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5. Kadenpa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdepgpa ypaBHeHMM B
YacCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN MaTeMaTu4yeckoro cdakynbteTa

6. CoctaButenu nporpammbl: TkayeBa C.A., kaHA. pun3.-maT. HayK, AOLIEHT
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8. YueOHbIn roa: 2027/ 2028 Cemectp: 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 671510 MCs.:

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

- (bopMMpOBaHME MaTeMaTUYECKON KyNbTypbl CTYAEHTOB.

3adayu y4yebHoU OuCUUMNIUHBI:

- (*)OpMMpOBaHVIe n pas3sutune co,u,ep>|<aTean0|7| JIOTUKN NpUMEHEHNA BBOAMMbIX NOHATUN W
MeTOO0B AJ1A pelleHNA KOHKPEeTHbIX SKCNnepMeHTallbHbIX U NPUKNaaHbIX 3a4av,

- pa3BnUTnEe HaBbIKOB NPUMEHEHUA MNMOJTyHEeHHbIX 3HaHWN Ha NMpakKTUKe.

10. MecTo y4ye6HOM AncuUNUHLbI B cCTpykType OOI:

AncumnnuHa «YHuBepcanbHble MaTemMaTU4ecKMe NakeTbl» OTHOCUTCA K 0bsi3aTenibHOW
Yactu bnoka 1.

[na ero ycnewHoro OCBOEHUS HeoOXOOUMbl 3HAHUA W YMEeHUsi, NPUOBpeTEeHHble B
pesynbtate obydyeHuss NO npegwecTByOWNM aucumninHam: «MatemaTudecknin aHanmsy,
«Anrebpa», «TexHonorus nporpammupoBaHus M pabota Ha OBM», «[uddepeHuymnanbHble
ypaBHEHUAY, «YPaBHEHUS MaTeMaTUYECKON (PUIUKNY.

CtyoeHT porkeH cBobogHO BnageTb MaTtemMaTUYecKMMm aHanns3om, Teopuen psaos,
Teopuen YHKUMA KOMIMIEKCHON MEPEMEHHOWN, 3neMeHTaMn nuMHenHon anrebpbl, obnagatb
MOMHBLIMA 3HAHUSAAMW Kypca OOBbLIKHOBEHHbIX AMddepeHUmnanbHbiX ypaBHEHUI, TEXHOMNOrnemn
nporpaMmmupoBaHus 1 paboton Ha SBM.

AvncuunnuHa aBnaeTca npealwecTsyowen Ans Kypca «4ucneHHble MeToabl».

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUst MO AUCUUNNUHE/MOAYNI0 (3HAHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-2 CnocobeH MK-2.1. CnocobeH cTpouTtb | 3HaTb:  OCHOBHble  MOHATUA U MeTOAb
ucnonb3oBaTtb anropuTMbl u NPUKNagHbIX nporpamMmmHbIX cpencTs,
COBpPEMEHHbIE peanu3oBbIBaTb X | onpedeneHvs, TEPMUHbI, NOAXOoAdbl 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 peLleHns
BnageTtb: HaBblkaMu paboTbl C KOMMbIOTEPOM,
OTnagkM M TecTUpoBaHMs  MPOrpamMmHOro
obecneveHus
MK-2.2. CnocobeH 3HaTb: COBpEMEHHbIE METOAblI 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 MOZENMPOBAaHUS MpWU peLueHnn
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 Bugam y4e6Hon paboThbl

TpynoemMkocTb
Bua yuebHoi paGotbi Bcero Mo cemecTpam
7 cemecTp
KoHTakTHas pabota 34 34
nekumu - -
npakTuyeckme - -
B TOM YuUcne: nabopaTtopHble 34 34
Kypcoas pabota - -
KOHMPOsibHbIe pabomel - -
CamoctosaTensHas 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 ANCUUniuHbI
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/courselvi
ew.php?id=1
OcHOBHble  xapakTepucTukm nporpammbl  Maxima,, | 1533
WHTEepdenc  nporpammbl Maxima, YMCNEHHbIE
0 BblYUCIIEHUS, yrnpoLleHne BbIpaXXeHun,
CHOBHbIE XapaKkTepicTuki TpUroHomeTpuyeckme npeobpasoBaHus.
nporpammbl Maxima, = :
1.2 onepaumm lMpocTtenwne onepaummM maTemaTUH4ECKOro aHanusa:
BbluMCNeHne npefenos, AauddepeHunpoBaHne u
MaTeMaTn4eckoro aHanmsa. .
WHTEerpvposaHve B Maxima.
Yucnosble pagbl. [peacraBneHne YMcnoBbIX psiaoB B
Maxima.
PeweHune anrebpaudecknx | MaTpuuHblie Boluncnennsa. 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 JaHHbix B Maxima. KoHTpornbHas paboTa
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 3a4ady AN 06bIKHOBEHHbIX

