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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.32 CucteMmbl CUMBOINILHOW MaTeMaTUKU

1. Koa u HaumeHoBaHuMe HanpaBneHus nogrotoBku: 01.03.04 MNpuknagHaa mMaTemMmaTuka

2. MNpodwunb noarotoBku: [lpumMeHeHMe MaTeMaTU4YEeCKMX METOAOB K peLUeHUH

UHXXEeHepPHbIX U 9KOHOMUNYECKUX 3agad

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. ®opma ob6yyeHus: OyHasn

5. Kadcdeppa, orBevawwas 3a peanusauuio gucumnnuibl: Kadeapa ypaBHeHUM B
YacCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4yeckoro cakynbrteTa

6. CocTaButenu nporpammsbl: TkaueBa C.A., KaHA. pu3.-MaT. HayK, AOLIEHT

7. PekomeHpoBaHa: Hay4yHo-meTOQAMYeCKMM COBeTOM MaTemaTuyeckoro cpakynbreTa
MpoTtokon Ne 0500-03 ot 28.03.24

8. YueGHbIn ron: 2025/ 2026 CemecTtp: 3



9. Uenu 1 3apgayum y4e6HON AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 671510 MCs.:

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

- (bopMMpOBaHNE MaTeEMATUYECKON KyNbTypbl CTYLEHTOB.

3adayu y4yebHoU OuCyUMIUHbI:

- (*)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 yyebHOM AncuuNuHbI B cTpykType OOIT:

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

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

CtyoeHT porkeH cBobogHO BnageTb MaTtemMaTUYecKMMm aHanns3om, Teopuen psaos,
Teopnen OYHKUMA KOMIMIEKCHON MNEPEMEHHOWN, 3NeMeHTaMun nuHenHon anrebpbl, obnagaTtb
MOMHBLIMA 3HAHUSAAMW Kypca OOBbLIKHOBEHHbIX AMddepeHUmnanbHbiX ypaBHEHUI, 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 NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
OrlIK-3 CnocobeH OlK- OcywecTBnser 3HaTb: OCHOBHbIE NHOOPMALIMOHHbIE
noHMmaTb 3.1. nowmck, céop, TEeXHOMNormm
NPUHLUMMbI XpaHeHue,
paboThbl 06paboTky, YMeTb: ocywecTtBnsaTb cbop  Heobxogmmon
COBPEMEHHbIX npeacraBneHue WHdopmaumm B OMGNMOTEKE U UHTEpHeTe,
NHEOPMALIMOHHbI nHdopmaumm Npu | coctaeBnAaTb pedepatbl M HaydHble OTYeThbl, a
X TEXHOMOTNI U pelueHnn 3agad Takke Gubnuorpaduyeckne CNUCKM C NOMOLLbIO
ncnonb3oBaThb UX npodeccuoHanbHOM | HOBbIX MHPOPMALMOHHBIX TEXHOMNOMMI
Ansi peLleHns OesaTenbHoCTH
3apad BnageTtb: HaBblkaMu paboTbl C KOMMbIOTEPOM,
npodeccroHanbH WHTEPHETOM U COBPEMEHHBLIMU MPOrPaMMHBLIMM
OW OesATenbHOCTH cpegcTeamu
OrK- Mopbupaet u 3HaTb: OCHOBHbIE MHOPMaLIMOHHbIE
3.2, ncrnons3yet TexHonormm
WHOPMaLINOHHbIE
TEXHOMOrMmM Npu YMeTb: paboTatb C Hay4YHbIMU MaTepuanamu ¢
pelueHnr 3agad y4eTOM  WCMONb30BaHMA  MHAOPMALMOHHBIX
npogeccnoHanbHON | TEXHONOMN
AesTenbHoCTH
Bnagetb: HaBblkamMu  HaxoguTb  Hamboree
ONTMMarbHbIN METOA PeLleHns MaTeMaTUYECKNX
3a0a4 C MOMOLLLIO HOBbIX WHMOPMALMOHHBLIX
TEXHONOMMNM.

OrlK-4 | CnocobeH OrllK- Ucnonbayet 3HaTb: OCHOBHblIE MPUHUWMLI anropuTMM3aunn
pa3pabaTtbiBaTb 4.1. OCHOBHblE 3apav B pamkax npodeccuoHarnbLHoM
anropuTMbl " NPVHLUMMBI AeAaTenbHOCTM K pa3paboTkn KOMMbHTEPHbIX
KOMMbIOTEPHbIE anropMtmMmusaumm nNporpaMm CUCTEM CMMBOJIbHOW MaTeMaTUKm
nporpaMmel, 3agay B pamkax
npurogHele  Ans npodeccuoHanbHON | YMeTb: MPUMEHSITb Ha MNPakTUKe OCHOBHbIE
NpaKkTU4ecKoro OesTenbHOCTU 1 NPUHUMMBLI  anropMTMu3aumMm 3agady B pamkax




NPUMEHEHNS. pa3paboTku npogeccroHasnbHoOn neaTenbHoCTn B
KOMMbIOTEPHbIX KOMMbIOTEPHbIX nporpammax cucTem
nporpamm CYMBOJIBHOW MaTeMaTUKm
BnageTtb: HaBblkaMy anropuTMmU3aLmn peLleHust
MaTeMaTU4eCcKnx 3afay B CUCTEMAX CUMBOJILHOW
MaTeEMaTUKN.
Or1K- Mposogut 3HaTb: OCHOBHbIE MPUHLUMMbLI TECTMPOBAHUS W
4.2, TECTUPOBAHNE U OTNagkM KOMMbHTEPHbIX MPOrPaMM  CUCTEM
oTnagky CUMBOSIBHON MaTeMaTuKM C uenbio anpobauuu
KOMMbIOTEPHBIX pas3paboTaHHbIX  Modened M anropuTMOB
nporpaMm C Uenblo | pelleHns 3agad
anpobauun YMeTb: NPUMEHSATb Ha MPaKTUKe TECTUPOBaHNE U
pa3pabo-TaHHbIX 0TNnagKy KOMMNbIOTEPHbLIX NPOrpaMM CUMBOMbLHOMN
mozenen un MaTeMaTuKm c uenblo anpobauun
anropMTtmMoB paspaboTaHHbIX MOAEeNen 1 anropuTMoB
Bnagetb: HaBblkamMy  HaxoouTb  Hambornee
ONTMMarnbHLIA MEeTon PeLleHns MaTemMaTUIYeCcKnx
3afjay B pamkax paspaboTaHHbIX Moaenen u
anropyTMOB B MporpamMmmax CUCTEM CUMBOSbHOM
MaTeMaTuK1
12. O6beM aucumunnuHbI B 3a4eTHbIX eguHuuyax/yac.— 2 [ 72

dopmMa NPOMEeXYyTOYHOM aTTecTauuu:

