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1. MosicuuTeNLHAA 3alIHCKA
1.1. Heanb u 320294 AUCHUILIHHBI

Lenv Oucyunnunvi: QOPMHpPOBAHUE Y CTYACHTOB aJEKBATHBIX MPEJCTABICHUNH O COBPEMEHHBIX
WHCTPYMEHTAIIBHBIX CPEACTBAX HAYYHBIX HCCICIOBAHWHA i WX J(PPEKTUBHOTO MPAKTHIECKOTO
MPUMEHEHUS TPU PEIIeHUH aKTyalbHbIX 33/ad B Pa3IMYHBIX O0JIACTAX HAyKH M HWHXKEHEPHOU
MPAKTUKH, PA3BUTHE y CIyIIAaTeJIeH HaBBIKOB UCIIOIb30BAHMS CIIEHUATBHBIX IPOTPAMMHBIX CPEJCTB U
COBPEMEHHBIX TEXHOJIOTUN MAaTEeMaTUYECKOT0 MOJICIUPOBAHUS PU PEUICHUH NMPUKIIAJAHBIX 33]1a4.

3a0auu OucyunauHevl: O3HAKOMUTH CTYJCHTOB C COBPEMEHHBIMHU CIICHUATM3UPOBAHHBIMHU S3BIKAMHU
MIPOrPaMMHUPOBAHUST  BBICOKOTO YpOBHS NPO(ECCHOHANBHBIX MAaTeMAaTUYECKUX IaKeToB s
pa3pabOTKK HOBBIX AJTOPUTMOB M CO3JAaHUS MHTEIUICKTYAIbHBIX WHTEP(EHCOB K BHIUYMCIHTEIHHBIM

mpoLeaypam.

1.2. llepeyeHb MIIaHNPYEMBbIX Pe3yJIbTATOB 00yUYeHUsl 110 JUCIUIITIUHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUS] KOMIIEeTEeHIUH

Komnerenuust NuaukaTopbl Pe3yabTarsl 00yyenust
(koI ¥ HAaMMEHOBaHUE) KOMIeTeHI i
(Ko 1 HAaHMEHOBAHHE)

[IK-2. Criocoben [IK-2.3. Brigensier 3Hamyb: yHUBEpCaJIbHbIE MATEMATUYECKHE MAKETHI
OCYILECTBIISITH TIOUCK, WHPOPMALTUOHHbIE npukiIaaHeix nporpamm Matlab, Maple, MathCAD,
H3yYCHHUE U pa3paboTKy MTOTOKH, OIIPEIEIsICT Mathematica, FreeMat, Maxima u ap., OCHOBBI HX
HOBBIX TEOPETHUYECKUX WM | TOUKU OnypKaIuid. S3bIKOB TPOrPAMMHPOBAHUS, MOIYJIM PaCLIMPEHHS
MPAKTUYECKUX MPoOIIeM, MaTEeMaTHYECKUX IAKETOB, IOMYJSIPHBIE CHCTEMBI
CBGI[CHHﬁ, OTHOCAIIINUXCA K UMHUTALITMOHHOI'O MOACIMPOBaHUA, COBPCMCHHBIC
PELICHHIO TEKYIIHX HeWlpoceTeBble MaKeThl u IpyrHe
Hay4HbIX UCCJIECIOBaHUH, CHeLHaIN3UPOBaHHbIE IPOrPaMMHBIE CPEICTBA
IMPOU3BOJACTBCHHBIX 3aJa4; Yuemn: IPUMCHATDH MaTeMaTHYCCKHUE IMaKCTHhI,
B UH(QOPMAITHOHHBIX pa3pabaTbiBaTh aITOPUTMBI M HMHCTPYMEHTAJbHBIC
cpeaax HaXxOAuTh, CpelcTBa AJIsl PELICHUS MPUKIAIHBIX 337ad, a TaKKe
€031aBaTh OCHOBHBIE CO371aBaTh UHTEpQEHCH K  BBIYUCIIUTEIILHBIM
3JIEMEHTHI Oy TyIIHIX MpoLeAypam

MaTEeMaTHYECKUX CTPYKTYP Brademv: HaBblkamMu pabOTBl € pa3IMYHBIMHU
WA KOHCTPYKTHBHBIX NPOrpaMMHBIMH ~ CUCTEMaMd W HMHCTPYMEHTaMHu
MaTeMaTUYECKUX MOJIeJIen pa3paboTKU NPH PEIICHUH MPUKIIAIHBIX 3324

1.3. MecTo tMcuMIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOI MPOrpaMMbl

Juciumummna  «[IporpamMmmHBIE CpeAcTBa HAy4dyHOTO HCCIIEIOBaHUSA» OTHOCUTCS K 4acTH,
dhopmupyeMolt yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHM, OJI0Ka AUCITUIUIMH Y4EeOHOTO IJIaHa.

Jlis oCBOEHMSI IMCIUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIaJeHUs, CHOPMHUPOBAHHBIEC B
XO0JIe HU3YYEHHs CIEAYIOLUX IUCHUIUIMH M TPOXOXKJIEHUS MpakTHK: «MaTemarnyeckue MeTO]Ibl
UCCIIEIOBAaHMUsl COLMAIBbHBIX CHCTEM», «AHaIM3 MJAaHHBIX B COLMOTEXHUYECKHX CHUCTEMAx»,
«HOCTpaHHBI  s3bIK B MpodecCHOHaNbHONW  AesTenbHOCTH», «[IpuHIMIBI  mocTpoeHus
MaTEMaTHYECKUX MOJENIEH B COLIMOTEXHUYECKUX CUCTEMAX.

B pesynbrare oOcBOEHHS AMCHUIUIMHBI (OPMUPYIOTCS 3HAHMS, YMEHHMS M BIIAJCHMUS,
HEOOXOMMBIE JJISI M3YUYEHHs CIEAYIOUMX AUCLUUIUIMH U MPOXOXKACHUS NMPaKTHK: «VICKyCCTBEHHBIE
HEHpOHHBIE CETHU M UWHTEJUIEKTyalbHbI aHanmu3 JaHHbIX», «VIHTeNneKkTyalbHble CUCTEMBDY,
«CoBpeMeHHBIE ~ CHCTEMBI ~ IporpammupoBaHus», llpomsBoacrBennass mnpaktuka (HayuHo-
uccre0BaTebCcKas padboTa).



2. CTpyKTYypa IMCHUILTHHBI

OO6mast TpynoEMKOCTh AWCIUIUIMHBI JUIsi OYHOM (GopMbl OOydeHHsl cocTaBiseT 5 3.e., 180
aKaJeMHYeCKNX YacoB, oOmas TPyAOEMKOCTh IUCHUIUIMHBI JJII OYHO-3a04HOW (popmbl 0OydeHUS
cocTaBisieT 4 3.e., 144 akameMHUyecKHuX Jaca.

CTpyKTypa IMCUMILJIMHBI JIS 04HOI opMbI 00yUeHM I

O0beM IUCHUIUTMHBI B (OpME KOHTAKTHOM pabOoThl OOYYAIOIIUXCS C MeJarormyecKuMu
paboTHUKaMU W (WJIM) JIMIIAMHU, TPUBJICKACMBIMH K pealu3aliii 00pa3oBaTEeIbHOW MPOrpaMMbl Ha
WHBIX YCIIOBUSIX, IPU MIPOBEIACHUH YICOHBIX 3aHSATHH:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
3 Jlexkuun 16
3 [TpakTrueckue 3aHATHs 34
Bcero: 50

O0beM JUCIHUIUTUHBI (MOTYJIsT) B (hOpPME CAMOCTOSITSIbHON paOOThI 00YYAIOIIMXCSl COCTABIISET
130 akageMHUUECKHX YacOB.

CTpyKTypa AUCHUILIMHBI /151 04HO-3204HOI (popMBbI 00yUeHUsA

O6bem guctuIiuHbl B (OpME KOHTAKTHOM pPabOThl 0O0ydYaromuxcsi ¢ TMeAarormiecKuMu
paboTHUKaMu ¥ (WJIK) JHUIAMH, TPUBIEKaEMBIMH K peaju3aluu 0O0pa3oBaTENbHON MpOrpamMMbl Ha
MHBIX YCIIOBUSIX, IPU MTPOBEICHUH YICOHBIX 3aHSATHH:

Cemectp | Tum yueOHBIX 3aHATHI KonnuectBo
4acoB
4 Jlexun 10
4 [IpakTuueckue 3aHsITHs 22
Bcero: 32

O6beM AUCUMIUIUHBL (MOYJIs1) B OpME CaMOCTOSITENIbHON paboThl 00YYarOIINUXCS COCTABISET
112 akajeMU4eCcKUX 4acoB.

