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Kod u HaumeHosaHue ducuuniuHbl 8 coomeemcmauu ¢ Y4ebHbIM rjiaHoMm

1. lWUudp v HammeHoBaHMe HanpaBneHUs NOAroToBKM / cneuuanbHOCTU:

01.03.04 NpuknagHaa MaTemMmaTuka

2. TMpodunb noarotoBkn |/ cneunanusaumsi/marucrtepckas nporpamma:

MpumMeHeHne MaTeMaTUYECKUX METOAO0B K PeLleHUK UHXEHEPHbLIX 1 3KOHOMUYECKUX

3agav

3. KBanudukauma (cteneHb) BbinyCKHUKa: _BakanaBp matemMaTuku

4. dopma oby4yeHus: _OyHas

5. Kacdhengpa, oTtBevarowana 3a peanmsauuio aucumnnuubl: _Kadeapa ypaBHeHuUn B

YACTHbIX NPOM3BOAHbLIX U TEOPUN BEPOATHOCTEN

6. CocTaBuTEeNnn NporpamMmbi: KaHa.du3.-maT.HayK, AoueHT TkayeBa C.A., AOLEHT,
npenoa. bespyykuHa J1.B.

7. PekomeHpoBaHa: Hay4yHO-MeTOOAUYECKMM  COBETOM _ MaTeMaTu4vecKoro
chakynbTeTa. MpoTtokon Ne 0500-07 or 03.07.2018

(HaumeHogaHue pekomeHOyrowel cmpykmypabl, 0ama, HOMep nPomokorna,

ommemku 0 nNPoodsieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa; _2019/2020 CemecTtpbl _3




2

9. Uenu mn 3apaum y'-IeGHO|7| ANCUMNIIUHDbI: LUenb ancumnnunHbel — 03HaKOMIIEHNE C OCHOBHbIMU
NpUHLMNAMU CUMBOJSIbHbIX BbIYUCNEHUA B CUCTEMAX KOMMbOTEPHOW anrebpbl, O3HAaKOMMNEeHne CTyOeHTOB C
HOBEWLLMMW NPOrPaMMHbIMU CUCTEMaMM CUMBOJSIbHOM MaTEMAaTUKM UM KOMMNbIOTEPHOW anredpbi.

3agavyamu nsyveHus AMCUUNNnHBLI BbICTynaeT npuobpeTeHne B paMkax OCBOEHUSI TEOPETUHECKOrO U
NpaKTU4YeCcKoro maTepumana no gUCUmnnInHe

3HaHul:

- 0COBEHHOCTEN CUMBOJIbHbBIX BbIMUCIIEHUI KaK METOAOMNOMMNU TOYHOrO PELLUEHUS BbIYUCIIUTENbHbIX
3apav;

- KpuUTEpMeB KayecTBa MaTeMaTU4eCKMX WCCNeAoBaHUN, MNPUHLUNMbLI SKCMEPUMEHTAmNbHOW U
3MMUPNYECKON NPOBEPKM HAYYHbIX TEOPUH,

- TEHAEHUWIA U NEPCNEKTUB Pa3BUTUS MHCTPYMEHTASbHbLIX CPEACTB CUMBOJSIbHBIX BbIYUCITEHWIA.

YmeHul:

- peann3oBbiBaTb OCHOBHbIE METOAbI MAaTeEMaTUYECKUX PACCYy>KOEHUN B CUMBOJSIBHOWN 3anuncy;

- NONb30BaTbLCA MOCTPOEHMEM MaTEMATUYECKNX MOdENEN AN PeLleHNs NpakTUYeCcKMx npobnem;

- MPUMEHATb MNOMyYEHHble 3HAHMS MpPU  pelleHMU KOHKPETHbIX 3ajad  MaTemMaTuyecKkoro
MOAENUPOBaHUS.

Haeblikos:

- KyNnbTypbl MaT€MaTMYECKOrO MbILLUIEHNS, NMOrMYECKON 1 anrOpMTMUYECKOW KyNbTYpOW;

- MaTeMaTWKM Kak YHUBEpCanbHbIM $3bIKOM Hayku, CPeACTBOM MOLENMPOBAHUA SABMASEHUA WU
NpPOLIECCOB;

- paboThbl C NakeTamMn CUMBOSbHOW MaTeMaTukn Maxima, Mathematica n gp.;

- pa3paboTKN OCHOBHbIX arirOPUTMOB Ha OCHOBE CMMBOJIbHbLIX BbIYUCIIEHNIA.

10. Mecto yuyebHOM paucuunnuMHbl B cTpyktype OOIl: (6s510k b1, 6a3zoesass unu
gapuamueHasi Yacmb, K Komopou omHocumcs oucyursiuHa;, mpebosaHusi K 8XO0O0HbIM
3HaHUsIM, YMEHUSIM U HaeblkaMm, OUCUUMuUHbI, Ofisi KOmopbkix OaHHas ducyuriuHa
senssiemcs npedwecmeyrouwel)

Y4yebHasa avcumnnuHa «MatemaTtuyeckne nakeTbl NpuKNagHbiX nporpamm» BXoguT B umkn b1,
BapuaTMBHas YacTb, AUCLMNNMHBI MO BbIGOPY; OHa HENOCPEACTBEHHO CBA3aHa C TakMMW AMCLUMMIIMHAMMN Kak
«dnddepeHumnanbHble  ypaBHeHus»y, «MaTematudeckunm aHanu3dy», «Anrebpa, «TexHonorus
nporpaMmmpoBaHms u pabota Ha OBM». [aHHas gucumnnvMHa nokasbiBaeT B3avMOOOYCNOBNEHHOCTb
€CTEeCTBEHHO-Hay4HbIX 3HaHWUI B COBPEMEHHOM MUpE.