3ayeT — 7 cemecTp

13. TpyaoemkocTb No Buaam yuyebHomn paboTbl

TpygoemkocTb
Bua yuebHolt pa6oTbi Bcero Mo cemectpam
7 cemecTp
KoHTakTHasi pa6oTa 34 34
nekuum - -
npakTuyeckme - -
B TOM YuUChe: nabopaTtopHble 34 34
KypcoBas pabota - -
KOHMpOsibHblIe pabomel - -
CamocTosiTensHas paboTta 38 38
dopma npomexyTovHomn aTTectauumm (3avem 3a4et 3a4vet
— 0 yac./2K3amMeH — yac.)
UToro: 72 72

13.1. CopepxaHme QUCLUNMIIUHDI

n/n Peannsauus
pasgena
HanmeHoBaHue pa3gena ONCUMNNUHBI C
CopepxaHve pasgena aMCunnimvHbl
ANCUUNIUHBI NMOMOLLbIO
OHMawnH-Kypca,
QYMK *
1. JlaGopaTopHble 3aHATUA
OGHOBHbIE NPOrPaMMbI Mathematica, Maple, anbTepHatTuBHble nakeTsbl | https://edu.vs
11 CAMBOJTLHOMN MATEMATUKY (Maxima, Octave, Derive 6), MatLab, MathCad. u.ru/cour_se/VI
ew.php?id=1
1533
OcHoBHble xapaktepucTukm | OCHOBHble XapakTepucTuku nporpammbl  Maxima,, | https://edu.vs
12 nporpammsel Maxima, WHTEepdenc  nporpamMmbl Maxima, qucnenHble | u.ru/course/vi
onepaumu BbIYMCIEHUS, ynpoLLeHne BbIPXEHWN, | ew.php?id=1
MaTeMaTU4ecKoro aHanmsa. | TpUroHoMmeTpu4eckne npeobpasosauns.
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lMpocTenwne onepauum MaTemMaTM4ecKoro aHanuaa:
BbluMCNeHne npegenos, AuddepeHunpoBaHne u
MHTerpmpoBaHue B Maxima.

Yucnosble psaabl [NpenctaBneHne YMCNoBbIX psgoB B
Maxima.

1533

PeweHne anrebpaunyeckumx

MaTpuyHbie BbluncnerHns. Onpegenutenu.

https://edu.vs

ypaB_HeanZ n cnuctem B | PeweHne anrebpandecknx ypaBHeHMn B Maxima. | u.ru/course/vi
Maxima. MaTpudhble | peyienme cucTem anreBpanueckix ypasHeHIi. ew.php?id=1
1.3 BblYNCNEHUA. 1533
PeweHne anrebpandeckux ypaBHeHun B Maxima.
PelueHune cuctem anrebpanyecknx ypaBHeHUN.
OGLIKHOBEHHbIE  AnddepeHumansHble  ypasHeHus, | https://edu.vs
[ndppepeHumanbHble 3apava Kowm. u.ru/course/vi
1.4 ypaBHeHusi B Maxima ew.php?id=1
Mpadnyeckme BO3MOXHOCTH MocTpoeHne rpadmkoB: ABYMEPHOro n TpexmepHoro | 1533
Maxima. ObpaboTka n3obpaxeHui, onumm rpadpukm B Maxima. ObpaboTka
AaHHbIX AaHHbIx B Maxima. KoHTponbHas paboTa
MpuBnmKeHHbIe METObI https://edu.vs
peLleHns 0ObIKHOBEHHbIX MeTopg Juinepa u.ru/course/vi
15 nmct)cbepeljumaanblx ew.php?id=1
%’ggi:ﬁ:ms &2&?&: Meton Ownnepa-Kowwn, PyHre—Kytta 4 nopsigka 1533
TOYHOCTU
https://edu.vs
PelweHune kpaeBbix 3agav u.ru/course/vi
Ans 06bIKHOBEHHbIX MeToa KOHEYHbIX Pa3HOCTEN. ew.php?id=1
1.6 anddepeHumnanbHbIX peLleHns KpaeBbiX 3a4ay AN 06bIKHOBEHHbIX 1533
ypaBHEHU MeTOA0M andpdepeHUmnansbHbIX ypaBHEHNI -
KOHEYHbIX pas3HOCTEMN.
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCToRTenEHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopatopHblie paGoTa Bcero
OcHoBHbIE NporpamMmbl
1 | CMMBOMbHOW MaTeMaTUKN 2 2 4
OcHoBHble
XapaKTePUCTUKM
5 nporpammbl Maxima, 4 6 10
onepauum
MaTemMaTu4eckoro
aHanmsa
PeweHue
anrebpaunyeckmx
3 ypaBHEHUN U CUCTEM B 6 6 12
Maxima. MaTpuyHble
BbIYMCMEHUS.
OuddepeHumanbHbie
ypaBHeHust B Maxima
4 padunueckne 6 6 12
BO3MOXHOCTN Maxima.
O6paboTka AaHHbIX
MpnbnmxkeHHble MeToObI
peLLeHns 0BbIKHOBEHHbIX
5 onddepeHumansHbIX 8 8 16
YpaBHEHUIN NepBOro
nopsagka B Maxima.
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PelueHuve kpaeBbix 3agav
Anst OObIKHOBEHHbIX

6 anddepeHymnanbHbIX 8 10 18

ypaBHEHUN METOA0M

KOHEYHbIX pasHOCTEN.

WToro: 34 38 72

14. MeToaun4yeckume yKkasaHus ans oby4aroLmxcs No 0OCBOGHUIO AUCLIUNIMUHDI

B npouecce npenogaBaHus AUCLMNIIMHBLI UCNOMb3YOTCA Takne Buabl yd4ebHon paboThl,
Kak nabopaTopHbIe 3aHATUSA, @ TaKKe pasnnyHble BUAbl CAMOCTOATENbHOM paboTbl Ha KOTOPYHO
oTBOoAUTCA 38 Yacos.