3. CoeprxaHue TUCHUTIIMHBI

Tema 1. O630p coBpeMeHHBIX MaTEMAaTHYECKHX NIPOrPAMMHBIX CPeACTB

Knaccudukanus NpUKIaQIHBIX 3a4ad, TpPU PEIICHUH KOTOPBIX II€JIeCO00pa3sHO HCIOJIb30BaHUE
MaTEeMaTHYECKUX MPOrPaMMHBIX CPEACTB. BBIOOp MHCTPYMEHTOB COOTBETCTBYIOIIMX 3ajave. Buibl
MaTeMaTH4ecKuX maketoB CoBpeMEeHHbIC TPeOOBaHHS K YHHUBEPCAIbHBIM MAaTEMAaTHUYECCKAM TaKETaM.
OOmue cBeAcHHUsI 0 MaTEMaTHYECKUX MPOTPaMMHBIX CPEJICTBAX, CHCTEMAax aBTOMATH3AIlMH HAYYHBIX
uccnenoBanuii (ACHUM), a Takke O cHUCTeMax aBTOMAaTH3allMd WH)XXCHEPHBIX pacyéToB U
npoektupoBanusi (CAD/CAE). ITakers mporpamm Matlab, Maple, MathCAD, Mathematica, FreeMat,
Maxima, GNU Octave, Scilab, Axiom, GAP, Sage, SMath Studio, CalculiX, Origin, LabPlot,
OpenFOAM, SALOME, LabVIEW. Cucremsr moaenupoBanus Simulink, MapleSim, GPSS. SI3viku
MpOrpaMMHUPOBaHUsT M OMOJIMOTEKM i Maremathdeckux BbrumcieHuidt R, Python, GNU Multi-
Precision Library, GNU Scientific Library. OcobeHHOCTH pPOCCHIICKOTO phIHKa MaTeMaTHYECKUX
MPOrPaMMHBIX CPEJICTB.

Tema 2. [Taker Matlab

ApxurekTypa cucrembl Matlab. Mutepdeiic monp3oBatens. [IporpaMmHbie cpecTBa MaTeMaTHIECKUX
BbIuuCIeHN. Onepanuu ¢ BeKTopamMu M Marpuuamu. Pabora c rpadukoil. UuciaeHHbIE METOJbI.



CpenctBa 00paboTkM maHHBIX. Paborta co cTpokamu, ¢aiinamMud W 3ByKamH. THIIOBBIE CpPEICTBa
nmporpaMMupoBaHus. BusyansHoe nporpammupoBanue. Pacmmpenns Matlab u ux kmaccudukanus.
Simulink u npumepsr ero wmcnoas3oBanus. Control Design Blockset, Digital Signal Processing
Blockset, Fixed-Point Blockset, Stateflow, SimPower System. Ilakersl pacmupeHus s
MaTeMaTHdeckux Bbruucienuii: Symbolic Math Toolbox, NAG Foundation Toolbox, Spline Toolbox,
Statistics Toolbox, Optimization Toolbox, Partial Differential Equations Toolbox, Fuzzy Logic
Toolbox, Neural Networks Toolbox. ITaketsl ananu3a u cuHTE3a cucTeM yrpasieHus: Control System
Toolbox, Robust Control Toolbox, Model Predictive Control Toolbox, Communications Toolbox, m-
Analysis and Synthesis, Quantitative Feedback Theory Toolbox, LMI Control Toolbox. ITakersr mis
o0paboTku curHasioB u wu3oOpaxkenuit: Signal Processing Toolbox, Image Processing Toolbox,
Wavelet Toolbox. [Ipyrue coBpemennbie maketsl pacimpenuns: Financial Toolbox, Mapping Toolbox,
Database Toolbox, Excel Link, Virtual Reality Toolbox, Bioinformatics Toolbox, Genetic Algorithm
and Direct Search Toolbox. Comnpstxkenne Matlab ¢ usmepurensubiMu pubopamu. Hcemonb3oBanue
BHEIIHUX S3bIKOB MporpamMMupoBaHusi. CeTeBble BO3MOXXHOCTH TIakeTa. PacmpenencHHbIE
BBIUMCIICHUSI.

Tema 3. Ilaker Maple

Apxurektypa cucrtembl Maple. I'padudeckuit uaTepdeiic monp3oBaress. MHTEpaKTHBHBIA PeXUM
paboTbl. OOBEKTHI, TUIBI MEPEMEHHBIX, BbIpaKeHMs, KoMaHasl Maple, CranmaptHbie (QYHKIUU.
Ananutndeckue mnpeoOpazoBanus. Onepamuu ¢ Qpopmynamu, mpeoOpa3oBaHMs THIIOB, OIEpalluU
OLICHMBAaHMs. OJIEMEHTapHas Mmaremaruka. Onepanuu C IOJIMHOMAaMH, PELIEHUE YPaBHEHUN W
HEPABEHCTB, F€OMETPUYECKHE NTaKeThl. MaremaTnueckuii aHanus. IIpenensl, cyMMsl, psibl, HCCIEN0-
BaHUe (QyHKUMH, nuddepeHurpoBaHre U UHTEIPUPOBAaHUE, PA3IOKEHUE U MpUbIKeHne QyHKIui,
TOYHBIE W TPHUOMMKEHHBIC pemeHus audQepeHIranbHbIX ypaBHeHUH. Pabora ¢ marpumamMu u
BeKkTopaMu. Pemienue 3amauy auMHEWHOM anreOpbl M aHAIMTUYECKOW reoMeTpuu. MaremaTHuecKue
OMONIMOTEKH: MHTErpaJIbHbIE MPEeoOpa30BaHMsI, HHTEPHOJSIHS, OPTOTOHAIBHBIE MOJUHOMBI, TEOPHS
4HCeJ, CTaTUCTUKA, CTEICHHBIE Pa3JIOKEHUSA, JIMHEHHAs ONTUMU3ALKsA, MaTeMaTHdecKasl JIOTHKa,
Teopusi rpadoB, anmpokcuMmanus (QyHKIMHA, KOMOWHaTopuka, rpymmel U ¢opmbl.  Cpena
MaremaTudeckoro wmopenupoanus MapleSim. T'paduyeckue cpencrBa Maple u cpexncrsa
BBOJIa/BbIBO/IA. [IporpaMmmupoBanue u pa3paboTka NpuiiokeHHid B cpene makera Maple. Basoseie
CpeAcTBa BCTpOEHHOTO sA3bIKa. [Iporeaypsl u nporpaMMHuble Moy, Opranusanus 6MOIMOTEK MOJIb-
3oBatens B cpeae Maple. HMcnosip3oBaHue BHEIIHUX S3bIKOB HporpamMmupoBanusi. CeTeBbie
BO3MOKHOCTH I1aKeTa. PacnpeneneHHble BEIYUCICHUS.

Tema 4. Ilaker MathCAD

Apxurektypa cuctembl MathCAD. Uurepdeiic nonp3oBatens. MHTEpakTUBHBIN peXuM pabOTHI.
Crpykrypa mokymenta MathCAD. Beoj u BeiBoa. Opranu3saiust BerauciacHnii. CTaHaapTHbIC QYHK-
uuu. ['paduueckue cpencrsa cucremsl. DneMeHTapHas maremaruka. Onepanuu ¢ 4uciaMu, BEKTO-
pamu u Marpunamu. Pemenue 3amay JauHENHHOW anreOpbl M aHAIUTUYECKOH I'€OMETpUU B IaKeTe
MathCAD. AHnanutudeckue mnpeoOpa3oBaHusi BbIpakeHHH. TouHOE W TPUOIIKEHHOE pEIICHUES
ypaBHEHHH, HEpaBeHCTB M cucTeM. MaremaTuueckuil aHanus. IIpenensl, CyMMBbI, psibl, UCCIEAO-
BaHue QyHkumit, nuddepeHnupoBaHNEe U UHTETPUPOBAHUE, PA3JIOKEHUE U MPUONIMKEeHUE QYHKINM.
Berpoennsie cpeactea MathCAD st To4HOTO M MPUOIMIKEHHOTO penieHus auddepeHnaIbHbIX
ypaBHeHUi. Pa3paboTka YMCIIEHHBIX METOJIIOB PEIICHHUS YPAaBHEHWH C YaCTHBIMU TPOHM3BOIHBIMU B
MathCAD. BwusyanpHOe MaTeMaTHYECKOE MOJCIMPOBAHME W pELICHUE 3a/1a4 BBIYMCIUTEIBLHON
matematuku B MathCAD. MonenupoBanne cucreMm. CraTHYeCcKHe W JUHAMHYECKHE MOJICIIH.
WNnentudukanuss mnapaMeTpoB JWHAMHYECKUX cHUCTeM. MoJenupoBaHHEe CHUCTEM MacCOBOTO
oOciy>)xnBaHusl. PerieHne MaTpUYHBIX WIPp W aHadW3 KOHQUIMKTHBIX CHUTYallud CpeICTBaMH
MathCAD. KommbeloTepHOE MOAETHPOBAaHHE (PHU3MUECKHX CHUCTEM C HCIIOJIIb30BAaHHEM IaKeTa
MathCAD. Hcnosnb30BaHue BHEIIHUX S3bIKOB MporpaMmupoBanusi. Co3qaHue dJIEKTPOHHBIX KHHUT U



koiekimii - mokymentoB MathCAD. CereBble Bo3MoxHOCTH makera. CoBmecTHas pabota
HOHBSOBaTCHef/’I Ha HpOGKTaMI/I nu pacnpe,ueneHHHe BBIUHUCJICHUS.

