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1. IlosicHuTEeIbHAA 3aIIUCKA
1.1. lean u 3agau JAUCHUILIHHDI
1.1. Lens u 3aga4n QUCIUILIMHBI

Lenv Oucyunnunvl: (GopMHpOBAHME y CTYJCHTOB aJEKBATHBIX TMPEJCTABICHUNH O COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJCTBAX HAYYHBIX HCCIENOBAaHUA UIsi WX SPEPEKTHBHOTO MPAKTHIECKOTO
NPUMEHEHUS TMPU PEIICHWH aKTyalIbHBIX 33Jad B Pa3lUYHBIX OO0NACTAX HAYKH U WHIKEHEPHOU
MIPaKTUKH, PA3BUTHE y CIyIIaTeJel HABBIKOB MCIIOIB30BAHMS CIICIIMAIBHBIX MTPOTPAMMHBIX CPEJICTB U
COBPEMEHHBIX TEXHOJIOTHI MAaTEMATHUYECKOTO MOJISTTUPOBAHUS PU PEUICHUH MPUKIAAHBIX 3a1a4.
3a0auu Oucyunaumsl: O3HAKOMHUTH CTYJIEHTOB C COBPEMEHHBIMHU CIELHMAIU3UPOBAHHBIMH SI3IKAMH
MPOrPaMMHUPOBAHUS  BBICOKOTO YpPOBHSA MPO(ECCHOHANBHBIX MAaTEeMAaTHYECKUX [AaKeTOB  JUIA
pa3pabOTKH HOBBIX AJITOPUTMOB M CO3JIaHMS HHTEIUIEKTYaJIbHBIX WHTEP(HEHCOB K BBIUYHUCIUTEIHHBIM
poueaypam.

1.2. Ilepevyens MJIaHMPYEeMbIX Pe3yJIbTATOB 00y4eHHS IO TUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMU JA0CTHKEHUS KOMIIeTeHIN i

Komnerenuus
(Ko ¥ HAaMMEHOBAaHUE)

Nuaukaropsl
KOMIIETeHII M
(KoJ ¥ HAaUMEHOBAaHUE)

Pe3yabTarsl 00yueHust

TIK-3. Crocoben
OCYIIECTBJIATH [TOKCK,

T1K-3.1. Bmageer
HaBBIKAMH PaOOTHI C

3names:  yHUBepCAJIbHBIE  MAaTEMAaTHUCCKHE
MakeThl MPUKIAIHEIX TIporpamMm Matlab, Maple,

U3y4YeHHUE U pa3paboTKy UHGOPMAITMOHHBIMU MathCAD, Mathematica, Maxima u Jip., OCHOBBI
HOBBIX TEOPETUYECKUX HITU CUCTEMaMHU JIJIs WX  S3BIKOB  MPOTPAMMHUPOBAHUS,  MOJYJH
MPAKTUYECKUX TpodIIeM, pa3paboOTKH HOBBIX pacumpeHus MaTeMaTHYECKHUX MAKeTOB,
CBEJICHUM, OTHOCSIIUXCS K TEOPETHUCCKUX MOIYJISIPHBIC CHUCTEMBI AMUTAIUOHHOTO
PEUICHUIO TEKYIUX HAYYHBIX | TIOJOXKCHUIA U PEIICHUS MOJICIIMPOBAHUS, COBPEMEHHBIC HEHPOCETEBBIC
HCCIIEIOBaHUH, NPaKTUYCCKUX MPOOJIeM; | MakeTbl HW  JPYrHe  CHEIHATM3UPOBAHHBIC

IMPOU3BOJICTBCHHBIX 3a41a4; B IIPpOrpaMMHBIC CPEICTBA

MH(QOPMAIIMOHHBIX Cpelax Ymems: npuMeHATH MaTeMaTU4eCKUE IaKeThI,
HaXOJUTh, CO3/1aBaTh pa3pabaTbIBaTh AJIITOPUTMBI u
OCHOBHBIE DJIEMEHTHI VHCTPYMEHTAIbHbIE CPENCTBA [JIsl  PELICHHSA
OyAyIIuX MaTeMaTn4ecKux OpPUKIIAJHBIX 33734, a TaKkKe Co3JaBaTb

CTPYKTYp WU
KOHCTPYKTHBHBIX
MaTeMaTHUECKUX MOJeei

nuHTEp(dEICH K BRIYUCIUTEILHBIM MPOLIEAypaM
Braoems: HaBBIKAMH pabOTHI C Pa3TUIHBIMH
MPOrPaMMHBIMH CHCTEMaMH U HHCTPYMECHTaMHU
pa3paboTKy NPY PEIICHUY MPUKIATHBIX 3324

T1K-3.3. Breinenser
UHQOPMaIIOHHEIE
TIOTOKH, OTIpEeIsieT
TOYKH OM(ypKaIHiA

3nams:  yHHBepCaJbHbIE  MaTeMaTHYECKHE
MaKkeThl IPUKIAIHBIX TporpaMm Matlab, Maple,
MathCAD, Mathematica, Maxima u 1p., OCHOBEI

nux S3BIKOB IIporpaMMHUpOBaHMs, MOIyJIU
pacuIinpCHUA MaTEMaTHYCCKHX ITaKCTOB,
MonyJIIpHbIC CHUCTCMBI HUMUTAITMOHHOI'O
MOJCIMPOBAHNA, COBPEMCHHBIC HeﬁpOCeTeBLIe
ITaKEThI n Apyruc CIICHHUAJTU3UPOBAHHBIC

MIPOrpaMMHBIE CPEJICTBA

Ymemsv: TpUMEHATH MaTEeMaTHYECKUE TAKETHI,
pa3pabaTsIBaTh AITOPUTMBI u
WHCTPYMEHTATBHBIE CPENCTBA IS PEUICHHUS
MPUKIAIHBIX  3a]ad, a TaKKe CO3/aBaTh
nHTEp(DEICH K BRIYUCIUTEIHFHBIM MPOLIEaypaM
Bradems. HaBBIKAMH pabOTHI C Pa3IMIHBIMH




nporpaMMHBIMU CUCTEMAaMU U UHCTPYMCHTAMH
pa3pa60TKH IIpyu pCHICHUY NPUKIAJHbIX 3a4a4

IIK-3.4. Ctpout 3Hamb:  yHUBEPCAIBHBIE  MATEMAaTHYECKHE
MaTeMaTH4YeCKHe MOJICN | MaKeThl MPHUKIAIHBIX nporpamm Matlab, Maple,
Pa3TUIHBIX THIIOB, MathCAD, Mathematica, Maxima u Jip., OCHOBBI
UCCIICYET HX. MX  S3bIKOB  MPOTPAaMMHUPOBAHUS,  MOJIYJIH
pacumpeHus MaTeMaTHIECKUX MAKETOB,
MOMYJISIPHBIC CHCTEMBI MMHTAIIMOHHOTO

MOJIETTMPOBAHMS, COBPEMEHHBIE HEHpPOCETEBBIE
MakeTel W JIPyTHE  CHOCHHATM3MPOBAHHBIC
pPOrpaMMHBIE CPEICTBA

Vmems: TPUMEHATh MATEMATHYECKHE MAKETH,
pa3pabarbIBaTh AJITOPUTMBI u
HHCTPYMEHTAIIbHBIC ~CPEACTBA IS PEIICHHUS
OPUKITAMHBIX 33434, a Takke CO31aBaTh
uHTep(deich K BBIYMCIUTENHFHBIM POLIELypaM
Braoems: HaBbIKaMU PabOTBI C Pa3TMYHBIMU
POrPaMMHBIMH CHCTEMaMH U WHCTPYMEHTaMH
pa3pabOTKH P PEIICHUH MMPUKIIAIHBIX 33024

1.3. MecTo AucuMJIMHbI B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

Jucuumnnuna «IIporpaMMHbIe cpeicTBa HayYHBIX MCCIEIOBAaHUN» OTHOCUTCS K 4acTH, GOpMHUPYEMOi
yYacTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH, OJI0OKa TUCIIMITINH y4eOHOTO IJIaHa.

i ocBOEHMS JUCLHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHMS U BIAJCHUS, CHOPMHPOBAHHBIE B XOJ€
U3YYEHHUs CIEAYIOIUX AUCUUILUINH (MOIYJEH) U MPOX0XKIAECHUS NMPaKTUK: «MaTeMaTHUeCKUN aHaIu3»,
«Jlunelinas anrebpa», «AHaJIUTHUYECKass TreoMeTpus», «JluckperHas Martematuka», «Teopus
BEpOsITHOCTEM»,  «Maremaruyeckass  CTaTUCTMKA W TEOpHs  CIIy4alHBIX  IIPOLIECCOBY,
«Matemartuueckas Joruka», «O0mas anreOpa u Teopus uucen», «luddepennmanbable ypaBHEHU,
«IIporpammHble U annapaTHbIE CPEACTBA UHPOPMATUKU.

B pe3ynbpTare ocBOEHMS IUCHUILIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHUS U BIIAJCHUSA, HEOOXOUMBIE JJIs
M3y4YeHUs CIEAYIOIIMX JWCHUIUIMH M IPOXOXKACHMs INpakTuk: «Mertonel U cpencrtsa
MHTEJUIEKTYyaJIbHOT'O YIpaBiIeHHUs B OOJbIIMX cucTeMaxy», «YmpasiaeHue UT-npoextamuy», «Metoas
npuHsaTUs peweHuit», IlpousBoactBenHas mnpaktuka (IIpoexTHo-TexHOJIOrHMYecKas MpaKTHKA),
ITpousBoncTBeHHas npaktuka (Hayuno-uccnenoBatenbckas paboTa).

2. CTpyKTYypa AUCHHUIIMHBI
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI COCTaBIseT 3 3.¢., 108 akajeMUIecKuX 4acoB.