CamocTosaTenbHas yyebHaa 4esaTenbHOCTb CTYAEHTOB NO AUCUMNANHE «YHUBEpPCarnbHble
MaTeMaTtuyeckne nakeTbl» npeanonaraeT BbINOMIHEHWE CrieayoLWmx 3agaHun:

1) camocTodaTenbHoe u3yvyeHne Yy4ebHbIXx MaTepuanoB no pasgenam 1-7 ¢
NCNoSfIb30BaHMEM OCHOBHOW W OOMNOMHUTENBHOM NuTepaTtypbl, MHPOPMALMOHHO-CMPaBOYHbIX U
NMOUCKOBbIX CUCTEM;

2) nNOAroTOBKY K TeKyWwuM aTTecTauusiM: BbINOfIHEHNE nabopaTopHbIX 3afaHun,
CaMOCTOATENbHOE OCBOEHME MOHATUMHOIO annaparta no Kaxaon Teme.

3) Mo Temam 1-6 obyyatowmecs caatoT pedepat. [lpMmepHble TeMbl pedepaTos:

. OCHOBHbI€ nporpamMmmMbl CUMBOSIEHOM MaTeEMaTUKN.

. Onepaumn matemaTndeckoro aHanmsa B Maxima.

. MHTerpansHble npeobpasoBaHus B Maxima..

. M'padomnyeckune BosmoxxkHocTn Maxima.

. Pewenwne guddepeHumnanbHbiX ypaBHeEHUN B Maxima..

. MNpnbnmxeHHble MeToabl pelleHnsa O0ObIKHOBEHHbIX AnddepeHumanbHbIX YpaBHEHNI

nepsoro nopsigka B Maxima.

Mo Teme 6 obyyatoLimecs camoCcToATENbHO n3yyatoT pa3gen «MeToa KOHEYHbIX pa3HOCTEN.
pelweHna KpaeBblx 3adad A5 OObIKHOBEHHbIX AubepeHumanbHbiX ypaBHEHUN » U3

Tembl «PelweHne kpaeBbix 3agady AnNd OObLIKHOBEHHbIX AuddepeHUnanbHbIX ypaBHEHUN

MEeTOAOM KOHeYHbIX pasHocTen»  CTygeHTaMm [Ans CaMOCTOSTENbHOrO W3y4YeHUs TeMbl

npeanoXxeHo MeTogumyeckoe nocobue: [locTpoeHne pelweHnn 3agad anst ypaBHEHUN C

yacTHbiMn npoussogHbiMn B MAXIMA / C.A TkaueBa, J1. B bespyykuHa, A.C. Pabenko I1.B.

CapuukoB. - BopoHex: WUspatenbckmn pgom  BIY, 2021. - 24 c¢. URL:

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

MpumepHblie TeMbl pedpepaToB NO 3TON TEME:

1..YuncneHHoe peleHne HavanbHO-KpaeBoW 3a4aun AN BOSIHOBOIO YpaBHEHMUS.

2. HYncneHHoe pelleHne HavYanbHO-KpaeBou 3adadn Ans ypaBHEHUSA TENONPOBOAHOCTMU.

3. YncneHHoe pelueHne HavanbHO-KpaeBoKr 3agayuv Ans ypaBHeHNa anddysmn.

4. MNocTpoeHne npuBAMKEHHOro peleHns anddepeHumanbHbiX YPaBHEHUA B YACTHbIX
NPOU3BOAHbIX.

5. Bwuayanuszauua peweHun B 3D HayvanbHO-KpaeBbiX 3ajad Ond  ypaBHEHWUN
MaTeMaTUyeckon PU3NKN.

Ocoboe BHUMaHMe OBy4valoMXCA HanpaBfngeTCs Ha OCBOEHWE NPaKTUYEeCKMX MeTOO0B
YUCMNEHHOTO anddepeHuLmpoBaHus, WNHTErpupoBaHus, pelueHns anrebpanyeckux,
anddepeHumanbHbIX U MHTErpasbHbIX ypaBHEHUN. KadecTBeHHOE BbINOMHEHNE NTabopaTopHbIX
paboT nogpasymMeBaeT MOSHOLEHHOE MW3yYeHMe W MakcuMarbHOoe 3a[delCTBOBaHWE BCeX
npegoCcTaBNeHHbIX oby4atowmnmcs NHOPMALNOHHO-KOMMYHUKALIMOHHBIX pecypcos.
MpuopuTteTHON ABNsieTcs paboTta ¢ 06LLeaA0CTYNHBIMU COBPEMEHHBIMU NakeTaMmn NporpamMm.

JTabopaTopHble 3aHATMS peanuayoTca B COOTBETCTBUM C paboumm y4eBHbIM NnaHoM npu
nocrnegoBaTenbHOM U3yYeHUU ANCLMUMINHBI.

OO WN -



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

[nsa obecneveHns cucteMaTMyeckon n perynsipHon paboTbl N0 U3yYeHU0 ANCLMMIIMHBI U
YCMNELLIHOro MPOXOXAEHUA TEKYLUUX U MPOMEXYTOYHbIX aTTeCTaLMOHHbIX UCMbITAHUN CTYAEHTY
pekomMeHayeTcs:

1. BbinonHaTe nabopaTopHble 3agaHus. BbinonHeHne nabopaTopHbIX 3agjaHun
HanpaBneHo Ha OTpaboTKy HaBbIKOB WCMOSb30BaHUS CPEACTB M BO3MOXHOCTEN M3yYaeMblX
KOMMbIOTEPHbIX MporpaMmm. [pu BbINONHEHUN 3ajaHuMs HeobxoauMMO MPUBECTU pasBepHYTble
NOACHEHUSI BbINOSIHEHUS 3aaHusl, MNpoaHanu3npoBaTb MOJMyYeHHble pesynbtatbl. [lpu
HeobxoomMmocTn obyyaroumecs MMerT BO3MOXHOCTb 3adaTb BOMNPOCHI MpenogaBaTenio U
paspeLlnTb BO3HUKLLME TPYLHOCTH.

