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9. Llenn n 3apaum y4e6HON AUCLMNNUHDI:

Lleniu oceoeHust y4ebHOU AucyUrnIuHbI:

- MONYy4YeHUEe CTyAeHTaMM TEOPETUYECKUX 3HAHMN U NPAKTUYECKUX HaBbIKkOB paboTbl C
COBPEMEHHbIMM MNakeTamMn NPUKNaaHbIX MaTeMaTUYecKux nporpamMm Ans OCBOEHMSI METOAOB
peLLeHns 3a4a4y MaTemMaTUYeCcKoro MoaennpoBaHns U3NYECKUX NPOLIECCOB;

- hopMMpOBaHNE MaTEMATUYECKON KyNbTypbl CTYQEHTOB.

3adayu y4yebHoU OucyuUnuUHbI:

- U3y4yeHne OCHOB paboTbl C COBPEMEHHbLIMW MakeTamMu NPUKIAOHbIX MaTeMaTU4ecKnx
nporpamm;

- OBNajeHne HaBblkaMu peLleHns 3adad anrebpbl U MmaTeMaTUYecKkoro aHanusa

- OBfageHve HaBblkaMu pelleHus 3agavy ansa anddepeHumanbHbiX  YpaBHEHUA U
ypaBHEHUIA C YACTHLIMU NPOM3BOAHBIMW YACTEHHBIMY METOAAMMU.

10. MecTo y4yebHOM AncuMNIUHbLI B cTpyKType OOI:

YyebHaa gucumninmHa «YHuBepcarbHble MatemMaTU4ecKne nakeTbl» OTHOCUTCA K Brnoky 1

Ob6s3aTenbHON YacTw.
[na ycnewHoro OCBOEHMA OUCUMMIIMHBbI HEOOXOAMMbI 3HAHUSA U YMEHWUs, npuobpeTeHHble B
pe3ynbtate oby4yeHus No NpeawecTBYOWUM gUCUMNIIMHAM: «YUCneHHble MeToabl», «YpaBHEHMUS
C YacTHbIMK npon3BoaHbIMNY, «[OuddepeHumansHble ypaBHEHUAY», «MaTeMaTn4yeckun aHanmay,
«Anrebpay», «TexHonorus nporpaMMmpoBaHnsa n pabota Ha OBM»..

MpucTynas K 3y4eHuo gaHHOW ANCUUNIIUHBI, CTYAEHThI JOSMKHBI UMETb TEOPETUYECKYIO U
NPaKkTUYECKy0 NOArOTOBKY MO MPOrpaMMMpPOBaHMIO, 3HaTb OCHOBbI anrebpbl, MaTemMaTU4eCcKoro
aHanmsa, auddepeHumnanbHbiX ypaBHEHUA, YPaBHEHUIN MaTemaTuieckon pusnkm (B 4aCTHOCTH,
TakuM ee pasfjenam, Kak pelleHue YypaBHEHMW BTOPOro nopsaka, YpaBHEHMWA B 4YaCTHbIX
NPON3BOAHBIX).

YMeHNa NpuMeHATb MeTodbl pelleHUs TUMOBbIX TEXHONOrMyeckux 3ajad cpeactBamu
YHMBEpCarnbHbIX MaTemMaTU4EeCKUX NakeToB, ABMseTCA 6a3oBbIM NPU U3YyYEHUM MaTeMaTUYECKUX
MOZEenNen pasnmyHbIX PUNYECKNX, XMMNYECKUX, BUONOrMyecknx, counarnbHbIX NPOLECCOoB.

11. TlnaHupyemble pe3ynbTaTbl O00Oy4YeHMs nNoO AucumniuHe/moaynio (3HaHUA,
YMEeHUsi, HaBblkM), COOTHECEHHble C nflaHupyeMbIiMU pe3yfibTaTaMu OCBOEHUA
obpas3oBaTenbHOMN NporpamMmbl (KOMNETEHUMAMM) U MUHOUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KoMneTeHuumn
OrnK-3 CnocobeH OrK-3.1 | OcywecTBnsaeT nouck, | 3HaTb:
NoHMMaTb cbop, XpaHeHue, | - npuHUunbl  paboTbl  COBPEMEHHbIX
NPUHLMNbI o6paboTky, NHPOPMALIMOHHBIX TEXHOJSTOrnN n
paboThbl npeacTaBneHve ncnonb3oBaTb UX ANS pelleHus 3agad
COBPEMEHHbIX MHpopmaumm npu | NpodeccMoHanbLHON AeATENbHOCTU.
MHGOPMALIMOHH pelweHnmn 3agad | YMeTb:
bIX TEXHOMOMN npodeccnoHarnbHom - OCYyLLEeCTBNATb MNOUCK, COOpP, XpaHeHwe,
N ucnonb3oBaTb OeATenbHOCTL. obpaboTky, npegcraeneHve
nx ons WHopMauMm nNpu  pelleHun  3agad
pelueHus 3agay | OMK-3.2 | Mopbupaet 1 | npodeccnoHanbHOM AEATENbHOCTU.
npodeccunoHan ncnonb3yet BnapeTb HaBblkamu:
bHOW MH(POPMaLMOHHbIE - nogbopa n NCcnonb30BaHNA
AEeATENbHOCTH TEeXHOomormm NPy | NHPOPMALMOHHBIX ~ TEXHONOIAN  NpwU
peLueHnn 3ajadv | peweHun 3agady  NpodeccrmoHanbHon
npodyeccrnoHanbHom neaTenbHOCTU.
OEeATENbHOCTW.
OrlK-5 | CnocobeH OrK-5.1 | cnonbayeT 3HaTb:
paspabatbiBaTb OCHOBHbl€ MNPUHUMNbI | - anropuTMbl n KOMMbIOTEPHbIE
anroputmbel U anropuTmMmusaumm nporpamMmmel, npurogHble ans
KOMMbIOTEPHbIE 3ajay B pamKax | NpaKkTUYeCKOoro NpUMeHeHus.
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nporpaMmel, npodeccnoHansHom YmMeTb:
npurogHele Ans OeATenbLHOCTH W | - MCMNOMb30BaTb OCHOBHblE MPUHLNMBI
NpakTU4Yeckoro pa3paboTku anropytMuzauum  3agad4 B pamkax
npUMeHeHus KOMMNbIOTEPHBLIX npodeccnoHanbHOM  OeATeNbHOCTU U
nporpamm. pa3paboTKn KOMMbIOTEPHLIX NPOrpamMm.
OrK-5.2 | MpoBoanT BnapeTtb HaBblkamu:
TecTupoBaHue ni- TeCTUpoBaHUs " oTnagkm
oTnagky KOMMNbIOTEPHBIX MporpaMMm € Lenbto
KOMMNbIOTEPHbIX anpobaunn paspaboTaHHbIX Mogernen u
nporpaMMm C LUenbio | anropuTMOoB.
anpobauumn
pa3paboTaHHbIX
mMoaenemn "
anropuTmoB.