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 ypaBHEHW B YACTHbIX MPOU3BOAHbIX

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

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
MaTemMaTU4eCcKoro
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
AandpdepeHumnanbHbIX
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. MeToan4yeckue ykazaHMA Ans ody4yaroLWMXCcA No OCBOEHUIO AUCLUMNSIIUHDI

B npouecce npenogaBaHus ANCLMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
Kak nabopaTopHble 3aHATUSA, a TakKe pasnnyHble BUObl CaMOCTOATENBHOM paboThl HA KOTOPYHO
oTBOAMUTCA 38 Yacos.

CamocTosaTenbHas yyebHas aesaTenbHOCTb CTYAEHTOB MO AMCUUNIIMHE «YHUMBepcarnbHble
MaTemaTuyeckme nakeTbl» npeanonaraeT BbINONHEHME CrieayoLwWwmnX 3a0aHum:

1) camocTodaTenbHoe u3yvyeHne Yy4yebHbIXx MaTepuanoB no pasgenam 1-7 ¢
NCronb30BaHMEM OCHOBHOW U AOMNOSTHUTENBHOW NUTepaTtypbl, UHPOPMALMOHHO-CNPABOYHbIX Y
NMOWUCKOBbIX CUCTEM,;




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

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

. OCHOBHbIE NporpamMMbl CUMBOSIbHOM MaTeMaTuKu.

. Onepaumn maTemaTudeckoro aHanmsa B Maxima.

. MHTerpanbHble npeobpasoBaHusa B Maxima..

. N'padpnyeckne BoamoxHoctn Maxima.

. Pewenwne gnddepeHumnanbHbiX ypaBHEHU B Maxima..

. MpnbnmkeHHble MeToabl pelleHnss 0BbIKHOBEHHbIX AnddepeHumanbHbIX ypaBHEHNN
nepsoro nopsigka B Maxima.

Mo Teme 7 obGyvawlmecs cCamMOCTOATENBbHO M3y4yaloT pasgen «YucneHHoe pelueHue
anddepeHumanbHbiX YpaBHEHUA B YaCTHbIX MPOU3BOAHbLIX» U3 TeMbl «MeToq CceToK 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: N3gatenbcknin 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 BOHOBOIO YpaBHEHWS.

2. YucneHHoe pelueHne HayanbHO-KpaeBoKn 3a4auu A5s ypaBHEHNSA TeNnonpoBOAHOCTH.

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

4. NMocTpoeHne NpUBAMXKEHHOrO peleHns anddepeHumanbHbiX YypaBHEHMUIA B YaCTHbIX
NPOUN3BOAHbIX.

5. Bwusyanusauma peweHnn B 3D HavanbHO-KpaeBbiX 3ajay AOns  ypaBHEHUN
MaTtemaTnyeckon UsnKN.

Ocoboe BHMMaHMe oby4valoLMXca HanpaBnsAeTCsl HA OCBOEHME MPaKTUYECKUMX METOO0B
YUCNEHHOrO  AudppepeHunpoBaHus, NHTErpMpoBaHus, peLueHns anrebpanyeckux,
AnddepeHumanbHbIX U MHTerparnbHbIX YpaBHEHUN. KaueCcTBEHHOE BbINONHEHNE NTabopaTopHbIX
paboT nogpasymeBaeT MOSIHOLEHHOE MW3yYeHMe U MakcuMarnbHoe 3a[elCTBOBaHWEe BCeX
npenocTaBNeHHbIX obyuvarowmmces NHPOPMaLMOHHO-KOMMYHUKALIMOHHbIX pecypcoB.
MpuopuTteTHON ABNsieTcs paboTta ¢ obLea0CTYNHBIMU COBPEMEHHBLIMM NakeTamMmn NporpaMmm.

JTaBopaTtopHble 3aHATMA peanuayoTcsa B COOTBETCTBUM C paboyunm y4ebHbIM naHoM npu
nocrnegoBaTesibHOM U3y4YeHUU ANCUUNIINHBI.

