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Mporpamma ancumninHbl "IHTepakTuBHas 1 auHaMmuyeckas rpaduka B cucteMax KomnbtotepHoi matematunkn”; 02.03.01 "Martemartumka n
KOMIMbIOTEPHbIE HayKu'".

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 ancumninHbl "IHTepakTuBHas 1 auHaMmuyeckas rpaduka B cucteMax KomnbtotepHoi matematunkn”; 02.03.01 "Martemartumka n
KOMIMbIOTEPHbIE HayKu'".

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
KOMMeTeHLun npuobpeTaeMorn KOMNeTEHLUN
MK-10 CMOCOBHOCTbIO K MNaHWPOBAHWIO 1 OCYLLECTBNEHUIO Neaarormiyeckon NesiTenbHOCTM

C y4eTOM cneundukn npegMeTHol obnacTn B 06pasoBaTenbHbIX OpraHm3aumsx

MnK-5 CrnocobHOCTbO MCMONb30BaTbh METOAbl MAaTEMATUYECKOro U anropMTMUYECKOro
MOLENVPOBAHUS MPU PEWEHNN TEOPETUYECKUX N NMPUKNALHbIX 3a4a4

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

- OCHOBHble KoMaHabl paboTtel B CKM Maple

- ocHoBHble nakeTbl CKM Maple

- OCHOBbI MporpamMMmMpoBaHus B cucteme Maple

- OCHOBbI co3gaHus aHnmaummn B CKM Maple

- BO3MOXHOCTU TexHonorun Maplet ons co3naHus MHTepakTUBHbIX MOLENEN

JonxeH ymeTtb:

- co3aBaTb NONb30BaTENbCKUX NpoLuenyp u 6ubnunotek npouenyp B CKM Maple
- co3nasatb 06bekThl 2D 1 3D rpadomku

- BU3yanuaunposaTb AuHammyeckue mogenum B cucteme Maple

- NIpUMeHATb TexHonorun Maplet ans cosgaHus MHTEPakTUBHBIX MOLEene

JHonxeH Bnagetb:

- MeTofamu Co3naHns AMHAMUYeCKON rpadoukm B CUCTEME KOMMNbIOTEPHON MaTeMaTukum
- MeTodamu Co3naHns UHTEPaKTUBHOM rpadouku B CUCTEME KOMIMbIOTEPHOW MateMaTuku
- cnocobamu cospanns 2D n 3D aHumaumm B CKM Maple
- TEXHONOrNSAMN BU3yanuaaumm pesynbTaTtoB KOMMbIOTEPHOro MOOENNPOBaHNA

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasaen "b61.B.[0B.6 OducunnnumHbl (Moaynm)" OCHOBHON NpodheCcCUoHanbHo
obpaszoBatenbHoi nporpammel 02.03.01 "MaTtematuka 1 KoMnbloTepHble Hayku (MaTtemMaTtuyieckoe 1 KOMMbOTEPHOE
MOZENMpoBaHMe)" 1 OTHOCUTCS K AMCLMUMIMHAM No BbIGopY.

OcBaunBaetcs Ha 3 kypce B 5 ceMecTpe.

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

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTnyeckme 3aHATUS - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 72 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMNANHBI: 9K3aMeH B 5 cemecTpe.

4. CopepxaHue aMCLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOE MO TeMaMm (pa3penam) ¢ ykazaHuem oTBeAeHHOro Ha
HMX KONM4YecTBa akageMnyeckmux 4acoB M BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

am PAEKTPOHHBH
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
Jekunm 3aHATUSA paboTbl
Tema 1. OcHOBbI NPOrpaMMmMpoBaHns
1. B cucteme Maple 5 4 4 0 18
Tema 2. Peanuaauns OCHOBHbIX
2.|anropuTMUYecKmnx CTpyKTyp B 5 6 6 0 18
cncteme Maple
Tema 3. 'padpyka 1 aHMMaums B
3. CKM Maple 5 4 4 0 18
Tema 4. Vicnonb3oBaHne TEXHONOTUN
4.[Maplet ona cospaHus 5 4 4 0 18
WHTEPaKTUBHbIX Moaenel
Ntoro 18 18 0 72

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. OcHOBbI NporpamMmmupoBaHus B cucteme Maple

PaccmotpeHue ocobeHHocTelh CKM Maple kak cpefibl nporpammmpoBaHune. ABToMaTm3aums BbIMUCTEHNIA C NOMOLLbO
NporpamMmMMpoBaHuns.

