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9. Llenu 1 3agaym y4e6HOM ANCLUUNIINHDI:

Llenu oceoeHus y4ebHoU ducyuniuHb!:

- MONy4YeHUe CTyAeHTaMu TEeOPEeTUYECKUX 3HAHMN U MPaKTUYECKUX HaBbIKOB paboTbl C
COBPEMEHHbIMX NakeTaMu MPUKNAAHbIX MaTeMaTUYeCcKUX MporpaMM AN OCBOEHMS MeTodOB
pelleHns 3a4aqy MaTemMaTM4eckoro MogenuMpoBaHmsa OrU3nYecKkmMx NpPoLLeCCoB;

- hOpMMpPOBaHNE MaTeMaTUYECKON KyNbTypbl CTYAEHTOB.

3adayu y4yebHoU OuCUUNIUHbI:

- U3y4yeHne OCHOB paboTbl C COBPEMEHHBIMWM MakeTamMu NPUKIAOHbIX MaTeMaTUYeCKUX
nporpamm;

- OBNajeHne HaBblkaMu peLleHns 3agad anrebpbl 1 MmaTeMaTUYecKoro aHannsa

- OBfageHve HaBblkaMu peleHnss 3agavy ana auddepeHumanbHbiX YPaBHEHUA U
YPaBHEHWUI C YAaCTHLIMWN NPOU3BOAHBLIMU YNCTIEHHBIMU METOA4AMM.

10. MecTo y4ye6HOM AncuMnNunHbI B cTpykType OOIT:

YyebHas ancumnnunHa «YHuBepcanbHble MateMaTudeckme naketbl» OTHOCUTCS K Brnoky 1

Ob6s3aTenbHOM YacTw.
[ns ycnewHoro OCBOEHWA OUCUMMNINHBI HEOBXOOMMbl 3HAHUA N YMEHWHA, NpuobpeTeHHble B
pesynbTaTe oby4YyeHust No NpeaLwecTBYOWUM ANCUMNIIMHAM: «YUCNEHHbIE METOAbI», «YpaBHEHUS
C YacCTHbIMU NPOU3BOAHBIMKUY, «dunddepeHunansHble ypaBHeHus», «MaTtemaTnyeckuin aHanuay,
«Anrebpay», «TexHonorns nporpaMmmmpoBaHus n pabota Ha IBM»..

MpucTynas K 3y4eHuo 4aHHOW ANCUUNIIMHBI, CTYAEHTbI JOSMKHbI MMETb TEOPETUYECKYHO U
NPaKkTUYECKYd NOArOTOBKY MO MPOrpaMMMpPOBaHMIO, 3HaTb OCHOBbLI anrebpbl, MaTeMaTU4eCcKoro
aHanusa, auddepeHumnanbHbiX ypaBHEHUN, YpaBHEHUI MaTemaTudeckon (pusmkm (B 4aCTHOCTH,
TakuM ee pasfgenam, Kak pelleHue YypaBHEHMA BTOPOro nopsigka, YPaBHEHWMA B 4YaCTHbIX
NPOU3BOAHBIX).

YMeHUsT NPUMEHATb MEeTOAbl peLleHNs TUMNOBLIX TEXHOMOMMYecKnx 3agad cpeacteamu
yHMBEpCanbHbIX MaTeMaTuyecknx nakeToB, ABNAeTca 6a30BbiM MpU M3yYEeHUN MaTeMaTUHeCKUX
MOZENeN pasrmMyHbIX PU3NYECKNX, XMMNYECKUX, BUONOrMYecKknX, counarbHbIX NPOLECCOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA Mo AucuunnuHe/moaynio (3HaHUSA,
YMEHUA, HaBblKkA), COOTHECEHHble C MIIaHUPyeMbIiMU pe3ynbTaTamuM OCBOEHMUS
obpasoBaTenbHOW NporpaMmmMbl (KOMMAETEHUMAMU) U UHAUKATOPAMU UX AOCTUKEHUS:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KoOMneTeHunmn
OriK-3 CnocobeH OrK-3.1 | OcyluecTBnsAET NOUCK, | 3HaTh:
NoOHMMaTb cbop, XpaHeHue, | - NpuHUUNbl  paboTbl  COBPEMEHHbIX
NPUHUNNBI 0bpaboTky, MHOPMALIMOHHbBIX TEXHOMNOMMN
paboThbl npeacrasneHve ncnonb3oBaTb WX ANS pelleHus 3agad
COBPEMEHHBbIX UHdopmMaLnn npu | npogeccuoHanbHON OeATeNbHOCTU.
NHPOPMaLIMOHH peLieHun 3agad | YmeTb:
bIX TEXHOMNOTMN npodeccnoHanbHom - OCyLLEeCTBNATb NOMCK, cbop, XpaHeHue,
1 ncnonb3oBaTb OEATENbHOCTW. 06paboTky, npeacTaBneHve
nx ons WHpopMaumm npu  peweHun  3agad
peleHus 3agad | OMNK-3.2 | Mopbupaet N | NnpodeccnoHanbHOM AeATENbHOCTU.
npodpeccunoHan ncnonbsyet BnapeTb HaBblikamu:
bHOM MH(POPMALIMOHHbIE - nogbopa n NCMNonbL30BaHUA
AeATenbLHOCTU TeXHONnoruu npu | NHPOPMALMOHHBIX ~ TEXHOMOrMN  Npwu
peLueHun 3ajadv | peweHun 3agavy  npogeccrmoHansHon
npodeccnoHarnbHom OEeATEeNbHOCTN.
OEATENbHOCTW.
OrK-5 | CnocobeH OlK-5.1 | NcnonbayeT 3HaTb:
paspabaTbiBaTb OCHOBHbl€ MNPWUHUMMbLI | -  anropuTMBbl n KOMMNbIOTEPHbIE
anroputmbel U anropuTMusauum nporpamMmel, npurogHble ans
KOMMbIOTEPHbIE 3a0a4 B paMKax | NpaKkTU4eCcKoro NpUMeHeHus.
nporpamMmel, npodeccnoHarnbHom YMeThb:
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npurogHble Ans AesaATenbHOCTH M |- MCnonb3oBaTb OCHOBHbIE MPUHLUMbI
NpPaKkTU4eCcKoro pa3paboTku anroputMmsaumMm  3agad B pamkax
NPUMEHEHUS KOMMbHOTEPHbIX npodeccnoHanbHoOM  OesATeNbHOCTM MU

nporpamMm. pa3paboTKn KOMMNbIOTEPHLIX MPOrpaMm.

BrnageTtb HaBblkamm:
Ork-5.2 | MposoanT - TEeCTMpOBaHMs n oTnagku

TECTMpoBaHne W1 koMnbloTEPHBIX MporpaMMm ¢ Lenblo

OTnaaky anpobaunn paspaboTaHHbIX Mogenen u

KOMMbHOTEPHbIX anropUTMOB.

nporpaMMm C Lenbko

anpobauun

pa3paboTaHHbIX

Moaenemn 7]

anropuTMoB.