Mpuctynas K WU3y4eHUIO AaHHOW AWUCUWMIUHBLI, CTYAEHTbl OOSMKHbl MMETb TEOpPEeTUYECKYH U
NpPaKTUYEeCKy0 MOArOTOBKY MO MPOrpaMMypoBaHWI0, 3HaTb OCHOBbI anrebpbl, MaTemaTu4eckoro aHanmaa,
anddepeHunanbHbIX ypaBHEHUN, YpaBHEHUI MaTeMaTU4eckon pumsmnkm (B 4acTHOCTW, TakUM ee pasgenam,
Kak peLueHne ypaBHEeHUN BTOPOro nopsaka, ypaBHEHN B YaCTHbIX NMPOM3BOAHbIX).

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs NO AucUUNIMHe/MoAaynk (3HaHUSA,
YMEeHUsi, HaBblkW), COOTHECEHHble C nNaHupyemMbiMU pe3yribTaTaMu OCBOEHUs
obpa3oBaTefnibHOW NporpaMmmbl (KOMNETEHUUSAMU BbINYCKHUKOB):

KOMI‘IeTeHLl,VIFI I'InaHMpyeMble pe3ynbTaTtbl o6yqu|/|9|

Koa HassaHune

OriK-1 FOTOBHOCTBIO K CaMOCTOATENbHOM | 3HaTb: cnocobbl NONy4yeHUs, aHanmsa n 0606LeHns
pabote nHdopmaunm

YMeTb: CamMOCTOATENbHO M3y4aTb HOBble MeToAbl
uccnegoBaHMs € UCMOMb30BaHMEM  COBPEMEHHbIX
ob6paszoBaTernibHbIX U MHAPOPMAaLMOHHBIX TEXHONOMMA

Bnagetb: HaBblKaMU ﬂpOd)eCCI/IOHaJ'IbHOFO
MblILUNEHUA, pa3Bl/ITOIZ MOTMBaLMEN K camMopas3BuUTnto

BbITb 0ocBEAOMIMEHHBIM 06 OCHOBHbLIX COBPEMEHHbIX
npobnemax B obnactm MaTteMaTuKM, HOBbIX
MHOPMALIMOHHBIX TEXHOMOMMN U MeTogax Moucka
HeobxofMMon MHdopmauuu.
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OrnK-2 CMOCOBHOCTBIO ncnonb3oBaTb | 3HaTb: OCHOBHbIE MOHATUS U METOAbl MPUKMaAHbIX
COBpPEMEHHbIE MaTemMaTM4eckue | NporpaMMmHbIX CpPEeACTB, onpedeneHus, TepMUHBbI,
MEeTOoAbl M COBPEMEHHbIE MPUKIagHble | MOAXOA4bl K peleHuo 3agadvy MpuKknagHbiX 3ajad
nporpaMmHble cpeacTBa M ocBavBaTb | 6a30BbIX KypCOB, 3HaTb NPUKIagHbIe NpOrpaMmebl
COBpPEMEHHbIE TEXHOMNOrm
nporpamMmMupoBaHus YMeTb: MPUMEHSITb Ha NPaKTUKE OCHOBHblE MeToAbl

npyKNagHbIX NporpamMmmHbelX cpeacTs, B obwem Buae
BbIMNOSHATb MaTeMaTU4ecKyto NMOCTaHOBKY
NPUKNaaHbIX 3agau, npon3BogunTb BbIOOP
YUCIIEHHOTO peLLeHns

BnageTb: HaBblkKamMy NPaKTU4ECKOro MCMNOMb30BaHMUSA
6a30BbIX 3HAHWUW

MK-1 CNocoBHOCTLIO Ncnonb3oBaTh | 3HaATb: OCHOBHbIE CTaHAAPTHbLIE NaKeTbl NPUKNagHbIX
CTaHOapTHble MakeTbl  NPWKIagHbIX | NPOrpaMmbl ANS CUMBOMbHBIX BbIYUCIIEHUN
nporpaMm Afis peLleHnsl NpaKTUu4ecknux
3agav Ha 3NEKTPOHHBIX | YMETb: CaMOoCTOATENbHO ncnonb3oBaTtb
BbIYMCIUTENBHbIX MallMHaXx, | CTaHOapTHble  MakeTbl  MPUKMAAHbIX  Nporpamm
oTnaxueaTtb, TECTMPOBATb NPUKIAOHOE | CUMBOMbHBIX BbIYUCIEHWI ans peLleHns
nporpamMmmHoe obecneyeHmne npyKknagHbIX 3agad

BnageTtb: HaBblkamMu paboTbl C  KOMMbHOTEPOM,
OoTnagku n TECTUPOBaHUS nNporpaMMHoOro
obecneyeHust

MK-9 CMOCOBHOCTBIO BbIABUTb | 3HaTb: €CTECTBEHHOHAYYHYH CYLLHOCTb Mpobnem
€CTECTBEHHOHAYYHYIO CYLIHOCTb | MH(POPMATMKKN,  BO3MOXHOCTU  MH(POPMALMOHHbBIX
npobrnem, BO3HUKAWOWWMX B  XOAe | CUCTEM, METOAWKY BbISIBIIEHUS] €CTECTBEHHOHAY4YHOW
npodeccuoHarnbHOM OEeATENbHOCTH, | CYLIHOCTM  npobnemM, BO3HMKAKLWUX B XOA4e
rOTOBHOCTbIO UCMOMb30BaTb ANA  UX | npodheccnoHansHom OesaTeNnbHOCTY, MeToabl
peLueHns COOTBETCTBYIOLUUIA | HAy4YHO-MUCCINEAOBaTENbCKON paboThl
€CTeCTBEHHOHay4YHbI annapat

YMeTb: npodpeccrMoHanbHo paboTaTtb B KavecTBe
nonb3oBaTensa KoMmnbloTepa, obecneuntb pelleHue
NnocTaBfeHHbIX 3agdad, BblbupaTb HeobxoguMmble
TeXHomnornyeckue cpeacTea npwm peLueHun
KOHKPETHbIX MPUKMagHbIX 3a4ad, WCNonb3oBaTb
MaTemMaTU4eckMn annapat fgnsi  MOCTaHOBKA MU
peweHus 3agad obnactu  npocheccuoHanbHOM
AeATenbHOCTH

