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1. IlosicHuTEeIbHAA 3aIIUCKA
1.1. lean u 3agau JAUCHUILIHHDI

Lenv Oucyunnunvl: (GopMHpOBaHME y CTYACHTOB aJeKBATHBIX MPEJCTABICHUNH O COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX CPEJCTBAX HAYYHBIX HCCIENOBAaHUA UIsI UX SPPEKTHBHOTO MPAKTHIECKOTO
NPUMEHEHUS TMPU PEIICHWH aKTyalIbHBIX 3aJad B Pa3lUYHBIX OO0NACTAX HAYKH U WHKCHEPHOM
MIPaKTUKH, PA3BUTHE y CIyIIaTeJel HABBIKOB MCIIOIB30BAHMS CIICIIMAIBHBIX MTPOTPAMMHBIX CPEJICTB U
COBPEMEHHBIX TEXHOJIOTHI MaTeMaTHYECKOTO MOIETMPOBAHUS IPU PELICHUU TPUKIAAHBIX 3a1a4.

3adauu Oucyunaumsl: O3HAKOMHUTH CTYJEHTOB C COBPEMEHHBIMHU CIIELMAIU3UPOBAHHBIMH SI3bIKAMH
MPOrPaMMHUPOBAHUS  BBICOKOTO YpPOBHSA MNPO(ECCHOHANBHBIX MAaTeMAaTHYECKUX T[AaKeTOB  JJIA
pa3pabOTKK HOBBIX AJITOPUTMOB M CO3JIaHMS HHTEIIEKTYaJIbHBIX WHTEP(HEHCOB K BBIUYHUCIUTEIHHBIM

npoLeaypaMm.

1.2. Ilepevyens MIIaHNPYeMBbIX Pe3yJIbTATOB 00yYeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMHU JOCTUKEHUs] KOMIIeTeHIIUH

KomnereHuus Nuaukatopsbl Pe3yabTaThl 00yyeHus
(Ko 1 HAUMEHOBAHUE) KOMIIETeHIH I
(KOJl 1 HAaUMEHOBAHUE)

[IK-2. Criocoben [IK-2.3. Brigenser 3nHamb: yHUBEPCAIbHBIE MATEMATHYECKUE MAKEThI
OCYIIECTBIIATH TIOUCK, nH(pOpMaITMOHHBIC MIPUKIIATHBIX TTporpamMm Matlab, Maple, MathCAD,
U3y4YCHHUE U pa3paboTKy MIOTOKH, OTMpeAeIsieT Mathematica, FreeMat, Maxima u Jp., OCHOBBI UX
HOBBIX TEOPETUYCCKUX UM | TOYKU OuypKammii. SI3BIKOB TIPOTPaMMUPOBaHUS, MOMIYIU PACIIUPEHUS
MTPaKTHYECKUX MPOOIIEeM, MaTeMaTHYECKNX ITaKeTOB, MOMYJSPHBIE CHCTEMBI
CBEJICHUM, OTHOCSIIUXCS K MMUTAIIIOHHOTO  MOJICIUPOBAHUS, COBPEMCHHBIC
PELIEHUIO TEKYIIUX HelpoceTeBbIe MAKEeThI u JpyTre
HayYHBIX HCCIICIOBaHMIA, CTHEeHAN3UPOBAHHBIE IPOTPaMMHBIE CPEICTBA
MIPOU3BOICTBEHHBIX 33/1a4; Ymemv: npuMeHATh  MaTeMaTHUSCKHE  MAKEThl,
B UH(OPMAITMOHHBIX pa3pabaTbiBaTh A&ITOPUTMbI W HMHCTPYMEHTAIBHBIC
cpenax HaXxOJ/IHTh, CpEICTBa JUIS PEIIeHUs MPUKIAHBIX 3aad, a TaKKe
C03/1aBaTh OCHOBHBIE co3maBaTh  WHTEPENCH K BBIYMCIUTENHFHBIM
3JIEMEHTBI OYIyIIHMX poreypam

MaTEeMaTHYECKUX CTPYKTYP Braoemv: HaBblkaMum pabOTBI C  pPa3ITUYHBIMU
WM KOHCTPYKTUBHBIX MPOTPAaMMHBIMH ~ CHCTEMaMH W HHCTPYMEHTaMH
MaTeMaTHYeCKHX Mojenel pa3paboTKU NPH PEIICHNH MPUKIATHBIX 3a1a4

1.3. MecTo mucuMJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuumnuza «lIporpaMMHBIE CpencTBa HAydyHOTO HCCIIEIOBAaHUS» OTHOCUTCS K YacTH,
dbopmupyeMolt yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHH, OJI0Ka TUCIUIUIMH y4eOHOTO TIIaHa.

Jlisi OCBOEHMSI IUCIUILTUHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BiIaJeHUs, c(HOPMUPOBAHHbBIE B
XO0JIe M3YyYEHHUs CIEAYIOUUX IUCUUIUIMH U TPOXOXKIACHHUS NpPaKTHK: «MareMaTudecKue METO/bl
UCCIIEIOBAaHUSl COLUAIbHBIX CHCTEM», «AHalIM3 JAHHBIX B COLMOTEXHUYECKHX CHUCTEMAax»,
«MHOCTpaHHBIM  A3bIK B NpodecCHOHAIbHOW  AesTenbHOCTH», «[IpuHIMIBI — moOcTpoeHus
MaTEMaTHYECKUX MOJENIEH B COLIMOTEXHUYECKUX CUCTEMAXY.

B pesynbrare ocBoeHUs JUCUMIUIMHBI (OPMHUPYIOTCS 3HAHUS, YMEHUS U BIaJleHus,
HEOOXOUMBbIE A M3YUYCHHS CIEAYIOIUX AMCUMIUIMH M MPOXO0XKIEHHUs NpakTHK: «VICKyccTBEHHBIE
HEHUPOHHBIE CETHM M WHTEJUIEKTyaJIbHbI aHaiu3 JaHHbIX», «VIHTenneKkTyalbHble CHUCTEMBI»,
«CoBpeMeHHbIE ~ CHUCTEMBI  INporpammupoBaHusi», [IpousBoactBeHHass mnpakthka (Hayuno-
uccieaoBarenbekas pabora).



2. CTpyKTYypa JMCHUILIHHBI

OOmiast TpyOEMKOCTh AUCHUILIUHBI Ui O4YHOM ¢opmbl 00ydeHus cocraBisger 5 3.e., 180
aKaJIeMUIECKHUX YacoB.

CTpyKTypa IMCUHUILIMHBI AJ15 04HOH (popMbI 00yUeHHs

O0bemM auCHUIIIMHBI B (OpME KOHTAKTHOW pPAOOTHI 0OydYaromuxcsi ¢ TeAaroruiecKuMu
paOoTHUKaMu W (WJIM) JHMIIAaMH, NPUBJIEKAaeMbIMH K pealu3alii o0pa30BaTeNbHON MpOorpaMMbl Ha
WHBIX YCIIOBHSIX, IIPH MTPOBEACHNN YICOHBIX 3aHATHI:

Cemectp | Tun yueOHBIX 3aHATHIA KomnuectBo
4acoB
2 Jlekuu 16
2 IIpakTHUyecKue 3aHSATUS 34
Bcero: 50

O6beM AuCHUIITUHBI (MOTYIIs1) B hOpME CAaMOCTOSITENbHON PAabOThl 00YYAIOIINXCS COCTABIISIET
130 akamemuueckux yaca(oB).

CTpyKTypa IMCUMIIMHBI 1JIs1 3204HOH GopMbl 00yUeHus:

O0beM auCUMIUIMHBL B ()OpME KOHTAKTHOM paboThl OOydaromUXCcsl C MeAarorn4ecKuMH
paboTHMKaMu W (WJIM) JIMIIaMH, TPUBJIEKAEMBIMH K pealn3alii 00pa30BaTeNIbHOW MPOrpaMMbl Ha
UHBIX YCIOBHSIX, IPU MIPOBEACHNHU YUEOHBIX 3aHATUI:

Cemectp | Tun yueOHBIX 3aHATHIA KomuuectBo
JacoB
3 Jlexnun 8
3 IIpakTHyeckue 3aHsATHS 12
Bcero: 20

O0beM TUCIUIUIMHBI (MOTYJIsI) B (hOpME CaMOCTOATENhHOM PAOOTHI OOYYAFOIIMXCSI COCTABIISACT
160 akaneMHUYeCKUX 4acoB.