Tema 5. ITaker Mathematica

Apxutektypa cucrembl Mathematica. I'paduueckuii umHTEepdeiic monp3oBarens. MHTepaKTHBHBIN
pexuM paboThl. OOBEKTHI, TUIBI TIEPEMEHHBIX, BhIpakeHHs. KoHTekcThl. CTaHmAapTHBIC (YHKIUU.
CumBoIbHBIE TIpeoOpa3zoBanus. ApudMeTHKa 3aJaHHONH TOYHOCTH. MaTeMaTuueckuii anainus. Pabora
C MaTpulaMM M CHUCKaMu. PemieHue 3ajgad JMHEMHOW anreOpbl U AHAIUTUYECKONM TE€OMETPHUHU.
Berpoennsie  maketsl  pacmupenus. Ilaker  anreOpamueckmx — ¢Gynkmmii - Algebra.  Ilaker
BbruuciutTenbHbix ¢GyHkuui Calculus. Tlaker auckpernoit maremaruku DiscreteMath. Tlaker mis
reomerpuueckux pacuéroB Geometry. ITaker nuneiinoi anreopsr LinearAlgebra. ITaker Teopun umncen
NumberTheory. ITaker ans uuciaenusix pacuéroB NumberMath. ITaker ans CTaTUCTHYECKUX BBIUKC-
nenuit Statistics. JlononHuTenbHbIe Tpaduueckue cpeactsa nakera pacmupenus Graphics. Co3nganue
Y IPUMEHCHHE BHEIIHUX MaKeToB pacimupenus. Padora ¢ makerom Signals and Systems. Iudposas
0bpaboTka u300paxkeHuii ¢ momoripio makera Digital Image Processing. ITaker pacmmpenus Wavelet
Explorer. I'padmueckue Bo3moxxkHocTH cuctembl Mathematica u cpencra BBoaa/BbiBoja. Pa3paboTka
NpuIoKeHW B cperme makera Mathematica u pasiauunble CTHIM MporpaMMUpoBaHus. DYyHK-
[IMOHAIBHOE TporpaMMupoBanue. IIporpaMmupoBanne, OCHOBaHHOE Ha TpaBWiIax NMpeoOpa3oBaHMA.
[Ipouenypuoe nporpammupoBanue. Mcrnonb30BaHne BHEIIHUX S3BIKOB MporpaMMupoBanus. CeTeBbie
BO3MOKHOCTH TaKeTa. PactpeneieHHbpIe BEIYUCIICHUS.

Tema 6. SI3bik R

Hcropuyeckue CBelEHHsI O Cpelle CTAaTUCTHYECKMX BBIUMCICHHH M S3bIKE NporpammupoBaHus R.
HHCTaJIJI?IHI/IH R B PAa3JIMYHBIX OIICPALMOHHBIX CHCTCMaAX. Pexnm KOMaHIIHOﬁ CTPOKH, CKPHUIITHI,
0a3oBbIe M pEKOMEHJOBaHHBIE MakeThl. CooOmEecTBO pa3pabdOTUYMKOB, TEXHUYECKAs MOAJEPKKA
MOJIb30BaTeNeH, JOKYMEHTALWs, KHUTH, XYPHAJIbI, PEryJsipHbIe MEXIyHapOJHble KOH(EPEHIIUU I10
s3bIKy R 1 ero mpuinokenusiM. Tumbl 1aHHbIX B R ¥ nmpuHIUIBI paboThl ¢ HUMU. YHCIOBBIE BEKTOPHI,
(dakTophl, TPOIMYIICHHBIC JJaHHBIC, MAaTPUIBI, CHHCKUA. TaONWIBI JaHHBIX. BeKTOpHU30BaHHBIC
BerumcieHus. I'paduyeckue cpencrsa s3pika R. J[Ba tuna rpaduueckux kxomana. ['paduueckue
ycrpoiictBa u Tpaduueckue onmun. CoxpaHEHHE pe3yinbTaToB paboTel. MacTtepa OTUYETOB.
Craructuyeckas oOpaboTka maHHBIX. OmucarenbHas cratucTuka. OJHOMEPHBIE CTATHCTUYECKHUE
tecTel. Co3manue cBoux QyHkiuil. [lapamerpuueckue M HemapaMeTpUUECKHE KPUTEPUU MPOBEPKHU
OJTHOPOJIHOCTH BBIOOpOK. [IpoBepka rumoTe3 HOPMAJIbHOCTH pacmpeneneHus. KoppensiuoHHBIH
aHaM3 ¥ aHajau3 Tabnui conpsbkenHoctd. ['paduyeckue untepdeiicer k R: RStudio, RCommander,
RKWard, JGR, SciViews-K, Rattle, PMG, RPMG, RWeb, gnumeric, Emacs u np. Uaterpanus R ¢
cucremamu SPSS u Statistica. MuTemnextyanbHbiii ananu3 aanHbix (Data Mining) ¢ nomomipio R.
I'paduyecknii ananu3 mHOrux nepeMeHHbIX. CokpamieHune pasmepHocTH. Kiaccudukamus 6e3
oOyuenus. Knacrepusiit ananus. Knaccuduxamnus ¢ o0yueHueM.

4. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

J11s IpoBeIeHUS 3aHAmMULL TeKYUOHHO20 Muna o JUCIUILTNHE PUMEHSIOTCS Takue o0pa3oBaTelbHbIe
TEXHOJIOTUU KakK JIeKLIHA-BU3yalIu3alusi C NPUMEHEHUEM CIalJ-TPOeKTopa, JIEKIHs C pazdopom
KOHKPETHBIX CUTYyAaIlHi, TPOOIeMHas TeKITHsI.

Jli IpOBEACHUS NpaAKmMu4ecKux 3ansamuii UCTIONb3YIOTCS TaKue 0Opa3oBaTeNIbHbIE TEXHOJIOTMH KakK:
pelleHre TUOBBIX 3a/1a4 IS 3aKperuieHns U GOpMUPOBAHUS 3HAHUN, YMEHUN, HABBIKOB.

B pamkax camocmosmenvnou pabomsi CTyAEHTOB MPOBOAMTCS KOHCYJIBTHUPOBaHHE M IPOBEpPKa
JIOMAIIIHUX 33/IaHUH TIOCPEACTBOM 3JIEKTPOHHOM MOYTHI.



B nepuon BpeMEHHOro TNPUOCTAHOBIEHHSA IIOCEIEHUS OOy4YaloUIMMHCS MOMELICHUH WU
teppuropuu PITY st opranuzanuu yueGHOro mpoiiecca ¢ IpUMEHEHHEM AJIEKTPOHHOTO 00y4YeHUs U
IUCTAHIIMOHHBIX ~ 00pa30BaTENIbHBIX TEXHOJIOTMH MOIyT OBITh  KCIIOJB30BaHbl  CIEIYHOIINE
00pa3oBaTeNbHbIC TEXHOJIOTHH:

— BUJCO-JICKIINH;

— OHJIAWH-JIEKIIUY B PEKUME PEAIIBHOTO BPEMEHH;

— 3JICKTPOHHbIE YUeOHUKH, yueOHbIe 10COOUS, HayUHbIE U3/IaHHs B 3JIEKTPOHHOM BHUJIE U IOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECypcam;

— CHCTEMBI JUIsl DJIEKTPOHHOTO TECTUPOBAHHS;

— KOHCYJIBTALIUM C MCIIOJIb30BAHUEM TEJIIEKOMMYHHKALMOHHBIX CPEJICTB.

5. OneHKa JIAHKUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

5.1 CucreMa oleHUBAHUSA

Dopma KOHTPOJIS Makc. KOJIH4eCcTBO 0ANJI0B
3a onny padory Bcero
Tekymuil KOHTPOb:
- JJOKJIaz 5 Gamnos 10 6annos
- pacuérHo-Tpaduieckas pabota 10 6amos 20 6amroB
- TECTUPOBaHHE 5 6amos 10 6amnmos
- pedepar 20 GammoB 20 GammoB

[IpomexxyTouHast aTTecTalus — 3a4€T ¢ OLICHKOMN

- OTBETHI Ha BOTIPOCHI 20 6annoB
- UTOT'OBOE TECTUPOBAHUE 20 6amioB
HToro 3a cemecTp 100 Gamos

[TonmyueHHBII COBOKYIHBIN PE3yIbTAaT KOHBEPTUPYETCS B TPAAUIIMOHHYIO KAy OLICHOK M B IIKAITY
otieHoK EBporeiickoii cucreMsl eperoca u HakoreHus kpenutos (European Credit Transfer System;
nanee — ECTS) B cOOTBETCTBUM C TaOIHIICH:

[Ixana
100-6annpHast mkana | TpaaunuoHHas mkana
ECTS
95100 OTJIIMYHO A
83-94 B
68 — 82 XOpOIIIO 3a4TEHO C
56 - 67 JOBJICTBOPUTCIIBHO D
50 — 55 Y P E
20-49 FX
HCYOOBJICTBOPUTCIBHO HC 3a4TCHO
0-19 F
5.2 KpuTepuu BbICTaBJECHHS OLEeHKH 10 JMCHHUILIMHE
Bamasl/ | Ouenka no KpuTtepun oueHku pe3yabTaToB 00y4YeHHsI 10 TUCHUTIIIHHE
IIkana | AUCHUILIMHE
ECTS
100-83/ OTJIMYHO BricraBinsiercst oOyuaromeMycsi, €CJIi OH TIIyOOKO M ITPOYHO YCBOMJI TEOPETHUECKHUI U
AB MPaKTHYECKUI MaTepuall, MOXKET IIPOAEMOHCTPUPOBATh 3TO Ha 3aHATHIX U B XOJIE
’ MPOMEXYTOYHOH aTTeCcTaluy.
OOyuyaronMiicst NCUEPIIBIBAIOLIE U JIOTHYECKH CTPOWHO H3JlaraeT y4eOHbIil MaTepHua,
yMeeT YBsI3bIBATh TEOPHIO C TPAKTHKOM, CIIPABISIETCSI C pellIeHHeM 33/1a4




Baaasl/ | Ouenka nmo Kputepun oueHkn pe3yaibTaToB 00y4eHUsI 10 JUCUUIJIMHE

HMIxana | gucHUIIAHE
ECTS

npodeccroHaNFHOI HaNpaBJIeHHOCTH BBICOKOTO YPOBHSI CJIO’KHOCTH, MIPAaBUIILHO

000CHOBBIBACT IPHHSATHIC PELICHUS.