Bnagetb: meTtogamu nowcka, ynopsiaouvMBaHus U
06paboTkn WHpopMauun ans peleHus 3agad B
chepe npodeccroHarnbHON neaTenbHOCTH,
nporpaMmHbiM  obecnedyeHvem  Ons pelleHus
npogeccuoHanbHbIX 3agad

MK-10 rOTOBHOCTbIO NpMMeHATb | 3HaTb:  OMpedeneHns, TepMuHbl, NOoAxoAbl K
MaTemMaTu4ecKkui annapar ONs | pelweHno  3ajad  NpuKnagHbix  3agady  6as3oBbixX
peLueHus NoCTaBEHHbIX 3agaud, | KypcoB
CMOCOBHOCTBIO NPUMEHUTb
COOTBETCTBYIOLLYIO npoueccy | YMeTb: MPMMEHATb METOAbI PELLUEHWI Ha NPaKTUKe
MaTeMaTU4eCKyto MoJenb U NMPOBEPUTL
ee afeKkBaTHOCTb, NpPoBecTU aHanu3 | BnageTtb: HaBblkaMu HAy4YHOro aHanM3a NpoLEecCOoB,
pe3ynbTaToB MOAENMPOBaHUSA, NPUHATL | HABbIKAMM MPaKTUYECKOrO UCMONb30BaHMsA 6a3oBbiX
pelleHMe Ha OCHOBE MOSYYEHHbIX | 3HaHWI
pe3ynbTaToB

12.06bem gucumnnuHbl B 3a4eTHbIX eguHMLax/vyacax (8 coomeemcmeuu ¢ y4ebHbIM

rnnaHom) — 72/ 2

Popma NpoMeXXyTOHYHOM aTTecTauum (3a4eT/aK3ameH)

13. Buabl yuebHoM paboThbl

3auer




Buapl yuebHon paboTbl TpynoeMkocTb
Bcero Mo cemecTtpam
Ne 3 Ne Ne Ne
cemecTpa cemecTpa cemecTpa cemecTpa

AyanTopHble 3aHATUS 34 34

B Tom yucne: nekummn | O 0

npaktnyeckue | 0 0

nabopatopHble | 34 34

CamocTosaTencHas paborta | 38 38
dopma NPpoMEXYTOYHOW aTTecTaumnn
(3a4em — 0 yac./sk3ameH — _____yac.)

Wtoro: 72 72

13.1. CopepxaHue AUCLUUNIUHbI

n/n HanmeHoBaHue pasgena AnCunnnHbI CopepxaHve pasgena QuCLUnivHb
3. llabopaTopHble 3aHATUA

3.1 OCHOBHbIE MporpammMbl CUMBOJTbHOW Maxima, Mathematica, Maple, anbTepHaTUBHbIE NaKeTbl
MaTemMaTukn (Maxima, Octave, Derive 6), MatLab, MathCad.

3.2 OcHOBHbIE XxapakTepucTukM nporpammbl | OCHOBHbIE ~ XapakTepucTuku  nporpammbl  Maxima,,
Maxima, onepauum MaTemaTuyecKkoro | UHTepdenc nporpaMmmbl Maxima, YNCIEeHHbIE
aHanusa BblYMCIIEHUS, ynpoLieHne BblpaXKeHWUN,

TpUroHomeTpuyeckue npeobpasosaus.

lMpocTenwne onepauyum MaTtemaTM4YeCcKOro aHanusa:
BblUYUCNEHNE npegernos, anddepeHumpoBaHue "
WHTerpuposaHve B Maxima.

Uucnosble psagsl  [NpepactasneHne psposTennopa wu
MaknopeHa B Maxima.

3.3 PeweHnne anrebpanyeckux ypaBHeHul | MaTpuyHble BbluucneHus. Onpegenutenu. PelweHue
" cuctem B Maxima. MaTpuyHble | anrebpandeckux ypasHeHun B Maxima. PeweHue cuctem
BbIYNCIIEHUS. anrebpanyeckmMx ypaBHEHUN.

PeweHne anrebpanuyecknx ypaBHeHun B Maxima.
PelweHve cuctem anrebpanyeckmx ypaBHEHNNA.

3.4 ﬂ”@@epeHHMaﬂbele ypaBHeHUss B | O6bIkHOBEHHbIE AndddpepeHumanbHble ypaBHEHUS, 3agaya
Maxima KoLum.

3.5 | I'pacpnyeckve Bo3MOXHOCTM Maxima. | MoctpoeHne rpacuKkoB: [BYMEPHOrO U  TPEXMEPHOro
ObpaboTka AaHHbIx nsobpaxeHnit, onuun rpacukn B Maxima. O6paboTka

OaHHbIX B Maxima.

3.6 MpnbnumxeHHble MeToabl peLLeHNs MeTog Ounepa
06bIKHOBEHHbIX AnddepeHLmManbHbIX .

. Avddepeny . MeTtoabl Onnepa-Kown, PyHre—KyTtTa 4 nopsaka TO4HOCTU
ypaBHeHuin nepBoro nopsaka B Maxima

3.7 PeweHue kpaeBbix 3agady ons

06bIKHOBEHHbIX AnddepeHLManbHbIX
ypaBHEHUN MEeTOA0M KOHEYHbIX
pasHocTen

MeToq KOHEYHbIX Pa3HOCTEN.
pelLeHus KpaeBblx 3ada4 Ans 00bIKHOBEHHbIX
andpdepeHunansbHbIX ypaBHeHN
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13.2. Tembl (pa3aensbl) AUCLUMNNUHBI U BUObI 3aHATUN

Ne | HanmeHoBaHMe TeMbl Bugbl 3aHaTun (YacoB)

n/n | (pasgena) Jlexkumn MpakTuyeckune | JlabopatopHble | CamocTtosiTenbHas | Bcero
ONCLUMMMNUHBI paboTa

1 OCHOBHbIE NporpamMmbl 2 2 4
CYMBObHOWN
MaTemMaTuKu

2 OcHoBHble 6 6 12
XapakTepUCTUKM
nporpammbl Maxima,
onepauumn
MaTemMaTn4ecKoro
aHanu3a

3 PeweHune 6 6 12
anrebpaunyeckunx
YPaBHEHUA U CUCTEM B
Maxima. MaTpu4yHble

BbIYMCMEHUS.

