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1. IosicHuTeILHAA 3aAIIMCKA

1.1. Heapb 1 320294 AUCHUILIHHBI

1.1. Lenp u 3aaa49u JUCITUTLIMHBI

Llenv Oucyunnunvi: QOPMHPOBAHUE Y CTYIEHTOB aJEKBATHBIX MPEJCTABICHUNH O COBPEMEHHBIX
WHCTPYMEHTAJBHBIX CPEACTBAX HAYYHBIX HCCICAOBAHUHN M uX 3(PQPEKTHBHOTO MPAKTUYECKOTO
MPUMEHEHUSI TPU PEIICHUH aKTyaJbHbIX 33Jad B Pa3IMYHbIX OO0JNACTAX HAyKM M WH)XXEHEPHOU
IIPaKTUKHU, pa3BUTUE Y CIyLIaTeaeii HaBbIKOB HUCIIOJIb30BAHUS CHELMAIBHBIX IPOTPAMMHBIX CPEICTB U
COBPEMEHHBIX TEXHOJOTUA MATEMATUYECKOTO MOJICTIMPOBAHMS IIPU PELICHUHU TPUKIIAAHBIX 331a4.
3a0auu Oucyunaunevl: O3HAKOMUTH CTYACHTOB C COBPEMEHHBIMHU CIIEHUATM3UPOBAHHBIMHU S3BIKAMHU

MIPOrpaMMHUPOBAHUS

BBICOKOI'O  YpOBHA HpO(bCCCI/IOHaJ'IBHBIX MaAaTEeMAaTHYCCKHUX IIaKE€TOB  IJIA

pa3p2160TKI/I HOBBIX aJITOPUTMOB U CO3JaHUS HHTCIIICKTYAJIbHBIX HHTCp(bCﬁCOB K BBIYHCIUTCIIBHBIM

mpoLeaypam.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 JTUCHHUIIJIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

KomnereHnuus
(Kom ¥ HaHMEHOBaHHE)

NuaukaTopsl
KOMIIeTeHIH i
(Ko ¥ HAMMEHOBaHME)

Pe3yabTarbl 00y4yeHus

IIK-3. Cnocoben
OCYIIECTBIIATH MOWCK,
M3y4eHHue U pa3paboTKy
HOBBIX TCOPECTUUCCKUX WIN
MPaKTUYECKUX MpodIIeM,
CBEJICHHH, OTHOCSIIINXCS K
PEIICHUIO TCKYIINX HAYUYHBIX
HUCCIIEIOBAHUM,
MTPOM3BOCTBEHHBIX 3a7a4; B
“H(GOPMAITMOHHBIX Cpefax
HAaXOJIUTh, CO3/1aBaTh
OCHOBHBIC DJICMECHTHI
OyAyIIMX MaTeMaTUIeCKIX
CTPYKTYp WIH
KOHCTPYKTUBHBIX
MaTeMaTHYECKHX MOJIecH

I1K-3.1. Bnageer
HaBBIKaMH pabOTHI C
MH(GOPMAITMOHHBIMH
CHUCTEMaMH JJIs
pa3pabOTKK HOBBIX
TEOPETHIECKUX
MIOJIOKEHUH U pELICHUS
MPaKTUYECKUX MpodIIeM;

3namv:  yHUBEpCaNbHBIE  MaTeMaTHYECKUE
MakeThl MPUKIANHBIX TporpamMm Matlab, Maple,
MathCAD, Mathematica, Maxima u ap., OCHOBEI
UX  S3BIKOB  TNPOTPaMMHPOBAHHUS,  MOIYJIH
paclMpeHuss MaTeMaTU4ecKHX MaKeToB, MOMy-
JApHBIE  CHUCTEMBl ~ MMHTAIMOHHOTO  MOJe-
JMPOBAaHMUS,  COBPEMEHHBIE  HEHpOCceTeBbIe
NakeTbl ®  JIpyTUE  CIEeUUaIn3UPOBAHHEBIC
MPOrPaMMHBIE CPENICTBA

Ymems: mpuMeHATH MaTeMaTHUECKHE IIAKETH,
pa3pabaThIBaTh AITOPUTMBI M HHCTPYMEHTAIIbHBIC
CpPEACTBA JUI PEIICHUS MNPUKIAIHBIX 3a/1ad, a
TaKKe CO3/1aBaTh MHTEP(PEHCHl K BBIYMCIHTENb-
HBIM TIPOLIEypaM

Braodemy: HaBbIKaMH pPabOTBl C Pa3IUYHBIMU
MPOrPaMMHBIMU CHCTEMaMH M WHCTPYMEHTAMH
pa3paboTKH IPH PEICHUH MPUKIIATHBIX 321249