12. O6bemM ancuunnuHbI B 3a4eTHbIX eanHuuax/yacax — 2 / 72.

Popma npomMeXyTo4yHoun aTtrectauum: 3advet

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

TpynoemMKkocTb
Bup yueGHon paboti Bcero Mo cemecTpam
9 cemecTp
KoHTakTHas paboTa 32 32
nekuunu 16 16
npakTnyeckme - -
B TOM ymcne: nabopartopHble 16 16
KypcoBas pabota - -
KOHMPOIbHbIE pabomsi 1 1
CamoctosaTensHasa pabota 40 40
dopma npomexyTovHomn aTTectauumm (3avem 3aver 3aver
— 0 yac./2K3amMeH — yac.)
Utoro: 72 72

13.1. CopepxaHue gUCUUNIUHbI

n/n | HammeHoBaHne pasgena CopaepxaHue pasgena Peanusauus pasgena AucumnivHbl C NOMOLLbIO
OVCLUUMNUHBI OVCLUUMNWHBI OHnamnH-kypca, QYMK*
1. lekuum
1.1 | OcHoBHblE NporpaMmmbl O630op naketoB Maxima, | https://edu.vsu.ru/course/view.php?id=11533
CYMBOMbHOM MaTemaTukn | Mathematica, Maple,
anbTepHaTMBHbIE MakeThbl
(Maxima, Octave, Derive
6), MatLab, MathCad.
1.2 | OcHoBHble OcHoBHblE https://edu.vsu.ru/course/view.php?id=11533
XapakTepucTuKm XapakTepUCTUKM
nporpamMmbil Maxima, | nporpammbl Maxima,,
onepauun MHTEpdEenCc nporpammel
Maxima, YMCNEHHbIE

BbIYMCIEHUS], YNPOLLEHNE
BbIpaXKeHWMN,
TPUroHOMETPUYECKMEe
npeobpasoBauns.



https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
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MpocTeiwne onepaumu

https://edu.vsu.

ru/course/view.php?id=11533

mMaTemar N4ecKoro
aHanusa:  BblUYWCIEHME
npeaenos,
anddepeHumpoBaHme ¢
WHTErpnpoBaHue B
Maxima.
Yucnosble paabl | https://edu.vsu.ru/course/view.php?id=11533
MpencrasneHne
YNCINOBbIX psaoB B
Maxima.
1.3 | PeuieHune MaTpuyHble https://edu.vsu.ru/course/view.php?id=11533
anrebpaunyeckunx BbIYMCIEHUS.
ypaBHeHuUn n cuctem B | OnpegenuTenu.
Maxima. MaTtpuyHbie | PeweHune
BbIYMCIIEHNS. anrebpanyeckux
ypaBHeHun B Maxima.
PeweHne cuctem
anrebpanyeckux
YpaBHEHUN.
Pewexune https://edu.vsu.ru/course/view.php?id=11533
anrebpaundeckmnx
ypaBHeHu B Maxima.
PelwweHue cuctem
anrebpaundeckmnx
ypaBHEHWI.
1.4 | ncbdpeperumantHble OB6bIKHOBEHHbIE https://edu.vsu.ru/course/view.php?id=11533
ypaBHeHus B Maxima anddbepeHLManbHble
padunyeckne
BO3MOXXHOCTU Maxima. | YP@BHEHWA, 3apaa
O6paboTka AaHHbIX Kowm.
MocTtpoerne rpacukos: | https://edu.vsu.ru/course/view.php?id=11533
OBYMEpHOro n
TpexmepHoro
n3obpaxeHun, onuumn
rpacoukn B Maxima.
O6paboTtka [aHHbIX B
Maxima.
O6blIKHOBEHHbIE https://edu.vsu.ru/course/view.php?id=11533
andbdepeHumanbHblie
ypaBHEHUS, 3apava
Kown.
1.5 | MpuBnmxkeHHble MeToabl MeTon Oiinepa https://edu.vsu.ru/course/view.php?id=11533
pelleHuns 0ObIKHOBEHHbIX MeToapbl Sﬂnepa,
ndepeHumnansHbix Y - —
gpg;fesmﬁepmm E;lezpa Ko:m’ nopg:;ia https://edu.vsu.ru/course/view.php?id=11533
nopsagka B Maxima TOYHOCTHU
1.6 | PelwweHue kpaeBbix 3aga4 | MeToa KOHEYHbIX
Onst 06bIKHOBEHHbIX pasHocTeMN.
%if:ﬁj;%ﬂ”:g;ﬁ;x Eifig:igg:gﬁ:z;aﬂaq https://edu.vsu.ru/course/view.php?id=11533
KOHEYHbIX pa3HOCTEN andbdepeHumanbHbIX
ypaBHEeHWI
1.7 | Metog ceTok pelweHuss | MeTog CceTOK pelleHust
onddepeHumanbHbIX andbdepeHumanbHbIX . . .
YDABHEHWA B MACTHLIX | YDABHEHMA B  MACTHBIX https://edu.vsu.ru/course/view.php?id=11533
NPOU3BOOHbIX NPON3BOAHbIX
YuncneHHoe pelleHne
andhdepeHumanbHbIX . . .
YPABHEHWA B YACTHBIX https://edu.vsu.ru/course/view.php?id=11533
NPON3BOAHbIX

3. llabopaTopHble 3aHATUA



https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
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3.1 | OcHoBHblE Nporpammbl Maxima,  Mathematica, | https://edu.vsu.ru/course/view.php?id=11533
CMMBOJSIbHOM MaTemaTukn | Maple, anbTepHaTUBHbIE
nakeTbl (Maxima, Octave,
Derive 6), MatLab,
MathCad.
3.2 | OcHoBHble OCHOBHble https://edu.vsu.ru/course/view.php?id=11533
XapakTepucTukn XapakTepUCTUKM
nporpamMmeil Maxima, | nporpammbl Maxima,,
ornepauun WHTepcenc nporpamMmbl
Maxima, UYMCIEHHbIE
BbIYMCIIEHUS, YNPOLLEHNE
BbIpaXKeHWHN,
TPUroHOMEeTpU4eckme
npeobpasoBauns.
MpocTeniwne onepauumn | https://edu.vsu.ru/course/view.php?id=11533
MaTtemaTt nyeckoro
aHanusa:  BblYMClieHue
npegenos,
anddepeHunposaHme 1
WHTEerpnpoBaHue B
Maxima.
Yuncnosble paabl | https://edu.vsu.ru/course/view.php?id=11533
MpencrasneHne
YMCIOBbIX psooB B
Maxima.
3.3 | Pewetne MatpuiHble https://edu.vsu.ru/course/view.php?id=11533
anrebpanyeckmx BblYMCIIEHUS.
ypaBHeHUn U cucteM B | OnpegenuTenu.
Maxima. MaTpuuHble | PelieHne
BbIYNCIEHUS. anrebpanyeckunx
ypaBHeHun B Maxima.
PewweHne cucTem
anrebpaunyeckmx
YpaBHEHUN.
PelueHve https://edu.vsu.ru/course/view.php?id=11533
anrebpaundecknx
ypaBHeHu B Maxima.
PeweHne cuctem
anrebpaundecknx
YpaBHEHUN.
3.4 | BvddpepeHunansbHbie OGBbIKHOBEHHbIE https://edu.vsu.ru/course/view.php?id=11533
ypaBHeHus B Maxima nMddepenumanbHbie
padunueckne
BO3MOXXHOCTH Maxima. | YP@BHEHWs, 3afaqa
O6paboTka AaHHbIX Kowim.
MocTpoeHne rpadukos: | https://edu.vsu.ru/course/view.php?id=11533
OBYMEPHOIro n
TpexmepHoro
n3obpaxkeHun, onumm
rpacoukn B Maxima.
OG6paboTka [AaHHbIX B
Maxima.
KoHTponbHas paboTta
3.5 | MpubnmkeHHble MeToabl MeToa Oiinepa https://edu.vsu.ru/course/view.php?id=11533
pelleHuns 0ObIKHOBEHHbIX MeToapbl 3|7|_nepa,
n HUMWanbHbIX Y - _
%if:gjml';;mom :I?;lezpa KO:J v, nopg';;ia https://edu.vsu.ru/course/view.php?id=11533
nopsgka B Maxima TOYHOCTU
3.6 | PelwweHne kpaeBbix 3aga4 | MeToa KOHEYHbIX

AN 06bIKHOBEHHbIX

pasHoOCTEN.

https://edu.vsu.

ru/course/view.php?id=11533



https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
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anddepeHumnansHbix peLLeHns KpaeBbIx 3a4ad

