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PABOYASA NPOrPAMMA YYEBEHOW ANCLUMIIUHDI
B1.B.03 NakeTbl NpUKNagHbIX NporpamMmm

1. Wndp n HaumeHoBaHMe HanpaBreHUAa NOoAroToBKU/cneunanbLHOCTH:
02.03.02 dyHaameHTanbHasa nHpopmMaTmka u MHPOPMaLMOHHbIE TEXHOMOMN

2. Mpodunb nogroToBkm / cneymnanusauua / Marmctepckas nporpamMmma:
NHxeHepus nporpammHoro obecneyeHus

3. KBanudukauusa (cteneHb) BbinyCckHUKa: bakanasp
4. dopma o6yyeHus: OyHas

5. Kacbeapa, oTBevarLlas 3a peanusauuio gucumnnuHbl: CUCTEMHOro aHanunsa v ynpasre-
HUS

6. CoctaButenu nporpammbli: Koctpyb VpunHa OmutpuesBHa, kaHa. d.-M. Hayk, LOLIEHT Ka-
dreapbl CUCTEMHOIO aHanu3a u yrnpasreHus

7. PexomeHpoBaHa: Hay4yHo-meToANYECKMM COBETOM (pakyrnbTeTa NpuUKagHon
MatemaTuku, MHdopmaTuKn n mexaHukun (npotokon Ne07 ot 26.05.2023)

(HaumeHoBaHue pekoMmeHOywel cmpykmypbl, 0ama, HoOMep rPOMOoKorna,

omMemkKu O rpodsieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2023/2024 CewmecTp(-bl): 2



9. Llenu n 3apaum y4eGHON AUCLUMUNNUHbI:

Lensimu oceoeHust yye6HOU ucyuniuHbl s18JISIFOMCS:

- NpYOGpeTEHNS NPaKTUYECKMX HaBbIKOB paboTbl C MaTtemMaTMyeckMMm nakeTamu NpUKIagHoro NporpaMMHOro
obecneyeHnss Ang peleHnst 3agad NpyKnagHon MateMaTukm n nHopmMaTukm ans opMMpoBaHUS YMEHUI U Ha-
BbIKOB aHanu3a TpeboBaHuin 1 pa3paboTku BapMaHTOB peanusaumn MHOPMaLVNOHHOW CUCTEMbI; OLEHKU KavyecT-
Ba, HAOEXHOCTU U 3(PPEKTMBHOCTN NHPOPMALMOHHON CUCTEMbI B KOHKPETHOM NpodbeccnoHansHom cgepe.

3adayu yye6HOU OUCUUNIIUHbI:

- npuobpeTeHne 3HaHWM B obnactu Hanbonee pacnpoCTpaHEHHbIX MakeToB MPUKNaAHbIX Nporpamm, npvmMe-
HAEeMbIX B MaTeMaTuyeCcknx uccnefoBaHusx;

- (hopMUpOBaHME NPaKTUYECKUX HaBLIKOB paboTbl B COBPEMEHHbIX NakeTax NpuKNaaHblX nporpaMmm Ans pe-
LeHMs pacyeTHbIX U rpadmnyeckux 3agau;

- OCBOEHWE MHCTPYMEHTOB M TEXHONOrMN paboTbl C KOHKPETHBLIM NAKeTOM NPUKNagHbIX NporpamMm;

- NMPUMEHEHME LLUNPOKUX BO3MOXHOCTEWN NakeToB NPUKNaaHbIX nporpamMmm Anst adeKTUBHON Hay4yHOW nccne-
poBaTenbCckon paboThl;

- dopMmupoBaHue nNpakTUYEeCKMX HaBbIKOB pas3paboTKM U WCCRNEeAOoBaHUSA anropuTMOB, BbIYUCIUTENBHbIX
mModenen, a TakKke MpoekTupoBaHus 6a3 [daHHbiXx Ans  peanu3auuy  QYHKUMA U CEPBUCOB  CUCTEM
MHOPMALMOHHBIX TEXHOMOMUNA.

10. MecTo yye6HOM aucUMNNUHBLI B CTPyKType OOI:
OucumnnuHa «MakeTbl NPUKNagHbIX NPorpaMmy BXOAWT B BapuaTMBHYH YacTb NPOdEeCcCMOoHansHOro Lukna
y4yeBHOoro nnaHa v aBnaeTcsa AMCUUnInHoOn No BelIbopy BO 2 cemecTpe.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi MO AucuUNNUMHe/Moayno (3HAHUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIe C NIaHupyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3soBaTesibHOM

nporpamMmmbi (KOMHeTeHLIMFIMVI) N NHOANKaTopaMMn X 4OCTUXKEeHUA:

Koa HasaHue komne- Koa(bl) WnaukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
TeHuun

MK-3 | CnocobeH obpaba- | MK-3.2 | MpumeHsieT npy 06- | 3HaTbk: coBpeMeHHble NC, TexHonornm 1 nakeThbl
TbiBaTb, aHanmau- paboTKe gaHHbIX NpvKNagHbIX NporpamMm 45 peLueHmns 3agay
poBaTb U 0POpM- CTaHOapTHOE M OpW- | aHanu3a AUHaMU4ecKux CUCcTeM, 3agay maTema-
NSATb pe3ynbTaThl rMHanbHoe npo- TM4eckon uankn, oNTUMM3aLn N oNTUManbHo-
nccrnegoBaHnn 1 rpammHoe obecne- ro ynpaeneHus
paspaboTok nog yeHune YMeTb: HaxoauTb ONTUManbHbI cnocob ynpas-
PYKOBOACTBOM NeHns NpuknagHbIMy npoueccamMm.
cneumanucta 6o- BnapeTb: npaBubHbIMK cnocobamu BeioupaTb
nee BbICOKOW KBa- anroputM 1 cpeacTBa ero peanusauum npu pe-
nndukaumm LUeHWN 3a4ay ynpaBrieHms 1 onTUMmu3aumm
CnocobHocTb k | MK-4.1 | PaspabaTtbiBaeT 1 | 3HaTb: COBPEMEHHbLIE TEXHOMOMMM N NaKeThbI
aHanusy TpeboBa- nccnegyet anro- | NpuKnagHbIX NporpamMm Ansi pelueHns 3agad
HUA n paspaboTke PUTMbI,  BbIMUCIIM- | @aHanu3a AVMHaMUYEeCKUX cucTeMm, 3agad Marema-
BapuvaHToOB peanu- TenbHble  MOAEenu, | TM4eckon Pusnku, oNTUMMU3aLn N oNTUManbHo-
3aumMm  nHdopma- npoektupyet 6asbl | ro ynpasneHus
LUMOHHON CUCTEMBI; OaHHbIX Ans peanu- | YMeTb: paspabaTbiBaTe M uUccrefoBaTb anro-
CnocobHOCTb K 3aumm  yHKUUA 1 | pUTMbI, BbIYUCIIUTENbHBIE MOLENWN, MPOEKTMPO-

MK-4 | ueHke kadecTsa, CepBMCOB  cUCTeM | BaTb 6a3bl AaHHbIX AnS peanu3aumm OyHKUWA 1
HaEeXHOCTH n NHAOPMALMOHHbIX CepBUCOB CUCTEM MH(OPMALMOHHBIX TEXHOIOo-
3hEKTUBHOCTH TEXHONOormmn rmn
MHOPMaLIMOHHOW BnapeTb: npaBunbHbIMM cnocobamu BeibnpaTb
CUCTEMBI B  KOH- anroputM 1 cpeacTBa ero peanusauum npu pe-
KpeTHon npodec- LUeHWN 3a4ay ynpaBrieHms 1 onTUMmu3aumm
CUOHanbHOM cde-
pe

12. O6bemM gucuUNIIUHbI B 3a4eTHbIX eauHuLuax/vac.(s coomeemcmsuu ¢ yyebHbIM MIaHOM) —

2/72.




Popma NpOMEXYTOUYHON aTTeCcTaLuum (3a4em/3Kk3ameH) 3a4eT

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyooeMKkocTb
Bug yuebHowm paboTbl Bcero Mo CeMGZCTpaM
Ne cemecTpa

KoHTakTHasa paborta 48 48
nekuum 0 0

o cne npakTuyeckme 16 16

B TOM 4yucne:

naGoparopHble 32 32

kypcosasi paboTa 0 0
CamocTosiTenbHas pabota 24 24

lMpomexyTouHasa aTTecTaumns (019 sk3ameHa)

Utoro: 72 72

13.1. CopepxkaHne AUCLUNIIUHBI

n/n Peanusa-
umsa pas-
aena
aucumn-

HanmeHoBaHue pasgena
AVCLMNANHb! CopepxaHue pasgena oMCcuUmnninHbl NVHBI C
NMOMOLLIbIO
OHNamnH-
Kypca,
QYMK *
2. lpakTnyeckue 3aHATUA
2.1 MepBO€E 3HAKOMCTBO C CUC- KpaTkasa xapakTepucTuka cuctem krnacca Maple. Yctanos- | IMIMM_02.
Temon Maple. Hdopmauu- ka cuctembl Maple. MHTepdenc cuctembl Maple. OcHoBbl | 03.02
OHHas nogaepxka Maple. paboTtel ¢ Maple B amanoroBom pexume. YnpaneHune
PaboTta ¢ dpannamu n goKy- dopmMon npenctaBneHnsa OokymeHTa. CUMBOSbHbIE Bbl-
MeHTaMu. YnpasneHue C yncrieHus. lMNMoeblweHne 3PPEKTUBHOCTU paboThl C CUCTE-
MHTepdencom nonb3oBaTte- mon. PaboTta co cnpaBo4HOM cucTemMon. MHdopmaunoH-
ns. Haa nogaepxka Maple B UHTepHeTe. LieHTp npumeHeHui
cuctembl Maple. Onepauunu ¢ parinamu. NevyaTb JOKYMeEH-
ToB. PepaktupoBaHne pokymeHtoB. Onepauun BCTaBKMW.
OnekTpoHHble Tabnuubl. Onepaunn dopmMaTUPOBaHUS.
Pabota ¢ obbektamu. YnpaBneHne BMAOM MHTepdenca u
[OKyMeHTa. YrnpaBneHue nokasom obnacrten cekuun. Pa-
0ota c napameTpamu Maple. PaboTa ¢ okHamu.
2.2. Tunbl 4aHHbBIX CUCTEMBI Maple-a3bik 1 ero cMHTakcuc. BeipaxkeHus n ocHoBbl pabo- | MIMIM_02.
Maple. BctpoeHHble onepa- Tbl C HUMW. [1pocTble TUNbI AaHHbIX. [JaHHble MHOXecTBeH- | 03.02
TOpPbI U OYHKLNN. Horo Tuna. CTtpoku u kommeHTapun. KoHcTaHTbl. [Mepe-
MeHHble. OnepaTtopbl ¥ onepaHgbl. MaTemartudeckue
PyHKUnKn. OyHKUUKM Ons paboTbl C BEKTOpaMu U MaTpuua-
MU. PyHKLMM Ans paboTbl CO CTPOKOBBLIMU AAHHBIMW.
2.3. Tunosble cpeacTtea npo- DyHKLMM nonb3oBaTens. YcnoBHble BblpaxeHud. Lnknel for | MMM_02.
rpammupoBaHus MatemaTtn- | u while. Onepatopbl nponycka u npepbiBaHus. Mpoueaypsl | 03.02

yeckun aHanms. AHanus
PYHKUMIA 1 NONIMHOMOB..

n npoueaypbl-cbyHKUMN. CpeacTtBa KOHTPONS U OTnagku
npouenyp. Pabota c otnagumkom nporpamm. Onepauun
BBOAA W BbiBOAa. BbiBog B cneumanbHbix dopmatax. [o-
NnosiHUTENbHbIE BO3MOXHOCTM Maple-a3bika. BbluucneHue
CYMM nocrefoBaTtefibHOCTeN. BbluncneHne npounsseneHun
YfeHoB nocnegoBaTenbHOCTEN. BbluMcneHne npousBog-
HbIX. BbluncneHue wHTerpanoB. BbluucneHve npepnenos
dyHKunn. PasnoxeHne ¢yHKuMn B paabl. PeweHune ypas-

HEHVMN M HepaBeHCTB. AHanu3 yHKUMW. PyHKUMKM K3 OT-




JdenbHbIX KyckoB. Onepauun ¢ nonvHoMamu. MHTepnons-
LMS 1 annpokcumaums yHKLUOHANBHbIX 3aBUCUMOCTEN.

