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Mporpamma omcumnnmHel "MaTtematuieckoe MOAENMPOBaHMe B acTpoOHOMUM U kocmonormun”; 44.03.05 "Meparorndeckoe obpasoBaHue (c
IBYMS NPOGOMNAMM NOArOTOBKM)".

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 omcumnnmHel "MaTtematuieckoe MOAENMPOBaHMe B acTpoOHOMUM U kocmonormun”; 44.03.05 "Meparorndeckoe obpasoBaHue (c
IBYMS NPOGOMNAMM NOArOTOBKM)".

Mporpammy oucuunnuHel paspaboTan(a)(v): 3aBenyownii kadeLpoit, K.H. AracpoHoB A.A. (kagoenpa BbiClIEN
MaTeMaTukm 1 MaTeMaTUYeckoro MOAENMPOBaHNS, OTAENeHNe neaarornieckoro obpasosanus), AlIAAgafonov@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CNOCOBHOCTBIO MCMONL30BATL COBPEMEHHBIE METOAbI 1 TEXHONOTN 0By4EHNS 1
[IMarHoCTUKN

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- cnocobbl MOCTPOEHWS FPaMOTHOM MaTeMaTU4eCckoi MOAeny KOCMOIOrMYeckoro 06bekTa;

- MeTobl MPOBEOEHUSI PA3MEPHOCTHOMO aHann3 1 BblaeNneHns KoMnnekcos 6e3pa3mMepHbIX NepeMeHHbIX.

JlonxeH ymeThb:

- CTPOWTb COOTBETCTBYIOLME aNrOPUTMbI PELIEHNS 3a4a4K;

- COCTaBMATb NPOrpamMmy B Nakete NPUKNaaHoN MaTeMaTKm YUCIEHHOrO MOLENMPOBAHUS UCCedyeMoro 06bekTa;
- BblbpaTb COOTBETCTBYOIWME 3a4a4e YNCNEHHbIe METOAb U METOLbI BU3yanv3aunm Moaenu.

JlonxeH Bnagetb:
- CNOCOBHOCTbIO NPOBELEHNS KOMMBIOTEPHOrO MOAENNPOBAHNS 1 NMPaBUIBHOIO OMNMCaHNS ero Pe3ybTaToB.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CTyneHT AomXeH AEMOHCTPUPOBATL Crieaytowme cnocobHOCTM 1 TOTOBHOCTMU:

1. cNOCOBHOCTb MOCTPOEHNS FPaMOTHOM MaTeMaTUYECKON MOEeNN acTPOPMU3MYECKOro UM KOCMONMOTrMYECKOro
00bekTa;

2. CNocoBHOCTb 1 FOTOBHOCTb nposecTn ee pa3MepHOCTHbII7I aHanns 1 BblOennTb KOMNEeKChbl 6e3pa3Mepr|x
NnepeMeHHbIX;

3. npoOeMOHCTPUNPOBATb CMocobHOCTb 1 FOTOBHOCTb NOCTPOEHNA COOTBETCTBYHOWNX allTOPUTMOB pelleHnsa 3a0aqun;

4. cnocobHOCTb M FOTOBHOCTb COCTaBUTb nporpammy B nakete I'IpI/IKJ'Ia,!J,HOVI mMareMaTtukm YnCneHHoro mogennpoBaHmnA
nccneayemMoro o6bekTa;

5. cNocoBHOCTb NPaBWbHO BbIOPaTL COOTBETCTBYIOWME 3a0a4e YACTIeHHbIe MeToabl Y MeTOAbl BU3yanusaumm
mMoLenu;

6. npoBecCcTn KOMMNbOTEPHOE MOOeNnnpoBaHmne 1 NpasunibHO ONCaTb ero pesynbTaThbl.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.[B.18.02 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 44.03.05 "MNepnarornyeckoe obpasoBaHue (C AByMS NpocounsiMm
noaroToskn) (Matematuka, MHpopmMaTmKa 1 UHPOPMALMOHHbIE TEXHONOTUK)" 1 OTHOCUTCS K AMCLMMNAMHAM MO BbIGOpY.

OcBauBaetcs Ha 5 kypce B 10 cemecTpe.