CTpyKTypa JUCHUNJIMHBI AJIsl 04HOH (pOPMBbI 00yUeHUsI

O0beM [UCHUIUIMHBI B (opME KOHTAKTHOM paboThl 0OydYalomUXCs C MeJarornyecKuMu
paboTHUKaMu u (WJIK) JUIIAMH, TPUBIEKAEMBIMH K pealu3allid 00pa3oBaTeNbHON MPOTrpamMMbl HA
MHBIX YCJIOBHSIX, IPU MPOBEACHUH YUeOHBIX 3aHATHH:

Cemectp | Tunm yueOHBIX 3aHATHIA KomuuectBo
4acoB
7 Jlexuuu 18
7 IIpakTHueckue 3aHsTHS 24
Bcero: 42

OObeM TUCHMIUIMHBI B (hOpME CaMOCTOATEIbHON paboThl 00YUAIOIINXCS COCTABIACT 66
aKaJIeMHYECKUX YacOoB.




3. Coaep:xanmne TUCUMIIIIMHBI

Tema 1. O630p coBpeMeHHBIX MaTeMATHYECKHX IPOrPAMMHBIX CPeACTB

Knaccudukanus mnpukIagHbIX 3a4ad, OpU PEIIeHHH KOTOPHIX IIeJIecO00pa3HO HCIHOIb30BAHUE
MaTeMaTHYECKUX MPOTPaMMHBIX CpeICTB. BBIOOp MHCTPYMEHTOB COOTBETCTBYIOIIMX 3amave. Buisl
MaTeMaTHueckux rnakeroB CoBpeMeHHble TpeOOBaHUS K YHHBEpPCAJIbHBIM MaTEeMaTHUYECKUM MaKETaM.
OOmIre cBeJCHNsT 0 MaTEMAaTHYECKHX MPOTPAMMHBIX CPEICTBAX, CUCTEMaX aBTOMATH3AIlMH HAyYHBIX
uccnenoBannii (ACHM), a takke o0 cuctemMax aBTOMAaTH3allMd WHXXEHEPHBIX pacyéToB U
npoektupoBanust (CAD/CAE). [1akersl nporpamm Matlab, Maple, MathCAD, Mathematica, FreeMat,
Maxima, GNU Octave, Scilab, Axiom, GAP, Sage, SMath Studio, CalculiX, Origin, LabPlot,
OpenFOAM, SALOME, LabVIEW, ANSYS. Cuctembl UMUTaIMOHHOTO MonenupoBaHus Simulink,
MapleSim, AnyLogic, UMUTAK, Arena, Business Studio, PTV Vision VISSIM, GPSS. f3biku
IpOrpaMMUpPOBaHUS U OubOIMoTeku s mMatemarnueckux BbruucineHuii GAUSS, R, Python, GNU
Multi-Precision Library, GNU Scientific Library. OcoGeHHOCTH pOCCHIICKOTO pbIHKA MaTeMaTHYECKHX
MIPOTPaMMHBIX CPE/ICTB.

Tema 2. Ilaker Matlab

Apxutektypa cuctembl Matlab. MnaTepdeiic nonp3osarens. [Iporpammubie cpecTBa MaTeMaTHUECKUX
BblunciaeHu. Omnepanuu ¢ BekTopamMu W Marpuuamu. PabGora ¢ rpaduxoil. YucieHHbIE METOJBI.
CpenctBa 0o0paboTku aaHHbIX. Pabota co crTpokamu, ¢aitnamMu u 3Bykamu. TUIIOBBIE cpencTBa
nporpamMmupoBanus. BusyanbHoe nporpammupoBanue. Pacmmpenus Matlab u ux xnaccudukanms.
Simulink un npumepsl ero ucnons3zoBanusg. Control Design Blockset, Digital Signal Processing
Blockset, Fixed-Point Blockset, Stateflow, SimPower System. Ilakersl pacmupenus aus
MaTemaTrueckux Beraucienuit: Symbolic Math Toolbox, NAG Foundation Toolbox, Spline Toolbox,
Statistics Toolbox, Optimization Toolbox, Partial Differential Equations Toolbox, Fuzzy Logic
Toolbox, Neural Networks Toolbox. [TakeTs! ananu3a u cunTe3a cuctem ynpasienus: Control System
Toolbox, Robust Control Toolbox, Model Predictive Control Toolbox, Communications Toolbox, m-
Analysis and Synthesis, Quantitative Feedback Theory Toolbox, LMI Control Toolbox. ITaketsr s
o0paboTku cur"anoB M u3oOpaxenuit: Signal Processing Toolbox, Image Processing Toolbox,
Wavelet Toolbox. [Ipyrue coBpemennsle naketsl pacmupenus: Financial Toolbox, Mapping Toolbox,
Database Toolbox, Excel Link, Virtual Reality Toolbox, Bioinformatics Toolbox, Genetic Algorithm
and Direct Search Toolbox. Comnpsoxkenue Matlab ¢ uzmepurensHbiMu npubopamu. Vcnonb3oBanue
BHEIIHUX S3bIKOB TporpamMMmupoBaHus. CeTeBble BO3MOXKHOCTH IIakeTa. PacmpenerieHHbIC
BBIUNCIICHUS.

Tema 3. Ilaker Maple

Apxutektypa cuctembl Maple. I'paduueckuit natepdeiic monp3oBarens. NHTEpaKTUBHBIA pPEXUM
paboTel. OOBEKTHI, TUIBI MEPEMEHHBIX, BbIpakeHHs, KoMmaHasl Maple, CranmapTHble QYyHKIUU.
Ananmutndeckrne npeoOpasoBanusa. Omnepamuu ¢ ¢dopmyinamu, NpeoOpa3oBaHHUS THIIOB, OTEpAIHH
OIICHMBAHUS. JJeMeHTapHas MaTemaTuka. Onepanuu ¢ TOJIWHOMAaMH, pEIICHHE YpaBHEHHH W
HEPaBEHCTB, T'E€OMETPHUYECKHE TMaKeTbl. Maremarndeckuii aHamus. llpenensl, CyMMBI, pSIIBI,
uccienoBanue ¢GyHkiui, nuddepeHuupoBaHre U UHTETPUPOBAHUE, PA3IOKEHHE U MPUOIIKEHHE
GbyHKIMIA, TOYHBIE W TPUONMKEHHBIE pemieHus nuddepeHnnanbHbpIX ypaBHeHHd. Pabora ¢
MaTpUIlaMH U BekTopaMu. PemieHue 3amad NTUHEHHOW anreOpbl W aHATUTUYECKOM T'€OMETPHH.
Maremarnueckue OHMONMOTEKH: HMHTErpalbHBIC IMPEOOpa3OBaHUS, WHTEPIOJSALUS, OPTOTOHAJIBHBIC
MOJIMHOMBI, TEOpHsI 4YHCEN, CTAaTUCTHKA, CTENEHHBIC pa3JIOKECHHs, JIMHEWHas ONTUMU3AIINS,
MaTeMaTh4eckasl JIOTHKa, Teopusi rpados, ammpokcumanus (yHKIUH, KOMOMHATOpPHKA, TPYMIBI U
dopmbl. Cpena marematuueckoro MmozaenupoBanusi MapleSim. I'paduueckue cpenctsa Maple u
cpencTBa BBOJA/BhIBOAA. [IporpamMmmupoBaHue M pa3paboTKa MPHIIOKECHHWA B cpene makera Maple.
bazoBbie cpeactBa BcTpoeHHOro s3bika. I[Ipouenypel u mporpammubsie Moayiu. OpraHuzanus



O6ubnuoTek moib3oBarens B cpeae Maple. VMcnonb3oBaHne BHEIMIHUX SI3bIKOB MPOTPAMMHUPOBAHUS.
CerteBble BO3MOXXHOCTH NIakeTa. PactipeieieHHbIE BBIYNCICHNUS.

Tema 4. Ilaker MathCAD

Apxutektypa cuctembl MathCAD. Wurtepdeiic monb3oBarens. MHTEpakKTUBHBIN peXUM pPalbOTHI.
Crpykrypa mokymenta MathCAD. BBox u BeiBoa. Opranuzamnusi BeraucieHuii. CraHmapTHbIE
¢bynkumu. I'paduueckue cpenctBa cUCTeMbl. JJeMeHTapHas MmaTeMmaruka. Omepanuu ¢ YUCIIaMHu,
BEKTOpaMH U MaTpullamMu. Pemenue 3a1a4 nuHeHOM anreOpbl U aHATUTHYECKOW FEOMETPUU B MAKETe
MathCAD. Amnanutndeckue mnpeoOpa3oBaHus BbIpakeHHH. TouHoe M NPUOIMIKEHHOE pelIeHHe
YpaBHEHMI, HEPaBEHCTB W cuCTeM. Marematudyecknid ananu3. Ilpenenbl, cymmbl, psabl,
ucciefoBanue (GpyHkuui, nuddepeHnupoBaHie U MHTEIPUPOBAHUE, PA3JIOKEHUE U TNPUOIMKEHHE
¢bynkuuit. Bcerpoennsie cpeactBa MathCAD  pansg  ToyHOro U MpUOIMKEHHOTO  pELIEHUs
mudepeHnuanbHbIX ypaBHeHHH. Pa3paboTka YMCIeHHBIX METOI0B PEIICHUs] yPAaBHEHUH ¢ YACTHBIMU
npou3BogHbIMH B MathCAD. BusyanbHoe MaremMaTH4YeCcKOe MOJECIMPOBAHUE W PEIICHUE 3a/1ad
BbIuncnuTenbHON MaremaTku B MathCAD. MonenupoBanue cucteMm. CTaTHuecKUe U TMHAMHYECKUe
Mozenu. aentudukanus napameTpoB TMHAMUYECKUX CHUCTEM. MoJennpoBaHUE CUCTEM MacCOBOIO
oOciyxuBaHusd. PemieHne MaTpUYHBIX UIP M aAHAIW3 KOH(MDIMKTHBIX CHUTyallMil CcpeacTBaMu
MathCAD. KomneiorepHoe MojenupoBaHue (QU3NYECKUX CHCTEM C HCIOJb30BAHMEM IaKeTa
MathCAD. Hcnonbs3oBaHue BHEUIHMX S3bIKOB NMporpaMMupoBanus. Co3gaHue 3JIEKTPOHHBIX KHUT U
kowtekuit  mokymentoB MathCAD. CereBble Bo3moxHOcTH maketa. CoBmecTHass paboTta
II0JI30BATEIIEH HAl IPOCKTAMU U PACIIPEIEIICHHBIC BEIYUCIICHHUS.