2.4.

CumBoOnbHbIE (aHaANUTUYE-
ckue) onepauun. Tunoeble
cpencTBa NoCTPOEeHUs rpa-
oukoB. PaclumpeHHbie
cpeacTtea rpagouku.

OcHOBHbIe ornepauuu ¢ BblpaxeHusMu. MoacTaHoBKU. Y-
polleHue, paclumpeHue, dakTopusaums BbipakeHun. Kom-
nnekToBaHvne no creneHsiM. [porpammupoBaHne CMMBOIb-
HbIX onepauunii. BeegeHne B NOCTpoeHMEe OBYMEPHbLIX rpa-
dukoB. OCHOBHbIE TUMbl ABYMEPHbIX rpadukoB. Mpadmku
dyHKUMA B NONspHOM cuctemMe koopauHat. [locTtpoeHue
TpexmepHbIX rpadukoB. [locTpoeHne noBepxHocTen. bbli-
CTpoe noctpoeHune rpadukoB. CneuunansHble Npuembl Mo-
CTPOEHUs TpexMepHbIX rpacukoB. [ABymMmepHbie 1 Tpexmep-
Hble rpaduyeckme cTpykTypbl. lNakeT plots. Mpadumka nake-
Ta plottools. PacwuvpeHHble cpeacTtea rpacudeckon Busya-
nunsaumn. Hoeas yHKUMA ANA NOCTPOEHUS CTPErOoK arrow.
lMocTpoeHne CNoXHbIX KOMOMHUPOBAHHbBIX rPACUKOB.

Anmn_o2.
03.02

2.5.

Tunosble cpeacTsa no-
CTpoeHusa rpacumkos. Pac-
LUMPEHHbIE CpeacTBa rpa-
ukun. PewweHne andpde-
peHLUManbHbIX ypaBHEHWN.

BBegeHne B nocTpoeHne AByMepHbix rpadmkoB. OCHOBHbIE
TUNbl ABYMEpPHbIX rpadukoB. padukn yHKUMA B nondp-
HOW cucTteme KoopAauHat. MNocTpoeHne TpexmepHbix rpadu-
koB. [locTpoeHne noBepxHOCTEN. bBbICTpoe nocTpoeHue
rpadukoB. CneumanbHble MpUeMbl NMOCTPOEHUS Tpexmep-
HbIX rpadukoB. [IByMeEpPHbIE N TpexmepHble rpadunyeckme
cTpykTypbl. MNakeT plots. Npadumka naketa plottools. Pacwun-
peHHble cpeactBa rpaduyeckon Buadyanusauuun. Hosas
dyHKUMA AN NOCTpoeHMst cTpenok arrow. [locTpoeHue
CINOXHbIX KOMOMHUPOBaHHbLIX rpadmkoB. OCHOBHblE cpef-
CTBa pelleHuns anddepeHumanbHbix ypaBHeHUA. CTPYKTY-
pa HesiBHOro npegcraenenuns anddepeHumnansHbiX ypas-
HEeHUN. VIHCTpyMeHTanbHbIN NakeT pelleHna andgepeHum-
anbHbIX ypaBHeHUN. ['padmyeckoe npeacTaBreHne pelle-
HUA gudpdpepeHLmanbHbiX YypaBHEHUA. YTnyOneHHbln aHa-
nun3 guddepeHumnanbHbIX YpaBHEHUN.

Anmn_o2.
03.02

2.6.

MaTtemaTtnyeckme nakeTbl.
MakeTbl NHeRHOM anrebpbl
N OYHKUMOHASBHBIX CUCTEM.

HasHayeHve nakeToB paclimpeHust U obpalleHue K HUM.
MakeTbl yHKUMA KOMOWMHaATOpuMKK. [lakeT dMHaAHCOBO-
akoHoMuYecknx dyHkuun finance. MakeT opToroHanbHbIX
MHorouneHoB orthopoly. MNaket gna paboTbl ¢ cymmamu
sumtools. [lakeT peanusauuu CTEneHHbIX pPasnoXeHUn
powseries. [MakeT 4MCnoBOM anmnpoKCMMaLuMW humapprox.
MakeT wHTerpanbHbix npeobpasoBaHui inttrans. [laket
npubnuxeHunsa kpusblx CurveFitting. MakeT ans paboTtbl ¢
nonuHomammu PolynomialTools. OcHoBHble onpenenenuns
nuHerHon anredpsbl. [akeT pelleHus 3agayv NMUHENHOW an-
rebpel linalg. CoctaB naketa linalg. lNMakeT nuHenHon an-
rebpel ¢ anroputmamm NAG LinearAlgebra. WHTerpauus
Maple ¢ MATLAB. [MakeT aHanm3a NWHENHbIX YHKUMO-
HanbHbIX cucTem. HasHaueHne naketa
LinearFunctionalSystems.

Ann_o2.
03.02

2.7.

O630p nakeToB cneuunanb-
HOro HasHa4eHus

MakeT pelleHUa 3agay NUMHENHoW onTuMmM3auuu simplex.
MakeT nnaHumeTpum geometry. [lakeT cTepeomeTpum
geom3d. MNakeT ans paboTbl ¢ anrebpanyecknmMm KpuBbIMU
algcurves. MNaket ¢yHkuMM Teopun rpacoB networks. lMa-
KeT ctaTtucTuyeckux pacyeToB stats. [NakeT ana cTyoeHToB
student. [lMaketr pabGoTel c TeH3opamu tensor. [lakeT
Domains. O630p nakeToB y3KOro HasHa4yeHusi. HoBble na-
KeTbl cuctembl Maple.

nrirn_oz2.
03.02

2.8.

[Mpumepbl peleHns Hay4YHo-
TEXHUYECKMX 3a4au.

Bbibop annpokcumauuun gnst cnoxHon doyHkuuun. Mogenu-
poBaHue dunsndeckux sisreHunin. MogenvpoBaHue u pacdet
3ITEKTPOHHbIX CXEM.

Ann_o2.
03.02

3. llabopaTopHble 3aHATUA

3.1

MepBO€e 3HAKOMCTBO C CUC-
Temon Maple. Hdopmaum-
OHHada nogaepxka Maple.

KpaTkasa xapakTepucTtuka cuctem knacca Maple. YcTtaHoB-
ka cuctembl Maple. MHTepderic cuctembl Maple. OcHoOBBbI
pabotel ¢ Maple B amanoroBom pexume. YnpasneHue
dopmon npeactaBneHns fokymeHTa. CUMBONbHbIE Bbl-

Ann_o2.
03.02
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yncneHus. lMNMosblweHne acpPeKkTUBHOCTU paboTbl C cUcTe-
mon. Pabota co cnpaBo4yHon cuctemon. MHdopmaumoH-
Has nogaepxka Maple B UHTepHeTe. LieHTp npumMeHeHui
cuctembl Maple.

3.2

PaboTa ¢ pannamu n goKy-
MeHTaMu. YnpasneHue C
MHTepdencom nosib3oBaTte-
ns.

Onepauun ¢ cdannamu. MNevate JOKyMEHTOB. Pepaktupo-
BaHue pJdokymMeHToB. Onepauum BCTaBKU. OINEKTPOHHbIE
Tabnuubl. Onepaunn opmatmpoBaHus. Pabota ¢ 06bek-
Tamu. YnpasreHve BMOOM WHTepdenca WM [OKYMEHTa.
YnpaBneHne nokaszom obnacrten cekuun. Pabota ¢ napa-
meTpamu Maple. Pabota ¢ okHamu.

Ann_o2.
03.02

3.3.

Tunbl 4aHHbIX CUCTEMBI
Maple.

Maple-a3bik n ero cMHTakcuc. BoipaxeHus n ocHoBbl pabo-
Tbl C HUMW. [1pocTbie TUNbl AaHHbIX. [JaHHbIE MHOXECTBEH-
Horo TMna. CTpokn M koMmeHTapuu. KoHctaHTtbl. [lepe-
MEHHbIE.

Ann_o2.
03.02

3.4.

BcTpoeHHble onepaTtopsbl 1
yHKUMK.

OnepaTopbl U onepaHabl. MaTtemaTuyeckme YHKLMN.
®yHKUMKM ans paboTbl ¢ BekTopamMu U matpuuamu. PyHk-
UM ans paboTbl CO CTPOKOBLIMU AAHHBIMU.

Ann_o2.
03.02

3.5.

Tunosble cpeacTsa Npo-
rpaMMMpOBaHuUs.

®PyHKUMM nonb3oBaTens. YcrnosHble BbipaxeHus. Linknbl for
n while. Onepartopbl nponycka u npepbiBaHus. Mpoueaypsbl
n npoueaypbl-dyHkunn. CpedctBa KOHTPONSA M OTNagku
npouenyp. Pabota ¢ otnaguymkom nporpamm. Onepauumn
BBOAA W BbiBOAa. BbiBOA B cneuuanbHbix opmatax. [o-
NONHUTENbHbIE BO3MOXHOCTM Maple-asbika.

Anmn_o2.
03.02

3.6.

MaTtemaTtunyeckuin aHanms.
AHanua yHKUNA 1 NONNHO-
MOB.

BblumucneHne cymm nocnefoBsaTtenbHocTen. BblumcneHue
npov3BefeHUn 4YrneHoB nocnefoBaTenbHOCTEN. Bbluncne-
HWe nNpou3BoOAHbIX. BblumncneHne nHTerpanos. BeluncneHune
npegenos yHKUMA. PasnoxeHue dyHKuun B psabl. Pelue-
HUe ypaBHEHUN N HepaBeHCTB. AHanM3 PyHKUUR. OyHKLMN
u3 otaenbHbIX KyckoB. Onepaunmu ¢ nonnHomamu. UHTep-
nonsaunsa 1M annpokcMMauuns (YHKUMOHANbHbIX 3aBUCUMO-
cTen.

nnn_o2.
03.02

3.7.

CumBoOnbHbIE (aHaANUTUYE-
CKue) onepauum.

OcHOBHbIe orepauuu ¢ BblpaxeHusMu. [ogcTaHoBKU. Y-
polleHue, paclumpeHue, dakTopusaums BblpakeHun. Kom-
NneKkToBaHWe No crerneHsm. [porpaMmmupoBaHMe CUMBOJIb-
HbIX onepayun.

Anmn_o2.
03.02

3.8.

Tunosble cpeacTsa no-
CTpoeHusa rpacumkos. Pac-
LUMpEHHbIe cpeacTBa rpa-

dmku.