4 OuddepeHumanbHble 6 6 12
ypaBHeHust B Maxima

5 padmyeckne 4 4 8

BO3MOXKHOCTM Maxima.
O6paboTka AaHHbIX

6 MpnbnmxeHHbIE 6 10 16
METOAbl peLLeHns
OObIKHOBEHHBbIX
onddepeHumanbHbIX
YypaBHEHWU NEPBOro
nopsgka B Maxima

7 PeweHune KpaeBblx 4 4 8
3agad ans
0BbIKHOBEHHbIX
onddepeHumanbHbIX
YpaBHEHUN  METOAOM
KOHEYHbIX pa3HOCTEN

NToro: 34 38 72

14. MeToan4yeckune ykasaHma Ans ody4arowMxcsa no 0CBOEHUIO AUCLUMNSIIUHDI

B npouecce npenogaBaHus AUCUUMNIWHBI UCMONB3YIOTCA TakMe Buabl y4ebHom paboThbl, Kak
nabopaTopHble 3aHATUS, a Takke pasnuuHble BMAbl CaMOCTOATENbHOM paboTbl  OOy4vatoLmMXCs.
JlabopaTopHble 3aHATUA peanuayrTca B  COOTBETCTBUM C  paboumm  yyebHbIM  nnaHoMm  npwu
nocnegoBaTeflbHOM U3YyYeHUN OUCLUUNITUHBI.

Anst o6ecneyeHns cuctemaTMyeckon u perynspHon paboTbl N0 U3YYEHUIO AUCUUMIMHBI U YCMELLHOTO
NPOXOXAEHNS TEKYLLUX U NPOMEXYTOUHbIX aTTECTALNOHHbLIX UCMbITAHUA CTYAEHTY pekoMmeHayeTcs:

- BbIMOMNHATb BCe BUAbI paboT, NpegyCMOTPEHHbIX paboumMmM y4ebHbIM NNaHoM No AUCLMINIINHE;

- BbINOMHATL AOMaLUHWE 3afaHusl. BbinonHeHue gomallHUX 3agaHuiA HanpaereHO Ha oTpaboTky
HaBbIKOB UCMONb30BaHWS CPEACTB U  BO3MOXHOCTEW U3ydaeMblX KOMMbIOTEPHbLIX Mporpamm. [lpu
BbIMOMHEHNM  3afaHWsi  HeobXoOMMO MPUBECTU  pPa3BEpPHYTble MOSICHEHWS  BbINOSIHEHUSA  3a[aHus,
npoaHanM3npoBaTb MOJflyvYeHHble pe3ynbTaTbl. [1pu HeobxoouMocTM obyvarLMeca MMEKT BO3MOXHOCTb
3apaTb BONPOCHI NpenogaBaTternto N paspelinTb BO3HUKLLME TPYAHOCTMU.

- noceLaTb ayauTopHble NabopaTopHbIe 3aHATUS;

- cgaTtb nabopaTtopHble paboThbl MO N3YYEHHBIM TEMAM.

Mpn nogrotoBke u cpadn nabopaTopHbiX paboT pPeKoMEeHOYeTCs WCMNONb30BaHWEe Yy4ebHON
nuTepaTypbl, AOMOMHUTENbHBIX YaNNoB C TEOPETUYECKUM MaTepmarnom no mdyyaembim Temam ( cannel n
pacneyaTkn nepepatoTca ctydeHtam). 1o BceM TemMaM npeacTaBnsioTCA pacrnedataHHble martepuansl,
KOTOpble UCMonb3yloTcs B paboTe, kak B nabopatopumn, Tak 1 Npu BbINOMHEHUM AOMALLUHUX 3adaHui. B cBssu
C TeM, YTO aKTMBHOCTb Obyyatoulerocs Ha NabopaTopHbIX 3aHATUAX SBRSIETCA NPEeAMETOM KOHTPOns ero
NPOABMKEHUSA B OCBOEHUN Kypca, TO MOArOTOBKA K TAKUM 3aHATUAM TpebyeT OTBETCTBEHHOIO OTHOLLEHUS.

BbibpaTb Bpems ons paboTbl ¢ nutepaTypor no AMCLMNNUHE B GMONMOTEKE U CaMOCTOATENbHOM
paboTe B KOMMNbIOTEPHOM Knacce.
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15. MNepeyeHb OCHOBHOW U AOMNONHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HeoOXoAMMbIX AONse OCBOEHUA AUCUMUNIMUHbI (criucok numepamypbl OGOPMASemcs 8
coomeemcmeuu ¢ mpebosaHusmu OCT u ucronb3yemcsi obwasi ckgosHas Hymepayusi 0ns ecex 8udos
UCMOYHUKO8)

a) OCHoBHas nuTepaTtypa:

Ne n/n MCTOYHMK
Mywko B.TM. Kypc ypaBHeHMIN MaTemaTnyeckon unsukm ¢ ucronb3oBaHneM naketa Mathematica. Teopus
1 N TEXHOMNOIMA pelueHus 3agad: YyebHoe nocobue./ B.M. Mywko. - CIM6. : NspgatenbcTtBo «JlaHb», 2010.-
320 c.(+ CD).

6) fononHuTenbHas nuTeparypa:

Ne n/n MICTOYHMK

Cuctembl CumBornbHo MatemaTuku. INMocTpoeHne BelYUCIEHMI, paboTa ¢ nakeTamm NPUIOXKEHNI :
y4ebHo-MeTOoaM4YecKkoe nocobre ang By3oB / BopoHex. roc. yH-T ; cocT.: B.I1. ywko , INM.B. Cagunkos ,
C.A. TkauyeBa .— BopoHex : BopoHex. roc. yH-T, 2008 .— 52 c. : un. — bubnworp.: ¢.52.

