MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBenytowmmn kacegpon

YpaBHEHUIN B YaCTHbIX MPON3BOAHbIX
N TEOPUN BEPOATHOCTEN

Aty T

A.B. Nywko
19.05.2022

PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

51.0.26 YHUBepcanbHble MaTeMaTuyecKkme nakeTbl

1. Koa u HaumeHoBaHue HanpasneHus: 01.03.01 MaTtemaTuka

2. Mpodunb noarotoBku: AudchepeHumanbHble ypaBHEHUs!, AMHaAMUYECKUE CUCTEMbI U
onTUMmarnbHoe ynpaBreHue

3. Ksanudumkaumsa BbinyckHuka: bakanaBp.

4. ®opma ob6yyeHus: OyHasn

5. Kadegpa, otBevawwas 3a peanusaumio aucumnnuHbl: Kacdepgpa ypaBHeHMn B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN MaTeMaTUYeCKoro dakynbteTa

6. CoctaBuTenu nporpamMmmbl: aou., K.cp.-m.H. Cagumkos I.B.

7. PexomeHpoBaHa: Hay4yHo-meToAM4YeCKMM COBETOM MaTemMaTuyeckoro cpakynbteTa
Mpotokon Ne 0500-03 ot 24.03.2022

8. YuebHbIn roa: 2025/ 2026 CemecTtp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 18115H0MCH:

- NonyvyeHne CTyAeHTaMW TEOPETUYECKMX 3HAHUW M NPaKTUYECKMX HaBbIKOB paboThbl C
COBPEMEHHbIMX NakeTamn NPUKNagHbIX MaTeMaTU4YeCKUX NPOorpaMm A1l OCBOEHMS METOO0B
pelueHns 3agad MmaTemMaTUYEeCKOro MoaenupoBaHmst n3n4ecKknx npoLeccos;

- (bopMUPOBaAHNE MATEMATMYECKON KyNbTYpbl CTYAEHTOB.

3adayu y4ebHoU OuCyunuHbI:

- N3y4YeHne OCHOB paboTbl C COBPEMEHHbLIMW MakeTaMy MPUKNagHbIX MaTteMaTU4ecKux
nporpamm;

- OBNaeHne HaBblkamn peLleHns 3agad anrebpbl 1 MaTeMaTUYECKOro aHannsa

- OBfajeHve HaBblkamMu pelleHuss 3agad gns andpdepeHumanbHbiX YpaBHEHUN U

YPaBHEHUN C YaCTHbIMU NPOM3BOAHBIMU YUCIIEHHBIMU METOAAMM.

10. MecTo yye6GHOM AuCUMNIUHBLI B cTpyKType OOI:

AuncumnnuHa «YHuBepcarnbHble MaTeMaTuyeckne nakeTbl» K ob6sa3atenbHon Yyactn bnoka
1.

[Ana ero ycnewHoro OCBOEHUS HeobXoAuMMbl 3HaHUA W YMEHUs, NPUOOpEeTeHHble B
pesynbtate obyyeHuMss MO MpegwecTeyOWNM aucumnianHam: «MaTemaTndecknin aHanmsy,
«Anrebpa», «TexHonorus nporpammmpoBaHus M pabota Ha OBM», «duddepeHumancHble
ypaBHEHUSA», «YpaBHEHUS C YaCTHbIMU MPOU3BOAHBIMUNY.

CtyoeHT pormxeH cBob6oOHO BnageTb MaTeMaTUYeCKMM aHanu3om, Teopuen psgos,
Teopnen YHKUMA KOMMMEKCHON MepeMeHHOW, anemMeHTaMun nuHenHown anrebpbl, obnagatb
NOSIHBIMU 3HAHUAMU Kypca OOLIKHOBEHHbLIX AuMddepeHUnanbHbIX ypPaBHEHUW, TEXHOMOTMEN
nporpaMmmupoBaHuns u pabotom Ha SBM.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUSA MO AUCLUNIMHE/MOAYNIo (3HaHUA, YMEeHUA,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNeTEHUUN
OriK-4 OlK- 3HaTb: OCHOBHbIE MHPOPMaLNOHHbIE
4.1. Wcnone3yeTt TEXHOMNOrMM
nHdopmMaumio,
METOAbI U YMeTb: ocywecTtBnsaTb cbop Heobxogmmon
NporpamMmmHble WHpopmaumm B OMONMOTEKE U MHTEpPHeTe,
CrocobeH pewatb cpeacTsa ee cbopa, | cocTaBnsATb pedepaTbl M HayyHble OTHeThl, a
3afiaqm 06paboTky 1 Takke GuBnMorpaduyeckme C1ckM ¢ NOMOLLbIO
”EOQDECCV'OHa”bH aHanusa ans HOBbIX MHPOPMALMOHHbBIX TEXHONOTUI
oW AeaTenbHOCTH peLLeHms 3aau
C npOdJeCCMOHaanOI\;l Bﬂaﬂ,eTb: HaBblKaMU pa6OTbI C KOMMbHOTEPOM,
UCroJIb30BaHNEM [ESTENbHOCTY WHTEPHETOM W COBPEMEHHBIMW MPOrpamMmMHbIMU
CYLLECTBYIOLLMX cpeacTBamm
uHdopMaumnoHHo- | ONK- 3HaTb: OCHOBHbIe nakeTbl nporpamm
KOMMYHUKALUMOHH | 4.3. CUMBOJSIbHOW MaTeMaThKK
bIX TEXHOMOMMIN U
C y4eToM [PUMEHSIET HaBbIKM | YMeTb: MNpPUMEHsITb Ha MpPaKTUKe OCHOBHbIE
OCHOBHbIX MH(POPMALIMOHHO- MeTOoAbl MPUKNagHbIX NMPOrpaMMHbIX CPeacTB, B
Tpe6oBaHmii KOMMYHWKALIMOHHbIX obwem Buae BbINOMHATE MaTEMaTUYECKYHO
NHOPMALIMOHHOIA TexHonorun ans MOCTaHOBKY NPWKNaAHbIX 3adad, Npou3BOAMTb
6e30MacHOCTM Co3[aHnsa K BbIOOP YMCIIEHHOTrO peLleHus
06paboTku
WHOopMaLMK Bnagetb: HaBblkaMu pelleHust 3agay anrebpebl,
mMaTtemaTMyeckoro aHanuM3a W 3agad  ans
anddepeHLnanbHbIX ypaBHeHWI
KOMMbIOTEPHbIMY METOAAMM
OlIK-5 | CnocobeH OlK-5.1 | NcnonbayeT 3HaTb: CMHTaAKCUC W OCHOBHbIE anropuTMbl
pa3pa6aTb|BaTb OCHOBHbIE nporpaMm CUMMBOSIBHOW MaTeMaTukn
anroputmbl n NPUHLMMBI
YMeTb: CTpPOUTb anroputmbl  NporpaMm  Ans