[1K-3.3. Brinenser
WH(POPMAIMOHHBIS
MTOTOKH, OIPEAeIsIeT
TOUYKH OudypKanmii

3uamev:  yHUBEpCAIbHBIE  MaTeMaTHYECKUE
MaKeThl MPUKIAAHBIX TporpamMm Matlab, Maple,
MathCAD, Mathematica, Maxima u Ap., OCHOBBI
UX  S3BIKOB  NPOTPaMMHUPOBAHHUS,  MOIYJH
pacuMpeHuss MaTeMaTU4ecKHX IMaKeToB, MOIy-
JSIpHBIE  CHCTEMbl ~ MMHUTALMOHHOTO  MOje-
JUPOBAaHUS,  COBpPEMEHHBIE  HEHPOCETEBBIE
MakeTsl MW Jpyrue  ClelUaIu3HpOBaHHBIC
MIpOrpaMMHBIE CPENICTBA

Ymems: TpuMeHSATh MaTeMaTHYeCKHE IaKeTHl,
pa3padaTbIBaTh AITOPUTMBI U HHCTPYMEHTAJILHBIC
CpencTBa sl PEIICHUs NPUKIAAHBIX 337ad, a
TaKXKe Co3/aBaTh MHTEPMEHCH K BBHIYUCINTENb-
HBIM TIPOTIEAypam

Brademwv: HaBblkamMu pabOTHl C pa3iIMYHBIMU




MIPOTPaMMHBIMH CHCTEMaMH M HHCTPYMEHTaMHU
Ppa3paboTKu PY PENICHUH MPUKITATHBIX 331249

I1K-3.4. Ctpout 3nams:  yHUBEpCalbHBIE  MaTeMaTH4YecKHe
MaTEeMaTHYECKUE MOJICIT | TIaKeThl MPUKIAIHBIX mporpamm Matlab, Maple,
Pa3IUIHBIX TUIIOB, MathCAD, Mathematica, Maxima u Ap., OCHOBBI
UCCIIEYeT UX. WX  S3bIKOB  TPOTPAMMHUPOBAHUS,  MOJIYJIH

pacuMpeHuss MaTeMaTU4ecKHX MaKeToB, MOMy-
JSIPHBIE  CHUCTEMBl ~ MMHTAIMOHHOTO  MOje-
JUPOBAaHMS,  COBPEMCHHBIC  HEHpOCETEBBIC
MakeTbl ¥ Jpyrue  CIeNuaIu3UpOBAaHHBIC
MPOTrpaMMHBIE CpPECTBA

Ymemsb: TIpUMEHAT MaTeMaTHYCCKHE MAKETHl,
pa3pabaTbIBaTh ATOPUTMBI M HHCTPYMEHTAIBHBIC
CpelcTBa /I pelleHus NPHKIaAHBIX 3a]ad, a
TaKKe Co3/aBaTh MHTEP(EHCHl K BBHIYUCIUTENb-
HBIM IIPOLEAYpPaM

Braodemw: HaBbIKaMu pPabOTHI C Pa3NUYHBIMU
OPOTPAMMHBIMUA CHUCTEMaMH U MHCTPYMEHTaAMH
pa3pabOTKH IPH PEIICHUH NPUKIIATHBIX 33129

1.3. MecTO AUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/JIbHOM NPOrpaMMbl

JucuumuinHa «[IporpaMMHbIe CpeICTBa HAyYHbBIX MCCIEIOBAHUN» OTHOCUTCS K 4acTH, (GOpMHUpyeMOn
y4aCTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH, 0JI0Ka TUCIUILIUH Y9eOHOTO IJIaHa.

Jlisi OCBOEGHHUSI AMCLUUIUIMHBI HEOOXOAMMBI 3HAHUs, YMEHHUS M BIaJeHUs, cOpMUPOBAHHBIE B XOJ€
W3YYEHHUs CIEAYIOIUX AUCUUILINH (MOIyaei) U IPOXOXKACHUS NPaKkTUK: «MaTeMaTUueCKUil aHaIu3»,
«JIuneliHass anrebpa», «AHaJIUTHYECKass TreoMeTpus», «JluckperHas martematuka», «Teopus
BEpOATHOCTEM»,  «MaremaTtuyeckas  CTaTUCTMKA W TEOpHsl  CIy4alHBIX  IIPOLIECCOBY,
«MaremaTtnueckas Jioruka», «O6mas anredpa u Teopus uucen», «IuddepeHnuanbable ypaBHEHUS,
«[IporpammHbIe U anmapaTHble CpeACcTBa UHPOPMATUKI.

B pe3ynbpTare 0CBOSHMSI TUCIUILIIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHMS U BIIA/IEHUS, HEOOXOUMBIE /ISt
M3Y4YEHHUsI CIEAYIOIIMX AUCUMIUIMH M MPOXOKIACHUS MpakTuk: «MaTemaTuueckoe MOJEINPOBAHUE,
«VIMUTallMOHHOE MOJIEIMPOBAHUE CIYYalHBIX MpoleccoBy, «MH(pOpMamOHHO-KOMMYHUKAI[MOHHBIE
TEXHOJIOTUU B 00ydeHun», «OcHOBBI kpunrorpapum», «KBaHTOBbIE BBIYMCIEHHS M KBaHTOBAas
kpunrorpagusi», «Metoapl npuHATHS perieHuity, IIpomsBoactBenHas mnpaktuka (IIpoekTHo-
TeXHOJIOTHYecKas mpakTuka), [I[ponsBoacTeennas npaktuka (Hayuno-uccnenosarensckas padoTa).

