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Mporpamma ancumnnvHbl "HTepakTuBHas n ouHamuydeckas rpaduvka B cuctemax KomnbtotepHoin matematmku”; 01.04.01 "Maremartumka".

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 ancumnnvHbl "HTepakTuBHas n ouHamuydeckas rpaduvka B cuctemax KomnbtotepHoin matematmku”; 01.04.01 "Maremartumka".

Mporpammy oucuunnnHel paspaboTan(a)(vn) 3asenyownii kagenpoi, K.H. ArachoHoB A.A. (kadbenpa BbiCLel MateMaTku
N MateMaTM4eckoro MoOAeNnpPoBaHns, OTaeneHue neaarormyeckoro obpasosanust), 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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH chopMynMpoBaTh 1 pelwatb akTyasibHble U 3Ha4YMMbIe 3a4a4u

ChyHOaMeEHTaNbHOW U NPUKNALHON MaTeMaTMKK, NCCNeaoBaTh MaTeMaTnyeckme
MOLEeNV B eCTECTBO3HAHUM, LUCOPOBO 9KOHOMUKE 1 YNPaBieHnm

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- OCHOBHble komMaHAabl paboTsl B CKM Maple

- ocHoBHble nakeTbl CKM Maple

- OCHOBbI MporpamMMmpoBaHus B cucteme Maple

- OCHOBbI co3aaHnsa aHumaumm B CKM Maple

- BO3MOXHOCTU TexHonorun Maplet ona cosgaHus MHTepakTMBHbIX MOAENEN
JonxeH ymeTtb:

- co3aBaTb NOMb30BaTENbCKMX Npouenyp u 6ubnunotek npouenyp B CKM Maple
- co3nasatb 06bekThl 2D 1 3D rpadomku

- BU3yanuauposaTb AnHamuyeckue mogenu B cucteme Maple

- NIpUMeHATb TexHonorun Maplet ons cosgaHus MHTEPakTUBHBIX MOLEenei

- aKcnopTupoBaThb rpaguyeckme 06bekTol M3 CKM Maple B pepakTop 3D rpadukm Blender
JonxeH snapgertb:

- MeTogamu co3faHns AMHaAMUYeCKON rpadoukm B CUCTEME KOMMNbIOTEPHON MateMaTukum
- MeTogamu Co3naHns UHTEPaKTUBHOM rpadouku B CUCTEME KOMIMbIOTEPHON MateMaTuku
- cnocobamu co3panns 2D n 3D aHumaumm B CKM Maple
- TEXHONOrNSAMN BU3yanmnaaumm pesynbTaTtoB KOMMbIOTEPHOro MOOENNPOBaHNA

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.B.07.02 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenpHoii nporpammel 01.04.01 "Matematuka (F'eomMeTpurs, TONONOMUS U NX MPUROXEHUS)" 1
OTHOCUTCS K AMCUMNAMHAM No BbiBopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpE.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) M HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was Tpyn0eMKOCTb AUCLIMIMNHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 29 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), mpakTudeckume 3aHaTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 79 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepXaHue OUCLMIMINHBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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Mporpamma ancumnnvHbl "HTepakTuBHas n ouHamuydeckas rpaduvka B cuctemax KomnbtotepHoin matematmku”; 01.04.01 "Maremartumka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Pa3.|:|,en|:n:I g:;:#:nnuﬂbl / Cemectp nx T[()gﬂ.ggr)l(()ocrb CaMo;L%,g;ana,.
x| paboras

1 leCMI?I\/} .M(;(;)TeOBHbIe KomMaHapl paboTbl 3 0 > 0 8

5 ;\I'Azhgellez. MakeTbl komaHg B CKM 3 0 5 0 8

3 Tema 3. OcHOBbI MPOrpamMMMpoBaHmns 3 0 > 0 8

‘|8 cucteme Maple

Tema 4. CospaHue
4.|nonb3oBartenbCckux npoLenyp, 3 0 2 0 8
6rbnuoTek npouenyp

Tema 5. MNoctpoenne 2D
5.|rpachmnyeckunx o6 EKTOB B CUCTEME 3 0 4 0 9
Maple

6 Tema 6. Co3paHune aHMMauuin B

‘lcucteme Maple 3 0 4 0 10

Tewma 7. 3D rpadpuka B cucteme

/- Maple 3 0 4 0 10
Tema 8. Vicnonb3oBaHne TeXHONOruu

8.|Maplet ona cospaHus 3 0 4 0 10
WHTEPaKTNBHbIX MOAenel
Tewma 9. NHterpaumns CKM Maple un