3. Conepxxanue QM CHUNITHHBI

Tema 1. O630p coBpeMeHHBIX MaTeMaTH4YeCKUX MIPOrPAMMHBIX CPeICTB

Knaccudukanus npukiagHbix 3a4ad, MPH PEHICHUH KOTOPBIX IeJIecO00pa3HO HCIOJIb30BaHUE
MaTeMaTHYECKUX MPOTPaMMHBIX CpeICTB. BBIOOp MHCTPYMEHTOB COOTBETCTBYIOIIMX 3ajade. Bumibl
MaTeMaTHuecKux nakeroB CoBpeMeHHbIE TpeOOBaHMS K YHHBEPCAIbHBIM MaTEMaTHUYECKUM MaKETaM.
OOmme cBefeHNUsI 0 MaTEMAaTUYECKUX MPOTPAMMHBIX CPEAICTBAX, CUCTEMaX aBTOMATU3AIlMH HAyYHBIX
uccnenopannii  (ACHUM), a Takke O cHCTEMax aBTOMAaTH3allMd WHXXCHEPHBIX pacdy€éToB U
npoektupoBanusi (CAD/CAE). ITakersr mporpamm Matlab, Maple, MathCAD, Mathematica, FreeMat,
Maxima, GNU Octave, Scilab, Axiom, GAP, Sage, SMath Studio, CalculiX, Origin, LabPlot,
OpenFOAM, SALOME, LabVIEW. Cucremsl moaenupoBanusi Simulink, MapleSim, GPSS. fI3pikn
MporpaMMUpOBaHusl W OWOMUMOTEKM UIsi MareMaTHdeckux BhruuciaeHud R, Python, GNU Multi-
Precision Library, GNU Scientific Library. Oco6eHHOCTH POCCHICKOTO pBIHKa MaTeMaTHYeCKHX
MIPOrPaMMHBIX CPEJICTB.

Tema 2. ITaketr Matlab

Apxutektypa cuctembl Matlab. MaTepdeiic nonp3oBarens. [IporpamMmmubie cpeicTBa MaTeMaTHUECKUX
BeIYMCIICHU. Onepanuu ¢ BeKTopamMu M MaTpuiiamu. Pabota c¢ rpadukoil. UucieHHbIE METObI.



CpenctBa o0paboTku maHHbBIX. Pabota co crTpokamu, ¢aitmamMmu u 3Bykamu. THUIIOBBIE CpencTBa
nporpamMmupoBanus. BusyanbHoe nporpammupoBanue. Pacmmpenus Matlab u ux xmaccudukanms.
Simulink n npumepsr ero wucnonszoBanug. Control Design Blockset, Digital Signal Processing
Blockset, Fixed-Point Blockset, Stateflow, SimPower System. Ilakersl pacmupenus ans
MaTemaThueckux Beraucienuit: 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 cunTesa cucreM yrpasineHus: Control System
Toolbox, Robust Control Toolbox, Model Predictive Control Toolbox, Communications Toolbox, m-
Analysis and Synthesis, Quantitative Feedback Theory Toolbox, LMI Control Toolbox. ITakeTsr pst
o0paboTku curHanoB M u3oOpaxenuii: Signal Processing Toolbox, Image Processing Toolbox,
Wavelet Toolbox. /Ipyrue coBpemennblie nmaketsl pacmupenus: Financial Toolbox, Mapping Toolbox,
Database Toolbox, Excel Link, Virtual Reality Toolbox, Bioinformatics Toolbox, Genetic Algorithm
and Direct Search Toolbox. Compsokenue Matlab ¢ usmepurensubiMu npubopamu. Vcnonb3oBanue
BHEIIHUX S3BIKOB TporpamMMmupoBaHus. CeTeBble BO3MOXXHOCTH TIakeTa. PacmpereneHHbIC
BBIUMCIICHUS.

Tema 3. [laketr Maple

Apxurektypa cucrembl Maple. I'papuueckuii unrepdeiic noabzoBarens. VHTepakTUBHBIN pexUM
paboTbl. OOBEKTHI, TUIBI MEPEMEHHBIX, BbIpaKeHUs, KoMaHabl Maple, CranmapTHble (QyHKIUH.
AHanutnueckue mnpeoOpa3oBanus. Omnepauuu ¢ (opmyiamu, MpeoOpa3oBaHUS THUIIOB, OIEpaluu
OLICHMBaHUS. DJleMeHTapHas MaremaTuka. Onepauuud ¢ NOJMHOMAaMH, pELIeHHE YypaBHEHUH u
HEpaBEHCTB, TE€OMETpUYECKHE MakeTbl. Maremarnueckuil ananu3. llpenensl, CcymMMmbl, psiibl,
ucciefoBanue (GpyHkuui, nuddepeHIupoBaHie U MHTEIPUPOBAHHUE, PA3JIOKEHUE U NPUOIMKEHUE
¢byHKUMH, TOYHbIE M NPUOIIDKEHHbIE pelieHus AuddepeHalbHbIX ypaBHeHUH. Paborta ¢
MaTpulaMM M BeKTopamu. PemieHue 3agad JUHEHHON anreOpbl M aHAJUTUYECKOW TI€OMETPHH.
MaremaTnueckue OUONIMOTEKH: HMHTErpajibHble MpeoOpa3oBaHus, UHTEPIONSIHS, OPTOrOHAJbHBIC
MIOJIMHOMBI, TEOpHUSl 4YMCEJI, CTAaTUCTHKA, CTENEHHbIC pa3JIOKEHUs, JIMHEHHAas ONTHUMM3alus,
MaTeMaThdecKasl JIOTHKa, Teopusi rpados, ammpokcumanus (yHKIHH, KOMOMHATOpPHKA, TPYIIBI U
dopmbl. Cpena maremaTuueckoro MmojenupoBanust MapleSim. I'papuueckue cpencrsa Maple u
cpeacTBa BBOjAa/BbIBOAA. [IporpammupoBanne u pa3paboTKa MpUIIOKEHUN B cpeae makera Maple.
ba3zoBele cpencTBa BCTpoeHHOTo s3blka. [Ipouemypsl M mporpammHble Monynu. OpraHuzanus
OoubnmoTexk moip3oBarens B cpene Maple. Vcmonp30BaHrne BHEMIHUX SI3BIKOB IPOTPAMMHUPOBAHUSI.
CeteBble BO3MOXKHOCTH NakeTa. Pacnpe/ieieHHbIe BEIYUCIICHUS.

Tema 4. ITaker MathCAD

Apxutektypa cuctrembl MathCAD. Wntepdeiic monb3oBarens. MHTEpaKTHBHBINH PEXUM PaOOTEHI.
Crpykrypa noxkymenta MathCAD. BBoxg u BbiBoa. Opranuszauus BbeluucieHui. CraHaapTHbIE
¢byskmmu. ['paduueckue cpepcTtBa CHUCTEMBI. JJIeMEHTapHas MmaTemaruka. Omepanuy ¢ YuCIIaMu,
BEKTOpaMU U MaTpuiiaMu. Perienue 3a1ay tuHeHHON anredpsl U aHATUTHYECKON reOMEeTpHUH B MaKeTe
MathCAD. Amnanutndeckue npeoOpa3oBaHUs BBIpaKEHHH. TOoUHOE ¥ TPUOIMIKEHHOE pELICHHE
ypaBHEHUIl, HepaBeHCTB U cucTeM. Marematuueckuili ananu3. [lpenensl, CcyMMbl, psJBl,
uccienoBanne (GpyHKuui, nudQepeHIupoBaHNe W MHTEIPUPOBAHUE, PA3JIOKEHUE U TPUOIMKECHHE
¢yukumii. Bcerpoennsie cpenctBa MathCAD st ToyHOro u  mpUOIMMKEHHOTO — pelleHUs
g depeHInaNbHbIX ypaBHEeHHH. Pa3paboTka YMCIeHHBIX METOIOB PEIICHUSI yPAaBHEHUH ¢ YaCTHBIMH
npousBoaHbiMM B MathCAD. BusyanbHoe MareMaTHuecKOe MOJAEIMPOBAHHE W pELICHHE 3ajad
BblunciauTenbHoi MatemaTuku B MathCAD. MoaenupoBanue cucreM. CTaTudecKue U IMHAMUYECKHE
monenu. nentuukanus napaMeTpoB AMHAMUYECKHX CUCTeM. MoJenupoBaHue CUCTEM MaccCOBOIO
oOcimyxuBanusi. PemeHne MaTpUYHBIX WUIP W aHAIW3 KOH(DIMKTHBIX CHTYallMid CpeACTBaMU
MathCAD. KommnbioTepHoe MoOJelupoBaHuEe (PU3MUECKUX CHUCTEM C MCIOJIb30BAHUEM I1aKeTa
MathCAD. Hcnons3oBaHHe BHEUIHHUX SI3BIKOB MporpaMMupoBanus. Co3gaHue 3IIEKTPOHHBIX KHUT U



kotekiuii - mokymentoB MathCAD. CereBole Bo3MmoxHOcTH Tmaketa. CoBmecTHas paboTa
MOJI30BATEIICH HAJl TPOCKTAMH M PACIIPE/ICTICHHBIC BEIYUCIICHHS.