CB0OOIHO OpHEHTHPYETCS B yU4eOHOU 1 MpoecCHOHAIBHON TUTepaType.

O1eHKa 10 AUCIUIUIMHE BBICTABILIFOTCS 00yJaronieMycs ¢ y4ETOM pe3yIbTaToB

TEKyLIEW U IPOMEXYTOUHOM aTTECTALIMH.

KomnereHnny, 3aKperuiéHHbIE 32 JUCHUILTHHOMN, COOPMUPOBAHBI HA YPOBHE —

«BBICOKHI».

82-68/ XOpOIIIO BricTaBnseTcs o0y4aromemMycs, €CIH OH 3HAeT TEOPETUICCKUN M MPaKTHIeCKUN

C MaTepHa, IPaMOTHO U 10 CYILECTBY H3JIaraeT ero Ha 3aHATUSX U B XOJIe

MPOMEKYTOUHON aTTeCTALlUH, HE JIOMyCKasl CyIECTBEHHBIX HETOYHOCTEH.

OO6yuatonuiics IPaBUIBHO MPUMEHSET TEOPETUUECKUE TTIOJI0KEHUS IPH PELICHUN

MpaKTHYECKUX 33/1a4 Npo(hecCHOHATBLHOM HANPaBISHHOCTH PAa3HOTO YPOBHS

CJIO’KHOCTH, BJIaZieeT HEOOXOAMMBIMH IJISl TOTO HaBbIKAMU M PUEMaMH.

JlocTaTo4yHO XOpOIIO OPUEHTHPYETCS B yueOHOH 1 NpodhecCHOHATIbHOM InTeparype.

O1eHKa M0 AUCIMIUIMHE BBICTABILIFOTCS 00yJaronieMycs ¢ y4ETOM pe3yIbTaToB

TEKyIIeH W IPOMEKYTOIHON aTTeCTallHu.

KomnereHnny, 3aKperuiéHHbIE 32 JUCHUIIHHOHN, COOPMUPOBAHBI HA YPOBHE —

«XOPOLIMIA».

67-50/ yJIOBJIETBO- BeicraBnsercst oOygaromeMycs, €I OH 3HaeT Ha 0a30BOM ypOBHE TEOPETHUECCKUI 1

D,E PHTEIIBHO MPaKTHICCKHH MaTepual, 10TyCKaCT OTACIbHBIC OLIMOKH IIPU €T0 M3JI0KEHUH Ha

3aHATUAX U B X04€ TPOMEKYTOUHOU aTTCCTAlIUH.

OO0y4aronuiicss UCTIBITHIBAET ONpeeIEHHbIE 3aTPYIHEHUS B IPUMEHEHUU

TEOPETHYECKUX MOJIOKEHUH MPH PEIICHUH MPAaKTHYECKHUX 3a71a4 MPOo(ecCHOHaTbHON

HaIpPaBJIEHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, BIIaZIe€T HEOOXOIUMBIMHU IS

9TOTO 63.30BI)IMI/I HaBbIKaAMHU U HpI/IéMaMI/I.

JIleMOHCTpHPYET T0CTATOYHBII YPOBCHD 3HAHHS YUCOHOM JTUTEPATYPHI IO AUCIUILTHHE.

O1eHKa M0 AUCIMIUIMHE BBICTABIIFOTCS 00yJaronieMycs ¢ y4éToM pe3yIbTaToB

TEKyIIeH W MPOMEKYTOYHON aTTeCTallHu.

KomnereHnny, 3aKperuiéHHbIE 32 JUCHUITHHOHN, COPMUPOBAHBI HA YPOBHE —

«JIOCTATOYHBIN.

49-0/ HEY/IOBJICT- BricraBnsercst oOyqaromeMycs, €ClIi OH He 3HAaeT Ha 6a30BOM ypOBHE TEOPETHUECKUI

FFX BOPHUTEIIBHO 1 TPaKTHYECKHii MaTepHal, A0MycKaeT rpyOble OIIMOKH IPH €TO M3JI0KECHUH Ha
3aHATUAX U B X0JI€ IPOMEXKYTOUHOH aTTeCTaIHH.

OO0y4aronuiicss UCTIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B IPUMEHEHNH TEOPETUIECKHUX

TIOJIOKEHUH MPH PEIICHNH MTPAKTUUECKHX 3a/1a4 MPOeCcCHOHANbHON HAIPaBICHHOCTH

CTaHJAPTHOTO YPOBHA CJI0KHOCTHU, HE BJIAJCCT HeO6XOI[I/IMI)IMI/I JUIA OTOT'O HABBIKAMU U

IpUEMAMH.

JemoHcTpHpyeT (parMeHTapHble 3HAaHHS Y4eOHOM TUTepaTyphl 10 JUCIMILUINHE.

O1eHKa 10 AUCIMIUIMHE BBICTABISIFOTCS 00yUaronieMycs ¢ y4éToM pe3yIbTaToB

TEKyIIeH ¥ IPOMEKYTOYHOM aTTeCTalllu.

KomrmiereHInM Ha ypoBHE «I0CTaTOYHBII», 3aKPETUIEHHbIE 3a TUCIUILTMHON, HE

c(hOpMHUPOBAHEL.

5.3 OueHouyHble cpeacTBa (MaTepuHadbl) A8 TeKYIIero KOHTPOJS YycleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAUMHU 00y4aIOIIMUXCH N0 JMCIUIITIUHE

Texkymmii KOHTPOJIb
Ilpumepnule 3a0anun 0na pacuémno-zpagpuueckoii pavomor Nel
no meme «Ilakem Matlab»:
BAPUAHT 1
3anaHus U3 KHATH

Amkenassl B.O. Cucrema cuMBObHBIX BhiunciieHuin Maple : 3aganus u ynpaxsenus : YueOHo-
MeToanyeckoe nocodue. - TBeps: TBepckoit roc. yH-T, 2003. - 26 c. (nmepedeHs pecypcoB HTepHeT
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf ):

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



http://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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3amanust He0OXOAMMO BBHITIOJIHUTE MPH oMot cucreMmbl MatLab.

Ilpumepnuie 3a0anun 0aa pacuémno-cpaguueckoit pavoomor Ne2
no meme «llakem MathCAD»:
BAPUAHT 1

3amanus U3 KHUTH

Amikenasbl B.O. Cuctema ciMBOJIbHBIX BerunciaeHui Maple : 3aganus u ynpaxaeHus : YdyeOHo-
MeTroandeckoe mocoowue. - TBepn: TBepckoii roc. yH-T, 2003. - 26 ¢. (mepedenp pecypcoB MHTEpHET
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf ):

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

3aanusi HEOOXOIUMO BBITOJIIHUTE TIpH oMoty cucrembl MathCAD.

Tecmuposanue Ne 1
Ok3amen Ha noprasie HOY UHTYUT no kypcy «tMATHCAD 14: OcHOBHBIE CEPBHUCHI U TEXHOJIOTHID
http://www.intuit.ru/studies/courses/10678/1113/info

Tecmuposanue Ne 2
Ok3amed Ha nopraize HOY MHTYUT no kypcy «OcHOBBI pabOThI B cCUCTEME KOMIIBIOTEPHON ajredpsl
Mathematica» http://www.intuit.ru/intuituser/userpage/894900

Ilpumepnana memamuka 00K1a008 u peghepamos
Cucrema FreeMat u e€ npuMeHeHue.
Cucrema Maxima u e€ npuMeHEHHE.
Cucrema GNU Octave u e€ npuMeHeHHE.
Cucrema Scilab u e€ npumenenue.
Cucrema Sage u €€ mpuMeHEHHE.
Cucrema SINGULAR u e€ npuMeHeHHe.
Cucrema PARI/GP u e€ npumMeHenue.
Cucrema Reduce u e€ nprmMeHeHmHe.
9. Cucrema SMath Studio u e€ npumeHeHue.
10. Cucrema monenupoBanust Simulink u e€ npumeHeHue.
11. Cucrema mogenupoBanus MapleSim u e€ mpumMeHeHue.
12. Cucrema monenupoBanus GPSS u e€ npumenenue.
13. S3b1k mporpammupoBanus Python u ero npumenenwe.
14. bubnuoteka SymPy u e€ npumMeHeHHe.
15. bubnuoreka NUMPY u e€ npumeHeHue.

ONoGa~WNE

IMpomexxyTounas aTrecTanus (3a4eT ¢ OLEHKOI)
Konmponvuvie 6onpocwt no oucyuniune:

1. TlpuknagHbie 332491 U BUABI MAaTEMAaTUYECKUX MakeToB. COBpeMEHHbIE TPEOOBAHUS K
YHUBEPCAJIbHBIM MaTEMaTHUYECKUM MaKETaM.