2. MNocelatb ayanTopHble nabopaTtopHble 3aHATUSA; caaBaTb nabopaTopHblie paboThbl NO
n3ydeHHolM Temam. [lpu noarotoBke W coaynm nabopaTopHbiX paboT pekomeHayeTcs
nucnonb3oBaHve y4ebHOW nuTepaTypbl, [AOMOMHUTENbHbLIX (PannoB C TeopeTUYECKUM
MatepuanioMm no u3y4yaemblM TemaM (3MEeKTPOHHble pannbl [aHHbIX WM pacneyaTku
MaTepuarnoB nepegatTcsa ctygeHtam). o Bcem TeMaM nNpeacTaBnAwnTCca Matepuarbl, KOTopble
nucrnonb3ytoTcs B paboTe, Kak B nabopatopun, Tak U Npu BbINOAHEHUN 3aJaHUN B AOMAaLLHUX
ycrnosmax. B cBA3M C TeM, 4TO akTUBHOCTb oOby4arolierocss Ha NnabopaTopHbIX 3aHATUSX
ABMSETCA NpeaMeToOM KOHTPOMSA ero npoABMXEHUA B OCBOEHMM Kypca, TO MOAroToBKa K Takum
3aHATUAM TpebyeT OTBETCTBEHHOIO OTHOLLEHUS.

3. Bbibpatb Bpemsa gns paboTtbl ¢ nuTepaTypon No gucuunnvHe B 6mubnuoteke u
caMoCToATENbHOM paboTe B KOMMbIOTEPHOM Krlacce.

4. MaTtepwuarnbl Kypca B cucteMe «INeKTPOHHbIN yHuBepcuteT»( 4. Matepuansbl Kypca B
cucTeMe «ANEeKTPOHHbIN yHuBepcuteT» (hitps://edu.vsu.ru/course/view.php?id=11533).

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

a) OCHOBHas nutepartypa:

Ne n/n MCTOYHMK
Bnagumnpoe B.C. COGoOpHMK 3agady no ypaBHEHMSM MaTemaTuyeckon uamkm /[
1 B. C. Bnagumwnpos, B. IN. Muxannos, T.B. Muxannosa, M. W. WabyHuH. — M : ®duamartnur,

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

TkayeBa C.A. locTpoeHue pelleHWn 3aay Ans ypaBHEHUW C YacTHbIMU MNPOU3BOOHBLIMU B
MAXIMA / C.A TkaueBa, JI. B bBbe3pyukuHa, A.C. PabeHko l.B. Caguukos,. - BopoHex:
Uspatenbckun gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf

TkayeBa C.A. CuMBOMbHblE BbIMUCMEHUS B CUCTEMax KOMMbloTepHow matematuku / C.A
Tkauesa, 1.B. Caguukos, J1.B BbespydkuHa. - BopoHex: N3pgaTtenbckuit gom BIY, 2020. — 69 c.

6) gononHWTenbHas nuTepartypa:

Ne n/n McTOYHUK

CrMBONbHbIE BbIYNCIIEHMS B CUCTEME KOMMbIOTEPHON MaTteMaTukm Maxima [OnekTpOoHHbIN
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. ¢

1 TMTyna akpaHa .— CBobogHbIn goctyn u3 nitpacety 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) MHOPMALMOHHbBIE 3NIEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n MICTOYHMK

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

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



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/)

Maxima (http: // www. maxima.sourceforge.net/)
http://www.lib.vsu.ru - anekTpoHHbIn Katanor 3HB BI'Y

OBC «YHuBepcuteTckas 6ubnmoTeka oHNamH»

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

oo~ lw

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATENIbHOW paboTbl

Ne n/n McTouHMnK

CvMBONbHbIE BBIYMCMEHUS B CUCTEME KOMMbIOTEPHOW MaTtemMaTukm Maxima [OneKTpoHHbIN
pecypc] : yvyebHoe nocobue gna By3oB : [ansa cTyd., obyd. no HanpaeneHusim 01.03.01
MaTtematuka, 02.03.01 MaTtematnka wun komnbioTepHble Haykn, 01.03.04 [puknagHas
MatemaTuka 1 no cneuymansHocTn 01.05.01 dyHaameHTanbHas mateMaTrka n MexaHuka) : [ans
1 2-5 K. o4HOM chbopMbl 06ydeHus maT. dak.] / BopoHex. roc. yH-T ; cocT.: C.A. TkaueBa, J1.B.
BespyukuHa, MNM.B. CagumkoB .— OnNeKTpoH. 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. CuMBOMbHblE BbLIYMCMEHUS B CUCTEMax KoMMnbioTepHonm MaTtematukm / C.A
TkaueBa, I1.B. Caguukos, J1.B beapydkuHa. - BopoHex: N3pgaTtenbckuin gom BIY, 2020. — 69 c.
TkauyeBa C.A. locTpoeHue pelleHnn 3agad anst ypaBHEHUM C 4aCTHbIMU MPOU3BOAHbIMU B
MAXIMA / C. A. TkaueBa, JI. B bBespyukuHa, A. C. PsabeHko . B. Caguukos,. - BopoHex:

3 MNapaTtenbckuit gom BIY, 2021. — 24 c. URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m21-
136.pdf
4 MonoxeHne 06 opraHM3aumMmM camMocTosTeNbHOW paboTbl obydarwmxca B BopoHexckom

rocyaapCrtBeHHOM YHUBEPCUTETE

17. OO6pasoBaTtenibHble TEXHONOrMU, MUCMNOSib3yeMble TMNpu peanusaumum y4ebHoM
OUCUMNNUHBbI, BKIOYaA [OUCTAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Mpn peanu3aumm OUCUMNAMHBI  UCMONBL3YOTCA  crnefyoowme obpasoBaTerbHble
TEXHOMOIrM1: NOrn4yeckoe NOCTPOeHMEe AUCUUNMUHDBI, YCTaHOBNEHNE MeXNpPeaMETHbIX CBSA3EW,
ob03Ha4yeHne TeopeTUYecKoro W MpPakTU4EeCKOro KOMMOHEHTOB B YyyebHOM MaTtepumane,
akTyanu3auusi NIMYHOro M y4eBHO-NpodecCnoHanbHOro onbiTa 00y4YalLMXCH, BKIHOYEHUE
3M1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMN.

B npakTuyeckom 4acTtu kypca MCnosnb3yeTca cTaHO4apTHOE COBpPEeMEHHOEe MporpaMmHoe
obecrneyeHne NepcoHanbHOro KOMMNboTEpPa.

B yactm ocBoeHuMs maTepmana  NEeKUMOHHbIX M nabopaTopHbIX  3aHATURA,
CaMOCTOATENbHOM paboTbl NO OTAENbHLIM pa3genam AUCUUNIINHBI, NMPOXOXAEHUA TeKyLlen u
NMPOMEXYTOYHON aTTecTaumm MOXeT NPUMEHATLCA 3NEKTPOHHOoe obyveHne U AUCTAHUMWOHHbIE
obpasoBaTtenbHble TEXHOMOornu, B 4YacTHOCTH, 9NEKTPOHHbIN KypcC
(https://edu.vsu.ru/course/view.php?id=11533) Ha nopTane «ANeKTPOHHbIN yHnBepcuteT BIY».