2. CTPpyKTYypa AUCHHUILINHBI
O6mas TpyA0€MKOCTh IUCHHUIUIHHBI cOCTaBisieT 3 3.e., 108 akaeMuyecKux 4acosB.

CTpyKTypa JUCHUIIMHBI 1151 04HOH (POPMBI 00yUeHUSI

O6bemM guctuIIMHBL B (GOpME KOHTAKTHOW pPabOThIl OOyYaromuxcsi ¢ TMeAarormiecKuMu
paboTHUKaMu ¥ (WIIK) JHUIIAMH, TPUBIEKaEMBIMH K peaau3alliud 0Opa3oBaTENbHON MpOrpamMMbl Ha
WHBIX YCJIOBHSX, IPU MTPOBEICHUH YICOHBIX 3aHATHMN:

Cemectp | Tun yueOHBIX 3aHATHIA KomnuectBo
4acoB
7 Jlexknuu 12
7 [IpakTueckue 3aHATHS 12
Bcero: 24
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O06bemM TUCHUTIUTMHBI B (POpME CaMOCTOATEILHON Pab0OThl 00YUAIOIIUXCS COCTABIsAET 84
aKaJIeMUYECKUX YacOB.

3. Coneprxxanue QM CHUIITHHBI

Tema 1. O630p coBpeMeHHBIX MATEMATHYECKUX IPOrPAMMHBIX CPeICTB

Kiaccudukanmss npuKIagHbIX 3aaad, OPH  PEHICHUH KOTOPBIX IeJIeCO00pa3HO HCIOIb30BaHUE
MaTEeMaTHYECKUX IMPOTPAMMHBIX CpPEACTB. BBIOOp MHCTPYMEHTOB COOTBETCTBYIONIUX 3ajade. Buabl
MareMaThuyeckux makeroB CoBpeMEHHbIC TPEOOBAHUS K YHHUBEPCAIbHBIM MAaTEMAaTHYECKHUM ITAKETaM.
OOmue cBeAcHHS] 0 MaTEMaTHYECKUX MPOrPaMMHBIX CPEJICTBAX, CHCTEMAaX aBTOMATHU3AIMH HAYYHBIX
uccnenopannii  (ACHU), a Takke O cHCTeMaxX aBTOMAaTH3allid WHXXEGHEPHBIX pPacuéTroB |
npoektupoBanusi (CAD/CAE). Ilakets! nporpamm Matlab, Maple, MathCAD, Mathematica, FreeMat,
Maxima, GNU Octave, Scilab, Axiom, GAP, Sage, SMath Studio, CalculiX, Origin, LabPlot,
OpenFOAM, SALOME, LabVIEW, ANSYS. CucreMbl UMHTAIIMOHHOTO MojeaupoBanus Simulink,
MapleSim, AnyLogic, UMUTAK, Arena, Business Studio, PTV Vision VISSIM, GPSS. S3biku
nporpaMMupoBaHuss U Oubamotreku s matematuueckux Bbramcienuin GAUSS, R, Python, GNU
Multi-Precision Library, GNU Scientific Library. Oco0eHHOCTH pocCHIICKOTO pbIHKA MaTeMaTHYECKUX
MIPOTPaMMHBIX CPEJICTB.

Tema 2. [Taker Matlab

Apxutektypa cucreMsl Matlab. UnTtepdeiic monb3oBaresns. [IporpaMMHublie cpeicTBa MaTeMaTUYECKUX
BbIuucieHni. Omnepanun ¢ BEKTOpaMu W Marpunamu. Pabora c¢ rpadukoil. UucieHHbIE METOIBI.
CpenctBa o0paboTku aaHHbBIX. Pabora co crpokamu, ¢ailnamu u 3Bykamu. TunoBble cpeacTBa
nporpaMMupoBaHusi. BusyanpHoe mporpammupoBanue. Pacmmpenuss Matlab u ux kmaccudukanus.
Simulink u npumepsl ero ucnonszoBanus. Control Design Blockset, Digital Signal Processing
Blockset, Fixed-Point Blockset, Stateflow, SimPower System. Ilakersr pacmupenus amus
MareMatuueckux BorumcieHuii: Symbolic Math Toolbox, NAG Foundation Toolbox, Spline Toolbox,
Statistics Toolbox, Optimization Toolbox, Partial Differential Equations Toolbox, Fuzzy Logic
Toolbox, Neural Networks Toolbox. [lakeTsl ananu3a u cunre3a cucteM ynpasieHus: Control System
Toolbox, Robust Control Toolbox, Model Predictive Control Toolbox, Communications Toolbox, m-
Analysis and Synthesis, Quantitative Feedback Theory Toolbox, LMI Control Toolbox. Ilakersr mis
o0paOoTku curHanoB M wuzoOpaxkeHui: Signal Processing Toolbox, Image Processing Toolbox,
Wavelet Toolbox. [Ipyrue coBpemennsie nakers! pacmupenus: Financial Toolbox, Mapping Toolbox,
Database Toolbox, Excel Link, Virtual Reality Toolbox, Bioinformatics Toolbox, Genetic Algorithm
and Direct Search Toolbox. Comnpspxkenune Matlab ¢ usmeputensHbpiMH nipubopamu. Mcemnonb3oBaHue
BHEIIHUX S3bIKOB MporpammupoBaHusa. CeTeBble BO3MOXKHOCTUM MakeTa. PacnpeneneHHble
BBIUMCIICHUS.