YpaBHEHU METOO0M Anst OObIKHOBEHHbIX

KOHEYHbIX pa3HOCTEN andhdepeHumanbHbIX
ypaBHEHNN

3.7 | Metog ceTok peweHus | MeTog ceToK pelleHus

ANDPEPEHLIMATIBHBIX ANDEPEHLMATEHBIX https://edu.vsu.ru/course/view.php?id=11533

YPaBHEHUA B YaCTHbIX | YDPAaBHEHUA B YacCTHbIX

NMPOU3BOAHbIX NPON3BOAHbIX
YmncrneHHoe pelleHne
anddepeHLnanbHbIX . . .
YDABHEHWIA B  YaCTHBIX https://edu.vsu.ru/course/view.php?id=11533
NPON3BOAHbIX

13.2. Tembl (pasaensbl) AUCUUNIIUHBLI U BUAbI 3aHATUU

Ne
n/n

HanmeHoBaHMe Tembl

Bugbl 3aHAaTUI (KONIMYECTBO YacoB)

(pasgena)
ONCUMNInHBI

Jlexkumn MpakTuyeckme

JlabopaTopHbie

CamocTtosATenbHas
paboTta

Bcero

1

OcHoBHbIE NporpamMMbl
CVMMBOIbHOW
MaTemMaTuKm

2

2

2

OcHoBHble
XapaKTepPUCTUKM
nporpammbl Maxima,
onepauun
MaTemMaTU4ecKoro
aHanu3a

PeweHune
anrebpaunyeckux
ypaBHEHUN U CUCTEM B
Maxima. MaTpuyHble
BbIYUCIIEHUS.

OndepeHuymnansHble
ypaBHeHusa B Maxima
Mpadpunyeckne
BO3MOXHOCTU Maxima.
O6paboTka AaHHbIX.
KoHTponbHas pabota

10

14

MpnbnmxeHHbIe
MeToAbl peLleHns
OBbIKHOBEHHbIX
onddepeHumanbHbIX
ypaBHEeHUi NepBoro
nopsgka B Maxima

10

14

PeweHnne KpaeBsbIx
3apav ans
OOBbIKHOBEHHbIX
anddepeHumnanbHbIX
YpaBHEHUN  METOAOM
KOHEYHbIX pa3HoCTEeN

MeTopn ceTok peLueHust
onddepeHumanbHbIX
YPaBHEHUN B YaCTHbIX
NPOn3BOAHbIX

14

NToro:

16

16

40

72

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcsa N0 0CBOEHUIO AUCLUMIIUHDbI

B npouecce npenogaBaHus OUCUMNMAWHBI UCMONb3YOTCA Takne Buabl y4ebHoW
paboTbl, Kak nabopaTopHble 3aHATUSA, a TakKe pasnuyHble BUObl CaMOCTOSTENbHOM
paboTbl Ha koTopyto oTBOAUTCA 40 Yacos.



https://edu.vsu.ru/course/view.php?id=11533
https://edu.vsu.ru/course/view.php?id=11533
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CamocTtosTenbHas y4yebHaa  OeATENbHOCTb  CTYOEHTOB MO AUCUUNSINHE
«YHMBepcarnbHble MaTtemaTuyeckue nakeTbl» npeanonaraeT BbINOMHEHWE CreayroLnx
3aaHunn:

1) camocTosiTenbHOe Wu3ydyeHWe Yy4ebHbIX MaTepuanos no pasgenam 1-7 ¢
NCMonb30BaHMEM OCHOBHOW W [OMOMHUTENbHOM  NuTepaTtypbl, MHEMOPMAaLMOHHO-
CMpaBOYHbIX M NOUCKOBbLIX CUCTEM;

2) NOAroTOBKY K TEKyLWMM aTTecTtaumsiM: BbINOfIHeHME nabopaTopHbIX 3adaHui,
CaMOCTOATENBHOE OCBOEHUE NOHATUMHOIO annapara no Kaxgomn Teme.

Ocoboe BHUMaHME OOy4alOLIMXCA HaNpPaBnsieTCs Ha OCBOEHWE NPaKTUYECKUX
MeTOA0B YNCIIEHHOTO AndcepeHumpoBaHns, NHTErpMpoBaHus, pelueHus
anrebpaunyeckunx, anddepeHumanbHbiX W MHTErpanbHbIX YpaBHeHWn. KayecTBeHHoe
BbIiNOsIHEHWe nabopaTopHbix paboT noapasymeBaeT MOMHOLEHHOE U3ydeHne U
MakcumarbHoe 3agiencTBOBaHue BCEX npenocTaBnNeHHbIX obyyarowmnmcsa
MHOPMAaLNOHHO-KOMMYHUKALMOHHBIX pecypcoB. [lpuoputeTHom aBnsetcsa pabota ¢
00Le0CTYNHBIMWU COBPEMEHHBIMW NakeTamMu Nporpamm.

JTabopaTopHble 3aHATUSA peanu3ylTca B COOTBETCTBUM C paboynm yyeBHbIM
naaHoM Npu nocnegosaTenlbHOM U3yYeHUU ONCLUMNINHBI.

Ona obecneyeHnss CUCTEMATMYECKOM W perynspHorM paboTbl MO  U3YYEHUIO
ANCLMNIIMHBI U YCMELWHOro MPOXOXAEHUS TEKYLLMX U MPOMEXYTOUHbIX aTTeCTauWNOHHbIX
UCNbITAHUA CTYOEHTY PEKOMEHAYETCS:

1. BbinonHATb nabopatopHble 3agaHus. BbinonHeHwe nabopaTopHbIX 3adaHun
HanpaBneHo Ha OTpaboTKy HaBbIKOB WCMOMb30BaHNA CPeaCcTB U BO3MOXHOCTEN
n3yyaeMblX KOMMNbIOTEPHbLIX NporpamMm. Npu BbINOMIHEHMM 3adaHNa HEOBX04MMO NPUBECTU
pasBepHyTble MOSACHEHUS BbINOMHEHUS 3adaHus, NpoaHanuM3MpoBaTb MOMYyYEHHbIE
pesynbTatbl. [1pyn HeobxoaMMOCTU obyyaromecs MMEKT BO3MOXHOCTb 3adaTb BOMPOCHI
npenogasaTernto U paspeLunTb BO3HUKLINE TPYOHOCTM.

2. locewaTb ayauTopHble nabopaTopHble 3aHATUA; caaBaTb nabopaTopHble
paboTbl MO wu3y4yeHHbIM Temam. [lpu noarotoBke w caadum nabopaTopHbiX paboT
pekoMeHOyeTCa WuCnonb3oBaHWe y4vyebHOW nuTepaTypbl, LOMOMHUTESNbHLIX hannos c
TeopeTU4ecKMM maTepuanom fno msydyaemblM TeMaM (3MNEKTPOHHble pannbl OAHHbIX UK
pacneyaTku maTtepuanoB nepegalwTcs ctygeHTam). [lo BceM TemMam npeactaBnsaTCs
MaTepuanbl, KOTOpble WCNonb3ylTcsa B paboTe, Kak B rabopaTtopuu, Tak U npu
BbIMOSMIHEHUN 3aJaHUW B AOMalUHMX YcnoBusix. B cBsA3M C TeMm, 4YTO aKTUBHOCTb
obyvatoweroca Ha nabopaTopHbIX 3aHATUMAX SABNSETCA NPegMeTOM  KOHTPOons  ero
NPOABMXEHNA B OCBOEHWW Kypca, TO MOAroTOBKA K TakMM 3aHATUAM TpebyeT
OTBETCTBEHHOIO OTHOLLEHMS.

3. Bolbpatb Bpems anga paboTbl ¢ nUTepaTtypon no gucuunnvHe B Gubnuoteke m
camMocToATeNbHOM paboTe B KOMMbIOTEPHOM Kriacce.

4. MaTepuanbl Kypca B cuUCTeMe «OneKTpOHHbIN yHuBepcuTeT»( 4. Martepuansi
Kypca B cucrteme «ONEKTPOHHbIV YHUBEPCUTET»
(https://edu.vsu.ru/course/view.php?id=11533).