18. MaTtepmanbHO-TeXHUYeCcKoe obecnevyeHne AUCLUNIUHbI:

[Ana npoBegeHus nabopaTtopHbIX 3aHATUA MCMNOMb3YTCA KOMMNbIOTEPHbIE Knacchbl. [ns
CaMOCTOATENbHON paboTbl UCMONb3yeTCsl Knacc C KOMMbKOTEPHOM TexHukon (ayg. 310),
pacnonoXeHHbIn Ha 3 aTaxe y4ebHoro kopnyca Ne 1.

KomnbloTepHbIM Knacc: cneumManuanpoBaHHas Mebenb, MapkepHasi [ocka, MNepcoHasbHble
KOMMbOTEPDI

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

Mozilla Firefox (Mozilla Public License (MPL), 6ecnnatHoe n/unu ceobogHoe MO, nuueHsns:
https://www.mozilla.org/en-US/MPL/ )

B camoctosatenbHon paboTe obyvatowmecs WCNONb3ylT pecypcbl 30HaNbHOW Hay4HOW
onbnuotekun BI'Y (anekTpoHHbIn KaTanor: http://www.lib.vsu.ru)



http://www.wolfram.com/)
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=11533
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m21-136.pdf
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/

19. OueHo4Hble cpeAacTBa And npoBegeHUs TeKyLwero KOHTponAa ycnesaeMoCctu n

NPOMEXYTOYHOMN aTTecTaLum

MopsiAok OUEHKM OCcBoeHMsi obyvarwmmucs ydeGHoro maTepuana onpepensieTcs

coAepXaHNeM crieQyrLmnx pasaenos ANCUUNINHDIL

dopma koHTpons - 3adet

HavnmeHoBaHue WHankaTop(bl
I"I\;I%I pasaena AMCLMNIVHBI K%“&';?;;EH ,D,(ﬂ)TI/I)KeI-FI)ISIFl) OueHouHble cpesicTaa
(mogyns) KOMMeTeHUMn
OcCHOBHbIe NporpamMmmbl OrK-3.1, OrK -
1 CUMBONLHON O3, | oriat ok ”Efﬁfﬂﬁfﬂ:fp%%ﬂ"
Marematku OrK-4 4.2 KNM(3ayeT)
OcHoBHbIE OrK-3, JlaBopaTopHble paboTbl
XapakTepucTukm OlK-4 OHK'?’;é OrIK - KoHTponbHas paboTta
nporpammsel Maxima, ) KMM(3aueT)
2 onepaLmm OI'IK-4A;.12,1OI'IK -
MaTeMaTu4eckoro
aHanuaa
PeleHune Or1K-3, JTabopaTtopHble paboTbl
anrebpaunyeckumx OrK-4 OnK -3.1; KoHTponbHas paboTa
3 YPaBHEHUA N CUCTEM B OnK-4.1, OMK - KMM(3aueT)
Maxima. MaTpuyHble 4.2
BbIYMCIEHUS.
OdnddepeHunanbHble Ol1K-3, Orl1K-3.1, OlK - JlTabopaTtopHble paboTbl
ypaBHeHus B Maxima OlK-4 3.2; 0MNK-4.2 KoHTponbHas paboTta
4 Mpaduyeckme KUM(3auerT)
BO3MOXHOCTN Maxima.
O6paboTka AaHHbIX
MpubnuxeHHble Ol1K-3, OrK-3.2; JlTabopaTtopHble paboTbl
MeToAbl peLleHnst OriK-4 OrK-4.1, OlK - KoHTponbHas paboTta
OObIKHOBEHHbIX 4.2 KWUM(3auerT)
5 andbdepeHumanbHbIX
YypaBHEHWUIA NEPBOro
nopsagka B Maxima.
Or1K-3, OlnK -3.1; JTabopaTtopHble paboTbl
PelueHune kpaeBbIx OriK-4 OriK-4.1, OlK - KoHTponbHas paboTta
3agad ans 4.2 KUM(3auerT)
6 OObIKHOBEHHbIX
AandpdepeHumnanbHbIX
ypaBHEHUN MeToaoM
KOHEYHbIX pas3HOCTEMN.
MpomexyTouHas aTTecTauus KUM(3a4veT)

20. TunoBble OLEHO4YHbIe cpeAcTBa U MeTOAMYECKUMEe MaTepuanbl, onpegensiowue

npoueaypbl OLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH

KOHTpOJ'Ib ycneBaemMoCTM no pgucuumniimHe OocCyLlecCTBIIAeTCA C MOMOLLbIO creayrowmnx

OLEHOYHbIX CpeacCTB.

MpumepHbIN NepeyYeHb 3agaHMn AnNA nabopaTopHbIX paboT:

1. Bbluucnute nepayto NpousBoAHy0 yHKUMU B nakeTe Maxima y = lxs — gx5 + §x3 +2X+7-
6




2. PewunTe crnegyroLLyo cuctemy ypaBHEHUN MaTpUYHbBIM
3X—2y+4z=2

3X-y+3z=1
X+3y—2z=0
} . sin?x _
3. Haiigute lim———— (8 nakete Maxima).
x->7 1+ C0S” X

4. Pewwntb andppepeHumnansHoe ypaBHeHMe B nakeTe Maxima:

y//_y/_zy:O.

5. BbILlVICJ'IVITe'[ xdx (B nakeTe Maxima).
(x—1)x+1)

6. Beluncnute npouseegeHme matpuy (B8 nakete Maxima) A.B u 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 cnegyowme yHKUMK
1. sin® x 2. In(2+x)

crnocobom

8. PewnTb 3anady Kown ans avddepeHumansHoro ypasterus Y = f (X, y)Ha otpeske [a,b],

1.y’ =5x+2cos(y +2.6),y(0)=15, [0,1];
2.y X y0)=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’:zyy_x, yn=2,[12];

9. y/ =2x+cosy,y(0)=0,[0,0.1];
10y =x*-y, yO=-1[12];
11y =2x"+xy +3y’, y(0)=1, [0,1];

npu 3agaHHOM HayarbHOM YCroBUn y(a) = Cc warom h: Metogom dnnepa, metogom drinepa-Kowuw,

Metogom PyHre-KytTta 4 nopsgka, HanWTWU BenWYUHY MOrPELIHOCTU B KaXOOM Cnyyae, MOCTPOUTb
rpacduKn peLeHnin N CPaBHUTL NPUBIIKEHHBbIE PELUEHUS C TOYHLIM pelueHneM. Kakon 13 metogoe gaet
©onee ToyHoEe NpUBMXKEHNe?