2. OOuue cBeeHUs 0 MaTeMaTHYECKUX MTPOrpaMMHBIX cpeacTBax, cuctemax ACHU u cucremax
CAD/CAE.

3. Cucremsl mogenupoBanus Simulink, MapleSim, AnyLogic, UMUTAK, Arena, Business
Studio, PTV Vision VISSIM, GPSS.

4. SI3BIKM IPOTrPAaMMHPOBAHKS M OMOIMOTEKH JIjIs MaTeMaTudeckux BerauciaeHunii GAUSS, R,
Python(x, y), GNU Multi-Precision Library, GNU Scientific Library.

5. Apxutektypa cucreMsl Matlab. MnTepdeiic monb3oBarens. Onepauuu ¢ BEKTOpaMu U
Matpuniamu. PaGota ¢ rpadukoii. Yucnennbsie Mmetoibl. CpenctBa 00padOTKH JaHHBIX.


http://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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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Tumnossle cpencTBa nporpamMmupoBanus. Pabota co ctpokamu u ¢aitnamu. Busyansnoe
IIPOrpaMMHUPOBAHHUE.

Pacmmpenns Matlab u ux knaccugukanus. Simulink u mpuMeps! €ro UCMOIB30BAHUS.
[TakeTs! pacmmpenus Matlab 1t MaTeMaTH4eCKUX BBIYHUCICHUH.

Vcnonp30BaHne BHEITHHX SI3BIKOB IporpaMMmupoBanus. CereBbie Bo3MoxHOCTH Matlab.
PacrnipenienicHHbIE BEIYUCIICHHUS.

Apxutextypa cucrembl Maple. O0beKThI, THIIBI IEPEMEHHBIX, BbIpakeHus. CTaHJapTHBIE
¢yukuuu. I'padnyeckue cpeacrsa Maple u cpeacTBa BBo1a/BbIBOAA.

Amnanutnueckue npeodbpasoBanus B Maple.

MaremaTuueckuii aHaIu3, JIMHeHas anreOpa U aHamuTudeckas reomerpus B Maple.
Maremarnueckue Oubamorexku Maple. MatemaTudeckoe MojieaupoBanre B MapleSim.
ITporpammupoBanue 1 pa3paboTka NpHIIOKEHHUH B cpeae nakera Maple.

Hcnonp30BaHne BHENIHUX S3bIKOB IIporpamMmmupoBanus. CeTeBble BO3MOXKHOCTH nakeTa. Pac-
IIPE/ICTICHHbIE BBIYUCIICHHUS.

Apxutexrypa cucrembl MathCAD. Ctpykrypa nokymenta MathCAD. Beox u BeiBoa. Cran-
napTHble pyHKIUM. ['paduueckue cpecTBa CUCTEMBI.

OnemeHTapHas MareMaruka. Onepanuy ¢ YuciaaMu, BEKTOpaMu U MaTpuliamMy. TouHoe u
NpUOIMKEHHOE PEIICHUE YPaBHEHNUH, HEPABEHCTB M CUCTEM.

Pemenue 3anay nuHelHON anreOpbl ¥ aHaauTHYECKON reomeTrpun B nakere MathCAD.
AHanutuyeckre npeodpa3oBaHus BbIPAXKEHUI.

Matemaruueckuii ananus B MathCAD. BusyanbHoe MaTeMaTnyeckoe MOAECIMPOBAHNE U
peleHue 3aja4d BeluucauTeabHol MmareMaTuk B MathCAD.

Hcnonp30BaHne BHENIHUX S3bIKOB IIporpaMmmupoBanus. Co3gaHue 3J1€KTPOHHBIX KHUT U
kosutekmii JokyMeHToB MathCAD. CereBbie BO3MOKHOCTH TAKETa.

Apxutekrypa cucrembl Mathematica. OObEKTBI, TUIIBI IEPEMEHHBIX, BEIpaXKeHUsI. KOHTEKCTHI.
Crannaptable ¢pyHkuuu. ['paduyeckre BO3MOKHOCTH CUCTEMBI. BBO/ 1 BBIBOI.
CumBosnpHbIE peoOpazoBanust. MaremaTuueckuil ananus B cucreMe Mathematica.

Pabora ¢ marpuniamu u criuckamu. Perienue 3a1a4 aMHERHON anreOpbl U aHATUTHYECKON
FE€OMETPHH.

Bcerpoennsble nakersl pacivpenus. Co3gaHue U NpUMEHEHUE BHEIIHUX ITAaKETOB PacIIuPEeHHUs.
Pazpabotka npunoxenuii B cpese nakera Mathematica u paznuusbsie cTUIN
MIPOrpaMMHUPOBAHHUSL.

O6mue cBeeHus o si3bIke nporpammupoBanust R. Tunsl gaHHbIX B R v mpuHIMIIBI paboThI €
HUMU. BeKTOpr30BaHHbIE BHIYMCICHUS.

I'padpuueckue cpenctna a3bika R. I'paduueckue ycTpoiicTBa U rpaguecKue OniuH.
Cratuctuueckas 00pabOTKa JaHHBIX ¢ MOMOIIBIO R. VIHTeIeKTyanbHbIM aHaIN3 JaHHBIX C
nomompbio R.

Hmozoeoe mecmupoeanue

Ok3amen Ha noprasie HOY UHTVYUT no kypey «Cepsucst MATHCAD 14: peanu3zanus TeXHOIOTHMA
HKOHOMHKO-MATeMaTHIECKOTO MOICITUPOBAHUS
http://www.intuit.ru/studies/courses/12160/1166/info

6. YueOHo-MeToqUYecKoe M HMHPOPMALIMOHHOE O0ecTeueHue TUCIUTLINHBI

6.1 CnHucOK HCTOYHHKOB U JIUTEPATYPHI

Jlurepartypa

OcrosHas


http://www.intuit.ru/studies/courses/12160/1166/info
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bazoBeie pazmensl matemaTuku s OakanaBpoB B cpene MATLAB: ydeOnoe mocobue /
[TnoxotnukoB K.DO., - 2-¢ usn. - Mocksa :HUILl NMH®PA-M, 2018. - 1114 c.: 60x90 1/16. -
(Beiciree obpasoBanme) ISBN 978-5-16-106605-8 (online) - Tekct : smexkrponnsii. - URL:
http://znanium.com/catalog/product/966050

AnanweB B. 3. Cucremsl komnbrotepaoit anredpsi: MAPLE: uckycctBo mporpaMMupoBaHust /
B. 3. Ananpes. - M.: JIa6. 6a30BbIx 3HaHuii, 2006. - 791 c.

Pakutun, B. M. PykoBoacTtBo mo Merogam BbluucieHuil u npuioxenus MATHCAD
[DnextponHsIii pecype] / B. U. Pakutun. - M.: ®U3MATIIUT, 2005. - 264 c. - ISBN 5-9221-
0636-8. - Pexxum poctyma: http://znanium.com/catalog/product/410759

@OyHKIIMN KOMIUIEKCHOW TIEPEMEHHOM, PSJIbI U ONEpalioHHOe McuuciieHne: KommbroTepHble
TEXHOJIOTUH peIeHus 3a1a4 u npumepoB B Wolfram Mathematica : yue6Hoe mocobue / K.B.
Turos, H.JI. 'openo. — M. : PUOP : UHOPA-M, 2017. — (Bsicmee o6pa3oBanue). — 238
C. — https://doi.org/10.12737/25089. - Pexum JOCTyTA:
http://znanium.com/catalog/product/773565

Brenenue B cratuctuueckoe odydenue ¢ npuMmepamu Ha si3bike R / E. JIxeiimc, JI. Yutron, T.
Xactu, P.B. Tubmmupanu ; niep. ¢ anrit. C.3. Mactunkoro. - 2-¢ u3j., ucmp. - Mocksa : JIMK
[Ipecc, 2017. - 456 c.

ﬂOl’lOﬂHl/lmeﬂbHClﬂ

1.

[InoxornukoB, K.O3. Meronpl pa3pabOTKM MaTeMaTH4YECKHMX MOJENEH U BBIYMCIUTEIbHbBIN
JKCIepuMeHT Ha 0ase makera Matlab : kypc nekuwmii / K.9. [Inoxotnukos. - M. : COJIOH-IIp.,
2017. - 628 c. - ISBN 978-5-91359-211-8. - Tekct : osnekrponsbid. - URL:
https://znanium.com/catalog/product/1015051

Anrebpa u reomerpusi. COOpHHK 33aJad M PEUICHUH ¢ MPUMEHEHUEM cucTeMbl Maple: yueO.
nocobue / M.H. Kupcanos, O.C.KysnenoBa. — M.: HNH®PA-M, 2016.— 272 c.—
www.dx.doi.org/ 10.12737/20873. - Pexum JOCTyIIA:
http://znanium.com/catalog/product/648409

OO6bikHOBeHHBIE U depeHnanbHble ypaBHEeHUsT U cucreMa Maple: YueOHoe mocobue /
Eropos A.H. - M.:COJIOH-IIp., 2016. - 392 c.: ISBN 978-5-91359-205-7 - Pexxum moctyma:
http://znanium.com/catalog/product/858610

. Pemenmne 3aaa4 BBIYHCIUTEILHON MaTeMaTHKU C HCIIOJb30BAHUEM S3bIKA InporpaMMHUpOBaHUA

naketa MathCad / Tpomuna I'. B. - HoBocu6.: HI'TVY, 2009. - 86 c.: ISBN 978-5-7782-1283-1
- Pexxum noctyna: http://znanium.com/catalog/product/546391

DKOHOMHKO-MAaTEMAaTHYECKOE M SKOHOMETPUYECKOE  MOJCIUPOBAHHE:  KOMITBIOTCPHBIN
npakTukyM : yded. mocoome/ B.D. KommakoB. — M.: MH®PA-M, 2017.— 396 c. —
www.dx.doi.org/10.12737/24417. - Pexum JIOCTYyTIa:
http://znanium.com/catalog/product/758027

JIuneitHoe nporpammupoBanue. Ilpaktukym : yued. mocobue / A.C. lleBuenko. — M. :
NH®PA-M, 2018. — 297 c. - Pexxum poctyma: hitp://znanium.com/catalog/product/1007387

Pamka, C. Python m mammHHOe oOyueHHe: KpaiiHe HeoOXoaumoe MocoOue Mo HoBeuIIen
MpeACcKa3aTeNIbHONW aHAIUTHKE, 00s13aTeNbHOE IS 0oJiee TITyOOKOro MOHUMAHUS METOI0JIOTHI
MmammHHOro obyyenus / C. Pamka ; mep. ¢ anrin. A.B. JlorynoBa. - Mocksa: JIMK Ilpecc,
2017.-418c.