KOMMbIOTEPHbIE anroputTMusauum peLleHnss MaTeMaTUYeckux 3aday C MOMOLLbIO
nporpammsl, 3aga4 B pamkax | KOMMbIOTEPHbIX TEXHOMOMM
npurogHole  ons npodeccnoHarnsHom B
nageTb: HaBblkaMU HAXOXOEHMS ONTUMaInbHOr
npakTU4eckoro OeATENbHOCTU n ane aseblka axoxne 0 arnbHoro
5 pelweHnss 3agady anrebpbl, MaTeMaTU4eckoro
NPUMEHEHNA paspaboTku aHanusa un 3agady ans  auddepeHumnanbHbIx
KOMMbIOTEPHbBIX ypaBHEHWIA B NPOrpaMMHOM MakeTe
nporpamm
OlK-5.2 | MNMpoeogut 3HaTtb: npuHUMNbI  paboTbl  KOMMbIOTEPHbIX
TecTupoBaHue n | cuctem
oTnaaky YMmeTb: TecTupoBaTb nporpammbl no
KOMMLIOTEPHBIX NOCTPOEHHbIM anroputMam "
CKOHCTPYMPOBAHHBLIM MaTeMaTUYECKUM MOAENSM
nporpamm ¢ UEmbto
anpobauum Bnagerts: HaBbIKaMu Nonb30BaHusA
pa3paboTaHHbIX COBPEMEHHBIMU  MPOrpaMMHbLIMKU  CpeAcTBaMu
mozaeneii M | ANS peweHus 3agady MmaTeMaTM4eckoro aHanumaa,
anropuTMOB nnHenHon anrebpbl 1 MaTeMaTUYECKON PU3NKN
12. O6beM ancuUnnuHbI B 3a4eTHbIX eguHuuyax/yac.— 2 [ 72

dopmMa NPOMEeXYTOYHOM aTTeCcTaLuu:

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

3ayeT — 7 cemecTp

TpynoemMkocTb
Bup yueGHol paboti Bcero Mo cemecTpam
7 cemecTp

KoHTakTHas pabota 28 28
nekuum - -

_ npakTu4eckme - -

B TOM Hncne: na6opaTopHble 28 28
KypcoBas pabota - -

CamocTosiTensbHasi pabota 44 44
MpomexyToyHasn aTTectaums - -
Utoro: 72 72

13.1. CogepxaHMe QUCLUMNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMNIWHBI C
CopaepxaHve pasgena gUCLMNInHbI
AUCLUNITUHBI NMOMOLLbHO
OHIamnH-kypca,
QYMK *
1. lTabopaTopHble 3aHATUA
OcCHOBHbIe nporpamMmbl Mathematica, Maple, anbTepHaTMBHble nakeThbl | https://edu.vsu.r
1.1 CUMBOIbHOI MaTeMaTHKM (Maxima, Octave, Derive 6), MatLab, MathCad. u/course/view.p
hp?id=11927
OCHOBHble XxapaKTepucTuku mnporpamMmmbl  Maxima,,
OCHOBHBIE XADAKTEDNCTHKA WHTepdenc  nporpaMmmsl Maxima, YUCNEHHbIE
P P BblYMCIIEHUS, ynpoLieHne BblpaXeHun,
nporpaMmmbl Maxima,
1.2 onepaLmm TPUroHoMeTpuryeckme npeobpasoBaHus.
M A :
MATEMATUYECKOrO AHANM3A. pocTenwime onepauum maTteMaTU4eckoro aHanvsa
BbluMCIiEHWEe npefenos, AuddepeHumMpoBaHne wu
WHTerpuvposaHve B Maxima.



https://edu.vsu.ru/course/view.php?id=11927
https://edu.vsu.ru/course/view.php?id=11927
https://edu.vsu.ru/course/view.php?id=11927

Yucnoeble psgbl. [peacrtaBneHve YMCNOBLIX PSAOB B
Maxima.

1.3

PelwweHne anrebpanyveckmx
YPpaBHEHUA W  CUCTEM B
Maxima. MaTpuyHbie
BbIYMCNEHUS.

ManVI'—IHbIe BbluncrieHus. On pepenuTenn.

PeweHne anrebpanyeckux ypaBHeHun B Maxima.
PelueHune cuctem anrebpanyecknx ypaBHeHUN.

1.4

OndpdepeHunansHbie
ypaBHeHuns B Maxima
padnyeckne BO3MOXKHOCTH
Maxima. ObpaboTka
AaHHbIX

OO6bIKHOBEHHbIE
3agaya Kowwn.

andgepeHumanbHble  ypaBHEHMS,

MocTpoeHune rpadpmkoB: OBYMEPHOrO M TPEXMEPHOro
n3obpaxeHui, onumu rpadgpukm B Maxima. ObpaboTka
JaHHbIX B Maxima.

15

MpnbnmxkeHHble MeToObI
peLueHnst 06bIKHOBEHHbIX
anddepeHLnanbHbIX
ypaBHEHU NepBoro
nopsigka B Maxima.

MeTog Oiinepa

Metog Ownepa-Kowmn,
TOYHOCTHU

PyHre—Kytta 4 nopsaka

1.6

PelueHune kpaeBbix 3agad
Anst 0ObIKHOBEHHbIX
andbdepeHumanbHbIX
YpaBHEHU METOOOM
KOHEYHbIX pa3HOCTEMN.

MeTopq KOHEYHbIX pa3HOCTEN.
peLLeHNs KpaeBbixX 3a4ady AN 06bIKHOBEHHbIX
andbdepeHumanbHbIX ypaBHEHNI

1.7

MeTtog ceTok pelleHus
anddepeHumnanbHbIX
YpaBHEHUA B  YaCTHbIX
NPON3BOAHbIX

Metog  ceTok  peweHus  anddepeHumnanbHbIX
YPaBHEHWUW B YaCTHbIX NPOV3BOAHbIX

YuncneHHoe pelueHne anddepeHumnanbHbIX
YPaBHEHWUW B YaCTHbIX NPOM3BOAHbIX

13.2.

Tembl (paspenbl) AUCUUNAUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHune TEMbI

Buabl 3aHATUN (4acoB)

(pasgena) gucumnnuvHbl

JNlekuun

MpakTnyeckue | JlabopaTopHble

paboTta

CamocTosaTenbHas

Bcero

OCHOBHble MporpamMmmbl
CUMBOJTbHOWM
MaTemMaTukm

4 2

OcHoBHble
XapaKTepUcTUKK
nporpammbel Maxima,
onepauuu
MaTeMaTn4eckoro
aHanusa

10

PeweHwne
anrebpaunyeckux
YpaBHEHUA N CUCTEM B
Maxima. MaTpuyHble
BblYNCNEHNS.