Tema 5. ITlaker Mathematica

Apxutektypa cuctembl Mathematica. I'paduueckuit unntepdeiic monp3oBarens. VHTepakTUBHBIH
pexuM palboTbl. OOBEKTHI, TUIIBI NEPEMEHHBIX, BhIpaxeHUs. KoHTekcTol. CTaHAapTHBIE (YHKIUU.
CumBoIbHBIE TTpeoOpa3oBaHus. ApupMeTHka 3aJaHHOH TOYHOCTH. MaremaTuueckuit ananus. Pabora
C MaTpuIlaMd M CHUCKaMmH. PemieHwe 3amad JUHEHHOW anreOpbl M aHAIWTUYECKOW TE€OMETPHH.
Berpoennsle  makersl  pacmupenus. [laker anreOpamueckux — ¢ynkuuii - Algebra. [laker
BbluucauTeNnbHbIX (pyHkuuii Calculus. [laker nuckperHoit marematuku DiscreteMath. Ilaker mns
reomeTpuueckux pacuétoB Geometry. [laker nuneitHoi anreOpsr LinearAlgebra. [TakeT Teopun uncen
NumberTheory. Ilaker nnst uywmciennslx pacu€étoB NumberMath. Ilaker mis cratucTHuecKux
BbIuucieHni Statistics. /lomonmuutensHble rpaduueckue cpenctBa mnakera pacummpenus Graphics.
Coznanmne u NMpUMEHEHHE BHEIIHUX MakeToB pacimupeHus. Padora ¢ makerom Signals and Systems.
[MudpoBass oOpaboTka wu3z00pakeHuii ¢ mnomompio makera Digital Image Processing. Ilaker
pacmupennsi Wavelet Explorer. I'paduueckue Bo3MoxHOCTH cucTeMbl Mathematica u cpeacTsa
BBOAA/BbIBO/Ia. Pa3paboTka mnpuiokeHHil B cpene mnaketa Mathematica u  pasnuuyHble CTHIN
nporpaMmupoBanus. OyHKIMOHATBHOE MporpaMMupoBaHue. IIporpamMmmupoBaHue, OCHOBAHHOE Ha
npaBuiax npeodpazoBanuii. [IponenypHoe nporpamMmMupoBanue. Mcrnoib30BaHUE BHEIIHUX S3BIKOB
nporpaMmmupoBaHusi. CereBble BO3MOXKHOCTH akeTa. PacnpeiesieHHbIe BBIYUCIEHUSI.

Tema 6. SI3bIk R

Hcropuueckue cBeleHUS O Cpele CTATUCTUUYECKUX BBIYMCIEHUN M SI3bIKE MporpaMMupoBaHus R.
Nuctamnsuuss R B pa3nuyHBIX ONEpPALMOHHBIX CHUCTEMax. PeXHMM KOMaHIHOW CTPOKH, CKPHIITHI,
0a3oBble M pPEKOMEHJIOBaHHbIe TakeThl. CooOIIecCTBO pa3pabOTUMKOB, TEXHUYECKAas MOJACPKKa
MOJIb30BATEIICH, JOKYMEHTAIUsI, KHUTH, XyPHAIbI, PETYJSIPHBIC MEXIyHapOIHbIE KOH(EPEHIIUH IO
sa3bIKy R 1 ero mpunosxenusm. Tumnbl gaHHbIX B R 1 npuHIUIBI pab0Thl ¢ HUMU. YHCIOBBIE BEKTOPHI,
(dakTopbl, TPOMYIIEHHbIE [AaHHBIC, MATPHUIIBI, CIHUCKW. TaOJuIBl JaHHBIX. BekTopu3oBaHHBIE
Boruncnenus. ['paduueckne cperncrtBa szbika R. JIBa Tuma rpaduyeckux komanpa. ['paduueckue
ycTpoiictBa u Trpaduueckue onmuu. CoxpaHeHue pe3ynbTaToB paboTel. Mactepa OTUYETOB.
Cratuctudeckass oOpaboTka maHHbIX. OmnucarenpHas cTaThcTHKa. OJIHOMEPHBIE CTATHCTUYECKHE
tectel. Co3nanue cBoux (yHkiui. [lapamerpuyeckne M HemapaMeTpUUYECKHE KPUTEPUU MPOBEPKU
OIHOPOJIHOCTU BBIOOPOK. IIpoBepka TUMOTE3 HOPMAIBHOCTH pacmpeseneHus. KoppensunoHHBIH
aHaJIM3 W aHamu3 Tabywmil conpspkeHHoCcTH. ['padudeckue maTepdericel k R: RStudio, RCommander,
RKWard, JGR, SciViews-K, Rattle, PMG, RPMG, RWeb, gnumeric, Emacs u ap. UnTterpanus R ¢
cuctemamu SPSS u Statistica. HTemnexkTyanpHblii aHanu3 aaHHbix (Data Mining) ¢ nomonisio R.
I'paduueckuii ananm3 MHoOrux mnepeMmeHHbIX. CokpaiieHue pasmepHocTd. Krmaccudukanus 06e3
obyuenwms. Kitacrepusiii ananu3. Kinaccudukanus ¢ 00ydcHHEeM.

4. O0pa3zoBare/ibHbIE TEXHOJIOTHHU

Jnst mpoBeneHus 3aHAmuLl 1eKYyuoHHO020 muna o JTUCIUILINHE TPUMEHSI0TCA Takue 00pa3oBaTellbHbIC
TEXHOJOTMH KakK JIeKUWsA-BU3yalIu3alusi C NPUMEHEHUEM CIalJ-IpPOeKTopa, JIEKIHs C pazdopom
KOHKPETHBIX CUTYyAIIHii, TPOOIeMHas JTEeKITHSI.

st npoBeeHUsI npakmuyeckux 3auamuil UCTIONb3YyIOTCS Takue 00pa3oBaTeIbHbIE TEXHOJIOIMH Kak:
pellleHre TUMOBBIX 3a/1a4 [l 3aKperieHus: 1 (pOpMUpPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.

B pamkax camocmosmenvnou pabomsl CTyIEHTOB HPOBOAUTCA KOHCYJIBTHPOBAHME U IIPOBEpPKA
JIOMAIITHUX 3a/IaHui TIOCPEICTBOM JIEKTPOHHOM MOYTHI.



B nmepuon BpeMEHHOrO MPHOCTAHOBIEHUS TIOCEHICHHS] OOYYalONIMMHCS TOMEIICHUH |
tepputopuu PI'TY mist opranuzanum yaeOHOTO mporiecca ¢ MPUMEHEHUEM 3JIEKTPOHHOTO O0yUIeHUS U
TUCTAHIIMOHHBIX ~ O0pa30BATENBHBIX TEXHOJOTH MOTYT OBITh  HCHOJB30BaHBI  CIEAYIOIIHE
00pa3zoBaTeNIbHBIC TEXHOJIOTHUH:

— BUJICO-JIEKIIUU;

— OHJIAWH-JIEKI[UU B PEKUME PEATbHOTO BPEMEHHU;

— DJIGKTPOHHBIE YUEOHHKH, YUeOHbIe TOCOOUS, HAyUHbIE U3/IaHUS B DJIEKTPOHHOM BHUJIE U JOCTYI
K MHBIM 3JICKTPOHHBIM 00pa30BaTEIbHBIM PECYpCaM;

— CHCTEMBI JJISI JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallU! C UCTI0JIb30BAHUEM TE€IIEKOMMYHHUKAIIMOHHBIX CPEICTB.

5. Onenka NJIaHMPYEeMBbIX Pe3yJbTATOB 00y4eHHs

5.1 CucremMa olleHUBAHUA

Dopma KOHTPOJISA Makc. KoJIn4ecTBO 0aJ1I10B
3a oany padory Bcero
Texymuii KOHTPOJIb:
- TOKJIaJ 5 6amnos 10 6amoB
- pacuétHO-Tpadudeckas padora 10 6ammoB 20 6amtoB
- TECTHPOBAHHE 5 GanmoB 10 6ammoB
- pedepar 20 GamioB 20 GamioB

[TpomexxyTouHast aTTeCTAIHs — 3a4€T C OIEHKON

- OTBETHI Ha BOIIPOCHI 20 6amioB
- UTOTOBOE TECTUPOBAHHE 20 6amnoB
Hroro 3a cemecTp 100 GasmoB

ITomy4yeHHBI COBOKYIHBIN PE3yNbTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OLICHOK U B IIKAILY
orieHok EBporelickoii cucteMsl mepeHoca u HakoruieHus: kpeautoB (European Credit Transfer System,;
nanee — ECTS) B cooTBeTcTBHM C TaOIUIIEH:

[Ixana
100-6anmnpHas mkana | TpaguuuoHHas mikana
ECTS
95— 100 OTJINYHO A
83 -94 B
68 — 82 XOPOIIO 3a4TECHO C
26 = 67 JOBJIETBOPUTEIBHO D
50 - 55 Y P E
20-49 FX
HCYAOBJICTBOPUTCIBHO HC 3a4TCHO
0-19 F
5.2 Kpurtepum BbICTABJICHUS OLIEHKH IO JUCIUIJINHE
Bamubl/ | Ouenka mo Kpurtepuu oneHkH pe3yJbTaToB 00y4eHHUs M0 TUCHUTIIHHE
HIkana | AUCHUIIMHE
ECTS
100-83/ OTJINYHO BricTaBnsercs 00yJaromeMycsi, eCIIi OH TITyOOKO B MIPOYHO YCBOMII TEOPETUICCKUH H
AB MIPAaKTHYECKHUI MaTepHall, MOKET IIPOJIEMOHCTPHPOBATH ATO Ha 3aHATHAX U B X0JIE
’ TIPOMEIKYTOUHO# aTTECTAIINH.
OO0yJarouiicss NCUEPITBIBAIONIE U JIOTHIECKH CTPOWHO HM3JIaraeT yueOHbIH MaTepHal,
YMEET yBSI3bIBATh TEOPHIO C MIPAKTUKOM, CIIPABIISIETCS] C PEIICHUEM 33134




Banael/
HIxana
ECTS

OuneHka nmo
JIUCHUILIMHE

KpnTepml OLICHKH Pe3yJabTaTOB Oﬁy‘{eHHfl o AUCUHMIIJINHE

po¢eCCHOHATHHOI HAMIPAaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, TIPABUIIEHO
000CHOBBIBAET MPHHATHIC PEIICHUS.