[nsa obecnevyeHns cucteMaTMyeckon u perynsipHon paboTbl N0 U3y4YeHUO ANCLMMNIIMHBI 1
YCMNELLIHOro MPOXOXAEHUSA TEKYLLMX U MPOMEXYTOYHbIX aTTECTALUMOHHbIX UCMbITAHWUA CTYAEHTY
pekomMeHayeTcs:

1. BbinonHate nabopaTopHble 3agaHus. BbinonHeHne nabopaTopHbIX 3agaHun
HanpaBfeHO Ha OTPaboTKy HaBLIKOB MCMOSIb30BAHUSA CPeACTB M BO3MOXHOCTEN U3ydaeMblX
KOMMbIOTEPHbIX Nporpamm. [pu BbINONHEHUN 3adaHust HEOBXOOMMO NPUBECTU Pa3BEPHYTbIE
NMOSICHEHNS1 BbIMOMHEHMS 3aJaHusl, MpoaHanuM3MpoBaTb MOSyYeHHble pe3ynbTaTbl. [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
MaTepuanoB nepegalrTcsa ctygeHtam). o Bcem Temam nNpeacTaBnAnTCa Matepuarnbl, 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 NpoaBUMXEHWUS B OCBOEHUWN Kypca, TO NOAroTOBKa K TakuMm
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 «IANEeKTPOHHbIN yHuBepcuteT»( 4. Matepuansl Kypca B
cucTteMe «ANEeKTPOoHHbIN yHuBepcuteT» (https://edu.vsu.ru/course/view.php?id=11533).

15. lMepeyeHb OCHOBHOM WU [AOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas 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
TkauyeBa C.A. lMocTpoeHue pelleHnn 3agad Ansg ypaBHEHUM C 4aCTHbIMW MPOU3BOOHBLIMU B
MAXIMA / C.A TkaueBa, JI. B bBbespyuykuHa, A.C. Psabenko l.B. Caguvkos,. - BopoHex:

2 M3patenbckmn gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf
3 TkayueBa C.A. CMMBOJIbHbIE BbIMUCIIEHUSI B CUCTEMAX KOMMbiOTepHoW maTemaTukm / C.A

TkaueBa, I1.B. Caguukos, J1.B beapydkuHa. - BopoHex: N3pgaTtenbckuin gom BIY, 2020. — 69 c.

6) fononHuTenNbHasa nNuTeparypa:

Ne n/n McTOoYHUK

CrMBOSBHbIE BbIYNCIIEHMS B CUCTEME KOMMbIOTEPHON MaTteMaTukm Maxima [OnekTpoHHbIN
pecypc] : yuebHoe nocobue ans By3oB / BopoHex. roc. yH-T ; cocT.: C.A. Tkauesa, J1.B.
Bespy4kuHa, M.B. CagumkoB .— OnekTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢

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

Uunykapes 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 McToYHUK

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 - anekTpoHHbIV kaTanor 3HBE BI'Y

OBC «YHuBepcutetckas 6ubnmoTeka OHNamH»

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

OO W N

16. NMepe4veHb y4eOHO-MeTOaNYECKOro obecneyeHnsa ANs caMoCToATeNbHOM paboThl

Ne n/n NcTouHuK

CnMBOMbHbIE BbIYUCIIEHUS B CUCTEME KOMMNbIOTEPHOW MaTtemaTukm Maxima [SnekTpOHHbIN
pecypc] : y4yebHoe nocobue ansa By3oB : [gnA cTyd., ob6yd. no HanpaeneHusm 01.03.01
Matematuka, 02.03.01 MaTtemaTuka ©n KomnboTepHble Hayku, 01.03.04 [lpuknagHas
mMaTematumka u no cneumanbHoctn 01.05.01 dyHaameHTanbHad mateMaTuka n MexaHuka) : [ans
1 2-5 k. ouHoW chopMbl 0ByyeHus mart. dak.] / BopoHex. roc. yH-T ; coct.: C.A. TkaueBa, J1.B.
BespyykuHa, M.B. CagunkoB .— 3neKkTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢
TMTyna akpaHa .— CsobogHbIn goctyn u3 nHtpacetn BI'Y .— TekctoBbin dann .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

TkadyeBa C.A. CuMBOMbHblE BbIYMCMEHUS B CUCTEMax KOMMbloTepHon matematukm / C.A
TkaueBa, 1.B. Capguukos, J1.B bespydkuHa. - BopoHex: N3pgaTtenbckui gom BIY, 2020. — 69 c.
TkauyeBa C.A. lNocTpoeHue pelleHnn 3agad Ans ypaBHEHUM C 4aCTHbIMW MNPOU3BOAHBLIMU B
MAXIMA / C. A. TkaueBa, JI. B bBespyukuHa, A. C. PabeHko . B. Caguukos,. - BopoHex:
M3patenbckmun gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-

136.pdf
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lMonoxeHne 06 opraHM3aumMmM camMocToATeNbHOM paboTbl ofyvatowmxcss B BopoHexckom
rocyfapcTBEHHOM YHMBEpCUTETE

17. OGOpasoBaTesfibHble TEXHONOrMu, MUCNONb3yeMble NpU peanusauum y4ebHOWM
ANCLUMNIINHBLI, BKIMOYass AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Mpn peanu3auum  OUCUMNNMHBLI  UCNONBL3YOTCA  cnefyowme obpasoBaTenbHble
TEXHOMOIrMN: NOrnYyeckoe NoCTPOeHMe AUCUUNINHDBI, YCTaHOBINEHNE MeXNpPeaMETHbIX CBSA3EW,
o603Ha4yeHne TeopeTU4ecKoro W MpPakTU4EeCKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
aKkTyanusauusi JNIMYHOro M Yy4eBHo-NpodeccnoHanbHOro onbiTa 00Yy4YarLMXCH, BKIHOYEHME
3M1IEMEHTOB AMCTAHUMOHHbLIX 0B6pa3oBaTesibHbIX TEXHOOIMINA.

