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9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi yuebHOU OucyurniuHbl 181151H0MCH:

- MCMNONb30BaHWE B NPOMEeCCMOHANbHON OEATENbHOCTM 3HAHUM M3 obnactn ydyebHowm
ANCUMNAVHBI «YHUBEpPCarbHble MaTeMaTUYECKNE NaKkeThbl».

- (bopMMpOBaHNE MaTeEMATUYECKON KyNbTypbl CTYLEHTOB.

3adayu y4yebHoU OuCUUMNIUHBI:

- (*)OpMMpOBaHVIe n pas3sutune couepmaTeanon JIOTUKMN NMpuMEeHEHNA BBOAUMBbIX NOHATUN W
MeTOO0B AJ1A pelleHNA KOHKPEeTHbIX SKCNnepMeHTallbHbIX U NPUKNaaHbIX 3a4av,

- pa3BnUTnEe HaBbIKOB NPUMEHEHUA MNMOJTyHEeHHbIX 3HaHWN Ha NMpakKTUKe.

10. MecTo yyebHOM AncCUMNNUHBLI B cTpyKType OOI:

AvcumnnuHa «YHuBepcanbHble MaTemMaTU4ecKMe MNakeTbl» OTHOCUTCA K 0bsi3aTenibHOM
Yactu bnoka 1.

[na ero ycnewHoro OCBOEHUS HeoOXOOUMbl 3HAHUA W YMEeHUsi, NPUOBpeTEeHHble B
pesynbtate obydeHuss No npegwecTByOWNM AucunnnnHam: «MaTemaTudecknn aHanmsy,
«Anrebpa», «TexHonoruss nporpammupoBaHus M pabota Ha OBM», «[uddepeHuymnanbHble
ypaBHEHUAY, «YPaBHEHUS MaTeMaTUYECKON (PUIUKNY.

CtyoeHT porkeH cBobogHO BnageTb MaTtemMaTUYecKMMm aHanns3om, Teopuen psaos,
Teopnen YHKUMA KOMIMIEKCHON MEPEMEHHOWN, 3NeMeHTaMn nuMHenHon anrebpbl, obnagaTb
MOMHBLIMW 3HAHUSAMW Kypca OOBbLIKHOBEHHbIX AMddepeHUnanbHbiX ypaBHEHWUA, TEXHOMNOrnemn
nporpaMmmupoBaHus 1 paboton Ha SBM.

AvncuunnuHa aBnaeTca npealwecTsyowen Ans Kypca «4ucneHHble MeToabl».

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMU OCBOEHUs o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-2 CnocobeH MK-2.1. CnocobeH cTpontb | 3HaThb: OCHOBHbIE  MOHATMA 7] MeToabl
ucnonb3oBaTtb anropuTMbl u NPUKNagHbIX nporpamMmmHbIX cpencTs,
COBpPEMEHHbIE peanu3oBbIBaTb X | onpegeneHns, TEPMUHbI, NOAXOAbl K PELUEHUIo
NHEOPMALIMOHHbI NpoOrpaMmHbIMU npuknagHbiX 3agad 6as30BblX KypcoB, 3HaTb
€ TeXHOnornvn npwm mMeTogamu, B TOM npuKnagHble nporpaMMbl
pelleHnmn 3agad yucne Ha 6ase
MaTemaTn4ecKkoro nakeToB YMeTb: NpUMEHATb Ha MpPaKkTMKe OCHOBHbIE
N KOMMbIOTEPHOTrO NpUKnagHbIxX mMeToAbl MPUKNagHbIX NPOrpamMMHbIX CPEeAcTB, B
MOAenMpoBaHus nporpamm obuwem Buae BbINOMHATL —MaTemMaTU4ecKyto
MOCTaHOBKY NPWKNagaHbIX 3adad, Npou3BOAMTb
BbIOOP YMCIIEHHOrO peLleHuns
BnageTtb: HaBblkaMu paboTbl C KOMMbIOTEPOM,
OTnagkM M TecTUpoBaHMs  MPOrpamMmHOro
obecneyeHus
MK-2.2. CnocobeH 3HaTb: COBpEMEHHbIE METOAbI MaTEMaTUYECKOrO
ncnonb3oBaTtb W KOMMbIOTEPHOrO  MOLENUPOBAHMSA  MpM
COBpPEMEHHbIE peLleHnn TeopeTUYECKMX M NPUKNaaHbIX 3agad
mMeToabl
MaTremaTu4eckoro u | YmMeTb: MPUMEHSITb Ha MNpPaKkTUKe OCHOBHblEe
KOMMbOTEPHOrO COBpEMEHHble MeToAbl MaTeMaTWyeckoro u
MOAenupoBaHus KOMMbIOTEPHOIO MOAENMPOBAaHUS MpWU peLleHnn
npu peLeHmum TEOopeTMUYECKMX U NPUKNaaHbIX 3agad
TEOpPEeTUYECKNX U
npvknagHbiX 3agady | Brnagetb: HaBbikamy paboTbl C KOMMbIOTEPOM,
MeToAaMu MaTemMaTU4ecKoro MOAENMPOBaHWA
MpU peLieHNn TeopeTUYecKMX W MNpUKNagHbIX
3agav




12. O6bemM gUcuUNnIIuHbI B 3a4eTHbIX eaMHMuax/yac.— 2 /| 72

dopma NpomMeXyTOYHOM aTTecTauuu:

3auyeT — 7 ceMmecTp

13. TpyAOeMKOCTb No BuAam y4e6Hon paboThbl

TpynoemMkocTb
Bua yuebHoi paGotbi Bcero Mo cemecTpam
7 cemecTp
KoHTakTHas pabota 34 34
nekumu - -
npakTuyeckme - -
B TOM YuUcne: nabopaTtopHble 34 34
KypcoBas pabota - -
KOHMPOsibHbIe pabomel - -
CamocrosaTensHasa pabota 38 38
dopma npomexyTovHOM aTtTecTauun (3avem 3a4eT 3ayeT
— 0 yac./3K3amMeH — yac.)
Utoro: 72 72