CBobOomHO opueHTHpYeTCA B yueOHOW U TPo(hecCHOHATBFHON InTepaType.
Or1eHKa 1Mo JUCIUTUIMHE BBICTABIISIOTCS 00ydalomeMycs ¢ y4ETOM pe3yIbTaToB
TEKYyIIeH U MPOMEXYTOUHOM aTTecTalllu.

Kommnereniyu, 3aKperyiéHHbIC 33 AUCIUILIHHOM, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI.

82-68/

XOPOILIIO

BeicraBnsiercst 00y4aromeMycsi, €Clid OH 3HAeT TEOPETUUECKUN 1 MPAKTHYECKUI
MaTepHall, FpaMOTHO U 110 CYIIECTBY U3/1araeT ero Ha 3aHITUSAX U B X0JI€
MIPOMEKYTOUHON aTTECTAallUH, HE IOIYCKasl CYILlECTBEHHBIX HETOUHOCTEH.
OOyuaronuics MpaBWILHO PUMEHSIET TEOPETHYECKUE TTOJI0KEHHS IPU PELICHUH
MIPaKTHYECKUX 33134 MPo(eCCHOHANBEHON HAPaBICHHOCTH Pa3HOTO YPOBHS
CJI0)KHOCTH, BIIaIeeT HEOOXOAUMBIMU JIJIS STOT'O HABBIKAMH M MPUEMAMHU.
JlocTaTouHO XOPOIIO OpUEHTHPYETCS B yUeOHOU 1 MpodecCHOHAEHON JIUTEpaType.
Or1eHKa 1Mo JUCTHATUIHHE BBICTABIISIOTCS 00ydYalomeMycs ¢ Y46TOM pe3yIbTaToB
TEKYLIEN U IPOMEXKYTOUHOM aTTeCTalUu.

Kommnerenmmu, 3aKperi€HHbIE 3a AUCIUIUINHOMN, C(OPMHIPOBAHEI HA YPOBHE —
«XOPOLLIUKY.

67-50/
D.E

YAOBJICTBO-
PUTCIIBHO

BeicraBnsiercs: 00y4aroieMycsi, €clid OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUCCKUI U
HpaKTI/I‘IeCKHﬁ Marepuall, J0IyCKacT OTACIbHbBIC OI_[II/I6KI/I IpH €T0 U3JI0KCHUU Ha
3aHATHUAX U B X0/I€ HpOMe)KyTOlIHOﬂ arTecranuu.

OOyuaronuicst UCIBITHIBAET ONpPE/CIEHHbBIE 3aTPyTHEHUS B IPHMEHEHUH
TEOPETHUYECKUX MOJOKEHUH NPH PEIICHUHN NPAKTUYECKHX 3aa4 MpodecCHOHATBHON
HATIPaBJICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, BIIaIeeT HEOOXOUMBIMU IS
9TOr0 0a30BBIMH HABBEIKAMH U TIPUEMAMHU.

JleMOHCTpHpYET NOCTATOYHBIN YPOBCHb 3HAHKS YICOHOH TUTEPaTyphl IO AUCITUTLTHHE.
OreHKa 1Mo JUCIHTUIHHE BRICTABIISIOTCS 00yYaloMeMycs ¢ YIETOM pe3yIbTaToB
TEKYLIEN U IPOMEXKYTOUYHOHN aTTeCTaliy.

Kommnerenmn, 3aKperi€HHbIE 3a TUCIUIUINHOMN, C(OPMHIPOBAaHKI HA YPOBHE —
«JIOCTaTOYHBIIY.

49-0/
F,FX

HEYJIOBJIET-
BOPUTEIHHO

BeicTaBisieTcst 00y4aroneMycsi, €ClIi OH He 3HAaeT Ha 0a30BOM YPOBHE TEOPETHUCCKHUIT
U MPaKTUYECKHUI MaTepual, H0IycKaeT rpyOble OMKOKH ITPH €ro U3JI0KEHUH Ha
3aHATHUAX U B X01€ HpOMC)KyTO‘IHOﬁ aTTeCTalnu.

OOy4JaroIUiics UCTIBITHIBACT CEPhE3HBIC 3aTPYTHCHHS B IPUMCHEHUH TCOPETHUCCKUX
MTOJIOKCHHUN TIPU PEIICHUH MPAKTUICCKUX 3a/1a4 MPOPECCUOHATIBHOM HANIPABICHHOCTH
CTaHJIAPTHOTO YPOBHS CIIOKHOCTH, HE BIIaJICCT HEOOXOAUMBIMU JIJISl 3TOT'O HABBIKAMU H
npuéMamu.

JdeMoHCTpHpYeT (pparMeHTapHbIe 3HAHUS YIeOHOU INTEPATYPHI TI0 TUCIUILIHHE.
OreHKa 10 TUCTUTUTHHE BBICTABIISIOTCS 00yYalomeMycs ¢ YIETOM pe3yIbTaToB
TEKYLIEN U IPOMEXKYTOUYHOM aTTeCTal1H.

Komnerennumn Ha ypoBHE «JOCTaTOYHBIN», 3aKPEIUIEHHBIE 3a IUCLUIUIMHOM, HE
chopMHUPOBAHBI.

5.3

OueHounble cpeacTBa (MaTepHaJbl) VIS TEKYUIero KOHTPOJS YCHEeBAeMOCTH,
NMPOMEKYTOUHOM aTTeCTANNH 00y4aAIOIIUXCS M0 JUCHUILIUHE

Texkymmii KOHTPOJIb

Ilpumepnuie 3a0anun ona pacuémno-zcpagpuueckoii pavomuor Nel

3amanns U3 KHUTH

no meme «llakem Matlab»:
BAPUAHT 1

Amkenassl B.O. Cuctema cHMBOJIBHBIX BeIYHCIICHUH Maple : 3amaHus u ynpaxHeHus : Y 4eOHo-
MeTonudeckoe mocobdue. - Teepb: TBepckoii roc. yH-T, 2003. - 26 c. (mepeueHs 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.



http://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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3anaHus He0OX0AUMO BBIMOJIHUTH NMPH nomolu cucreMsl MatLab.

Ilpumepnuie 3a0anun 013 pacuémno-cpaguueckoit pavoomot Ne2
no meme «llakem MathCAD»:
BAPUAHT 1

3aganus U3 KHUTU

Amikenassl B.O. Cuctema cuMBOJIBHBIX BbIuucieHnit Maple : 3aganus u ynpaxxueHus : Y4eGHO-
MeToandeckoe mocoowue. - TBepn: TBepckoi roc. yH-T, 2003. - 26 ¢. (mepeuensb pecypcoB UHTEpHET
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf):

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

3anaHus He00XOUMO BBIIOJIHUTH Npu oMoy 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€ mpruMeHEHHE.
Cucrema GNU Octave u e€ npuMeHeHHe.
Cucrema Scilab u e€ npuMeHeHue.
Cucrema Sage u €€ npuMeHEHHE.
Cuctema SINGULAR wu e€ npumMeHeHue.
Cucrema PARI/GP u e€ npumenenue.
Cucrema Reduce u eé mpumeHnenue.
Cucrema SMath Studio u e€ npumeneHue.
. Cucrema mozaenupoBanust Simulink u e€ mpumeHeHue.
. Cucrema monenupoBanust MapleSim u e€ npumeneHue.
. Cucrema mogenupoBanus GPSS u e€ npumenenue.
. 131k mporpammupoBanus Python u ero npumenenue.
. bubnmorexka SymPy u e€ npumeHenue.
. bubnuoreka NumPy u e€ npumenenue.

NN RO =

p—t ke e \O
N b W - O

IIpome:xxyTouHasi arTecTanus (3a4eT ¢ OLEHKOI)
Konmponwvuwie 6onpocvl no oucyuninune:

1. Tlpuknansbie 3a1a4 U BUABI MaTeMaTUYeCcKUX nmakeToB. COBpeMeHHbIE TPEOOBAHMS K
YHHUBEPCAIbHBIM MaTEMaTHYECKUM MTAKETaM.

2. OO0mue cBeieHUs 0 MaTeMaTHUECKUX MPOrpaMMHBIX cpeficTBax, cucteMax ACHU u cucremax
CAD/CAE.

3. Cuctemsl monenupoBanus Simulink, MapleSim, AnyLogic, UMUTAK, Arena, Business
Studio, PTV Vision VISSIM, GPSS.

4. SI3pIKM MPOrpaMMHPOBAHUS M OMOIMOTEKH [ MaTeMaTuueckux Boranciennit GAUSS, R,
Python(x, y), GNU Multi-Precision Library, GNU Scientific Library.