3 Yuukapes E.A. KomnbloTepHas matemaTtuka ¢ Maxima / E.A. Ynykapes. — M.: ALT Linux, 2009. — 233 c.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE pECYpChl:

Ne n/n McTOYHMK

Mathematica (http: // www.wolfram.com/)

Maple 9 Learning Guide.Toronto: Maple Soft,a division of Waterloo Maple Inc., 2003. (http: //
www.maplesoft.com/)

MatLab (http: // www. mathworks.com/)

Maxima (http: // www. maxima.sourceforge.net/)

OneKkTpoHHbIN kaTanor Hay4yHo 6ubnmnotekn BopoHexcKoro rocygapCcTBEHHOIO YHUBEpCUTeTa.
— (http // www.lib.vsu.ru/)

w0 (Njo| o (b~

16. NepeyeHb Yy4eOHO-MeTOAMYECKOro obecne4vyeHUss AN CaMOCTOATENbHOM

paboThbl
(yyebHo-Memoduyeckue pekoMmeHOayuu, rnocobus, 3adaqyHuUKU, Memodudyeckue yKasaHUsl ro 8blIo/IHEHUIO
npakmuyeckux (KOHmMposbHbIx) pabom u 0p.)

CamocTodaTensHasa paboTta obyyaroLerocs HanpaeneHa Ha CaMOCTOSATENbHOE U3y4eHMe OTAENbHbIX
Tem 1 BOMpocoB yd4ebHown aucuunnuHel. CamocTtodTensHas paboTta sBnseTca obA3aTenbHOW AN Kaxaoro
obyyatowlerocs, ee o6bem Mno y4yebHOMy Kypcy onpepensietcs y4ebHbiM nnaHoM. lNpu camocTosTenbHowm
paboTe o6y4aroLLmMnCs B3aMMOOENCTBYeT C PeKOMeHA0BaHHbIMU MaTepuanamu NnpyM MMHUMAanbHOM y4acTum
npenogasatensa. CamoctosTenbHas pabota ¢ yyebHukamy, y4yebHO-mMeToaMYecKMMM MaTepuanamu,
Hay4HOW, CNPaBOYHON NUTEPaTYypPONn, pecypcamu cetu Internet aBnsetcs Hanbonee adhpeKTUBHBIM METOAOM
nony4yeHns 3HaHun.

Ne n/n NcTouHuK

CunMBOMbHLIE BbIYUCIIEHUS B CUCTEME KOMMNbLIOTEPHOW MaTemaTuku Maxima [SnekTpOoHHbIN
pecypc] : yvyebHoe nocobue pgna By3oB : [ansa cTyg., obyd. no HanpaeneHusim 01.03.01
Matematuka, 02.03.01 MaTtemaTuka ©n kKomnbioTepHble Haykn, 01.03.04 T[lpuknagHas
mMaTematuka u no cneumanbHoctn 01.05.01 dyHaameHTanbHad mateMaTuka n MexaHuka) : [ans
1 2-5 k. oyHoW chopMbl 0ByyeHus mart. dak.] / BopoHex. roc. yH-T ; coct.: C.A. TkaueBa, J1.B.
BespyykuHa, M.B. CagunkoB .— 3neKkTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢
TMTyna akpaHa .— CsobogHbIn goctyn u3 nHtpacetn BI'Y .— TekctoBbin dann .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

MaHkpaTbeB E.B. AnemeHTbl kKomnbloTepHon anrebpol / E.B. MaHkpaTtbes. — M.: BMUHOM, 2007.
—247c.

ObsikoHoB B.IM. HoBble cuctembl komnbloTepHon anrebpbl Maxima n wxMaxima / B.IM. OskoHoB
// KomnoHeHTbI 1 TexHonoruun, 2014. - Ne 2. — C. 117-128.

JleBuH B.A. OnemMeHTbl NHeNHoM anrebpbl U aHanUMTU4Yeckon reoMeTpum Ha Oase nakeTta
“Mathematica” / B.A. JlesuH, B.B. KanunuH, E.B. Puibanka. — M.: ®duamatnur, 2007. — 191 c.
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17. UHdopmaumnoHHbIE TEXHONOrnu, ucnonb3yemMmble ANA peanus3auuum y4ebOHoOM
AUCLUUNSINHBI, BKJlOYaA nporpaMmHoe obGecneyeHne U UHGOPMALNOHHO-

cnpaBoO4YHble CUCTEeMbI (I'Ipl/l HGOGXOAMMOCTM)

1. Y4yebHo-meTOOMyeckoe nocobue, pasmelleHHoe Ha 6ubnuoteyHom cante BIY: CumBonbHble
BbIYNCIEHNSA B CUCTEME KOMMbIOTEPHOM MaTtematuku Maxima [OnekTpoHHbI pecypc] : yyebHoe nocobue
ans By3oB : [ana cTyd., obyd. no Hanpasnenuam 01.03.01 Martematuka, 02.03.01 MartemaTtuka wu
komnbioTepHble  Hayku, 01.03.04 TllpuknagHasa wmatematmka W no  cneumanbHoctn  01.05.01
dyHaameHTanbHad matemaTuka U mexaHuka) : [anga 2-5 k. o4Hon popmMbl 06yyeHusa mart. dak.] / BopoHex.
roc. yH-T ; coct.. C.A. TkaueBa, J1.B. BespyukuHa, M.B. CagynkoB .— OneKTPOH. TEKCTOBble AaH. —
BopoHex, 2015 .— 3arn. ¢ Tutyna akpaHa .— CBo6oaHbIn gocTtyn u3 nHTpacetn BI'Y .— TekcToBbI dhann
.— Windows 2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

2. Y4yebHo-meToamnyeckoe nocobue: Cuctembl CumsonbHoi Matematuku. [MOCTpOEHWE BbIYMCIIEHWA,
paboTa ¢ nakeTamu NpUNoxeHun : y4ebHo-metTognyeckoe nocobre Ansa By3oB / BopoHex. roc. yH-T ; cocT.: B.I1. MyLwko
, MN.B. Capguwmkos , C.A. TkaueBa .— BopoHex : BopoHex. roc. yH-T, 2008 .— 52 c. : un. — bubnuorp.: ¢.52.