13.1. CopepxaHue QUCLMUNIINHDI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIUHBI C
CopepxaHve pasgena aMCunnimHbl
ANCUUNNNHBI NOMOLLbIO
OHNawH-Kypca,
OYMK *
1. lTabopaTopHbie 3aHATUA
OcCHOBHbIe NporpamMmmbl Mathematica, Maple, anbTepHaTUBHble nakeTsbl | hitps://edu.vs
11 CMMBOJIbHOW MaTemMaThKK (Maxima, Octave, Derive 6), MatLab, MathCad. u.ru/course/vi
ew.php?id=1
OcHOBHble  xapakTepucTukm nporpammbl  Maxima,, | 1533
WHTEepdenc  nporpammbl Maxima, YMCNEHHbIE
0 BblYUCIIEHUS, yrnpoLieHne BbIpaXXeHun,
CHOBHbIE XapaKkTepicTuki TPUroHoMeTpu4eckme NpeobpasoBaHus.
nporpammbl Maxima, - :
1.2 onepaumm lMpocTenwune onepaummM maTemaTUHECKOro aHanusa:
BbluMCNeHne npefenos, AauddepeHunpoBaHne u
MaTeMaTn4eckoro aHanmsa. .
WHTEerpvposaHve B Maxima.
Yucnosble pagbl. [peacraBneHne YMcnoBbIX psiaoB B
Maxima.
PeweHune anrebpaudeckmnx | MaTpuyHblie Beluncnennsa. Onpegenutenu.
1.3 ypaBHEHUW W  cucTem B — -
Maxima. MaTpuuHble PeweHne anrebpandeckux ypaBHeHun B Maxima.
BbIYUCIEHUS. PelueHve cuctem anrebpanyeckmx ypaBHEHNUNA.
OO6bIkHOBEHHbIE  AudbdepeHumnanbHble  ypaBHEHMUS,
OundbdepeHumanbHbie 3afava Koww.
1.4 ypaBHeHuns B Maxima
rpa(by]quKme BO3MOXHOCTU nOCTpOGHI/le rpa(bl/lKOB: OBYMEPHOro m TpexmepHOoro
Maxima. O6paboTka nsobpakeHui, onumm rpacukmn B Maxima. ObpaboTka
AaHHbIX AaHHbIX B Maxima. TecToBble 3agaHus
MpubnuxeHHble MeToabI
peLLeHnst 0ObIKHOBEHHbIX MeTog Oiinepa
15 p,md)d)epel:mmaanblx
?_1222;?:”: &Z&?ﬂ; Meton Ownnepa-Kowwn, PyHre—Kytta 4 nopsgka
TOYHOCTM.
MeTopf KOHEYHbIX pa3HOCTEN.
1.6 PeleHune kpaeBbIx 3agay peLleHns KpaeBbixX 3a4ad AN 0ObIKHOBEHHbIX

ANns 06bIKHOBEHHbIX

anddepeHymanbHbIX ypaBHEHNI



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

andbdepeHumanbHbIX
ypaBHEHUN MeToa0M
KOHEYHbIX pa3HOCTEMN.

Meton cetok peweHus | Metogq  ceTok  pelweHus  anddepeHumnansHbIX

17 anddepeHLnanbHbIX ypaBHEHWI B YAaCTHbIX MPOM3BOAHbIX
' ypaBHEHWA B  4acTHbIX | YucneHHoe peleHue andbepeHumnanbHbIX
NPOn3BOAHbIX ypaBHEHWU B YAaCTHbIX MPOU3BOAHbIX.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUA

Ne HanmeHoBaHne  Tembl Bugbl 3aHaTun (4acoB)
n/n | (pasgena) gucumniuHbl | Jlekuuu MpakTnyeckue | JlabopatopHble | CamocTodaTensHas | Bcero
paboTta
1 OCHOBHbIe MporpamMmmbl 2 2 4
CUMBOSBHON
MaTeMaTuUKn
2 OcHoBHbIE 6 6 12
XapakTepuCTUKM
nporpammel Maxima,
onepauun
MaTeMaTU4eCcKoro
aHanusa
3 PelwweHue 4 4 8
anrebpaunyeckux

YPaBHEHUA U CUCTEM B
Maxima. MaTpuyHble
BbIYMCIIEHNS.

4 OundbdepeHumanbHbie 4 6 10
ypaBHeHuns B Maxima
Mpadcunueckne
BO3MOXHOCTU Maxima.
O6paboTka AaHHbIX

5 MpubnuxeHHble MeToabI 8 8 16
peLueHuns
OObIKHOBEHHbIX
AandpdepeHunanbHbIX
YpaBHEHUI NEPBOro
nopsgka B Maxima

6 PeweHune KpaeBblx 2 4 6
3agad ans
OObIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHeHWI MeToa0oM
KOHEYHbIX pasHocTen

7 MeTon ceTok pelueHusi 8 8 16
andpdepeHumnanbHbIX
YPaBHEHUN B YaCTHbIX
NPOn3BOAHbIX
Wtoro: 34 38 72

14. MeToaun4yeckume yKkasaHus ans ob6y4aroLmxcsi N0 OCBOEHUIO AUCLUNIMUHDI

B npouecce npenogaBaHus ANCLMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak nabopaTopHble 3aHATUS, @ TaKkKe pasnnyHble BUAbl CAMOCTOSATENbHOM paboTbl Ha KOTOPYHO
oTBOAMUTCA 38 Yacos.

CamocTosTenbHas yyebHas AesTenbHOCTb CTYAEHTOB N0 AUCUMNINHE «YHUBEpPCarnbHble
MaTeMaTuyeckne nakeTbl» npeanonaraeT BbINOMHEHNE CrieayoLwWwmx 3agaHuin:

1) camocTodaTenbHoe u3yvyeHne Yy4yebHbIXx MaTepuanoB no pasgenam 1-7 ¢
NCNoNb30BaHMEM OCHOBHOW M OOMNOMHUTENBHOW NUTepaTtypbl, MHPOPMALNOHHO-CMPaBOYHbLIX U
MOVCKOBbIX CUCTEM;




2) nNOAroTOBKY K TeKyWuM aTTecTauusiMm: BbINOfIHEHME nabopaTopHbIX 3agaHun,
CaMOCTOATENBHOE OCBOEHUE NOHATUIMHOIO annapara no Kaxaon Teme.