5. Apxurekrypa cuctemsl Matlab. MuaTepdeiic mons3zoBarens. Onepanuu ¢ BEKTOpaMu U
Matpuniamu. Pabota ¢ rpadukoit. Yucnennsie metobl. CpencTBa 00pabOTKH TaHHBIX.


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

® N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

26.

27.
28.
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Tunossle cpeacTBa nporpaMMupoBanus. Pabora co crpokamu u ¢aitnamu. Busyansnoe
IPOrpaMMHUPOBAHUE.

Pacmmpenus Matlab u ux knaccugukanus. Simulink u npumeps! ero UCOIL30BAHHUS.
[TakeTts! pacmmpenus Matlab ans maTemMaTuyecKkux BHIYMCICHUH.

Vcnonb30BaHue BHELITHUX SI3BIKOB IporpaMMupoBanus. CereBble Bo3MoxHOCTH Matlab.
Pacnipenenennbie BBIYUCICHUS.

Apxutektypa cucreMbl Maple. OObEKTbI, TUIBI IEPEMEHHBIX, BhIpaxeHus. CTaHIapTHbIE
¢byukun. ['paduueckue cpenctsa Maple u cpeacTa BBo1a/BbIBOIA.

Ananutuueckue npeodpazoBanus B Maple.

MareMaTtuueckuii aHaJIu3, IMHEWHAs anredpa U aHaTUTHIEeCKas reomeTpus B Maple.
MaremaTtnueckue Oubanorexku Maple. Marematnueckoe mojenupoBanue B MapleSim.
[IporpamMmMupoBaHue U pa3paboTka MPUIOKEHUN B cpelie makera Maple.

Hcnonp30BaHnE BHEIIHUX S3bIKOB POrpaMMHUpoBaHusi. CeTeBble BOZMOXKHOCTH MAKETA.
Pacnipenenennbie BHIYUCICHUS.

Apxutektypa cucreMbl MathCAD. Ctpyktypa nokymenta MathCAD. Beog 1 BeIBOA.
CrangaptHbie GyHKUMU. ['paduueckue cpercTBa CUCTEMBI.

OnemeHTapHas MareMarrka. Onepanuy ¢ YuciaaMu, BEKTOpaMu U MaTpuiiaMu. TouHoe u
NpUOIMKEHHOE pelIeHNe YPaBHEHUN, HEPABEHCTB U CHCTEM.

Pemienue 3anau auHelHON anreOpbl U aHATUTHYECKON reomeTpun B nakere MathCAD.
AHanuTHyeckrue npeodpa3oBaHus BEIPAKECHUIM.

Marematuueckuii ananus B MathCAD. BuzyanbHoe MaremaTuueckoe MOJEIUPOBaHUE U
penieHue 3aaa4 BeraucauTenbHo MatemaTiuku B MathCAD.

Hcnonp30BaHne BHEIIHUX S3bIKOB IpOrpaMmMupoBanusi. Co3aaHNe IEKTPOHHBIX KHUT U
kosutekuuid JokyMenToB MathCAD. CereBble BO3MOXHOCTH IAaKeTa.

Apxutektypa cucreMbl Mathematica. OObEKTbI, TUIIBI IEPEMEHHBIX, BbIpaXkeHHUs. KOHTEKCTHI.
CrangaptHble GyHKUMU. ['paduueckre BO3MOKHOCTU cUcTeMbl. BBOJ U BBIBO/I.
CumBomnbHBIE TpeoOpazoBaHus. MaremaTHueckuil ananus B cucreMe Mathematica.

Pabora ¢ marpuniamu u criuckamu. Perienue 3aa4 TuHEHHON anreOpbl U aHAIUTUYECKON
TEOMETPHH.

Bcerpoennsbie nakers! pacivpenus. Co3gaHue U NpUMEHEHUE BHEIIHUX TAKETOB PacIIupEeHHUsL.
Pazpabotka mpunoxenuii B cpeae nakera Mathematica u paznuunsle cTuiIn
IIPOrpPaMMHUPOBAHUS.

OOuue cBeneHus o s3blke nporpammupoBanus R. Tunsl ganHbIX B R v npuHIune: paboTsl ¢
HUMU. BekTopr3oBaHHbIE BHIYMCICHUS.

I'paduueckue cpenctna s3bika R. I'paduueckue ycrpoiicTBa 1 rpaguecKue OniuH.
Craructuueckas o0paboTKa TaHHBIX ¢ MOMOIIBI0 R. HTeNmIeKTyanbHbINi aHaIu3 JaHHBIX C
noMoIeio R.

Hmozoeoe mecm upoeanue

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

6. YueOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE O0ecniedeHue TN CIUTINHbI

6.1 Cnucoxk MCTOYHUKOB M JIUTEPaTypPhI

Jlutepartypa

OcHosHas


http://www.intuit.ru/studies/courses/12160/1166/info
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bazoBeie pa3gensl MaTematuku Juis OakanaBpoB B cpene MATLAB: yweGHoe mocobue /
[TmoxoramkoB K.D., - 2-¢ m3a. - MockBa :HUIl UH®PA-M, 2018. - 1114 c.: 60x90 1/16. -
(Beicmiee obpaszoBanue) ISBN 978-5-16-106605-8 (online) - Tekcr : snekrponHsiid. - URL:
http://znanium.com/catalog/product/966050

AnanpeB B. 3. Cucrembl komnbsrorepHoit anredpsl: MAPLE: nckyccTBo mporpamMMmupoBanust /
B. 3. Ananpes. - M.: JIa6. 6a30BbIx 3Hauui, 2006. - 791 c.

Pakutun, B. U. PykoBoactBo mo MeromaMm BbluuciieHud u npunoxenus MATHCAD
[OnexTponHsIii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. - ISBN 5-9221-
0636-8. - Pesxum goctyna: http://znanium.com/catalog/product/410759

@OyHKIMM KOMIUIEKCHOW NMEPEMEHHOM, psAIbl U ONEpalMOHHOE HcuucieHne: KommnproTepHbie
TEXHOJIOTHH penieHust 3aaa4d u npuMepoB B Wolfram Mathematica : yueOnoe nocobue / K.B.
Tutos, H./I. ['openoB. — M. : PUOP : UH®PA-M, 2017. — (Briciee oOpa3oBanue). — 238
C. — https://doi.org/10.12737/25089. - Pexxum JOCTYyTIA:
http://znanium.com/catalog/product/773565

BBenenue B cratuctuyeckoe oOyuenue ¢ npumepamu Ha s3bike R / E. Jlxelimc, Jl. Yurron, T.

Xactu, P.B. Tubmmpanu ; nep. ¢ aara. C.3. Mactuikoro. - 2-¢ u3a., ucnp. - Mocksa : JIMK
IIpecc, 2017. - 456 c.

ﬂOnOﬂHumeﬂbHCl}l

1.

[TnoxotnukoB, K.3. Meronpl pa3paboTKM MaTeMaTUYeCKUX MOJEICH W BBIYUCIUTEIHHBIN
JKCTIEpUMEHT Ha Oa3e maketa Matlab : xypc nekmuii / K.9. Ilnoxotnukos. - M. : COJIOH-IIp.,
2017. - 628 c. - ISBN 978-5-91359-211-8. - Tekcr : »snekrtponsusii. - URL:
https://znanium.com/catalog/product/1015051

Anrebpa u reomerpusi. COOpHUK 3a/lad U peUIeHUM ¢ nmpuMeHeHueMm cuctembl Maple: yueb.
nocobue / M.H. Kupcanos, O.C.Ky3neuoBa. — M.: HNH®PA-M, 2016.— 272 c.—
www.dx.doi.org/ 10.12737/20873. - Pexxum JIOCTYyTIA:
http://znanium.com/catalog/product/648409

OObikHOBeHHbIE UG (depeHnalbHble YpaBHEHUsT M cucteMa Maple: YueGHoe mocobue /
Eropos A.U. - M.:COJIOH-IIp., 2016. - 392 c.: ISBN 978-5-91359-205-7 - Pexum pocryna:
http://znanium.com/catalog/product/858610

Pemenue 3a1a4 BEIYMCIUTEIHHON MAaTEMAaTUKU C UCHOJIb30BAHUEM SA3bIKA MPOTrPAMMHUPOBAHUS
nakera MathCad / Tpomuna I'. B. - HoBocu6.: HI'TY, 2009. - 86 c.: ISBN 978-5-7782-1283-1
- Pexxum poctyna: http://znanium.com/catalog/product/546391

DKOHOMHUKO-MaTEeMaTHYECKOE ¥ SKOHOMETPUYECKOE  MOJETUPOBaHME:  KOMIBIOTEPHBIN
npakTukyM : y4de0. mocobme/ B.®D. KommakoB. — M.: MH®OPA-M, 2017.— 396c. —

www.dx.doi.org/10.12737/24417. - Pexum JoCTyma:
http://znanium.com/catalog/product/758027
Jluneiinoe mporpammupoBanue. [Ipaktukym : yue6. mocobme / A.C. IlleBuenko. — M. :

NHOPA-M, 2018. — 297 c. - Pexxum goctyna: http://znanium.com/catalog/product/1007387

. Pamxka, C. Python u mamumHHOe oOydeHue: kpaiiHe HeoOXoauMoe MocoOue Mo HoBeimei

MpeACKa3aTeIbHON aHAIMTHUKE, 00s13aTebHOE sl 00Jiee TITyOOKOro MOHUMAHHUS METOI0JIOTHI
mamuHHOro obydenus / C. Pamka ; mep. ¢ anrn. A.B. JlorynoBa. - Mocksa: JIMK Ilpecc,
2017.- 418 c.