9. penaktopa 3D rpachuku Blender 3 0 4 0 8
Toro 0 28 0 79

4.2 CopepXxaHue guUCLUNNNHbI (MOayNs)
Tema 1. OcHOBHble komaHabl pa6oTel B CKM Maple

OnepaTtopbl 3aNeMeHTapHbIX MaTeEMaTUYECKUX AENCTBUIA; CTENEHW, KOPHU, TOrapydoMbl; TPUTOHOMETPUS; PeLIEHNE

06bIKHOBEHHbIX YPaBHEHWI, HEPABEHCTB; CUCTEMbI OOBIKHOBEHHbBIX YPaBHEHWI; AndodoepeHUpoBaHne, UHTErpUpPOBaHme

pyHKUMIA; 2D rpadprka: SIBHO, HESIBHO, NapaMeTpuyeckoe 3aaaHHble doyHkummn; 3D rpadouka: SBHO, HESIBHO 3aAaHHble

PYHKLMY; AndocpepeHumanbHble YpaBHEHUS: CUMBO/IbHOE, YUCTIEHHOE pelleHmne, 3aaada Koww; cuctembl 06bIKHOBEHHbIX
Y.

Tewma 2. NMakeTbl kKomaHp, B8 CKM Maple

MakeTbl Ansa peleHns 3anad NMHenHon anrebpel, TeOpUM BEPOSATHOCTEN, BAPUALIMOHHOMO ucuucneHue. MNaket
nnaHumeTpumn geometry. MNaket ctepeometpun geom3d. MNakeT oyHKUMA Teopun rpadoos networks. MakeT paboTol ¢
TeH3opamu tensor. Mognaket nuHeiHoi anrebpobl Linear Algebra. Cpefctsa BM3yanmaaLmm BEKTOPHbBIX U MaTPUYHbIX
NOHATUIA.

Tema 3. OcHOBbI NporpamMmmupoBaHus B cucteme Maple

PaccmoTtpeHune ocobeHHocTen CKM Maple kak cpefbl nporpamMmMupoBaHue. ABTOMaT3aumns BbIYMCIEHWA C MOMOLLbIO
nporpamMmmMmpoBaHust. Tunbl AaHHbIX, NEPEMEHHbIE, YCNOBHbINA onepaTop, Nornyeckne onepaumm, UUKIbl, CINCKU,
MaccuBebl, nocnenoBatenbHOCTM. Cnocobbl FreHepaLumm cnyyaiiHbix Yucen B Maple. Peanuzauus umknos for, while.
BnoxeHHble unknbl. [eHepaumsa nocnegosaTenbHOCTEN Seq.

Tema 4. Co3pnaHue nonb3oBaTeNbCKUX Npouenyp, 6ubnuorek npouenyp

CuHTakewue, BXxoHble napaMeTpbl (0bs3atenbHble, Heobs3aTenbHble), okanbHble 1 rnobanbHble NepeMeHHble, BbIBOL
JaHHbIX M3 npoLeaypbl, pekypcuun. PazpaboTtka npouenyp B Maple, o06wmit cuHTakcuc. Peannsaums pekypcruBHOro
BbI30Ba NpoLeayp 1 UCMONb30BaHNe PEeKYPCUii ANs reHepaumm rpadomnyecknx 06 ekToB. PelleHne TUnuYHbIX 3anad
nporpammmposaHms B CKM Maple.

Co3snaHve 61nbnMoTek Nonb30BaTENBCKUX NpoLenyp. IKCnopT 6ubnuoTekn nNoL CBOMM UMEHEM HA LUCK C MOMOLLbIO
KomaHgpl save. Mimnopt 6ubnunotekmn ¢ nomolwbto komaHapl read. MpasunbHOe 3apaHvie NONHOro UMeHn doarina. bonee
CNOXHbI cnocob BBoAa cBoel 6ubnmoTekn B COCTaB yXe nmetowerics. [lokyMeHTauus nporpamMmmHbIX NpoLenyp
6rbnoTeku.