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

. OCHOBHbIE NporpaMMbl CUMBOSIbHOM MaTeMaTUKW.

. Onepaumn maTemaTudeckoro aHanmsa B Maxima.

. MHTerpanbHble npeobpasoBaHusa B Maxima..

. N'padpnyeckne BoamoxHoctn Maxima.

. Pewenwne gnddepeHumnanbHbiX ypaBHEHU B Maxima..

. MpunbnmkeHHble MeToabl pelleHns 0ObIKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHUI
nepsoro nopsigka B Maxima.

Mo Teme 7 obGyvawlmecs cCamMOCTOATENBbHO M3y4yaloT pasgen «YucneHHoe pelueHue
anddepeHumanbHbiX YpaBHEHUA B YaCTHbIX MPOU3BOAHbLIX» U3 TeMbl «MeToq CeTok peLueHus
andpdepeHumanbHbIX  ypaBHEHMA B YaCTHbIX  MPOM3BOOHbIX» CtypeHtam  gns
CaMOCTOATENBHOIO WU3yYeHUss TeMbl MpPeanoXeHo MeTogudeckoe nocobue: [locTpoeHue
peleHnn 3agad ans ypaBsHeHun ¢ YacTHbiMu npoussogHbiMn B MAXIMA / C.A Tkavesa, J1. B
BespyukuHa, A.C. Pabenko N.B. Cagumkos,. - BopoHex: N3gatenbckunin gom BIY, 2021. — 24 c.
URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf

MpumepHble TeMbl pedpepaToB No 3TON TEME:

1..4ncneHHoe pelLeHne HavyanbHO-KpaeBon 3agayvm Ans BOIHOBOIO YpaBHEHUS.

2. YucneHHoe pelueHne HavyanbHO-KpaeBoKn 3agaum A5 ypaBHEHUSA TennonpoBOAHOCTH.

3. YucneHHoe pelueHne HavanbHO-KpaeBoW 3adayn Ans ypaBHeHusa andpdysmn.

4. NMocTpoeHne NpUBAMXKEHHOrO peleHns anddepeHumanbHbIX YpaBHEHUI B YACTHbIX
NPOUN3BOAHbIX.

5. Bwusyanusauma peweHnn B 3D HavanbHO-KpaeBbIX 3ajady Aans  ypaBHEHUN
MaTtemaTnyeckon UsnKN.

Ocoboe BHMMaHMe oby4valoLMXca HanpaBnsAeTCsl HA OCBOEHME MPaKTUYECKUMX METOO0B
YUCNEHHOrO  AudppepeHunpoBaHus, NHTErpMpoBaHus, peLueHns anrebpanyeckux,
AanddepeHumanbHbIX U MHTErparnbHbIX YpaBHEHUA. KauecTBEHHOE BbiNOSTHEHNE NabopaTopHbIX
paboT nogpasymeBaeT MOSIHOLEHHOE MW3yYeHMe U MakcuMarnbHoe 3a[elCTBOBaHWEe BCeX
npenocTaBNeHHbIX obyuvarowmmces NHPOPMaLMOHHO-KOMMYHUKALIMOHHbIX pecypcoB.
MpuopuTteTHON ABNsieTcs paboTta ¢ 06LLeA0CTYNHBIMU COBPEMEHHBIMU NakeTaMmn NporpamMmm.

JTabopaTopHble 3aHATUS peanuayTcs B COOTBETCTBUM C paboymm y4ebHbIM NnaHoM npu
nocrnegoBaTesibHOM U3y4YeHUU ANCUUNIINHBI.

[nsa obecnevyeHns cucteMaTMyeckon u perynsipHon paboTbl N0 U3y4YeHUO ANCLMMNIIMHBI 1
YCMNELLIHOro MPOXOXAEHUSA TEKYLUUX U MPOMEXYTOYHbIX aTTECTALMOHHbIX UCMbITAHUN CTYOEHTY
pekomMeHayeTcs:

1. BbinonHate nabopaTopHble 3agaHus. BbinonHeHne nabopaTopHbIX 3agaHun
HanpaBfeHO Ha OTPaboTKy HaBLIKOB MCMOSIb30BAHUSA CPeACTB M BO3MOXHOCTEN U3ydaeMblX
KOMMbIOTEPHbIX NporpaMmm. [pu BbINONHEHUN 3adaHuMs HeobXoauMO MPUBECTU pas3BeEpHYTbIe
MOSICHEHUS1 BbIMOMHEHUS 3aJaHusl, MpoaHanM3MpoBaTb MNOJTyYeHHble pesynbTaTbl. [lpu
HeobxogmMmocTn obyyarowmecs MMEerT BO3MOXHOCTb 3adaTb BOMNPOCHI MpenogaBaTenio U
paspeLLnTb BO3HUKLLME TPYAHOCTH.

2. MNocewaTtb ayanTopHble nabopaTopHble 3aHATUSA; caaBaTb nabopaTopHblie paboTbl No
n3ydeHHolM Temam. [lpu nogrotoBke W cpoaym nabopaTopHbiX paboT pekomeHayeTcs
nucnonb3oBaHme y4ebHoOM nuTepaTypbl, AOMNOMHUTENbHbLIX (PaknoB C TEOpPETUYECKUM
MaTepuanoMm no u3y4yaemblM Temam (3NeKTPOHHble dannbl [aHHbIX WM pacneyaTku
MaTepuarnoB nepegatrTcsa ctygeHtam). o Bcem Temam NpeacTaBnaTCa Matepuarbl, KOTopble
ncnonb3ylTca B paboTe, kak B nabopaTtopun, Tak U NPy BbINOSIHEHWMM 3aJaHU B LOMALLHUX
ycrnosuax. B cBA3M C TeM, 4TO akTUBHOCTb oOby4arolierocss Ha NnabopaTOpHbIX 3aHATUSX
ABNAETCA NpegMeTOM KOHTPOSS ero NpOABMXEHUS B OCBOEHUWN Kypca, TO NOAroTOBKa K TaknM
3aHATUAM TpebyeT OTBETCTBEHHOIO OTHOLLEHUS.