12. O6bemM aMcuunnuHbI B 3a4eTHbIX egunHuuax/yacax — 2 / 72.

Popma npomMeXyTo4yHon aTrectauum: 3a4ver

13. TpypoeMKocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bua yuebHon paboTbl Bcero Mo cemecTtpam
9 cemecTp
KoHTakTHasa pabota 32 32
nexkumm 16 16
npakTnyeckme - -
B TOM 4mcne: nabopartopHsble 16 16
KypcoBas pabota - -
KOHMPOribHbIE pabomsi 1 1
CamocTtosTensHas paborta 40 40
dopma npomexyTodHON aTtTecTtauun (3avem 3aver 3a4eTr
— 0 yac./3K3aMeH — yac.)
WToro: 72 72

13.1. CopepxaHme aUCUMNINHLI

n/n | HaumeHoBaHne pasgena CopeprkaHue pasgena Peanuvsauns pasgena gucuunivHbl C MOMOLLbO
ONCLUUMNWHBI ONCUUMNWHBI OHnanH-kypca, QYMK*
1. lekuum
1.1 | OcHOBHbIE NpOrpaMmbi O63op naketos Maxima, | https://edu.vsu.ru/course/view.php?id=11533
CMMBOIbHON MaTemaTukn | Mathematica, Maple,
anbTepHaTMBHbIE MaKeTbl
(Maxima, Octave, Derive
6), MatLab, MathCad.
1.2 | OcHOBHble OcCHOBHbIe https://edu.vsu.ru/course/view.php?id=11533
XapakTepucTukm XapakTepUCTUKM
nporpamMmeil Maxima, | nporpammbl Maxima,,
onepauun WHTepdenc nporpammsl
Maxima, YMCNEHHbIE
BbIYMCIIEHUS, YNPOLLEHNE
BbIpaXKeHWH,
TpUroHoMeTpu4eckme

npeobpasoBaus.



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  ACTHBIX 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';;mm :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 BuUObl CaMOCTOSATENbHOM
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) camocTtosiTenbHOe Wu3ydeHWe Yy4yebHbIX 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 Kaxgon Teme.

3) Mo Temam 1-6 oByyatowmecs caatot pedepat. NpumepHble TeMbl pedepaTos:

1. OCHOBHbIE NporpamMmMbl CUMBOSIbHOM MaTeEMaTUKN.

2. Onepauun matemMaTn4eckoro aHanunsa B Maxima.

3. NHTerpanbHble npeobpasoBaHnsa B Maxima..

4. 'padnyeckne Bo3amoxHocTn Maxima.

5. PelwweHne guddepeHumanbHbix ypaBHeHun B Maxima..

6. [MpubnmxeHHble MeToAbl peleHns OObIKHOBEHHbIX AuddepeHumnanbHbIX
ypaBHeHU NnepBoro nopsigka B Maxima.

Mo Teme 7 oByyatowmecs caMoCToATENbHO U3yYatoT pasgen «YucneHHoe pelueHne
AnddepeHUmarnbHbiX YpaBHEHMA B YacCTHbIX MNPOM3BOAHbLIX» U3 Tembl «MeTon ceTok
peweHns anddepeHunanbHbIX ypaBHEHM B YacCTHbIX MPom3BOAHbIX» CTygeHTam ans
CaMOCTOATENBHOIO U3y4YeHUs TeMbl MPeanoXeHo metToaudeckoe nocobue: [NocTpoeHune
pelweHnn 3agad ons ypaBHeHUN ¢ YacTHbIMU npousBodHbiMu B MAXIMA / C.A Tkadesa,
J1. B be3spy4kmHa, A.C. PabeHko M.B. CagumkoB. - BopoHex: U3pgaTenbckun gom BIY,
2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf

MpumepHble TeMbl pedepaToB Mo 3TON TEMe:

1..4uncneHHoe peleHne HavyarnbHO-KpaeBoW 3a4aun A9 BOSIHOBOIO YpaBHEHMUS.

2. YncneHHoe pelleHWe  HavarnbHO-KPAaeBOW  3ajayM  OnNa  ypaBHEHUS
TEennonpoBOgHOCTW.

3. UncneHHoe pelueHne HayanbHO-KpaeBoun 3agauun Ans ypaBHeHNA ouddysmn.

4. lMocTpoeHne NpUBAMKEHHOrO pelleHus AnddepeHumanbHbiX ypaBHEHUA B
YaCTHbIX NMPOUN3BOAHbIX.

5. Busyanumsauusa peweHun B 3D HavanbHO-KpaeBblX 3agady Ans ypaBHEHUN
MaTeMaTU4eckon U3NKN.

Ocoboe BHUMaHMe OOy4YalLWMXCA HanpasnsieTCsa Ha OCBOEHWE MNpPaKTUYEeCKUX
MeTOAOB YNCIIEHHOTO AandcepeHumpoBaHng, WNHTErpMpoBaHns, peLleHns
anrebpaundeckux, auddepeHunanbHbiX W UHTErpasnbHbIX ypaBHeHUW. KayecTBeHHoe
BbiNofHeEHWe nabopaTopHbix paboT noapasymeBaeT MNOMHOLEHHOE U3ydeHne U
MakcumarnbHoe 3aencTBoBaHue BCEX npenocTaBnNeHHbIX oby4arowmmcs
NHPOPMaLNOHHO-KOMMYHNKALUMOHHBLIX pecypcoB. [lpunoputeTHOn 4BnsieTcs paboTta C
00Le0CTYNHBIMU COBPEMEHHBIMW NakeTamMm NPorpamm.

JTabopaTopHble 3aHATUS peanu3ylTcs B COOTBETCTBUM C paboumm y4ebHbIM
nfaHoM Npu nocnegoBaTenlbHOM U3yYeHUU ONCLUMNINHDI.