6.2 Ilepeyens pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKALMOHHOM ceTH «AHTEpHET».

1.

Amkenassl B.O. Cucrema cumBOIBHBIX BbhlumciacHuii Maple : 3amanus u ynpakHEHUS :
YyeOHo-mMeTonuueckoe mocobme. - Twepb: Tsepckoit roc. yH-T, 2003. - 26 c.
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf



http://znanium.com/catalog/product/966050
http://znanium.com/catalog/product/410759
http://znanium.com/catalog/product/773565
https://znanium.com/catalog/product/1015051
http://znanium.com/catalog/product/648409
http://znanium.com/catalog/product/858610
http://znanium.com/catalog/product/546391
http://znanium.com/catalog/product/758027
http://znanium.com/catalog/product/1007387
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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2. HBanoB A. u ap. [Ipaktukym no kommbroTepHoit reometpun. Yueb. kypc HOY UHTYUT
[DnexTponHsIil pecypc]. - Pesxum mocryna: http://www.intuit.ru/studies/courses/645/501/info
3. Kupsesuos /1. Beicmias maremaruka Ha MathCAD. Yue6. kypc HOY UHTYUT [DaeKTpOoHHBI#H
pecype]. - Pexxum noctyma: http://www.intuit.ru/studies/courses/476/332/info
4. Hazapos /., [Toxxapckas I'. MATHCAD 14: OcHOBHBIE CEPBUCHI U TEXHOJIOTHH. Y4el. Kypc
HOY UHTVYUT [DnexTponnsiii pecypc]. - Pexxum nocrymna:
http://www.intuit.ru/studies/courses/10678/1113/info
5. Haszapos /1., [Toxkapckas I'. Cepsucst MATHCAD 14: peanmm3anus TeXHOJIOTHI DKOHOMHUKO-
MaTeMaTuyeckoro MmoaenupoBanus. Yued. kypc HOY MHTYUT [DnekTpoHHbIN pecypc]. -
Pexxum nocryna: http://www.intuit.ru/studies/courses/3681/923/info
6. Cenos E. OcHOBBI paboThl B CHCTEME KOMIIbIOTEpHOU anredpsl Mathematica. Yue6. kypc HOY
UHTYUT [DnekTpoHHbIi pecypc]. - Pexum gocryna:
http://www.intuit.ru/studies/courses/4765/1039/info
7. YueOHO-OOpa3oBarenbHas  (u3uMKO-MareMartudyeckas Oubnmoreka Ha mopraie MUP
MATEMATUYECKNX VYPABHEHUI [Daextponusii pecypc]. - Pexum gocryma:
http://eqworld.ipmnet.ru/ru/library.htm
HanunonaneHast ssnextponHnas 6ubnmuorexa (HO5) www.rusneb.ru
ELibrary.ru Hay4unast anekrponnas 6udianoreka www.elibrary.ru

6.3 IIpodeccnonajbHble 0a3bl JAHHBIX H HH(POPMAIHOHHO-CIIPABOYHbIE CHCTEMBbI

Joctyn k npodeccruonanbHbIM 0a3am qanubix: https://liber.rsuh.ru/ru/bases
WHdopMaioHHbIe CIIPABOYHBIC CHCTEMBI:

1. Koncynbrant Ilmoc

2. Tapant

7. MaTepuaJbHO-TeXHHYeCKOoe o0ecneuyeHue TUCITHIIIHHBI

Jns  oOecrieueHWs]  AMCHUIUIMHBI  HCIONB3YeTCS  MaTepualibHO-TEXHHMYecKas  Oasza
00pa30BaTEeNbHOrO YUPEKICHUS:

- Ons nexkyuti: y4yeOHble ayJUTOPHM, OCHAIIEHHBIE JOCKOW, KOMIBIOTEPOM WM HOYTOYKOM,
IIPOEKTOPOM (CTaLlMOHAPHBIM WUJIU MIEPEHOCHBIM) JUIsl IEMOHCTPALK Y4eOHBIX MaTepUaIoB.

CocraB nporpaMMHOT0 00€CTICUeHHUS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

- 01 NPAKMUYecKux 3ausAmull: KOMIbIOTEPHBIN KJIACC WM J1abopaTopusi, OCHALIEHHbIE JOCKOM,
KOMIIBIOTEPOM MJIM HOYTOYKOM JUIsl IpernojaBaTens, KOMIIBIOTEpaMH I 06yqa101unxcs1,
MPOEKTOPOM  (CTAalMOHAPHBIM WJIM TMEPEHOCHBIM) JJIS JAEMOHCTpPAaluU Y4YEOHBIX
MaTEpUAIOB.

CocraB mporpaMMHOTO 00€CTICUCHHUS:
Windows
Microsoft Office
Mozilla Firefox
S3pIk mporpammupoBanus R
SI3pIK iporpammupoBanus Python
Matlab
Mathcad Education - University edition
Maxima

ONoGk~wWNE


http://www.intuit.ru/studies/courses/645/501/info
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.intuit.ru/studies/courses/4765/1039/info
http://eqworld.ipmnet.ru/ru/library.htm
https://liber.rsuh.ru/ru/bases
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9. Sage
10.  Kaspersky Endpoint Security

8. O0ecnieueHne 00pa3oBaTEIbLHOIO MpoLecca JJIsl JUIl ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJINI0B

B xonme peamuzauuy JUCHMIUIMHBL HCIIOJB3YIOTCS CIEAYIOLIUE JONOJHUTEIBHBIE METO/BI
0o0yuyeHMsl, TEKyLIero KOHTPOJS YCHEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalud OOy4YaroLIMXCs B
3aBUCUMOCTH OT UX WHIMBHUIYaJTbHBIX 0COOCHHOCTEMH:

® Uil CJEMBIX W CIA0OBUIAIIUX: JIEKIUM O(QOPMIISIIOTCA B BHJE AJIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA CO CIIEHUAIM3UPOBAHHBIM TPOTPAMMHBIM 00ECIIEUECHUEM;
IIUCbMEHHBIE 3a/1aHUS BBINOJIHAIOTCA HA KOMIBIOTEpE CO CIHELUAIN3UPOBAHHBIM IPOIPAMMHBIM
o0ecriedyeHneM WM MOTYT OBITh 3aMEHEHbl YCTHBIM OTBETOM; OOECIICYMBACTCS WHIMBHIYaIbHOE
paBHOMepHOe ocBelieHue He MeHee 300 JIOKC; IS BBINOJHEHMs 3aJaHusl IpU HEoOXOAMMOCTH
IIPEIOCTABIIAECTCS YBEIMUMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAaKXKE€ HCIIOJb30BAHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONCTB; MMCbMEHHBIE 3aJaHUs 0(OPMIIAIOTCS YBEIMYEHHBIM HIPU(TOM; S3K3aMEH
1 3a4€T MPOBOSATCS B YCTHON (pOpME MIIH BBITIOJIHSIOTCS B MIMCBbMEHHOM (popMe Ha KOMITbIOTEpE.

® Ul TUIyXUX M CIA0OCIBIIAIINX: JIGKIUU OQOPMIISIOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTa,
au00  MpeaocTaBiseTCs  3BYKOYCHJIMBAMOIIAS — anmapaTypa HMHAWBUAYAJIBHOTO  IOJb30BaHUS;
MUCHbMEHHBIC 33JaHUsl BBIOJNHSIOTCS HAa KOMITBIOTEpE B NMHUCBMEHHOH (opme; dK3aMeH U 3auéT
IIPOBOJIATCS B MUCBbMEHHOM (hopMe Ha KOMIIbIOTEPE; BO3MOKHO IIPOBE/IEHUE B (hOpME TECTUPOBAHMUS.

® /Ul JIMILl C HApyLIEHUSIMU OIMOPHO-JBUTATEIBHOIO ammapara: JIEKIUU o(GopMIISIIOTCS B BHJIE
ANEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C IIOMOLIbI0 KOMIBIOTEPA CO CHEIHAIN3HPOBAHHBIM
IIPOrpaMMHBIM ~ OOecrieYeHUeM; IHCbMEHHbIC 3a/laHUsl  BBIOJHSIOTCS Ha KOMIBIOTEpE CO
CHEHATM3UPOBAHHBIM NIPOTPAMMHBIM 00ECIIEUEHUEM; 3K3aMEH U 3a4€T IPOBOASTCS B YCTHOU (hopme
WJIH BBINOJIHAIOTCS B MUCbMEHHOM (popMe Ha KoMIbrOTEpe.