Tunbl gaHHbIX. PaboTa co cnuckamm, maccmeamn. OnmcaHue TUNOB AAHHbIX B CUCTEME Maple. Pabota ¢
ynopsanoo4eHHbIMU 1 HEYNOPAOOYEHHbIMU CMNCKaMN.

"eHepauns cnyyvaiHbIx Yicen. YCNoBHbI onepaTop, BETBAEHNS.
Tema 2. Peanusauumsi OCHOBHbIX anropMTMMYecKux CTpyktyp B cucteme Maple

Linknel, nocnepnosatensHocTw. Peanuadauns umknos for, while. BnoxeHHblie Lmknbl. ['eHepauns nocnenosaTenbHOCTeN
seq.
PeweHune TunnyHbix 3agay nporpammmnposarms B CKM Maple.

Onepauun 4teHms 1 3anucy gaHHbIX B cucteme Maple. YTeHune 1 3anucb OaHHbIX B TEKCTOBbIA thainn, Excel.
dopmatnpoBaHns BbIBOAA TEKCTOBOWN MHApOpMaLMN.

CospgaHue nonb3oBaTenbckux npouedyp, 6ubnuotek npoueayp. Paspabotka npoueanyp B Maple, 06wmii cuHTakcuc.
IKCMopPT ¥ UMNOPT NONb30BATENbCKMX OMBIMOTEK.

Tewma 3. Npachuka n aHumauus 8 CKM Maple

MocTtpoeHune 2D rpagounyeckux 06bekToB B cucteme Maple. MocTpoeHne rpadomkos doyHKUmiA. MakeTsl plots, plottools.
Ncnonb3oBaHve aneMeHTOB NporpaMMnpoBaHns Onsi aBToMaTnaaunm BelYUCNEHNIA NapaMeTpoB rpadpniyecknx 06 beKToB.
OKCMNOPT PUCYHKOB.

PaspaboTka aHUMNPOBAHHOM MOAENN BbIYMCIIEHUS] ONPENeNIeHHOro nHTerpana. MpuHUMnb co3aaHust aHuMaLuuii B
Maple. Mprmepbl NpocTenwmnx aHumaumin. AHMMaUMS Kak NocnenoBaTeNbHOCTb KAAPOB. OKCMOPT aHMMaLUN.
Peannsaumns pekypcUBHOIO Bbi30Ba NPOLeayp W UCMONb30BaHNe PeKypcuin onsi reHepaunm rpagony4eckux 06 -eKTos.

Cneuundovika pabotbl ¢ 3D rpadovkoii B cucteme Maple. AHumaums 3D o6bekToB. Skcnopt 3D moaenei.
Tema 4. Ucnonb3oBaHue TexHonorum Maplet ons cosznaHusi MHTepPaKTUBHbIX Moaenen