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_gy, y(0) =1, [0,2];

15. y' =2x-vy, y(0)=-1, [0,0.5];
9. Haittn pewwenve ypasrerns Y + p(X)y' +q(x)y = f (X) na otpeske [a,b]yaosneTsopsiowero
ay@)+a,y(@a)=A
AY(®)+ S,y (0) =B
rnea,, a,, 3, 5, - NOCTOsIHHbIE V||al| + |a2| # 0,|ﬁ1| + |,32| #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

yCrnoBUsAM {

Loy +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 3x {

7.y =3y +xy =2.5%%, {

8. y'+2y —xy=x%, {

[(e]

.y —0.5y +1.5xy = -3%%, {

10. y”—3y’+X=7, {
X

Tekywmn KOHTpOnb npeactasnseT coborM nNpoBepKy YCBOEHUst y4ebHOro maTtepuana
TEOpPEeTUYECKOro N NPaKTUYECKOro XapakTepa, pPerynsipHO OCyLLECTBIIIEMYIO Ha 3aHATUSIX.

Lenb TekyLiero KOHTPOIS: onpegeneHve YPOBHS ChOpMUMPOBAHHOCTH
npodeccnoHanbHbIX KOMMNETEHUUA, 3HAaHMA W HaBbIKOB AeATerlbHOCTM B obnactn 3HaHun,
n3naraemblx B Kypce.

3agaun TekyLero KOHTPOons: NPOBECTU OLeHMBaHNE

1. YpOBHS OCBOEHUSI TEOPETUYECKUX U MNPaKTUYECKMX MOHATUN, HayYHbIX OCHOB
npodgeccnoHanbHOn AesTeNbHOCTY;

2. cTeneHn roTOBHOCTU oby4varolleroca NpUMEHSATb TeopeTUYeckue n npakTuyeckue
3HaHUs M NpPOMEeCCMOHaANbHO 3HAYMMYD WHGOPMaUuo, CHOPMUMPOBAHHOCTU KOTHUTUBHBIX



YMEHWNA.

3. NprnoBpeTeHHbIX YMEHUN, NPOEeCCUOHanNbHO 3HaYUMbIX A8 NPodeCcCUoHanbHOM
AEATENbHOCTMW.

TekyWMN KOHTPOSMb NpeaHa3HayeH Ansa NpoBepku xoda M kadectBa hopMmpoBaHUSA
KOMMNEeTEeHUMA, CTUMYNMpoBaHusa yd4ebHon paboTbl obyvyaeMbix W COBEPLUEHCTBOBAHMS
METOANKN OCBOEHMSI HOBbIX 3HaHM. OH obecnednBaeTcs npoBeaeHMeM nabopaTopHbIX paboT
N camocTtosiTenbHoM paboTbl. BeinonHeHne nabopatopHon paboTsl 1 pedepaTa oueHMBaeTCA
Nno LKane «3a4TeHo» U «He 3adTeHo». 1o pedepatam oLeHKa «3a4TeHO» CTaBUTCS B Cryyae
pacKkpbITUs NpPeanoXeHHOW CTyaeHTam TeMbl. Ecnu cTyaeHT TemMy He packpbif, TO CTaBUTCA
OLEeHKa «He3a4yTeHoy.

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

20.2. NMpomexyToyHaa aTrectaums

MpomexxyToyHas aTtTecTaumus no AUCUUMIIMHE OCYLLIECTBISETCS C NOMOLLbIO Crneayowmnx
OLIEHOYHbIX CPEeACTB:

MNMepeyeHb TeOpeTUYECKNX BONPOCOB:
1. YnucneHHble BblYUCNEHWS, YPOLLEHME BbIPAaXEHUIN, TPUrOHOMETpU4eckme 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. PeweHne cuctem anrebpanyecknx ypaBHeHWUI
. QudbdhepeHumnanbHble ypaBHeHNs B Maxima
. F'padhmnueckme BoamoxxkHocTn Maxima. ObpaboTka gaHHbIX
. MeTon Dnnepa
. MeTog 9Gnnepa-Kowwumn
10. MeToa PyHre—KyTTa 4 nopsigka TOYHOCTH
11. MeTog KOHEYHbLIX pa3HOCTEN pelleHns KpaeBbiXx 3agady AN OObIKHOBEHHbIX
anddpepeHumnanbHbIX ypaBHEHNUI

O©oOoO~NOOOPWN

MepeyeHb NPaKTUYECKUX 3a4aHNI:
1. PewuTb 3anavy Koww ansi auddeperumansHoro ypasHernsi Y = (X, y)Ha otpeske [a,b],

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

metogom PyHre-Kytta 4 nopsgka, HanWTuU BEMWYMHY MOrPELHOCTU B KaKAOM Criydae, MnocTpouTb
rpacduKkn peLleHnii N CpaBHUTL NPUBITKEHHBLIE PELLEHUS C TOYHBLIM pelieHneM. Kakon n3 metogoe gaet
©onee ToyHoE NpUBIXKEHNe?

1. y' =5x+2cos(y +2.6), y(0) =15, [0,1];
2.y =Y, 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. ¥ =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) =15, [0,1];

8. y/ZZVy‘X, yn)=2,[12];

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, [0,0.5];

13. y' =7+2sin(y —x), y(0)=1, [0,1];
14. y’=x—sin2—3y, y(0)=1,[0,2];

15. y' =2x-vy, 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
Ay®)+ By (0)=B
rae oy, o, By, 3, - nocTosHHbIE WMoy | +|a,| % 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(12)=3
y(0.6)=0.5
y(0.9)-0.5y'(0.9) =6
y(0.85) -2y'(0.85) =-1

yCrnoBUsIM {

1. yn+yr_Xy:2X2, {

2. y”+2y’+l:10, {
2X

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

4. Y +y —2xy =x°, {

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

y(1.15) =2
6.y 12y Y g, [V04=01
3x ' |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

7.y =3y + xy = 2.5x, {
8.y +2y —xy=x*, {

9. y"—0.5y' +1.5xy = -3x°, {

10. y”—3y’+X:7, {
X

NMpomMexyToyHasa aTrecTaums npeaHasHayeHa Ons OnpeaeneHusl YpoBHS OCBOEHMS
Bcero obbema yyebHOW AaucumnnuHbl. [lpomexyToyHass aTTecTaumsi Mo OUCUUMMMHE
«YHuBepcarnbHble MaTeMaTU4Yeckme NakeTbl» NPOBOAUTCS B hopMe 3a4eTa.