B npakTuyeckon 4acTtu Kypca Mcnosb3yeTcsa cTaHgaapTHOEe COBpeMeHHOoe MporpaMmHoe
obecne4veHne NepcoHanbHOro KoMnboTepa.

B yactMm ocBoeHuss MmaTepuana feKUMOHHbIX W NabopaTopHbIX  3aHATUR,
CaMOCTOATENBbHOM paboTbl NO OTAENbHLIM pa3genam AUCUMNIIMHDBI, MPOXOXAEHUA TeKyLlen n
NMPOMEXYTOYHON aTTecTaumMm MOXeT NPUMEHATLCA 3NEKTPOHHoe obyveHne U ANCTaAHLMOHHbIEe
obpasoBaTtenbHble TEXHONormun, B 4YacTHOCTH, 3NEKTPOHHbLIN KypcC
(https://edu.vsu.ru/course/view.php?id=11533) Ha nopTane «ANEeKTPOHHbIN yHuBepcuteT BIY».

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

[Ana npoBegeHus nabopaTtopHbIX 3aHATUA MCMNOSb3YOTCA KOMMbIOTEPHbIE Kracchl. [Ons
CaMOCTOATENbHON paboTbl UCMONb3yeTCsl KnacCc C KOMMbKTEpPHOW TexHukon (aya. 310),
pacnonoXeHHbI Ha 3 aTaxe yd4ebHoro kopnyca Ne 1.

KomnbloTepHbI  Knacc: crneuvanusanpoBaHHaa Mebenb, MapkepHas [ocka, nepcoHasibHble
KOMMbOTEPDI

Ubuntu (6ecnnatHoe u/unn cesoboaHoe MO, nuueHsus: https://ubuntu.com/download/desktop );
LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu ceobogHoe 10,
nnuensus: https://ru.libreoffice.org/about-us/license/ );

Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe u/unn csobogHoe MO, nuueHsns:
https://www.mozilla.org/en-US/MPL/ )

B camoctoarensHon pabote obyyarouwmecs UCNONb3yT pecypcbl 30HANbHOW Hay4yHOWM
6mnbnuotekun BI'Y (anekTpoHHbIn KaTanor: http://www.lib.vsu.ru)

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

MopsdoK OLUEHKM OCBOeHMA obyyalwmmncsa yd4eGHoOro matepuana onpepgensiercs
coaepXxaHueM crieayoLmx pa3aenos AUCLUUNMUHBIL:

HavnmeHoBaHue WHamnkaTtop(bl)
IL“/"’H pasaena AVCLMMIIMHBI Ko“ag‘(e;?” [OCTUKEHNS] OueHouHble CpeacTBa
(moayns) 4 KOMMNeTeHUnn
OcHoBHble rpOrpamMMme! JlaGopaTtopHble paboTbl
1 CMBOTIEHOM MK-2 MK-2.1, NK -2.2 KoHTponbHasi pabota
MaTemaTuKm ’ KAM(3a4eT)
OcHoBHbIE MK-2 JlaBopaTopHblie paboTbl
XapaKTepucTuKi KoHTponbHas paboTta
5 nporp:gnengul\;ljmma, MK-2.1. MK -2.2 KM (3aueT)
MaTemaTn4ecKoro
aHanmaa
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PelueHune MK-2 JlabopaTtopHblie paboTbl

anrebpaunyeckumx KoHTponbHasa paboTa
3 YPaBHEHWI U CUCTEM B nK-2.2 KMM(3a4eT)
Maxima. MaTpuyHble
BbIYMCIEHNS.
OndpdepeHunansHbie MK-2 MK-2.2 JlabopaTopHbie paboTbl. KOHTponbHas
ypaBHeHuns B Maxima paboTta
4 Mpachnyeckue KUM(3ayeT)

BO3MOXHOCTN Maxima.
O6paboTka gaHHbIX

MpnbnumxeHHble MK-2 MK-1.2, MK-2.2 JlabopaTopHble paboTbl
meTodbl peLleHus KMM(3a4eT)
OObIKHOBEHHbIX

5 andbdepeHumanbHbIX

YpPaBHEHU NEPBOro

nopsagka B Maxima.