Tema 3. Ilaketr Maple

Apxurekrypa cucrembl Maple. ['paduueckuii untepdeiic monb3zoBatens. WHTEpakTUBHBIN pexXUM
paboTbl. OOBEKTHI, TUIBI MEPEMEHHBIX, BbIpakeHHs, KomaHael Maple, CrannapTHble (QYHKIUH.
Ananutuueckue npeoOpasoBanus. Omnepanuu ¢ ¢gopMyliamMy, NpeoOpa3oOBaHUs THUIIOB, OIlEpaluu
OLICHMBAaHMs. OJIEMEHTapHas Mmaremaruka. Omnepanuu C IOJIMHOMaMH, pELIEHUE YpaBHEHUH U
HEpaBEHCTB, reOMeTpHUecKe nmakeTbl. MaTemaTnueckuil ananus. [Ipeaensl, CyMMBI, psibl, HCCIEA0-
BaHUe QYHKUMH, 1uddepeHpoBaHre U UHTETPUPOBAHUE, PA3IIOKEHUE U NMPUOIIKEHUE (YHKIMM,
TOYHbIE M NpUONMKEeHHble perieHus auddepeHunanbHbIX ypaBHeHuM. Pabora ¢ marpunamu u
BeKkTopaMu. Perenue 3amauy JMHEHHOM anreOpbl M aHAIMTUYECKOW TeoMeTpuH. MaremaTHuecKue
OMOIMOTEKH: MHTETpalibHbIE MPeoOpa3OBaHUsI, UHTEPHOJSALHUS, OPTOTOHAIbHBIE MOJUHOMBI, TEOPHUS
4lCeJl, CTaTUCTUKA, CTENECHHBIE Pa3JIOKEHUS, JIMHEHHAs ONTUMHU3ALNsA, MaTeMaTHuecKas JIOTHKa,
teopus TrpadoB, anmpokcumauus (yHKUuM, KoMmOuHaTopuka, Tpymmnel u  ¢opmbel. Cpena
MaTeMaTH4eckoro Monenuposanuss MapleSim. I'paduueckue cpeactBa Maple u  cpexactsa
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BBOJIa/BbIBOA. [IporpamMmmupoBanne u pa3paboTka NMpUIOKEHHA B cpeae makera Maple. ba3zobie
CpeAcTBa BCTpOEHHOTO sA3bIKa. [Iporieaypsl u nporpaMMubie Moaynu. Opranu3anus 6MOIHMOTEK MOJb-
3oBarenss B cpeae Maple. lcnonbp3oBaHue BHEIIHUX S3BIKOB IporpammupoBanusa. CeTeBble
BO3MOXHOCTH IIaK€Ta. PacnpeneneHHHe BbBIYUCJICHUS.

Tema 4. ITaker MathCAD

Apxutektypa cucrembl MathCAD. HaTtepdeiic monp3oBaTens. MHTEpaKTUBHBIA PEXKUM PaOOTHI.
Crpykrypa nokymenta MathCAD. Brox u BeiBon. Opranu3zanus BerauciieHnid. CtangapTHeie QyHK-
uuu. ['paduueckue cpencrsa cucremsl. DneMeHTapHas matemartuka. Onepanuy ¢ 4uciaMu, BEKTO-
pamu u Marpunamu. Pemenue 3amay JIMHEHHOW anreOpbl M aHAIUTUYECKOH T'€OMETPUU B IAKETe
MathCAD. Amnanutudeckue mnpeoOpa3oBaHUs BbIpaKeHHH. TodyHOEe W NPUOIMIKEHHOE pElIeHUe
YPaBHEHUN, HEPABEHCTB U cucreM. Marematudeckuid ananus. IIpenensl, cymMmbl, psiibl, MCCIENO-
BaHue GyHKIUH, 1uddEpeHIMPOBAHNE U UHTETPUPOBAHHUE, PA3JI0KECHUE U MPUOIIDKEHHE (YHKITHIA.
Berpoennsie cpenctea MathCAD s TouHOro u mpuOIMKEHHOTO petieHus auddepeHnnanbHbIX
ypaBHeHHH. Pa3paboTka YMCIECHHBIX METOIOB PEIICHUS YPAaBHEHHMH C YaCTHBIMHU NMPOU3BOAHBIMU B
MathCAD. BuzyanbHoe MaTeMaTHuuecKkoe MOJCIMPOBAHUE W pELIEHHE 3aJad BbIYUCIUTEIbHON
marematuku B MathCAD. MogaenupoBanue cucrem. Craruueckue MU JIUHAMUYECKHE MOJECIIH.
Wnentudukanus mnapaMeTpoB JUHAMUYECKUX CHCTEM. MOJAEIUpOBaHUE CHCTEM MacCOBOIO
oOcinyxuBaHus. PelieHne MaTpuyHBIX UTP M aHAIU3 KOH(MIMKTHBIX CHTYallud CpeacTBaMHU
MathCAD. KomneiorepHoe MOAEIUPOBaHHE (PU3MUYECKUX CUCTEM C MCIOJb30BAHUEM I[aKeTa
MathCAD. Ucnonp30BaHue BHEIIHUX A3bIKOB MporpammupoBaHus. Co3JaHUE 3JIEKTPOHHBIX KHUT U
kowtekiuit  nokymeHtoB MathCAD. CereBble Bo3MoxHOCTH makera. CoBmecTHas paboTa
M0JIb30BATEJIEH HAJl IPOEKTAMU U PACIIPEICTICHHBIE BEIYUCICHHUS.