MpomexyToyHast aTTecTauusi, Kak MpaBWro, OCYLLECTBNSIETCA B KOHLE CcemecTpa.
PesynbTaTbl TEKyLlen aTTecTauum oby4vatoLlerocs no peleHnto kageapbl MOryT ObiTb YYTEHbI
npu NpoBeAeHWM MPOMEXYTOYHOM aTtTecTaumun. [pwu Hecormacuu cTydeHTa, emy paeTcs
BO3MOXHOCTb MPONTM MPOMEXYTOYHYK aTtTecTaumio (6e3 yyeTa ero Tekylmx aTtrectaumin) Ha




06LLMX OCHOBaHUSIX.

Mpn npoBedeHMM 3a4yeTa y4UTbIBAKOTCA pe3yrnbTatbl nabopaTopHbix pabor u
KOHTpPONbHOM paboTbl. 3a4yeT MNpoXoauT B POpMeE MHAMBUAYANbHOrO Onpoca Mo MepevHio
BOMNPOCOB K 3a4yeTy M BbINOMHEHUS B nporpamMe Maxima 3agay n3 nepeyvHsi npaxkTuyecKux
3agaHun. [1ns nony4eHnst OLEHKN «3a4TEHO» Ha 3a4eTe B KOHLE 7 cemecTpa y obyvatoLlerocs
AOMKHa MMeTbCA OUEeHKa «3a4vTeHo» no pedieparty, a Takke AOMKHbl ObITb cAaHbl Bce
nabopatopHble paboTbl. B  npoTMBHOM crniyyae, CTygeHT [JOfKeH OTBETUTb Ha
COOTBETCTBYIOLLME AONONHUTENbHbBIE BOMPOCHI B XOA€E NPOBEAEeHUs 3a4eTa.

Kputepun oueHnBaHUsS KOMNeTeHLUnn LLikana ougeHoK
«3ayTeHO» BbLICTABNAETCA CTYOEHTY, KOTOPbI MPOYHO YCBOWN | «3a4YTEeHO»
NpeayCMOTPEHHbIN NMPOrpaMMHbIA MaTtepuan; 3HaeT OCHOBbl paboTbl C
nporpammon Maxima, npaBuUfbHO BbINOMHWUIT MPEANIOXEHHbIE 3a4aHus
Ha KoMmnbloTepe.

[onoNHUTENbHLIM  YCITIOBUEM MOJSTYYEHUS OLEHKN «3a4yTeHO» MOryT
cTaTb XOpolne ycrnexum npu BbIMOSHEHUN CaMoCTosTenbHOM paboThl,
cucTemMaTuyeckas akTueHas paboTa Ha JTabopaToOpPHbIX 3aHATUSAX.

«He 3auteHo» BhicTaBnseTcsa ctygeHTy, koTopbin He crnipasurics ¢ 50% | «He 3auTeHo»
BOMPOCOB U1 3a4ay. He MOXeT OTBETUTb Ha AOMNOSTHUTENbHbIE BOMNPOCHI,
npegnoXeHHble npenofasaTenem.

20.3 ®doHO OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMU CTYOEHTOB,
pekoMeHAyeMbIU Ans NpoBeAeHUA ANarHOCTUYECKUX paboTt

OlNK-3 CnocoGeH nNOHMMaTb MNPUHUUNBLI PaboOTbl COBPEMEHHbIX MWH(OPMALMOHHbIX
TEXHOMOMTMMA U  UCNOMb30OBaTb WX AONA  peweHus 3apavy  npocdeccuoHanbHoOmn
AeATeNbHOCTU

3apaHuAa 3aKpbITOro Tuna ¢ Bbibopom orBeta(Bbi60Op 04HOrO BapMaHta OTBETA,
BepHo/HeBepHo) Testl-5:

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

Testl

Cumson (%il) B Maxima ucnonb3yeTcs npu
1. o603HayYeHUn KoOMaHAa, BBEAEHHbIX NOfb30BaTeENEM;
2. BblBOAE pe3yribTaToB BbIYUCNEHUN;
3. BBOAE creumarnbHbIX CUMBOJIOB.

OtBeT 1. 0603Ha4YeHUN KOMaH, BBEAEHHbIX MOMb30BaTENEM;
Test2
Cumson (%01) B Maxima ucnosnb3yeTcs npwm

1. BbIBOAE pe3ynbTaToB BblYUCIEHUN;

2. 0603Ha4YeHUn KomaHg, BBEAEHHbIX NONb30BaTeENeM;

3. BBOJE creumasrnbHbIX CUMBOSIOB.

OtBeT 1. BbIBOAE pe3yNbTaTOB BbIYUCIIEHUN;

Test3



[MprcBavBaHue 3Ha4YeHUNA Kakon-NMbo nepemeHHon B Maxima ocyLLeCTBASETCS C MOMOLLbHO
3Haka

2. = (paBHO);

3. = (OBoeToune N paBHO)

IPEllierne MprceanBaHne 3Ha4eHNs Kakon-nMBo NepeMeHHoN OCYLLIECTBIAETCS C MOMOLLILIO
3HakKa : (ABOeTouMe), a CUMBON = (PaBHO) UCMOMNL3YeTCs NP 3aAaHUN YPaBHEHWIA Unn
NOACTAHOBOK, CUMBON := ([BOETOYME W PABHO) A1 BLIMONHEHNS MPUCBOEHMNSA B BbIPAXEHUSIX

Mpn BbInonHeHus onepaumm diff(sin(x),x,2) B Maxima BbinonHsAeTCS:

2. BblYMCIIEHME NPON3BOAHON NEPBOro nopsigka ot PyHKUMK sin(x);
3. BbluucrieHne guddepeHumana oT yHKUmMn sin(x).

PyHKUMA NnocTpoeHna rpadmka pyHKuumn y=sin(x) Ha oTpeske [-5,5] B Maxima 3agaeTcs
cnegyowmnm obpasom:

2. [plot_format, gnuplot]$
3. plot3d(sin(x), [x,min,max]);

3aaHns OTKPLITOro TMNa (KOPOTKWUiA TeKCT):_

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

|

pun BbinosiHeHun onepaumun diff(f(x),x,2) B Maxima BbINOMHAETCS Bbl4UCIIEHNE MPOU3BOOHON
YHKUMM f(X) ..o nopsigaka

B

W
_‘
(@)
o
(@)
=
(@)

B Maxima dyHkuus diff ncnonbsyercsa ana o603Ha4eHnsi NPOU3BOAHBIX B .........veven.....
paBHEHUSIX.