MK-2 MK-2.1 JlabopaTopHbie paboTbl
PelueHune kpaeBbIx KMM(3a4eT)
3agady ans
OObIKHOBEHHbIX
6
AnddepeHumnanbHbIX
ypaBHEHU METOO0M
KOHEYHbIX pa3HOCTEMN.
MeTopf ceTok peLueHns MK-2 NnK-2.1,NK-2.2 JTabopaTtopHble paboTbl
7 nmcpcbepel-mmaanblx KMM(3aueT)
YPaBHEHWU B YaCTHbIX
NPOn3BOAHbIX
lMpomexyTouyHasi aTTecTauuns MepeyeHb BONPOCOB U 3aaHuii K 3a4eTy
dopma KOHTpOnS - 3a4eT KMM(3a4eT)

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1. TeKywWwmMn KOHTPONb yCneBaeMoCTun

KoHTpornb ycneBaemocTM MO AUCLUUMIIMHE OCYLLECTBRSETCS C MOMOLLbLIO CneayoLwmnx
OLIEHOYHbIX CPEeaCTB:

MpumepHbIN NepeYeHb 3agaHUn Ansa nadopaTopHbIX paborT:

1. Belumcnute nepByto Npomn3BoAHYI0 dyHKLMM B NakeTe Maxima y= Exe — gxf’ + §X3 +2X+ 7.
6

2. PewwmwuTe cnenyoLyo cuctemy ypaBHeHW MaTpUYHbIM crnocobom
3X-2y+4z=2
3Xx—-y+3z=1
X+3y—-2z=0

3. Haitgute Iimﬂ (8 nakete Maxima).

x>z 1+ cos® X

4. Pewwntb andppepeHumnansHoe ypaBHeHe B nakeTe Maxima:

y//_y/_zyzol



5. Bbl\-IVICJ'IVITeJ. xdx (B nakeTe Maxima).

(x - IXx + 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. PasnoxuTtb B pag Tennopa cnegytowime yHKUMK
1. sin® x 2. In(2 + X)

8. Pewwntb 3anady Kown ans avddeperumansHoro ypasrerus Y = f (X, y)Ha otpeske [a,b],

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

Metogom PyHre-Kytta 4 nopsgka, HanWTWU BENWYUHY MOrPELIHOCTU B KaXKAOM Chnyyae, MOCTPOUTb
rpacdukn peLleHnii N CpaBHUTL NPUBIIKEHHBLIE PELLEHUS C TOYHBLIM pelieHneM. Kakon n3 metogoe gaet
bonee To4yHOE NpUGIMXKEHNE?

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

14. v :x—sinz—gy, y(0)=1,[0,2];

15. y' =2x-y, y(0)=-1,[0,0.5];
9. Haittn pewenne ypasHerns Y + p(X)y' +q(x)y = f(X) Ha oTpeske [a,b]yaoBneTsopsiowero
a,y(@)+a,y'(a)= A’
ByD)+p,y'(b)=B

rAe ay, at,, 3, 3, - NOCTOsHHbIE oy | +|es, | # 0, 3] +|B,| # 0

yCrnoBusim {



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

1y +y —xy=2x7, {

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(1.15) =2

6 yrioy_ Y g [V0H=01
y(0.7)-y'(0.7) =-3

3. Y +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

0.3)=0.15
10. y”—3y’+X=7, ¥(03)
X y(0.6) — y'(0.6) =-2.5

7.y =3y + xy = 2.5x°, {

8. Y +2y —xy=x?, {

9. y"—0.5y' +1.5xy = -3x°, {

10. MeTooomM CeTOK HaWTu peweHne CJ'IeD,yI'OLLI,eVI Haqaano-KpaeBoﬁ 3agayn an4a BOJIHOBOIO

YpaBHEHUA:
2 2
gt—l;—az%zo,ogsm,ostsn
u(x,0)=0,2xcos ”—XJ -
Ot g

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

Tekywmn KOHTpoOnb npeacTtaBnseT cobon npoBepKy YCBOEHUs1 y4ebHOro martepuana
TEOpPEeTUYECKOro N NPaKTUYECKOro XapakTepa, PerynsipHO OCyLLECTBISIEMYIO Ha 3aHSATUSIX.

Lenb TeKywero KOHTpoONS: onpenenexue YPOBHS chopMmnpoBaHHOCTHU
npodeccnoHanbHbIX KOMMNETEHUUA, 3HAHMA W HaBbIKOB AeATerlbHOCTM B obnactm 3HaHun,
n3naraemblx B Kypce.