BBegeHne B nocTpoeHne AByMepHbIx rpadmkoB. OCHOBHbIE
TUNbl ABYMEpPHbIX rpadukoB. padukn yHKUMA B nondp-
HOW cucteme KoopamHart. [ocTpoeHue TpexmepHbIX rpadu-
koB. [locTpoeHue noBepxHOCTEN. bBbicTpoe nocTpoeHune
rpacpukoB. CneuunanbHble NPUEMbl MOCTPOEHUS Tpexmep-
HbIX rpadukoB. [IBymepHble U TpexmepHble rpaduyeckmne
cTpykTypbl. MNakeT plots. Npadmka naketa plottools. Pacwun-
peHHble cpeacTBa rpadmyeckon Budyanusaumu. Hosas
dyHKUMSA ONA NOCTPOEHUsA CTpesiok arrow. [locTpoeHue
CNOXHbIX KOMOVMHUPOBAHHbIX rPadoMKOB.

Ann_o2.
03.02

3.9.

PeweHune andpdepeHun-
anbHbIX YPaBHEHUN.

OcHoBHble cpefcTBa pelleHnst auddepeHumanbHbIX ypaB-
HeHunn. CTpyKTypa HesIBHOrO npeacTaBrieHus guddeper-
uManbHbIX ypaBHEHUN. WHCTpyMeHTanbHbI NakeT peLle-
HUSA gnddepeHumanbHbiX ypaBHeHUR. ["paduyeckoe npea-
CTaBreHue pelleHun auddpepeHumnansHbiX  ypaBHEHWUIA.
YrnybneHHbl aHanua auddepeHLmanbHbIX YypaBHEHUN.

Ann_o2.
03.02

3.10.

MaTemaTtnyeckmne nakeThbl.

HasHauyeHve nakeToB paclumpeHuss n obpalleHne K HUM.
MakeTbl yHKUMA kOMBUHaATOpUKKU. [lakeT puMHaHCOBO-
akoHoMuYecknx dyHkuun finance. NMakeT opToroHanbHbIX
MHorouneHoB orthopoly. MNaket gna paboTtbl ¢ cymmamu
sumtools. [lakeT peanusauuu CTEneHHbIX pPasnoXeHUn
powseries. [MakeT 4MCroBoW annpokcMMauuu numapprox.
MakeT wHTerpanbHbiX npeobpasoBaHui inttrans. [laket
npnbnmkeHnsa kpueblix CurveFitting. MakeT gns paboTbl ¢
nonivHomamu PolynomialTools.

Ann_o2.
03.02

3.11.

MakeTbl NMHeHOM anrebpsbl
N PYHKLMOHASBbHBIX CUCTEM.

OcHoBHble onpeaeneHnst nuHenHon anrebpol. Naket pe-
lweHusa 3agadv nuHenHon anredpsbl linalg. CoctaB nakerta

Anmn_o2.
03.02




linalg. MakeT nuHenHon anrebpbl ¢ anroputMamm NAG
LinearAlgebra. UHterpauua Maple ¢ MATLAB. lNMakeT aHa-
nu3a nuWHenHbIX (PYHKUUOHAmNbHbLIX cucTeMm. HasHayeHue
naketa LinearFunctionalSystems.

3.12. | O630p nakeToB cneyunanb- [MakeT pelweHus 3agady nNuHenHon ontumusaumm simplex. | MMM _02.
HOro Ha3HayeHus MakeT nnaHumeTpun geometry. [laket ctepeomeTpum | 03.02
geom3d. MNakeT ans paboTbl ¢ anredpanyecknmMm KpuBbIMK
algcurves. lNMakeT dyHKUMn Teopumn rpadgos networks. la-
KeT cTaTUCTUYeckMx pacyeTtoB stats. [NakeT onsa cTygeHToB
student. TlMaketr paboTel ¢ TeH3opamu tensor. [lakeT
Domains. O630p nakeToB y3KOro HasHadeHus. HoBble na-
KeTbl cuctembl Maple.

3.13. | MNpumepsl pelleHns HayuyHo- | Beibop annpokcumauum ana cnoxHon dyHkumn. Mogenu- | IMMNM_02.
TEXHUYECKMX 3adau. poBaHue duamndeckux sisneHunin. MogenmposaHme n pacdet | 03.02
3NEKTPOHHbIX CXEM.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHsTUI (YacoB)
Ne HavmeHoBaHue
n/n pasaena AVCLMMAMHb Jlek- | Mpaktn- | Jlabopa- | CamocTtosTenbHas Beero
uum | deckue TOPHbIE paboTta
MepBoe 3HakomMcTBO ¢ cuctemon Maple. UH-
1 1 2 1 4
¢opmaLmoHHag nogaepxka Maple.
> Paborta c dpannamu n gokymeHTamu. Ynpasene- 1 5 y 4
HWe ¢ MHTepdencomM nornb3oBaTens.
3 | Tunbl gaHHbIX cuctembl Maple. 1 2 1 4
4 | BcTpoeHHble onepaTtopbl U dhyHKLMN. 1 2 1 4
5 | TunoBble cpeacTBa NPOrpaMMMpOBaHUS. 1 4 1 6
6 MaTtematnyeckmin aHanma. AHanu3 yHKUMn n 1 2 y 4
NONMHOMOB.
7 | CumBOnbHbIE (AHANUTUYECKME) onepaLmn. 1 2 1 4
Tunosble cpeacTBa NOCTPOEHUS rPadonKoB.
8 1 2 2 5
PaclumpeHHble cpeacTBa rpadouvkm.
9 | PeweHne gudhdepeHumanbHbiX ypaBHEHUN. 1 4 2 7
10 | MaTtemaTtuyeckue nakeTsl. 1 2 3 6
11 MakeTbl NnHeHOM anrebpbl N PYHKLMOHAaNb- 1 4 3 8
HbIX CUCTEM.
12 | OB30p nakeToB crneunanbHOro Ha3Ha4YeHns 2 2 3 7
13 Mpumepbl peLlLeHns Hay4YHO-TEXHUYECKMX 3a- 3 2 4 9
aaq.
16 32 24 72

14. MeToanyeckue ykazaHusa Ans odyvaroLWmxcsa no 0CBOEHNIO ANCLUNIIUHbI
(pekomeHOayuu obydarouUMCcs N0 0C80EHUK QUCUUNIUHbI: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHcrekmamu fiekyud, rnpes3eHmayuoHHbLIM MamepuasiomM, pekoMmeHOayuu rno 8bINnofIHEeHUK Kypcosol pabomel, no
opeaHu3ayuu camocmosimesibHol pabomel 1o ducyuriuHe u op)

MoaroToBKa K NPakTUY4ECKUMM U NTabOPaTOPHbLIM 3aHATUSIM. MOAroToBKY K KaxaoMy npak-
TUYECKOMY 3aHSATUIO CTYAEHT AOSDKEH HauyaTb C 03HAKOMIIEHUS C MNaHOM MPaKTUYECKOro 3aHSATUS, KOTOpbIA oTpa-
XaeT coaepxaHue npeasiokeHHon Tembl. TuwaTensHoe NpodyMblBaHWe U 13ydYeHre BOMPOCOB MNiaHa OCHOBLIBaET-
csl Ha npopaGoTKe TeKyLLero matepuana nekuuu, a 3aTem UsydeHnss 06s3aTenbHON U AONONHUTENBHOM NuTepary-
pbl, PEKOMEHA0BaHHOM K faHHOM Teme. Bce HoBble MOHATUSA NO U3yyaemon TeMe HeoGXOAMMO Bbly4UTb HAU3YCTb U
BHECTM B rnoccapui, KoTopblii LienecoobpasHo BECTM C CaMOro Hadarna usydeHust kypca.

PesynbTaTt Takol paboTbl JOMKEH NPOSIBUTLCA B CNOCOBHOCTM CTyAeHTa CBOGOAHO OTBETUTL HA TEOPETM-
Yyeckne BOMPOCHI MPaKTUKyMa, ero BbICTYMMEHUN U y4acTuM B KOMNMEKTUBHOM 0BCYXOEHUM BOMPOCOB U3y4yaeMom
TEMbI, NPaABUNbHOM BbIMOSTHEHUW NPAKTUYECKMX 3a4aHWUI 1 KOHTPOSbHbIX paboT.

B npoLiecce NoarotoBkM K NpakTUYECKUM 3aHSATUSM, CTyAeHTaM HeobxoaumMo obpatuts ocoboe BHUMaHWe
Ha camoCTosATeNbHOe U3y4YeHne pekoMeHOoBaHHON nuTepatypbl. [Mpyn Bcei NONHOTE KOHCMEKTUPOBaHNSA NEKLUM B
Hell HEBO3MOXHO M3MOXUTL BECb MaTepuarn u3-3a NUMuTa ayauMTopHbIX YacoB. MNoaToMy camocTosiTeNbHas paboTa
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C y4yebHuMKamu, y4ebHbIMM NOCOBUSIMU, HayYHOW, CNPAaBOYHON NUTEpaTypon, MaTtepnanaMmy nepmogudecknx nsga-
HUA 1 NHTepHeTa aBnsieTcst Hanbonee 3O HEKTUBHBIM METOAOM MOSTYYEeHUS OOMOSNTHUTENBbHbLIX 3HAHWIA, NO3BONSAET
3HauMTENbHO aKTMBU3NPOBAaTb MPOoLEcC OBnageHusa nHdopmaumen, cnocodbcrtsyeT 6onee rrybokomy yCBOEHMWIO
n3yyaemoro maTtepuvana, opMupyeT y CTyAEHTOB CBOE OTHOLUEHME K KOHKPETHOW npobneme.

Mpu vcnonb3oBaHUM OMCTAHUMOHHBIX 0BpasoBaTeNbHbIX TEXHOMOMMIA N 3NEKTPOHHOro O0y4YeHus BbIMOs-
HATb BCE YyKalaHusl npenopasartenen no pabote Ha LMS-nnatdgopme, cBoeBpeMeHHO nogkntovatbes K online-
3aHATUSAM, cobniogaTb pekoMeHAaL MM No opraHM3auumn caMoCcTosTeNbHOM paboThl.

PekomeHaauum no paboTte ¢ nuTepaTypomn. Pa6oty c nutepaTypol LienecoobpasHo HadaTb ¢
n3y4eHus obwmx paboT no Teme, a Takke y4eOHMKOB U y4ebHbIX Nocobun. [lanee pekoMeHAyeTCsa NepenTn K aHa-
nn3y MoHorpacuin 1 ctaten, paccMaTpuBaloLMX OTAENbHbIE acnekTbl NpobreM, n3yyaemblX B pamkax Kypca, a
Takke odumumnanbHbiX MaTepyarnoB U HeonybNMKOBaHHbIX JOKYMEHTOB (Hay4YHO-uccrnegoBaTensckue paboTbl, Auc-
cepTaumm), B KOTOPbIX MOTYT COAEepPXXaTbCsi OCHOBHbIE BOMPOCHI M3y4aeMon Npobnems.

PaboTy ¢ ucToyHMKamu Hago HauyvHaTb C O3HAKOMMUTESIBHOIO YTEHUS, T.e. MPOCMOTPETb TEKCT, BblAENNAs
€ro CTPYKTYpHble eanHuubl. Mpn 03HAKOMUTENBHOM YTEHWUM 3aKknagkamMu OTMeYalTCcs Te CTpaHuUbl, KOTopble Tpe-
OytoT Bonee BHUMATENBHOrO U3YYeHNs.