CDyHKLl,VIFI MHTErpnpoBaHuaA B Maxima Ha3blBaeTcs integrate N MMeeT ABa BapunaHTa Bbl30Ba:
HaxoXgeHna HeonpeaeneHHoro n onpeaeneHHoro ..............
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[na HaxoxaeHus npomsBogHon B Maxima mncnonedyetcsa yHkumna diff, (diff(f(x),x,n)) nepsbim
apryMeHTOM KOTOPOW SBNSAETCS ........... , BTOPbIM - NepemeHHasi, Mo KOTOpOM NPOM3BOANTCHA

anddepeHumpoBaHne, n TpeTbuM (Heoba3aTenbHbIM) - NOPSAAOK MPOM3BOLAHON N.

dYHKUMSA
dyHKUMN

B Maxima npu BblMUCMEHUN KPATHbLIX MPOU3BOAHbLIX MO HECKONbKUM  MepeMeHHbIM
diff(f(x,y),x,n,y,m) nocne yKasaHus dyHKUUK NepeyYncnalTCa  .....ceeeennen.
AndbdepeHLMpoBaHUA C yKadaHMeM COOTBETCTBYIOLLMX KpaTHOCTEN N,m

nepemMeHHble
nepemeHHasi

OMNK-4 CnocobeH pa3spabatbiBaTb anroputMbli WU KOMMNbIOTEPHble MNpPOrpamMmbl,
npurogHble ANs NPakTU4eCcKoro NnpuMeHeHus

3apaHuAa 3aKpbITOro Tuna ¢ Bbibopom orBeta(Bbl60Op 04HOrO BapMaHta OTBETa,
BepHo/HeBepHo ) Testl=5:

e 1 6ann — ykaszaH BEPHbIN OTBET;
o 0 6annoB — ykaszaH HEBEPHbI OTBET.

CumBon % B Maxima MoXeT ObITb MCnonb3oBaH ang

2. obpallueHus K nocneaHen a4yerike BBoAa AaHHbIX;
3. 0603HaYeHUs NPOLIEHTOB.

CumBon _ B Maxima MoXeT OblTb MCNONb30BaH Ans

2. obpalleHuns K nocnegHen a4yerke BbiBoga AaHHbIX;
3. 0603HayeHus onepaunn Bbl4UTaHMS.

CumBon $ B Maxima MoxeT ObITb MCNOonb30BaH

2. Ans obpalleHns K nocrnegHen syenke BbiBOAA AaHHbIX;
3. ansa obo3HavyeHus onepaunn ¢ BantoTomn.

Kakoe 3HauyeHve ByaeT nonyyeHo B pesynbTaTe BbIMNOMHEHUS NOCNeg0BaTeNbHOCTU KOMaH B
Maxima:

(%il) equation:x"3+x"2=0%

(%i2) diff(equation,x);



BapuaHTbl OTBETOB:
1. 3*x"2+2*x=0;
2. X"3+x72=0;
3. 0=0

OtBeT 1. 3*x"2+2*x=0;

TestS

Kakoe 3HauyeHne ByaeT nony4eHo B pe3ynbTaTe BbIMOMHEHNSI NOCNeA0BaTENbHOCTM KOMaH B
Maxima:

(%i1) a(n):=if nc=1then n else (a(n-1)+a(n-2))/2%

(%i3) A:[J$for n:0 thru 10 do A:append(A,[a(n)]);

(%03) done

(%id) A;
BapunaHTbl OTBETOB:
1. [0,1,1/2,3/4,5/8,11/16,21/32,43/64,85/128,171/256,341/512]

2. [0,1,0.5,0.75,0.625,0.6875,0.65625,0.671875,0.6640625,0.66796875,0.666015625]
3. 1[I

3agaHung oTkpbiToro Tuna (Beoa vucna):fITeste-10

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

Test6
Kakoe 3HauyeHne OyaeT nony4eHo B pesynbTaTe BbIMONIHEHWSI NOCNeA0BaTeNbHOCTM KOMaH B
Maxima
(%il) sqrt(2)+1$
(%i2) 3-sgrt(2)$
(%i3) %+%01;
OrtBerT:
4
Test7

Kakoe 3HauyeHune OygeT nony4yeHo B pesynbTaTe BbINOSTHEHUS NOCNEA0BATENBHOCTM KOMaHA B
Maxima;

sin(%pi/3)"2%cos(%pi/3)"2$%il+_;

OTBeT:

1

Test8

Kakoe 3HaueHune OygeT nonyyeHo B pesyrbTaTte BbiMOMHEHNSA NOCNeA0BaTENIbHOCTU KOMaH B
Maxima;

(%i1) f:x"3+x"2$

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

OrtBerT:

6

Test9

Kakoe 3HaueHne bygeT nonyyeHo B pesynbTaTte BbINOSIHEHWSI NOCeA0BaTENbHOCTM KOMaHL, B
Maxima;

(%i1) A:matrix([1,2],[3,4]) $

(%i2) determinant(%);

OrtBerT:

-2



Testl0

Kakoe 3HaueHne bygeT nonyyeHo B pesynbTaTte BbINOSIHEHWSI NOCeA0BaTEeNbHOCTM KOMaHL, B
Maxima;

(%il) A:matrix([1,2],[3,4]) $

(%i2) rank(%);

OrtBerT:

2

Kputepun n wkanbl oueHnBaHma 3agaHum ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6Op 0OHOro BapuaHTa 0TBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

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

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

3) 3agaHung 3akpbiTOoro Tuna (Ha cooTBETCTBUE):

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

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3apaHug oTkpbITOro TMna (4ncno):

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

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
AONAarHoCTUYECKMX pPaboT C UeNbio OLEHKUM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSA OaHHOW
ANCLUUNSINHBI (3HAHUW, YME@HUIN, HaBbIKOB).