3. Bbibpatb Bpemsa gns paboTtbl ¢ nuTepaTypon nNo gucuunnvHe B O6ubnuoteke u
caMoCToATENbHOM paboTe B KOMMbIOTEPHOM Kriacce.

OO, WN-



http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf

4. MaTtepwuarnbl Kypca B cucteMe «INeKTPOoHHbIN yHuBepcuteT»( 4. Matepuansl Kypca B
cucteMe «ANEeKTPOHHbIN yHuBepcuTeT» (https://edu.vsu.ru/course/view.php?id=11533).

15. lMepeyeHb OCHOBHOM WU [OOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oOCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
Bnagummpoe B.C. COOpHMK 3agady nNo ypaBHEHUSIM MaTemaTtmyeckon  uavkm /
1 B. C. Bnagnmwupos, B. l. Muxannos, T.B. Muxannosa, M. WN. WabyHuH. — M : dusamatnur,

2016. — 518 c. URL: https://biblioclub.ru/index.php?page=book&id=485543
TkayeBa C.A. CyMBOMbHbIE BbIYUCIIEHUA B CUCTEMax KommbitoTepHon matematukm [ C.A

2 TkaueBa, 1.B. Caguukos, J1.B bespydkuHa. - BopoHex: N3pgaTtenbckuit gom BIY, 2020. — 69 c.
TkauyeBa C.A. locTpoeHue pelleHnn 3agad Ans ypaBHEHUM C 4aCTHbIMW NPOU3BOAHBLIMU B
MAXIMA / C.A TkaueBa, JI. B bBbespyuykuHa, A.C. PabeHko l.B. Caguukos,. - BopoHex:

3 MNapaTenbckuin gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf
Psaberko A. C. CUMBOJIbHbIE BbIYMCIIEHUSI B CUCTEME KOMMbIOTEPHOM MaTeMaTukn Maxima / A.
C. PsbeHko, C. A. TkayeBa / BopoHeXckuii rocyqapcTBEHHbIN YHUMBEpCUTET. — BopoHex :

4 Wspatenbckun gom BIY, 2024. — 80 c.

6) fononHuTEnNbHasa nNuTeparypa:

Ne n/n MICTOYHNK

CrMBOSBHbIE BbIYMCIIEHMS B CUCTEME KOMMbIOTEPHON MaTteMaTukm Maxima [OneKkTpoHHbIN
pecypc] : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-T ; cocT.: C.A. Tkauesa, J1.B.
BespyukuHa, .B. CagumkoB .— ONEKTPOH. TeKcToBble AaH. — BopoHex, 2015 .— 3arn. ¢

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

Yunykapes E.A. KomnbloTepHas matemaTtuka ¢ Maxima / E.A. Ynukapes. — M.: ALT Linux, 2012.

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

B) MHOPMALIMOHHbBIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n McTOoYHUK
Mathematica (http: // www.wolfram.com/)

Maxima (http: // www. maxima.sourceforge.net/)
http://www.lib.vsu.ru - anekTpoHHbI kaTtanor 3HE BI'Y

OBbC «YHuBepcuteTckas bubnmoTeka oHNamH»

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

QR IWIN(F

16. NMepe4veHb y4eOHO-MeTOANYECKOro obecneyeHns ANs CaMOCTOATENIbHOW PaboThbl

Ne n/n McToYHmK

CuMBOMbHbIE BbIYMCINEHUS B CUCTEME KOMMbIOTEPHOW MaTeMaTukm Maxima [OneKTpOHHbIN
pecypc] : y4yebHoe nocobue ansa By3oB : [gnA cTyd., ob6yd. no HanpaeneHusm 01.03.01
Matematuka, 02.03.01 MaTemaTuka ©n komnbloTepHble Haykn, 01.03.04 T[lpuknagHas
MaTemaTuka u no cneyunansHoctu 01.05.01 dyHaameHTanbHaa MaTeMaTuka U mexaHukal : [ans
1 2-5 K. o4HoW chopMbl 0Oy4eHus mart. cak.] / BopoHex. roc. yH-T ; coct.. C.A. TkayeBa, J1.B.
BespyykuHa, M.B. CagunkoB .— JneKTpoH. 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>.

TkayeBa C.A. CuMBONbHbIE BbIMMCIIEHMST B CUCTEMAx KoMMbtoTepHon Mmartematukm / C.A
TkaueBa, 1.B. Caguukos, J1.B bespydkuHa. - BopoHex: N3paTtenbckui gom BIY, 2020. — 69 c.

3 TkauyeBa C.A. lNocTpoeHue pelleHun 3agay Ans ypaBHEHMN C YaCTHbIMU MNPOWU3BOAHbLIMU B
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MAXIMA / C. A. TkaueBa, JI. B bBespyukuHa, A. C. PsabeHko IN. B. Cagunkos,. - BopoHex:
M3patenbcknun gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf

PsabeHko A. C. CUMBOJIbHbIE BbIMUCIEHMS B CUCTEME KOMMbIOTEPHOM MaTemaTukm Maxima / A.
C. PsabeHko, C. A. TkayeBa / BopoHeXCKuiA rocyqapCTBEHHbLIN YHMBEpPCUTET. — BopoHex :
4 MN3paTtenbckuin gom BIY, 2024. — 80 c.