B 3aBucUMOCTM OT pe3ynbTaToOB 03HAKOMUTENBHOIO YTEHUS BbiOMpaeTca ganbHenwunn cnocob paboTsl ¢
NCTOYHMKOM. Ecnn ansi paspelueHns nocTaBneHHON 3agayn TpebyeTcst M3ydeHne HeKOTOpbIX (oparMeHTOB TEKCTA,
TO WUCMOMb3yeTCs MeTOL BbIOOPOYHOro YTeHusi. Ecnu B KHMre HeT nogpobHOro ornaeneHusi, cnegyet obpatutb
BHMMaHWE y4eHVKa Ha NpeaMETHLIE N UMEHHbIE YKasaTenw.

N3bpaHHble doparmMeHTbl UM BECb TEKCT (€CNnM OH LEeJNTMKOM MMEET OTHOLLEHME K TeMe) TpeOyloT BAyMYn-
BOrO, HETOPOMSIMBOFO YTEHUSI C «MbICIIEHHON NpopaboTKor» MaTepuana. Takoe YTeHue npeanonaraeT Bblaene-
Hue: 1) rmaBHOro B TEKCTE; 2) OCHOBHbIX apryMeHToB; 3) BbiBogoB. Ocoboe BHUMaHue crnegyet obpatuTb Ha To,
BblTEKaEeT TE3NC U3 apryMEHTOB WU HET.

Heobxoaumo Takke NpoaHanuanpoBaTh, Kakne n3 yTBepXaeHuin aBTopa HOCAT NpobrnemMaTuyHbIi, rmnoTe-
TUYECKUI XapaKTepP U YNOBUTb CKPbITbIE BOMNPOCHI.

MOHATHO, YTO yMeHMne Takum obpa3om paboTaTb C TEKCTOM MPUXOAUT ganeko He cpasy. Havnyywwn cno-
cob6 HayuuTbCa BbIOENSATb [MaBHOE B TEKCTE, ynaBnvBaTb MpobnemaTuyHbIN XapakTep YTBEPXOEHWA, LaBaTb
OLEHKY aBTOPCKOM MO3MLUKN — 3TO CPaBHUTESNBLHOE YTEHNE, B XO4E KOTOPOro CTYAEHT 3HAKOMMUTCS C PasfvyHbIMU
MHEHMSIMWX MO OOHOMY M TOMY K€ BOMPOCY, CPaBHMBAET BECOMOCTb U [0OKa3aTeNbHOCTb apryMeHTOB CTOPOH U Ae-
naeTt BbIBOA O Hanbornbluen yoeanTensHOCTM TON UM UHOW No3uuun.

Ecnu B nutepatype BCTpe4valroTCa pasHble TOYKU 3pEeHMs MO TOMY UM UHOMY BOMPOCY M3-3a CMOXHOCTU
npoweawmnx cobbITUn N NPaBOBLIX SBNEHNIA, HEMNB3SA UX OTBEPraTb, HE pa3obpaBLunCh. [Mpy HANMUYUN pacxoXaeHUN
Mexay aBTopamMy HeobXOAMMO HaWTW pauMoHanbHOE 3€PHO Y KaXAoro U3 HUX, YTO MO3BOMUT rNyGXe YCBOWTb
npegMeT mM3ydeHus u bornee KpUTUYHO OLEHMBaTb U3yYyaeMble BOMPOChl. 3HAKOMSACh C 0COObIMM MO3NLMSMU aBTO-
POB, HY>KHO OMpefensiTb NX CXOXMEe CYXOEHUS, apryMeHThl, BbIBOAbI, a 3aTEM CpaBHMBaTb MX Mexay cobow n npu-
MEHSATb U3 HUX TY, KoTopas bonee ybeauTtenbHa.

Cnegywowum atanoMm paboTbl C iMTepaTypHbIMUA UCTOYHUKaMKN SABIISIETCS CO30aHWE KOHCMEKTOB, (OUKCU-
PYIOLLMX OCHOBHbIE TE3UCHI U apryMeHTbl. MOXHO genaTtb 3anvMcy Ha OTAENbHLIX IUCTaX, KOTOpble MOTOM Jlerko
cMcTeMaTM3MpoBaTh MO OTAENbHLIM TEMaM M3y4aeMoro kypca. [pyroi cnocob — 3To BeAeHNe TemMaTuyecknux TeT-
pagen-koHCNEKTOB MO OAHOW Kakon-nubo Teme. bonbluve cneumanbHble paboTbl MOHOrpadhu4ecKkoro xapakrepa
LuenecoobpasHO KOHCNEKTUPOBATL B OTAENbHbIX TeTpaasax. 34ecb BaXHO BCMOMHUTL, YTO KOHCMEKTbI MULLYTCA Ha
O[HOW CTOPOHE NWCTa, C NOMSIMU N JOCTAaTOYHbIM AN UCMPaBEHMS U PEeMapoK MEXCTPOYHbBIM PacCTOAHMEM (3TK
npaewna cobnogatTcs Ans yoobctea pegaktuposaHust). Ecnm B KOHCNeKTax NpyMBOASTCS LUUTaTbl, TO HEMPEMEHHO
OOMKHO ObITb AaHO yKa3aHne Ha UCTOYHMK (aBTOp, Ha3BaHWe, BbIXOAHble AaHHble, Ne cTpaHuubl). Bnocneactemm
aTa uHopmaumm MoxeT BbiTb MCNOMNb30BaHa NpU HanUcaHuM TekcTa pedeparta Unm apyroro 3agaHusl.

Mpun paboTe ¢ UCTOUYHMKAMM U NIUTEPATYPON BaXKHO YMETh:

* COMOCTaBnATb, CpaBHMBATb, KnaccuduuuposaTtb, rpynnMpoBaTb, CUCTEMaTU3NPOBaTb MHOPMaUMo B
COOTBETCTBMM C onpeaeneHHon yyebHom 3apayen;

- 0600LWwaTb Nony4eHHy MHopMaLmio, OLeHMBATL NPOCYLIAHHOE Y NPOYUTAHHOE;

- (bmkcnpoBaTb OCHOBHOE COAEpXXaHWe COOOLLEHWUA; DOPMYNMPOBaTb, YCTHO U MUCLMEHHO, OCHOBHYHO
naeto coobLLeHunsl; cCoCTaBNATb NiaH, opMynupoBaTh TE3UCHI;

* TOTOBUTb M NPE3EHTOBaTb pa3BepHyTble COODLLEHUS TUNa AOKNaAa;

- paboTaTthb B pasHbIX pexumax (MHaAMBuAyansHo, B Nnape, B rpynne), B3auMOAENCTBYS APYr C APYroMm;

- Nonb3oBaTbCcs pedepaTUBHLIMA U CNPABOYHBIMWU MaTepnanamu;

- KOHTPONMpPOBAaTb CBOU JENCTBUS U AEACTBUS CBOUX TOBapuLLeln, 06 beKTUBHO OLlEHUBATL CBOW AENCTBUS;

- obpaLuaTbcs 3a NOMOLLBI, JOMONHUTENBHBIMU Pa3bsACHEHMAMU K NpenogasaTtento, ApYruM CTygeHTaMm;

* MONb30BaTbCS MMHIBUCTMYECKOW UMW KOHTEKCTyarlbHOW AOragkoWn, CroBapsMy pasfnunyHOro xapakrepa,
pas3nM4HOro pofda noAacka3kamu, onopamu B TeKCTe (KM4veBble CNoBa, CTPYKTypa TekcTa, npeasapstoLllas nHgop-
Maumsa u gp.);

* UCMOMNb30BaTb MPU FOBOPEHUUN U NUCbMe Nepudpas, CUHOHMMUYHBLIE CPEACTBA, CIOBA-ONUCaHNs obLLmMX
MOHATUI, Pa3bACHEHUS, NPUMEPbI, TONKOBAHUS!, «CITOBOTBOPYECTBOY;



* MOBTOPSITb UNW NepedpasnpoBaTtb pennuky cobeceaHrka B NOATBEPXKAEHUM NMOHUMAHUS €ro BbiCKasblBa-
HMS UMK BOMPOCa;

- 06paTNThCS 3a NOMOLLLIO K cobeceqHUKY (YTOYHUTBL BOMPOC, MEPECNPOCUTbL U Ap.);

MCronb3oBaTb MUMUKY, XeCTbl (BOOOLLE U B TEX Cly4asix, Koraa s3blKOBbIX CPeACTB He XBaTaeT Ans Bbl-
PaXeHWS TEX UMW UHBbIX KOMMYHUKATUBHbBIX HAMEPEHWIA).

15. Nepe4yeHb OCHOBHOMW U AONONIHUTENILHOW NUTepaTypbl, PECYpPCOB UHTEPHET, HeobXxo-

OVMbIX ONA OCBOEHUA AUCLUUNIUHDbI (criucok numepamypbl ogpopmiissemcss 8 coomeemcmauu ¢ mpebo-
saHusimu TOCT u ucrnionb3yemcsi obuwiasi Ck8osHasi Hymepauus 07151 8cex 8UO08 UCMOYHUKO8)

a) ocHoBHas nuTeparypa:
Ne
n/n

McTOYHMK

Kupcaros, M. H. Maple u Maplet. PeweHrusi 3aday mexaHuku : y4ebHoe rnocobue / M. H. KupcaHos.
1 |— CaHkm-llemepbype : JlaHb, 2021. — 512 ¢. — ISBN 978-5-8114-1271-6. — Tekcm : a5ieKmpoH-
Hbil // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/168379
pabosckas, C. M. OcHoeb! pabomsi 8 Maple : y4ebHoe nocobue / C. M. pabosckasi. — [NeHsa :

2 |Iry, 2018. — 128 c. — ISBN 978-5-907102-20-0. — Tekcm : 35ieKmpOoHHbIU // JlaHb ;| 311€KMPOHHO-
6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/162236

HpbsikoHos, B. 1. Maple 10/11/12/13/14 e mamemamu4eckux pacdyemax : camoyqumerns / B. I1. []bs5-
3 KoHos. — Mockea : [IMK lNpecc, 2011. — 800 c. — ISBN 978-5-94074-751-2. — Tekcm : a51eKMpPOH-
HbIl // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/3034

0) fjononHWTEenNbHag nuTeparypa:

NcToYyHuMK

lNoHomapeesa, E. B. Teopemuyeckasi MexaHuka 8 cpede Maple. Cmamuka : y4ebHoe rnocobue 05
s8y308/ E. B. lNloHomapesa, A. B. CuHenbuwukos. — CaHkm-llemepbype : JlaHb, 2021. — 488 ¢. —
ISBN 978-5-8114-7633-6. — Tekcm : annekmpoHHbIl // JlaHb : 3nekmpoHHO-6ubnuomey4Has cucme-
ma. — URL: https.//e.lanbook.com/book/174966

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIe pecypchl (ouLnansHble pecypcbl UHTEPHET)™:
Ne
n/n

1 | OnekmpoHHbIl kamanoe HayyHou 6ubnuomeku BopoHexckoao 2o0cydapcmeeHHOo20
yHusepcumema. — Pexxum docmyna: http//www.ru/lib.vsu/ru

2 |MMr_02.03.02 / N.O. Koctpyb. — ObpasoBaTenbHbI nopTan «ONeKTPOHHbIN yHnBepcuteT BIY». —

Pexum goctyna: https://edu.moodle.ru.