[Ipu HEOOXOIMMOCTH NPEyCMaTPUBAETCS YBEIMUEHNUE BPEMEHH IS [TOJITOTOBKH OTBETA.

[Iponienypa npoBeneHHs MPOMEKYTOYHOM aTrTecTalMy JUid OOy4aroIUXCsl YCTaHABIMBAETCS C
y4€TOM MX MHJIMBUIYaJbHBIX MCUX0(U3HUECKHX ocoOeHHOcTel. [IpoMexxyTouHas arrectalus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipn npoBeaeHMHM mpoLEAYphl OLIEHUBAHUS pPE3yIbTaTOB OOYy4YEHMsI MpeaycMaTpuBaeTcs
HCIOJIb30BaHNE TEXHUYECKHX CPEICTB, HEOOXOJUMBIX B CBS3M C MHAWBUIYAJIbHBIMU OCOOCHHOCTSIMU
oOyyaromuxcsi. OTH CpEACTBA MOTYT OBbITh MPEAOCTAaBICHbl YHUBEPCUTETOM, WJIH MOTYT
HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CPECTBA.

[IpoBenenue nmpoueaypsl OLEHUBAHUS PE3yIbTaTOB OOYYEHMs JOMYCKAeTCsl ¢ MCIOJIb30BAHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 10CTyll K HMHGOPMAMOHHBIM U OuOIMOrpaduueckuM pecypcaMm B CETH
WuTepHeT it Kax0ro odydaromierocs B popmax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10pPOBbS U
BOCHPHUATHS UH(OPMALIUU:

e ISl CIENbIX W CHA0OBUIAIIMX: B IE€YAaTHOM ¢opMme yBEIWYEHHBIM WIPUPTOM, B (opme
3JIEKTPOHHOIO IOKYMEHTa, B (hopMme aynnodaiina.

® JUUIs TIIyXUX U CJIa0OCIBIIAIUX: B Ie4aTHOU ¢opme, B GopMe IEKTPOHHOTO JOKYMEHTA.

® 17151 00YYaIOLINXCSl C HApYIICHUSIMU OMOPHO-ABUIaTeIbHOIO anmapara: B IeyaTHOH ¢opme, B
(dhopme 2IeKTPOHHOTO JOKYMEHTa, B popMme aynnodaiina.

VY4eOHble aylIUTOpUU AJIi BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENbHOM paboThl, HayuyHas
O6ubnuoTeka M WHBIE TMOMENIEHHs Ui OOY4YEeHHs OCHAIEHBbl CIEHUATbHBIM O00O0pYyZOBaHUEM U
y4eOHBIMH MECTaMH C TEXHUYECKUMHU CPeICTBaMU O0yUEHHUS:

® ISl CIIENBIX U CJIa0OBUISIIMX: YCTPOUCTBOM JJIsi CKAHUPOBAHMS M UTeHUs ¢ Kamepoi SARA
CE; nucruteem bpaitna PAC Mate 20; npuntepom bpaiing EmBraille ViewPlus;
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oIl TIHYXUX W CIHA0OCHBIIIAIIUX: aBTOMAaTH3UPOBAHHBIM pabO4YMM MECTOM JUIsl JIIOACH ¢
HapyIIEHHEM CIIyXa U c1a0O0CTBIIIANINX; aKyCTUYECKUN YCHUIIUTEINb U KOJIOHKU;

o1 OOyYalOIIMXCS C HApyMIEHWSIMHU OIOPHO-ABUTATEILHOTO armnapaTa: IepeaBUKHBIMH,
peryiupyemMbIMu dproHomudeckuMu napramu CH-1; KOMOBIOTEPHOW TEXHHKOH CO CIIEUaIbHBIM
IPOrPaMMHBIM 00ECTICYCHHEM.

9. MeToauuyecKkue MaTepHuaJibl

9.1 IlnaHbl NPAKTHYECKUX 3aHATHH

Tema 1. ITaker Matlab.

dopma npoBeIeHNs — peIIeHUE TUTIOBBIX 3aj1ay s 3aKpeIUIeHUs 1 pOpMUPOBaHUS 3HAHUH, YMEHUH,
HAaBBIKOB

IIpuMepHbIe 3a7a4u 1JIs1 pellieHUsI B Ay IMTOPHU:
BeImonHuTh 3a1aHus HEOOXOAMMO MPH momoIiu cucremsr Matlab.

W3 xuuru Amikenasst B.O. [1, 11.6.2]:

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

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

Jomarinee 3aianue: Pazgen 1 Ne 1(2,6); 3(2); 4; 8(2); Pazmen 2 Ne 2(2); 4;
Paznen 3.1 Ne 1(2,5); Paznen 3.2 Ne 1(2,10,18);
Paznen 3.3 Ne 1(4); 2(5); 4(6,9); Paznen 3.4 Ne 2(4);
Paznmen 5 Ne 1(2); 2(2); Paznmen 6.1 Ne 1(B); 3(2);
Paznen 6.2 Ne 1(B); 3.

JlonoaHUTENBHO: Paznmen 1 Ne 1(3,7); 3(3); 5; Paznen 2 Ne 2(3); 1;
Pazgen 3.1 Ne 1(3,6); Paznen 3.2 Ne 1(3,11,19);
Paznen 3.3 Ne 1(5); 2(6); 4(7,10); Paznen 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(1); 4.

KoHnTpoJsbHbBIE BONIPOCHI:

1. CumBosbHBIE BRIYKCACHUS Tipu oMot Matlab.

2. Perienre ypaBHeHH 1 HepaBeHCTB mpu oMoty Matlab.

3. Pemenue 3anay anreOpsl mpu nomornu Matlab.

4. PerieHre 3aa4 MaTeMaTHIECKOro aHanu3a npu nomouru Matlab.

5. Pemienue audhepeHmanibHBIX U MHTETPAIbHBIX YpaBHEHHH Tipu momomu Matlab.
6. Pemrenue 3anau ontumusaiuu npu nomoriru Matlab.
7. Busyanuzanus pereHuun.

Tema 2. Ilaker Maple / Sage.

®dopma npoBeieHNs — pelIeHHe TUMOBBIX 3a/1a4 7S 3aKpeIuieHus U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpuMepHBbIe 327241 1JIs1 PeLICHUsS] B Ay IMTOPHU:

BrimonmHuTh Bee 3a1anust mpakTHueckoro 3anatust Nel mpu nomoru cuctemsl Maple wim cuctemsr
Sage. CpaBHHUTB NOJTYYECHHBIE PE3YIIBTATHI C pe3yIbTaTaMu mpakTiHaeckoro 3auaTust Nel. CpaBHUTH
3¢ HEKTUBHOCTD U yIOOCTBO PA3TUYHBIX HCIIOJIB30BAaHHBIX MATEMaTHUECKUX MAKETOB MPU PEIICHUN
ITOCTaBJIEHHBIX 3a/1a4.
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KoHTpoJibHbIE BOIPOCHI:
1. CumBoOIIbHBIE BEIUUCIICHUS TIpH oMot Maple.
. Perrenne ypaBHeHuii 1 HepaBeHCTB nipu oMoty Maple.
. Pemenue 3anau anreOpsl npu nomoum Maple.
. Perrenue 3anay Mmarematiyeckoro ananusa npu nomomu Maple.
. Pemenune muddepeHmanbHbIX 1 MHTETpaIbHBIX yYpaBHeHUH pu nomoru Maple.
. Perrenwue 3anay ontuMuzanuu npu nomoru Maple.
. Buzyanuszanus pemieHui.

NN D BN

Tema 3. Ilaker MathCAD.

dopma npoBeIeHNs — peIIeHUE TUTIOBBIX 3aj1ay s 3aKpeIUIeHUs 1 pOpMUPOBaHUS 3HAHUH, YMEHUH,
HAaBBIKOB

IIpuMepHbIe 3a7a4u 1JIs1 pellieHUsI B Ay IMTOPHU:

BrinosnnuTh Bee 3a1anus npaktudeckoro 3aHatus Nel npu nomomu cucteMbl MathCAD. CpaBHUTH
MIOJIyYCHHBIC PE3YJIBTATHI C Pe3ybTaTaMu MpakTudeckux 3auatuid Nel, 2. CpaBHUTH 3 PEKTUBHOCTD U
yI00CTBO PA3IMYHBIX HCIOIH30BAHHBIX MATEMAaTHUYECKUX MTAKETOB MPU PELICHUH IMOCTABICHHBIX
3ajad.

KonTposabHbie Bonpocsl:
1. CumBoabHBIe BerunciaeHus npu nomomu MathCAD.
. Pemenune ypaBHenuit u HepaBeHcTB 1ipu oMoy MathCAD.
. Pemrenue 3anau anre6psr mpu momoru MathCAD.
. Pemenue 3anau matematuueckoro ananusa mpu nomorau MathCAD.
. Pemenne nuddepeHinaibHbIX 1 HHTETPaIbHbIX ypaBHeHu# npu nomornu MathCAD.
. Pemenue 3anauy ontumusanuu npu nomorm MathCAD.
. Busyanusanus peieHun.