3. O6bem gucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb AUCLMMMHBI cocTaBnsieT 3 3a4eTHbIX(ble) eanHun(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 12 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 24 Yaca(oB), KOHTPONb caMoCcTosITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNAUHBIL: 3k3ameH B 10 cemecTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. OCHOBHbIe MaremMatTundyeckme Mmoaoenun
1, ) A 10 4 0 0 0 6 0 10
Knaccmn4yeckom KkocMonormmn

Tema 2. ["paBuTaUMOHHAsA HEYCTONYMBOCTb
2. |oOHOPOLHON camMorpaBMTUPYIOLLEV MaTepun 10 2 0 0 0 6 0 8

Tema 3. Matematnyeckme monenm
CTaTNYeCKUX PaBHOBECHbIX
8. chepryecKkn-CUMMETPUYECKNX CUCTEM 10 2 0 0 0 6 0 8

Tema 4. OnemeHTbl CTaH4aPTHOM
4. |kocMonorudeckoin Mogenm 10 4 0 0 0 6 0 10

NToro 12 0 0 0 24 0 36

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. OCHOBHble MaTeMaTU4yeCcKue Modenu Knaccu4eckom KOcMonormm

1. OCHOBHbIE ypaBHEHMS CaMOCOrnacoBaHHOM MoAeny naeanbHON CamorpPaBUTUPYIOLWER XMOKOCTU B KNacCu4eckon
doun3nke.

2. Teopust [ xxnHca rpaBUTaurOHHbIX BO3MYLLEeHWA. KpuTepnii rpaBuTaLnoHHOR HeycTonumneocT JxunHca. OCHOBHblE
BblBOAbl. MaTemaTnyeckas HEKOPPEKTHOCTL Teopun [ XnHca.

3. Knaccuyeckast (HbloTOHOBA) KOCMONornyeckas Mofenb. MNoctosiHHas Xabbna n ckopocTtb pasberaHus.
4. KoMNblOTEPHOE MOAENNPOBaHME KNAaCcCUYeCcKoli OHOPOLHOW KOCMONOrMYECKon MOLENW.

Tewma 2. 'paBUTaLLMOHHAs HEYCTONYUBOCTb OOHOPOAHON CaMOrpaBsUTUpYIOLLLEe Matepumn

1. Teopus IXunHca rpaBMTaLmMOHHbIX BO3MyLeHWA. Kputepnii rpaButaumoHHon HeycTonumsocTn IxxuHca. OCHOBHble
BbIBOAbl. MaTeMaTuyeckas HeKOppPekTHOCTb Teopun OxumHca. Xabbna.

2. Teopwusi BO3MYLLEHWIA KNACCUYECKOW OAHOPOLHON KOCMONOrMHYECKOn MOAENM, BblAeNeHe CKanspHbIX N BEKTOPHbIX
BO3MYLUEHWIA.

3. Teopus BoamyweHwii B nakete Maple.

Tema 3. MateMaTuyeckue Moaenm cratu4eckmx paBHOBECHbIX cchepnyecKku-cUMMeTpUYeCckmx cucteMm

1. [paBMTALMOHHAsS HEYCTOMYMBOCTb KaK MExaHU3M 06pa3oBaHus 3Be34. PasMepHOCTHbIV aHanma 38e34HOI 9BOJIOLIMN:
XapakTepHble Macca 1 pasmep 3Be3g, Temrnepartypa B UX LEHTpe.

2. YpaBsHeHue cocTosaHus. YpasHeHne Knannepona-Knaysnca-MeHaoeneesa. BoipoxaeHHbiin ras doepmumoHos. CTeneHb
ngeanbHocTu rasa. CyTb SBNEHWI A CBEPXNPOBOAUMOCTN U CBEPXTEKYYECTH.

3. MaTtemaTnyeckas mogenb cTaTtnyeckoro paBHOBECUA caMorpaBMTMpyromeM naeanbHOM XNOKOCTW.

4. YucneHHoe VHTErpupoBaHne ypaBHEHUI A MOLENV CTaTUHECKU PABHOBECHOW CaMOrpaBUTUPYIOWEN XULKOCTH.
BnusiHne ypaBHeHMs1 COCTOSIHUS. BnusiHme METOLOB YNCNEHHOTO MHTErPUPOBAHUS.