5 lMonoxeHne 06 opraHu3aumMmM camocToATenbHOM paboTbl obyvatowmxcs B BopoHexckom
rocyfapcTtBeHHOM yHMBepcuTeTe

17. OO6pasoBaTtenibHble TEXHONOrMKU, MUCNOoNib3yeMble MNpu peanusaumum y4ebHoOM
OUCUMNNUHBLI, BKIMOYasA [AOUCTaHUMOHHbIe obpa3soBaTesfibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanu3aumm OUCUMNAMHBI  UCMOMb3YKOTCHA  criegylowme  obpasoBaTenbHbIe
TEXHOMOIrMU: NOrnYyeckoe NOCTPOeHMEe AUCUUNINHDBI, YCTaHOBIEHNE MeXNPeaAMETHbIX CBSA3EW,
0603HayYeHne TeopeTUYeCKoro W MpaKTMYECKOro KOMMOHEHTOB B Yy4ebHOM MaTepwuarne,
aKkTyanusaums NIMYHOro M y4eBHOo-NpodhecCnoHanbHOro onbitTa O0Yy4YarLMXCH, BKIHOYEHUE
3NEMEHTOB AUCTAHLMOHHbIX 06pa3oBaTerbHbIX TEXHOOTUN.

B npakTuyeckon 4acTtu Kypca MCnosnb3yeTca cTaHaAapTHOE COBpPEeMEHHOEe MporpaMmHoe
obecneyeHne nepcoHanbHOro KOMMNbLTEPA.

B yactm ocBoeHMss maTepuana MEKUMOHHbIX W NabopaTopHbIX  3aHATUN,
CaMOCTOATENbHON paboTbl MO OTAENbHBLIM pa3gernamM AUCUUNINHBI, MPOXOXAEHUSA TEKyLLEen n
NMPOMEXYTOYHON aTTecTaumm MOXeT NPUMEHATLCA 3NEKTPOHHOoe obyveHne U ANCTAHUUOHHbIE
obpa3soBaTtesbHble TEXHOOTNMN, B 4YaCTHOCTH, SNEKTPOHHbIN KypcC
(https://edu.vsu.ru/course/view.php?id=11533) Ha nopTane «ANeKTPOHHbIN yHnBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YECKoe obecnevyeHme AUCUMUNIINHDI:

[na npoBegeHnst nabopaTopHbIX 3aHATUI UCMNONb3YKTCA KOMMbIOTEPHbIE Knacchl. OAns
CaMOCTOATENbHON pPaboTbl UCMONb3yeTCs Knacc C KOMMbKTEpHOM TexHukon (ayg. 310),
pacnonoXeHHbIn Ha 3 aTaxe y4ebHoro kopnyca Ne 1.

KoMnbloTepHbIA Knacc: cneuvannanpoBaHHas mebenb, MapkepHasi Aocka, nepcoHarnbHble
KOMMNbIOTEPHDI

Ubuntu (6ecnnatHoe u/unu ceoboaHoe MO, nuueHaus: https://ubuntu.com/download/desktop );
LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu cesobogHoe 10O,
nnueHsus: https://ru.libreoffice.org/about-us/license/ );

Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe w/unn ceobogHoe MO, nuueHsus:
https://www.mozilla.org/en-US/MPL/ )

Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unu cBobogHoe [10O, nuueHsus:
http://maxima.sourceforge.net/fag.html).

B camoctodarensHon pabote obyvarouwmecs MCNoNb3yrT pecypcbl 30HaNbHOW Hay4HOWM
6rbnuotekun BI'Y (anekTpoHHbIn kaTanor: http://www.lib.vsu.ru)

19. OueHo4Hble cpeaAcTBa ONs NPOBeAeHUS TeKYLEero KOHTPOossi ycrneBaemMocTu 1
NPOMEXYTO4YHOM aTTecTauumn

MopsdoK OLUEHKM OCBOeHMA obyvalwmmncsa ydebGHoro maTepuana onpegenseTtcs
coaepXaHueM crieayoLmx pa3aenos AUCLUUNMUHBIL:

HanmeHoBaHue WHankaTop(bl)
(o]
,.',\;,_., pasfena AncumniinHbl K%“&';?;;EH AOCTMXKEHUS OueHouHble cpeacTaa
(Monynsi) KOMMNeTeHLMm
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OCHOBHbIE MporpamMmmbl

JTabopaTopHble paboThl

1 CAMBOTbHON MK-2 MK-2.1, MK -2.2 TecToBbIE 3a4aHMSA
MaTeMaTuKm ’ KM (3aueT)
OcHoBHbIE MK-2 JlabopaTopHble paboTbl
XapaKTepUCTUKK TecToBbIE 33aaHMSA
nporpaMmmbl Maxima, KUM(3aueT
2 onepaLmm MK-2.1, NK -2.2, ( )
MaTeMaTn4eckoro
aHanuaa
PelueHue MK-2 JlabopaTtopHble paboTbl
anrebpanyeckunx TecToBbIE 3agaHNSA
3 ypaBHEHWI U CUCTEM B nK-2.2 KMM(3a4yeT)
Maxima. MaTpuyHble
BbIYMCIEHNS.
OndpdepeHunansHbie MK-2 MK-2.2 JlabopaTopHble paboTbl.
ypaBHeHus B Maxima TecToBble 3a0aHUA
4 Mpacbuyeckme KMM(3a4eT)
BO3MOXHOCTN Maxima.
O6paboTka AaHHbIX
MpnbnumxeHHble MK-2 MK-1.2, MK-2.2 JTabopaTtopHble paboTbl
meTodb! peLieHns KMM(3aueT)
OObIKHOBEHHbIX
5 andbdpepeHumanbHbIX
YpaBHEHUI NEPBOro
nopsigka B Maxima.
MK-2 MK-2.1 JlaBopaTopHbie paboTbl
PelueHune kpaeBbIx KMM(3a4eT)
3agavy ons
6 OObIKHOBEHHbIX
andbdepeHumanbHbIX
YpaBHEHU METOOOM
KOHEYHbIX pa3HOCTEMN.
MeTopq ceTok peLueHns MK-2 NnK-2.1,NK-2.2 JTabopaTtopHble paboTbl
7 nmcbcbepeyu,maanblx KUM(3ayeT)
YPaBHEHWUI B YaCTHbIX
NPON3BOAHbIX

lNpomexyToyHasa aTTectaums
dopma KOHTpons - 3a4eT

lMepeyeHb BONpOCOB 1 3aaHnin K 3a4eTy
KUM(3ayeT)