Tema 5. ITaker Mathematica

Apxurekrypa cucreMbl Mathematica. I'papuueckuit unrepdeiic nonp3oBatens. HMHTepakTUBHBIN
pexxuM paboTbl. OOBEKTHI, THIBI NEpEeMEHHbIX, BbIpaxkeHUs. KoHTekcTel. CrangapTHble (QYHKIHMH.
CumBoIbHBIE TTpeoOpazoBaHmsl. ApupMeTHKa 3aJaHHOH TOYHOCTH. MaTemarnueckuii ananu3. Pabora
C MaTpuuaMu U crnuckamu. PemieHue 3anad juHENHHON anreOpbl M aHAIMTHYECKOH IeOMEeTpuu.
Bcerpoennble makersl  pacumpenus. Ilaker anreOpamueckux — ¢yHkuui  Algebra. [laker
BbruncauTenbHbIXx (QyHkuuii Calculus. ITaker muckperHoit marematuku DiscreteMath. Ilaker s
reomerpuueckux pacu€roB Geometry. [TakeT nunelinoit anreOps! LinearAlgebra. ITaker Teopun uncen
NumberTheory. Ilaker ans uncnenHsix pacu€étoB NumberMath. [laker ais cTaTHCTHUECKUX BBIUKC-
nenui Statistics. JlomonauTenbHbie Tpaduueckue cpeactsa nakera pacmmpenus Graphics. Co3nanue
U IpUMEHEHHE BHEIIHUX MakeToB paciuupenus. Padora ¢ makerom Signals and Systems. Lludponas
o0OpaboTka n3o0pakeHuit ¢ nomomibto nakera Digital Image Processing. Ilaker pacmupenus Wavelet
Explorer. I'padnueckne Bo3amMokHOCTH cucTteMbl Mathematica u cpenctBa BBoAa/BeiBoAa. Pa3paboTka
NpWIOKEHUH B cpeae mnakera Mathematica u paznauusble CcTUIM TporpaMmupoBaHus. DyHk-
LIMOHAIbHOE IporpaMMupoBanue. IlporpamMmmupoBanue, OCHOBaHHOE Ha MpaBUiIax MpeoOpa3zoBaHMM.
[IpouenypHoe nporpammupoBanue. Mcnonb30BaHne BHEMIHUX S3BIKOB ITporpaMmupoBanus. CeTeBble
BO3MOXHOCTHU NIakeTa. PacnipeieieHHbIe BBIYMCIIEHHUS.

Tema 6. SI3pik R

Hctopuueckne CBEIEHHUS O Cpele CTAaTUCTHYECKUX BBIYMCICHHN M S3bIKE MporpamMMupoBaHus R.
Nuctamnsauus R B pa3inuHBIX ONEpPALIMOHHBIX cUCTEMax. PeXUM KOMAaHAHOM CTPOKH, CKPUIITHI,
0a30BbIe W pPEKOMEHJO0BaHHbIE MakeThl. Coo0MmecTBO pa3pabOTYMKOB, TEXHUYECKAs MOIJEPIKKA
MOJIb30BaTeNel, TOKYMEHTAIMs, KHUTH, KYPHAJbI, PETYIIpHbIE MEXTyHAPOAHbIE KOH(EpEeHIIUU MO
s36IKy R 1 ero mpunokenusim. Tumbl JaHHBIX B R 1 mipuHITUIIEI pabOThl ¢ HUMH. UHCITOBBIE BEKTOPHI,
(dakTophl, TPOMYIICHHBIE JJaHHBIE, MAaTPUIBI, CHUCKHU. TaONWIbl JaHHBIX. BekTopu3oBaHHBIE
BeruncieHus. ['paduueckue cpencrBa s3pika R. J[Ba Tuma rpadumyecknx komanna. ['padudeckue
ycrpoiictBa u rTpaduueckue omnnuu. CoxpaHeHHE pe3yJabTaToB paboTel. Mactepa OTYETOB.
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Cratuctuyeckas oOpaboTka naHHbIX. OmnwmcarenbHas craructuka. OIHOMEpPHBIE CTAaTUCTHUYECKUE
tectbl. Co3nanue cBoux (yHkiuil. [lapamerpuueckue u HemapaMeTpUYECKHE KPUTEPUHU NPOBEPKU
OJTHOPOJHOCTH BBIOOpPOK. [IpoBepka THIIOTE3 HOPMAIBLHOCTH pacrpenesneHus. KoppensiuoHHbIH
aHaM3 W aHanu3 Taduui conpspkeHHocTH. ['paduueckue nntepdeiicer k R: RStudio, RCommander,
RKWard, JGR, SciViews-K, Rattle, PMG, RPMG, RWeb, gnumeric, Emacs u ap. UnTterpanus R ¢
cuctemamu SPSS u Statistica. MHTemnexTyanpHblil aHanu3 aaHHblx (Data Mining) ¢ nmomomisio R.
I'papuueckuii aHamu3 MHorumx nepeMeHHbIX. CokpamieHue pasmepHocTH. Kiaccudukamms 06e3
obyuenust. Knacrepusiit ananus. Kiaccugukamus c odydenuem.