Tema 5. ITlaker Mathematica

Apxurektypa cucrembl Mathematica. I'paduueckuit unTepdeiic nonb3oBaTens. VHTepakTUBHBII
pexxuM paboTbl. OOBEKTHI, THUIBI MEPEMEHHbIX, BhIpakeHUs. KoHrekcTel. CrangapTHble (QyHKIUH.
CuMBobHBIE TpeoOpazoBanusd. ApudmMerrka 3aJaHHON ToyHOCTH. MaTemaTuueckuil ananus. Pabora
C MaTpulaMu W crnuckamu. PemieHue 3agay JUMHEHHOM anreOpbl M aHAIUTUYECKOH I'e€OMETpHUH.
Bcerpoennble maketsl  pacmupenus. Ilaker anreOpamyeckux — ¢ynkumii  Algebra. [laker
BbruncauTenbHbIX (pyHkuuii Calculus. Ilaker nuckperHoit marematuku DiscreteMath. Ilaker ans
reoMmerpuueckux pacu€roB Geometry. [TakeT nuneiinoi anredpsl LinearAlgebra. ITakeT Teopun uncen
NumberTheory. Ilaker mmst uucineHHbix pacu€ToB NumberMath. Ilaker s cTaTHCTHUECKUX
BEIUMCIeHW Statistics. JlomonmHuTENnbHBIE Tpadudeckue cpeacTBa makera pacmmpeHust Graphics.
Co3pmanue u MpUMEHEHHE BHEUIHMX NMakeToB paciuupenus. Paborta ¢ maketom Signals and Systems.
[udposass oOpaboTka wu300paxkeHnid ¢ mnomomplo makera Digital Image Processing. Ilaker
pacmupenust Wavelet Explorer. I'paguueckue Bo3moxkHOCcTH cucTemMbl Mathematica u cpenctsa
BBOJIa/BBIBO/Ia. Pa3paboTka mpunokeHuid B cpeme maketa Mathematica W pa3iWdYHBIC CTHIH
nporpaMmupoBanus. DOyHKIMOHATBHOE MporpaMMmupoBaHue. [IporpamMmmupoBaHre, OCHOBAHHOE Ha
npaBuiax npeodpaszoBanuii. [IporeaypHoe mporpamMmMupoBanue. Mcmob30BaHHE BHEIIHUX SI3BIKOB
nporpammupoBanusi. CeTeBbie BO3MOXKHOCTH MakeTa. PactipeiesieHHbIe BEIYUCICHUSI.

Tema 6. SI3pik R

Hcropuueckre cBEAEHUS O Cpele CTaTUCTUYECKUX BBIYMCIECHUN M S3bIKE MporpammupoBaHust R.
Wucrammauusg R B pa3nuyHbIX ONEpalMOHHBIX CHCTEMax. PeXMM KOMaHIHON CTPOKH, CKDHIITHI,
0a3oBble M pPEKOMEHJI0BaHHble makeTbl. CooOuiecTBO pa3pabOTUMKOB, TEXHUYECKas MOJAEpPHKKa
NoJIb30BaTeNel, JOKYMEHTAlUs, KHUTH, KypHAJIbl, PEryJspHbIe MEXIyHapoJHble KOH(EpPEeHIUH 10
a3bIKy R 1 ero npunoxxenusm. Tumnbl gaHHbIX B R 1 npuHIUIBL pab0Thl ¢ HUMU. YHCI0OBBIE BEKTOPHI,
(bakToppl, NPONYLICHHbIE JAHHbIC, MaTpPUIlbl, CHMCKH. TabmuIbl AAaHHBIX. BekropuzoBaHHBIE
Beruncienus. ['padudeckue cpencrBa si3pika R. JIBa tmma rpadumyeckux komasn. ['paduueckme
ycTrpoiictBa M Tpaduueckue onuuu. CoxpaHeHue pe3yiapTaToB paboTel. MacTtepa OTYETOB.
Cratuctuyeckas obpaboTka nmaHHbBIX. OnucarenpHas cratucTuka. OIHOMEpHBIE CTATUCTHUYECKUE
tecTbl. Co3nanue cBoux QyHkuuid. IlapameTpuueckue W HemapaMeTpU4EeCKHE KPUTEPUH MPOBEPKH



OIHOPOJHOCTH BBIOOPOK. IIpoBepka THUIOTE3 HOPMAIBHOCTH pacmpeseneHus. KoppensuuoHHBIH
aHaJ M3 U aHanu3 Tabimi conpsbkeHHocTu. ['paduyeckue maTepdeiicel k R: RStudio, RCommander,
RKWard, JGR, SciViews-K, Rattle, PMG, RPMG, RWeb, gnumeric, Emacs u ap. UuTterpanus R ¢
cuctemamu SPSS u Statistica. MHTemnexTyanbHbiii ananu3 gaHHbix (Data Mining) ¢ momomnsio R.
I'padmueckuii ananm3 MHOTUX TepeMeHHbIX. CokpaieHue pasmepHocTd. Krmaccudukanus 06e3
o6yuenus. Knactepnsiii ananus. Knaccudukamms ¢ o0ydeHuem.

4. O6pa3zoBare/ibHbIE TEXHOJIOTHHI

JIJ'I?I IMPOBEACHUA 3aHAMUL JIeKYUOHHO20 muna 1o IUCHUILIMHE IIPUMCHAKOTCA TaKUC 06p330BaTeJ'II)HBIe
TCXHOJIOTHH KaK BBOJAHA JICKIUSA C UCIIOJIb30BAHUEM BUACOMATCPHUAJIOB, J'ICKL[I/I}I-6CCC,Z[3..

JIJ'I?I MPOBCACHUA npaKmudecKux 3aHAMUL HCIIOJIB3YIOTCS TAKHC 06pa3OBaT€J'II)HBIC TCXHOJIOTHH KakK:
PCHICHUC TUTIOBBIX 3ada4 AJId 3aKPCIIJICHUA U (I)OpMI/IpOBaHI/I}I 3HaHI/II71, yMCHHﬁ, HaBBbIKOB.

B paMKax CamocmosimesnbHou pCl6OWlbl CTYACHTOB IIPOBOAUTCSA KOHCYJIbTHPOBAHUC M IIPOBCPKaA
JOMaIITHUX 3aJaHui nocpeaACTBOM BHCKTpOHHOﬁ IIOYTHI.

B nmepuon BpeMEHHOrO MPHOCTAHOBIEHUS TIOCEHICHHS] OOYYAlONIMMHCS TOMEIICHUH |
tepputopuu PI'TY st opranuzanum yaeOHOTO mporecca ¢ MpUMEHEHUEM 3JIEKTPOHHOTO 00yYeHUS U
TUCTAHIIMOHHBIX  O0pa30BATENbHBIX TEXHOJOTMH MOTYT OBITh  HCHOJB30BaHBI  CIEAYIOIIHNE
00pa3oBaTeNIbHBIC TEXHOJIOTHUH:

— BUJCO-JICKLIUU}

— OHJIAHH-JIEKI[UU B PEKUME PEATbHOTO BPEMEHHU;

— DJIGKTPOHHBIE YUCOHHUKH, Y4eOHbIe MOCOOUS, HAyUHbIC U3/IaHUS B SJIEKTPOHHOM BHUJIE U JOCTYI
K MHBIM 3JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;

— CUCTEMBI JJISI JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallU! C UCTI0JIb30BAHUEM TE€JIEKOMMYHHUKAIIMOHHBIX CPEICTB.

5. OneHka nJIaHMpPyeMbIX pe3yJbTaTOB 00y4eHHs

5.1 CucremMa ouleHUBaHUs
®DopMa KOHTPOJIA Makc. KOJTH4eCTBO 0aJJI0OB
3a oany padoty Bcero

Texymmii KOHTPOJIb:

- TOKJIa] 5 6amoB 10 6ammoB

- pacuétHo-Tpaduyueckas padbora 10 6amioB 20 6amioB

- TECTUPOBaHHE 5 OaioB 10 6aymoB

- pedepar 20 6amnoB 20 6amnoB
[TpoMexxyToUYHAs aTTECTAIUS - IK3aMEH
- OTBETHI Ha BOIIPOCHI Onjera 20 6amnoB
- TECTUPOBAHUE 20 6ammoB
Hroro 3a cemecTp 100 GayoB

Ilosry4eHHBII COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO IIKATy OLICHOK U B
KTy OIIeHOK EBporieiickoii cucteMsl iepeHoca 1 HakoruieHust kpeautos (European Credit Transfer
System; maiiee — ECTS) B COOTBETCTBHHM C TaOJIMIICH:

IIkana
100-6amnpHas mkana | TpagumuoHHas 1mkana ECTS
95 -100 A
83-94 OTIHHO 3a4TEHO B
68 — 82 XOPOIIIO C




56 — 67 BJICTBOPUTCIIBH D
50 — 55 YAOBIICTBOPHTCIILHO E
20— 49 FX
0__19 HGYHOBHGTBOPHTQHBHO HC 3a4TCHO F

5.2 Kpurtepum BbICTABJICHUS] OLIEHKH I10 JUCIHUIJIMHE

Banael/
HMIxana
ECTS

Ounenka no
JAUCIHUIIJIUHE

Kputepnn oueHkn pe3yJbTaToB 00y4eHUs 0 AUCHUILINHE

100-83/
AB

OTJIMYHO

BricTtaBisiercss 00y4aromeMycsi, €CIIA OH TITyOOKO B IIPOYHO YCBOMII TEOPETUICCKUH U
MIPaKTUYECKUI MaTepuall, MOXKET IPOJIEMOHCTPUPOBATE 3TO HA 3aHATHUSX U B XOJE
IIPOMEKYTOYHOH aTTeCTalu.