[Ona obecneyeHnss CUCTEMATMYECKOM W perynspHorM paboTbl MO  U3YYEHMIO
ANCLMNIIMHBI U YCMELWHOro MPOXOXAEHMSI TEKYLLMX U MPOMEXYTOUHbIX aTTeCTaLuNOHHbIX
UCMbITaHWUM CTYOEHTY peKOMeHayeTCs:

1. BbinonHaTb nabopatopHble 3agaHus. BbinonHeHwe nabopaTopHbIX 3adaHun
HanpaBneHo Ha OTpaboTKy HaBbIKOB WCMOMNb30BaHUA CPEeaCTB U BO3MOXHOCTEN
n3y4yaemblx KOMMbIOTEPHbIX NporpamMm. [pun BbINONHEHMM 3a4aHUsA HEOBXOANMMO NPUBECTU
pas3BepHyTble MOACHEHUS BbIMOSIHEHUS 3aJaHus, MpoaHanuM3MpoBaTb MOSyYEeHHble
pesynbTaTtbl. [pn HeobxoanmocTn oby4varLlmecs MMET BO3MOXHOCTb 3a4aTb BOMPOCHI
npenogasaTento 1 paspeLnTb BO3HUKLLME TPYOHOCTW.


http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
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2. [MocewaTtb ayauTopHble nabopaTopHble 3aHATUA; caaBaTb nabopaTopHble
paboTbl MO u3y4yeHHbIM Temam. [lpu nogrotoBke W caadnm nabopaTopHbIX paboT
peKOMeHOyeTCss UCNONb30BaHME Yy4yebHOM nuTepaTtypbl, OONOMHUTENbHbLIX annoB c
TeopeTU4ecKMM MaTepuanom no msydyaemblM TeMaM (3MNEKTPOHHble danrbl JAHHbIX UK
pacnevatku maTepuanoB nepealTca crtygeHTam). [lo Bcem Temam npenctaBnsioTcs
MaTepuarnbl, KOTOpble WCMonb3ylTcsa B paboTe, Kak B nabopatopumn, Tak U npu
BbIMOSTHEHUN 3af4aHMN B [OMalLUHMX YCroBusiX. B CBs3M C TeMm, 4YTO aKTUMBHOCTb
obyyvatoLwleroca Ha nabopaTopHbIX 3aHATUMAX SBNAETCA NpPeaMEeTOM KOHTpons ero
NpoOBWMXEHNS B OCBOEHMM Kypca, TO MOArOTOBKA K TakMM 3aHAaATMAM  Tpebyet
OTBETCTBEHHOI0 OTHOLLEHMS.

3. Boibpatb Bpema anga paboTbl ¢ nuTepaTtypon No gucumninHe B Gubnuorteke u
CaMoCToATENbHOM paboTe B KOMMBbIOTEPHOM Kracce.

4. MaTtepuanbl Kypca B cuctemMe «INeKTPOHHbIN yHuBepcuteT»( 4. MaTepuansl
Kypca B cucTteme «ONEKTPOHHbIN YHUBEPCUTET»
(https://edu.vsu.ru/course/view.php?id=11533).

15. MNepeyeHb OCHOBHOM U AOMONHUTENBLHOW NUTepaTypbl, PECYpPCOB WHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McTOYHMK
Brnagummpoe B.C. COopHMK 3agady Mo ypaBHEHUSIM MaTemaTudeckon dusukm /
1 B. C. Bnagumwupos, B. 1. Muxannos, T.B. Muxainnosa, M. W. lWabyHuH. — M : ®duamartnur,

2016. — 518 c. URL: https://biblioclub.ru/index.php?page=book&id=485543
TkayeBa C.A. lMocTpoeHue pelleHnin 3agad ans ypaBHEHUM C 4aCTHbIMW MPOU3BOAHbLIMU B
MAXIMA [/ C.A TkaueBa, Jl. B bespydkmHa, A.C. Psbenko l.B. Cagunkos,. - BopoHex:

2 Wapatenbckun gom BIY, 2021. — 24 c¢. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf
3 TkaueBa C.A. C/MBOMbHbIE BbIYUCIIEHUS B CUCTEMAxX KoMMbtoTepHoM martematukm /| C.A

TkadveBa, 1.B. Caguukos, J1.B bespyyknHa. - BopoHex: UsgaTtenbckuii gom BI'Y, 2020. — 69 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTouHMK

CrMBOnbHbIE BbIYNCIIEHUS B CUCTEME KOMMNBIOTEPHON MaTeMaTukm Maxima [SneKTpoHHbIN
pecypc] : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-T ; cocT.: C.A. Tkauesa, J1.B.
Bespy4kuHa, 1.B. CagumkoB .— OnekTpoH. TekcToBble AaH. — Bopoxex, 2015 .— 3arn. ¢

! TuTyna akpaHa .— CBoboaHbIn goctyn us nHtpacetn BI'Y .— TekctoBbin chann .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

Unukapes E.A. KomnbloTepHas matemaTuka ¢ Maxima / E.A. Unukapes. — M.: ALT Linux, 2012.

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

B) MHOPMALMOHHbBIE 3NIEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n M CTOYHMK

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 GubnmoTeka OHNanH»

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

DO |W N |

16. NMepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns AN caMoOCTOATEeNbHON paboTbl


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
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
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Ne n/n NcTouHuk

CvMBOMbHbIE BbIYUCIIEHUS B CUCTEME KOMMNbIOTEPHOW MaTtematukm Maxima [SnekTpoHHbIN
pecypc] : yvyebHoe nocobue gna By3oB : [ansa cTyd., obyd. no HanpaeneHusm 01.03.01
Matematuka, 02.03.01 MaTtematnka wn «kKomnbloTepHble Haykn, 01.03.04 [MpuknagHas
MatemaTuka u no cneumanoHocT 01.05.01 dyHaameHTanbHas mateMaTuka n MexaHuka) : [ans
1 2-5 K. o4HOM chbopMbl 06ydeHus maT. dak.] / BopoHex. roc. yH-T ; cocT.: C.A. TkaueBa, J1.B.
BespyykuHa, MN.B. CagumkoB .— OnNeKTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢
TUTYyNna akpaHa .— CBoOOAHbIN gocTyn u3 uHtpacetn BI'Y .— TekctoBbii hain .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

TkayeBa C.A. CuMBOMbHbIE BbIYMCMEHUS B CUCTEMax KOMMblOTepHon matematukm / C.A
TkaueBa, I1.B. Caguukos, J1.B bespydkuHa. - BopoHex: N3pgaTtenbckuii gom BIY, 2020. — 69 c.
TkayeBa C.A. locTpoeHue pelleHnn 3agad Ans ypaBHEHUM C 4aCTHbIMW NPOU3BOAHBLIMU B
MAXIMA / C. A. TkaueBa, J1. B bBespyukuHa, A. C. PabeHko . B. Caguukos,. - BopoHex:
M3patenbckmn gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf

MonoxeHve 06 opraHu3aummM camocTosTenbHOW paboTbl obyvarowmxcsa B BopoHexckom
rocygapcTtBeHHOM yHUBEpCUTETE

17. O6pasoBaTenbHble TEXHONOrMU, UCMNONb3yeMble NpuU peanusaumum y4ebHoM
OUCUMNNUHBbI, BKNKOYaA AOUCTAHUMOHHbIe obGpasoBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusaumMm OUCUMNAMHBL UCMOMb3YKOTCHA cnegylowue obpasoBaTerbHble
TEXHOMOrMN: NOrMyeckoe NOCTPOEHME OUCUMUMMNHBI, YCTAHOBMEHWE MeXNpeaMETHbIX
cBA3en, obO3Ha4yeHMe TeopeTUYEeCKOro W MPaKTUYECKOro KOMMOHEHTOB B Yy4ebHOM
mMaTepuane, aktyanmsaums IMYHOro N y4ebHo-NpodeccnoHanbHOro onbiTa obyyaroLmnxces,
BKIMIOYEHUE 3NEeMEHTOB ANCTAHLUMOHHBIX 0Bpa3oBaTeSibHbIX TEXHOMOMMIA.

B npaktnyeckom 4actm Kypca WCMNONb3yeTca CTaHA4apTHOE COBPEMEHHOE
nporpamMmmHoe obecneyeHne NnepcoHansHOro KOMnbTEpPa.

B 4yactm ocBoeHuss maTtepumana neKUMOHHbIX M nabopaTopHbIX 3aHATURA,
camMoCToATeNbHOM paboTbl NO  OTAENbHbIM  pas3genam  OUCUUNAWHBL,  MPOXOXAEHUS
TeKyLen 1 NpoMexXyTO4YHOW aTTecTaumMm MOXeT NMPUMEHATLCA ANEKTPOHHOEe 0byyeHue u
ANCTaHUNOHHble obpasoBaTeribHble TEXHOMOMMW, B YaCTHOCTW, 3NEKTPOHHbIA  Kypc
(https://edu.vsu.ru/course/view.php?id=11533) Ha nopTtane «3NeKTPOHHbI YHUBEPCUTET
BIr'Y».

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne QUCLUNIINHDI:

[na npoBegeHus nabopaTtopHbIX 3aHATUA MCMONb3YOTCA KOMMbIOTEPHbIE KIaCChl.
[na camoctosaTenbHOn paboTbl MCMOMb3YEeTCHA KacC C KOMMbIOTEPHOM TEXHUKOW (aya.
310), pacnonoxeHHbIn Ha 3 aTaxe ydebHoro kopnyca Ne 1.
KomnbloTepHbIN Knacc: cneumannsanpoBaHHasa mebenb, MmapkepHas gocka, nepcoHasbHble
KOMMbOTEPDI
Ubuntu (6ecnnatHoe w/unu ceoboaHoe MO, nuueHsus:
https://ubuntu.com/download/desktop );
LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnaTtHoe n/unn ceobogHoe
MO, nuuensus: https://ru.libreoffice.org/about-us/license/ );
Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe w/wnn csobogHoe [10,
nnueHsus: https://www.mozilla.org/en-US/MPL/ )
B camocTtoaTenbHon paboTe obydatowmecss UCnonb3ylT pecypcbl 30HaNbHOW Hay4yHOW
onbnuotekun BI'Y (anekTpoHHbIn KaTanor: http://www.lib.vsu.ru)



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
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/
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19. OueHoO4Hble cpeaAcTBa AN NPOBeAeHUS TeKYLEro KOHTPOossi ycneBaemMocTU 1

NPOMEXYTOYHOM aTTecTaLum

coeprxXaHmem cneayrwmx pasgenos JUCUUNMTTUHBIL

MopsifoK OLEHKN OCBOEHMS 0byYatoLwmMmMncst y4ebHoro MaTepurana onpeaensieTcs

HanmeHoBaHue WHankaTop(bl
I"I\;I%I pasaena AMCLMNIHBI K%“&';?;;EH ,D,(ﬂ)TI/I)KeI-FI)ISIFl) OueHouHble cpesicTaa
(mopyns) KoMNeTeHummn
Smcassg:fogporpammu JlabopaTtopHble paboTbl
1 OrK-3 OrK-3.1, OTK- KoHTponbHas paboTta
MaTeMaTuKu 3.2 KM (3aueT)
OcHoBHble
XapakTepueTKiA JlaBopaTopHbie paboTbl
2 nporpammbl Maxima, Or1K-3, Or1K-3.2, OTK- KoHTponbHas pabota
onepauuu OrlK-5 5.1, OlNK-5.2 KM (3auer)
MaTeMaTu4eckoro
aHanuaa
PeleHune JTabopaTopHble paboTbl
anrebpaunyeckumx KoHTponbHasa pabota
3 ypaBHEHW N CUCTEM B OrlK-3 OrK-3.2 KMM(3a4eT)
Maxima. MaTpuyHble
BbIYMCIEHUS.
OnddepeHunanbHble JlTabopaTtopHble paboTbl
ypaBHeHus B Maxima KoHTponbHas paboTta
4 pacuyeckme %w&% 05I'I1K%|2|K05I'I£< KMM(3a4eT)
BO3MOXHOCTM Maxima.
O6paboTka AaHHbIX
MpnbnuxeHHble JTabopaTtopHble paboTbl
MEeTOAbl peLleHmns KoHTponbHas paboTta
5 0GbIKHOBEHHbIX OrK-3, %HZK-gﬁi(%an- KUM(3ayeT)
andbdepeHumanbHbIX OrK-5 “OnKk-5.2
ypaBHEHUN NepBoro
nopsagka B Maxima
Peluenne KpaeBbIX OrlK-3,
?)%iﬁ(:OBeHHbIX AnA Ork-5 OMMK-3.1, OMK- JlaGopaTtopHkie paboTbl
6 AVcbepeHLIMATbHbIX 3 ZO%IZIKg 1, KoHTponbHas paboTta
ypaBHEHUIA MeTOZOM > KnM(sauer)
KOHEYHbIX pa3HOCTEN
MeToqn ceTok pelueHus OrlK-3, OrlK-3.1, OlK- a6 6
andbdepeHumanbHbIX Orl1K-5 3.2, OlK-5.1, a00pAaTOPHBLIE PALOTLI
7 o KoHTponbHasa paboTa
ypaBHEHUA B 4acCTHbIX OrlnK-5.2 KM (3aueT)
NPON3BOAHbIX
MpomexyTouHas aTTecTauus KUM(3a4veT)
dopma KoHTpons - 3a4eTt