6.2 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET».

1.

Amxkenasel B.O. Cucrema CUMBOJIBHBIX BBIMUCIHCHHN Maple : 3amaHus W yOpaKHEHUS :
YueOHno-meronuyeckoe mocobue. - Tsepp: Tsepckoit roc. yu-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. WBanos A. u ap. IIpaktukym 1o kommnbroTepHoi reomerpun. Yueb. kypc HOY UHTYUT
[OnexTpoHHBIN pecypc]. - Pexum qoctyna:
http://www.intuit.ru/studies/courses/645/501/info

3. Kupssnos /1. Beiciiast marematuka Ha MathCAD. Vue6. kypc HOY MHTYUT [DnexkTpoHHbIH
pecypc]. - Pexxum noctyna: http://www.intuit.ru/studies/courses/476/332/info

4. Hazapos /l., [Toxapckas I'. MATHCAD 14: OcHoBHBIE CEpBHUCHI U TEXHOJOTHHU. Y4eb. Kypc
HOY UHTVYUT [OnexTpoHHBIN pecypc]. - Pesxxum gocryna:
http://www.intuit.ru/studies/courses/10678/1113/info

5. Hazapos /I., [To:xxapckas I'. CepBucbl MATHCAD 14: peajan3anus TeXHOJOT W
IKOHOMHUKO-MATEeMATHYECKOro MojeaupoBanns. Y4yed. kypc HOY UHTYUT
[DaexTponnblii pecype]. - Pesknm gocryna:
http://www.intuit.ru/studies/courses/3681/923/info

6. CenoB E. OcHOBBI padoThl B cHCTeMe KOMNbIOTEPHOIi anaredpbl Mathematica. Yue6. kypc
HOY UHTYMUT [DaexkTpoHHBIN pecypc]|. - Pexxkum pocryna:
http://www.intuit.ru/studies/courses/4765/1039/info

7. YdeOHO-oOpa3zoBarenbHas (PU3MKO-MaTeMaTuueckass Oubnuoreka Ha moptaie MUP
MATEMATHUYECKUX VPABHEHUM [Dnexrtpommmii pecypc]. - Pexum gocTyma:
http://eqworld.ipmnet.ru/ru/library.htm

HanmonanpHas snextponnas 6ubnnorexka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHas 6ubaunoreka www.elibrary.ru

6.3 IIpodeccuonajbHble 6a3bl JAHHBIX U HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

Joctyn k npodeccroHanbHbIM 0a3aM JaHHBIX: https:/liber.rsuh.ru/ru/bases
WHdopmanroHHbIe CIIPABOYHbIE CUCTEMBI:

1. Koncynsrant [lmroc

2. Tapanr

7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCHMIINHBI

Jns  oOecriedeHWst  JUCHMIUIMHBI — WCIONB3YeTCS  MaTepUalbHO-TEXHHWYecKas  Oasza
00pa30BaTENLHOTO YUPEKIACHUS:

- Ona Jexkyuti: y4eOHbIe ayJUTOPHH, OCHALIEHHBIC JOCKOM, KOMIIBIOTEPOM HIM HOYTOYKOM,
MIPOEKTOPOM (CTAIIHOHAPHBIM HIIK TIEPEHOCHBIM) JUTSI AEMOHCTPALNU YIEOHBIX MaTEPHAIIOB.

CocTaB mporpaMMHOT0 00eCTICUCHHUS
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

- 0151 NPAKMU4eCcKux 3auamutl: KOMIBIOTEPHBIN Kiacc WX J1abopaTopusi, OCHAIEHHBIE TOCKOMH,
KOMITBIOTEPOM HIIM HOYTOYKOM JUIs TIperojasarens, KOMITBIOTEpAMH I OOyYaroIINXCS,
MPOEKTOPOM  (CTAallMOHAPHBIM WJIM TMEPEHOCHBIM) JUISl JIEMOHCTpPAIIMU  YUEOHBIX
MaTepHuaoB.

CocraB nporpaMMHOTo 00eCIeueHHS:
Windows
Microsoft Office
Mozilla Firefox
S13bIk mporpamMmmupoBanusa R
A3k porpammupoBanus Python
Matlab

A


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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7. Mathcad Education - University edition
8. Maxima

9. Sage

1

0. Kaspersky Endpoint Security

8. O0ecneuenue 00pa3oBaTeIbLHOIO MPOLECCa IS JHI ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMU
3A0POBbS U HHBAJIU/I0B

B xonme peanuzanuy JUCHMIUIMHBL HCIOJIB3YIOTCS CIEAYIOLIUE JONOJHUTENbHbIE METOMIbI
o0yuyeHHsI, TEKYyLIero KOHTPOJS YCHEBAaeMOCTH M TNPOMEXKYTOYHOM aTTecTallud OO0ydarolmuxcs B
3aBHCHUMOCTH OT UX MHAUBHUAYAIbHBIX OCOOEHHOCTEH:

® ISl CIeNbIX M CHA0OBUAALIMX: JEKIMU O(GOPMIAIOTCS B BHJE SJCKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C TOMOUIbI0 KOMIIBIOTEPA CO CHELMAIU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHHEM;
NUCbMEHHBIE 3a/laHUsl BBINOJHAIOTCS HAa KOMIIBIOTEpE €O CHELHMATM3HPOBAHHBIM MPOTrPAMMHBIM
o0OecriedyeHueM WJIM MOTYT OBbITh 3aMEHEHBl YCTHBIM OTBETOM; OOECHEeUMBAETCS WHIUBUIYaJIbHOE
paBHOMepHOe ocBemieHue He meHee 300 JtOKC; A7 BBINOJIHEHHS 3aJaHUs MPU HEOOXOJUMOCTH
MIPEIOCTABIIAECTCS YBEIMUMBAIOIIEE YCTPONCTBO; BO3MOXKHO TAaKXKE HCIOJb30BaHUE COOCTBEHHBIX
YBEJIUYMBAIOLINX YCTPONCTB; MUCbMEHHBIE 3aJJaHNUs 0(OPMIIIOTCS YBEIMUEHHBIM HIPU(PTOM; SK3aMEH
1 324€T MIPOBOJATCS B YCTHOU (hOpME MIIH BBIMIOJIHAIOTCS B MUCbMEHHOM (pOpMe Ha KOMIIBIOTEPE.

® ISl TIYXUX U caa0OCHbIIIAMX: JIEKIUH O(GOPMIISIIOTCS B BUJAE 3JEKTPOHHOIO JOKYMEHTa,
aubo  mpenocTaBiseTcsl  3BYKOYCWJIMBAIOLIasl — ammaparypa HMHIUBUAYaJbHOTO  IOJIb30BAHMUS;
IUCbMEHHBIE 33JaHUSl BBINOJHIIOTCS HAa KOMIIBIOTEpE B MHUCBMEHHOH (opme; 3K3aMeH U 3a4ér
IIPOBOJSTCS B MUCbMEHHOM (pOpMe Ha KOMIIBIOTEPE; BO3MOYKHO IIPOBEJIEHUE B (POPME TECTUPOBAHMUS.

® ISl JIMI] C HApPYUIEHUSMHU OINOPHO-ABUraTEeNBbHOIO ammapata: JEKIUH O(OpMIISIOTCS B BUJE
AJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO C IIOMOIIBI0 KOMIBIOTEPA CO CIEHUATU3UPOBAHHBIM
IpOrpaMMHBIM  OOecrieueHHeM; IHUChbMEHHbIE 3a/laHUsl  BBINOJHSIOTCS Ha KOMIBIOTEpE CO
CHEIMATM3UPOBAHHBIM NIPOTPAaMMHBIM OOECIIeUeHUEM; dK3aMeH U 3a4€T MPOBOASTCS B YCTHOU (hopme
WJIY BBITIOJIHSIOTCS B MUCBbMEHHOM (hopMe Ha KOMIIbIOTEpE.

[Ipu HE0OXO0IMMOCTH MpeayCMATPUBAETCS YBEIIMUEHUE BPEMEHU /71l IOJTOTOBKU OTBETA.

[Tponienypa npoBeaeHHs MPOMEKYTOUHOM aTTecTalu JUisd 00y4yaroIlMXCsl yCTaHABIMBAETCS C
Y4ETOM MX MHIMBHIYaJTbHBIX NCHX0(H3mueckux ocoOeHHOCTeH. [IpoMexyTouHast aTTecTaus MOXKeT
IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipu mnpoBeneHMu NpPOIEAYPHl OLEHUBAaHUS pPE3YyJbTAaTOB OOYy4YEHHs IpeaycMaTpuBaeTcs
HCTOJIb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX B CBSI3U C MHAMBHIYaJbHBIMH OCOOCHHOCTSMU
oOyyarommxcs. OTH CpeICcTBAa MOTYT OBITh TIPEJIOCTABICHBI YHUBEPCHTETOM, WJIA MOTYT
HCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUUYECKHE CPEJICTBA.