OO0yuaronuiicss HCUepIBIBAIOIIE U IOTHYECKH CTPOMHO M3jaraeT y4eOHbIN MaTepual,
YMEET YBS3BIBATH TEOPHUIO C MPAKTUKOM, CIIPABIISIETCSI C PEIIEHUEM 3a1a4
po¢eCCHOHATBLHOMN HAMTPABICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, IPABUIIBHO
000CHOBBIBACT NMPHUHSATHIC PEIICHUS.

CB00OIHO OpUEHTUPYETCS B yueOHOM U MPo(ecCHOHATLHON JInTepaType.

OreHKa M0 TUCIUTUTHHE BHICTABIISIOTCS 00YYaIOIIeMyCst ¢ YIETOM Pe3yIbTaToB
TEKYLIEH U MPOMEXYTOUHOH aTTecTaliy.

Komnerenmu, 3aKperuI€HHbIC 32 TUCIUILINHOMN, C(OPMHUPOBAHEI HA YPOBHE —
«BBICOKHI.

82-68/

XOPOIIO

BricTaBnsercss 00y4aromeMycsi, €CIIi OH 3HAeT TEOPETUICCKUHN U MPaKTUIeCKUN
MaTepHall, TpaMOTHO U TI0 CYIIECTBY M3J1aracT ero Ha 3aHATHSAX U B XOJIe
MIPOMEXYTOYHON aTTECTAINH, HE IOITYCKas CYIIECTBEHHBIX HETOUHOCTEH.
OO0yygaroniics IpaBUIBHO MIPUMEHSIET TEOPETUIECKUE TTON0KEHUS TIPH PEIICHUN
MPAKTUYIECKUX 3a1a4 MPOoheCCHOHATBHOM HAPABICHHOCTH PAa3HOTO YPOBHS
CJI0)KHOCTH, BJIQJICCT HEOOXOAUMBIMU JIJISl 3TOTO HABBIKAMH U IPUEMAMHU.
JloCcTaTouHO XOPOIIIO OPUSHTHPYETCSI B yUeOHOM U MPodecCHOHAIBLHOM JIUTEpaType.
OleHKa 10 TUCIUTUIMHE BHICTABIISIOTCS 00YYaIONIeMyCsl ¢ YIETOM Pe3yIbTaTOB
TEKYLIEH U MPOMEXYTOUHOM aTTecTally.

Komnerentmu, 3akperi€éHHbIC 32 TUCIUILINHOMN, C(OPMHUPOBAHKI HA YPOBHE —
«XOPOIIHHY.

67-50/
D.E

YIOBJIETBO-
PHUTENBHO

BeicraBnsiercs: oOy4aromeMycsi, €Clii OH 3HaeT Ha 0a30BOM yPOBHE TEOPETHIECKUH U
MIPAaKTHYECKUI MaTepHal, IOITyCKAeT OTACIbHBIC OIIMOKHN MPH eT0 U3JIOKEHNH Ha
3aHATHUAX U B XOJ€ MPOMEKYTOUHON aTTECTALUN.

OOyJaronuicst UCIBITBIBAET ONPEACIEHHBIC 3aTPyTHEHHUS B IPHMEHEHUH
TEOPETHUECKUX MOJ0KEHUH NPH PEIIEHUN NMPAKTUYECKHX 3a4a4 NPodecCHOHATbHON
HaIPaBICHHOCTH CTaHAAPTHOTO YPOBHSA CIIOKHOCTH, BJIa/IeeT HEOOXOUMBIMH IS
9TOro 0a30BHIMH HaBBIKAMHU U TIPHEMaMHU.

JleMOHCTpHpPYET AOCTAaTOUHbII ypOBEHb 3HAHUS YUeOHO! JINTEPATYPHI M0 AUCIUTUINHE.
Or1ieHKa 10 JUCIUIUIMHE BBICTABILIFOTCS 00ydaroneMycst ¢ y4éToM pe3yIbTaToB
TeKyIleH U MPOMEKYTOUHON aTTeCTallUu.

Komrmerenmmu, 3akperui€HHbIE 3a TUCIUILIMHON, c(hOPMHUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBINY.

49-0/
F,FX

HEYIOBJIETBOP
UTEIILHO

BeictaBinsiercst 00y4aromeMycs, eClid OH He 3HaeT Ha 0a30BOM yPOBHE TEOPETHYECKUI
U MPaKTUYECKHUI MaTepua, H0MycKaeT rpyObie OMHOKHU MPU €ro U3I0KESHUH HA
3aHSATUSAX U B XOJIE MPOMEKYTOUHON aTTECTALIUH.

OOyuaroNHiicst UCTIBITHIBACT CEPhEIHBIC 3aTPYAHEHHS B IPUMEHEHHH TEOPETUUECKUX
MOJIOKEHHUH TIPH PEIICHUH TPAKTUYECKUX 32124 NMPodeCcCUOHATBHON HAITPaBICHHOCTH
CTaHIAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJeeT HEOOXOANMBIMU /ISl 3TOIO HABBIKAMH M
npuémMamu.

JleMoHcTpHpyeT (parMeHTapHble 3HAaHHUS YIEOHOM JINTEPaTyphl 10 AUCHHUIUINHE.
OrieHKa 10 JUCIUITUINHE BBICTABISIFOTCS 00yJaromeMycs ¢ yYETOM pe3yIbTaTOB
TEKyIIed U MPOMEKYTOYHOM aTTeCTaIluH.

KomrmeTeHI1M Ha YPOBHE «JI0CTATOUHBIINY, 3aKPEIUIEHHBIE 33 TUCIUILTHHOM, HE
cOpMHUPOBAHEI.
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5.3 OwueHouHble cpeacTBa (MaTepHaJbl) sl TEKYIIero KOHTPOJISI yCIeBaeMOCTH,
I[pOMe)KyTO‘lHOﬁ arTrecralnumu oﬁyqaloumxcn o JMCHUIIJIMHE

Texkymmii KOHTPOJIb
Ilpumepnvie 3a0anus 0na pacuémno-zcpagpuueckou pabomor Nol
no meme «llaxkem Matlaby:
BAPHUAHT 1
3amaHus U3 KHUTH

Amkena3sl B.O. Cucrema cUMBOJIBHBIX BbhIUMcIeHWH Maple : 3amanus u ynpakHeHus: Y4eOHO-
MeTonudeckoe mocoodue. - Teepb: TBepckoii roc. yu-T, 2003. - 26 ¢. [1, m.6.2]:

Pasgenn 7 Ne 2, 4, 8, 10, 12, 15, 17, 19, 20, 23.

3amaHus He0OX0AUMO BBIMOJIHUTH MPH nomoru cucreMsl MatLab.

Ilpumepnuie 3a0anun ona pacuémno-zpaguueckoii pavomur Ne2
no meme «llakem MathCAD»:
BAPHUAHT 1
3amaHus U3 KHUTH

Amkenassl B.O. Cucrema CUMBONBHBIX BbIYHCICHHH Maple : 3amanus u ynpaxHeHUs: YueOHO-
MeTonudeckoe mocoodue. - Teepb: TBepckoii roc. yu-T, 2003. - 26 ¢. [1, m.6.2]:

Pasgenn 7 Ne 2, 4, 8, 10, 12, 15, 17, 19, 20, 23.

3anaHus He00X0UMO BBIIOJIHUTH Npu noMoinu cuctemsl MathCAD.

Tecmuposanue Ne 1
Ox3amen Ha nopraine HOY UHTVYUT no kypcy «k MATHCAD 14: OcHOBHBIE CEPBUCHI U TEXHOJIOTUI
http://www.intuit.ru/studies/courses/10678/1113/info

Tecmuposanue Ne 2
Ok3ameH Ha noprasie HOY MHTYUT no kypcy «OcHOBBI pabOTHI B CHCTEME KOMITBIOTEPHOH anreOpsl
Mathematica» http://www.intuit.ru/intuituser/userpage/894900

Ilpumepnana memamuka 00K1a008 u peghepamos
Cucrema FreeMat u e€ npuMeHeHue.
Cucrema Maxima u e€ mpuMeHEHHE.
Cucrema GNU Octave u e€ npuMeHeHHE.
Cucrema Scilab u e€ nmpuMeHeHuHe.
Cucrema Sage u €€ npuMeHEHHE.
Cuctema SINGULAR u e€ npumeHeHue.
Cucrema PARI/GP u e€ npumenenwue.
Cucrema Reduce u eé mpumenenue.
Cuctema SMath Studio u e€ npumenenue.
. Cucrema mozaenupoBanust Simulink u eé mpumeHeHue.
. Cucrema monenupoBanust MapleSim u e€ npumeHneHue.
. Cucrema mogenupoBanus GPSS u e€ npumenenue.
. SI3p1k porpammupoBanus Python u ero npumenenue.
. bubnmorexka SymPy u e€ npumeHenue.
. bubnmorexa NumPy u e€ npumenenue.

AN RO

et e ke e \O
N W - O

IIpomexyTounas aTrecTanus (3K3aMeH)
Konmponvuwie onpocwt no oucyuniune:


http://www.intuit.ru/studies/courses/10678/1113/info
http://www.intuit.ru/intuituser/userpage/894900

*

10.

11.
12.
13.
14.

15

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.

26.