OundbdepeHumanbHble
ypaBHeHus B Maxima
"padunueckne
BO3MOXHOCTU Maxima.
O6paboTka AaHHbIX

12

MpnbnwmxeHHbIe MeToAbI
peLueHus
OObIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHEHWI NepBoro
nopsgka B Maxima

12

PeweHne KpaeBbIX
3agad ana

12




OBbIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHEHUN MEeToAoM
KOHEYHbIX pa3HOCTEN

7 MeTon ceTok pelleHus 4 8 12
anddepeHLnanbHbIX
YpPaBHEHUA B YaCTHbIX
NPOn3BOAHbIX
Utoro: 28 40 72

14. MeToanueckue ykasaHusi Ansi 06y4aroLWmxca N0 0CBOEHUIO AUCLIUMMIIUHDI:

B npouecce npenogaBaHMs AUCUMNIIMHBLI UCMONb3YKOTCH TakMe BuAbl y4ebHon paboTsl,
Kak nabopaTopHble 3aHATUS, a Takke pasfuMyHble BUObl CaMOCTOSTENbHOM paboThl
obyvarowmxca. JlabopaTopHble 3aHATUS peanuayloTcsl B COOTBETCTBMM C pabounm yd4ebBHbIM
nnaHoMm Npu nocrnegoBaTeNlbHOM U3YyYEeHUN ONCLMUNITUHDI.

Ansa obecnevyeHns cucteMaTMyeckon u peryrnsipHon paboTbl NO U3y4eHUo ANCLMMIIUHBI U
YCMELLUHOro MPOXOXAEHUSA TEKYLMX U MPOMEXYTOUHbIX aTTECTALMOHHbBIX UCMbITAHUN CTYAEHTY
pekomeHayeTcs:

1. BbINONHATL Bce BuAbl paboT, NpedyCcMOTPeHHbIX paboyMm y4ebHbIM nraHoMm no
ANCUMNIINHE.

2. BoinonHate gomaluHne 3agaHvs. BbinonHeHne gomaluHMX 3ajaHui HanpaBfeHo Ha
OTpaboTKy HaBbIKOB MCMNOMb30BaHUA CPEACTB M BO3MOXHOCTENW W3y4aeMblX KOMMbHOTEPHbIX
nporpamm. [lpy BbINONHEHUN 3adaHMs HeoBXoOuMO MNPUBECTU pas3BEPHYTbIE MOSICHEHMS
BbINOSTHEHUSA 3aaHus, NPOoaHanNu3npoBaTb MOSyYeHHble pesynbTathl. [MpyM HeobxoanmocTu
obyvamowmecs MMeT BO3MOXHOCTb 3adaTb BOMNPOCbI NpenogaBaTentd U paspeLllnTb
BO3HMKLUNE TPYOHOCTH.

3. MNocewwaTtb ayguTopHble nabopaTopHble 3aHATUS.

4. Cpatb nabopaTopHble paboTbl MO M3ydeHHbIM Temam. [Mpu nNoaroToBke UM caayu
nabopaTopHbiX paboT pekoMeHAyeTCsi UCMNOoNb3oBaHME y4yebHoOn M y4ebHO-MEeToanNYeCcKou
nutepatypbl. [lo BcemM TemMam npeacTaBnsAlTCA pacnedaTtaHHble MaTtepuarnbl, KOTopble
ncnonb3ylTca B paboTe, kak B nabopaTtopun, Tak 1 Npy BbINOSTHEHUN OOMALLHUX 3adaHui. B
CBA3N C TEM, 4YTO aKTMBHOCTb OOy4vatoleroca Ha JlabopaTopHbIX 3aHATUSX HABMSETCH
npeaMeToM KOHTPONSA ero npoABMXKEHUS B OCBOEHMM Kypca, TO NOArOTOBKA K TAKMM 3aHATUAM
TpebyeT OTBETCTBEHHOrO OTHOLLUEHUS.

5. Bbibpatb Bpemsa ans paboTbl ¢ nuTtepaTypon MNo gucuunnuvHe B Oubnuoteke u
CaMoCTOATENbHOM paboTe B KOMMbIOTEPHOM Krlacce.

6. Kpome 06bl4HOro Kypca B cUCTEME «DNEKTPOHHbIN YHUBEPCUTETY», BCE HEOOXOaUMbIE
ANs  yCBOEHMs Kypca MaTepuanbl pasMelleHbl Takke Ha KadegpanbHOM canTe
http//:www.kuchp.ru

OcBoeHMe OucuMnnMHbl  npegnonaraeT He TONbko 00si3aTenbHOE noceleHne
obyyvalLWnMCs ayanTOPHbIX 3aHATUN (NTaBopaTOPHbIX 3aHATUIN) U aKTUBHYKO paboTy Ha HUX, HO
N CaMOCTOATENbHYIO y4eOHY0 AeATeNnbHOCTbL B CEMeCTpax, Ha KoTopyto otBoamTes 40 yacos.

CamocTosaTenbHas y4yebHas OeATenbHOCTb CTYAEHTOB MO AWCUMNIMHE npegnonaraet
n3ydeHne pekoMeHOyemMoWm npenogaBaTeneMm nuTepaTtypbl MO Bonpocam nabopaTopHbIX
3aHATUA (NpUBEAEHbl BbIWE), CaMOCTOATENbHOE OCBOEHWE MOHATUAHOrO annapata W
noaroToBKY K TEKyLMM aTTecTauusiM (KOHTPONbHbIM paboTamM U BbINOMHEHNIO nabopaTopHbIX
paboT) (NpUMepbl CM. HUXE).

Bonpocbl nabopaTopHbiX 3aHATUM 0OCyXOarTcss Ha 3aHATMsX. [lpyM nogrotoBke K
nabopaTtopHbIM 3aHATUAM OOYyYalLMMCH BaXKHO MNOMHUTb, YTO WX 3ajdaya, oTBeYyas Ha
OCHOBHblE BOMPOCHI MNflaHa 3aHATUS U OOMNOMHUTENbHbLIE BOMPOCHI NpenogasaTens, nokasaTb
CBOW 3HaHMSA M KPYrosop, yMeHue FfOornMyeckn nocTpouTb OTBET, BNageHWe MateMaTuyeckum
annapaTtoM U MHble KOMMYHUKaTUBHbIE HaBblkW, YMEHUe OTCTanBaTb CBOK MPOdECCUOHANBHYIO
nosuvumo. B xoge yCTHOro onpoca BbISIBMSKOTCA AeTanu, KOTOpble MO KakKMM-TO NpUYMHaM
oKasanucb HeOCTaTOYHO OCMbICIIEHHBIMW CTyAeHTaMu B Xxo4e y4ebHbIX 3aHATUN. TeM cambim




ONpPOC BLINOMHAET BaXkHeWLwMe oby4valoLlyto, pasBUBAIOLLYI0 U KOPPEKTUPYIOLLY (YHKLUNN,
Nno3BONsieT CTyAeHTaM y4ecTb HegopaboTKkM K n3bexaTtb UX NPy NOAroTOBKE K MPOMEXYTOYHbLIM
aTTectauusam (7 ceMmecTp — 3a4erT)

Bce BbinonHsiemble CTygeHTaMuM CaMOCTOATENbHO 3adaHus (BbINONTHEHNE KOHTPOSbHOM
paboTbl W AOMalIHMX 3afaHuin) noanexart nocrneayowen npoBepke npenoaaBaTenem.
PesynbTtatbl TekywuMx aTTecTauui yyuTbiBalOTCA npenogaBaTenieM npu  NpoBedAeHUM
NPOMEXYTOYHOWN aTTecTaunn (7 cemecTp — 3a4erT).