3agayun TekyLero KOHTPOons: NMPOBECTU OLeHMBaHNE

1. YypOBHS OCBOEHUSI TEOpPeTUYECKMX W MPaKTUYECKUX MOHATUN, Hay4HbIX OCHOB
npodgeccnoHanbHON AesTeNbHOCTY;

2. cTeneHn roTOBHOCTU oby4varolleroca NpUMEHSATb TeOpeTUYeckue n npakTuyeckue
3HaHUs M NpoeccMoHanbHO 3HaYMMy0 WHGOPMaUuno, CHOPMUPOBAHHOCTU KOTHUTUBHBIX



YMEHWNA.

3. NprMoOBpPEeTEHHbIX YMEHUN, MPOMECCMOHANbHO 3HaYUMbIX Ans NPodeCcCUoHanbHOM
AEATENbHOCTMW.

TekyWMN KOHTPOSMb NpeaHa3HayeH Ansa NpoBepku xoda M kadectBa hopMmpoBaHUSA
KOMNEeTeHUMA, CTUMYNMpPOBaHuA YyyebHonm paboTbl oOby4aemblXx W COBEPLUEHCTBOBAHUSA
METOANKN OCBOEHMSI HOBbIX 3HaHM. OH obecnevnBaeTcsa nposegeHMeM nabopaTopHbIX paboT
N camocTtosiTenbHoM paboTbl. BeinonHeHne nabopatopHon paboTsl 1 pedepaTa oueHMBaeTCA
Mo LKane «3a4TeHo» U «He 3a4TeHo». [1o pedepaTtam OLEHKa «3a4TEHO» CTaBUTCHA B Cryvae
pacKkpbITUS NPeanoXeHHOW CTyaeHTam TeMbl. Ecnu cTyaeHT Temy He packpbisi, TO CTaBUTCA
OLEeHKa «He3a4yTeHoy.

Mpn Tekywem KOHTpone YypoBEHb OCBOEHUA y4ebHOW AUCUMMAMHBI U CTENEHb
ChOpMMPOBAHHOCTU KOMMNETEHLNN ONPESENSAOTCA OLLEHKAMUN «3a4YTEHO» U «HE 3a4YTEHOY.

20.2. NMpomexyToyHaa aTrectaums

MpomexxyToyHas aTTecTaumus no AMCUMNIIMHE OCYLLECTBNSETCS C NOMOLLbIO CreayoLwmnx
OLIEHOYHbIX CPEeACTB:

MNMepeyeHb TeOpeTUYECKNX BONPOCOB:
1. YnucneHHble BblYUCNEHWS, YNPOLLEHME BbIPaXEHUIN, TPUrOHOMETpUYeckme npeobpasoBaHns B
Maxima
. Boliuncnenue npegenos, anddepeHumpoBaHme n nHTerpuposaHne B Maxima
. Yucnosskle psabl MNpegcrasneHne YncnoBbix pagoB B Maxima
. PeweHne anrebpanyecknx ypaBHeHun B Maxima
. MaTtpuuHble Bbluncnexus. Onpegenutenn. PewweHne cuctem anrebpanyecknx ypaBHeHUN
. QudbdhepeHumnanbHble ypaBHeHNs B Maxima
. F'padhmnueckme BoamoxxkHocTn Maxima. O6paboTka gaHHbIX
. MeTon Dnnepa
. MeTog 9Gnnepa-Kowwumn
10. MeToa PyHre—KyTTa 4 nopsigka TOYHOCTH
11. MeTog KOHEYHbLIX pa3HOCTEN pelleHns KpaeBbiXx 3agady AN OObIKHOBEHHbIX
anddpepeHumnanbHbIX YpaBHEHUN
12. MeTop ceTok pelleHns anddepeHumnanbHbiX ypaBHEHUA B YaCTHbIX MPOU3BOAHbIX

O©oOoO~NOOOPWN

MepeyeHb NPaKTUYECKMX 3afaHMWIA:
1. PewnTb 3anavy Koww ansi auddeperumansroro ypasrenns Y = (X, y)Ha otpeske [a,b],

npv 3agaHHOM HayarbHOM YCroBUK y(a) = Cc warom h: Metogom dnnepa, metogom drnepa-Kowuw,

metogom PyHre-Kytta 4 nopsgka, HanWTuM BENIMYMHY MOrpPELUHOCTM B KaXOoM criydae, MOoCTpPOoUTb
rpadnkn peLleHnin N cpaBHUTb NPUBNIMKEHHbIE PeLUEeHNS C TOYHbIM pelleHneM. Kakon ns metoaos gaet
bornee To4yHoEe NpubnmxeHne?