27.
28.
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[TpuknaaHble 3aja4u ¥ BUJBI MAaTeMaTHYECKUX NakeToB. COBpeMEHHbIE TPEOOBaHUS K
YHHBEPCATFHBIM MaTEMaTHYECKIM MTAKETaM.

OOm1re cBeieHUs] 0 MaTeMaTHYECKUX MPOTPaMMHBIX cpescTBax, cucremax ACHU u cucremax
CAD/CAE.

Cuctembl MozenupoBanus Simulink, MapleSim, AnyLogic, UMUTAK, Arena, Business
Studio, PTV Vision VISSIM, GPSS.

SI3BIKM TPOrpaMMHPOBAHUS M OMOIMOTEKH [ MaTeMaTuueckux Boranciennit GAUSS, R,
Python(x, y), GNU Multi-Precision Library, GNU Scientific Library.

Apxutektypa cucreMmsl Matlab. MnTepdeiic monp3oBatens. Onepanuu ¢ BEKTOpaMH U
Matpuniamu. Pabota ¢ rpadukoit. Yucnennsie metonbl. CpencTBa 00pabOTKH TaHHBIX.
Tunossle cpeacTBa nporpaMMupoBanus. Pabota co crpokamu u ¢aitiamu. Busyansnoe
POTPaMMHUPOBaHUE.

Pacmmpenus Matlab u ux knaccugukanus. Simulink u npumeps! ero UCOIL30BAHUS.
[TakeTts! pacmmpenus Matlab ans maTemMaTuyecKux BHIYMCICHUH.

Vcnonb30BaHuE BHELIHUX SI3BIKOB IporpaMMupoBanus. CereBble Bo3MOxkHOCTH Matlab.
PacnipeneneHHbIe BEIYNCIICHUS.

Apxutektypa cucreMbl Maple. OObEKTbI, TUIBI IEPEMEHHBIX, BbIpaxeHus. CTaHaapTHbIE
¢yuxuun. ['paduueckue cpeactsa Maple u cpeacTa BBo1a/BbIBOIA.

Amnanutuueckue npeodpazoBanus B Maple.

MareMaTtuueckuii aHaJIu3, JIMHEWHAs alnredpa 1 aHaTUTHIEeCKas reomeTpus B Maple.
MaremaTtnueckue 0ubanorexku Maple. Marematnueckoe MojenupoBanue B MapleSim.
[IporpamMMupoBanue u pa3pabdoTka NPUIOKEHUN B cpelie nakera Maple.

. Ucnionp30BaHue BHEIIHUX S3bIKOB nporpaMMupOBaHUs. CeTeBble BO3MOXKHOCTH MMAKETa.

PacnipenenenHbie BHIYUCIICHUS.

Apxutektypa cucrembl MathCAD. Ctpyktypa nokymenta MathCAD. Beog 1 BeIBOA.
Crannaptasie pyHkiuu. ['paduueckre cpeacTBa CUCTEMBI.

OnemeHTapHas MareMaruka. Onepanuy ¢ YuciaamMu, BEKTOpaMu U MaTpuiamMu. TouHoe u
NpUOIMKEHHOE pelIeHNe YPaBHEHUH, HEPABEHCTB U CHCTEM.

Pemenue 3aau auHelHON anreOpbl M aHATUTHYECKOW reomeTpun B nakete MathCAD.
AHanuTHYecKre NpeoOpa3oBaHus BEIPAKECHHIM.

MaremaTnueckuii ananus B MathCAD. BuzyanbHoe MaremaTHueckoe MOJeIMpOBaHUE U
pelIeHre 3a7a9 BEIYUCIUTENbHON MaTeMaTuku B MathCAD.

Hcnonp30BaHnE BHEIIHUX S3bIKOB IporpaMmMupoBanusi. Co3aaHNue JIEKTPOHHBIX KHUT U
kosuteknuid JokyMmeHToB MathCAD. CereBbie BO3MOXXHOCTH TIaKeTa.

Apxutektypa cucreMbl Mathematica. OObEKTbI, TUIIBI IEPEMEHHBIX, BbIpaXkeHHUs. KOHTEKCTHI.
Crannaptaeie pyHkuuu. ['padudaeckre BOSMOKHOCTH CUCTEMBI. BBO/I 1 BBIBO/I.
CumBosbHBIE TpeoOpazoBaHusl. MatemaTHueckuil ananus B cucreMe Mathematica.

Pabota ¢ marpumiamu u criuckamu. Perrenue 3a1a4 TMHEHHON anreOpbl B aHATUTHYECKOM
TFE€OMETPHH.

Bcerpoennbie nakersl pacivpenus. Co3gaHue U NpUMEHEHUE BHEIIHUX TAKETOB PacIIuPEHMSL.
PazpaOotka mpunoxenuii B cpeae nakera Mathematica u paznuunsle cTuiu
IIPOrPaMMHUPOBAHUS.

OOuue cBenenus o s3plke nporpammupoBanus R. Tunsl ganHbIX B R 1 npuHIune! paboTsl ¢
HUMU. BexTopr3oBaHHbIE BHIYMCICHUS.

I'paduueckue cpenctna s3bika R. I'paduueckue ycrpoiicTBa U rpagueckue OniuH.
Craructudeckas 00paboTKa JaHHBIX ¢ TOMOIII0 R. IHTEIeKTyanbHbIi aHATN3 JaHHBIX C
noMmol1eio R.

9K3a.fnenauuonnoe mecmupoeanue

Ox3amen Ha nopraine HOY UHTVYUT no kypey «CepBucst MATHCAD 14: peanusanusi TeXHOJIOTUI
HKOHOMHKO-MATEMaTHUECKOT0 MOJICITUPOBAHUS
http://www.intuit.ru/studies/courses/12160/1166/info



http://www.intuit.ru/studies/courses/12160/1166/info
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6. YueOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE O0ecriedeHue U CIUTINHbI

6.1 Cnucox MCTOYHUKOB H JIMTEPaTyphI

Jlureparypa
Ocnosnas

1.

bazoBeie pa3gensl MaTematuku Juis OakanaBpoB B cpene MATLAB: ydyeGHoe mocobue /
[TmoxoramkoB K.D., - 2-¢ m3a. - Mocksa :HUIl MH®PA-M, 2018. - 1114 c.: 60x90 1/16. -
(Beicmiee o6paszoBanue) ISBN 978-5-16-106605-8 (online) - Tekcr : snekrponHsiif. - URL:

http://znanium.com/catalog/product/966050

. AnagpeB B. 3. Cuctemsl komnbroTepHoil anredpsi: MAPLE: uckyccTBo nporpammupoBanus /

B. 3. Ananpes. - M.: JIa6. 6a30BbIx 3Hauui, 2006. - 791 c.

Pakutun, B. U. PykoBoactBo mo MeromaMm BwluuciieHud u npunoxenus MATHCAD
[DnexTponnsiit pecypc] / B. U. Pakutun. - M.: ®U3MATIIUT, 2005. - 264 c. - ISBN 5-9221-

0636-8. - Pexxum poctyna: http://znanium.com/catalog/product/410759

OyHKIMM KOMIUICKCHOW MEPEeMEHHOM, psAIbl U ONepalioHHOe HcuyucieHune: KommbploTepHbie
TEXHOJIOTMH penieHust 3aaa4d u npumepo B Wolfram Mathematica : yueOnoe nocodue / K.B.
Tutos, H./I. ['openoB. — M. : PUOP : UH®PA-M, 2017. — (Bricmiee obpa3oBanue). — 238
c — https://doi.org/10.12737/25089. - Pexum JOCTYyTIA:

http://znanium.com/catalog/product/773565

BBenenue B craructuyeckoe odyyeHue ¢ npumepamu Ha si3bike R / Jixeiime I'., YutTon /.,
Xactu T., Tubmupanu P. ; [mep. ¢ aurn. C. D. Mactunkoro]. - [U3n. 2-e, ucmp.]. - Mockaa :
JMK Ilpecc, 2016. - 449 c. : un. ; 24 cMm. - Ilep. u3a.: An introduction to statistical learning
with applications in R / Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani
(Springer, 2013). - lon. TuT. J1. opur. auri. - ISBN 978-5-97060-293-5. - ISBN 978-1-4614-
7137-0 (anrm.)

Mawmonoga, T. E. MH}opmamonHblie TeXHOI0THU. JIJabopaTopHBI MPaKTUKYM : yueOHOe
nocobue st By30B / T. E. MamonoBa. — Mocksa : U3gatensctBo IOpaiit, 2022. — 176 ¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-9916-7060-9. — TekcT : 37eKTpOHHBIIH //
O6pazoBatenpHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490340 .
Kpacasun, A. B. KomnbroTepHslii npakTuKyM B cpefie matlab : yueGHOe mocobue 1uis By30B /
A. B. Kpacasums, . B. Kymarynos. — 2-e u3a. — Mocksa : M3garensctBo IOpaiit, 2022. —
277 c¢. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-08509-9. — TekcT : 31eKTpOHHBIH //
Oo6pazoBatenbHas miatrgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494519 .
Kotkum, I'. JI. KomnbroTepHoe MmoaenupoBanre GU3MYECKUX MPOIIECCOB C UCTIOIb30BAHHEM
Matlab : yae6HO€ mocooue st By3oB / I'. JI. Kotkun, JI. K. [Tomos, B. C. Uepkacckuii. — 2-¢
u31., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 202 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-10512-4. — Texkcr : anekrponHsIii // OOpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/541375 .

KpacaBun, A. B. KomnbroTepHsbiii mpakTUKyM B cpefie matlab : yaueGHOe mocobue 1uist By30B /
A. B. Kpacasun, . B. XKymarynos. — 2-e u3a. — Mocksa : U3natensctBo HOpaiit, 2024. —
277 c. — (Beicmiee oopazoBanne). — ISBN 978-5-534-08509-9. — TekcT : 37eKTPOHHBIH //
Ob6pazoBatenbHas miaatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/541314 .