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMMNIIUHDbI

a) OCHOBHas nutepartypa:

Ne n/n McTouvHmK

CnMBOMbHbIE BbIYMCIIEHUS B CUCTEME KOMMNbLIOTEPHOW MaTemaTuku Maxima [OnekTpoHHbIN
pecypc] : y4yebHoe nocobue gna By3oB : [andA cTyd., obyd. no HanpasneHusm 01.03.01
Matematuka, 02.03.01 MaTtemaTuka wn komnbloTepHble Hayku, 01.03.04 T[lpuknagHas
mMaTematumka u no cneumanbHoctn 01.05.01 dyHaameHTanbHasd mateMaTuka n MexaHuka) : [ans
1 2-5 K. ouHOW chopMbl 0ByyeHus mat. dak.] / BopoHex. roc. yH-T ; coct.: C.A. TkaueBa, J1.B.
Bespy4kuHa, M.B. CagunkoB .— 3neKkTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢
TUTYyNna akpaHa .— CBoOoaHbIN goctyn u3 uHtpacetn BI'Y .— TekctoBbii pain .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-
268.pdf>.

6) fononHuTenbHas nuTeparypa:

Ne n/n McTOYHMK

Cuctembl CumBonbHon MatemaTuku. lNMoctpoeHne BblumcreHnn, pabota ¢ naketamu
npunoxeHun : y4uebHo-meToguyeckoe nocobre ansa Bysos / BopoHex. roc. yH-T ; coct.: B.IM.
Mywko , M.B. Caguukos , C.A. TkaueBa .— BopoHex : BopoHex. roc. yH-T, 2008 .— 52 c. : un.
— Bnbnworp.: ¢.52. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-132.pdf>

B) MH(OPMALIMOHHbIE 3NMEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n MCTOYHMK

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://feqworld.ipmnet.ru — wWHTEpHeT-NoOpTan, MOCBSALWEHHbIN YpaBHEHUAM W MeTodaMm WX
peLeHnn

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

OBC «YHuBepcutetckas 6ubnmoTeka OHNamH»

OneKTPOHHbLIN Kypc Kypc: YHuBepcaibHble MaTeMaTHIECKUe HakeThl Komust 1 (vsu.ru)

~N[o|o ES w N =

16. MepeyeHb y4yebHO-MeTOAUYECKOrO 0oGecneyeHns AN camocTosiTerlbHOW paboThbl

Ne n/n McToYHmK
CVMBOSbHbIE BbIYUCIIEHNA B CMCTEMax KOMMbIOTEPHOW MatemaTuku : y4yebHo-MeToamyeckoe
1 nocobve / coct. : C. A. TkaueBa, . B. Capguwukos, JI. B. BespydykuHa .— BopoHex :
M3gaTtenbckui gom BI'Y, 2020 .— 70 ¢. — Tupax 50. 4,1 n.n.

17. OOGpasoBaTefibHble TEXHONOrMU, UCNOSfib3yeMble MpU peanusauum y4yeobHoM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oGy4YeHue):

AvcumnnuHa  MOXeT  peanu3oBbiBaTbCA € NPUMEHEHUEM  OUCTaHUMOHHbIX
obpasoBaTtenbHbIX TEXHOSOIMMI, HAaNpPUMep, Ha NnaTopmMme «ONEKTPOHHbLIN yHMBepcuTeT BIY»
(nttps://edu.vsu.ru/course/view.php?id=11927).

lMepeyeHb HeobxoAMMOro npPoOrpamMMHOro obecneyeHnsa: ornepalmoHHas cuctema
Windows mnu Linex, Microsoft, Windows Office, Maxima, LibreOffice 5, Calc, Math, 6paysep
Mozilla Firefox, Opera unu Internet.



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/m09-132.pdf
http://www.wolfram.com/)
http://www.maplesoft.com/)
http://www.wolfram.com/)
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=11927
https://edu.vsu.ru/course/view.php?id=11927

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCLUUNIIUHDI:
CneunanunsnpoBaHHasa mebenb, MapkepHasa 4ocka, NepCoHanbHble KOMMNbIOTEPDI
KoMnboTepHbIN Krnacc
(394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, nom. |)

Ubuntu (6ecnnaTHoEe n/vnu csobogHoe Mo, NUUEH3ns:
https://ubuntu.com/download/desktop);

Maxima (GNU General Public License (GPL), 6ecnnatHoe wu/unu csobogHoe [10,
nnueHsus: http://maxima.sourceforge.net/faq.html).

19. OueHo4Hble cpeacTBa AN NPOBeAEHUA TeKylWen U  NPOMEXYTOYHOWM
aTTecTauuu

lMopsiAoK oOueHKM OcBOeHus obyvatowmmmucsa y4yebGHOro martepuana onpegensdeTtcs
coAaepXXaHnem crneayrLmnx pasnenos AUCUUNINHBIL

Ne HanmeHoBaHve
n/n pasgena AucuMninHbl
(moayns)
OcHoBHble NporpaMmmbl
CMMBOJIbHOW OrK-4.1, OMK -

1 MaTemMaTuKkm OMK-4 4.3

MHankatop(bl)
AOCTMXEHUSA OueHouHble cpeacTBa

KoMneTeHunn

KomneTeH
uns(n)

JlabopaTopHbie paboTbl

OcCHoOBHblE JTabopaTtopHble paboTbl
XapaKTepPUCTUKN
nporpammbl Maxima, OlK-4.1, OIK -
onepaumu OrK-4 4.3
MaTeMaTu4eckoro
aHanuaa
PelieHune JTabopaTtopHble paboTbl
anrebpaunyeckumx
3 ypaBHEHWI U CUCTEM B OnkK-4 OHK'A"'{'é OnK -
Maxima. MaTtpuyHble ’
BbIYMCIEHUS.
OndpdepeHunansHble JlabopatopHble paboTbl. KoHTponbHas
ypaBHeHus B Maxima paborta
4 padunyeckue OlK-4 OHK'A"'{'é OrK -
BO3MOXHOCTN Maxima. ’
O6paboTka AaHHbIX
MpnbnuxeHHble OrK-5 OrlnK -5.1, OlK- JTabopaTopHble paboTbl
MeTobl peLleHus 5.2
OObIKHOBEHHbIX
5 andbdpepeHumanbHbIX
ypaBHEHU NepBoro
nopsigka B Maxima.

OrK-5 OrlnK -5.1, OrK- JlabopaTopHble paboTbl
PelueHune kpaeBbIx 5.2
3agay ans
OObLIKHOBEHHbIX
andbdepeHumanbHbIX
YpaBHEHU METOLOM
KOHEYHbIX pasHOCTEMN.