[IpoBenenue npoueaypsl OLIEHUBAHUS PE3yJIbTaTOB OOYyYEHHUS TOMYCKAETCs C MCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIHH.

ObecneunBaeTcs AOCTYNn K HHGOPMAIMOHHBIM W OuOmmorpaduyeckuM pecypcam B CETH
WuTepHeT 11 Kaxkoro odydaromierocs B popMax, alaiTUPOBAHHBIX K OTPaHUYEHUSAM UX 370POBbS U
BOCHPUATHS UH(POPMALIUU:

® s clenblX M caaboBUIALIMX: B Ie4aTHOW (opMe yBEIUYEHHBIM HIpUPTOM, B (dopme
AIIEKTPOHHOTO JIOKyMEHTa, B (hopme ayanodaiina.

® [l TIyXUX U caa0oCbIIIaluX: B IeyaTHol Gpopme, B popMe 3JIeKTPOHHOIO TOKYMEHTA.

® i1 00yYaIOMIMXCS ¢ HAPYIICHUSIMH OTIOPHO-BUTATEILHOTO almapaTa: B rne4atHou ¢opme, B
(bopMe 3IEeKTPOHHOTO JOKYMEHTa, B (hopMe ayauodaiina.

VuebOHbIE ayauropun sl BCEX BHUIOB KOHTAaKTHOM M CaMOCTOSITEILHOMN pa6OTBI, Hay4Hast
OMONIMOTEKA M HHBIE NNOMCIICHUA JIA O6y‘-IeHI/I$I OCHaIlICHbI CIICIHAJIbHBIM O60pyIIOBaHI/I€M u
y‘le6HLIMI/I MCCTaMHU C TCXHUYCCKUMU CPCIACTBAMU o6yquI/m:
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® IS CHENbIX U CIa0OBUIAIINX: YCTPOWCTBOM Ul CKaHUPOBAHMS M YTEHUs ¢ Kamepoil SARA
CE; nucnineem bpaiing PAC Mate 20; npuntepom bpaitng EmBraille ViewPlus;

® ISl TIIyXUX M CIa0OCTBIIIANINX: aBTOMATH3HMPOBAHHBIM pabOYUM MECTOM Ul JIIOJIeH C
HapyLIeHUEM CiIyXa U cIa0O0CIHbIIalX; aKyCTHUECKUN YCUIIUTENb U KOJIOHKH;

® 11 OOy4YaroUMXCs C HapYUICHUSMH OINOPHO-JBUraTeIbHOIO ammapara: IepeaBHKHBIMHU,
peryiupyeMbiMu 3proHomudeckumu naptamMmu CH-1; KOMOBIOTEpHON TEXHUKOW CO CIEIUaIbHbIM
POTPaMMHBIM 00€CTIeUeHHEM.

9. MeToanuecKkne MaTepHaJIbl

9.1 IlnaHbl NPAKTHYECKUX 3AHATHI

Tema 1. ITaker Matlab.

cDOpMEl MMPOBCACHUS — PCIICHNUC TUITIOBLIX 3a4a4 JJIA 3aKPCIUICHUA U (bOpMPIpOBaHI/Iﬂ 3HaHPII>i, YMCHI/Iﬁ,
HaBBIKOB

IIpumepHbIe 32124 1AJ1s1 pelIEHUs] B Ay IUTOPUM:
BrimonauTs 3a1aHMs HEOOXOAMMO MPU TOMOIIK cucTeMbl Matlab.

N3 xaurn Amkenassl B.O. [1, 1.6.2]:

3amauu 11 penieHus B Paznen 1 Ne 1(1,5); 3(1); 6; 8(1); Pazmen 2 Ne 2(1); 3;

ayIUTOPUHU: Paznen 3.1 Ne 1(1,4); Pazgen 3.2 Ne 1(1,9,17);
Paznen 3.3 Ne 1(3); 2(4); 4(5,8); Paznmen 3.4 Ne 2(3);
Pazmen 5 Ne 1(1); 2(1); Paznmen 6.1 Ne 1(6); 3(1);
Paznen 6.2 Ne 1(06); 2.

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

JlonmomHUTEIBHO: Pazgen 1 Ne 1(3,7); 3(3); 5; Pazgen 2 Ne 2(3); 1;
Paznen 3.1 Ne 1(3,6); Pazgen 3.2 Ne 1(3,11,19);
Paznen 3.3 Ne 1(5); 2(6); 4(7,10); Pazmen 3.4 Ne 2(5);
Pazmen 5 Ne 1(3); 2(3); Paznmen 6.1 Ne 1(1); 3(3);
Paznen 6.2 Ne 1(r); 4.

KoHTpoabHBIEe BONPOCHI:

1. CumBONBHBIE BRIYMCIICHUS IIpU oMol Matlab.

2. Pemenne ypaBHeHMI 1 HEpaBEHCTB MpH nomoiu Matlab.

3. Pemenue 3anau anreOpsl npu nomoiuu Matlab.

4. Pemenue 3aj1a4 MaTeMaTU4YeCKOro aHajian3a npu nomormiu Matlab.

5. Pemenne nquddepeHnnanbHbIX 1 MHTETpabHBIX YpaBHEHUH py oMony Matlab.
6. Pemenue 3amau ontumuzanuu npu nomoiy Matlab.
7. Buzyanusauus peleHui.

Tema 2. [Taketr Maple / Sage.

CDopMa MMPOBCACHUS — PCIICHNUC TUITIOBBIX 3a4a4 JJIA 3aKPCIUICHUA U (I)OpMPIpOBaHI/Iﬂ 3HaHPII>i, YMeHHﬁ,
HaBBIKOB

IIpumepHbIe 321241 1JIS pelIeHUs] B Ay IUTOPHU:
BoinonHuTh Bee 3a1aHus nmpakTuaeckoro 3anatus Nel mpu nmomouu cucreMbl Maple unu cucteMbl
Sage. CpaBHUTb NTOJIy4EHHBIE PE3YJIbTATHI C PE3YJIbTaTaMU MpakTUYecKoro 3aHaThs Nel. CpaBHUTH
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B(I)(I)GKTI/IBHOCTB u y,Z[O6CTBO PAa3JIMYHBIX UCIIOJIB30BAHHBIX MATCMATUYCCKUX MMAKCTOB IIPU PCIICHUN
IOCTaBJICHHBIX 3aaa4.

KoHTpoabHbIE BONIPOCHI:
1. CumBoONBHBIE BRIYHCICHUS TpU oMo Maple.
. Pemmenne ypaBHeHuii 1 HepaBEHCTB Mpu oMoty Maple.
. Pemienue 3anau anreOpsl npu nomoru Maple.
. Pemmenne 3amau MareMaTuyecKoro aHajausa rnpu nomoiu Maple.
. Pemenune nuddepeHnmanbHbIX 1 MHTETpaIbHBIX YpaBHEHUH pu momoiu Maple.
. Pemenue 3anay ontumuzanuu npu nomouin Maple.
. Buszyanusanus perieHui.

~N N D W

Tema 3. ITaker MathCAD.

(I>opMa MMPOBCACHUS — PCIICHNUEC THUITIOBLIX 3aa4 JJIA 3aKPCIUVICHUA U (bOpMPIpOBaHI/IH 3HaHPII>i, YMCHI/Iﬁ,
HaBBIKOB

IIpumepHbIe 321241 1JI51 pelICHUS B Ay IUTOPHU:

BrinonHuTh Bee 3a1aHus nmpaktuaeckoro 3anatus Nel mpu nomoiu cucreMbl MathCAD. CpaBHUTH
MOJIyYeHHbIE Pe3yJIbTAThI C pe3ysibTaTaMu NpakTuueckux 3aHatuit Nel, 2. CpaBHUTB 3(pPEeKTUBHOCTD U
yA0OCTBO Pa3IMYHBIX UCIOIb30BAaHHBIX MATEMAaTHYECKUX MTAKETOB MPU PEILIEHUH MTOCTaBICHHBIX
3a1aq.

KoHnTpoJibHbIE BONIPOCHI:

1. CumBosbHBIE BbIunciaeHus npu nomomu MathCAD.

2. Pemienue ypaBHeHmii u HepaBeHCTB ipu nomont MathCAD.

3. Pemenue 3anayu anre6ps! npu nomomu MathCAD.

4. Pemienue 3ama4 MaTeMaTHUeCKOro aHanu3a npu nomouy MathCAD.

5. Pemenne nuddepeHManbHbIX M MHTETPaIbHBIX YpaBHeHUH npu nomoin MathCAD.
6. Pemenue 3anau ontumusanuu npu nomouru MathCAD.
7. Buzyanu3zanus pereHumn.

Tema 4. Ilaker Mathematica / Maxima.

dopma npoBeieHNs — pelIeHre TUIIOBBIX 3a/1a4 IS 3aKpeIuieHns U GOpMUPOBAHUS 3HAHUN, YMEHUH,
HaBBbIKOB

IIpumepHbIe 3a1a4u /151 pelIeHUs] B ayIMTOPUM:

BbinonHuTh Bee 3aaHus mpakTuieckoro 3anatus Nel mpu nomoiu cucreMbsl Mathematica win
cucrembl Maxima. CpaBHUTbH MOJTy4eHHbIE PE3YJIbTAThI C PE3yJIbTaTaMU MPAaKTUYECKUX 3aHsATHil Nel,
2, 3. CpaBHUTH 3(pPEKTUBHOCTD U YAOOCTBO pa3IMYHBIX UCIOIb30BAHHBIX MATEMATUYECKHUX ITAKETOB
IIPU PEIICHNUHU IOCTABICHHBIX 3a/1a4.