1.y’ =5x+2cos(y +2.6),y(0) =15, [0,1];
2.y = N y(0)=1, [04];

X2+ 2
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, y) =2, [1.2];




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];
14. y’:x—sinz—s}/, y(0)=1,[0,2];

15. y' =2x-vy, y(0)=-1, [0,0.5];
2. Haiitn pewetne ypasrerus Y + p(X)y' +q(X)y = f (X) Ha otpeske [a,b]yaosneTsopsiowero
ay(@)+a,y'(@)=A
Byb)+py'(b)=B
rne e, a,, 3, 5, - NOCTOsIHHbIE V||al| + |a2| # 0,|ﬁ1| + |,32| #0.
y'(0.6) =0.57
y(0.9) —0.95y'(0.9) =3
2. y"y2y + L =10, {V(O"‘) =07

y(0.7) = 2y'(0.7) =3

yCroBUsiM {

1y +y —xy=2x, {

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(1.15)=2

6.y +2y YL g JY0H=01
y(0.7)-y'(0.7) =-3

3. Y+ Xy +2y=x-3, {
4.y +y' —2xy =x°, {

5 yn_zxyr_i_y:l, {

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
10. y"-3y'+ Yo7 , {y(0.3) =015

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

7.y =3y + xy = 2.5x°, {

8.y +2y —xy=x, {

9. y'—0.5y" +1.5xy = -3x°, {

NMpomMexyToyHasa aTrecTaums npeaHasHavyeHa Ons OnpeaerneHnst YPOBHS OCBOEHMS
Bcero obbema yyebHOM AaucumnnuHbl. [pomexyToyHast aTTecTaumsi MO OUCUUMNMHE
«YHuBepcarnbHble MaTeMaTU4Yeckme nakeTbl» NPOBOAUTCA B hopMe 3a4eTa.

MpomexyToyHast aTTecTauusi, Kak MpaBWro, OCYLLECTBNSIETCA B KOHLE CemecTpa.
PesynbTaTbl TEKyLLeW aTTecTaumm oby4varoLLerocs no peleHnto kadeapbl MOryT ObiTb YYTEHbI




npy npoBefeHMn NPOMEXYTOYHOW aTTectauuun. [lpu Hecormacuwm cTydeHTa, emy [aeTcs
BO3MOXXHOCTb MPOWTK MPOMEXYTOYHYIO aTTecTtaumio (6e3 ydyeTa ero Tekywmx aTTectaumi) Ha
06LLMX OCHOBaHUSIX.

Mpn npoBedeHuMM 3a4yeTa y4uTbIBAIOTCA pesynbTaTthl nabopaTopHbiXx paboT u
KOHTpONbHOW paboTbl. 3ayeT Npoxoaut B OpMe MHAMBUAOYaNbHOro OMpoca Mo MNepeyHto
BOMNPOCOB K 3a4yeTy M BbINOMHEHNs B nporpamMe Maxima 3agay n3 nepeyvHsi npaxkTuyecKux
3agaHun. [ns nonyyeHnst OLEHKN «3a4TEHO» Ha 3a4eTe B KOHLUE 7 cemecTtpa y oby4vatoLierocs
AOMKHa MMeTbCA OUEeHKa «3a4vTeHo» no pedyeparty, a Takke AOMKHbl ObITb cAaHbl Bce
nabopaTtopHble paboTbl. B  npoTMBHOM crniyyae, CTyOeHT [JOfKeH OTBETUTb Ha
COOTBETCTBYIOLLME AONONHUTENbHbBIE BOMPOCHI B XOA€E NPOBEAEeHUS 3a4eTa.

Kputepun oueHnBaHusa KoMneTeHumm LLikana ougeHoK
«3ayTeHO» BbLICTABNAETCA CTYAEHTY, KOTOPbIA MPOYHO YCBOWN | «3a4YTEHO»
NpeayCMOTPEHHbIAN MPOrpamMMHbIA MaTepuan; 3HaeT OCHOBbl paboTbl C
nporpammon Maxima, npaBuUfbHO BbINOMHWUIT MPEANIOXEHHbIE 3a4aHus
Ha KoMmnbloTepe.

[ononHUTENbHLIM  YCIIOBUEM MOJSTYYEHUA OLEHKU «3a4TEHO» MOryT
cTaTb XOpolune ycrnexum npwu BbIMOSHEHUN CaMoCTosTenbHOW paboThl,
cucTtemMaTuyeckas akTueHasi pabota Ha NlabopaTopPHbIX 3aHATUSX.

«He 3auteHo» BhicTaBnseTcsa ctygeHTy, KoTopbin He crnipasurics ¢ 50% | «He 3auTeHo»
BOMPOCOB U 3a4ay. He MOXeT OTBETUTb Ha LOMNOSIHUTESbHbIE BOMPOCHI,
npegnoXeHHble npenofasaTenem.