4. O0pa3oBaTte/ibHbIE TEXHOJIOTUH

I[HSI IMPOBCACHUA 3auAMULL JEeKYUOHHO20 muna 110 JUCHUIINIMHC ITPUMCHAIOTCA TAKUC O6pa30BaTCJILHbIe
TEXHOJIOTHHU KaK BBOJHAaA JICKIHUA C UCIIOJIb30BAHUEM BUACOMATEPHUAIIOB, J'ICKI_II/IH-6CCCI[3.

I[HSI MMPOBCACHUA npaxKkmuiecKux 3ausmutl HCIIOJIB3YIOTCA TAaKHC 06pa30BaTeHBHH€ TCXHOJIOT'MH KakK:
PEIICHUE TUIIOBBIX 3aaa4 JJI 3aKPCIIJICHUA U (bOpMHpOBaHI/IH 3HaHI/II71, YMCHHﬁ, HaBBIKOB.

B paMKax CamMoCmosimenbHou pa50mbz CTYACHTOB IIPOBOAUTCA KOHCYJIBTHUPOBAHUC H IIPOBCPKA
JIOMAaIIHUX 3aJaHuM IoCpcaACTBOM BHGKTpOHHOﬁ IIOYTHI.

B nmepuon BpeMEHHOro MPHOCTAHOBIEHUS TIOCEHICHHUS OOYYarolIMMUCS TOMEIICHUH U
tepputopuu PITY mis opranumsanum yueOHOTO mpolecca ¢ MPUMEHEHUEM 3JIEKTPOHHOTO 00y4YEHUs U
JUCTAHIIMOHHBIX ~ O0pa30BaTEIbHBIX TEXHOJIOTUH MOTYT OBITh HCIIOJIB30BAHBl  CIIEAYIOIINE
00pa3oBaTeNbHbBIC TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAH-JIEKI[UU B PEKHUME PEATBHOTO BPEMEHU;

— DIIEKTPOHHBIE YYEOHUKH, YUeOHBIE TOCOOUS, HAYYHbIC U3JaHUS B AJIEKTPOHHOM BHUJIE U JJOCTYII
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIbHBIM PECYpCaM;

— CUCTEMBI JIJIs1 SJIEKTPOHHOI'O0 TECTUPOBAHUS;

— KOHCYJIbTAIIMU C UCIIOJIb30BAHUEM TEIEKOMMYHHUKAIIMOHHBIX CPEJICTB.

5. OneHka JIAaHMPYeMbIX Pe3yJIbTaTOB 00y4eHHs

5.1 CucreMa oneHHBAHUSA
®opma KOHTPOJIA Makc. KOJTH4YecTBO 0a110B
3a oaqny padoty Bcero

Tekyuuii KOHTPOIb:

- IOKJIaz 5 6anoB 10 G6amnos

- pacuérHo-Tpaduieckas padbora 10 6amioB 20 6amioB

- TECTUPOBaHHE 5 Gaios 10 6annos

- pedepar 20 GamoB 20 GatoB
IIpomexxyTouHas aTTecTaius - SK3aMeH
- OTBETHI Ha BOTIPOCHI OHIIEeTa 20 6annoB
- TECTUPOBaHUE 20 6amioB
HToro 3a cemecTp 100 Gamos

[Tony4yeHHBII COBOKYITHBIN PE3YJIBTAT KOHBEPTUPYETCS B TPAAUIMOHHYIO KAy OLIEHOK U B
mIKany oneHok EBpormeiickoil cucreMsl neperoca u HakorieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUU C TaOJIHIICH:

Ixama

100-6annpHas mkana | TpaauimoHHAs IKaIa ECTS

95 -100 OTJINYHO A




83-94 3a4TCHO B
68 — 82 XOPOIIIO C
56 — 67 D
5055 YIIOBJICTBOPUTEIILHO E
20 -49 FX
0-19 HEYIOBJICTBOPUTEIHLHO HE 3a4TCHO 5

5.2 KpnTeplm BBICTABJICHHUSA OLCHKH IO TUCHUIIIMHE

Bananl/
HIxana
ECTS

OueHka nmo
AUCUUILIHHE

KpuTepuu oneHkH pe3yJbTaToB 00yUeHHs 110 JUCHHUIIIUHE

100-83/
A,B

OTJINYHO

BricTaBisieTcss 00y4aromeMycs, eCly OH IIIy00KO U MIPOYHO YCBOMII TEOPETHUECKUIT U
MPaKTUYECKUI MaTepua, MOXKeT IPOJAEMOHCTPUPOBATh ITO HA 3aHATHUSIX U B X0/
MPOMEKYTOUHON aTTeCTalluu.

OO0yJatoniuiicsi HCUSPITBIBAIONIE U JIOTHIECKH CTPOHHO M3IaraeT ydeOHBI MaTepua,
YMeEET yBS3bIBATh TEOPHIO C MIPAKTHKOMH, CIIPABISIETCSI C PEIICHUEM 3313
npodeccHoHaNFHON HAaNPaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, ITPABMIIBHO
000CHOBBIBAET NPHHSATHIE PELICHHS.

CB00OOIHO OpHEHTHPYETCS B yueOHOH 1 MpoecCHOHABPHOM TUTEpaType.

OrieHKa Mo JUCLUIUINHE BBICTABILIIOTCA 00ydaromeMycs ¢ y46TOM pe3ysIbTaToB
TEKylLIed U IPOMEXYTOUHOM aTTECTALIMHU.

KommnereHnuu, 3akperui€éHHbIC 33 TUCIUILIMHON, CPOPMHUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/

XOpOIIIO

BricTaBisieTcs: 06y4aroeMycs, €Clii OH 3HAET TEOPETUUECKUN U MPAKTHIECKU
MaTepuai, [PaMOTHO U [0 CYIIECTBY M3JIaraeT ero Ha 3aHATUIX U B XOJe
IIPOMEXKYTOUHOH aTTeCTalluM, HE NOIyCKasl CYIIECTBEHHBIX HETOUHOCTEH.
O6yl{aIOH.[I/II710H MPAaBHUJIbHO NPHUMCHACT TCOPCTUICCKUC ITOJIOKCHNA IPU PCHICHUH
MMPAKTUYCCKUX 3a1av HpO(l)eCCI/IOHaJILHOI?'I HapaBJICHHOCTHU Pa3HOI'0 YPOBHA
CJIOKHOCTH, BJIaACET H€06XOI[I/IMBIMI/I JJIA 9TOIr0 HaBBIKaMH U HpI/IéMaMI/I.
JloCTaTOYHO XOPOIIO OPUEHTHPYETCH B y4eOHOM 1 NPOPECCHOHATIBLHOM IMTEPATYPE.
OHCHKa 10 AUCHUIITIMHE BBICTABJIAIOTCA 06y‘IaIOHIeMyC$[ C y‘{éTOM PE3YJIbTATOB
TEKYLIEH ¥ IIPOMEKYTOUHOM aTTECTALMU.

KomrneteHuunu, 3aKperui€HHbIe 3a JUCHUILIMHON, COPMUPOBAHbI HA YPOBHE —
«XOpOILLUI».

67-50/
D,E

YIOBJIETBO-
PUTEIBHO

BricTaBmisiercs oby4daromemMycsi, €Clii OH 3HAeT Ha 6a30BOM YpOBHE TEOPETHUECKUN U
MPaKTUYECKU MaTepHal, AOIMYyCKaeT OT/IeJIbHbIEC OUTHMOKHU IIPH €T0 U3I0KEHUH Ha
3aHATUAX U B X01€ HpOMC)KyTO‘IHOﬁ aTTeCTallun.

OO0y4aronuiicss UCTIBITHIBAET ONPEeIEHHbBIE 3aTPYAHEHUS B IPUMEHEHUN
TEOPETHICCKUX TTOJIOKEHUH MTPH PEIICHUH MPAKTHYECKUX 3a1a4 MPOo(ecCHoHaIBHON
HaIPaBJICHHOCTH CTAaHIAPTHOTO YPOBHS CIIOKHOCTH, BIa/leeT HEOOXOIUMBIMU IS
9TOr0 6a30BBHIMU HABBIKAMU U PUEMAMHU.

JleMOHCTpHpYeT TOCTaTOYHBIN YPOBCHb 3HAHUS YI€OHOH TUTEPATyPHI IO JUCIUTUINHE.
Or1ieHKa 0 JUCIUIUINHE BBRICTABISIOTCS 00yUJaromeMycs ¢ Y96TOM pe3yIbTaToB
TEKyLIeH U TPOMEXYTOUHON aTTECTALIMH.