JlononnumenvHnas

1.

2.

[TnoxoraukoB, K.3. Meronpl pa3pabOTKM MaTeMaTHYCCKUX MOJEICH W BBIYUCIHTEIHHBIN
SKCIIepUMEHT Ha 0aze maketa Matlab : kypc neknuii / K.O. [Inoxotaukos. - M. : COJIOH-IIp.,
2017. - 628 c. - (znanium.com). - ISBN 978-5-91359-211-8.

Anrebpa u reometpusi. COOpHHK 3a/la4 M PELICHUH ¢ MPUMEHEHHEeM cucteMbl Maple: yue0.
nocobue / M.H. Kupcanos, O.C. Ky3uenoa. — M. : UHOPA-M, 2016. — 272 c. — (Bricuee


http://znanium.com/catalog/product/966050
http://znanium.com/catalog/product/410759
http://znanium.com/catalog/product/773565
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obOpazoBanme: bakanaBpuar). — www.dx.doi.org/ 10.12737/20873. - Pexum npocryma:

http://znanium.com/catalog/product/648409
OObikHOBeHHBIE IuddepeHnanbHble ypaBHeHUss U cucreMa Maple: YyeOnoe mocoOue /
Eropos A.H. - M.:COJIOH-IIp., 2016. - 392 c.: ISBN 978-5-91359-205-7 - Pexum pocryna:

http://znanium.com/catalog/product/858610
Pemnrenue 3amaq BEIMUCTUTETFHON MaTEMATHKH C UCTIOJIB30BAHUEM SI3bIKA TIPOTPAMMHUPOBAHHS
naketa MathCad / Tpomuna I'. B. - HoBocu6.: HI'TVY, 2009. - 86 c.: ISBN 978-5-7782-1283-1

- Pexxum poctyna: http://znanium.com/catalog/product/546391

DKOHOMHKO-MaTEMAaTHIECKOe W SKOHOMETPUYECKOE  MOJICIMPOBAHUE:  KOMITBIOTEPHBIH
npakTukyM : y4ye0. mocobue/ B.®D.KonmakoB. — M.: MHOPA-M, 2017.— 396c. —
(Beictiee  oOpaszoBanme: bakamaBpmar). — www.dx.doi.org/10.12737/24417. - Pexum

nmoctyna: http://znanium.com/catalog/product/758027
Pamka CebGactesin. Python u mammuHOe 0oOydeHue : KpaiiHe HEOOXOJUMOe H3JIaHHE IO
HOBEHIIEH TpEeACKa3aTeIbHOW aHaMTUKE s Oosiee TiIyOOKOro MOHHWMAHMSI METOJOJOTHHU

MmamuHHOro ooyuenus / CebactbsiH Pamika ; [mep. ¢ anria. A. B. JloryHosa]. - Mocksa : JIMK
IIpecc, 2017. - 417 c.

Yepusax, A. A. Maremaruueckue pacueTsl B cpene Mathcad : yuebnoe mocodue 11st By30B /
A. A. Yepnsik, XK. A. Uepnsik ; mox oOmieit penakuuei A. A. UepHsik. — 3-e u3z., ucp. u
non. — Mocksa : U3mparensctBo FOpaiit, 2023. — 163 ¢. — (Briciee oOpa3zoBanue). —
ISBN 978-5-534-14675-2. — TekcT : anexktpoHHbIH // O6pazoBaTenbHast miargopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/514894 .

6.2 IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET».

1.

2.

Kupspsnos /1. Beicias matemaruka Ha MathCAD. Yue6. kypc HOY UHTVYUT [DnexktponHsbIit
pecypc]. - Pesxxum gocryna: http://www.intuit.ru/studies/courses/476/332/info

Hazapos /1., [Toxxapckas I'. MATHCAD 14: OcHOBHBIE CEPBUCHI I TEXHOJIOTHH. Yuel. Kypc
HOY UHTYUT [OnexrtponHslii pecypc]. - Pexum nocryna:
http://www.intuit.ru/studies/courses/10678/1113/info

Hazapos /., [Toxapckas I'. Cepsucst MATHCAD 14: peanusanusi TEXHOJIOTUI SKOHOMHUKO-
MareMatudeckoro moaenupoBanus. Yued. kypc HOY UHTYUT [DnexTponnsiit pecypc]. -
Pexxum noctyna: http:// www.intuit.ru/studies/courses/3681/923/info

Odummanpapiii  moptan npoekta R [DnexkTpoHHbIl  pecypc]. - Pexum npoctyma:
http://www.r-project.org/
CereBoie apxuBbl cucrembl R (CRAN). [OnektponHsiii pecypc]. - Pexum mocrtyma:

http://cran.r-project.org/
A3k ¥ cpena R [DnexTponHsIil pecypc]. - Pesxxum goctymna: http://r-statistics.livejournal.com/

HarnmonanwsHas anmekrponHas 6ubnnoreka (HObB) www.rusneb.ru
ELibrary.ru Hayunas snekrponnas 6ubnuoreka www.elibrary.ru

6.3 Ilpodeccuonanbubie 6a3bl JAHHBIX 1 HHPOPMAMOHHO-CIIPABOYHbIE CHCTEMBI

Joctyn k npodeccroHanbHbIM 06a3aM naHHBIX: https:/liber.rsub.ru/ru/bases

HH(bOpMaI_[I/IOHHLIC CIIPpaBOYHBIC CHUCTCMBbI:

I.

Koncynsrant [lnroc

2. Tapant


http://znanium.com/catalog/product/648409
http://znanium.com/catalog/product/858610
http://znanium.com/catalog/product/546391
http://znanium.com/catalog/product/758027
https://urait.ru/bcode/514894
http://www.intuit.ru/studies/courses/476/332/info
http://www.intuit.ru/studies/courses/10678/1113/info
http://www.intuit.ru/studies/courses/3681/923/info
http://www.r-project.org/
http://cran.r-project.org/
http://r-statistics.livejournal.com/
https://liber.rsuh.ru/ru/bases
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7. MaTepua/IbHO-TeXHHYECKOe o0ecreyeHue TUCIUITHHbI

Jnsa  obecrnieueHuss ~ OUCUUIUIMHBI — HMCHOJb3yeTCsl  MaTepualbHO-TeXHUYeckas  0asa
00pa3oBaTENBLHOIO YUPEKICHUS:

- 014 Jekyuu: yd4eOHbIe ayAUTOPUU, OCHAIEHHBIE TOCKOW, KOMIIBIOTEPOM MM HOYTOYKOM,
MPOEKTOPOM (CTaIllMOHAPHBIM HIIM MIEPEHOCHBIM) JUIsl AEMOHCTPALUU Y4eOHBIX MaTepUAIIOB.

CoctaB nporpaMMHOTo 00ecTieueHHs:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

- 071 NPaAKmMuyecKux 3anAmull: KOMIbIOTEPHBIN KJIACC WM J1a0opaTopusi, OCHALEHHbIE JOCKOM,
KOMITBIOTEPOM WJIM HOYTOYKOM JJIsl IpernoiaBaTesisi, KOMIbIOTepaMH JUIsl 00y4aroImuxcs, POeKTOPOM
(cTauMOHAPHBIM UM MIEPEHOCHBIM) JUISl IEMOHCTPAIMK Y4eOHBIX MaTepUaIOB.

CocraB nmporpaMMHOT0 00ECTICUCHHS:
Windows
Microsoft Office
Mozilla Firefox
Matlab
Mathcad Education - University edition
Maxima
Sage
SA3pix nporpammupoBanus R / Python
Kaspersky Endpoint Security

WX NR WD =

8. ObecneueHne 00pa3o0BaTEILHOTO MPOIECCA TSI JIUI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/I0B

B xonme peamuzanuu JUCHUIUIUHBI HCIOJNB3YIOTCS CHEAYIOLIUE JAOMOTHUTENbHBIE METOIbI
00y4eHus, TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M TMPOMEXYTOYHOW aTTecTaluu OOyYarolIuxcs B
3aBUCUMOCTH OT UX WHIAMBHYaJIbHBIX 0COOCHHOCTEH:

® I CJICIBIX U cna603nnsmmx: JICKIIUN O(i)OpMJ'DIIOTC?[ B BHUAC DJJICKTPOHHOI'O IOOKYMCHTA,
JOCTYITHOTO C TIOMOIIbIO KOMITBIOTEPA CO CIEHUATM3HPOBAHHBIM TPOTPAMMHBIM O0ECIICUCHHEM;
MUCbMCHHBIC 3aJlaHUs BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIHCHHAIM3UPOBAHHBIM IIPOrpaMMHBIM
o0ecrieyeHHeM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIICUMBACTCS HHIMBHIYaTbHOE
paBHOMepHOe ocBemieHue He MeHee 300 JIOKC; Il BBIMOJTHEHUS 3aJaHUs MpU HEOOXOAMMOCTU
MPEJOCTABIISICTCS YBEIMUMBAIONIEE YCTPOWCTBO; BO3MOXKHO TaK)K€ HCIOJIb30BaHUE COOCTBEHHBIX
YBEJIIMYUBAIONINX YCTPOUCTB; MUCHMEHHBIC 3a/IaHHsI ODOPMIISIFOTCS YBEIMYCHHBIM MIPU(TOM; SK3aMeH
1 3a4€T MPOBOASATCS B YCTHON ()OPME WIIM BBITIOJHSIOTCS B MUCBbMEHHOM (DOpME Ha KOMITBIOTEPE.

® I NIyxXux " CJ'Ia6OCJ'II)IIHaHII/IXI JICKOUHN O(i)OpMJ'I?[IOTCSI B BHUAC JSJICKTPOHHOI'O AOKYMCHTA,
a100  TPENOCTaBJICTCS  3BYKOYCWJIMBAIONIAS — ammapaTypa HWHIWBUAYAIBHOTO  TOJb30BAHUS;
[IMCbMEHHBIE 3aJaHUsl BBINNOJIHAIOTCS Ha KOMIIBIOTEPE B NHMCBMEHHON (opMme; 3K3aMeH U 3a4éT
MPOBOJISITCS B TUCHMEHHOM (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO IIPOBE/ICHUE B (DOpME TECTUPOBAHUSI.