20.3 ®doHO OUEHOYHbIX CcpeacTB C(POPMMPOBAHHOCTU KOMMNETEHUUA CTYAEHTOB,
pekoMmeHAyeMbIU Ans NpoBeAeHUA ANMarHOCTUYECKUX paboTt

MNMK-2 Cnoco6eH ncnonb3oBatb COBpeMeHHble UH(POPMALMOHHbIE TEXHONOrMN Npun
peleHnn 3agay MaTeMaTU4eCcKoro u KOMMNbITEPHOro MoAaeNMpoBaHUsA

3agaHus 3aKkpbITOro Tvna ¢ BbiIbopom oTBeTa (BbIOOP OAHOro BapMaHTa oTBeTa)
Testl
CumBon % i B Maxima moxeT ObiTb MCNonb3oBaH And

1. BBOOa KOMNIEKCHOrO Yncna i;

2. oOpalleHuns K nocrnegHen ayerike BBOAA AaHHbIX;

3. 0603Ha4YeHns NpoLEeHTOB.

OTtBerT 1.

Test2
®yHKkuma abs(x) B Maxima mucnonb3yetca ans
1. HaxoxgeHust Moaynsa 3HayYeHus X;
2. HaxoxaeHusa 3Haka yucna X;
3. 0603HayeHus onepaumm CyMMUPOBaHUS.

OTtBerT 1.

Test3

®dyHkuma rank(A) B Maxima ncnonssyeTcs ang
1. HaxoxgeHus paHra matpuubl A;
2. paHXupoBaHUA NepeMeHHbIX No0 BO3pacTaHuIo;
3. ANS paHXuMpoBaHWUsi NepeMeHHbIX MO YObIBaHMIO.

OTtBeT 1.



Test4
Kakoe 3HayeHune BygeT nony4yeHo B pesynbTaTe BbINOMHEHUSA NOCNeaoBaTeNnbHOCTM KoMaHg B Maxima:
(%i1) equation:x"5-x"3=0%
(%i2) diff(equation,x);
BapwuaHTbl OTBETOB:
1. 5*"4-3*x"2=0;
2. X"5-x"3=0;
3. 0=0

OTtBeT 1. 5*x"4-3*x"2=0;

Test5
Kakoe 3HauyeHue GyaeT nonyyeHo B pe3dynbTaTe BbINONHEHUSA nocneaoBaTenbHOCTM KOMaHa B Maxima:
(%i1) 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;
BapuvaHTbl 0OTBETOB:
1. [0,1,0.5,0.75,0.625,0.6875]
2. [0,1,1/2,3/4,5/8,11/16]
3. 10

3a0aHua oTKpPbITOro Tuna (BBoAd, Ymcna):

Test6

Kakoe 3HauyeHue OyaeT nony4yeHo B pesynbTaTe BbIMONIHEHNS NOCneaoBaTenbHOCTU KoMmaHa B Maxima:
(%i1) 5+sqrt(3)$

(%i2) sqrt(3)+7$

(%i3) %-%01;

OTBeT:

2

Test7

Kakoe 3HaueHue GyaeT nonyyeHo B pesynbTaTe BbINOIHEHUS NOCNEA0BaTENbHOCTM KOMaH B Maxima;
sin(%pi/6)"2$cos(%pi/6)"2$%il+_;

OTBeT:

1

Test8

Kakoe 3HayeHne GygeT nonyyeHo B pesynbTaTe BbINOIHEHUS NOCNeaoBaTENbHOCTM KOMaHa B Maxima;
(%il) f:x"2+x$

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

OTBeT:

2

Test9

Kakoe 3HauyeHune BygeT nony4eHo B pesynbTaTe BbINOSHEHMS NOCNe0BaTeNbHOCTN KOMaHa B Maxima;
(%il) f:x"2+x$

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

OtBeT:

0

Test10

Kakoe 3HauyeHune BygeT nony4yeHo B pesynbTaTe BbINOMHEHUSA NOCNeaoBaTeNbHOCTM KOMaH B Maxima;
(%il) A:matrix([1,2],[1,2]) $

(%i2) determinant(%);

OTBeT:



Kputepun n wkanbl oueHnBaHua 3agaHum ®0C:

1) 3apaHuga 3akpbIToro Tvna (BbIGOP 0QHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

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

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

e 2 6anna - ykasaHbl BCe€ BEPHbIE OTBETbI;
e 0 6annoB — ykasaH XoTs Obl OANH HEBEPHbLIN OTBET.

3) 3agaHug 3akpbiTOoro Tna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeneneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 04AHO conOCTaBEHNE ONpeaeneHo HEBEPHO.

4) 3apaHng OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

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

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
ANarHoCTUYECKMX paboT C Uenbi OLEHKUM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSA AaHHOW
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).