15. MNepeyeHb OCHOBHOW U AOMOSNHUTENLHOW NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHasa nurteparypa:

Ne n/n MICTOYHMK
Bnagnvmpos B.C. COGopHuk 3agady no ypaBHEHMSIM MaTemaTtuyeckon dusmkm /
1 B. C. Bnagumupos, B. 1. Muxannos, T.B. Muxannoea, M. U. labyHuH. — M : dusmartnur,

2016. — 518 c. URL: https://biblioclub.ru/index.php?page=book&id=485543

TkaueBa C.A. lMocTpoeHue pelleHnn 3agad ans ypaBHEHUW C 4aCTHbIMW NPOWU3BOAHbLIMU B
2 MAXIMA / C.A TkaueBa, Jl. B bespydkmHa, A.C. Pabenko lN.B. Cagunkos,. - BopoHex:
M3patenbcknn gom BIY, 2021. — 24 c¢. URL: http://lwww.lib.vsu.ru/elib/texts/method/vsu/m21-



https://edu.vsu.ru/course/view.php?id=11533
https://biblioclub.ru/index.php?page=book&id=485543
http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf

136.pdf
Tkayea C.A. CuMBOSMbHbIE BbLIMUCMEHMS B CUCTEMAax KOMMNbloTepHonm maTtematukm / C.A

TkaueBa, 1.B. Caguukos, J1.B bespy4dknHa. - BopoHex: N3pgaTenbckuii gom BI'Y, 2020. — 69 c.

0) fononHUTeNbHasa nuTeparypa:

Ne n/n McTouHMnK

CvMBOIbHbIE BbIYUCIIEHUS B CUCTEME KOMMNBIOTEPHOW MateMaTukm Maxima [OneKTpoHHbIN
pecypc] : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-T ; cocT.: C.A. Tkauesa, J1.B.
be3pyukuHa, N.B. CagunkoB .— OneKTPOH. TeKCToBble AaH. — BopoHex, 2015 .— 3arn. ¢

1 TUTYNa akpaHa .— CBobGOOHbIV AOCTYyN u3 nHTpacetn BI'Y .— TekctoBbin hann .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

Uunukapes E.A. KomnbloTepHasa matematuka ¢ Maxima / E.A. YnukapeB. — M.: ALT Linux, 2012.

2 — 233 c. <URL: https://www.altlinux.org/Images/0/0b/MaximaBook.pdf>.

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n McTouHMK

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

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

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

http://www.lib.vsu.ru - anekTpoHHbIn kaTanor 3HB BI'Y

OBC «YHuBepcuTeTckas bubnmoTeka OHNManH»

OneKTPOoHHbIN Kypc https://edu.vsu.ru/course/view.php?id=11533

OOl N

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHnsa AN CaMOCTOATENIbHOW paboTbl

Ne n/n MCTOYHMK

CuMBOMbHbIE BbIYMCINIEHUS B CUCTEME KOMMbIOTEPHOW MaTeMaTukm Maxima [OneKTpOoHHbIN
pecypc] : yyebHoe nocobue ansa By3oB : [gnA cTyd., obyd. no Hanpaenenusm 01.03.01
Matematuka, 02.03.01 MaTtemaTuka ©n kKomnbloTepHble Haykn, 01.03.04 T[lpuknagHas
MaTemaTuka u no cneymnansHoctu 01.05.01 dyHaameHTanbHaa MaTeMaTuka n MmexaHukal : [ons
1 2-5 k. o4HoW chopMbl 0Oy4eHus mart. cak.] / BopoHex. roc. yH-T ; coct.. C.A. TkayeBa, J1.B.
BespydkuHa, M.B. CagunkoB .— 3neKkTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢
TMTyna akpaHa .— CsobogHbIn gocTyn us nHtpacetn BI'Y .— TekctoBbin dann .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

TkayeBa C.A. CuMBOSbHbIE BbIMUCIIEHUST B CUCTEMax KOMMbkoTepHon matematukm / C.A
Tkauesa, 1.B. Caguukos, J1.B BbespydkuHa. - BopoHex: N3pgaTtenbckuit gom BIY, 2020. — 69 c.
TkayeBa C.A. lNocTpoeHue pelleHUn 3agad Ans ypaBHEHUW C 4aCTHbIMW MPOU3BOAHBLIMU B
MAXIMA / C. A. TkaudeBa, J1. B BespyukuHa, A. C. PsbeHko . B. CaguukoB,. - BopoHex:
M3patenbckun gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf

MonoxeHne 06 opraHmnsauunmn CaMOCTOATENbHOWN pa6OTbI 06yqarou.|,v|xc;| B BOpOHe)KCKOM
rocygapCTtBeHHOM yHMBEpPCUTETE

17. O6pasoBaTenbHble TEXHONIOrMU, UCMNOSib3yeMble Npu peanusaumum y4ebHomM
AUCLUUNSINHBbI, BKNOYas AUCTaAHLUMOHHble obpa3oBaTesnbHble TexHonoruu (OOT),
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 0GyyYeHue):

Mpn peanu3aunmn OUCUUNIIMHBLI MCMONbL3YKTCA crnegywwme obpasoBaTerbHble
TEXHOMOMMN: NOrMyeckoe MOCTPOEHME OUCUMMNMNHBI, YCTaHOBMEHME MeXNpeaMeETHbIX
cBA3en, 0BO3Ha4YeHMe TeOopeTUYECKOro W MpPaKTUYECKOr0 KOMMOHEHTOB B Yy4eOGHOM
MaTepuane, aktyanmsaumsi IM4YHOro 1 y4ebHOo-NpodecCcnoHanbHOro onbiTa 0by4aroLmnxcs,
BKIMIOYEHNE 3NIEMEHTOB ANCTAHUMOHHBIX 06pa3oBaTenbHbIX TEXHOMOMNA.


http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
https://www.altlinux.org/Images/0/0b/MaximaBook.pdf
http://www.wolfram.com/)
http://www.maplesoft.com/)
http://www.wolfram.com/)
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=11533
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
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B npaktnyeckom 4actm Kypca WCnonb3yetcs
nporpamMmmHoe obecrneyeHne NnepcoHanbHOro KOMMNbTEpPa.

B uyactu ocBoeHns MaTepuana neKUMOHHbIX W nabopaTopHbIX 3aHATURA,
caMoCToATeNbHOM paboTbl NO  OTAENbHbIM - pasgenam  OUCUUNAWHBL,  MPOXOXOEHUS
TeKyLllen U NPOMEXYTOYHON aTTecTauun MOXeT NPUMEHSITbCA 3NEKTPOHHOe obyveHue u
ANCTaHUNOHHble obpasoBaTeribHble TEXHOMOMMW, B YaCTHOCTWU, SNEKTPOHHbIA  Kypc
(https://edu.vsu.ru/course/view.php?id=11533) Ha nopTtane «3NeKTPOHHbIA YHUBEPCUTET
Blr'y».