5. CBepxnnoTHble 3Be34bl. HEATPOHHbIE 3B€3abl. HepHble Ablpbl. DBONOLMOHHbLIV TPEK 3BE34, MOYEMY OH ONpenenserTcs
NALWb HAYanbHOW Maccoln 3Be3bl.

6. BbluncneHme Makpockonmyeckmx napamMeTpoB CTaTMCTUYECKON cucTembl B nakete Maple.

Tema 4. dneMeHTbl CTaH[aPTHOM KOCMONOrM4eckon Moaenm

1. Kocmonoruyeckas mogenb ®puamaHa, noctosiHHas Xabbna n kocMonormyeckoe yckoperme. CBasb
KOCMOIOrMYEeCKOro yCKOPEHUS C 3ChPEKTMBHBIM YPaBHEHNEM COCTOSHUS.

2. TemHas mMartepusa n TeMHasa aHeprug. CDYH,D,aMeHTaJ'IbHOG cKanspHoe none Kak Hocutenb TEMHON SHEeprun. TeHaop
SHeprun-nMmnynbca cKkanspHoro nongd, NAOTHOCTb 3HepPrun, ypaBHeEHWe COCTOAHUA.

3. CTaHpapTtHas kocMonormnyeckast Moesb: OCHOBHbIE ypaBHeHMs 1 aHanm3. Kocmonoruyeckas noctosiHHas. Mogenb
KOCMOMOrMYeckom nHdpnaumn. YacneHHoe MHTerpmpoBaHme ypaBHeHU cTaHaapTHON KOCMONOrMiyeckom Moaenm.

4. OCHOBbI KQYECTBEHHOIO aHanm3a kocMonorundeckmx mogenein. Ocobble TOYKM U NX XapPaKTEPUCTUKN.
5. basoBble NOPTPETHI CTAHAAPTHOW KOCMONOrMYecKon Mmoaenn B nakete Maple.
6. PaHTOMHblE CKansapHble NONS U KOCMONOrMYeckme Moaenm, OCHOBAHHbIE HA HUX. YUCNEHHbI aHanma.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

Nrhatbes 0.7, Penatusmcrckas KMHeTnyeckas Teopust HepaBHOBECHbIX MPOLECCOB B rPaBUTaALMOHHbIX MOASX -
http://vuz.exponenta.ru/PDF/book/IgnAnnotation.htm
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Urnatees O.I. Poccwuiickas wkona no rpasutaumm un kocmonorum Gracos-2009 n MexayHaponHbliA ceMnHap -
http://vuz.exponenta.ru/PDF/book/Gracos2009%20.pdf

WNrhatbes, Opuin N'eHHaavesny. HepaBHoBecHas BceneHHas: KnHetmdeckue Mogeny KOCMONOrn4eckon aBonoLmm -
http://rgs.vniims.ru/books/universe.pdf

O.I'. UrHaTtbeB, MaTemMaTnyeckoe 1 KOMMbOTEPHOE MOLENMPOBaHNE hyHOaMeHTaNlbHbIX 06 HEKTOB 1 SIBNEHWIA B cUCTEME
KOMMbloTEpHOM MaTemaTukn Maple - http://vuz.exponenta.ru/PDF/book/mmm_eor-s.pdf

O.I". UrHatbes, A.A. ArachoHos, MaTemaTnyeckme Mogeny TeopeTnyeckon usmkn ¢ npumepammn peweHns sagady 8 CKM
Maple - http://vuz.exponenta.ru/PDF/book/MMTF_kfu.pdf

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumu Ha nekuusix npenonasaTens paccMatprBaeT BONPOCH! NPOrpaMMbl Kypca, COCTaBNEHHON B
COOTBETCTBUM C rOCYLAPCTBEHHBIM 06pa3oBaTenbHbIM CTaHLAPTOM. 13-3a HeLOCTaTOYHOro
KONMYeCTBa ayAMTOPHbIX HACOB HEKOTOPbIE TEMbI HE YOAETCS OCBETUTb B MOMHOM 06bEME, MO3TOMY
npenogaeaterb, N0 CBOEMY YCMOTPEHUIO, BOMbLIEE KONMYECTBO BONPOCOB BBIHOCUT HA
CaMOCTOSATENbHYIO PaboTy CTYAEHTOB, PEKOMEHIYS Ty WU UHYIO NUTEPATYPY.