MNcTOYHMK

16. [lepeyeHb Yy4yeOHO-MeTOAMYECKOro obecneyvyeHUs [ONsA caMoCTosiTeNlbHOM paboTbl  (y4yebHo-
memoduyeckue pekomeHOayuu, rnocobus, 3adaqyHuKku, MemodudyecKkue yKa3aHUsl o 8bIMNOSTHEHUIO MPaKkmu4yeckux
(KOHMPOsbHbIX), Kypcosbix pabom u dp.)

Ne n/n McToYHUK
lonockokoes, [. . Kypc mamemamuyeckol ¢u3uku ¢ ucrosib3o8aHuem nakema Maple : y4e6-
Hoe nocobue / [. 1. lNonockokos. — 2-e u3d., ucnp. — CaHkm-llemepbype : JlaHb, 2021. —
576 c. — ISBN 978-5-8114-1854-1. — Tekcm : aneKmpoHHbIU // JlaHb ;| 351eKMpPOHHO-
bubniuomeyHasi cucmema. — URL: https://e.lanbook.com/book/168851
[1r11_02.03.02 / N.4. Kocmpy6. — Obpa3osamerbHbIl nopmarl « QNIeKmpOHHbIU yHUSepCuU-
mem BI'Y». — Pexum docmyna: https://edu.moodle.ru.
17. UHchbopmMaLMOHHbIE TEXHOMOIMKU, UCnosib3yeMble ANA peanM3auum y4ebHou aucumn-
NWHbI, BKNKOYas nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-CNPaBOYHbIe CUCTEMbI
(npu HeoGxoaumocTH)

OucumnnuHa peanu3yeTcs ¢ MPUMEHEHNEM 3MEKTPOHHOIO 00yYeHMs 1 AMCTaHUMOHHBIX 0B6pa3oBaTeNnbHbIX
TexHonorun. [ina opraHv3aumm 3aHATUA pekoMeHaoBaH oHnamnH-kypc «[111_02.03.02», pa3MeLleHHbI Ha nnaT-
¢opme DnekTpoHHoro yHueepcuteta BI'Y (LMS moodle), a Takxke MIHTepHeT-pecypchl, NpuBeaeHHbIe B N.158.
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18. MaTtepmanbHO-TeXHU4YECKOe obecrnevyeHne QUCLUMUNIINHDI: (npu ucnonb308aHUU 1abopamopHo-
20 obopydosaHusi yKkasbieampb MOJIHbIU repeyvyeHb, npu 6onbuwom Kosudecmae 0b60pydo8aHUsT MOXHO 8bIHECMU
OaHHbIU pa30es 8 npunoxeHue K paboyel rnpozspamMmme)

Windows 10 (nuueHsmoHHoe [10); Intellij IDEA Community Edition (cBobogHoe n/vnu 6ecnnatHoe [10O);
Paskal ABC NET (csobogHoe u/unu 6ecnnatHoe [10); Jet Brains PyCharm Community Edition (cBo6ogHoe w/vnm
6ecnnatHoe [10); Anaconda (cBoboagHoe u/unu 6ecnnatHoe MO); Maxima (csoboagHoe n/mnu 6ecnnatHoe [M0O);
Scilab (cBo6oaHoe n/unu 6ecnnatHoe MO); LibreOffice (cBobogHoe u/unu 6ecnnaTtHoe 0O); NetBeans IDE (cBo-
6opHoe w/vnn 6ecnnatHoe [10); Adobe Reader (cBobogHoe w/unu 6ecnnatHoe [10); Microsoft Visual Studio
Community Edition (cBo6ogHoe n/munn 6ecnnatHoe MO); Notepad ++ (cBobogHoe u/unu 6ecnnatHoe 10); Free
Pascal (cBo6ogHoe u/unu 6ecnnatHoe MO); Anylogic (cBobogHoe u/wnu 6ecnnatHoe MO); WireShark (cBobogHoe
n/vnn 6ecnnatHoe NO); CnpaBoyHo-npaBoBas cuctema lapaHT (nuueHsmnoHHoe MO); Mozilla Firefox (cBobogHoe
n/vnn 6ecnnatHoe MO); Matlab (nnueHsnoHHoe MO); 7-zip (cBo6oaHOe n/nnn 6ecnnatHoe M0O)

CneumnanusmpoBaHHas Mebenb, NepcoHanbHble KOMMNbITEPbI ANst MHAMBUAYaNbHON paboThl C BO3MOXHO-
CTbl0 nogkntoveHus Kk cetn «MHTepHeT» 19. ®oHp oueHouHbix cpeactB: OC Windows 8 (10), nHTepHeT-6pay3ep
(Chrome, Anpgekc.Bpaysep, Mozilla Firefox), MO Intellij IDEA Community Edition, Anaconda, Maxima, nakeT npu-
KnagHblx nporpamm Maple

19. OueHo4Hble cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMEeXYTOYHOWN aTTecTaLun

OLIeHOYHbLIX CpeancTB:

WHankaTop(bl)

HanmeHoBaHue pasge-
Ne Komne- OuEeHOYHble CpeacTBa
n/n | 1@ AvCUMNNnHLI (moay- TeHuVs(n) JOCTUXKEHUS L pen
ns) KoMneTeHuun

lMepBoe 3HaKoMCTBO C
cuctemon Maple. Nk-
dopmaumnoHHas nog-
nepxka Maple. Pabota
C (hannamm n JOKYMeH-
Tamu. YnpasneHue c
UHTEPdENCOM Nosib30-
BaTens. Tvnbl AaHHbIX
cuctembl Maple. BeTtpo-
€HHble onepaTopbl U
dyHKUUKU. Tunosble
cpeacTsa nporpamMmmm-
poBaHus. Matematunye-
CKMN aHanu3a. AHanus
dYHKUNA 1N NOSIMHOMOB.
1. | CvmBoOnbHbIE (aHanm-
TUYECKMNE) onepaunm.
TwvnoBble cpeacTBa no-
CTPOEHUSA rpadpmnKoB.
PaclumpeHHble cpencT-
Ba rpacduku. PelieHne
audpepeHymanbHbIX
ypaBHeHuii. MaTtematu-
yeckue naketbl. [lakeTsbl
nuHerHon anrebpbl n
YHKLMOHAMNbHbBIX CUC-
Tem. O630p nakeToB
crneunanbHOro HasHa-
YyeHus. MNMpumepsl pe-
LLEHUS Hay4HO-
TEXHUYECKuNX 3agau.

MNK-3, NK-4 | MK-3.2, NMK-4.1
JTabopamopHbie, KOHMPObHas




OnucaHue KpuTepueB U LWKasbl OLeHMBaHUA KOMMNeTEeHUUN (pe3ynbTaToB 06y4YeHus)

npyY NPOMEXYTOYHOMW aTTeCTauMKn. [Ina oueHMBaHUS pe3ynbTaToB 0ByYeHWUst Ha 3a4eTe WCMonb3yloTcs
cnegyoLimne nokasartenu (CM. Bhille) 3HaHMe y4ebHOro maTepmana v BnageHue noHATUIAHbIM annapaTom; 2) yme-
HMEe CBA3bIBATb TEOPUIO C MPAKTUKOW; 3) yMEHMEe NMPUMEHATb NPUOOPETEHHbIE HaBbIKW, pellatb NPeAnoXeHHble

3agauu; 4) BnageHue pasnuyHbIMYM MeToaaMu peLleHus 3agay.

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAMYeCKMe maTtepuansbl, onpegensiowme npo-
ueaypbl OLeHUBaHUA

nA TeKyI.IJ,VIﬁ KOHTPOJ1b yCneBaeMOCTM!. KoHTponb ycneBaemMoCTh no gucumninunHe ocyulecTeidaeTca C no-

MOLLbIO Cneayrumnx oUeHOYHbIX CpeacTB.
MepeyeHb NabopaTopHbIX 3agaHNN

JNlabopaTopHas paboTa

3apgaHusA:
1. PeaamsoBath MeTox HuloToHa.

> restart:
NI:=proc(expr,x)
local iter:
iter:=x-expr/diff(expr.x):

unapply(iter,x}
end:
> expr:=sin(x)*2-0.5;
> F:=NI{expr.x);
> x0:=0.2;
> to 8 do x0:=F(x0);o0d;
2. IJTy Ke npoueaypy NPpUMEHHUTDb I (PYHKIIHH.
> expr:=in(x*2)-0.5;
> F:=NI(expr.x);
> x0:=0.2;
> to 8 do x0:=F(x0);o0d;

BO"pOC.' KaKoOBa CXOAUMOCTb K KOPpHIO (33_ KaKo€ KOJIMYCCTBO I/ITepaL[I/II\/'I obecrneunuBaeTcs CX0au-

MOCTb)?

3. Paccmortpers npuMeHeHHe oneparopa D.
> MI:=proc(f::procedure)

> (x->x)-eval(f}/D(eval(f)):

> end;

> g:=x->x-c0s(X);

> SI:=MI(qg):

> x0:=0.1;

> to 6 do x0:=SI(xD) od;

4. W3y4uTth BbIYMCJICHHE HHTErpaja mo n3BecTHoii popmy.ie.

Beruncianrs.
> Int(e*x*x™n, x)=int(e*x*x*n,x);.

IIpouenypa /51 BbIYMCIEHUS] HHTErpaJia.
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> IntExpMonomial :=proc(n::anything,x: :name)
Tocal 1i;
ni*exp(x)y*sum(((-1}*(n-1)*x*i)/1!,i=0..n);
end;

4.1, > IntExpMonomial(3,x):

49 IntExpMonomial (5,x);

4.3.

> IntExpMonomial(n,x);
IIpoBepka:

> diff(X,x);

> simplify(%);

5. H3y4uth BJOKeHHbIE MPOLeTYPbl U HHTETPUPOBAHME 110 YACTSM.

BLIYMCIMTE HHTErPa I p(x)e‘dx,rne p(x) - moaunom. Ucnoansosats npouexypy IntExp-
MonomialR.

> IntExpMonomialR:=proc(n: :nonnegint,x: :name)
local i:i1f n=0 then RETURN(exp(x}) fi;
x*n*exp(x) -n*IntExpMonomialR(n-1,x);
end;

IntExpMonomialR = proc (n::nonnegint, x::name)
local i;
if n=0then RETURN(exp(x))end if ;
x*nxexp(x) — nxIntExpMonomialR(n - 1, x)
end proc
IIpoBepka:
5.1
> IntExpMonomialR(4.x);

5.2.

> coltect(%,exp(x));

IIpoueaypa BbIYMCIEHHSI MHTETPAJa M0 YaCTAM.

> IntExpPolynomial:=proc(p: :polynom,x: :name)
local 1,result:

FHEE WARNING: degree(0,x) now returns -infinity
resuit:=add(coeff(p,x,i)*IntExpMonomialR(i,x),1=0..degree(p,x));
collect(result,exp(x));

end;
IntExpPolynomial ;= proc (p::polynom, x::name)
local i, resulr;
result = add(coeft( p, x, i )IntExpMonomialR(7, x), i =0 .. degree(p, x));
collect(result, exp(x))
end proc
IIpoBepka:

> pr=(x"2+1)*(1-3*x);
> expand(p);

11



> int(p*exp(x),x):

> IntExpPolynomial(p,x);

Bonpoc: xakoBa To4HOCTb pe3ynbTata? BeiBogutcs au cooOrieHne 00 omuoke?

Bpems BbinonHeHus: 4 yaca.
O6opyaoBaHue: [lepcoHanbHbI KOMMBIOTEP.