CTaHOapTHOE CcoOBpeMeHHOe

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

[na npoBegeHus nabopaTopHbIX 3aHATUA UCMOSb3YOTCA KOMMbIOTEPHbIE KIAacChl.
[Ona camoctoaTenbsHon paboTbl MCNOMb3YETCHA KNacC C KOMMbOTEPHOW TEXHMKOW (aya.
310), pacnonoxeHHbl Ha 3 aTaxe y4ebHoro kopnyca Ne 1.
KomnbloTepHbIN Knacc: crneumannsanpoBaHHaa Mmebenb, MapkepHas gocka, nepcoHasibHble
KOMMbOTEPDI
Ubuntu (6ecnnatHoe n/unu ceobogHoe MO, nuueHsns:
https://ubuntu.com/download/desktop );
LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu ceobogHoe
MO, nuuensuns: https://ru.libreoffice.org/about-us/license/ );
Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe w/vnn csobogHoe [10,
nnueHsus: https://www.mozilla.org/en-US/MPL/ )
B camocTtosaTenbHon paboTte oby4arolmecss UCnonb3yloT pecypcbl 30HANbHON Hay4YHON
onbnuotekun BI'Y (anekTpoHHbIn KaTanor: http://www.lib.vsu.ru)

19. OueHo4Hble cpeaAcTBa ANs NPOBeAeHUS TeKYLEero KOHTPOossi ycneBaemMocTU 1
NPOMEXYTOYHOM aTTecTauumn

MopAOoK OLEHKN 0CBOEHMS oBydatowmMmmcs y4ebHoro matepuana onpegensercs
coaepkaHMeM creayoLwmnx pa3aenos ANCUMNIIVHBIL

HavmeHoBaHue WHankaTop(bl
I_ll\}gn paspena ANCLMNNHLI K?_:\l’,'l';?;)e'* ,::chlcmmeﬁ&ﬂ) OueHouHble cpescTBa
(mogyns) KoMneTeHuummn
S;Jggj:::_{eo;porpaMMbl JTabopaTopHble paboTbl
1 MaTeMaTIKN OriK-3 OHK'33'12’ OfK- KoHTponbHas paboTta
' KUM(3ayeT)
OcHoBHblE
XapaKTepucTyiki JlTabopaTtopHkie paboTbl
2 nporpammel Maxima, OrlK:3, OrK-3.2, Or1IK- KoHTponbHas paboTta
onepaunmn OrlK-5 5.1, OMNK-5.2 KM (3auer)
MaTeMaTnu4eckoro
aHanuaa
PelueHue JTabopaTtopHble paboTbl
anrebpamnyeckunx KoHTponbHas paboTta
3 | ypaBHEHW U cucTem B OrK-3 OrK-3.2 KUM(3aveT)
Maxima. MaTpuyHble
BbIYMCIEHUS.
OnddepeHumnanbHbie JlaBopaTopHble paboTbl
ypaBHeHuss B Maxima KoHTponbHas paboTta
4 Mpaconyeckue %w&% 05H1I<3(’)%K05I‘I£< KMM(3a4yeT)
BO3MOXHOCTN Maxima.
O6paboTka AaHHbIX



https://edu.vsu.ru/course/view.php?id=11533
https://ubuntu.com/download/desktop
https://ru.libreoffice.org/about-us/license/
https://www.mozilla.org/en-US/MPL/

MpnbnumxeHHble JlabopaTopHble paboTbl
MeTOAbl peLleHns KoHTponbHas paboTta
5 06bIKHOBEHHbIX OrK-3, %nzK'gﬁk%an' KMM(3a4eT)
anddepeHumnanbHbIX OrlK-5 “OnK-52""
YpaBHEHU NEPBOro
nopsagka B Maxima
PeweHwne KpaeBbIX Or1K-3,
Zaﬁﬂblel‘;OBeHHbIX ANA OfK-5 OrK-3.1, OMK- JNlabopaTopHble paboTbl
6 AnchbepeHLMANBHbIX 3 2(5'%|Zu<-g 1, KoHTponbHas pabota
ypaBHEHUIA MeTOZOM > KnM(sauer)
KOHEYHbIX pas3HOCTEN
MeTon ceTok pelueHus Or1K-3, Orl1K-3.1, Or1K- a6 6
anddepeHLnanbHbIX OrlK-5 3.2, OlK-5.1, a50paTOpHBIE PALOTLI
! YpaBHEHUA B YaCTHbIX OlK-5.2 KonTponbHas pabora
KUM(3ayeT)
NPON3BOAHbIX
MpomexyTouHas aTTecTauus KMM(3aueT)
Popma koHTpons - 3adet

20. TunoBble OUEHOYHblEe CpeAcTBa U MeToAMYecKUe mMaTepuansbi, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YCNeBaeMoCcTu

KoHTponb ycneBaemocT MO AUCUMMNMAMHE OCYLLEeCTBNSETCA C MOMOLLbIO CregyoLlmx
OLIEHOYHbIX CPeacTB:
MpumepHbIN NepeyYeHb 3agaHun Ansa naéopaTtopHbIX paboT:

1. Bbluucnure nepByto NPOn3BOAHYIO dyHKUMM B nakete Maxima
1 2
y=>x"—=x° +§x3 +2X+7-
6 5 3
2. PewwnTe crneayroLLyo cuctemy ypaBHEHUI MaTpUYHbLIM crnocobom
3X-2y+4z=2
3Xx—-y+3z=1
X+3y—-2z=0
] . sin?x _
3. Haiigute lim———— (8 nakete Maxima).
x—>r 1+ C0S” X

4. Pewwntb andppepeHumnansHoe ypaBHeHne B nakete Maxima:

y//_y/_zyzol

5. Bbl‘-II/ICJ'IVITeJ- xdx (B nakete Maxima).

(x—l)(x+1)2
6. Beiuncnure npounssegeHne matpuy (B nakete Maxima) A.B n B.A, rae

-1 3 O -2 3 1
A=l 2 1 4|,Bs|2 8 -2
7 -2 4 6 -7 4
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7. Pasnoxutb B pag Tennopa cnegyowime oyHKUMn
1. sin® x 2. In(2+x)

8. Pewwutb 3agavy Kowwu gna andpdepeHumnansHOro ypaBHeHUs y’ = f(X, y) Ha oTpeske

[a,b], Npu 3agaHHoM HauanbHoMm ycriosum Y(@) =Cc warom h: Metogom Oiinepa, MeToaom

Onnepa-Kowmn, metogom PyHre-Kytta 4 nopsgka, HanWTuM BeNUYMHY MOrPELUHOCTU B KaXdoM
crnydae, nNOCTPOUTb rpadouvkn peweHun U CPaBHUTb MPUOIMMKEHHbIE peLeHUss C TOYHbIM
peweHnem. Kakon na metogoB gaet 6onee TouHoe npmubnmxkeHne?

1.y =5x+2¢cos(y +2.6), y(0) =1.5, [0,1];
2.y, y(©0)=1 [04];

X +y
3.y’ =3e"+2y, y(0.3)=1.415, [0.3,0.6];
4.y =x*+y?, y(0)=0.27, [0,1];
5. ¥ =x*—xy+Yy? y(0)=0.1, [0,1]:
6.y :x+sin%, y(0)=1, [0,2];
7.y =5-2sin(y +x)*, y(0)=1.5, [0,1];

8. y/:2yy‘x, y) =2, [12]:

9. y' =2x+cosy,y(0)=0, [0,0.1];
10y =x*-y, yO)=-1[12];

11. y' =2x*+xy+3y?, y(0)=1, [0,1];
12. y' =2xy+x*, y(0)=0, [0,05];

13. y' =7+2sin(y —x), y(0) =1, [0,1];
14. y’:x—sinz—gy, y(0)=1,[0,2];

15. y' =2x-vy, y(0)=-1, [0,0.5];
9. Haittn peluenme ypaeHenus YY" + p(X)y' +q(X)y = f (X) Ha oTpeske
ay(@)+a,y'(a)=A
Ay®)+ 5y (0)=B
rae oy, a,, By, 3, - nocTosHHbIe WMoy | +|a,|# 0,| 4| +|B,| % 0-
y'(0.6) =0.57
y(0.9) — 0.95y'(0.9) =3
y(0.4)=0.7
y(0.7)-2y'(0.7) =3
y(0.9)-4y'(0.9)=-1
y(1.2)=3
y(0.6)=0.5
y(0.9)-0.5y'(0.9)=6