MeTopn ceTok peLueHns Or1K-5 OrliK -5.1, OlK- JTabopaTtopHble paboTbl
andbdepeHumanbHbIX 5.2
ypaBHEHUN B YaCTHbIX
NPON3BOOHbIX
lNpomexyToyHasa aTTectaums
dopma KoHTpons - 3a4eT

[MepeyeHb BONPOCOB M 3agaHnin K 3a4eTy




20. TunoBble OLEHOYHbIe cpeaoctBa M MeToaouMyeCKMe wmMatTepuanbl, onpependroLine
npoueaypbl oueHnBaHunsA

20.1. TeKywWwMn KOHTPONb yCneBaeMocCTu

KoHTponb ycneBaeMoCTM MO AUCUMMNIIMHE OCYLLECTBSETCA C MOMOLLbIO CrieayroLmx
OL€HOYHbIX CPeacTB:
MpumepHbIN NepeYeHb 3aaayd Ansa nadbopaTtopHbIX padorT:

1. Bbluncnute nepByto NMPON3BOAHYHO dyHKUMM B nakete Maxima
1

y=x6—§x5+2x3+2x+7-

6
2. Pewunte cneayoLwyto cuctemy ypaBHeHUN MaTPUYHbBIM cnocobom
3X-2y+4z=2
3X—y+3z=1
X+3y—-2z=0
sin? x

3. Hangute lim 2

(8 nakete Maxima).
x>z 1+ €0S” X

4. Pewntb anddepeHumanbHoe ypaBHeHMe B nakeTe Maxima:

y//_y/_zyzol

5. BblqmchTeJ‘ xdx (B nakeTe Maxima).
(x—l)(x+1)2

6. Boluncnute nponssegeHme 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 psag Teunopa cregytowmne oyHKLMn
1. sin® x 2. In(2+X)

MpumepHbLIN NepeyveHb 3a4a4 ANs KOHTPOSIbLHOW PaboThl:

1. Pewntb guddepeHumanbHble ypaBHEHUS: a) xy' —y=y°; 0) y’+X=—xy2; B)
X
y' -y -2y=0
2. HanTu yacTHble pelleHus ypaBHEHWUN, yOOBMETBOPANOLWME YyKa3aHHbIM Ha4varnbHbIM
YCIOBUSAM:
a) (1+e)y-y' =e; y=1 npn x=0; 6) y"+4y' =12 -2x+2; y=0, y =0

npu x=0, NOCTPOUTb rpadouKn peLLeHnn.

3. HanTtn 3Ha4eHne Bcex KOpHEN ypaBHEHUS: @) x* —-1=0; 6) HANTKU NPUONMXKEHHON cos X
B OKPECTHOCTU TOYKM x=1 C TOYHOCTbIO 40 0,001.



4. Pasnoxntb B psg Tennopa cnegyowme yHKUMn: a) sin(H%); 0) e

TeKyWwmi KOHTPONb npeacTtaBnsieT cobo nNpoBepKy YCBOEHUs y4ebHOro matepuana
TEOPETNYECKOrO N NPaKTUYECKOro XapakTepa, PerynsipHO OCyLLECTBIIIEMYIO Ha 3aHATUSIX.

Llenb TekyLiero KOHTPOIS: onpegenexve YPOBHS CchopMMPOBaAHHOCTH
npodeccnoHanbHbIX KOMMNETEHLUMA, 3HAHUA N HaBbIKOB AEATENbHOCTM B 00Mactu 3HaHun,
n3naraembix B Kypce.

3agayn TekyLero KOHTPOns: NPOBECTU OLEeHMBaHME

1. YPOBHSI OCBOEHUSI TEOPETMYECKMX W MPAKTUYECKMX MOHATUA, HayYHbIX OCHOB
npodgeccnoHanbHoOW AeATenbHOCTY;

2. cTeneHn TroTOBHOCTM oby4vatolleroca NpUMEHSATb TeopeTUYeckue n npakTuyeckue
3HaHUs M NpoeccMoHanbHO 3HaYMMY WHOPMaUUo, CHPOPMUPOBAHHOCTU KOTHUTUBHbLIX
YMEHUN.

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

TekyWwM KOHTPONb NpeaHa3HayeH Ansa NpPoBEepKM xoda M kadectBa popMmpoBaHUSA
KOMMeTeHUMn, CTUMYNMpoBaHua Yy4ebHoM paboTbl oOby4aeMbiX W COBEPLUEHCTBOBAHUSA
METOANKN OCBOEHMSI HOBbIX 3HaHM. OH obecnevnBaeTcsa nposegeHMeM nabopaTopHbix paboT
N KOHTPOJSIbHOW paboThl.

B xope koHTponbHoOm pabotbl obyvatouwiemyca Bbligaetca KMM ¢ npakTnyeckmm
nepeyHeM M3 4YeTbipex 3afaHui W npegnaraeTcs pewuTb faHHble 3adaHna B nporpamMmme
Maxima. B xoge BbINONMHEHMS 3afjaHuA  MOXHO MNoNib3oBaTbCA nobOM  nuMTepaTypou,
orpaHuyeHue rno spemeHn 90 MUHyT.

Ecnn Tekywas atrectaumsa npoBOANTCSA B AUCTAHUMOHHOM dhopmaTte, To obyyarowmincs
AOIDKEH MMEeTb KOMMbKTEP WM OOCTYN B CUCTEMY «ONEKTPOHHbIN YyHMBepcuTeT». Ecnm y
obyuvaroulerocs OTCyTCTBYeT Heobxogmmoe obopynoBaHMe wnu AOCTYN B CUCTEMY, TO OH
00s13aH cooOWwmMTb npenogasatenito 06 aTom 3a 2 paboumx AHA. Ha KOHTposbHyk paboTy B
ANCTaHLUMOHHOM peXumMe 0TBOAUTCS orpaHnveHne no Bpemenn 90 MUHyT

Mpn Tekywem KOHTpONe YpPOBEHb OCBOEHUS Y4ebHOW OUCUMMMNHBI W CTEMNEHb
ChOPMMPOBAHHOCTN KOMMETEHLUUN OMPEdEnsaoTCA OLEHKAMU «3a4TEHO» W «HE 3a4YTEHOY,
KOoTopble hOpMUPYIOTCH CrieayroLwmm odpasom:

KoHTponbHas pabota — no Ganny 3a Kaxayw npaBuibHO pelleHHyo u3 1,3,4 3apad
KOHTpOSibHOW paboTbl, 2 HGanna 3a pelleHHyo BTOpy 3agady. [pu nonyvyeHun He meHee 4
©annoB BbICTABMSAETCA OLEHKA «3a4TEHOY.

