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Mporpamma gucumnnunHel "MaTtemaTtmyeckoe MooennmpoBaHme B CUCTEMax KOMMbioTepHon matematumkun'; 44.03.05 "Meparornyeckoe
obpasoBaHue (C AByMS NPOCMIsSIMU MOLrOTOBKM)".

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 gucumnnunHel "MaTtemaTtmyeckoe MooennmpoBaHme B CUCTEMax KOMMbioTepHon matematumkun'; 44.03.05 "Meparornyeckoe
obpasoBaHue (C AByMS NPOCMIsSIMU MOLrOTOBKM)".

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-4 ["0TOBHOCTb MCMONBb30BaTb MATEMATMKY Kak CPeACcTBO MOLENMPOBAHNSA SBNEHUIA U
npoLieccos

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- OCHOBHble komMaHAabl paboTel 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:

- CTPOWTb M UCCNEenOoBaTb MAaTeEMATUYECKNE MOLENN C MOMOLLBLIO CUCTEM KOMMbIOTEPHOW MaTteMaTunkiu
- co3naBaTb MONb30BAaTENLCKME NpoLenypsbl 1 6ubnuoTteku npouenyp 8 CKM Maple

- co3pasatb 06bekTbl 2D 1 3D rpadouku

- BU3yanuauposaTb guHammyeckue momenu B cucteme Maple

- NIpUMeHaTb TexHonornn Maplet ans cosaaHus MHTEPakTUBHbLIX Moaene

JonxeH snagertb:

- HaBblKaMy MaTeMaTN4eCcKoro MOAENNPOBAHNS B CUCTEMAX KOMMbIOTEPHOW MareMaTtukim

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

LaHHaa oucumnnuHa (Mogynb) BkAtoYeHa B padgen "B1.B.07 OducuunanHbl (Mogynm)" 0CHOBHOWM NpodhecCcnoHanbHoM
obpaszoBartenbHoi nporpammel 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS NPOCOUISAMA NOArOTOBKN)
(Matematuka, uHcbopmaTmka 1 MHPOPMAaLMOHHbIE TEXHONOIMK)" 1 OTHOCUTCS K BApUaTMBHON YacTu.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpe.

3. O6bem gucumnanHbI (MOAyNs) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMNANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 55 yaca(os), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 1 Yaca(os).

CamocTositenbHas paboTta - 17 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOIO KOHTPONS AUCLUMINHBI: 3a4€T C OLLEHKOW B 7 CEMECTpE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHOW U caMOCTOATeNbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnnuHbl / X TPYAROEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl

1'_Tema 1. OCHOBbI MPOrpPaMMUPOBaHNS
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B cucteme Maple
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. Peanmsaums 0CHOBHbIX
2.|anropuTMmnYeckmx CTpyKTyp B 7 4 0 10 4
cucteme Maple

3 Tema 3. ['pachuka n aHuMaums B

[CKM Maple 7 4 0 10 4
Tema 4. Vicnonb3oBaHne TEXHONOMMA
4.[Maplet ana cospaHus 7 6 0 8 5
WHTEPaKTUBHbIX MOAENew
NToro 18 0 36 17

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. Ucnonb3osaHue TexHonorum Maplet ons cospaHus UHTepaKTUBHBIX Moaenen

OcHoBbl co3naHus Maplet. Peannsauus 6a30Bbix aneMeHToB ynpaeneHns B Maplet. MNpencrasneHne pesynbtatoB
mMaTeMaTuyeckoro ModennpoBaHms ¢ NoMoLbio TexHonorum Maplet. VIHTerpauns aneMeHToB ynpasfieHns aHuMauuen B
Maplet. Co3naHne MHOrOOKOHHbBIX MHTEPAKTUBHBIX MPUNoxeHuin. CuHTakcmc, 6a3oBbie 3NEMEHTHI BBOAA/BbIBOLA,
HacTporku okHa Maplet, ncnonb3osaHue npouenyp B Maplet, aHnmauns B Maplet.

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs OJjisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMMHE.

OpraHnsauus caMocTosTenbHO paboTbl 0ByHaoWMXCsH PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:
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Mporpamma gucumnnunHel "MaTtemaTtmyeckoe MooennmpoBaHme B CUCTEMax KOMMbioTepHon matematumkun'; 44.03.05 "Meparornyeckoe
obpasoBaHue (C AByMS NPOCMIsSIMU MOLrOTOBKM)".