20. TunoBble OLEHOYHbIE CpeacTBa U MeToAMYEeCKUe MaTepuanbl, onpegensowme

npoueaypbl OLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH

OLIEHOYHbIX CPEACTB:

1.
1

6

Bbluncninte
2

y:x6—5x5+2x3+2x+7-

nepByto

MPOV3BOAHYIO

MpuMepHbIM NepeyYeHb 3aaaHun Ans nabopaTtopHbIX paboT:

dyHKLMU

KOHTpOﬂb ycneeaemMoCctn no AgucuuniinHe OcCylwecTBiiaeTca C NOMOLbI crneayrwnx

B nakeTte

Maxima
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2. PewwuTe crneayroLLyo cuctemy ypaBHeHUM MaTpUYHbIM crnocobom
3X-2y+4z=2
3Xx—-y+3z=1
X+3y—-2z=0

3. Haitaute Iimﬂ (8 nakete Maxima).

x>z 1+ cos® X

4. Pewwntb andppepeHumnansHoe ypaBHeHne B nakete Maxima:

y//_y/_zyzol

5. Bbl‘-WICJ‘IVITeJ- xdx (B nakete Maxima).
(x—l)(x+1)2

6. Beluncnute nponseeneHne matpuy (B nakete Maxima) A.B n B.A, rae

-1 3 0 2 3 1
A=| 2 1 -4|,B=|2 8 -2
7 2 4 6 -7 4

7. Pasnoxutb B pag Tennopa cnegytowme yHKUMN
1. sin® x 2. In(2 + X)

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

[a,b], npu 3agaHHoM HadansbHom ycriosun Y(@) =Cc warom h: Metogom Jiinepa, MeTonoMm

Onnepa-Kowwn, metogom PyHre-Kytta 4 nopsigka, HanTM BenMYMHY MOrpeLHoOCTM B KaXaom
crny4ae, nNOCTPOUTb rpaukn peleHun U CPaBHUTb MPUBIIMKEHHbIE pPELeHUss C  TOYHbIM
pelwleHnem. Kakon ns metogoB gaet 6onee To4uHOE NpubnmxkeHne?

1.y’ =5x+2cos(y +2.6),y(0)=15, [0,1];
2.y -9, y(0)=1,[01];

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.y =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. yfzzyy‘x, yn =2, [12];

9. y/ =2x+cosy,y(0)=0,[0,0.1];
10y =x-y, yO=-1,[12];
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11. y' =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—s}/, y(0)=1,[0,2];

15. y' =2x-vy, y(0)=-1, [0,0.5];
9. Haiitu pewwenue ypasHenus Y" + p(X)y'+q(x)y = f(X) Ha oTpeske
ay@)+a,y(@a)=A
AY(®)+ S,y (0) =B
rneay, a,, 3, B, - NOCTOsAHHbIE Vl|al| + |a2| # 0,|ﬁl| + |,82| #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
y1.2)=3
y(0.6)=0.5
y(0.9)-0.5y'(0.9) =6
y(0.85) - 2y'(0.85) =-1
y(L.15) = 2
y(0.4)=0.1
y(0.7)-y'(0.7) =-3
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
10, y'—3y +X _7 {y(O.B) =0.15

X y(0.6) - y'(0.6) =-2.5

[a,b]ynosneTBopmou.lero yCroBUAM {

Ly +y —xy=2x", {
2. y"+2y'+l:10, {
2X
3. Y+ Xy +2y=x-3, {
4.y +y —=2xy =X, {
5.y —=2xy'+y=1, {
14 !’ y
6. V' +2y ——=09,
y +2y 3x {
7.y =3y + xy = 2.5x°, {

8. yrr+2yr_xy:X2, {

9. y"—0.5y' +1.5xy =—3x°, {

10. MeTooom CETOK HaWTW pelleHne criedylollert HadanbHO-KpaeBoW 3adauv  ans

BOJIHOBOIO ypaBHEHMSI:



2 2
a—g—aza—gzo,ogsm,ostsn
ot OX
u(x,0)=0,2xcos(ﬁ—x, - _
2 ) ot

u(0,t)=u(m,t)=0

MpumepHbIN NepeyYeHb 3aga4 AN KOHTPOJbHON paboTbli:

1. Pewutb auddepeHumanbHble ypaBHeHUs: a) xy —y=Yy°; 0) y’+y=—xy2; B)

X
y' -y -2y=0
2. HailTu 4yacTHble pelleHUss ypaBHEHWIA, YOOBMNETBOPSIOLIME YKa3aHHbIM HavanbHbIM
YCIOBUSIM:
a) (1+ex)y~y’=ex; y=1 npu x=0; 6) y"'+4y =12x* —2x+2; y=0,y =0

npu x=0, NOCTPOUTb rpacukn peLleHnin.

3. Hantu 3HayeHune Bcex KOpHEW ypaBHEHUS: @) x° —1=0; 6) HanTK NPUONKEHHON cos X B
OKPECTHOCTW TOYKN X =1 ¢ ToyHOCTbtO Ao 0,001.

4. PasnoxuTb B psig Tennopa cneayowmne pyHKUnn: a) sin(H%); 0) e’

TeKkywmun KOHTpoOnb npeacrtaBnsetr cobor NpoBepKy ycBOoeHwust ydyebHoro maTepuana
TEOPEeTUYECKOro 1 NPaKTUYECKOro Xxapakrepa, perynspHo OCyLLECTBSEMYIO Ha 3aHATUAX.

Llenb TekyLero KOHTporns: onpeaeneHne ypoBHs cpopMMpOBaHHOCTM NPOdIeCcCUOoHarbHbIX
KOMMNEeTEeHUUIN, 3HAHUIN N HAaBbIKOB AeATENbHOCTU B 0611aCTu 3HaHWIA, n3naraembix B Kypce.

3agaun TekyLwero KOHTPONA: NPOBECTU OLeHMBaHWE

1. YpPOBHSI OCBOEHMSI TEOPETUYECKMX W MNPaKTUY4ECKUX MOHATUA, HayYHbIX OCHOB
npodeccnoHarnbHOM AeaTenbHOCTY;

2. cTeneHM TrOTOBHOCTM OOy4YaloLllerocs NpUMEHATb TeopeTudeckMe U npakTu4eckue
3HaHUA 1 NpodeccnoHarbHO 3Ha4YMMY HdopMaLmMo, COOPMUPOBAHHOCTM KOTHUTUBHBIX YMEHWN.