MpenogaBaTensb KocTtpy6 W.0.
rnoonuce pacwugposka rnodnucu

Na6opartopHas paboTa

3apaHus:
1. Paccmorpers npumep pemenuss QY nepBoro nopsiaka.
> dsolve(diff(y(x),x}-a*x=0,y(x)):

> dsolve(diff(y(x),x)-y(x)=exp(-x),y(x});
> dsolve(diff(y(x),x)-y(x)=sin(x}*x.y(x)}:

2. PaccmoTpeTh npuMepbl pellieHUs1 OJHOTO U TOro ke qu¢epeHnaIbLHOr0 YypaBHeHUs Pa3HbI-
MH MeTOJAAMH.

> ode_L := sin()*diff(y(x),x)-cos(x)*y(x)=0;
> dsolve(ode L. [iinear]. uselnt):

> value(®);
> dsolve(ode L, [separable], uselnt);

> value(X);

> mu := intfactor(ode L): .
> dsolve( mu*ode L, [exact], uselnt);

3. Paccmorpers npuMmep pemienuss QY BToporo nmopsiaka.
> dsolve(diff(y(x),x$2)-diff(y(x},x)=sin(x},¥(x)}:

> de:=m*diff(y(x),x$2)-k*diff(y(x).x);
> yx0:=y(0)=0,y(1)=1;
> dsolve({de,yx0},y{(x));

4. PaccmoTpeTh NpUMep pellieHUs CUCTEM.

12



Pelierue cucTeMbl M3 ABYX At depeHUManbHblX ypaBHeHWH

> sys = diff({y{x) ,x)=2%z(x)-y(x)-x, diff(z{x) ,x)=y{x) fens = {y{x}, z(x}},
dsolve{{sys,y(0)=0,2(0)=1)}, fcus);

sys :=£;y(x) P 21(3‘r) ~ylx) - x=5q;1(x) = y(x)

fens = {y(x), z(x)]}
(-2x) 1, 1 1 5 (<2x) 1 . )

{z(x)=='ﬁe 39 +;+i‘x P ¥(x) = "6t 3e +£}
> Order:=8:dsolve({sys,.y(0)}=0,2z{(0)=1}, fons, series};
1. 13,7 4 B s 36 37 8
(lx) = 1ex o™+ 0% " T0" Tg0° soq0” O™

32 73 B4 95 536 107 8
ye)=2x - ox b ext - Y0t T o +504(1"’ * 07}

> Order:=10:dsolve({sys,y(0}=0,z{0}=1)},fcns,series);

. 1 13, 74 B s 36 8 7 1073 7
- w—— +—— i
()= 14" - 32"+ 50 " 120" "%° " soa0” ' 430" 120960
32 73 B34 9 5 53 g 107 o7 71 g 61 9 10
- g -_ _—— + +
Yix) = 2x - oxt b exT =X YY" 720" T s040” " Taaao” C sisao” ‘O
> dsolve({sys,y(0)=0,2(0)=1}, fons, laplace};

1 5 2 1 ) 5 2 1
{l(x)"—ex’s‘-ﬁ-e( =) ;x+-y{x)-'—( =) ;°x+;:}

x9 i O(xlo)’

5. PaccmoTperhs nNpUMep YHCJIEHHOI'0 PeLICHUS CHCTEM.
5.1.
PelueHne cUCTeMBI M3 ABYX And depeHUMANBHBIX YpaBHeHWA
YACNEHHEIM METOAOM
sys = diff{y(x),x)=2%z{x)-y(x)-x, diff(z(x),x)=y{x);
fens 1= {y(x), z(x)}:
F:=dsolve({sys,y(0)=0,z(0)=1}, fcns,numeric);

3 é
sps = a—x‘y(x) = 2zx) ~ y(x) = x, ma(x) = y(x)

F = proci#kf45_x) ... end proc

> F{2); ' .
[x = 2, y{x) = 2.94775566255468746, z(x) = 3,72065020474031360 ]

> plotsledeplot]) (F, [x,2({x)}.0..2.5,labels=[x,2]},coloxr=black);

5.2.
PetueHe CUCTEMbI M3 ABYX AU epeHUMANbHBIX YPaBHeHW ¢ BEIBOLOM

rpacduka peLieHUA B NONAPHON CUCTEME KOOPAMHAT
> sys = diff{y(x),x)=2%z(x)*sin(5*x)-y(x)*cos(2*x)-x, diff({z(x),x)=y(x) :fcns
t= {y(x),z{x})};

F:=dsolve({sys,y(0)=0,2(0)~1}, fcns, type=nuneric, output=listprocedure) :
3 J
g =_—y(x)=2z2(x)sin(Sx)~y(x)cos(2x) —x, —xx)=y(x)
ax aX
Jens == {y(x), 2(x)}

> Y:=subs(F,y(x}):Z:=subs({F,z(x}):
> plot({{Y,z},0..12,color=black) ;

6. H3yunTh npuMepsl npuMeHeHHus cTpykTypsl DESol.
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> del := DESol( D(y)-v, ¥ ):
del := DESol({Di{y) — »}, {»})
> D(del)-del;
0
> de? := DESol{ diff(y{x),x)-y{(x}, yi{x),{y{0)=1})

a
del = DESol[{[g}’(x)] = ¥(x)3, {¥y(x) 3, {¥(0) = 1}]
> del(x)-de2;

a a
DESBF[{(ay(x)] - y(x)], {y(x)}] = DESnl[{(ay(x)] = y(x) ], {y(x)], {y(0) = 1}]
> diff{de?,x)-de2;
0
> poly:=convert (series(de2,x=0),polynom)

12 13 1 4 15 1 1 7 1 g 1 9
polyr=lrxdogxt v Y ET "1™ T 70" tses0” T a0307 T 3er880"

> DESol( y(x)"2-y(x)+1, y(x) ):

A
RootOf( 22 -~ Z+1)
> DESol( y(x)-x, y(x));|

Bpemsa BbinonHeHus: 4 yaca.
O6opynoBaHue: NepcoHanbHbIV KOMMNBLIOTEP.

MpenogaBatensb Koctpyo N.[.
rnoonuce pacwugposka nodnucu

TpeboeaHus K 8bINONIHEHUIO 3adaHull (Unu wWKasbl U Kpumepuu oyeHuU8aHusl)

OueHKa «OTNUYHO» BbICTABNAETCS, eCriv oby4valoLMACcs NokasbiBaeT NosiHoe 3HaHue NporpamMMHOro Martepuana;
OEMOHCTPUpPYeT CMOCOBOHOCTb NPUMEHATb TEOPETUYECKUE 3HAHWUS ANs aHanu3a NpakTUYecKnx cuTyauun, genatb
npaBuibHble BbIBOAbI; BLIMOMHUI BCE 3a4aHNs U 3a4ayv NONHOCThI0 6e3 owmnbok n HeJo4veToB; CTporo cobnogaeT
TpeboBaHusa npu odopmneHnn paboTbl; NoaTBEPXKOAeT NOMHOE OCBOEHME KOMMNETEHUUA, NPeayCMOTPEHHbIX NPOo-
rpaMmmon.

OueHKa «XOpoLUO» BbICTABMSETCS, eCnu obyyaloLLMICsa NokasbiBaeT NoMHOEe 3HaHWe NporpaMMHOro Marepuana,
NpaBuUibHO NPUMEHSIET TEOPETUYECKME MOSTOXKEHUS K OLEHKE MPaKTUYECKMX CUTYaUWii; BbIMOMHWI BCE 3adaHusl u
3a4a4yum NOSHOCTbIO, HO MPU HaNMM4YuKU B MX pelleHun He Gonee oaHOM Herpybon owmnbkn M ogHOro HegoyeTta, He
bonee Tpex HegoyeToB; CTporo cobniogaeT TpeboBaHus Mpu OPOPMIIEHUN PabOoTbl; 4EMOHCTPUPYET XOpPOLUUN
YPOBEHb OCBOEHMA MaTepuana v B LiEfNIOM NOATBEPXKAAET OCBOEHME KOMMETEHUWIA, NPEYCMOTPEHHbIX Nporpam-
MOW.

OueHKa «y4oBNeTBOPUTENIbHO» BbICTaBnseTCs, ecrnu obyvaroLmMncs nokasblBaeT 3HaHMe OCHOBHOIO MaTepuana
B 00beme, HeobxooMMOM Ang npefcTosLen NpodeccnoHarnbHOM AeATENbHOCTU; HE B MOSTHOM Mepe AeMOHCTpU-
pyeT CMOCOBHOCTb NPUMEHSATL TEOPETUYECKME 3HAHMSA ONA aHanu3a NpakTU4eCKUX CUTyaunui; BbINOMHUI HE MeHee
2/3 BCex NpefnoXeHHbIX 3a4aHni U 3agad unm gonyctun He ©onee ogHoW rpy0boi oWnOKM 1 ABYX HEQOYETOB, HE
bonee ogHow rpyboi 1 ogHon Herpyoon ownbkn, He BGonee Tpex Herpybbix OWMOOK, OOHON HErpybon OWNOKK 1
Tpex HeJo4veToB, NMPU HANMYUKU YeTbIPEX-NSATU HEO0YETOB; AONyCKaeT He3HaYUTENbHbIEe OLWMOKN Npy 0OPMITEHNM
paboThbl; NOATBEPKAAET OCBOEHME KOMMETEHLMIA, NPegyCMOTPEHHbLIX MPOrpaMMOi Ha MUHMMArbHO OOMYCTUMOM
YpOBHe.

OueHKa «HeyooBNeTBOPUTENbHO» BbICTaBMSETCS, ecnn oby4varoLmMics NMeeT cyllecTBeHHble npobernbl B 3Ha-
HMAX OCHOBHOMO y4ebHOro martepuana no AVMCUMINIINHE; eCry YUCIO OWMBOK N Hego4eToB B paboTe npeBbICUo
HOpMY ANs OUeHKM 3 unu oby4varoLLmMncs BbINMONHWN NpaBuibHO MeHee 2/3 Bcex 3aiaHun 1 3adad; JonyckaeT rpy-
Gble owKnbKM Npu odopmeHUn paboThl; HE NOATBEPXKAAET OCBOEHUE KOMMETEHLMIA, MPegyCMOTPEHHbIX Nporpam-
MOW.

M. 2: NMepeyeHb BONPOCOB ANA NpoBeAeHMA TeCTUpoBaHusa no aucumnnuHe «OudcdepeHumnans-
Hble ypaBHeHUA»
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BOﬂpOCbI C BapuaHTaMu OoTBEeTOB

KpuTtepuii oueHuBaHuna | LLkana oueHok

BepHbint oTBET 1 6ann

HeBepHbili oTBET 0 6annos

1. Y70 Takoe Maple?

a) Maple — aT0 nakeT AnNsa aHaNUTUYECKNX BbIYMCIIEHUI HA KOMMbIOTEPE
b) Maple — aTo nakeT gns Habopa TEKCTOB
c) Maple — 310 rpacdnyeckuin nakeT

OtBerT: a)

2. [ns yero oH npegHasHa4veH Maple?
a) Maple — ato nakeT anst Habopa TekcToB
b)Maple — aT0 rpaduyeckunii naket

c) Maple nosBonsieT pelwaTb 3agayun anrebpbl, reoMeTpun, MaTeMaTU4ECKOro aHanusa, anddepeHymnanbHbIX
ypaBHEHWU, CTaTUCTUKU, MaTeMaTnyecKkon OU3NKN.