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme

npoueaypbl oueHnBaHuns

20.1. TeKywmni KOHTPONb YyCNeBaeMoOCTH

KoHTpoOsb ycnesaemMoCthn no AucuuniinHe OCyLeCTBIAeTCA C NOoMOLbHo Cclieayruwnx

OLUEeHO4YHbIX CpeacCTB:

MpumepHbIN NepeyYeHb 3agaHMn AnNA nabopaTopHbIX paboT:

1. Beluncnute nepByto Npon3BoaHY0 dyHKLMM B NakeTe Maxima y= Exe — gx5 + §X3 +2X+7.
6

2. PewuTe cneyoLyto cuctemy
3X-2y+4z=2
3X—-y+3z=1

X+3y—-2z=0

ypaBHEHUI MaTPUYHbIM cnoco6om




) . sin®x
3. Hangute I|m—3

(8 nakete Maxima).
x-7 ]+ COS” X

4. Pewwntb andpdepeHunanpHoe ypaBHeHme B nakete Maxima:

y' —y' —2y=0.

5. BbNVICJ'IVITeJ‘ xdx (B nakeTe Maxima).
(x—l)(x+1)2

6. Beluncnute nponseegeHme 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 cnegyouwme oyHKUMK
1. sin® x 2. In(2 + X)

8. Pewwutb 3anady Kown ans auddeperumansHoro ypasterns Y = f (X, y)Ha otpeske [a,b],

npuv 3agaHHOM HayaribHOM YCIOBUU y(a) = Cc warom h: Metogom 3unepa, metogom Aunepa-Kown,

meTogom PyHre-Kytta 4 nopsigka, HaWTuU BENWYMHY MOrPELIHOCTM B KaXaoM chnydae, MNOoCTpouTb
rpacomKkn peLeHnin n CpaBHUTb NPUOMKEHHbIE PELLEHNS C TOUHbIM pelleHneM. Kakon ns metogoB aaet
bonee To4yHOE NpUGIMXKEHNE?

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

X"+
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. y’:zyy_x, yn =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,[0,0.5];

13. y' =7+ 2sin(y —x), y(0) =1, [0,1];
2

14. y/:x_sin?y, y(0)=1, [0,2];



15. y' =2x-y, y(0)=-1,[0,0.5];
9. Haitn pewetne ypasHerns Y + p(X)y' +q(x)y = f(X) Ha oTpeske [a,b]yaosneTsopsiowero
ay(@) +a,y'(a) = A
fy(0)+ £,y (0) =B
rae oy, o, By, 3, - nocTosHHbIE WMoy | +|as,| % 0,| B |+|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
y(0.85) - 2y'(0.85) =-1
y(1.15)=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
y(0.3)=0.15
y(0.6) — y'(0.6) =-2.5

yCrnoBUsIM {

1y +y —xy=2x%, {
2. y"+2y'+l:10, {
2X
3. Y+ Xy +2y=x-3, {
4. y"+y =2xy =Xx°, {
5.y —=2xy'+y=1, {
14 !’ y
6. Y +2y ——=09,
y' +2y 3 {
7.y =3y +xy =2.5%°, {
8. y"+2y —xy=x’, {
9. y"—0.5y' +1.5xy = -3%°, {
X

10. y”—3y’+X:7, {

10. MeTooOM CeTOK HaWTU pelleHue criedylolen HayarnbHO-KpaeBon 3ajayvv Ans BOMHOBOMO

YpaBHEHUA:
2 2
a—l:—aza—lj:O,OSXSm,OstSn
ot OX
u(x,O):O,Zxcosiﬁ—XJ, - _
2 ) atl,

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

Tekywmn KoHTponb npeacTtasnseTr cobon npoBepKy YCBOEHUS yyebHOro maTtepuana
TEOPEeTUYECKOro U NPaKTUYECKOro xapakrepa, perynsapHo OCyLLECTBIISEMYIO Ha 3aHATUAX.



Llenb TekyLiero KOHTPOIS: onpegenexve YPOBHS ChOpMMPOBaAHHOCTH
npodeccnoHanbHbIX KOMMETEHUUA, 3HAaHMA W HaBbIKOB AeATeNnbHOCTM B 0bnactm 3HaHun,
nanaraembix B Kypce.

3agaum TekyLlero KOHTPors: NPOBECTUN OLuEeHNBaHWe

1. YpOBHS OCBOEHUSI TEOpPeTUYECKMX W MPaKTUYECKUX MOHATUN, Hay4HbIX OCHOB
npodgeccnoHanbHoOW AeATenbHOCTY;

2. cTeneHn TroTOBHOCTM Oby4vatolleroca NpUMMEHSATb TeOpeTUYeckue u npakTuyeckue
3HaHUA W NPOPECCUOHANBHO 3HAYMMYIO WHGOpPMaLMo, CHOPMUPOBAHHOCTU KOFHUTUBHbBIX
YMEHUN.

3. NprMoOBpPETEHHbIX YMEHUN, MPOCECCUOHANbHO 3HaYUMbIX Ans NPodeCcCUOoHaNbHOM
AeATerIbHOCTN.

Tekywnn KOHTpONb NpedHasHayeH Ons NpoBepkn xoda M kadecTBa (PpOpMUPOBAHUS
KOMMNEeTEeHUMA, CTUMYNMpOBaHus Yyd4ebHon paboTbl obyvyaeMbix W COBEPLUEHCTBOBAHMS
METOANKN OCBOEHMSI HOBbIX 3HaHM. OH obecnevnBaeTca nposeaeHMeM nabopaTopHbix paboT
N cCaMOCTOATENbHON paboTbl. BeinonHeHne nabopaTtopHon paboTbl N NPOBEPOYHON paboThl B
(BUOe TeCTOBbIX 3ajaHNIN) OLEHNBAETCH MO LUKane «3a4TeHO» N «HE 3a4YTEHOY.