3. Mporpamma Maxima

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
(npu ucnonb3oeaHuu nabopamopHo20 060pydoeaHUs yKa3bieamb MOJHbIU MNepeyYeHb, npu b0bWoM
Koruyecmee obopydosaHuUsi MOXHO 8bigecmu OaHHbIl  pa3ders 8 rpurnoxeHue K paboyel npozpamme)

Mporpamma Maxima
19. PoHA OLleHOUYHbIX CpeACcTB

19.1. MNMepeyeHb KOMNETEeHUUN C yKasaHMeM 3TanoB (POPMMPOBAHUA U NNaHUPYEMbIX pe3yNbTaToB
obyueHusn

Kog n MnaHupyemble pesynbTaThbl OT1anbl opMmnpoBaHms d0C*
copepxaHue 0byyeHus (nokasartenm KoMneTeHuun (pasgensl (cpeacTtBa
KoMMeTeHumn OOCTWXEHNSA 3a0aHHOIo YPOBHS (Tembl) AUCLMNANHBI UK OLeHUBaHs)

(nnn ee yactn) OCBOEHNA KOMMEeTEeHUMN MOAYNS U UX
nocpeacTteomMm hopmMmpoBaHus HanmeHoBaHue)
3HaHWN, YMEHWU, HaBbIKOB)
OrlK-1: 3HaeT crnocobbl nonyyexus, aHanusa un | Tema 1 Pedepar
FOTOBHOCTbIO obobuweHns WHcbopmauun. Ymeet
CaMOCTOATENbHOM CaMOCTOATENbHO n3yvyaTb HOBbIE
paGote MeToAbl UCCrefoBaHMs C UCMOSb30Ba-
HMEM COBPEMEHHbIX 0GpasoBaTenbHbIX
" MHPOPMALIMOHHBLIX  TEXHOSOMNN.
Bnapeet HaBblkamu npodeccroHarnb-
HOro MbILLMEHWS, pasBuToW
MoTuBaLmen K CamopasBUTUIO.
OcBegomneH [o]¢} OCHOBHbIX
COBpPEMEHHbLIX npobnemax B obnactu
MaTemMaTuku, HOBbIX MHPOPMAaLMOHHBIX
TexHormorMi M MeTogax  mowcka
Heobxoanmon HopmaLmu.
OrK-2: 3HaeT OCHOBHble MOHATMA W MeTodbl | Tema 2 Pedepar
CMOCOBHOCTLIO NPUKNagHbIX MPOrpamMMHbIX CPEACTB,
ucnornb3osaThb onpefeneHns, TEePMUWHbI, noaxodbl K
COBpEMEHHbIE pelleHno 3apa4y npuKnagHbiX 3agad
maremarnieckme 6a30BbIX KypcOB, 3HAET MpPUKNaaHble
METOAk! nporpaMMbl. YMeeT MNpUMEHsITb Ha
COBpeMeHHble
NPUKNAHbIe npakTuke OCHOBHblE MeToabl
MporpaMMHbie NPUKNagHbIX NPOrpamMMHbIX CPEACTB, B
cpeacTtea 06L|J,eM Buge BbIMNOJTHATb
oceauvBatb MaTemMaTuyecKyo MOCTaHOBKY
COBpEMEHHble npuknagHelx  3agad,  Npou3BOAUTb
TeXHonorun BbIOOp YncneHHoro pelwexHvs. Bnapeet
NpOrpamMmmM1poBaHms HaBbIKaMu NpaKTU4YecKoro
Mcnosb3oBaHns 6a30BbIX 3HAHWN
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MK-1:cnocobHoctbio | 3HATb: OCHOBHblE CcTaHAapTHble | Tema 3-7 JlabopaTopHble
ucnorne3osath nakeTbl MNpPUKNagHbIX MNporpamMmel paboThbl
CTaHAapTHbIE NaKeTbl | nng clMBOMBHBIX BLIYMCEHWI
NpuKnagHbIxX
nporpamm ans
peLueHns YMeTb: CaMOCTOATENBHO
npakTM4eckux 3ajad | KMcnosib3oBaThb CcTaHOapTHble
Ha ONEKTPOHHEIX | nakeThl  MNPUKNAAHLIX — NPOrpamm
BbIHUCITUTENbHbIX o
MaLLMHaX, CUMBOJSIbHbLIX  BblYUCNEHMA  AONS
oTnaxusarb, pelweHna npuknaaHbixX 3aaad
TecTmpoBaTb
npuknaaHoe BrnageTtb: HaBblkamMu paboTbl €
nporpaMMHoe
obecneyenme KOMMbIOTEPOM, oTnagkm 7
TECTUPOBaHUS nporpaMmmHoro
obecneyeHust
MK-9:cnocobHocTbio | 3HAET eCTeCTBEHHOHay4Hyo CylHOCTb | Tema 3-7 JlabopaTopHble
BLISIBUTb npobnem MHGOPMaTMKA, BO3MOXHOCTU paboThi
€CTECTBEHHOHAY4YHYI0 | MH(OPMALMOHHBIX CUCTEM, METOAMUKY
CYWHOCTb  NPoGneM, | gpigsneHus ecTecTBEHHOHay4YHon
BOSHUMKAIOWUMX B XOA€ | cyijjHocT NpoBnem, BOSHUKAKOLMX B
MPOECCUOHANBHON | e pocheccuoHanbHON  aesTenb-
AeATenbHOCTU,
FOTOBHOCTBIO HOCTW, ~ MeTOdbl  Hay4HO-MCCrIeA0-
ucnonb3oeath ans ux | BaTenbCckon paboTbl. YmeeT npodec-
peLieHust cuoHanbHO pabotaTtb B KadecTBe
COOTBETCTBYHOLMIA nonb3oBaTensi komnbloTepa, obecne-
€CTEeCTBEHHOHaY4HbIl | YATb peLUeHne NOCTaBMEeHHbIX 3afau,
annapat BblbMpaTb HeobXxoauMmble TexXHOMoru-
YyeckMe CpeactBa  Mpu  pelueHun
KOHKPETHbIX npuKnagHbIX 3a4ad,
ncnonb3oBaTb MaTemMaTu4eckuin
annapart And noctaHOBKM U pelleHund
3agay obractm npodeccmoHansHom
AesitenbHOCTM.  Bnageetr meTogamu
roucka, ynopsgouvBaHusi n obpaboTkm
WHGOpMaUMM Ons pelleHuss 3agad B
cthepe npodpeccnoHanbHONn geaTenb-
HOCTW, MporpammHbIM obecrneyeHnem
ANs  peweHus  nNpodeCcCHOoHarnbHbIX
3agay
MK-10:rotosHocTbio | 3HaeT onpeaenexs, TepMuHbl, | Tema 3-7 JlabopaTopHble
NPUMEHSATL noaxogbl K peLueHmio 3agay paboThi
MaremaTu4eckuii npuknagHelx 3agavy 6a3oBbIX KypCOB.
annapat Anf | YmMeeT NpUMEHATb METOAbl PELLEHNI Ha
peweHna npaktuke. Brnageet HaBblikaMu Hayu-
MOCTABNEHHBIX 38AaY, | oro aHanMaa MpOLECCOB, HaBbikamu
Cnoco6HOCTbI0
MPUMEHNTL NPaKTUYECKOrO  MCMOMb30BaHNS 6aso-
COOTBETCTBYIOLLYIO BbIX 3HaHWN
npoueccy
MaTtemMaTun4eckyro
MoAenb 1 npoBepuTb
ee afeKBaTHOCTb,
npoesectn aHanna
pe3ynbTaToB
MoaennpoBaHud,
NPUHATL pelleHne Ha
OCHOBE MOJTy4YeHHbIX
pe3ynbTaToB
NMpomexyTo4yHasa aTrectauus 3aver KoHTponbHo-
n3MepuTenbHble
MaTepuansl
NPOMEXYTOUHOM
arrecrtayum