3. npuobpeTeHHbIX YMeHU, MNpodeccnoHanbHO 3Ha4YUMbIX Ans [podeccMoHanbHON
AEeATENbHOCTN.

TekylWwMn _KOHTPONb MpeaHasHavyeH ANnd MpOBEepKkM xoda W KayecTBa (POpMMPOBaHUSA
KOMMNETEHUUN, CTUMYNMPOBaHUSA y4yebHon paboTbl obyyaeMblX M COBEPLUEHCTBOBAHUA METOOUKN
OCBOEHMS HOBbIX 3HaHuW. OH obecneunBaeTcs npoBefeHueM nabopaTopHbIX paboT WU
KOHTPONbHOM paboTbl, HAaNMCaHWEM pedepaTta No NPeanoXeHHbIM TemMaMm.

B xoge koHTponbHoOn paboTbl obyyatowemyca Bbigaetcsd KUM ¢ npaktmyeckum nepedHem
N3 YyeTbipex 3agaHui 1 npegnaraeTcs pewnTb AaHHble 3ajaHusa B nporpamme Maxima. B xoge
BbINOSIHEHWST 3a4aHMIN MOXHO MOMb30BaTbCA N0bOON NuTepaTypon, orpaHnyeHne no spemerHn 90
MUHYT.

Ecnn Tekywasa arrectaums npoBoAUTCS B OUCTaAHUMOHHOM ¢hopmaTe, TO oby4vatomincs
OOIMKEH MMeTb KOMMbTEP W OOCTYN B CUCTEMY «IMEKTPOHHbLIN yHuMBepcuTeT». Ecnu y
obyyatoLeroca oTcyTcTByeT Heobxoaumoe obopygoBaHue unu AOCTyn B CUCTEMY, TO OH 0b6s3aH
coobwuTb npenopgasatentd 06 3ToM 3a 2 pabouumx AOHA. Ha KOHTponbHyw paboTy B
ONCTaHLUMOHHOM pexume OTBOLMTCS orpaHuyeHune no spemenn 90 MuHyT

Mpn Tekywiem KOHTPONE YpPOBEHb OCBOEHUA Y4ebHOW OUCUMNIIMHBI W CTEeneHb
CchOpPMMPOBAHHOCTN KOMMNETEHUUN ONPEAENSOTCA OLEHKaMM «3a4TEHO» U «HE 3a4TEHO», KOTOpble
dhopmupytoTcsa crnegyowmm obpasom:

Mo pedepaTam oOUEHKa «3a4TEeHO» CTaBUTCA B Cryvae packpbiTUA npeanoXeHHom
cTygoeHTaMm Tembl. Ecrnn cTyoeHT TeMy He packpbifl, TO CTaBUTCS OLIEHKa «KHe3auTeHO».

KoHTponbHasa pabota — no Ganny 3a Kaxgyl npaBunbHO pelleHHyro u3 1,3,4 3agad
KOHTpOnbHOM paboTel, 2 Ganna 3a pelleHHy BTOpyk 3agady. [lpu nonyyeHun He meHee 4
6annoB BbICTaBNAETCH OLEHKA «3a4TEHOY.
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20.2. NpomexyTo4yHasa aTTecrauums

MpomexyToyHaa atTecTauusa no AUCUMNIMHE OCYLLECTBNAETCA C NOMOLLLIO CrneaytoLmx
OLEHOYHbIX CPeacCTB:

MepeyeHb TeOpeTUYECKUX BONPOCOB:

1. YucneHHble  BbIYUCIIEHMS,  YNPOLLUEHWE  BbIPaXEHUW,  TPUrOHOMETPUYecKne
npeobpasoBaHnsa B Maxima

2. BeluncneHue npegenos, anddepeHumnpoBaHne n nHTerpmpoBaHue B Maxima

3. Uucnosble pagbl NpeactasneHue Yyncnosbix pagos B Maxima

4. PeweHune anrebpanyeckux ypasHeHmn B Maxima

5. MaTpuuyHble Bbluucnenus. Onpegenutenu. PeweHne cuctem anrebpandeckmx
ypaBHEHUN

6. dndpbepeHumnansHble ypasHeHus B Maxima

7. Npaduyeckme Bo3amoxHocTn Maxima. O6paboTka AaHHbIX

8. MeTog JOninepa

9. Metoa 3Anepa-Kowwm

10. MeTton PyHre—KyTTa 4 nopsiika TOMHOCTU

11. MeTog KOHEYHbIX pa3HOCTEN peleHns KpaeBbiX 3agady Aans  OObIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHNI

12. MeTopg ceTok pewleHns anddepeHumnanbHbiX ypaBHEHUA B YaCTHbIX MPOM3BOAHbIX

MepeyeHb NpakTUYECKUX 3aJaHUN:
1. Pewntb 3agadvy Kowwn gns gudpdpepeHumnanbHOro ypaBHEHUS y’ = f(X, y) Ha oTpeske

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

Onnepa-Kowmn, metogom PyHre-Kytta 4 nopsigka, HanWTuM BENWYMHY MOrPELUHOCTM B KaXOOoM
crniydyae, noCTpouTb rpachuku peleHuin M CPaBHUTb MPUOMMKEHHbIE pPEeLeHUss C  TOYHbIM
pelwleHnem. Kakon ns metogoB gaet 6onee To4uHOE NpubnmxkeHne?

1. y' =5x+2cos(y +2.6),y(0) =15, [0,1];
2.y - y©0)=1[04];

X*+y
3.y =3e*+2y, y(0.3)=1.415,[0.3,0.6];
a.y' =x*+y?, y(0)=0.27,[0,1];
5.y =x*—xy+y?, 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];
0.y =x* -y, y@)=-1, [12];

1.y =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—sin2—3}/, y(0)=1,[0,2];

15. y' =2x-y, y(0)=-1,[0,05];
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2. Haiitu pewwenue ypasHenus YY" + p(X)y' +q(x)y = f(X) Ha otpeske
a,y(a) + a,y'(a) = A

By®)+ B,y (0)=B

rnea,, a,, 3, 5, - MOCTOsIHHbIE V||al| + |a2| # 0,|ﬁ1| + |,32| #0.