20.2. NMpomexyTo4yHasa aTTecTauums

lMpomexyToyHasa aTtTecTaumsi N0 AUCUUNIIMHE OCYLLECTBASETCA C NMOMOLLLIO CreayoLwwmx
OL€HOYHbIX CpeacTB:

MepeyeHb TeOpeTUYECKUX BONPOCOB:
1. YncneHHble BbIYUCNEHNS], YNPOLLEHNE BbIPAXEHUIN, TPUrOHOMETpUu4eckme npeobpasoBaHns B
Maxima
. Beluncnenue npegenos, auddepeHumposaHmne n nHterpnposaHue B Maxima
. Yncnosskle psgbl MNpegcrasneHmne YncnoBbix pagoB B Maxima
. PeweHne anrebpaunyecknx ypaBHeHun B Maxima
. MaTtpuuHble BblumcneHus. Onpegenutenu. PeweHne cuctem anrebpanyecknx ypaBHeHWU
. QudpdepeHymnanbHble ypaBHeHNs B Maxima
. N'pacpnyeckme BoamoxHocTn Maxima. O6paboTka gaHHbIX
. MeTton Onnepa
. Metog Onnepa-Kowumn
10. MeTtoa PyHre—KyTTa 4 nopsigka TOMHOCTM
11. MeTog KOHEYHbIX pasHoCcTeEN pelweHns KpaeBbiXx 3agjad  ans  OBbIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHNI
12. MeTopq ceTok pelleHus auddepeHumnanbHbIX ypaBHEHUA B YACTHbIX MPON3BOAHbLIX

O©Coo~NOOOAPR,WN

MepeyeHb NPaKTUYECKUX 3a4aHNI:
1. PewnTs 3anavy Kowu ansi auddeperumansHoro ypasrenns Y = (X, y)Ha otpeske [a,b],

Npu 3agaHHoM HavanbHom ycriosun Y(@) = Cc warom h: MeTogom Jiinepa, metopnom dinepa-Kowuu,

metogom PyHre-Kytta 4 nopsgka, HaWTu BENWYMHY MOrPELIHOCTU B KaXKAOM Clnyyae, MOCTPOUTb
rpacouvKkn peLeHnin n CpaBHUTb NPUBNMXKEHHbIE PELLEHNS C TOYHbIM pelleHneM. Kakon us metogos aaet
©onee To4yHOE NpUGNMXKEHNE?

1. y' =5x+2cos(y +2.6), y(0) =15, [0,1];
2.y =N, 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. y/:2yy‘x, y) =2, [1.2];

9. y' =2x+cosy,y(0)=0, [0,0.1];

10y =x’~y, y()=-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_sin%y, y(0) =1, [0,2];

15. y' =2x-y, y(0)=-1,[0,0.5];
2. Haittn pewetne ypasHenns Y + p(X)y' +q(x)y = f(X) Ha oTpeske [a,b]yaosneTsopsiowero
ay(@)+a,y'(a)=A
fy0)+ [,y (b) =B
rae oy, a,, By, 3, - nocTosHHbIe WMoy | +|a,| % 0,| B |+|B,| % 0-
y'(0.6)=0.57
y(0.9)—0.95y'(0.9) =3

5 y"+2y'+l:10, y(0.4)=0.7
y(0.7)-2y'(0.7) =3

yCrnoBusM {

1. yn_i_y!_xy:zXZ, {

2X
y(0.9)-4y'(0.9)=-1
y(1.2)=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
y(0.3)=0.15

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

3. Y+ Xy +2y=x-3, {

4.y +y =2xy =Xx°, {

5.y =2xy'+y=1, {
14 !’ y

6. Y +2y ——=09,
y +2y 3x {

7.y =3y +xy =2.5%°, {

8. y"+2y —xy=x’, {

9. y"—0.5y' +1.5xy = -3%°, {

10. y”—3y’+X:7, {
X

MpomMeXxyToyHaa arrecrauus npegoHasHa4vyeHa And onpeageneHnda ypoBHA OCBOEHUA




BCcero ob6bema y4vebHOM aucumnnuHbl. [MpoMexyToyHast aTTecTaumst no  AUCUUNINHE
«YHuBepcanbHble MaTeMaTMYeCKNE NakeTbl» NPoBOAMTCS B hopme 3ayeTa.

lMpomexyTouHaa aTTecTaumsi, kak npaBUMO, OCYLLECTBNSAETCS B KOHUE CeMecTpa.
Pes3ynbTaTbl TeKyLLeln aTTecTaumm oby4datoerocs no peleHnto kadeapbl MOryT ObiTb Y4YTEHbI
npyv nNpoBedeHUN MPOMEXYTOYHOW aTtTectauun. [pu Hecornmacum CcTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTM MPOMEXYTOYHYI0 aTTecTaumio (6e3 yyeTta ero Tekylmx aTTectauuin) Ha
06LWMX OCHOBaHMUSAX.

Mpu npoBedeHMM 3a4yeTa Yy4uuTbIBAlOTCA pesynbTatbl fabopaTopHblx paboT u
NpoBepoYHOM paboThl. 3ayeT npoxoantT B OpME WHAMBMAYANbHOrO Onpoca Mo MNepeyHto
BOMPOCOB K 3a4yeTy M BbINOMHEHUS B nporpamme Maxima 3agay M3 nepeydHsi NpakTUYeCcKuX
3aJaHui, a Takke TeCTOBbIX 3aAaHui. [N NonyyYeHnst OLIEHKN «3a4TEHO» Ha 3a4eTe B KOHLUe 7
ceMecTpa Yy obyyvarollerocsi OomKHa MMETbCS OLiEHKa «3a4YTeHO» MO MpPOBEpOYHON paboTe
(npoBOAMMON B BMOE TECOBbLIX 3adaHuWK), a Takke AOMKHbl ObiTb caaHbl BCe nabopaTopHble
pabotel. B npoTuBHOM cny4ae, CTyAeHT [OOIMKEH OTBETUTb Ha COOTBETCTBYHLUME
AONONHUTENbHbLIE BOMPOCHI B XOA€E NPOBEAEHNS 3a4eTa.