KoHnTpoiibHBIE BOPOCHI:
1. CumBonBHBIE BRIYMCICHUS IpU oMol Mathematica.
. Pemenue ypaBHeHuii u HepaBeHCTB Ipu nomoiu Mathematica.
. Permenue 3anau anre6ps! npu nomouu Mathematica.
. Pemmenne 3amau Mmarematnueckoro ananusa npu nomoinu Mathematica.
. Pemenune nuddepenmanbHbIX 1 HHTETPAIbHBIX YpaBHEeHUH npu nomoruu Mathematica.
. Pemienne 3amau ontumuzanuu npu nomomu Mathematica.
. Buszyanuzanus pemeHui.

~N N D W
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Tema 5. SI3bik R.

dopma npoBeieHNs — pelIeHrne TUIIOBBIX 3a/1a4 IS 3aKperuieHrs U GOpMUPOBAaHUS 3HAHUN, YMEHUH,
HAaBbIKOB

IIpumepHbIe 321244 1JIs1 pelICHUsS] B Ay IMTOPHU:

BoinonHuTh Bee 3a1aHus MpakTuaeckoro 3anatus Nel B BeruncaurensHoi cpene R. CpaBHUTH
ITOJIyYEHHBIE PE3YJIbTaThl C pe3ybTaTaMu NpakTudeckux 3anaTuil Nel, 2, 3, 4. CpaBHUTH

3P PEKTUBHOCTD U YIOOCTBO Pa3IUUHBIX MCIIOIB30BaHHBIX MATEMAaTHUECKUX MAKETOB MPU PEIICHUU
ITOCTABJICHHBIX 3a7a4.

KoHnTpo/ibHBIE BOPOCHI:
1. CuMBOIBHBIE BBIYUCIEHUS TP oMoniu R.
. Pemienne ypaBHeHH 1 HEpaBEHCTB Npy oMo R.
. Permenue 3anayu anredps! npu nomouru R.
. Pemienne 3anad MareMaTH4ecKoro aHajinsa npu nomomu R.
. Pemenune nudepeHmanbHbIX 1 HHTETPAIbHBIX YpaBHEHUH npu nomoru R.
. Pemienne 3anau ontumusanuu npu nomomu R.
. Buzyanuzanus pemeHui.

~N N W

9.2 MeToan4yecKkne peKOMEHIANMH 10 MOAT0TOBKE MMCbMEHHBIX padoT

Pedepar no nuctuniune «IIporpaMMHble cpeicTBa HAYYHOTO HCCIEeI0BaHUD» 00bEMOM 15-20
CTpaHUII BBIMIOJHAETCS CTYIEHTOM IO TEME, COTJIACOBAaHHOM C mpenoaaBateneM (pasmen 5.3). [IpaBuna
opopmieHus pedepaTa COBHANAIOT C TNpaBWIaMu O(OpMIIEHHS KypcoBOW paloThl, KOTOpbIE
conepkarcs B « MeToau4ecKuX peKOMEHAALUAX MO MOArOTOBKE U O(OPMIIEHHIO KypCOBOM paboThI»
(opunmanbubiil calfT kagenpsr IIM MMHTE PITY).

OTyer MO BBINOJHEHUIO pacueTHo-rpaduueckux pabor mo aucnuminHe «lIporpamMmMHuble
CpeACTBa HAY4YHOTO HCCIIeAOBaHUs» 00bEMOM 15-20 cTpaHUIl BBINOIHAETCS CTYJEHTOM IO KaXKAOH
pabore otraenbHo. [IpaBuna odopmiieHuss oTyeTa MO BBHINOJIHEHHIO pacyeTHO-Tpaduueckux padoT
COBIIAIAI0T C MpaBuiIaMu odopmileHus pedepaTa.
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IIpunoxenue 1. AHHOTaIUA
paboueii mporpaMMbl JUCITUTLIAHBI

AHHOTAIIYSA PABOYEH INPOT'PAMMBI JIJUCHUTIJIAHBI

HuctumumHa «[IporpaMMHBIE CpecTBa HAYYHOTO UCCIIEIOBAHMS» peain3yeTcs Ha PaKyIbTeTe
MHPOPMALIMOHHBIX cuUcTeM M Oe3zomacHocTd Kadenpoill ¢GyHIAMEHTAIBHOM M NPUKIATHON
MaTeMaTHKH.

Llenp nuctMnianHbl: (GOPMUPOBAHHME Y CTYJCHTOB aJIeKBAaTHBIX MPEICTaBICHUI O COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEACTBAaX HAYYHBIX HCCIENOBAHUN Ml WX JPPEKTHBHOTO MPAKTUIECKOTO
NPUMEHEHHs MpH pEIIeHUM AaKTyaJbHBIX 3a7ay B Pa3JIMUYHbIX O0OJACTAX HAyKH U HHKEHEpHOU
NPaKTUKH, PAa3BUTHE Y CIIyIIaTeNell HaBBIKOB MCIIOJIb30BAHMS CIIEIUANBHBIX TPOrPAMMHBIX CPEJICTB U
COBPEMEHHBIX TEXHOJIOTUH MaTeMaTUYECKOI0 MOJEIMPOBAHMS ITPH PELLICHUH PUKIIaIHBIX 3a/1a4.

3amaun: O3HAKOMHTH CTYJEHTOB C COBPEMEHHBIMH  CIICIUAIM3UPOBAHHBIMU  SI3BIKAMHU
POrPaMMUPOBAHUSL  BBICOKOTO YpPOBHS MPO(ECCHOHAIBHBIX MAaTEeMAaTUYECKUX IAKEeTOB s
pa3pabOTKN HOBBIX aJTOPUTMOB M CO3IAaHUS MHTEIUIEKTYaJIbHBIX MHTEP(PEHCOB K BBHIYHACIHTEIBHBIM
npoLeaypaMm.

JucuumuirHa HarpasiieHa Ha JOPMHUPOBAHUE CIIETYFOIINX KOMITCTEHIIHIA:

e JIK-2. Cnoco0OeH OCyIIECTBISATh MOUCK, M3yuye€HHE M pa3pabOTKy HOBBIX TEOPETHUYECKUX WIH
MPAaKTUYECKUX TPOOJIEM, CBEJCHHH OTHOCSAIIMXCS K PEIICHHIO TEKYIINX HAy4YHBIX HCCIICIOBAHHM,
NPOM3BOJICTBEHHBIX 337a4y; B MH()OPMAIMOHHBIX CpelaX HAaXOIMTh, CO3/aBaTh OCHOBHBIC AJIEMEHTHI
OyAyImnX MaTeMAaTUHIECKUX CTPYKTYP MM KOHCTPYKTHBHBIX MAaTEeMaTHUECKUX MOJIEIICH.

B pe3ynbTare 0CBOCHHMS TUCIUTUIMHBI 00YUYaIOIIUICs JOJKEH:

3namy: yHUBEpCaJbHBIE MaTEMaTHYeCKHE MAaKEeThl MPUKIATHBIX hporpamm Matlab, Maple,
MathCAD, Mathematica, Maxima u Jip., OCHOBBI UX SI3bIKOB IIPOIPaMMHUPOBAHUS, MOTYJIN PaCIIUPEHUs
MaTeMaTUYeCKUX IaKeTOB, TOMYJSPHBIE CHCTEMbl WMHUTAIMIOHHOTO MOJECITHPOBAHUS, COBPEMEHHBIC
HeWpoceTeBbIE MAKETHI M APYTUE CIEeHATN3UPOBAHHBIC IPOTPAMMHBIE CPEICTBA

Ymems: IpUMEHATh MaTEeMaTUIECKHE MAKETHI, pa3padaThiBaTh aJrOPUTMBI M HHCTPYMEHTAJILHBIC
CpeicTBa Ul pEIICHHs INPUKIATHBIX 3a/ad, a TaKkKe cO3JaBaTh MHTEPQEHChl K BBIYUCIUTEIHHBIM
Hporeaypam

Bnaoems: HaBbIKaMu pabOTHl C PA3IMYHBIMU MPOTPAMMHBIMH CUCTEMAaMHU U MHCTPYMEHTaMHU
Pa3pabOTKH MPH PELICHUH MPHUKIIAIHBIX 3a/1a4.

Mo pucuMIuIMHE MPEeayCMOTPEHA TPOMEXKYTOUHASI aTTECTALs B (hOpME IK3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHHS AMCUMUIUIMHBI JJIi OYHOM (POPMBI OOYYEHHSI COCTaBISET 5
3a4eTHBIX EIMHUIl, OOIIas TPyIOEMKOCTh OCBOCHHUS MAWCIMIUIMHBI Ui OYHO-32049HOW (HOpMBI
o0yueHHsI COCTaBIIAET 4 3a4ETHBIC €IUHUIIBI.