20.2. NMpomexyTo4yHasa aTTecTauums

MpomexxyToyHas aTtTecTauus no AMCUMNIIMHE OCYLLECTBNSAETCS C MOMOLbIO CreayoLwmnx
OLIEHOYHbIX CPEeaCTB:

lNMepeyeHb TeOpPETUYECKMUX BOMPOCOB:

1. YucneHHble  BbIMMCIIEHMS,  YMNPOLLUEHWE  BbIPAXEHUW, TPUrOHOMETPUYECKME
npeobpasoBaHus B Maxima

2. BeluncneHnuve npegenos, auddepeHunpoBaHue n nHterpmposaHme B Maxima

3. Yncnosble paabl [NpeacraeneHre yucnosbix psgosB B Maxima

4. PeweHwne anrebpanyeckux ypasHeHnn B Maxima

5. MatpnyHble Bbluucnenusa. Onpegenutenu. PeweHne cuctem anrebpanyeckmnx
ypaBHEHUN

6. AnddepeHumansHble ypaBHeHUs B Maxima

7. 'padmyeckme BoamoxxHocTn Maxima. O6paboTka gaHHbIX

8. MeTtoa Ownnepa

9. MeToa dunepa-Kowwm

10. Metop PyHre—KyTTa 4 nopsiika To4HOCTH

11. MeToa KOHEYHbIX Pas3HOCTEN  pelleHUd KpaeBblx 3agady Ans OObIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHUN



12. MeTtog ceTok pelweHnsa guddepeHumnarnbHbIX YypaBHEHUA B YACTHBIX NPOU3BOAHbIX

lNMepeyeHb NpPakTUYECKUX 3aAaHUN:
1. PewnTb 3agavy Kowwn ana audpdepeHumanbHOro ypaBHeH s y’ = f (X, y)Ha oTpeske

[a,b], npu 3agaHHoM HavanbHom ycroeun Y(@) =Cc warom h: MeTogom Jinepa, MeToaom

onnepa-Kown, metogom PyHre-KytTta 4 nopsigka, HanTu BENWYMHY MOrPELLUHOCTU B KaXaoM
criyyae, NOCTPOUTb rPaduKM pPEeLLEeHUA U CPaBHUTb NPUBNMKEHHbIE PELUEHNA C TOYHbIM
peweHneM. Kakon ns metogoB gaet 6onee ToyHoe npmbnuxeHne?

1. y" =5x+2cos(y +2.6), y(0) =15, [0,1];
2. y/:%, y(O):]-y [0,1]1
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+y? y(0)=0.1, [0.1];

6. y’:x+sin%, y(0) =1, [0,2];

7.y’ =5-2sin(y+x)?,y(0)=1.5, [0,1];

8. y’:zyy_x, y) =2, [12];

9.y’ =2x+cosy,y(0)=0, [0,0.1];

10. y' =X’ -y, yO=-1, [12];

11. y' =2x*+xy+3y?, y(0)=1, [0,1];
12. y' =2xy+x*, y(0)=0, [0,05];
13. y' =7+2sin(y—x), y(0)=1, [0,1];
14. y’:x—sinz—g, y(0)=1,[0.2];

15. y' =2x-y, y(0)=-1, [0,0.5];
2. Haiitn pewenve ypasHeHus y" + p(x)y' +q(x)y = f(x) Ha oTpeske
ay(@)+a,y(@)=A
By(®)+ B,y ([0)=B"
rae oy, a,, B, 3, - NOCTOsIHHbIE W|ay |+ |a,| #0,| B +|B,] % 0
y'(0.6) =0.57
y(0.9) —0.95y'(0.9) =3

2. y"+2y'+ Y- =10, y(0.4)=07
2X y(0.7) -2y'(0.7) =3

[a,b]yBoBReTBOpSIOLLErO YCHOBUSM {

Ly +y —xy=2x%, {

y(0.9) —4y'(0.9) = -1
y@.2)=3

y(0.6) =0.5
y(0.9)-0.5y'(0.9) =6

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

4,y +y —2xy=X°, {



y(0.85) —2y'(0.85) =-1

5. y'-2xy'+y=1,
! yy y(1.15) =2
6. y”+2y'_l:9 y(0.4)=0.1
3  |y(0.7)-y(0.7)=-3
'(0.5)=0.6
7y -3y exy=25¢, {0
y(0.8) —0.8y'(0.8) =2.5
8 yﬂ+2y!_xy:X2 y’(05)204
| " | y(0.8)-0.8y'(0.8) =3.5
'(0.6) =0.6
9. y"—0.5y' +1.5xy =—3x?, y'(0.6)
y(0.9) —0.9y'(0.9) =2
y y(0.3)=0.15

10. y"-3y'+==7,
X y(0.6) - y'(0.6) =-2.5

MpomexyToyHasa arrectaums npegHasHadeHa Ans onpeaerieHus YpoBHS OCBOEHUS
Bcero obbema yyebHOM gucuunnuHbl. [lpomMexyTodyHaa aTtTectaums No  AUCUUNIIMHE
«YHuBepcanbHble MaTeMaTU4eCKne nakeTbl» NpoBoANTCS B opMe 3a4eTa.

lMpomexyToyHaa aTtTecTauusi, Kak MpaBuro, OCYLLEeCTBNSETCSs B KOHLUeEe cemecTpa.
PesynbTaTthl TeKyLLen aTTecTaunmn obydaroLlerocs no peweHunto kadeapbl MOryT 6biTb YYTEHbI
npu npoBedeHUn NPOMEeXyToYHoW attecTauuun. [lpy Hecornacuum CTydeHTa, emy aaeTcs
BO3MOXXHOCTb MPONTU MPOMEXYTOUHYHO aTTecTtauuio (6e3 ydeta ero Tekywmx aTrectauun) Ha
ob6LLMX OCHOBaHUSAX.

Mpn npoBegeHMM 3ayeTa yuuTbIBAOTCA pe3ynbTaTbl flabopaTopHbiX paboT u
KOHTPOSIbHOW paboTbl. 3a4eT npoxoguT B OpMe WHOMBUAYASNIbHOMO Oonpoca MO MepeyHro
BOMPOCOB K 3a4eTy W BbINOMHEHWA B Nporpamme Maxima 3agad M3 nepedHs npakTUYecKux
3agaHuin. [Ins nonyyeHnst OLEHKN «3a4TEHO» Ha 3a4eTe B KOHLUEe 7 cemecTpa y oby4vatoLierocs
AOJDKHA MMETbCSA OLEHKA «3a4TeHO» MO KOHTPOSNbHOW paboTe, a Takke OOMMKHbl ObiTb CcaaHbI
Bce nabopaTopHble paboTbl. B npoTMBHOM criydyae, CTyOeHT [OO/KeH OTBeTUTb Ha
COOTBETCTBYHOLLME AOMNOSTHUTENBbHbLIE BOMPOCHI B XO4€E NPOBEAEHUS 3a4eTa.

Kputepun oueHnBaHns KOMNeTeHLUN LLIkana oueHokK
«3ayTeHO» BbLICTABNAETCA CTYAEHTY, KOTOPbIA MPOYHO YCBOWN | «3a4YTEHO»
NpeayCMOTPEHHbIN NPOrpamMMHbIA MaTepuan; 3HaeT OCHOBbI pPaboTbl C
nporpammon Maxima, npaBunbHO BbIMOMHWU NPeanoXeHHble 3aJaHus
Ha KoMmnbloTepe.