Tema 5. MocTtpoeHue 2D rpachuuecknx o6bekToB B cucteme Maple

PaboTa c OByXMepHOI rpadpvkoii, napamMeTpbl BblBO4a rpadonyeckmx 06 bekToB. Buayanusaums pesynbtatoB
BbIYMCNEHUI C MOMOLWbIO rpadomyeckux cpencts. Komangpl pointplot, line, polygonplot. MNocTtpoerue anarpamm.
MapameTpsbl uBeta u Tvna rpadmkn: COLOR(RGB), countourplot, dencityplot, wirefram, transparent. SkcnopT
rpagoryeckmx o6 bEKTOB.

Tema 6. CospaHue aHumauun B cucteme Maple
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Mporpamma ancumnnvHbl "HTepakTuBHas n ouHamuydeckas rpaduvka B cuctemax KomnbtotepHoin matematmku”; 01.04.01 "Maremartumka".

MpuHumnel co3pgaHms aHnmaumm B CKM Maple. AHumauns kak nocnenosaTtenbHOCTb Kaapos. [pyMepbl npocTeniumx
aHvMaumii. CosnaHme aHMMaumMmy ¢ NOMOLLLIO KOMaHp seq, display. AHuMaLms chopMmbl, LIBETA, MONOXEHUS 06 bekTa.
AH1Mauns MHOXecTBa 06eKTOB kKaape. KOHTPONb CKOPOCTY NpOoUrpbiBaHNUs aHumaumm. icnonb3osaHue npouenyp ans
CO3[aHNS CNOXHON aHuMaunn. SKCNopT aHMaLmu.

Tema 7. 3D rpachuka B cucteme Maple

Cneumdprka pabotsl ¢ 3D rpacdpmkoii B cucteme Maple. Mapametpsl BoiBoga 3D rpagouku. MNMoanuck oceit. MocTtpoeHne
NOBEPXHOCTEN, 3aaHHbIX SIBHO, HESIBHO, NapameTpuydecku. [ocTpoeHne NpocTpaHCTBEHHbIX KPUBbIX. BbiBOL MHOXeCTBa
Touek. AHumaums 3D ob6bekToB. AHnMauns kamepsl flythrough. Skcnopt 3D moneneli B oopmate PLY, OBJ.

Tema 8. Ucnonb3oBaHue TexHonorum Maplet ona co3paHus MHTEpPaKTUBHBLIX Moaenen

OcHosbl co3aaHusa Maplet. Peanmsauns 6a3oBbix aneMeHTOB ynpaeneHus B Maplet. MpencrasneHne pesynbtaTos
mMaTemMaTn4eckoro MoaenMpoBaHmMs ¢ NoMoLblo TexHonorun Maplet. iHTerpauns aneMeHToB ynpaeneHus aHnMaumei B
Maplet. Co3zgaHme MHOrOOKOHHbBIX MHTEPAKTUBHBIX MpunoxeHuin. CuHtakcuc, 6a3oBble aM1eMeHTbl BBOAA/BbIBOLA,
HacTpovikm okHa Maplet, ncnonbsosaHme npouenyp B Maplet, aHumauus 8 Maplet.

Tema 9. UHTerpaumsa CKM Maple u penaktopa 3D rpadouku Blender

OcHoBbl paboTbl B peaakTope Blender. MiHTepdpeiic nporpammel, pabota ¢ OkHamu Bupoos, 3D cueHa, MCTOYHKKM CBETa,
Kamepa, 3KCNopT n306paxeHus.