nabopaTopHbie| JTabopaTopHble 3aHATUSA 3aBepLIAOT U3ydYeHne Hanbonee BaxXHbIX TeM y4ebHon ancumnavHbl. OHK
paboTbl cnyxar Ons 3aKpenneHus n3y4eHHOro Matepuana, pasBuTs YMEHWM 1 HaBbIKOB pelleHns 3aaa4

MaTeMaTn4yecKoro MoenmpoBaHUs U YACNEHHOro aKcnepumMenTa. MNpu oueHke paboT yunTbiBaeTcs

NpOoCTOTa U HarnsaAHOCTb BbIOPAHHOIo anropuTMa, peannsauns 1 cKopocTb paboTbl MPorpamM.

camocTosi- | B camocTosTenbHol paboTe UCMONb30BaTh MHTEPHET-PECYPCHI, & TakXe 06pasLbl BbINMONHEHHbIX HA
TenbHas npakTUYeckmx 3aHsATHsIX paboTt. Mpu nayyeHun kypca Heob6X0AMMO BbINONHATL U BOBPEMS CAABATh
pabota npenogaeartento nHanBMayanoHble nabopatopHble paboTbl. MakeT 3afaHwin 4ns CaMoCTOSTENbHOM
paboTbl cnenyeT BblAaBaTh B HAYane CEMECTPa, ONpPeLenvB NpenenbHbIE CPOKMN X BbINMONHEHUS U
chaun.

aK3aMeH MoAaroToBKy K ak3ameHy LienecoobpasHo HadyaTb ¢ pasbopa NponaeHHbIX 3a4ay U MCTOYHNKOB
nutepartypsl. Mpexae Bcero cneayet BHAMATENbHO NepednTaTh y4ebHyo NporpamMmmy 1 nporpamMmHble
BOMPOCHI /151 NOArOTOBKM K 9K3aMeHy, 4TOObl BbIAENNTb U3 HUX HauMeHee 3HakoMble. [lanee OonxXeH
cnefoBarth aTan NoBTOPEHWsi BCero nporpaMMHoro matepuana. Ha aty pa6oty uenecoobpasHo
oTBecTu 60nbliyto YacTb BpeMeHn. CreayollyM 3TanoM ABNSETCS CAMOKOHTPONb 3HAHUS U3YYEHHOro
Martepuana, KOTOPbIi 3aK/4YaeTCs B YCTHLIX OTBETAX HA MPOrPaMMHbIE BOMPOCHI, BBIHOCUMbIE Ha
3K3aMeH. Tesunchl 0TBETOB Ha Hambonee CroXHbie BOMPOCHI XenaTeNbHO 3anmcarh, Tak Kak B
MPOLLECCe 3anvcu BKIIOHAOTCS AOMONHUTENbYble MOTOPHbIE PEeCypChl MaMATM.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONIOIMMIA, UCMOJIb3yEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moayno), BKIYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)

MepeyeHb NHHOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 0Opa30BaTeNLHOro nNpoLecca no
LMCLMMIMHE (MOBYNIO), BKNOYAs NEePEYEHb NPOrPamMMHOro 06ecneyeHns 1 UHPOPMALMOHHBIX CIPABOYHbIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYeCcKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHn4eckoe obecnedeHne obpasoBaTenbHOro npouecca no gucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MomelleHns ons caMoCTOSTENbHOM paboTbl 0BYYaOWUXCS, YKOMMNIEKTOBAHHbIE CMELNANn3NpoBaHHOR Mebenbto (CTONbI 1
CTYNbs!) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecnedeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayaMTopun Ans KOHTaKTHOW paboTbl C MpenonaBaTenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
MynbTumeguitHas ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus auCUNNMNIUHBbI K I'IOTpeﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNMAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTV B 06pa3oBaTesibHOM NMPOLIECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®rOC BO 1 yyebHbiM nnaHom no HanpasneHuto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NpodounsiMM NoAroToBKM)" U Npochunnto NoaroToBkn "Matematuka,
MHghopMaTrka 1 MHOOPMaLMOHHbBIE TEXHONOMMK".
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HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpogounb NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1.MnoxoTHukKoB, K.9. MeTog n MCKYCCTBO MaremMaTn4yeckoro MoaenmposaHus: kypc nekumii / K.9. NMnoxoTHMKOB. - 2-e
nag., ctep. - Mocksa: ®JIMHTA, 2017. - 519 c. - ISBN 978-5-9765-1541-3. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1034329 (nata obpauweHus: 05.03.2020). - Pexwvm goctyna: no noanuncke.