[a,b]ynosneTBopmou.lero yCrnoBusAM {

1y +y —xy=2x%, {

2. y”+2y’+l:10, {
2X

3. Y +xy' +2y=x-3, {

4.y +y —2xy =X, {
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y(0.85) —2y'(0.85) =-1
y(1.15) =2

o oy Y _g [Y04)=01
" y(0.7) - y'(0.7)=-3

5.y =2xy'+y=1, {

3X

'(0.5)=0.6
7.y =3y + xy = 2.5x, y(0.9)
y(0.8)—0.8y'(0.8) =2.5
'(0.5)=04

8.y +2y —xy=x, y(05)

y(0.8) —0.8y'(0.8) =3.5

'(0.6)=0.6
9. y"—0.5y' +1.5xy = -3x°, y(0.6)
y(0.9)-0.9y'(0.9) =2
y(0.3)=0.15

10. y”—3y’+X=7 :
X y(0.6) — y'(0.6) =-2.5

10. MeTogom CETOK HaWTW pelleHne crieaylolelnt HadanbHO-KpaeBoW 3adauv  ans

BOJTHOBOIO ypaBHEHUA:

o’u o°u

—-a’—=0,0<x<m,0<t<n

ot OX

X ou
u(x,0)=0,2xcos| — |, —| =0
2 ) ot

u(0,t)=u(m,t)=0
MpuMepHbIN NepeYeHb 3aaa4 ANA KOHTPOJNIbHOM paboThl:
1. Pewwntb auddepeHumanbHole ypaBHeHusi: a) xy' —y=y°; 6) y + y =-xy’; B)

X
y' -y -2y=0
2. Hantn 4vacTHble pelleHuss ypaBHEHWW, YOOBIETBOPAIOLINE YKa3aHHbIM HavarnbHbIM
YCNOBUSAM:
a) (1+e*)y-y' =e*; y=1 npu x=0; 6) y’+4y’ =12x"-2x+2; y=0, y' =0
npy x=0, NOCTPOUTb rPaOUKN pPELLUEHN.

3. HaiTtn 3Ha4eHne Bcex KOpHen ypaBHeHust: @) x° —1=0; ©6) HanTu NpUBNKEHHON cosx B
OKPECTHOCTW TOYKM X =1 ¢ ToyHOCTbtO go 0,001.

4. Pa3noxuTb B psag Tennopa crnegyowme pyHKUMK: a) sin(x+%); 0) e’

TeKywmn KOHTpOnb npeacTaBnsieT cobor NpoBepKy yCcBOeHus yvyebHoro marepuana
TEOPETUYECKOrO M NPAKTUYECKOro Xapakrepa, perynspHo OCyLLIECTBIIAEMYIO Ha 3aHATUAX.

Llenb Tekywiero KOHTpons: onpegeneHne ypoBHsi ChopMMpPOBaAHHOCTM NPOdECCUOHANbHbIX
KOMMNETEeHUUIN, 3HaHUIN N HaBbIKOB AEATENbHOCT B 0611acTy 3HaHWIA, U3naraemblx B Kypce.

3agayun TekyLero KOHTPOnsi: NPOBECTM OLLEeHMBaHNe

1. YPOBHSI OCBOEHMSI TEOPETUYECKMX W MPaKTUYECKUX MOHATUA, HayYHbIX OCHOB
npodeccnoHanbHOM AeaTENbHOCTY;

2. cTeneHM TrOTOBHOCTM OOyYaloLerocss MPUMEHATb TEOpeTUYECKMe W MpakTu4eckue
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3HaHUA 1 NpodeccnoHasrbHO 3Ha4YMMYy HdopMaLmMo, COOPMUPOBAHHOCTM KOTHUTUBHBIX YMEHUN.

3. npuoOpeTEeHHbLIX YMEHUA, MNPOdECCMOHANBbHO 3Ha4YMMbIX Ansi NpodeCcCMoHanbHON
OeATenbHOCTU.

TekywWwunin KOHTPONb MpefHa3HayeH And npoBepkn Xoda W kavecTBa (POpMUMPOBaHMUS
KOMMNETEeHUUN, CTUMYNMpoBaHusa y4ebHon paboTbl obydaembix U COBEPLUEHCTBOBAHUA METOAMKN
OCBOEHMS HOBbIX 3HaHun. OH obecneumBaeTcss npoBegeHueM nabopaTopHbIXx paboT wu
KOHTPOSbHOW paboTbl.

B xoge koHTponbHon paboTbl obyyatowemycs Bbigaetcss KUM ¢ npaktmyeckum nepedHem
N3 YeTbipex 3agjaHui 1 npegnaraeTcs pewnTb AaHHble 3agaHusa B nporpamme Maxima. B xoge
BbINOSIHEHWST 3a4aHMI MOXHO MOMb30BaTbCA M0OON NUTepaTypon, orpaHnyeHne no spemexHn 90
MUHYT.

Ecnn Tekywasa artrectauus npoBoAUTCS B OUCTaAHUMOHHOM ¢hopmaTe, TO oby4daromincs
OOIMKEH MMETb KOMMbIOTEP W JOCTYN B CUCTEMY «ONEKTPOHHbIN yHMBepcuTeT». Ecnm y
obyyatoLierocsa OTCyTCTBYeT Heobxogmmoe obopyaoBaHME unu AOCTyn B CUCTEMY, TO OH 00sa3aH
coobwmntb npenogaeaTtento 06 SToM 3a 2 paboumx p[HA. Ha KoHTponbHyto paboty B
ANCTaHLMOHHOM peXxume OTBOAUTCS orpaHuyeHne no speMmern 90 MUHyT

Mpn Tekywem KOHTPONE YPOBEHb OCBOEHUA Y4ebHOW OUCUMNIIMHBI W CTEeneHb
CchOpPMMPOBAHHOCTN KOMMETEHUUN ONPEAEnsoTCA OLEHKaMU «3a4TEHO» N «HE 3a4TEeHO», KOTopble
dhopmupytoTcsa crnegyowmm obpasom:

KoHTponbHast pabota — no Ganny 3a Kaxayt npaBuibHO pelleHHyt un3 1,3,4 3apad
KOHTponbHOM paboTbl, 2 6Ganna 3a pelleHHyl BTOpyl 3agady. [Npu nonydeHun He MeHee 4
6annoB BbICTaBNAETCH OLEHKa «3a4TEHO».

20.2. NpomexyTo4yHasa aTTrecrauums

MpomexxyToyHass atTecTaumsi No AUCLUNINHE OCYLLECTBNSETCA C MOMOLUBIO CreayoLmx
OLIEHOYHbIX CPEACTB:

MepeyeHb TeOpeTUYECKUX BONPOCOB:

1. YucneHHble  BbIYUCIIEHMS,  YMNPOLLEHWE  BbIPAXEHWUW,  TPUrOHOMETPUYECKUNe
npeobpasoBaHus B Maxima

2. Beluncnenune npegenos, anddepeHunpoBaHme n nHTerpuposaHne B Maxima

3. YUucnosble psabl NpeacraBneHune ymcnosblx pagos B Maxima

4. PeweHune anrebpanyeckmx ypasHeHun B Maxima

5. MatpuuHble BbluMcnenusi. Onpepenutenn. PelleHne cuctem anrebpanyeckux
ypaBHeHUI

6. AndpdbepeHumnanbHbie ypaBHeHus B Maxima

7. 'padnyeckmne Bo3amoxHocTM Maxima. OB6paboTka gaHHbIX

8. MeToa JAuinepa

9. MeTog Annepa-Kowwin

10. MeTon PyHre—KyTTa 4 nopsigka TO4HOCTK

11. MeTog KOHEYHbIX pa3HOCTEN pelleHnss KpaeBbiX 3agjady Aans OBbIKHOBEHHbIX
anddpepeHumnanbHbIX ypaBHEHNUI

12. MeToa ceTok pelleHusa auddepeHumnanbHbIX ypaBHEHUI B YACTHbBIX MPOU3BOLHbIX

MepeyeHb NpakTUYECKUX 3aJaHUN:
1. PewnTb 3agady Kowu ans auddeperumansHoro ypashenust Y = f (X, Y)Ha oTpeske

[a,b], Npu 3agaHHOM HauvanbHoMm ycriosum Y(8) =Cc warom h: Metogom Oiirepa, MeTonom

Ownnepa-Kowwn, metogom PyHre-Kytta 4 nopsigka, HamTv BefiMYMHY MOrpelHoCTM B Kaxaom
criyyae, MOCTPOUTb rpaduKM pelieHnAd W CpaBHUTb NPUBAMKEHHblE peLIeHUs C  TOYHbIM
pelweHnem. Kakor n3 metogoB gaet 6onee To4Hoe NpmubnmxeHne?