y'(0.6)=0.57

y(0.9)—0.95y/(0.9) =3

y {y(0.4) =0.7

2. y"+2y'+—=10
2X y(0.7)-2y'(0.7) =3

[a,b]ynosneTBopmou.lero yCrnoBuAM {

Ly +y —xy=2x {

y(0.9) - 4y'(0.9) = -1
y(1.2)=3

y(0.6) =05

y(0.9) - 0.5y'(0.9) = 6
y(0.85) — 2y'(0.85) = -1
y(L.15) =2

3.V +xy' +2y=x-3, {
4.y +y =2xy =%, {

5 y' —2xy'+y=1, {

6. y"+2y'_l:9, {Y(O-Ar):().’l
3X y(0.7)-y'(0.7) =-3
'(0.5)=0.6
1y -3y exy=25¢, | O
y(0.8)-0.8y'(0.8)=2.5
'(0.5)=0.4
8. V' +2y —xy =%, y'(0.5)
y(0.8) - 0.8y'(0.8) =3.5
'(0.6)=0.6
0. y" - 05y +15xy=—3x2, 17 00
y(0.9)-0.9y'(0.9) = 2
0.3)=0.15
0.y -3y'+L=7, y(0.3)
X y(0.6) - y'(0.6) =-2.5

MpomexyToyHasa aTTecTauumsa npegHasHavyeHa ans onpegeneHns ypoBHA OCBOEHWS BCEro
obbema ydyebHoOn gucumnnuHbl. MNMpomexyToyHas aTtTecTauus no SUCUUninHe «YHuBepcarnbHble
MaTemMaTuyeckme nakeTbl» NpoBOAMTCH B (hopme 3a4yeTa.

lMpomexyToyHaa artTecTaumsi, Kak MpaBuro, OCYLLEeCTBNSAETCA B KOHUE cemecTpa.
PesynbTaThl Tekywen atrectaumm oby4varoeroca no peweHno kagpeapbl MOryT 6bITb YYTEHbI MpU
NpoBeAEeHNN NPOMEXYTOYHON aTTecTaumun. pu Hecornacuu cTygeHTa, eMy AaeTcs BO3MOXHOCTb
NPONTU MNPOMEXYTOYHYIO aTTectaumio (6e3 yveta ero Tekywux arrectauMm) Ha obwmx
OCHOBAHWSIX.

Mpn npoBegeHun 3ayeTa yumThbiBalOTCA pe3ynbTaThl labopaTtopHbix paboT, pedeparta no
NpeanoXeHHbIM TeMaM U KOHTPOnbHOW paboTbl. 3aveT npoxoauT B hopme MHOMBUAYarbHOro
onpoca Mno nepeyvHo BONPOCOB K 3a4yeTy U BbINOMHEHUSA B NporpamMMme Maxima 3agay u3 nepeyHs
npakTM4yeckux 3agaHvuin. [ns nonyyYyeHus OLEHKM «3adyTeHO» Ha 3adeTe B KOHUe 9 cemecTpa y
obyyvatoLierocsa OOfMKHA UMETbCHA OLEeHKa «3a4TeHO» MO KOHTponbHOW paboTe u pedpepaty, a
Takke OOMKHbl 6bITb cAaHbl Bce nabopatopHble paboTbl. B NpoTuBHOM crnyyae, CTyAeHT OOMKeH
OTBETUTb Ha COOTBETCTBYIOLLME AOMOMHUTENbHbIE BOMPOCHI B X0A€e NpoBeAeHus 3a4eTa.

| KpuTepuu oLeHMBaHUSA KOMNETEHLUUN | Llikana oueHok
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«3ayTeHO»  BbICTaBMsIeTCS  CTYAEHTY, KOTOpbIA  MPOYHO  yCBOMIN | «3aYTEeHO»
NpPeayCMOTPEHHbI NPOrpamMMHbIA  MaTepuarn; 3HaeT OCHOBbl paboTbl C
nporpammoii Maxima, npaBUrbHO BbLINOMHWM NPeasioXKeHHble 3adaHns Ha
KOMMboTEpE.

[loNONHUTENbHBIM YCNOBMEM TMOSYYEHUS OLIEHKM «3a4TEHO» MOryT CTaTb
XOpOLUME YCNexu Mpu BbIMOSIHEHUN CaMOCTOATENbHON W KOHTPOSIbHOW
paboThl, cUcTEMATUYECKasl aKTUBHAs paboTa Ha NabopaTopHbIX 3aHATUSIX.

«He 3auTeHo» BbicTaBnserca cTygeHTy, KoTopbin He cnpasunca ¢ 50% | «He 3auteHo»
BOMNPOCOB M 3agay. He MOXeT OTBETUTb Ha LOMNOMHMTENbHbIE BOMPOCHI,
npeanoXeHHble NpenogaBaTenem.

20.3 ®oHA OUEeHOYHbIX cpeAcTB C(OPMUPOBAHHOCTU KOMMETEHUMW CTYAEHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCTM4YeckmMx pador

OlNK-3 Cnoco6eH noHMMaTb NpUHUUNBLI PaboTbl COBPEMEHHbIX UH(OPMALUOHHbIX
TEXHONMOMMM WU UCNOMb30BaTb WX AN peweHusa 3agady  npoceccMoHanbHOMN
OeATenbHOCTU

3agaHuns 3akpbITOro TMna ¢ Bblbopom oTeeTa (BbI6GOp OAHOro BapnaHta oTBeTa)

Cumeon % ¢ B Maxima MoxXxeT ObiTb MCNonb30oBaH Ans

F

2. obpalleHns K syeike BBOAA AaHHbIX;
3. obpalleHus Kk sueike BbiBoAA AaHHbIX.

DyHKUMA determinant(Ai B Maxima ncnonb3yeTtcs ang

1. HaxoxgeHusa obpatHon maTpuubl A;
2. o6o3HauyeHus onepaumm anddepeHLMpoBaHUS.

®yHkuma invert(A) B Maxima ncnonb3yeTcsa ons
1. d

2. paHXupoBaHUS NEPEMEHHBIX MO YObIBaHWIO;
3. HaxoXaeHusi TpaHCMOHMPOBaHHOM MaTpULbl A.

Kakoe 3HauyeHne ByaeT nony4eHo B pesynbTaTe BbINOSIHEHWS NOCNea0BaTENbHOCTM
KomaHpg B Maxima:

(%i1) equation:x"5-x"3=0%

(%i2) diff(equation,x,2);

BapuvaHTbl OTBETOB:
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2. X"5-x"3=0;
3. 0=0

OTBeT 1.