OcHosBebl co3aaHnsa Maplet. Peanmsauns 6a3oBbix anemMeHToB ynpaeneHus B Maplet. MNpencraesneHne pesynbtaTos
mMateMaTMyeckoro MogennmpoBaHms ¢ NOMoLWbo TexHonorum Maplet. VIHTerpaumns aneMeHToB ynpasneHns aHnMauuen B
Maplet. CosnaHne MHOrOOKOHHbIX MHTEPAKTUBHBIX MpUnoxeHuin. CuHTakcuc, 6a3oBble 3NeMeHThl BBOAA/BbIBOAA,
HacTporikm okHa Maplet, ncnonbsosaHue npouenyp B Maplet, aHnmauns B Maplet.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHasi paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEe/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yYatowmecst YUTaroT 1
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTel 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:
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Mporpamma ancumninHbl "IHTepakTuBHas 1 auHaMmuyeckas rpaduka B cucteMax KomnbtotepHoi matematunkn”; 02.03.01 "Martemartumka n
KOMIMbIOTEPHbIE HayKu'".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Anagpbes B.3. OcHoBbl nporpammmnpoBaHms B Maple - http://www.aladjev-maple.narod.ru/Maple.pdf
O6pasoBaTenbHblii MaTeMaTUYeCkuii cant Exponenta.ru - www.exponenta.ru/
OdoumumanbHbii cant CKM Maple - http://www.maplesoft.com/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y‘-le6HOFO martepunana. O6an.laTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpOBKN, packpbliBatowWwre cogepxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XXenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepuman I'IpOCﬂquElHHOVI nekunn, a Takxe
nonovyepkuearwowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAoWmne BonpocChl C LEeNbo YACHEHNSA TEOPEeTU4eCKnX MONOXEHNA, paspeweHns
CMNOpPHDbIX CI/ITy&LI,I/II7I. rD,OpaﬁaTblBaTl:\ CBOW KOHCMNEKT nekuun, nenas B HEM cooTBeTCTBYyOWME 3anncu
N3 nuteparypsol, peKOMeH,D,OBaHHOIZ npenonasaresiemM 1 HpeﬂyCMOTpeHHOIZ yqe6H0|7| I'IpOl'p&MMOI7I.

npakTuyeckune | BoinonHeHne NpakTUyYecknx 3agaHnii IPOU3BOANTCS Ha NPaKTUHECKUX 3aHSATUSX HA OCHOBE

3aHsATUA npoiaeHHol Tembl. MNpenogasatenb B HaYane 3aHATUs 06bscHAET obwue npremMbl paboThl,
MPUHLUWMbI BbINONHEHUS paboThl, BbLAAET 3aAaHNe No BapuaHTam, B X04e 3aHATUS BHOCUT
KOPPEKTUpYoWWe NONPaBku, HanpaBnsieT Xon paboTbl CTyLEHTOB. BbinofHEHHbIE 3a0aHUs CTYAEHTHI
NPeLCTaBNsAT NPENOLABATENO U OTBEYAKOT HA KOHTPO/NbHBLIE BOMPOChH!, CBA3AHHbIE C BbIMOMHEHNEM
3anaHus.

camocTosi- | MpucTynas kK naydeHuto pasgena, CTyaeHTy HeobX0AMMO BHUMATENbHO 03HAKOMUTLCS C
TenbHas TeMaTMYecKnM NNaHoM 3aHSTWIA, CIUCKOM PEeKOMeHI0BaHHOoM nuTepatypbl. CnenyeT ysSCHUTb
paboTa nocnenoBaTeNbHOCTb BbINOHEHNSI CAMOCTOSATENbHbIX 3adaHnin. CamocTosiTenbHas paboTa cTyneHTa
npennonaraet paboTy ¢ Hay4HOW 1 y4ebHOI NUTepaTypoit, ymeHme co3gaeaTb nporpamMbl B CKM
Maple n aHanuanpoBaTb NONyYeHHbIX Pe3ynbTaTbl KOMMbIOTEPHOrO MOAENMPOBAHMSI.

aK3aMeH YcnewHoe usyyeHve kypca TpebyeT 0T CTYOEHTOB NMOCELLEHNS NEKUMIA, aKTUBHOW paboThbl Ha
nabopaTopHbIX 3aHATUSIX, BBIMOMIHEHUSI BCEX CAMOCTOSITENbHbIX 3a0aHNUIA, 03HAKOMNEHNS ¢ 6a30BbIMU
yuyebHMKaMn, OCHOBHOM 1 AOMONHUTENbHOM NMTEpPaTypoii. YPOBEHb U rybrHa YCBOEHNS OUCUMMNHBI
3aBUCAT OT aKTUBHOM M CUCTEMATUYECKON PaboThbl Ha NEKUMSIX, M3YYEHUS PEKOMEH0BAHHOW
NMTepaTypbl, BINOMHEHNS CAMOCTOSTENbHBIX Y KOHTPOSbHbIX 3a4aHUA.