OkcnopT 3D 0bbekToB U3 Maple 1 umnopTt B Blender. 9kcrnopT aaHHbIx U3 Maple B Buae CSV dpaiina. Blender python
API, paboTa ¢ koHconblo Blender. bpy: cosnaHue u peaaktnposaHne 06bekToB B Blender. PeHaepuHr nsobpaxeHuii n
aHumauun B Blender ¢ nomolpbto g3blka python.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 OcyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CPeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUueHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 0By4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0o OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eicTBUSIM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)
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Mporpamma ancumnnvHbl "HTepakTuBHas n ouHamuydeckas rpaduvka B cuctemax KomnbtotepHoin matematmku”; 01.04.01 "Maremartumka".

OcBoeHue ONCUNNNTIUHDbI (MO,D,yﬂSI) npegnonaraet ndy4eHume OCHOBHOW 1 OOMNONMHUTENbHON y‘-leﬁHon nmteparypbl.
NuTtepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM 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 HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A/ OCBOEHNS AUCLUMMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnafatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBAHNS OOHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

Ananbes B.3. OcHosbl nporpammrposaHus B Maple - http://www.aladjev-maple.narod.ru/Maple.pdf
OdoumumansHbivi cant CKM Maple - http://www.maplesoft.com/
MporpammupoBaHue n paspabotka npunoxenuii B Maple - http://aladjev-maple-book.narod.ru/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

npakTuyeckume | BeinonHeHne NpakTUyYecknx 3anaHnii IPOU3BOAMUTCS Ha NPAKTUHECKUX 3aHSATUSX HA OCHOBE

3aHsATUA npoiaeHHol Tembl. MNpenogasatenb B HAYane 3aHATUs 06bscHAET obwue nprembl paboTh,
MPUHLWMbI BbINONHEHUS paboThl, BbLAAET 3aAaHNe NO BapUaHTaM, B XO4e 3aHATUS BHOCUT
KOPPEKTUpPYOWWE NONPaBku, HanpaBnseT Xon paboTel CTyLEHTOB. BbinoNHEHHbIE 3aaHUS CTYAEHTHI
NPeLCTaBNSAT NPENOLABATENO U OTBEYAKOT HA KOHTPO/bHBLIE BOMPOChH!, CBA3AHHbIE C BbIMOMHEHNEM
3anaHus

camocTtosi- | MpucTynas kK naydeHuto pasgena, CTyaeHTy HeobX0AMMO BHUMATENbHO 03HAKOMUTLCS C
TenbHas TeMaTMYecKnM NNaHoM 3aHSATWIA, CIUCKOM PEeKOMeHO0BaHHOoM nuTepatypbl. CneayeT ysSCHUTb
pabota nocnenoBaTeNbHOCTb BbINOIHEHNS CaMOCTOSATENbHbIX 3adaHnin. CamocTosiTenbHas paboTa cTyaeHTa
npennonaraet paboTy ¢ Hay4HOW 1 y4ebHOI NUTepaTypoit, ymeHne co3agasaTb nporpammel B CKM
Maple n aHannanpoBaTb NoNy4eHHbIX Pe3ynbTaTbl KOMMbIOTEPHOrO MOAENMPOBAHMSI.

aK3aMeH MoAaroToBKy K 9k3aMmeHy LienecoobpasHo Hayatb ¢ pazbopa NporaeHHbIX 3a8ay U MCTOYHMKOB
nutepatypbl. [Mpexae Bcero cnemyet BHUMATENbHO NepeynTaTh y4ebHyo nporpamMmmy U NporpamMmMHble
BOMPOCHI AN MOAFOTOBKM K 9K3aMeHy, YToObl BbIAENUTD U3 HIX HauMeHee 3HakoMble. [lanee nonxeH
cnenoBatb 9Tan rnoBTOPEHWSI BCEro NporpaMMHoro matepumana. Ha aty paboty uenecoobpasHo
oTBecTUM 60nbllyio YacTb BpeMeHu. Creaytolwym 3TanoM sSBsieTCsl CaMOKOHTPOb 3HAHWS U3YHEHHOTO
maTepuana, KoTopblil 3aK/o4aeTCsl B YCTHbIX OTBETAX HA NMPOrpaMMHbIe BOMPOChI, BBIHOCUMbIE Ha
ak3aMeH. Teancbl 0TBETOB Ha Hambonee CNoXHbIE BOMPOChH! XenaTenbHO 3anmcatb, Tak Kak B
npoLecce 3anucy BKIIKOHAOTCA OOMONHUTENbHBIE MOTOPHbBIE PECYPCHI MaMATH.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOI UM, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynto)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAOYaeT B cebs
cnepywouwne KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnevyarky pas3garoyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.01
"MartemaTtuka" n Mmarmctepckon nporpamme "lreoMeTpus, TONONOrns U UX NPUNOXEHNS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.07.02 VNHTepakTuBHas v auHamm4eckas rpagmka s
cucTeMax KOMrbHOTEPHOM MareMaTuku