Kputepum oueHnBaHna KoMneTeHLnn LLikana oueHok
«3ayTeHO» BbICTABNAETCSA CTYOEHTY, KOTOpbIM MPOYHO YCBOWS | «3a4YTEHO»
NpeayCMOTPEHHbIN NMPOrpaMMHbIA MaTepuan; 3HaeT OCHOBblI paboTbl C
nporpammon Maxima, npaBuibHO BbIMOMAHU NPeanoXeHHble 3adaHus
Ha KOMMblOTEpE.

[onosIHUTENbHBIM  YCIIOBUEM MOJSTYYEHUS OLEHKU «3a4TEeHO» MOryT
CcTaTb XOpOLUMEe YCMexXu Mpu BbIMOMTHEHUM CaMOCTOSATENbHON paboThl,
cuctemaTudeckas akTmeHaga paboTta Ha nabopaTopHbIX 3aHATUAX.

«He 3auteHo» BbicTaBnsercsa cTygeHTy, KOoTopbin He cnpasunca ¢ 50% | «He 3auyTeHo»
BOMPOCOB M 3agad. He MoXeT OTBETUTb Ha LOMOMHUTESbHbIE BOMPOCHI,
npeanoXXeHHble NpenofaBaTenem.

20.3 ®doHA OUEHOYHbIX cpeacTB CGOPMUPOBAHHOCTU KOMMNETEHUUA CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA ANarHoCcTU4YecKkux pador

MK-2 Cnoco6eH ncnonb3oBaTb COBPEeMEHHbIe MHPOPMALMOHHbIE TEXHOSIOMU NPU
pelleHun 3agay MmaTeMaTU4YeCKoro u KOMMNbITEPHOro MogeNMpPoOBaHUsA

3agaHna 3akpbITOro Tvna ¢ BbiIbopom oTeeTa (BbIOOP OAHOIrO BapMaHTa oTBeTa)
Testl
Cumon % i B Maxima MoxeT ObITb MCnonb3oBaH Ans

1. BBoga KOMMNIEKCHOrO Yncna i;

2. obpalleHuns kK nocrnegHen syerke BBOAA AaHHbIX;

3. 0003Ha4YeHns NPOLIEHTOB.

OTtBeT 1.

Test2
®yHKkuma abs(x) B Maxima mucnonb3yetca ans
1. HaxoXgeHus Moayns 3HaYeHus X;
2. HaxoXOeHus 3Haka ymcna Xx;
3. 0603HayeHns onepaumnm CyMMMPOBaHWS.

OTtBeT 1.

Test3
dyHkuma rank(A) B Maxima ncnonbsyeTcs ang



1. HaxoxaeHus paHra MaTpuubl A;
2. paHXUpOBaHWS NepPeMEHHbIX N0 BO3pacTaHuIo;
3. Ans paHXMpPOBaHWUsI NePEMEHHbIX MO YObIBaHWIO.

OTBerT 1.

Test4
Kakoe 3HauyeHune BygeT nony4vyeHo B pesynbTaTe BbINOMHEHUSA NOCNea0BaTeNbHOCTM KOMaHa B Maxima:
(%i1) equation:x"5-x"3=0%
(%i2) diff(equation,x);
BapuaHTbl 0TBETOB:
1. 5*"4-3*x"2=0;
2. XxX"5-x"3=0;
3. 0=0

OTBeT 1. 5*xM4-3*x"2=0;

Test5
Kakoe 3HauyeHune BygeT nony4vyeHo B pesynbTaTe BbINOMHEHUSA NOCNeaoBaTeNnbHOCTM KoMaHa B Maxima:
(%il) a(n):=if n<=1then n else (a(n-1)+a(n-2))/2%
(%i3) A:[]$for n:0 thru 5 do A:append(A,[a(n)]);
(%03) done
(%i4) A,numer;
BapuaHTbl 0TBETOB:
1. [0,1,0.5,0.75,0.625,0.6875]
2. [0,1,1/2,3/4,5/8,11/16]
3.1

3agaHunsg oTKpbITOro Tuna (BBod Ymcna):

Test6

Kakoe 3HauyeHue GyaeT nonyyeHo B pe3ynbTaTe BbINONIHEHUS NocneaoBaTenbHOCTM KOMaH B Maxima:
(%i1) 5+sqrt(3)$

(%i2) sqrt(3)+7$

(%i3) %-%o01;

OtBeT:

2

Test7

Kakoe 3HauyeHue ByaeT nony4yeHo B pesynbTaTe BbiNOMHEHWUS NOCNeaoBaTeNbHOCTM KomaHa B Maxima;
sin(%pi/6)"2$cos(%pi/6)"2$%il+_;

OTBeT:

1

Test8

Kakoe 3HauyeHue GyaeT nonyyeHo B pe3ynbTaTe BbINONHEHUS NocneaoBaTenbHOCTM KOMaH B Maxima;
(%il) f:x"2+x$

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

OTBeT:

2

Test9

Kakoe 3HayeHune bygeT nony4vyeHo B pesynbTaTe BbINOSIHEHUSA NOCNeA0BaTeNbHOCTM KOMaHa B Maxima;
(%i1) f:x"2+x$

(%i2) diff(%,x,3);

OTBeT:

0

Testl10



Kakoe 3HayeHve ByaeT nonyyeHo B pesynbTaTe BbINOMHEHUS NocneaoBaTenibHOCTM KOMaHa B Maxima;
(%i1) A:matrix([1,2],[1,2]) $
(%i2) determinant(%);

OTBeT:

0

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

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

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

2) 3apaHung 3akpbiToro TMna (MHOXeCTBEHHbIV BbIOop):

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

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTcTBMe):

e 2 6anna - Bce COOTBETCTBMUS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTs 6bl OAHO COMOCTaBEHNE ONpPeAeNeHO HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIl OTBET,;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

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

3apaHua paspgena 20.3 peKOMeHAYTCA K UCNOSMb30BaHUIO MNpU MNpoBeAeHUU
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS JaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