® IJIA JIUIL C HAapyHICHUAMU OIIOPHO-ABUTAaTCIIBHOIO allmapara: JCKIHUN O(bOpMJISHOTCSI B BUIC
QJIEKTPOHHOTO JIOKYMEHTA, JIOCTYIIHOTO C TIIOMOIIBI KOMIIBIOTEpA CO CIEHUAIU3UPOBAHHBIM
porpaMMHbBIM O6CCH€‘-IGHI/ICM; IINCBbMCHHBIC 3alaHus BBITIOJIHAKOTCSA Ha  KOMIIBIOTCPC CcO
CICMAIM3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM; IK3aMeH U 3a4€T MPOBOJATCS B YCTHOH (hopme
WJIH BBITIOJTHSIIOTCS B TUCBMEHHOM (DOpME Ha KOMIIBIOTEPE.
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ITpu HEOOXOIMMOCTH MPeyCMaTPUBACTCS YBEIMYCHUE BPEMEHH U1 TOJArOTOBKH OTBETA.

[Tporenypa mpoBeneHHUsS MPOMEKYTOYHOW aTTECTAIlMK JUIsi 00yJaroIIUXCsl yCTaHABIMBACTCS C
y4€TOM MX MHIUBHIYaJTbHBIX NCUX0(U3nueckux ocoOeHHOCTeH. [IpoMexyTouHast aTTecTanus MOXeT
MIPOBOIUTHCS B HECKOJIBKO ITAIIOB.

[Ipu mnpoBeneHNMH MpPOIENYphl OLEHUBAHHUA pPE3yIbTaTOB OOyUYeHHs MpeayCMaTpUBaCTCA
WCTIOJIF30BaHUE TEXHUYECKUX CPEICTB, HEOOXOIMUMBIX B CBSI3U C MHIMBHIYaJTbHBIMH OCOOCHHOCTSIMHU
oOyvaromuxcs. OTH CpelICcTBAa MOTYT OBbITb IPEAOCTABICHBI YHHUBEPCUTETOM, WJIH MOTYT
MCTIOJIB30BATHCS COOCTBEHHBIE TEXHHMUYECKHE CPEIICTBA.

[TpoBenenue mpoueaypsl OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHMS JOIYyCKAeTCsl C MCIOJIb30BaHUEM
JTVICTaHIIMOHHBIX 00pPa30BaTENBHBIX TEXHOJIOTHH.

ObecneunBaeTcs AOCTYN K HH(GOpPMAIMOHHBIM U OubnmorpaduyeckuM pecypcam B CETH
WuTepHeT 1 Kakaoro odydaronierocs B popMax, alalTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U
BOCTIPUATHS HHPOPMALIUU:

® I clemblX U ClIa0OBUASIIMX: B Ie4yaTHOM (opMme YBETUYEeHHbIM ImipudToMm, B (opme
AJIEKTPOHHOT'O IOKyMEHTa, B (hopMme ayanodaiina.

® JUIsl TITYXHMX U CJIa0OoCTbIIIAIIKX: B IeyaTHOU popme, B (hopMe ANEKTPOHHOIO JJOKYMEHTA.

® U1 00y4alOIMIMXCs ¢ HApYIIEHUSIMH OTMIOPHO-BUTATEILHOTO anmnapaTa: B ne4atHoi ¢opme, B
(dhopme EeKTPOHHOTO TOKYMEHTa, B (popme aynunodaiina.

VY4eOHble aylIUTOpUU AJisi BCEX BHUJOB KOHTAKTHOM M CaMOCTOSITENIBHOM paboThl, HayyHas
OubimoTeka M UHBIC IOMELIEHHUs Jii OOY4YEeHHs OCHAIEHBl CIEHUAIbHBIM O0OPYAOBAaHHEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS:

® IS CHENbIX U CIa0OBUIAIIMX: YCTPOWCTBOM JUI CKAaHUPOBAHMS U YTEHUs ¢ Kamepoil SARA
CE; nucnineem bpaiing PAC Mate 20; npuntepom bpaitnig EmBraille ViewPlus;

® ISl TIIyXUX M ClIa0OCTBIIIANIMX: aBTOMATH3MPOBAHHBIM pPabOYUM MECTOM Ui JIIOJEH C
HapyLIEHUEM CiIyXa U cIa0O0CIbIIalX; aKyCTUUECKUM YCUIIUTENb U KOJIOHKH;

® 111 OOy4YaroUMXCs C HapyLICHUSMH OINOPHO-JABUraTeIbHOIO ammapara: IepeaBHKHBIMHU,
peryinupyeMbiMu 3proHoMuueckumu maprtamMmu CHU-1; KOMOBIOTEpHON TEXHUKOW CO CHEIHaIbHBIM
IPOTrpaMMHBIM 00€CTIeUeHHEM.

9. MeToanueckue MaTepuabl

9.1 IliiaHbI NPAKTHYECKUX 3aAHATHI

Tema 1. ITaker Matlab.

®dopma npoBeieHNs] — pellieHNe TUIIOBBIX 3a7a4 JUIsl 3aKpeIuieHus: 1 (GOpMUpPOBaHMs 3HaHUH, yMEHUH,
HaBBIKOB

IpumepHbIe 3a1a4u JJIs pellieHHsI B AyIUTOPHM:
BeImoTHUTE 3a1aHUS HEOOXO0IMMO TIPH IIOMOIIN CUCTeMBbl Matlab.

N3 xanrn Amkenassl B.O. Cucrema cMMBOJBHBIX BhuMcieHWH Maple : 3amanus u ynpakHEHUS:
YuebHo-meTomueckoe nocoodue. - Teeps: TBepckoii roc. yu-t, 2003. - 26 c. [1, m.6.2]:

3anauu Jis peuieHus B Pazmen 1 Ne 1(1,5); 3(1); 6; 8(1); Pazmen 2 Ne 2(1); 3;

ayIUTOPHH: Pazgen 3.1 Ne 1(1,4); Pazgen 3.2 Ne 1(1,9,17);
Paznmen 3.3 Ne 1(3); 2(4); 4(5,8); Pazmen 3.4 Ne 2(3);
Paznen 5 Ne 1(1); 2(1); Paznen 6.1 Ne 1(6); 3(1);
Paznen 6.2 Ne 1(0); 2.

JlomaniHee 3a1aHue: Paznen 1 Ne 1(2,6); 3(2); 4; 8(2); Paznen 2 Ne 2(2); 4;
Paznen 3.1 Ne 1(2,5); Pazgen 3.2 Ne 1(2,10,18);
Paznen 3.3 No 1(4); 2(5); 4(6,9); Paznen 3.4 Ne 2(4);
Pazmen 5 Ne 1(2); 2(2); Paznmen 6.1 Ne 1(B); 3(2);
Paznen 6.2 Ne 1(B); 3.
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JlonoaHUTENBHO: Pazmen 1 Ne 1(3,7); 3(3); 5; Pazmen 2 Ne 2(3); 1;
Paznen 3.1 Ne 1(3,6); Pazmen 3.2 Ne 1(3,11,19);
Paznen 3.3 Ne 1(5); 2(6); 4(7,10); Paznmen 3.4 Ne 2(5);
Pazgen 5 Ne 1(3); 2(3); Paznen 6.1 Ne 1(1); 3(3);
Paznen 6.2 Ne 1(r); 4.

KoHnTpoiibHbIE BOPOCHI:

1. CumBONBHBIE BRIYMCIICHUS TIpU oMol Matlab.

. Pemenne ypaBHeHuii 1 HepaBeHCTB IpH oMoty Matlab.

. Pemenue 3anau anreOps! npu nomoriu Matlab.

. Pemmenne 3amau MaremMaTnueckoro aHaausa npu nomornu Matlab.

. Pemenne nuddepeHnmanbHbIX U HHTETPATBHBIX YpaBHEHUH npu omoru Matlab.

. Pemienne 3amau ontumuzanuu npu nomornu Matlab.

. Buszyanuzanus pereHui.

~N N D W

Tema 2. ITaker MathCAD.

CDopMa MMPOBCACHUS — PCIICHNUC TUITIOBLIX 3a4a4 JIA 3aKPCIUICHUA U (I)OpMPIpOBaHI/Iﬂ 3HaHPII>i, YMCHI/II\/'I,
HaBBIKOB

IIpumepHbIe 321244 1JIA peLICHUS B Ay IUTOPHU:

BoinonHuTh Bee 3a1aHus nmpaktuaeckoro 3anatus Nel mpu nomouu cucreMbl MathCAD. CpaBHUTH
MOJIyYEHHBIE Pe3yJIbTaThI C pe3yJibTaTaMu MpakTuueckoro 3auiatus Nel. CpaBHUTH 3 PEKTUBHOCTD U
yA0OCTBO Pa3IMYHBIX UCIOIb30BaHHBIX MATEMAaTUYECKUX [TAKETOB IPU PELIEHUH MOCTaBICHHbIX
3a1ay.

KoHTpoJibHBIC BONIPOCHI:
1. CumBonbHBIE BRIuKCIeHUS Tpu oMo MathCAD.
. Pemenue ypaBHenuii u HepaBeHcTB npu oMoy MathCAD.
. Pemenue 3anay anreOps! npu nomoiy MathCAD.
. Perenue 3anau MaTemMatuueckoro ananusa nmpu nomouy MathCAD.
. Pemenne nuddepeHnuanbHbIX ¥ HHTETpaJbHBIX YpaBHEeHUH npu nomoiuu MathCAD.
. Pemenue 3anau ontumuszanuu npu nomouu MathCAD.
. Buzyanuzanus permeHui.