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpodomnb noarotoskun: eomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Fopnay, B. A. Matematuyeckoe mogenuposaHue. MNocTpoeHre Mogenel 1 YuCNeHHas peannsaums : yuebHoe nocobve
/ B. A. Topnau, B. I'. Waxos.. - CaHkT-[NeTepbypr : NaHb, 2016. - 292 c. - ISBN 978-5-8114-2168-8. - TeKCT : 3N€KTPOHHbI
// NaHb : anexTpoHHO-BubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/74673 (nata obpauwerus: 12.05.2020). -
Pexwum goctyna: ons asTopus. nonb3osarteneil.

2. Monockokos, [. M. Kypc Mmatematnyeckoi conankm ¢ ncnosnb3oBaHveM naketa Maple : yuebHoe nocobwe / . I1.
"onockokoB. - 2-e nsf., ucnp. - Cankt-MNetepbypr : NaHb, 2015. - 576 c. - ISBN 978-5-8114-1854-1. - TekcT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/67461 (aata obpalueHuns:
10.05.2020). - Pexwum goctyna: ons asTopus. nonb3osaTenen.

3. Okynos, C. M. OcHoBbI NporpamMmmMpoBaHuns : y4ebHoe nocobue / C. M. Okynos. - 8-e n3g. (an.). - Mocksa :
Na6opatopus 3HaHuiA, 2015. - 339 c. - ISBN 978-5-9963-2917-5. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/66119 (nata obpaweHns: 12.05.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTenen.

JononHutenbHasa nuteparypa:

1. KnpcaHos, M. H. Anrebpa u reometpusi. COOpHVK 3ana4y U peleHnii ¢ nprmMeHeHnem cructemsl Maple : yueb. nocobue /
M.H. KnpcaHog, O.C. KysHeuoBa. - Mocksa : MIH®PA-M, 2016. - 272 c. - (Bbicwee obpasosaHuve: bakanaspuar). -
www.dx.doi.org/ 10.12737/20873. - ISBN 978-5-16-012325-7. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/763674 (nata obpaieHns: 28.04.2020). - Pexxum pocTyna: no noanmcke.

2. Kupcaros, M. H. 'padpbl B Maple. 3anayun, anroputmel, nporpammel : cnpasoyHuk / M. H. KnpcaHos. - Mocksa :
DOUBMATIINT, 2006. - 168 c. - ISBN 5-7046-1168-0. - TekCT : aNeKTPOHHbI // JlaHb : aNeKTPOHHO-61bnMoTeYHas
cuctema. - URL: https://e.lanbook.com/book/2738 (nata obpalleHus: 28.04.2020). - Pexum pocTyna: ofis aBTopus.
nonb3osarenen.

3. MIHdbopmaumroHHble TexHonornm B o6pasosanuy : yuebHuk / E. B. BapaHosa, M. U. Bovapos, C. C. Kynukosa, T. b.
Maenosa ; nog pepakuvert T. H. Hockosoii. - CaHkt-Metepbypr : laHvb, 2016. - 296 c. - ISBN 978-5-8114-2187-9. -
TekcT : anekTPOHHBIN // NaHb : anekTpoHHO-brubnnoteuHas cuctema. - URL: https://e.lanbook.com/book/81571 (mata
obpaweHns: 28.04.2020). - Pexxum noctyna: ons aBTopus. Nonb3oBaTtenei.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.07.02 VNHTepakTuBHas v auHamm4eckas rpagmka s
cucTeMax KoMIbHOTEPHON MarteMaTnku

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

Mpodpomnb noarotoskun: CeomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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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