TestS
Kakoe 3HauyeHne ByaeT nony4eHo B pesynbTaTe BbINOSIHEHWS NOCNea0BaTENbHOCTY
KomaHa B Maxima:
(%i1) a(n):=if n <=1 then n else (a(n-1)+a(n-2))/2%
(%i2) a(-3);
BapuaHTbl OTBETOB:
1. -3
2. 3/4
3. 1]

OtBerT 1.

3agaHng oTKPLITOro Tuna (KOPOTKUM TEKCT):

Test6
Mpu BbINONHeHWUM onepauum diff(f(x),x,2) B Maxima BbINONHAETCA BblYUCTIEHME
npounasogHon pyHkumm f(x) ............... nopsigka

OTBeT:
BTOpOro

Test7

B Maxima dyHkumsa diff ncnonbesyetca ana o603HavyeHns NPOMU3BOAHBIX B .........c.ue.......
ypaBHEHUSX.

OtseT:

andpdepeHLmanbHbIX

AnddepeHumanbHOM

Test8
PyHKUMA nHTerpupoBaHns B Maxima HasbiBaeTca integrate u umeeT gBa BapuaHTa
Bbl30Ba: AJ1A HAaXoXXaeHnd HeonpeanerieHHoro n onpegerieHHoro ..............

OTBerT:
WHTerpana
WHTEerpanos

Test9

Ana HaxoxaeHus npoussogHon B Maxima ucnonb3dyetcsa dyHkums diff(f(x),x,n) nepsbim
apryMeHTOM KOTOPOW $BNSETCH  ........... , BTOpPbIM - MepemMeHHasd, Mo KOTopou
npounsBoauTca auddepeHunpoBaHme, u TpeTbuM (HeobdA3aTenbHbIM) -  NOPSAAOK

npPoOM3BO4HOM N.

OTBeT:
dyHKUMS



dyHKUMN

B Maxima npu BblYMCNEHNUN KPaTHbIX MPOU3BOAHbLIX MO HECKONBbKUM NepeMeHHbIM
diff(f(x,y),x,n,y,m) nocne ykaszaHus OyHKLUUN NEPEYUCTIAIOTCH ...............
AndbdepeHLMpPOoBaHUA C yKadaHMeM COOTBETCTBYIOLLMX KpaTHOCTEN N,m

nepemMeHHble
nepemeHHas

OlNK-5 CnocobGeH pa3spabaTbiBaTb anropuTMbl U KOMMbLIOTEPHblIE MNpPOrpaMmmbl,
npurogHble Ans NPakTU4YeCKoOro NpMMeHeHus
3apaHns 3akpbITOro Tvna ¢ BbiIbopom oTBeTa(BblIOOP OAHOrO BapuaHTa OTBeTa)

B pesynbTate BbiNnonHeHust B Maxima cneayroLlero uukna
fori:1thruado forj:1thru b do (arraymake (u, [i,j]), u[i,j]:1)$

2. bygeT co3gaHa CTpoKa HyneBbIX 3HAa4YEHU ONUHbI a;
3. 6ynet cosgaH cTtonbel HyneBbIX 3HAaYEHUI ANnHbI b.

B pesynbTate BbiNnonHeHust B Maxima cneayroLlero uukna
fori:1thru m do (u[i,1]:1, u[i,n]:1)$

2. BCe cTonbubl Maccusa Ufi,j] nony4yaTt egMHUYHbIE 3HAYEHWS;
3. nepsas n n-aa CTPOKM Maccmea U[i,j] nonyyaTt eANHNYHbIE 3HAYEHWS.

B pes3ynibTate BbIMNOJIHEHNA B Maxima cneaywouwero ymkna

x:make_array(flonum, n+1)$

2. 6yayT cchopMupoBaHbl N+1 NycTbiIX OAHOMEPHbLIX MAaCCUBOB;

3. byaeTt cdhopMmpoBaH CTPOKOBbLIN Maccue pasmepa n+1.

B pesynbTate BbINONHeHUs B Maxima cnegyowen KoMmaHabl

plot3d(f, [x,1,m], [y,1,n], [plot_format,gnuplot])$
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2. byget noctpoeH rpacduk dyHKunn f OByX nepemMeHHbIX BCTPOEHHbI B OCHOBHOM
dann;
3. byget nocTpoeH rpadmk yHKUUKN Tpex nepeMeHHbIX f.
B pesynbTate BbINONHeHWs B Maxima crieytoLlero umkna umMkn ¢ napameTpom h

fori: 1thru n step 1 do (x[i]:x[i-1]+h)$

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

3. 3anonHATCA MaccuB X N 3HaA4YeHUK, HavmHas ¢ X[2] ¢ warom h .

3aaHnsi OTKPLITOro TMna (KOPOTKWUiA TeKCT):_

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

hyHKUMM yKa3blBaeTCA €AUHCTBEHHbIA apryMeHT ............. NHTErpMpoBaHMs

nepemeHHas
nepemMeHHoOn

®yHkuma ode2(%, y, X) B Maxima HaxoauTt obLiee peLlleHne ans .................. ypaBHEHNSA

anddepeHumansHoOro

anddepeHumansHoe

®dyHKkuMK icl, ic2 B Maxima npegHasHavyeHbl Ans HAXOXKAEHWS ............ peLeHnn

AnddepeHLmansHOro ypaBHeEHMS NEPBOro M BTOPOro NMOpPsiAKOB.

YaCTHbIX
4aCTHOro

Mpu BbINONHEHUM B Maxima crieaytoLlero NnpucBoeHus:
x:make_array(flonum, n+1)$
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OyaeTt co3gaH NycTton OAHOMEPHbIN ........... 3HayYeHur pasmepHoCTn n+1.

OTBeT:
mMaccuB

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3agaHug 3akpbIToro Tuna (Bblbop 0gHOro BapuaHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOop):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6Gannos — yka3saH xoTsl 6bl OANUH HEBEPHbIN OTBET.

3) 3agaHung 3akpbiTOro Tuna (Ha cooTBeTCTBUE):

e 2 6anna - Bce COOTBETCTBMS ONpeaeneHbl BEPHO;
e 0 6annoB — xoTs 6bl OAHO COMOCTaBEHNE ONpPeAEeNeHO HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro TUna (4Mcno):

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

3apaHua paspgena 20.3 pekOMEHAYHTCA K WCMOSIb30BaHUIO NpU NpoBefeHUU
ANarHoCTUYECKMX paboT C uenbl OLEHKUM OCTaTOYHbIX pe3yribTaTOB OCBOEHUS
OaHHOWN AUCLUMNIUHbI (3HAHUW, YMEHUWN, HaBbIKOB).