OTtBeT: C)
Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM
Kputepun oueHmnBaHus LLikana oueHok
[ormxeH ObITb chopMynMpoBaH OTBET N3 yKasaH- 2 6anna

HbIX BapnaHTOB (OD,I/IH nnn HeCKOJ'IbKO) NI aHano-
T’MYHbIE MO CYTUN OTBETbI C allbTEPHATUBHLIMU TEpP-
MUHaMn 1 onpegeneHnamm

HeBepHbIn oTBET 0 6annos

1. [nsa yero npegHasHayeHa komaHaa display.

OtBeT: CneuuanbHas komaHga display no3sBonset 0OAHOBPEMEHHO, B OOHUX U TEX Xe OCSIX KOOpAMHAT, BbIBO-
OnTb rpadpmyeckne o6 beKTbl PasnMyYHON NPUPOAbI.

2. Ha kakve ycnoBHble Yactu aenutcsi pabodee none Maple n 4To B 9TUX YacTax oTobpaxaeTtca?

OtBet: Pabouee none pasgensetcs Ha Tpu yactu: 1) obnacTtb BBoAa - COCTOUT U3 KOMaHOHbIX CTPokK. Kaxaas
KOMaHAHasi CTpoka HauMHaeTcs ¢ cuMBora >; 2) 06nacTb BbIBOAA - COAEPXKUT pedyrnbTaTbl 00paboTkM BBEAEH-
HbIX KOMaHA B BUAE aHaNUTUYECKMX BbIpaXKeHWI, rpadpnuiecknx 00 beKToB mnm coobLueHnn o6 owwmnbke; 3) 06-
nacTb TEKCTOBLIX KOMMEHTAPUWEB - COAEPXKMUT MOOYI0 TEKCTOBYHO MHPOPMALIMIO, KOTOPAsi MOXET MOSICHUTL Bbl-
nonHsiemble npoLeaypbl. TEKCTOBbIE CTPOKM He BOCNpuHUMatoTcst Maple 1 Hukak He obpabaTbiBatoTcs.

OnucaHue mexHo102uuU rPo8edeHUs:
Tekywas aTTecTaums NpoBOANUTCA HA 3aHATUM OQHOBPEMEHHO BO BCel y4ebHON rpynne B BUAe Tec-

Ta B 9NEeKTpOHHOM obpasoBaTternibHOM cpefe «ONEeKTpOoHHbIM yHuBepcuteT BIY», agpec kypca —
https://edu.vsu.ru/course/view.php?id=15288. Tect coctaBnsietca us matepuanos ®OCa, popmumpyeT-
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CSl CMCTEMOMN aBTOMaTuU4eckn NyTém aobasreHns crnyvarHbIX BONPOCOB, KONMMYECTBO KOTOPbIX COOTBET-
cTByeT umetowmmcs obpasuam bunetoB. bonbluas YacTb BOMPOCOB NPOBEPSAETCA aBTOMaTU4ecku, nNpo-
BEPKWU npenogaBaTenieM C pyYHbIM OLeHMBaHWEM TPeBYIOT TONbKO OTAeNbHblIe BONPOCHI, NpeAcTaBeH-
Hble B oopMe acce. OrpaHMyeHne No BpeMeHn Ha Kaxayto nonbiTky — 30 MUHYT»

.3 . BapuaHTbl KOHTPOJNIbHO-U3MEPUTESNILHOIO MaTepuana

YTBEPXXOAKO

3aBegywLmn kadeapon CUCTEMHOrO aHanusa u ynpasneHus
3adopoxHuti B.T".

rnodnucek, pacwugposka rnoonucu

.20

HanpasneHne noarotoBku / cneumanbHOCTb PyHOaMeHmManbHasi uHghopMmamuka u UHgop-

MayUoOHHbIe mexHoJsiocu

OucumnnuHa_MNMakeTbl NpUKNagHbIX NporpamMm

dopma oby4eHus O4YHoe
OYHOE, OYHO-3a04HOE, 3a0YHOE
Bua koHTpons 3ayem
9K3aMeH, 3a4yem;
Bug atTectaymm MPoMeXymo4Hasi
meKyuwas, MPoOMexXymoyHas

KoHTponbHO-n3amMmeputenbHbin matepuan Ne 1

1. Bbiyucnums: J.x” Inxdx; j Inxe“dx; J.x” In" xdx.

2. Pewumb HepaseHcmea u Hapucoeamsb: 2.1. x2 —2x—3 > 0;5x > 10;5x > 10;lnx > 2;e2 >
10. Ucnonp3oBars: solve.

2.2. Pemnts: sinx = w/4;sinx = 1/2;2x2 =x — 1 = 10;x5 — x;x5 — x(complex). Mcronp30Bath:
fsolve.
2.3. Pemmrts: erf(x) = 1/2. Ucnonb3oBaTh: solve,fsolve.

24. Penmmte: 2x—5 = 3y;y4—2z2y2—3xzy2—x3z. Vcnionb3oBats: isolve.
2.5. Pemute: 3x — 4y =1,7x + y = 2(12);21 = 3(19);8j = 2(17);. Ucnonb3oBaTh: msolve.
3. C noMowbI0 Kakux KOMaHO cmposimcs 2paghuKu Ha NMNJIOCKOCMU U 8 rnpocmpaHcmee?
Kakue apaymeHmbI umerom amu KOMaHObI?

MpenogaBatenb Koctpyo N.[.
rnoonuce pacuwugposka nodnucu
YTBEPXOARKO

3aBeayowmnmn kadeapon CUCTEMHOIo aHanusa U ynpasneHus
3adopoxHul B.T.
rnodnucek, pacwugposka noonucu

20

HanpasneHne noarotoBku / cneumanbHOCTb PyHOaMeHmManbHasi uHghopMmamuka u UH¢op-

MayUoOHHbIe mexHoJsiocu
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OucumnnuHa MMakeTbl NpUKNagHbIX NporpamMm

dopma oby4yeHus O4YHoe
O0YHOE, OYHO-3a04HOE, 3a04YHOE
Bua koHTpons 3ayem
9K3aMeH, 3a4yem;
Bug atTecraymm MpPoMeXymo4Hasi
meKyuwas, MPoOMeXXymoyHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 2

1. Bbiyucnums: J.x” In™" xdx; j In xdx ; j arcsin xdx .
2. Pewumb ypasHeHusi u cucmembl. Hapucoeamsb epaghuku peweHul u ghaszoenie
nopmpemai:
X+ .
1. xy'—-y=x tgl; 2.x)'-y=(x+y)In 24 D 3. x+H(x+1)y=3x"e™;
X
xX=x+2y, x=4x-3y+sint,
" |y =x—S5sint. " |p=2x-y—2cost.
3. Kakue HeOocmamku umerom KomMaHObI maximize, minimize u extrema.
MpenogaBatensb Koctpyo W./.
rnoonuce pacuwugposka nodnucu

OnucaHue mexHosioauu npogedeHus:

TekyLlas aTTecTaunsi NPOBOAUTCA Ha 3aHATUM OOHOBPEMEHHO BO BCel y4ebHon rpynne B Buae Ha-
nMcaHns NUCbMeHHoM paboTbl. OrpaHu4eHne nNo BpemeHn Ha paboTy — 14yac 35 MUHYT»

TpebosaHusi K 8bInonHeHuUo 3adaHuli (Unu WKasbl U Kpumepuu OUeHU8aHUsl)

OueHKa «OTIIMYHO» BbICTABMAETCS, €CNU 00yYaloLWNNCa NOKa3biBaET NOMHOE 3HAHWE NPOrpamMmMHOro
MaTepuana; AEMOHCTPUPYET CNOCOOHOCTb MPUMEHATL TEOPETUYECKNE 3HAHUSA ANA aHanM3a npakTuye-
CKUX CUTYyaL i, AenaTb NpaBuUMbHbIE BbIBOALI; BLIMOMHU BCE 3a4aHUA U 3a4aum NONHOCTbIO 6e3 owun-
O0K 1 HeJo4eToB; CTporo cobntogaeT TpeboBaHus nNpun opopmeHnn paboTel; NOATBEPXKAAET MNOSHOE
OCBOEHME KOMMNETEHLMIA, NPEAYCMOTPEHHbBIX MPOrpamMmMon.

OueHKa «XOpoLo» BbICTABMNSAETCS, €Cnv 00yYatoLWMINCs NOKa3biBaET NOSIHOE 3HAHWE NPOrpamMmMHOro
mMaTepuana; NpaBUNbHO NPUMEHSET TEOPETUYECKMNE NOMNOXKEHNS K OLEHKE NMPaKTUYECKUX CUTYaLMI; Bbl-
NOMHWN BCE 3a4aHUA 1 3a4a4v MOSTHOCTBIO, HO NPY HanNM4Yun B UX pelleHnmn He 6onee ogHon Herpybon
oLIMBKM M ogHOro Hego4veTa, He Bonee Tpex Hego4veToB; CTporo cobnogaeT TpeboBaHUs Npu oopmrie-
HVUM paboTbl; AEMOHCTPUPYET XOPOLLMI YPOBEHb OCBOEHUSI MaTepuana v B LLenoM noaTBepxaaeT oc-
BOEHME KOMMNETEHUUIN, NpefyCMOTPEHHbIX NPOrpaMmON.

OueHka «yaoBNeTBOPUTENIbHO» BbICTABMNSETCHA, €Cnv 0by4aloLLMNCs NOKa3biBaeT 3HAHME OCHOBHOMO
matepuana B obbeme, HeobxoanMom Ansi NpeacTosien npodpeccnoHansHoOM 4eATENbHOCTU; HE B NOS-
HOW Mepe AEMOHCTPUPYET CNOCOOHOCTb NPUMEHATL TEOPETUHECKNE 3HAHUSA ANS aHann3a NpakTU4eCcKnx
CUTyaLMI; BbINOSTHUI HE MeHee 2/3 BCceX NpeanoXeHHbIX 3agaHnn 1 3agad unu gonyctun He 6onee oa-
Hon rpy6on owmnbku 1 OBYX Hego4eToB, He 6onee ogHoum rpybon n ogHon Herpybon owmnbku, He Gonee
Tpex Herpyobix ownbokK, ogHOM Herpybom owmnbKkM 1 TpeX HEQOYETOB, NPU HANMYUKN YETbIPEX-NATU HEOO-
4eTOB; AOMNYyCKaeT He3HaYMTEeNbHbIE OWNOKM Npu ohopmMneHnn paboTbl; NOATBEPKAAET OCBOEHMNE KOM-
neTeHLMn, NpeayCMOTPEHHbIX MPOrPaMMON Ha MUHUMArbHO JOMNYCTUMOM YPOBHE.

OueHka «HeyAoBNeTBOPUTENbLHO» BbICTaBMSETCH, €Cnv 06y4aroLLMCa MMEET CyLLECTBEHHbIE Npobe-
Nbl B 3HAHMSAX OCHOBHOMO y4ebHOro matepuana no AUCUMNIIMHE; €Crim YMCro ownboK n Hego4EeTOoB B
paboTe NpeBbICUIIO HOPMY 41151 OLEHKM 3 M 06y4datoLLnIACs BbIMNOSHWA NPaBUiibHO MeHee 2/3 Bcex 3a-
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AaHui 1 3agad; gonyckaeT rpybble owmnbkm npn odbopmneHmmn paboTbl; He NOATBEpPXOaeT OCBOEHNe
KOMMeTEHLUMI, NPegyCMOTPEHHbIX MPOrpaMmmon.