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

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

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
EnnHoe okHO pocTyna k obpasoBaTtenbHbiM pecypcaM - http://window.edu.ru/

ObpaszoBaTenbHblil MaTeMaTuyeckuii cainT Exponenta.ru - www.exponenta.ru/

OdoumumansbHbivi 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 OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
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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.

nabopatopHble| JlabopaTopHble 3aHATUS 3aBEPLAIOT N3ydeHe Haubornee BaxXHbIX TEM y4ebHOM aucumnnnHbl. OHK
paboTbl cnyxarT Aons 3aKpenieHns U3y4eHHOro Mateprana, pasBuTis YMEHMWA N HABbIKOB pPeLleHns 3a8ay

MaTemMaTn4yeckoro MoLENNPOBaHUS 1 YUCTEHHOTO aKcnepumeHTa. [Npu oueHke paboT yunTbiBaeTCS

MPOCTOTa U HAarNSAHOCTb BbIBpaHHOrO anropuTmMa, peannsaumns n ckopoctb paboTbl NPOrpamM.

camocTosi- | MpucTynas kK naydeHuto pasgena, CTyaeHTy Heo6X0AMMO BHUMATENbHO 03HAKOMUTLCS C
TenbHas TeMaTMYecKnM NNaHoM 3aHSTWIA, CIUCKOM PEKOMEeH0BaHHOoM nuTepatypbl. CnenyeT ysSCHUTb
paboTa nocnenoBaTeNbHOCTb BbINOHEHNSI CAMOCTOSATENbHBIX 3adaHnin. CamocTosiTenbHas paboTa cTyoeHTa
npennonaraet paboTy ¢ Hay4HOW 1 y4ebHOI NUTepaTypoit, yMeHre co3agaeaTb nporpammel B CKM
Maple 1 aHanuanpoBaTb NONyYeHHbIX Pe3ynbTaTbl KOMMbIOTEPHOrO MOAENMPOBAHMSI.

3aveT ¢ MoAaroToBKy K 3a4eTy LenecoobpasHo HavaTb ¢ pasbopa NPoraeHHbIX 3a4a4 U UCTOYHVKOB

oueHkor | nutepatypbl. [pexae Bcero cnenyet BHUMATENbHO NepeynTaTh y4ebHyo nporpamMmmy U NporpamMmMHble
BOMPOChI 471 MOAFOTOBKM K 3a4€Ty, YTOObl BbIAENUTD N3 HIX HaUMeHee 3HakoMble. [lanee fonmxXeH
cnenoBatb 3Tan NoBTOPEHWSI BCEro NporpaMMHoro matepuana. Ha aty paboty uenecoobpasHo
0TBecTM 60nblLyio HYacTb BpeMeHu. Crneayolwym 3TanoM sSBsieTcs CaMOKOHTPOb 3HAHWS U3YHEHHOrO
maTepuana, KoTopblil 3aK/o4aeTCsl B YCTHbIX OTBETAX Ha NMPOrpaMMHbIe BOMPOChI, BEIHOCUMMbIE Ha
3ayeT. Teancbl OTBETOB Ha Hambonee CNoXHbIE BOMPOCHI XenaTeNbHO 3anncathb, Tak Kak B NMpouecce
3anycu BKNOYAKOTCS AOMONHNUTENbHbIE MOTOPHBIE PECYPChI MaMSITHU.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTaKTHOWM paboThl C MpenonaBsateneM, yKoMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWUA0B U AL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

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

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMNMHON, 3a CHET aNibTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv Hgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y’-la}OLIJ,I/IMC$I nHBANNMOOM UN1 NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectayumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;

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

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0Byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm @rOC BO n yyebHbiM nnaHom no Hanpasnenuto 44.03.05

"Meparormyeckoe obpaszoBaHue (C AByMS NpodounsiMM NoAroToBKM)" U Npochunnto NoaroToBkn "Matematuka,
MHghopMaTrka 1 MHOOPMAaLMOHHbIE TEXHONOMrMK".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.07 Maremartn+deckoe moaenmpoBaHne B cuctemax
KOMIIbHOTEPHOU MareMaryku

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. VIHdpopMaumoHHble TexHonorun B obpasosanHuu : y4ebHuk / E. B. BapaHosa, M. W. Bouapos, C. C. Kynukosa, T. b.
MaBnosa ; nog pepakumert T. H. Hockosoii. - CaHkT-Metepbypr : JlaHb, 2016. - 296 c. - ISBN 978-5-8114-2187-9. - TekcT
: BNEKTPOHHBIV // IlaHb : anexTpoHHO-BnbnnoTteyHas cuctema. - URL: hitps://e.lanbook.com/book/81571 (nata
obpaweHus: 05.03.2020). - Pexxum poctyna: ons aBTopus. Nonb3oBaTtenei.