19.2. OnucaHuve KpuTepuMeB W LWKanbl OLEHUBAHMA KOMNEeTeHUUWA (pe3ynbTaToB OOy4YeHus) npu

n pome)l(yTquoﬁ aTTectTauumum

KpuTepum oueHnBaHns KOMNETEHLUIA

YpoBeHb

CPOPMMPOBAHHOCTHU

LLikana oueHok




KOMMNEeTEeHLNN

OueHka «3a4TeHO» BbICTaBnsAeTcs B cnydae: ecnu | basosbin 3auTteHo
obyyarowmiicssl 3HaeT OCHOBbI paboTbl C MpPOrpaMMoi
Maxima, ymeeT pelwaTtb 3adayu W3 MPeanoKeHHOro
cnvicka 3agad

OueHka «He 3a4TeHO» BbICTABNSAETCS o6yqarou1,emycs4, - He 3auteHo
eCcnn OH He BlageetT OCHOBaMWU pa60Tb| ¢ Maxima, He
YMEET pellaTtb 3agayvn n3 npenjioXKeHHoro Cnncka 3agad

NabopatopHas paboTa 1. Cuctema KomnbloTepHoM anredpbl Maxima. YTo Takoe CMMBOSbHbIE BbIYMCIIEHNS]
JlabopaTtopHas pabota 2. NpuceoeHuns B Maxima

JlabopaTopHas pabota 3. [luddepeHumpoBaHme 1 nHterpmposaHme B Maxima

JlabopaTtopHas paboTa 4. PaumoHanbHble npeobpa3oBaHus B Maxima

JlabopatopHaga pabota 5. PeweHune ypaBHeHuii B Maxima

JlabopatopHaga paborta 6. lNocTpoeHune rpacumkos

JlabopaTtopHas paboTta 7. MaTpu4Hbie BbIYNCIEHNS

NabopaTtopHaa pabota 8. [MpubNUXKEHHble MeToAbl pelleHnsi OObIKHOBEHHbIX AuddepeHLmManbHbIX
ypaBHeHWI nepBoro nopsagka B Maxima

JlabopaTopHasi pabota 9. PelleHne KpaeBblx 3agad Ansi 06blIkHOBEHHbIX AnddepeHunanbHbIX YpaBHEHWNA
METOAOM KOHEYHbIX pa3HOCTEW

19.3. TunoBble KOHTPONbHbIE 3aA4aHWUs UMM UHble MaTepuarnbl, Heo6XxoAUMbIe ANl OLEHKU 3HaHUW,
YMEeHUI, HaBbIKOB U (UNM) onbiTa [AeATEeNbHOCTH, XapakTepusyllume 3Tanbl ¢opMUpoOBaHuUsA
KOMMeTEeHLMA B NpoLiecce 0OCBOeHUs1 0Gpa3oBaTenbHON NporpaMmbil