[onosiHUTEeNbHBbIM  YCIIOBUEM MOJSTYYEHUS OLUEHKU «3a4TEeHO» MOryT
cTaTb XOpowue ycrnexu npu  BbINOSIHEHUM CaMOCTOSTENBHON U
KOHTpONbHOM paboTbl, cuUCTemMaTudeckass akTmBHas paboTta Ha
nabopaTopHbIX 3aHATUSAX.

«He 3auteHo» BbicTaBnsercsa ctygeHTy, KOTopbin He cnpasunca ¢ 50% | «He 3auTeHo»
BOMPOCOB U 3agad. He MoxeT OTBETUTb Ha LOMOSHUTENbHbLIE BOMPOCHI,
npegroXeHHble npenofasaTenem.

20.3 ®oHA OuUeHOYHbIX cpeacTB CGHPOPMUPOBAHHOCTU KOMMETEHLUN CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4Yeckux padotr

OrllK-4 CnocobeH pewatb 3agadun nNpodecCUoHanNbHOM  OEATEeNbHOCTU C



NCNONb30BaHMEM CYLLECTBYHOLUNX WH(OPMALMOHHO-KOMMYHUKALNOHHBIX TEXHOMOMMA U C
Y4E€TOM OCHOBHbIX TpeboBaHU MHPOpMaLMOHHOM 6e3onacHOCTU

OriK-4.1. OcywectBnseT cbop Hay4yHOM MHpOpMaUnn, roTOBUT 0630pbl, aHHOTaLMN,
cocTaBnseT pedeparbl, OTYETLI, Onbnuorpadum

3HaTb: MmeToabl cbopa Hay4yHON MHopmauun.

YMmeTb: ocyllecTBnsTb cbop Heobxoaumon MHopMauun B GUBNMOTEKE U UHTEPHETE,
coCcTaBnATb pedepaTbl U HAayYHblE OTYETHLI, a Takke Bubnmorpadmyeckme CNMCKU C NOMOLLbIO
HOBbIX MHCPOPMALIMOHHBLIX TEXHOSOMUIA.

Bnapetb HaBblkamMu paboTbl C  KOMMbIOTEPOM, WHTEPHETOM WU  COBPEMEHHLIMM
nporpaMMHbIMK CpeacTBaMm

OriK-4.3. [MpuMmeHseT HaBbIKU MHPOPMALIMOHHO-KOMMYHUKALIMOHHbIX TEXHOMOMMK ANnA
co3gaHus 1 06paboTkmn nHopmauun

3HaTb: OCHOBHbLIE I/IH(bOpMaLl,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TEXHOIIOTNN.
YMmeThb: NPUMEHATDb VIHd)OpMaU,I/IOHHO-KOMMyHVIKaLI,I/IOHHbIe TEXHOJIO0MM And
peweHna MaTeMaTu4eCcknx. 1 O6pa6OTKI/I I/IHCbOpMaLI,I/II/I.

Brnagetb: HaBblkaMW MPUMEHEHUST WMH(OPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMOrmmn
Ans cosgaHusa n 06paboTkn MHGopMauum

3apaHua 3akpbiTOro Tuna ¢ BblOopoM oTBeTa(BbiIOOp OOHOrO BapuaHTa OTBETa,
BEPHO/HEBEPHO):

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

Testl

CumBoun %e B Maxima ucronbs3yercs mpu
1. BBOJE 3HAYCHUS DKCIIOHEHTHI;
2. 0003HAaYEHUU TIPOLICHTOB;
3. BBIBOJIC PE3YIHTATOB BBIUMCICHUH.

Otser 1

Test?

Cumsou (%01) B Maxima ucnonb3yeTcst npu
4. BBIBOJIC PE3YJIHTATOB BHIYHCIICHUN;
5. 0003HaYEeHNU KOMaH/I, BBEJCHHBIX T0JIb30BATEIICM;
6. BBOZE CHEIMATBHBIX CUMBOJIOB.

Otser 1

Test3
[lpucBanBaHue 3HAa4YCHHS KaKOW-IMOO mepeMeHHoW B Maxima ocyiiecTBisercs ¢
MOMOIIBIO 3HAKA

1. : (nBoeToume);

2. = (paBHO);

3. = (ABoeTOUYHE U PABHO)



Pemenne IlpucBamBanue 3Ha4YeHHS KaKOW-TMOO TIEPEMEHHOW OCYIIECTBISIETCS C
MOMOILBIO 3HaKa : (JBOETOYME), a CHMBOJ = (paBHO) HCIOJIb3YETCS IpPH 3aJaHHUH
YpaBHEHUN WM TOACTAHOBOK, CHUMBOJ = (IBOECTOYME W PABHO) JUIsl BBIIOJIHEHUS
MPUCBOEHHUS B BBIPAKECHUAX

Otser 1

Test4

[Tpu BemoaHeHMs onepanun diff(Cos(x),x,2) B Maxima BbImOIHIETCS:
1. BBIUMCIIEHUE MPOU3BOAHOMN BTOPOTO MOPsIKA OT GYHKIUHU COS (X);
2. BBIYMCJICHUE MPOU3BOHOM MEepPBOro mopsijaka oT GpyHkIwu CoS(X);
3. BoluucieHue auddepennnana oT Gyukmun CoS(X).

OtBet 1

Testd
®dynkus noctpoeHusi rpaduka  QyHKuuu  Y=C0S(X) Ha otpeske [-5,5] B Maxima
3a7aeTCs CICAYIONIM 00pa3oM:

1. plot2d(sin(x), [X,-5,5]);

2. [plot_format, gnuplot]$

3. plot3d(sin(x), [x,min,max]).

Otser 1

3aaHus OTKPBITOrO THIIA (BBO YHCJIA):

o 2 Oayina — yKa3aH BEpPHbBIN OTBET;
o 0 OaynoB — yKa3aH HEBEPHBINA OTBET.

Test6

Kakoe 3HaueHue OyneTr MOJYy4eHO B pe3yJibTaTe BBIMOJHEHUS TMOCIEA0OBATEILHOCTH
koMana B Maxima:

(%i1) 10-sqrt(5)$

(%i2) sqrt(5)+7$

(%:i3) %+%o01;

OTBeT:

17

Test/

Kakoe 3nauenme OyAeT MOIy4yeHO B pe3yJbTaTe BBIMOJHEHHUS TMOCJIEI0BATEILHOCTH
komaHz B Maxima;

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

OrTBer:

1



Test8

Kakoe 3nadueHme OyAeT MOIY4EHO B pe3yJbTaTe BBIMOJHEHUS TOCICIOBATEIHPHOCTH
koMaH1 B Maxima;

(%i1) f:5*x"2+7*Xx$

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

OrTBer:

0

Test9

Kakoe 3HaucHMe OymeT IOJy4eHO B pE3yIbTaTe€ BBIIOJHEHHS IOCIEI0BATEILHOCTH
koMau1 B Maxima;

(%i1) f:5*x"2+7*x$

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

OrTBeT:

10

Testl0

Kakoe 3HaueHue OyneT MOJYy4eHO B pe3yJibTaTe BBHIMOJIHEHUS MOCIEA0BATEIbHOCTH
koMana B Maxima;