10. MepeyeHb MHGOPMaLIMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHo-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

KomnbioTepHbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHAaTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATME UHPOopMaLnUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[4aHve TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepPHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACcTaBnTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTpeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEeHUsi KOHTEHTOM C KnaBuaTyphbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMIo U3 PasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOMO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNEHUS C LOKNAnAMM 1 3alMThl BbINOMHEHHbBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqalomerom npu 3awunTte KprOBOI7I paGOTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 02.03.01
"MaTtemaTturka 1 KOMNbIOTEPHbIE HAayKn" 1 NPOGOUII0 MOAroTOBKM "MaTtemMaTnyeckoe u KOMMbIoTEPHOE MOAENNPOBaHME".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

5£1.B.[1B.6 VIHTepakTnBHas v auHamm4eckas rpachuka B
cucTeMax KOMrbHOTEPHOM MareMaTuku

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBAHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. lopnay, B.A. Matematnyeckoe mogenuposanue. [locTpoeHne mogenei n YucneHHas peannsaumns [SNeKTPOHHbIA
pecypc] : y4eb. nocobue / B.A. lopnay, B.I'. laxo.. - 3nekTpoH. faH. - CaHkT-Metepbypr : NlaHb, 2016. - 292 c. - Pexum
noctyna: https://e.lanbook.com/book/74673

2. lonockokog, .M. Kypc matemMatnyeckoin gousnkmu ¢ ncnonb3oBaHnem naketa Maple [SnekTpoHHbIi pecypc] : yyeb.
nocobue - OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NaHb, 2015. - 576 ¢. - Pexum pocTyna:
https://e.lanbook.com/book/67461

3. Okynos, C.M. OcHOBbI NporpaMMnpoBaHns [SnekTPoHHbIR pecypc] : yueb. nocobue - OnekTpoH. AaH. - Mockea :
WNapnatenbcTBo 'Nlabopatopus 3HaHuit', 2015. - 339 c. - Pexxum goctyna: hitps://e.lanbook.com/book/66119

JononHutenbHasa nuteparypa:
1. KnupcaHoB M.H. Anrebpa n reomeTpusi. C60pHMK 3a4a4 1 peleHnii ¢ npuMeHeHrem cucteMbl Maple: yueb. nocobue /
M.H. KupcaHos, O.C. KysHeuoga. - M. : UHDOPA-M, 2016. - 272 c. - (Bbicwee obpasosaHue). - Pexum goctyna:
http://znanium.com/catalog/product/763674
2. Knpcaros, M.H. N'padbl B Maple. 3agayun, anropuTMbl, NporpaMmbl. [ONeKTPOHHbIA pecypc] : crnpas. - 9NeKTPOH. AaH.
- M. : duamarnut, 2006. - 168 c. - Pexum goctyna: http://e.lanbook.com/book/2738

3. MIHdbopMaumroHHbIE TeXHONOMM B 06pa3oBaHuy [SnekTpoHHbI pecypc] : y4eb. / E.B. bapaHoBa [u op.]. - 9nekTpoH.
naH. - CankT-MNeTepbypr : NaHb, 2016. - 296 c. - Pexwnm gocTyna: https://e.lanbook.com/book/81571
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
5£1.B.[1B.6 VIHTepakTnBHas v auHamm4eckas rpachuka B
cucTeMax KoMIbHOTEPHON MarteMaTnku

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noarotoskn: MartemMaTnyeckoe 1 KOMNbKTEPHOE MOOENNPOBaHUE
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

ARl | AL O