19.3.1 MNMepe4vyeHb BONPOCOB K 3a4eTy.
1. YncneHHble BbIMUCNEHNS, YNPOLLEHNE BblpaXEeHUN, TPUrOHOMETpMYEeckue npeobpasoBaHus B
Maxima
. Boluncnenune npegenos, auddepeHumnpoBaHne n nHTerpuposaHmne B Maxima
. Yucnosble pagbl. MNpeactasnerHne pagos Tennopa n MaknopeHa B Maxima
. PewueHune anrebpanyecknx ypaBHeHun B Maxima
. MaTpnyHble Bblumcrienns. OnpegenuTtenu. PeweHune cnuctemM anrebpanyeckmx ypaBHeHU
. QudppepeHuymnansHble ypaBHeHUs B Maxima
. Fpadpnyeckune BoamoxHocTn Maxima. ObpaboTka AaHHbIX
. MeTtogn Qunepa
. MeTtoa Gnnepa-Kowwum
10. Metop PyHre—KyTtTa 4 nopsigka TO4HOCTU
11. MeToa KOHEYHbIX pasHoCTewn pelleHns KpaeBbiX 3adady ans  OObIKHOBEHHbIX
anddepeHumnanbHbIX ypaBHEHU

O©CoO~NOODWN

19.3.2 NepeyeHb NpakTU4YECKUX 3agaHUN

KoHTponbHO-n3meputenbHbii matepuan Ne1
1. PewnTb anddepeHumanbHble ypasHeHus: a) xy' —y=y°; 6) y +Y =—xy?; B) y/' -y —2y=0
X
2. Haintn yacTHble pelleHns ypaBHeHU, YAOBAETBOPSOLWME YKa3aHHbIM HavarnbHbIM YCNOBUAM:
a) (1+ex)y-y’ =e*; y=1 npu x=0; 6) y’+4y =12x*-2x+2; y=0, y =0
npu x=0, NOCTPOUTb rPadnKn peLleHni.

3. Hantu 3HayeHue Bcex KOpHen ypaBHeHus: a) X° —1=0; 6) HaUTU NPUBIMKEHHON COSX B
OKPECTHOCTM TOYKN X =1 ¢ ToyHocTbio go 0,001.

4. Pa3noxuTb B pag Tewnopa cnegytowme pyHkumm: a) sin(x+%)§ 0) exz.

KoHTponbHo-nameputenbsHbii matepuan Ne 2

1. Pewuntb guddepeHumanbHble ypaBHEHNUS:
a) Y tgx=y; 6) x(x+2y)dx+(x*—y*)dy=0; B) y’ -9y =2-x

2. HailTu YacTHble pelLeHnsl ypaBHEHWIA, y0BMNETBOPSIOWMNE YKa3aHHbIM HauyarbHbIM YCIOBUAM:
a) xy +y—-e*=0; y=b npu x=a; 6) y’' +4y=2cos2x; y=0,y =4
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npu X =0, NOCTPOUTb rpacpmKn peLLeHNniA.
3. Haintu npubnuxeHHoe 3HayeHWe KOpHel ypaBHeHus: a) (—4,5+6x)3 =0,7(9+ xs); 6) HanTK

NPMONKEHHO 3HayeHme sin X =0 B OKPECTHOCTM TOYKM X =1
4. PasnoxuTe B psif Teinopa crieylolime cyHkumm: a) sin® x;  6) In(2+x)
4. Pasnoxutb B pag Ternnopa cnegytowme oyHKLUK

19.3.3 TecTtoBbIe 3apaHuA
19.3.4. NMepeyeHb 3agaHN ONA KOHTPOJbHbIX paboT
19.3.5. TeMbl KypcoBbIX paboT

19.3.6 Tembl pedepaToB

1. VicTopus 3apoxxgeHus BbIMMCNNTENbHON TEXHUKU N €€ OCHOBOMOJIOXHUKN
2. MokoneHusa 3BM. Knaccudmkaumsa koMnboTepos

3. NcTtopma cuctem CMMBOSTbHON MaTemMaTUKn

4.MNakeT cuMmBOnNbHOM MaTeMaTukn Maxima

5. AHanuTu4eckoe pelleHne YypaBHEHUI U X CUCTEM B NakeTax CUMBOJSIbHOW MaTeMaTnKn
6. MatemaTtnyeckas cuctema Mathcard

7. MatemaTnyeckasa cuctema Mathematica

8. MaTtemaTudeckasa cuctema Maple

9. MaTtemaTtunyeckas cuctema Matlab

10. CuMBOIbHbIE BbIYUCTIEHUS

11. Cuctema KOMNbOTEPHON anrebpbl

12. Bo3aMOXHOCTW nporpaMmM CMMBOJIbHON MatemMaTuKu

13. CncTembl KOMMNBIOTEPHOW MaTemMaTVKu B HAyKe U COBPEMEHHOM MUpe
14. CuctemMbl CUMBOJIbHOM MaTeEMaTUKK A5t NePCOHArNbHbLIX KOMMNbIOTEPOB
15. MNakeTbl NporpaMm Anst MaTemMaTUYECKMX pacyeToB

19.4. MeTtoaunyeckue martepuanbl, onpeaensilowMe npoueaypbl OLEHWBAHUA 3HaAHUW, YMEHWM,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepM3yHLWwmMx 3Tanbl POPMUPOBaAHMA KOMNETEHLUN

OueHka 3HaHUM, YMEHWA W HaBbIKOB, XapakTepu3yloLlmx (opmMupoBaHue KOMMETEHUUA B pamkax
M3y4eHus ANCUMNIMHBI OCYLLEeCTBNAETCS B Xo4e TeKkyleh W MNPOMeXyTOYHOW aTTectaumn. Tekywias
aTTecTaumsa npoBoguTca B hopme BbINOMHEHMS nabopaTopHbIX paboT u HanuMcaHus pedepaTta Ha OgHY M3
npeanoXeHHbIX TEM.

KOHTpOMbHO-N3MepuTENbHBIE  MaTtepuanbl MPOMEXYTOYHOW aTTecTauMuM BKMAYalT B cebs
TeopeTnyeckne BOMpPOChl, NO3BOSIAOWME OLEHUTb YPOBEHb MOMYyYEHHbIX 3HAHUA N NpakTU4eckne 3agdaHus,
No3BONSAOLWNE OLEHUTb CTeneHb CHOPMUPOBAHHOCTM YMEHUA U  HaBblkoB. Kputepun oueHuBaHuSA
npuBeaeHbI BbILLE.