1. y' =5x+2cos(y +2.6) , y(0) =1.5, [0,1];

2. y/:%, y(0) =1, [0,4];
y

3.y =3e"+2y, y(0.3)=1.415,[0.3,0.6];
4.y =x*+y?, y(0)=0.27,[0,1];
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5. y' =x—xy+y?, y(0)=0.1, [0,1];
. y’=x+sin%, y(0)=1, [0,2];
.y =5-2sin(y +x)? y(0) =15, [0,1];
y/ZZYy‘X, y)=2,[12]:

»

~

®

9.y =2x+cosy,y(0)=0,[0,0.1];
0.y =x*-y, yQ) =-1,[12];

11y =2x% +xy +3y%, y(0) =1, [0,1];
12. y' =2xy+X*, y(0)=0,[0,0.5];

13. y' =7+ 2sin(y —x), y(0) =1, [0,1];
14. y/ :x—sinz—?f/, y(0)=1,1]0,2];

15. y' =2x-vy, y(0)=-1,[0,0.5];
2. Haiitu pewwenue ypasHenus YY" + p(X)y' +q(x)y = f(X) Ha otpeske
ay(@) +a,y'(a)=A
Ay®)+ £y (0)=B
rae oy, a,, 3, B, - nocTosHHbIe Ujay | +|a,|#0,| 8] +|B,| = 0.
y'(0.6) =0.57
y(0.9)—0.95y/(0.9) =3
y(0.4)=0.7
y(0.7)-2y'(0.7) =3
y(0.9)-4y'(0.9)=-1
yl.2)=3
y(0.6)=0.5
y(0.9)-0.5y'(0.9) =6
y(0.85) -2y'(0.85) =-1
y(1.15)=2
6.y 12y Y g {y(0.4) =0.1

y(0.7) - y'(0.7) =-3

[a,b]y,u,osneTBopmou.l,ero yCrnoBUAM {

Ly +y —xy=2x {

N

Yy +2y'+ 2 =10, {
2X

3.V +xy' +2y=x-3, {
4.y +y —2xy=x", {

5 y' —2xy'+y=1, {

3x
y'(0.5)=0.6
y(0.8)—0.8y'(0.8) = 2.5
y'(0.5)=0.4
y(0.8)—0.8y'(0.8) =3.5
y'(0.6) = 0.6
y(0.9)—0.9y'(0.9) =2

7.y =3y + xy = 2.5%%, {
8.y +2y —xy =X, {

9. y"—0.5y' +1.5xy =-3%°, {
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0.3)=0.15
10. y”—3y’+X:7, y(0:3)
X y(0.6) —y'(0.6) =-2.5

MpomexyToyHasa aTTecTaums npegHasHavyeHa Ans onpeneneHns ypoBHsi OCBOEHUS BCErO
obbema yyebHou amcumnnuHbl. MNMpoMexyToyHasa aTTecTauusa no AucumnnvHe «YHuBepcarbHble
MaTemaTu4eckne nakeTbl» NPOBOAMTCS B (hopMe 3adeTa.

lMpomexyTouyHaa artTecTaumsi, Kak MpaBuro, OCYLIECTBMNSETCA B KOHLUE cemecTpa.
PesynbTaThl TekyLlen atTectauum obyyaroLerocsi No peweHno kageapbl MOryT ObiTb yYTEHbI NpY
npoBeaeHnN NPOMEXYTOYHOW aTTecTaumn. MNMpy Hecornacmm CcTyaeHTa, eMy AaeTca BO3MOXHOCTb
NPONTU MPOMEXYTOYHYIO aTtTecTauuio (6e3 yyeTa ero TeKywmx aTrectaumm) Ha obwmx
OCHOBaHWSIX.

Mpn npoBefeHUN 3a4eTa yunTbiBatOTCA pesdynbTaThl TabopaTopHbIX paboT U KOHTPOSbHOM
paboTbl. 3a4eT NpoxoauT B hopMe MHAMBUAYANbHOIO OMpoca No NepeyHt0 BONMPOCOB K 3a4eTy U
BbIMOMHEHNA B nporpamme Maxima 3agadv M3 nepeyHsi NpakTUyYeckux 3adaHui. [ns nonyyeHus
OLEHKN «3a4YTeHO» Ha 3ayeTe B KOHUe 9 cemecTpa y obydvatowerocs AormkHa UMeTbCA OLeHKa
«3a4TeHO» MO KOHTPONbHOM paboTe, a Takke AOMKHbI OblTb cAaHbl Bce nnabopaTopHble paboTol. B
NPOTUBHOM Crydae, CTyAEHT LOJKEH OTBETUTb Ha COOTBETCTBYHLLUME AOMNOMHUTENBHbBIE BONPOCHI
B XO€ NPOBEAEHUS 3ayeTa.

Kputepumn oLeHnBaHNSA KOMMNETEHUMI LLikana oueHok

«3a4TeHoO»  BbICTABMAETCA  CTYAEHTY, KOTOpPbIA  MPOYHO  yCcBOMM | «3a4TEHO»
NPeayCMOTPEHHbIN MPOrpamMMHbIA  Matepuan; 3HaeT OCHOBbl paboTbl C
nporpammont Maxima, npaBunbHO BbINOMHUA NPEANOXKEHHbIE 3adaHus Ha
KOMMbOTEpE.

JononHuTenbHbIM YCIOBUEM MOMNYYEHUS OLEHKM «3a4TEHO» MOryT cTaTb
XOpoLwne ycnexm npu BbINONIHEHUM CaMOCTOSATENbHOM U KOHTPOSIbHOWN
paboThl, cucTemMaTyeckas akTMBHas paboTta Ha NlabopaTopHbIX 3aHATUSX.

«He 3auTeHo» BbicTaBnserca cTygeHTy, KoTopbin He cnpasunca ¢ 50% | «He 3auteHo»
BONPOCOB M 3agady. He MoxeT OTBETUTb Ha OOMNOSMHUTENbHbIE BOMPOCHI,
npeasioXeHHble npenogasaTenem.

20.3 PoHA oOUEHOYHbIX cpeacTB CHOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA ANarHoCcTU4YecKkux pador

OrlNK-3 Cnocob6eH nNoHMMaTb NMPUHLMUNBI PaboTbl COBpeMEHHbIX UHMOPMaLMOHHbIX
TEXHONIOrMM U WUCNOoSNb30BaTb MUX AONA peweHua 3agzad  npodeccMoHanbHOMU
OeATeNbHOCTH

3agaHus 3aKkpbITOro Tuna ¢ BbIoopom oTBeTa (BbIOOP OOHOIO BapuaHTa OTBeTa)
Testl
Cumeon % ¢ B Maxima MoxXeT ObiTb MCNonb30BaH Angd
1. ob6o3Ha4eHus KOHCTaHThI cC npwu HaxoXaeHunM  obuwero  peweHus
anddepeHumManbHOro ypaBHEHMS;
2. obpalleHus K ayerike BBOAA AAHHbIX;
3. obpalleHus K s4elnke BbiBOAa AaHHbIX.

OtBerT 1.

Test2

dyHkuma determinant(A) B Maxima ncnonb3yeTtca ans
1. HaxoxgeHus onpegenuTens maTpuubl A;
1. HaxoxgeHust obpaTtHon maTpuubl A;
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2. ob6o3HauyeHusa onepaumm anddepeHLMpoBaHUS.

