM. H. . Nlobayesckoro, LieHTp
rpasutauum n goyHaam. metponorun BHUMMC, Poc. yH-T opyx6bl HAponoB .? Pexum gocTyna: oTKpbITbIl .

OpwuruHan konuun: XV-g Poccuiickas rpasutaumoHHas KoHdepeHums 'MexayHaponHas KoHgepeHUms no rpasntauuu,
KocMonorum n actpodpmanke'; MexayHaponHas wkona no rpasmtaumm n kocmonorun 'GRACOS-2014', KasaHb, 30 utoHs
- 5 nions 2014 ropa : matepuansl KoHpepeHuum / [nog obw. ped. a.d.-M.H. [O. I'. UrHaTtbesa] .? KasaHb : ®onumaHT,
2014 .7 247 c. : vn., nopTp. ; 21 .7 ISBN 978-5-905576-34-8 ((B 06n.)) , 200.-
URL:http:/libweb.kpfu.ru/ebooks/publicat/806560.pdf

2. '®yHpameHTanbHble NpobneMbl eCTECTBO3HAHMS U TEXHUKM', KOHrpecc. Tpyabl KoHrpecca-2016 'dyHaameHTanbHble
npobnembl ecTECTBO3HAHMSA 1 TexHMKK' = Congress-2016 Proceedings 'Fundamental problems in natural sciences and
engineering' / [rn. pen.: 9. I'. KniowwnH] .? CankT-MNeTtepbypr : [MexayHapoaHbiii Knyb yyeHbix], 2016 ( : Jliobasny) .7 ; 21
.? (Mpobnembl nccnenosaHus BecenerHolw ; ...) .? B Hapaar.: MexayHap. knyb yveHbix, C.-INeTtepb. ota-Hue Poc. dounoc.
o-Ba .? ISSN 2304-0300 ((s 06n.)) , 200.

3. dursmka BbICOKMX NNOTHOCTEN aHeprum [SnekTpoHHbI pecypc] / PopTtos B.E - M. : PUSMATINT, 2013. -
http://www.studmedlib.ru/book/ISBN9785922114684.html

JononHutenbHasa nuteparypa:

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

2. Jlykaw, B.H. ®uaunyeckas kocmonorus [OnekTpoHHbin pecypc] / B.H. Jlykaw, E.B. Muxeesa. ? OnekTpoH. oaH. ?
Mockga : dusmatnut, 2012. ? 404 c. ? Pexum pocTtyna: https://e.lanbook.com/book/5279.

3. CypauvH, B.I". MsaTtas cnna [9nekTpoHHbIN pecypc] : yueb. nocobue ? dnekTpoH. aaH. ? Mockea : MLUHMO, 2009. ? 40
c. ? Pexum poctyna: https://e.lanbook.com/book/9422.

4. MatemaTnyeckrne OCHOBbI COBPEMEHHOI TEOPUN rpaBuUTaLnm [SneKTpoHHbLIN pecypc] : MoHorpadoms / O.B. babyposa,
B.H. ®ponos. - M. : NpomeTeii, 2012. - http://www.studmedlib.ru/book/ISBN9785704223627.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 Obwas Teopunsi OTHOCUTEIbHOCTU

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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
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