2. lopnay, Bb. A. Matematunyeckoe MogenupoaHue. MNocTpoeHre Modenelt 1 YncneHHas peannsaums : yuebHoe nocobve
/ B. A. Topnay, B. I". laxos. - 2-e nag., ctep. - CaxkT-Metepbypr : JlaHb, 2018. - 292 c. - ISBN 978-5-8114-2168-8. -
TekcT : aneKTPOoHHBIi // JlaHb : anekTpoHHO-6nbnnoteuHas cuctema. - URL: https://e.lanbook.com/book/103190 (nata
obpaieHus: 05.03.2020). - Pexum goctyna: 4ns asTopus. rnonb3oBatenei.

3. Okynog, C. M. OcHoBbl NporpammmnpoBaHuns : yuebHoe nocobue / C. M. Okynos. - 10-e n3g. - Mockea : Jlabopatopus
3HaHwit, 2020. - 339 c. - ISBN 978-5-00101-759-2. - TekCT : 9NeKTPOHHbIiA // JlaHb : 3NeKTPOHHO-bmbnnoTeyHas cuctema.
- URL: https://e.lanbook.com/book/135560 (pnata obpauieruns: 05.03.2020). - Pexum foctyna: ons aBTopuma.
nonb3oBaTenei.

4.Monockokos, . M. Kypc MaTemMatnyeckoin gousnkm ¢ ncnonb3oBaHnemM naketa Maple : yuebHoe nocobwe / 1. IM.
"OnockoKoB. - 2-e n3f., ucnp. - Cankt-MNeTtepbypr : NaHb, 2015. - 576 c. - ISBN 978-5-8114-1854-1. - TekcT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnmoTtedHas cuctema. - URL: https://e.lanbook.com/book/67461 (aata obpalueHuns:
05.03.2020). - Pexxum gocTyna: ons asTopus. Nonb3osartenen.

JononHutenbHasa nuteparypa:

1.BanguH, K. B. Matematuyeckoe nporpammupoBanme: yuebnuk / K. B. banavH, H. A. Bpeisranos, A. B. Pykocyes. - 2-e
naa. - Mockea: Hawkos u K, 2018. - 218 c. - ISBN 978-5-394-01457-4. - TekcT: anekTpoHHbI. - URL:
https://znanium.com/catalog/product/415097 (nata obpaieHns: 05.03.2020). - Pexxum pocTyna: no noanmcke.

2.KnpcaHoB, M. H. Anrebpa un reometpusi. COOpHVK 3ana4y U pelweHnii ¢ npumeHeHnem cuctemsl Maple : yuebHoe
nocobue / M.H. KupcaHos, O.C. KysHeuoBa. - Mocksa : UHDPA-M, 2016. - 272 c. - (Bbicwee obpasoBaHue:
Bakanaspwuar). - www.dx.doi.org/ 10.12737/20873. - ISBN 978-5-16-012325-7. - TekcT : anekTpOHHbIA. - URL:
https://znanium.com/catalog/product/763674 (nata obpaiieHns: 05.03.2020). - Pexxum poctyna: no noanmcke.

3. Kupcaros, M. H. "'padpbl B Maple. 3agayu, anroputmel, nporpammel : cnpasoyHuk / M. H. KnpcaHos. - Mocksa :
DOUBMATIINT, 2006. - 168 c. - ISBN 5-7046-1168-0. - TekcT : aN1eKTPOHHbI // JlaHb : 9NeKTPOHHO-61MbnMoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2738 (nata obpaueHus: 05.03.2020). - Pexum pocTtyna: ons asTopus.
nonb3oBarene.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.07 Maremartn+deckoe moaenmpoBaHne B cuctemax
KOMIIbHOTEPHOU MareMaryku

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

Non Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 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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