®dyHkuma invert(A) B Maxima ncnosnb3dyeTtcsa ons
1. d

2. paHXupoBaHMSA NepeMeHHbIX Mo YObIBaHWIO;
3. HaxoXOeHusi TpaHCMOHMPOBaHHOW MaTpULbl A.

Kakoe 3HauyeHne bygeT nosnyyeHo B pesynbTaTte BbINOSHEHWS NOCNeA0BaTeNbHOCTH
KomaHg B Maxima:
(%il) equation:x"5-x"3=0%
(%i2) diff(equation,x,2);
BapuaHTbl OTBETOB:
1. 20"%"3-6*x=0;
2. X"5-x"3=0;
3. 0=0

Kakoe 3HauyeHne BygeT nosnyyeHo B pesynbTaTte BbINOSIHEHWS NOCNEeA0BaTENbHOCTH
KomaHg B Maxima:

(%il1) a(n):=if n <=1 then n else (a(n-1)+a(n-2))/2$

(%i2) a(-3);

BapuvaHTbl oTBETOB:

2. 3/4
3.

3agaHng OTKPLITOro Tuna (KOPOTKUN TEKCT):

Mpn BbinonHeHun onepaumn diff(f(x),x,2) B Maxima BbINONHAETCS BblYUCIEHNE
Npon3BOAHON OYHKUMM f(X) ............... nopsifaka

BTOpPOro

B Maxima dyHkuus diff ncnonbsyercsa ana o603Ha4eHnsi NPOU3BOAHBIX B .......evveven.....
ypaBHEHUSAX.

AndpepeHumarnbHbIX
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anddepeHUmansHOM

PyHKUMA NHTerpupoBaHms B Maxima HasbiBaeTcsa integrate n uMeeT ABa BapuaHTa
Bbl30Ba: 4151 HAXOXAEHUSI HEONpPeaeneHHOro U ONPeaenNeHHoro ..............

nHTerpana
WHTEerpanos

[na HaxoxaeHna npoudsogHon B Maxima mcnonbayetca dpyHkums diff(f(x),x,n) nepsbim
apryMeHTOM KOTOpOW ABMASIETCH  ........... , BTOpPbIM - TMepeMeHHasl, Mo KOTOpou
npoussBoauTca guddepeHumpoBaHne, u TpeTbUM (Heobsi3aTenbHbIM) -  MOPSAOK

NpPoOM3BO4HOM N.

dyHKUMS
dYHKUMM

B Maxima npu Bbl4MCNEHMM KPaTHBIX MPOU3BOAHbIX NO HECKOSNbKMM NEpeMEHHbLIM
diff(f(x,y),x,n,y,m) nocne ykasaHust QyHKLUNN NEPEUNCAAIOTCS ...............
AanddepeHLMpoBaHNS C ykaszaHMEM COOTBETCTBYIOLLMX KpaTHOCTEN N,m

nepemMeHHble
nepemeHHas

OlNK-5 CnocobGeH paspabaTbiBaTb anropuTMbl U KOMMNbIOTEPHblIe MNPOrpaMmmbl,
npurogHble Ans NPakTU4YeCcKoro NnpuMeHeHus
3agaHunsa 3akpbITOro TMna ¢ Bbibopom oTBeTa(BblI6OP OAHOrO BapMaHTa OTBETA)

B pesynbTtate BbiNonHeHns B Maxima crneayroLwero umkna
fori:1thruado forj:1 thru b do (arraymake (u, [i,j]), ufi,j]:1)$

2. BypgeT cos3gaHa CTpoKa HyneBblX 3HAYEeHU ANUHBI &,
3. Oynet co3gaH cTonbel HyneBbIX 3HAYEHWUIA ONNHbI b.

B pesynbtate BbinonHeHusi B Maxima crnefytowero umkna
fori:1 thru m do (u[i,1]:1, ufi,n]:1)$
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2. BCe cTonbubl Maccusa Ufi,j] nony4yaTt eauHUYHbIE 3HAYEHWS;
3. nepsad n n-as CTPOKM Maccuea U[i,j] nonyyat eguHNYHbIE 3HAYEHUA.

B pesynbTaTe BbINONHEHUs B Maxima criegyrouiero umkna
x:make_array(flonum, n+1)$

2. 6yayT cchopmmnpoBaHbl N+1 NycTbIX OAHOMEPHbIX MAaCCUBOB;

3. BygeTt cdhopmmpoBaH CTPOKOBbLIN MaccusB pasmepa n+1.

B pesynbTtaTte BbINONHEHUS B Maxima cneaytowen kKoMmaHapl
plot3d(f, [x,1,m], [y,1,n], [plot_format,gnuplot])$
2. byget noctpoeH rpacduk dyHKunn f OByX nepemMeHHbIX BCTPOEHHbI B OCHOBHOM
doann;
3. byget nocTpoeH rpadmk yHKUUKN Tpex NnepeMeHHbIX f.
Otset 1
Test5
B pesynbTaTte BbiNnosiHeHUA B Maxima crneayroLlero Uukna uukn ¢ napameTpom h
fori: 1 thru n step 1 do (x[i]:x[i-1]+h)$
1. 3aMOMHATCA MACCHB X N 3HAYEHMN, HaunHas ¢ X[1] ¢ warom h ;

2. 3anonHATCA MaccuB X N 3HaveHuK, HavmHas ¢ x[0] ¢ warom h ;

3. 3anofnHATCA MaccuB X N 3HA4YeHUK, HavmHas ¢ X[2] ¢ warom h .

3aJaHuns OTKPbLITOro TMna (KOpoTKUm TeKCT):_

[Ona HaxoxgoeHns B Maxima HeonpegeneHHoro wuHterpana integrate(f(x), x) nocne

pYHKUMM yKa3blBaE€TCH €AUHCTBEHHbIA apryMeHT ............. NHTErpMpoBaHus

nepemMeHHas
nepemMeHHom
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®yHkuma ode2(%, y, X) B Maxima HaxoanT obLuee peLlleHne ans .................. ypaBHeHNA

AnddpepeHumarnbHoro

anddepeHumansHoe

®dyHKuMK icl, ic2 B Maxima npegHasHavyeHbl NS HAXOXKOEHUS ............ peLeHnmn

,D,I/Id)(bepeHLl,MaJ'leOFO ypaBHEHNA NEPBOro 1 BTOPOro nopAaKos.

YaCTHbIX
4acCTHOIo

Mpu BbINONHEHMM B Maxima criefytoLiero NnpucBoeHus:
x:make_array(flonum, n+1)$
OyneT co3gaH nycTon OAHOMEPHbBIN ........... 3Ha4YeHNn pasmepHocTn n+1.

MaccuB
Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3apaHuga 3akpbiToro Tvna (BbIOOP OOHOr0 BapuaHTa 0TBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIV BbIOOD):

e 2 6anna — ykasaHbl BCe€ BEPHbIE OTBETbI;
o 0 6annoB — ykasaH x0T 6bl OANH HEBEPHbIN OTBET.

3) 3agaHug 3akpbiToro Tuna (Ha cooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeneneHbl BEPHO;
e 0 6annoB — xoTs 6bl OQHO COMOCTaBMEHME ONPeaEeNeHO HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

5) 3agaHung oTkpbiTOro T1na (4mcno):

e 2 6anna - ykasaH BEepHbI OTBET;
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e 0 6annoB — ykasaH HEBEpPHbIN OTBET.
3apaHua paspgena 20.3 pekoMeHAYHTCS K WCMOSIb30BaHUIO NpU nNpoBeAeHUU

ANarHoCTUYeCKUX paboT € Lenbio OLEHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHWUS
AaHHOW AUCLMNNUHBI (3HAHUW, YMEHUN, HaBbIKOB).