2.MopenupoBaHuve 1 BUpTyanbHoe NpoToTUnupoBaHue: yuebHoe nocobue / KoceHko U.U., KysHeuosa J1.B., Hukonaes
A.B., OneiiHuk A.B. - Mocksa : Anbcpa-M: MIHDPA-M, 2016. - 176 c. (TexHonornyeckunii cepsuc) ISBN
978-5-98281-280-3. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/555214 (nata obpaweHns:
05.03.2020). - Pexwnm goctyna: no nognucke.

3. Kupcaros, M. H. Maple n Maplet. PeweHuns 3anay MexaHuku : yiebHoe nocobue / M. H. KupcaHos. -
CaHkT-lMeTepbypr : laHb, 2012. - 512 ¢. - ISBN 978-5-8114-1271-6. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/3174 (nata obpaweHus: 05.03.2020). - Pexum
LOCTyna: ans aBTopma. NONb3oBaTenei.

4. NrHatbeB 10. . MaTematnyeckoe 1 KOMMNbIOTEPHOE MOAENNPOBaHNE (PYHAAMEHTANbHbLIX 0O BEKTOB U SBNEHWIA B
cucTeMe KomnbloTepHol matemaTkm Maple: [nekuum ons wkonsl No Mmatematndeckomy mogennposanuio]/ tO. I
WNruatbes; KasaH. (Mpueonx.) doenep. yH-TeT, VIH-T MmaTeMaTnkn n MmexaHnku uM. H. U. JNlobayeBckoro. SnekTpoHHbIe
IaHHble (1 cpaiin: 19,09 M6). (KasaHb: KazaHckuii chefiepanbHblil yHuBepeutet, 2014). - ns 8-ro, 9-ro n 10-ro
CEMECTPOB. - TekcT : anekTpoHHbIN. - URL: http://kpfu.ru/portal/docs/F597477196/05_120_000443.pdf (nata
obpaileHns: 05.03.2020). - Pexum poctyna: OTKpbITHIA.

JononHutenbHas nuteparypa:
1.3acos, A. B. ActpoHomusi : y4ebHoe nocobue / A. B. 3acos, 3. B. KoHoHoBWY. - Mocksa : DUSMAT/INT, 2011. - 256 c.
- ISBN 978-5-9221-0952-9. - TekcT : 3N1eKTPOHHbIA // JlaHb : aneKTpoHHO-6nbnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2370

(nata obpaweHus: 05.03.2020). - PexxuM gocTtyna: ons aBTopus. nonb3oBartenei.

2.Pasymos, B. A. KoHLenuun coBpeMeHHOro ectecTBO3HaHMS: y4ebHoe nocobue / Pazymos B.A. - Mockea: UHDOPA-M,
2015. - 352 c. (Boicwee obpasoBaHue: bakanaspuar) ISBN 978-5-16-009585-1. - TekcT : anekTpoHHblid. - URL:
https://znanium.com/catalog/product/448654 (nata obpaweHusi: 05.03.2020). - Pexum pocTtyna: no noanucke.

3.YapyruH, B. M. Knaccnyeckast actpoHoMmusi: yiebHoe nocobue/ HapyrmH B.M. - Mockea : MNMpomeTeit, 2013. - 214 c.
ISBN 978-5-7042-2400-6. - TekcT : anekTpoHHbIii. - URL: https://znanium.com/catalog/product/536501

(nata obpatweHus: 05.03.2020). - Pexxum gocTtyna: no noanmcke.

4.Camapckuin A.A., Matematuyeckoe mogennposanue: Noen. Metoabl. MNpumepsl / Camapckuin A.A., Muxainos A.T1. -
2-e n3na., ucnp. - Mockea: PUMATIINT, 2005. - 320 c. - TekcT : anekTpoHHbIN // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. -
URL : https://www.studentlibrary.ru/book/ISBN592210120.html (nata obpauweHus: 05.03.2020). - Pexum goctyna: no
noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodoMnsaMm NoaroTOBKM)
Mpogounb noaroToBkM: Matematvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi 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

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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