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

(%i2) determinant(%);

OtBer:
1

OrK-5 CnocobeH paspabaTtbiBaTb anropuTMbl M KOMMLIOTEPHbIE MNPOrpamMmbl,
npurogHble Ansa NpakTU4ecKoro NPUMeHeHus

OlK-5.1 Mcnonb3yeT OCHOBHbIE MNPUHUMMNbI anropyuTMmU3auum 3agad B paMKax

npodheccrnoHanbHoOM AeATeNbHOCTU U pa3paboTKM KOMMbIOTEPHBLIX MPOrpaMm
3HaTb: CMHTAKCKC M OCHOBHbIE anropuTMbl MPOrpamMM CUMBOSbHON MaTeMaTUKK

YMeTb: CTPOUTb anropuTMbl MNPOrpaMM s pelleHnss maTteMaTUyeckux 3agad cC
MOMOLLIbH KOMMBbHTEPHbLIX TEXHOMOTNIA

BrnageTtb: HaBblkaMW  HaxOXAEHUs ONTUManbHOro  peweHna 3agad  anredpbl,
MaTtemaTuM4yeckoro aHanmsa u 3agady ana guddepeHumnarnbHbIX YpaBHEHUM B NPOrpaMmMHOM
nakete

OlK-5.2 MpoBOANUT TeCTUpPOBaHME WM OTNAAKy KOMMbIOTEPHbLIX MporpamMm C LEnbH
anpobauun paspaboTaHHbIX MOAENEN U anropuTMOB

3HaTb: npuHUMNbI pa6OTbI KOMIMbIOTEPHbIX CUCTEM

YMeTb: TeCTMPOBaTb MPOrpaMMbl MO NOCTPOEHHBLIM anropuTMamM M CKOHCTPYMPOBAHHbLIM
mMaTeMaTU4eckuM MoaensiM

BrnageTb: HaBblkamMu MONb30BaHUA COBPEMEHHBLIMU MNPOrpaMMHbIMU CpeacTBaMn Ans
pelueHns 3a4ay MaTemMaTUYECKOro aHanmaa, NMMHENHoN anredbpbl 1 MaTeMaTMyeckon pusmku

3apaHus 3aKpbITOro Tuna ¢ BbiIoopom orBeTa(BbIOOP OAHOIO BapuaHTa OTBETA,
BEPHO/HEBEPHO):

Testl



B pesynbrare BeImoaHeHUs B Maxima ciieayromniero nukia
for i:1 thru m do for j:1 thru n do (arraymake (u, [i,j]), u[i,j]:0)$

1. Oyzaert co3maH HyJIEeBOM MacCHB 3HaYeHUH U[1,j] pa3mepHOCcTH MXN;
2. OyJeT co3/aHa CTPOKa HYJIEBBIX 3HAYCHUH JTJTUHBI M,
3. OyxaeT co3aaH cToyiOel HyJIEBbIX 3HAUCHHUM JJIUHBI N.

Otser 1
Test?2

B pesynbraTe BhImomHeHus B Maxima cieayromero uKia
for i:1 thru m do (uli,1]:0, u[i,n]:0)$

1. mepBblii U N-bIH CTONOIBI MacCUBa U[1,j] OJIy4aT HyJIeBbIC 3HAUCHUS;
2. BCe CTOJIOIBI MaccHBa U[1,j] moJydat HyJIeBbIe 3HAUCHHUS,;
3. mepBasi U N-asl CTPOKK MaccuBa uf1,j] MoayyaTt HyJIeBble 3HAUCHUS.

OtBet 1

Test3
B pesynbrare BeIMoiHEeHUs B Maxima cieayromiero mukia
x:make_array(flonum, n)$

1. O6yner chopMupoOBaH MyCTOM OJHOMEPHBIN MaccuB pazMepa N;

2. OyayT chOpMHPOBaHBI N MYCTHIX OJJHOMEPHBIX MAaCCHBOB;
3. Oynmert chopmMupoBaH CTPOKOBBII MaccCUB pazMepa N

OtBet 1

Test4

B pesysbrare BhIoaHEHMs B Maxima ciieayromiei KoMaH Ibl

wxplot3d(f, [x,1,m], [y,1,n], [plot_format,gnuplot])$
1. Oynmet moctpoeH rpaduk QyHKIUN ABYX HepeMEHHBIX f;
2. Oynet nmoctpoeH rpaduk QyHKIMKA OJHOM mepeMeHHbIH f;
3. OyneT moctpoeH rpaduk GyHKIUU TpeX NepeMeHHbIX f.

Otser 1

Testb

B pe3synbrare BhImonHEeHUs B Maxima ciieyroniero nukia MUK ¢ mapamerpom h
for i: 2 thru n step 1 do (X[i]:x[i-1]+h)$



1. 3amonHATCS MaccuB X N 3HaueHWH, HaunHas ¢ X[2] ¢ marom h ;
2. 3alOJIHATCS MacCUB X N 3HaueHU, HaunHas ¢ X[1] ¢ marom h ;
3. 3amoJIHATCS MaccHB X N 3HavueHHi, HaunHas ¢ X[0] ¢ mrarom h .

Otser 1

38,I[aHI/I$[ OTKPBITOI'O THIIA ( KOPOTKHUM TGKCT):

o 2 Oayina — yKa3aH BEpPHBIA OTBET;
o 0 6aynoB — yKa3aH HEBEPHBINA OTBET.

Testb

Jns nHaxoxaenus B Maxima wneompeaenenHoro uHTterpana integrate(f(x), X) mocime

(YHKLIHMH yKa3bIBA€TCS €IMHCTBEHHBIM ApIYMEHT ............. UHTEIPUPOBAHUSA

OrtBeT:
repeMeHHas

Test7

Oyukius ode2(%, y, x) B Maxima HaxomuT oO0IIee PEmICHHE IS ..................

ypaBHEHUS
OrTBer:

muddepeHnnanTbHOTO

muddepeHnmanbHoe

Test8

Oyukiuit icl, ic2 B Maxima mpeaHasHaueHbl ISl HAXOKACHUS ............ pelieHui

b depeHIranbHbIX YpaBHEHUS! IEPBOTO U BTOPOTO MOPSIKOB.

OTBerT:
YaCTHBIX
4aCTHOI'O

Test9

[Tpu BeIMOTHEHNK B Maxima cieyroIero NprucBOCHUS:
x:make_array(flonum, n+1)$

OyZIeT co3aaH IMyCTON OJHOMEDPHBIH ........... 3Ha4eHUM pa3zmMepHocTy ntl.



OrtBer:
MAacCCHUB

Testl0
C momompto BecTpoeHHBIX (yHKIMA B Maxima allroots (expr), realroots (expr, bound),
find_root (expr, X, a, b) MOXHO HAXOIUTH .................... 3HAYCHHUS KOPHEH

anredpanvyeckux ypaBHEHUN

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNOMb30BaHUMIO NpU NpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS AaHHOW
ANCLUNINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