~N N L kAW

Tema 3. Ilaker Mathematica / Maxima.

dopma npoBeieHNs — pelIeHre TUIIOBbIX 3a/1a4 JIJIs 3aKpeIuieHns 1 GOpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBbIKOB

IIpumepHbIe 321241 1JI51 pelICHUs] B Ay IMTOPHU:

BrimonHuTh Bee 3aaHus npaktudeckoro 3aHsaTus Nel npu nomormu cucremsl Mathematica mnu
cucteMbl Maxima. CpaBHUTb NIOJyYEHHBIE PE3YJIbTAThI C Pe3yIbTaTaMU MPaKTHUYECKUX 3aHATUM Nel,
2. CpaBHUTB 3P PEKTUBHOCTD U YJ00CTBO pa3IMUHBIX HCIOIB30BAHHBIX MATEMaTUYECKUX MAKETOB MPU
pELICHUH TIOCTABJICHHBIX 3a/a4.

KoHTposbHBIEe BONPOCHI:
1. CumBonBHBIE BBIYMCIICHUS IpU oMol Mathematica.
. Pemenue ypaBHeHuii u HepaBeHCTB Ipu nomoiy Mathematica.
. Perenue 3anau anre6ps! npu nomouu Mathematica.
. Pemmenne 3amau MaremMatnueckoro anaiusa npu nomoinu Mathematica.
. Pemenune nuddepeHnanbHbIX 1 HHTETPAIbHBIX YpaBHEeHUH npu nomoinu Mathematica.
. Pemmienne 3anau ontumuzanuu npu nomoiu Mathematica.
. Busyanuzanus pemeHui.

NN BN
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Tema 4. SI3pik R / Python.

(I>opMa MPOBCACHU — PCIICHNUC TUITOBBIX 3aa4 JJIA 3aKPCIUICHUA U (bOpMPIpOBaHI/IH 3HaHPII>i, YMCHI/Iﬁ,
HaBBIKOB

IIpumepHbIe 3a1a4u /151 pELICHUS] B ayIMTOPUM:

BeimonHuTs Bee 3aanns npaktudeckoro 3aHatus Nel B BerancnnrensHoi cpene R. CpaBHUTH
IIOJTy4Y€HHBIE PE3YJIBTATHI C PE3YyJIbTaTaMM NpakTuueckux 3anatuil Nel, 2, 3. CpaBHUTH

3¢ (HEeKTUBHOCTD M YA0OCTBO Pa3IMUHbIX UCIOIB30BAaHHBIX MATEMATUYECKUX MTAKETOB MIPH PEIICHUN
IIOCTABJIEHHBIX 3a7ad.

KoHTpoJibHBIE BONIPOCHI:
1. CuMBOIBHBIE BBIUUCIIEHUS TpU oMoy R.
. Pemienvie ypaBHeHUl U HEPaBEHCTB IpU omMoInx R.
. Pemenmue 3anay anreOps! npu nmomouu R.
. Pemienue 3aad MareMaTu4ecKoro aHajausa npu rnomoiu R.
. Pemenne nuddepeHmanbHbIX 1 HTHTETPATbHBIX YpaBHEHUH npu nomoru R.
. Pemienue 3anau ontumusanuu npu nomoiu R.
. Buzyanuzanus pemenuit.

~N N kAW

9.2 MeToan4yeckne peKOMEHIAMH M0 NOAr0TOBKE MUCbMEHHBIX padoT

Pedepar no aucuumuinne «IIporpaMmmHble CpeCTBa HAYUYHBIX UCCIIENOBaHUID 00bEMOM 15-20
CTpPaHMI] BHITIONHSAETCS CTYJEHTOM TI0 TEME, COTJIACOBAHHOM ¢ mpernoaaBaTenem (paszaen 5.3). [Ipasuna
odopmieHus pedepaTa COBIANAIOT C MpaBUIaMUu 0QOPMIICHHUS KYPCOBOM paboThl, KOTOpPBIE MOJAPOOHO
U3NI0KEHBI B «MeTOINYECKUX PEKOMEHALUAX 0 MOATOTOBKE U O(GOPMIIEHUIO KypCOBOM paboThI»,
pa3MelleHHbIX Ha opunmaabHoM caiite kadenpst ®IIM MMHTB PITY.

OTyer MO BBINOJHEHUIO pacueTHo-rpaduyeckux pabor mo aucuuminHe «l[IporpamMMHubie
CpeAcTBa Hay4HbIX HCCIel0BaHU» 00bEMOM 15-20 cTpaHuUI] BBINOJIHIAETCA CTYACHTOM IO KaXKAOH
pabore otraenbHo. [IpaBuna odopmiieHuss oTyeTa MO BBHINOJIHEHHIO pPacYeTHO-TpapuuecKux padboT
COBIIAIAI0T C MpaBuiIaMu oopMileHUs pedepaTa.
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[Ipunoxxenue 1. AHHOTaLUA
paboueil mporpaMMsbl AUCLUIIIIHHBL

AHHOTALIMSA PABOYEH NPOT'PAMMBI JIJUCHUILJIAHBI

Huctunnuna «[IporpaMMHbIe cpeAcTBa HAayYHBIX UCCIEIOBAHMID peanu3yercs Ha (aKylIbTeTe
WH)OPMAIIMOHHBIX CHUCTEM U 0Oe3omacHoCTH Kadeapodl (GyHIAMEHTAIBHOW U MPUKIAIHON
MaTE€MaTUKH.

Lens mucumminHbl: GOPMHUPOBAHUE Y CTYJCHTOB aJCKBATHBIX MPEJICTABICHUNH O COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEACTBAX HAYYHBIX HCCIEIOBAHHMA AN MX 3(PPEKTUBHOTO MPAKTHIECKOTO
MPUMEHEHUS TPHU PEIICHUM AaKTyalbHBIX 3aJad B PA3IMYHBIX O0JACTSIX HAYKH U HHXXCHEPHOU
MPaKTUKH, PA3BUTHE y CIylIaTeJIel HABBIKOB UCIOJIb30BAHMS CIIEIMAIBHBIX TPOTPAMMHBIX CPEJICTB U
COBPEMEHHBIX TEXHOJOTUNA MaTEeMAaTHUYE€CKOTO MOJICTUPOBAHMS TIPU PEIICHUH TMPUKIAIHBIX 3a1a4.

3ajgaud: O3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMH CHELUUAJIU3UPOBAHHBIMU  SI3bIKAMU
MIPOrPaMMHUPOBAHUS  BBICOKOTO YPOBHS MNPO(ECCHOHATBHBIX MAaTEeMATHYECKUX IAKETOB  JUIS
pa3paboTKH HOBBIX aJTOPUTMOB M CO3[aHUS MHTEIUICKTYaTbHBIX MHTEP(ECOB K BBHIYMCIUTEIBHBIM
poLeaypam.

JucnunnuHa HampaBieHa Ha (JOPMUPOBAHHE CIEAYIONINX KOMIETSHIIHIA:

¢ JIK-3 - cnocobeH OCyLIeCTBIATh MOUCK, U3YUEHHE U pa3pabdOTKy HOBBIX TEOPETHUECKUX WM

MPAKTUYECKUX MPOOJIEM, CBEIEHUM OTHOCALIMXCA K PEIIEHUI0 TEeKYIIUX HayYHBIX
HCCJICIOBaHMM, TPOU3BOJICTBEHHBIX 3aJ7a4; B HH()OPMAIIMOHHBIX CpeJlaX HAaXOJIUTh, CO3/IaBaATh
OCHOBHBIE D3JIEMEHTBHl ~OYIyIIMX MAaTeMaTHYeCKHUX CTPYKTYp WIU KOHCTPYKTHUBHBIX
MaTeMaTUYECKUX MOJAEIEH.

B pe3ynbrate 0CBOCHUS AUCHUIUIMHBI 00YYaIOUTHIICS TOJKEH:

3namy: yHUBEpCaJbHBIE MaTEMaTHYeCKHE MAaKEeThl MPUKIATHBIX hporpamm Matlab, Maple,
MathCAD, Mathematica, FreeMat, Maxima u ap., OCHOBBI UX SI3bIKOB MPOTPAMMHPOBAHUS, MOIYJIH
pacIIMpeHus MaTeMAaTUYECKUX I1aKeTOB, TMOIYJIAPHBIE CHUCTEMbl WMUTAIIMOHHOTO MOJCIUPOBAHMS,
COBPEMEHHBIE HEMPOCETEBbIE MAKETHI U IPYTHe ClIEHUATN3UPOBAaHHbIE IPOTPAMMHBIE CPECTBA

Ymems: npuMeHsITh MaTEMATUYECKHUE TIAKETHI, pa3padaThiBaTh AITOPUTMBI U MHCTPYMEHTAJILHBIC
CpeacTBa AJisl pelleHUsl MPHUKIAAHBIX 3a7ady, a Takke CO37aBaTh WMHTEP(ENChl K BHIUMCIUTEIbHBIM
poreaypam

Braoemyw: HaBbikamu pabOTHI C Pa3IMYHBIMU MPOTPAMMHBIMU CHCTEMaMU M HHCTPYMEHTaMU
pa3pabOoTKH MPH PEIICHUH MPUKIIAIHBIX 3a1a4.

[To nucuumnInHe mperycMOTpeHa MPOMEeXYTOUHas aTTecTalnus B popme sK3amMeHa.

OO6miast Tpy0€MKOCTh OCBOCHHMSI TUCIUIUIMHBI COCTABIISIET 3 3aU€THBIC €IMHUIIBI.
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JIUCT UBMEHEHHU!

Ipunoowcenue 2

No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PIT/] nokyMmeHT,
coJiepKalui H3MEHESHHUS

Hata

Ne
MIPOTOKOJIA

' Ons ON BO maructpatypbl MamMmeHeHus Tonbko 3a 2020 r.