~N N kW

Tema 4. ITaker Mathematica / Maxima.

qbopMa MMPOBEACHU — PCHICHUC THUITIOBBIX 3a/1a4 JJIA 3aKPCIJICHUS U q)OpMI/IpOBaHI/IH 3HaHPII>i, YMeHHﬁ,
HaBBIKOB

IIpumepHbIe 3a1a4M 1JIs1 peLICHUSI B ayIMTOPHH:

BrimonnuTs Bee 3aanus npaktudeckoro 3anatust Nel npu nomomum cucremsl Mathematica mim
cuctembl Maxima. CpaBHHUTB MOJTyYEHHBIC PE3YJIBTATHI C Pe3yJIbTaTaMU MPAKTHYECKUX 3aHATHI Nel,
2, 3. CpaBHUTBH 3(PPEKTUBHOCTH U Y00CTBO PA3TUUYHBIX UCIIOJIH30BAaHHBIX MATEMATUYECKHUX MTAKETOB
IIPY PEIICHNUN NIOCTABIEHHBIX 3a/a4.

KoHTpoJsbHbBIE BONIPOCHI:
1. CumBoIIbHBIC BBIUKCIICHUs TipH moMon Mathematica.
. Perienne ypaBHeHuii 1 HepaBeHCTB npu momornn Mathematica.
. Pemrenne 3anmau anre6psr mpu momornm Mathematica.
. Pemenne 3anau MaTemMaTHueckoro aHanusa npu nomomu Mathematica.
. Pemenne nuddepeHiraibHbIX 1 HHTETPaIbHBIX ypaBHeHU mpu oMoy Mathematica.
. Pemenne 3anay ontumusanuu npu nomorm Mathematica.
. Buzyanuszanus pemenuit.

NN DR W

Tema 5. SI3bik R.
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dopma npoBeieHNs — pelIeHHEe TUIIOBBIX 3a/1a4 7S 3aKperuieHus U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpumepHbIe 3a1a4M /151 pelIeHUs] B ayIMTOPHUM:

BrinonnuTk Bee 3aanus npaktudeckoro 3anatust Nel B BerancnutenbHol cpene R. CpaBHUTH
MOJYYEHHBIE PE3yJIbTAThI C pe3yJibTaTaMM NpakTUueckux 3ansatuid Nel, 2, 3, 4. CpaBHUTH

3¢ (HEKTHBHOCTH U YJOOCTBO Pa3IMYHBIX UCIOJIB30BAHHBIX MATEMATUYECKUX ITAKETOB MIPH PEIICHUN
MIOCTABJICHHBIX 3a7[ay.

KoHuTpoJbHbIe BOPOCHI:
1. CuMBOJIBbHBIE BBIYUCICHUS TP oMoniu R.
. Pemmrenue ypaBHeHuU 1 HEpaBEHCTB MTpU omony R.
. Pemmenue 3anau anreOpsl npu momoutn R.
. Pemmrenue 3aj1ay MmaTeMaTH4YeCKOro aHajau3a rnpu nomomu R.
. Pemmenne muddepeHmanbHbIX ¥ HHTETPATBHBIX YPABHEHHH MPHU oMot R.
. Pemmenue 3aiau ontumuzanuu rnpu nomomu R.
. Buzyanuszanus perenui.

NN DR W N

9.2 MeToauuecKkue PECKOMEHIAUHA ITO MMOATOTOBKE MUCHbMECHHBIX paﬁoT

Pedepar no muctummae «IIporpaMMHbIe cpeacTBa HAYYHOTO HCCIea0BaHus»y 00bEMoM 15-20
CTpaHMIL BBIIIOJHAETCS CTYAEHTOM I10 TEME, COIJIacCOBAaHHOM ¢ mpenoaasareneM (pasaen 5.3). IIpaBuna
opopmnenus pedepara coBHamalOT C TNpaBWwiIaMu Oo(oOpMIICHHS KypcOBOW pabOTBI, KOTOpBIE
cojiepkarcs B «MeToIu4ecKUX pPeKOMEHJAlMAX O MOArOTOBKE M O0(OPMIIEHUIO KypCOBOM PabOThD»
(odunmansusbiii caiit kapenpet ®IIM UMHTDB PITY).

OTueT MO BBINOJHEHUIO pacdyeTHO-rpaduueckux pabor no aucuuiuinHe «lIporpamMmHsble
CpeAcTBa HAYYHOTO HCCIIEAOBaHU» 00bEMOM 15-20 cTpaHUI] BHIMOIHAETCS CTYISHTOM IO KaXKTOH
pabote otnensHO. IlpaBuia ogopmiieHHsT OTYETa MO BBHINOJIHEHHUIO PacyeTHO-rpadUuecKux padboT
COBIIAIAIOT C MpaBmIIaMH opopMIIeHUs pedeparta.
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[Ipunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbl JUCIUATUTHHEI

AHHOTAIIUSI PABOYEHA ITPOT'PAMMBI JIUCHUATLIAHBI

Jucnurmiunna «[IporpaMMHBIE CpEICTBa HAYYHOTO UCCIICOBAHHS» pean3yeTcs Ha (haKyIbTeTe
UHQOPMAIIMOHHBIX CHCTEM U Oe3omacHOCTH Kadenpoil QyHIaMEHTANIbHOH | NPHUKIAIHON
MaTeMaTHKH.

Llens aucHumIMHbEL (GOPMUPOBAHUE Y CTYACHTOB aJCKBATHBIX NPEJICTABICHUH O COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CpPEJICTBAX HAYYHBIX MCCICAOBAHUN Ii UX SPPEKTUBHOIO MPAKTHYECKOTO
NPUMEHEHHs TP PEIICHUH aKTyalbHBIX 3aJad B Pa3IMYHBIX O0JAcTAX HAyKd W HHKXEHEPHOH
NPaKTUKH, Pa3BUTUE y CIIyIIaTeel HaBBIKOB MCIIOJIB30BAHUS CIICIUATBHBIX POTPAMMHBIX CPEJICTB U
COBPEMEHHBIX TEXHOJIOTUH MaTeMaTHYECKOTO MOJICITUPOBAHUS ITPU PEIICHUH IPUKIAIHBIX 3a1a4.

3agayn: O3HAKOMHUTH CTYJCHTOB C COBPEMEHHBIMH  CIICIHAIM3UPOBAHHBIMHU  SI3BIKAMH
NPOTrPaMMHPOBAHHS  BBICOKOTO  YPOBHS TNPO(ECCHOHATBHBIX MAaTEMAaTU4YeCKUX I1aKeTOB  JUIs
pa3pabOTKH HOBBIX AJITOPUTMOB U CO3/IaHUSI MHTCIUICKTYaJbHBIX MHTCPPEUCOB K BBIYMUCIUTEIBHBIM
poLeaypam.

JlucumIuivHa HarpasliieHa Ha (POPMHUPOBAHKE CIICIYIOLIMX KOMITCTCHIIUI:

e [IK-2. CrocobeH OCyHIECTBIATH IMOWCK, M3Y4YEHHE U Pa3pabOTKy HOBBIX TEOPETHUECKUX HIIH
NPaKTHYECKUX IMPOOJIeM, CBEIECHHH OTHOCSIIMXCS K PEIICHHIO TEKYIIMX HAayYHBIX HCCIEIOBAHHH,
MPOM3BOJCTBCHHBIX 33ja4; B MH()OPMALMOHHBIX CpelaX HAaXOIHTh, CO3/IaBaTh OCHOBHBIC AJICMEHTHI
OyIyIMX MaTeMaTHYECKUX CTPYKTYP HJIM KOHCTPYKTHBHBIX MaTeMaTHYECKUX MOJICIICH.

B pe3ynbTare 0CBOCHHUS IUCIUIUIMHBI O0YYAIOIIUICS JTOJKEH:

3namsb: yHUBEpcaJbHbIC MaTeMaTHYeCKHE MaKeThl HPHKIaAHbIX mporpamm Matlab, Maple,
MathCAD, Mathematica, Maxima u ap., OCHOBBI HX SI3bIKOB IIPOIPAMMHPOBAHUS, MOJIYJIM PACIIHPEHHUSI
MaTeMaTHYECKUX IaKETOB, IOMYJISIPHbIE CHUCTEMbl MMHTALMOHHOTO MOJICITHMPOBAHUS, COBPEMEHHBIC
HEWPOCETEBbIC MAKEThI M APYTUE CICIHATN3UPOBAHHBIC IPOrPAMMHBIC CPE/ICTBA

Ymemb: IpUMEHSTh MaTeMaTHUECKHE MAKEThI, pa3padaThIBaTh arOPUTMBI U MHCTPYMEHTAIbHBIC
CpelcTBa JUIsl pElICHHs MPUKIAIHBIX 3a1a4, a TaKKe CO03[aBarh MHTEP(EHChl K BBIYMCIUTEIHLHBIM
nporeaypam

Bnaoems: HaBbIKaMu pabOTHI ¢ Pa3IMYHBIMU MPOTPAMMHBIMH CHCTEMaMH U WHCTPYMEHTaMH
pa3pabOTKy MpH peIIeHUH MPUKIIaJHBIX 3a1a4.

Mo aucHMIUIMHE TPEAYCMOTPEHA MPOMEKYTOYHAS aTTECTAIMs B pOpME IK3aMeHa.

OOmiast TpyJO0EMKOCTh OCBOCHUS TUCLUIUIMHBI JUIi OYHOW (OPMBI OOyUYEHHsS COCTaBISET 5
3a4eTHBIX €JMHUI], OOIIas TPYIOEMKOCTh OCBOCHHUS JUCIMIUIMHBI JUIS OYHO-3a09HOW (POPMBI
00yd4eHUs] COCTaBJSIET 4 3a4eTHbIC CIUHHIIBL.