20.2 NMpomexyToyHasa aTrecTaums

I'IpomemyTquaﬂ arrectauumd no ancumniimHe ocyuecTendeTcd C NoOMOLLBbH creayrunx oue-

HOYHbIX CpeacCTB:

20.
21.

22.

23.

24.

25.
26.
27.
28.
20.
30.

31

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

44.

I'Iepequb BOMPOCOB A5iA 3a4eTa

YUrto Takoe Maple n ons Yero oH NpegHa3HayeH.

OnuwnTe OCHOBHbIE 3NEeMeHTbI OkHa Maple.

Ha kakne ycrnoBHble YacTu genutcsa paboyee none Maple n 4To B 3TUX YacTsiXx oToOpaxaeTcs?
Kak nepeBecTn KOMaHAHY CTPOKY B TEKCTOBYIO 1 HA0BOpPOT.

B kakom pexume npoxoguT ceaHc paboTbl B Maple?

[MepeyncnuTe NyHKTbl OCHOBHOrO MeHio Maple n ux HasHayeHue.

Kakoe ctaHgapTHoe paclimpeHme npuceamsaeTcs avny paboyero nucta Maple?

. Kak npeacraenstotcsa B Maple ocHOBHble MaTeMaTUYeCKNE KOHCTaHTbI.

. OnnwunTte BMAbl NpeAcTaBneHns paumoHansHoro Yncna B Maple.

. Kak nonyunte npubnmkeHHoe 3Ha4deHne paLmoHanbHOro Ymicna.

. Kakumun pasgenurtenbHbiMM 3Hakamun 3akaH4YMBaloTCst KomaHabl B Maple n 4em oHW oTnnyatoTcs.

. Kakon komaHgowm ocyLecTBnsieTcsa BbI30B 6MONMOTEKN nognporpamm?

. ObbscHuTe HasHayeHne komaHA factor, expand, normal, simplify, combine, convert.

. OnnwuTte cnocobbl 3agaHns yHkumn B Maple.

. Kakne onepauum oueHnBaHns npomssoaatcsa B Maple ¢ [encTBUTENBHBIMU BbIPaXXEHUAMMU.

. [Ansa yero npegHasHayeHa komaHaa evalf.

. C NOMOLLbI0 KaKNX KOMaH, MOXXHO HaWTW BELLECTBEHHYIO U MHUMYIO YacTU KOMMITEKCHOTO BbIPAXEHMUS, a

TaKke ero Moayrnb U apryMeHT, 1 KOMIMMEKCHO conpsiXeHHoe eMy 4ncno? Kakyto ponb BbINOMHAET KOMaHaa
evalc.

[ns yero npegHasHayeHa komaHaa solve.

Kakne komaHgbl MICNOMNb3YHTCH ANS YACIIEHHOTO PELLEeHNs] YPaBHEHWUI 1 AN peLUeHns PeKyppPeHTHbIX
ypaBHEHU?

Kakne gononHutenbHble KOMaHAbl CNeayeT BBECTU ANSA TOro, YTOObI MONy4YNTb TOYHOE peLleHne ypaBHe-
HWUS, BCE peLleHns ypaBHEHNS?

B kakom Buae BblaaeTcs pelleHne HepaBeHcTBa? Kak oTnnumMTb B CTPOKE BblBOAA 3aKPbIThIA MHTEpBan oT
OTKPbITOrO.

C NOMOLLbI0 KaKuX KOMaH, CTPoATCS rpadomMKn Ha NAOCKOCTU U B NpoCTpaHcTBe? Kakne aprymeHTbl UMetoT
3TN KOMaHAabI?

Kak Ha3sblBaeTCcs nakeT AONONHUTENbHbIX rpacniEeCcKMX KOMaHA.

C nomoLLbio Kakon KoMaHAbl MOXXHO MOCTPOUTL rpadiuk HesiBHOM OyHKLUMKM? OnuwinTe ee napameTpbl.
[ns yero npegHasHayeHa komaHaa display.

C nomoLLbio Kakon KoMaHAbl MOXHO MNOCTPOUTb rpadiuk MPOCTPAHCTBEHHOW KPUBOW.

YT0 Takoe KomMaHAbl MPSIMOTO 1 OTIIOXKEHHOIo UCNOMHEeHNs? OnNuwnTe ux OeNcTBuS.

C nomoLLbIo KakoM KOMaHAbl BbIMUCTIAOTCA Npedensl? Kakve y Hee napameTpsbl.

. Kakne komaHabl NO3BONSOT HAUTU MPOUN3BOAHYIO OYHKLINN.
32.
33.

Onuwmnte kKOMaHAbl, NO3BONSAOLLNE UCCrefoBaTh PYHKLNIO HA HENPEPbLIBHOCTb.

Kakasi nocnegoBaTensHOCTb KOMaHA Heobxoauma AN HaxoXAeHUst max U min yHKUUNU C yka3aHUeM UX
KoopauHar (x, y)?

Kakve HegocTaTku umeroT KoMaHabl maximize, minimize u extrema.

OnuwunTte 0Oy cxeMy nccrneaoBaHus pyHKLMM U NOCTPOeHME ee rpadmka B Maple.

Kakvne koMmaHabl NpOM3BOAAT aHaNUTUYECKOE U YUCNIEHHOE UHTerpupoBaHue? Onuwnte nx napaMmeTpbl
C nomoLLbIO KaKMX KOMaHA BBOAATCH OrpaHWYeHus Ha napameTpbl 4518 BbIYUCIIEHWUSI MHTErpanos, 3aBUcd-
LLMX OT NapamMeTpoB?

Kakol nakeT cnefyet 3arpy3uTb nepef pelleHuem 3agad nuHenHom anrebpsl B Maple?

C nomoLLbIO KaKMX KOMaHA MOXHO BBECTU BEKTOP, MaTpuLly.

Kakumun oByms komaHaaMy MOXHO CIOXWTb ABa BEKTOpa 0AMHAaKOBOW pa3mMepHOCTU (2 matpuubl)?
Kakne Buabl npon3BeaeHnin BEKTOPOB BblUUCTIAOTCA Maple n Kakue KoMaHabl Ans 3TOro UCMNomnb3yTCs?
Kak BblUMCNUTE HOPMY BEKTOpa.

Onuwmnte koMaHAbl HaxoXaeHus 6asnca cMCTeEMbl BEKTOPOB 1 NOCTPOEHUE OpTOroHansHoro 6asuca cuc-
TEMbl BEKTOPOB.

Kakvmn aByms KOMaHZamMu MOXHO BblYUCIIUTbL NPOM3BEAEHNE ABYX MaTpuL, (Mnv MaTpuLbl Ha BEKTOP)?
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45. Kakne komaHAbl UICNOMb3YHOTCA ANst HAXOXAEHMS onpedennuTens, M1MHopa, anrebpavyeckoro JONoNHeHUs,
cnepa maTpuubl.

46. Yto Takoe gedekt matpuubl? OnuwmnTte cnocod HaxoxaeHust gedekra kBagpaTtHon matpuubl. Kakne ko-
MaHZbl NPy 3TOM MCNOMb3yoTCcA?

47. Kakasa maTtpuua Ha3biBaeTcst 06paTHOM 1 kKaknmu cnocobamu oHa Beluncnsietcs B Maple.

48. YTto HasbiBaeTCcA COOCTBEHHLIM BEKTOPOM M COBCTBEHHBIM YMCIIOM MaTpULbI? YTO Ha3bIBaeTCa CNEKTPOM
MaTpuubl? Kakne koMaHabl UCMOMb3YOTCA ANA HAaXOXOeHUsa cnekTpa MaTpuubl U ee COBCTBEHHbIX BEKTO-
poB? B kakoM Buge B Maple BbIBOASATCS pe3ynbTaTbl BbIMOIIHEHWS 3TUX KOMaH4?

49. MNepeuucnute cneumanbHble BUAbI MaTpuL, M KOMaHabl, NPUBOASLLNE MaTPULIbl K 3TUM bopMaM.

50. Yto Ha3bIBaeTcs 94poM MaTpuLLbl, U Kakad KOMaHaa UCMNOMb3yeTes ANS ero HaXoXaeHWs!.

51. Kakasa komaHaa no3BonsieT pellaTb MaTpUYHbIE YpaBHEHNSA?

OnucaHue mexHoJs102uU nNpoeedeHuUst

CpeAcTBO KOHTPOMS, OpraHM3oBaHHOE Kak cneumanbHas 6eceda npenogasaTens ¢ obyvarowmmes Ha Te-
Mbl, CBSI3aHHblE C U3y4aeMON AUCLUMMINHOMW, U pacCYUTaHHOE Ha BbisiCHEHMe obbema 3HaHuK obydatoLlerocs no
onpefeneHHomy pasgeny, Teme, npobneme u T.n.

[nsa oueHmBaHus pe3ynbTaTtoB O0ByveHUs Ha 3ayeTe MCMOMb3YKTCA crefyolime nokasatenu: 1) sHaHue
y4yebHOro maTepmana v BriageHue NOHSITUIMHBIM annapaToMm; 2) YMEHNe CBs3biBaTb TEOPUID C MpaKTUKon; 3) yme-
HVEe NPUMEHATb NpMobpeTeHHble HaBbikK, pellaTb NPEeAnoXeHHble 3adaun; 4) BnageHvne pasnuyHbiMM MeTogamu
pelleHns 3agau.

[lnsi oLleHMBaHKs pe3ynbTaToB 00YYEHUsI Ha 3a4eTe UCMONb3yeTCs — 3a4YTEHO, He 3a4TEHO.

CooTHOLLEHWE NOKa3aTenen, KPUTEPUEB U LLKarbl OLLEHNBAHNS Pe3ynbTaToB 00YyYeHMs.

YpoBeHb cdhopmupo-

Kputepun oueHMBaHUS KOMNeTEHLNI BaHHOCTM KomneTeH- | Llkana oueHok
L
O6yyaowmnca B NonHon mepe BriafgeeT NOHATUNHBIM annapaTtom MoBbIWEHHbIV 3auTeHo
OaHHoM obracTy Hayku (TeopeTU4eCcKMMN OCHOBaMU AUCLUNIUHBGI), YPOBEHb.

cnocobeH NMPUMEHATb TeOpeTn4eckne 3HaHUA ona peleHna npak-

BasoBbIl -
TUYEeCcKux 3agav. aso ypo

BeHb. [ToporoBbii
O6yvarowmncs BnageeTt NOHATUIAHBIM annapaTomM gaHHOW obnactu YPOBEHb.

Hayku (TEOpeTMYEeCKMMU OCHOBaMM OUCLUMNIINHBI), CNocobeH pe-
WwaTb 3agayu, HO, JOMNycKaeT ownbKu.

OOyvatowminicss  Bnageet 4acTUYHO TEOpPeTUYECKMMU OCHOBaMMU
ANCUMNnvHbI, pparmeHTapHo cnocobeH peluaTb 3agadu, Aonycka-
€T MHOrO OLUNOOK.

OTBEeT Ha KOHTPOIbHO-U3MEPUTENbHBIA Matepuan He COOTBETCTBY- Heszauet
eT nobbIM TPeM (YeTbIpeM) U3 NepedncrneHHbIX nokasartenen. O6y-
YalLWNNCa AEMOHCTPUPYET OTPLIBOYHbIE, hparMeHTapHbIe 3HaHWS,
gonyckaet rpybble olwmnbkn, He ymMeeT peluath 3agaqum.
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