KomrnereHnuu, 3akperuiéHHbIE 3a TUCIUIUTMHON, COPMUPOBAHBI HA YPOBHE —
«IIOCTATOYHBIN».

49-0/
F.FX

HEYJIOBJIETBOP
UTEITHHO

BeicrasisieTcst 00yJaroiiemMmycs, eciii OH He 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKUI
U IPaKTHYECKUI MaTepHuall, TOMycKaeT TpyOble OMMOKH MPH ero U3JI0KEHUH Ha
3aHATHUAX U B XOJI€ TPOMEKYTOYHOM aTTECTAIINN.

OO0y4aronuiicss UCTIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B IPUMEHEHNH TEOPETHIECKUX
MOJIOKECHUH TP PEIICHUH MPAKTHIECKUX 3a7a4 Mpo¢eCcCHOHATBHON HAPaBICHHOCTH
CTaH/IapPTHOTO YPOBHS CIIO)KHOCTH, HE BlIaJieeT HEOOXOIUMBIMH JUIS 3TOTO HaBBIKAMH 1
IpUEMAMH.

JleMoHCTpHpYeT (parMeHTapHbIe 3HAHUS y4eOHOI IuTepaTypsl O TUCIUILIMHE.
OreHKa 1o AUCIMIUIMHE BBICTABISIFOTCS 00yYaronieMycs ¢ y4éToM pe3yIbTaToB
TeKyIEeH U IPOMEXYTOUYHOHN aTTeCTalIH.

KomnereHnuuu Ha ypoBHE «JOCTAaTOUHBIN», 3aKPEIUIEHHBIE 3a JUCLUIUIMHON, HE
c(OpMHUPOBAHEL.
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5.3 OueHouHble cpeacTBa (MaTepuHaJibl) sl TEKYyIero KOHTPOJIsI YyCIEeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAlNH 00yYAIOIINXCH MO TUCHUILTHHE

Texkymmii KOHTPOJIb
Ilpumepnuie 3a0anusn 0aa pacuémno-cpagpuueckoit pavomor Nel
no meme «llakem Matlab»:
BAPHUAHT 1
3ajaHus U3 KHUTH

Amkena3bl B.O. Cucrema cHUMBOJIBHBIX BbluMciieHUd Maple : 3aganus u ynpaxkHeHus: Y4eOHO-
MeTonudeckoe mocoodue. - TBepb: TBepckoii roc. yu-T, 2003. - 26 ¢. [1, m.6.2]:

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

3amanus He0OX0IMMO BBITIOJIHUTH IpHU oMoty cuctembl MatLab.

Ilpumepnuie 3a0anun 0na pacuémmno-zpagpuueckou pavomor No2
no meme «llakem MathCAD»:

BAPHUAHT 1
3amanus U3 KHUTH

Amkenassl B.O. Cucrema cuMBOJIBHBIX BblUMciIeHUH Maple : 3amaHus u ynpaxHeHus: YuyeOHO-
MeToudeckoe mocodue. - TBeps: TBepckoii roc. yu-t, 2003. - 26 c. [1, m.6.2]:

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

3amanust HEOOXOIMMO BBHITIOJHUTH ITpU oMoty cucteMbl MathCAD.

Tecmuposanue Ne 1
Ok3amen Ha nopraize HOY MHTYUT no kypcy «kMATHCAD 14: OcHOBHBIE CEPBUCHI U TEXHOJIOTHI
http://www.intuit.ru/studies/courses/10678/1113/info

Tecmuposanue Ne 2
Ox3amed Ha noptasie HOY UHTYUT no kypcy «OcHOBBI paOOThI B CUCTEME KOMIIBIOTEPHOM areOphl
Mathematica» http://www.intuit.ru/intuituser/userpage/894900

Ilpumepnaa memamuka 00K1a0086 u peghpepamos
Cucrema FreeMat u e€ npuMeHeHMeE.
Cuctema Maxima u e€ npuMeHeHue.
Cucrema GNU Octave u e€ npuMeHEeHHE.
Cuctema Scilab u e€ npumeHnenue.
Cucrema Sage u €€ mpuMeHeHHe.
Cucrema SINGULAR u e€ npuMmeHeHue.
Cucrema PARI/GP u e€ npumenenue.
Cucrema Reduce u e€ npumeHenue.
Cucrema SMath Studio u e€ npumenenue.
. Cucrema monenmupoBanus Simulink u e€ npumeHeHue.
. Cucrema monenupoBanust MapleSim u e€ npumeneHue.
. Cucrema monenupoBanust GPSS u e€ npumenenue.
. 131k mporpammupoBanus Python u ero npumenenue.
. bubnuorexka SymPy u e€ npumeHeHue.
. bubnuorexa NumPy u e€ npumenenue.

WX N B WD =

el e e N
DNk W= O

IIpomexyTounas arrecranus (3K3aMeH)
Konmponvnwvie 6onpocwt no oucyuniune:


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

*

10.

11

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.

26.

27.
28.
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[IpuknanHelie 3a1a4u ¥ BUJbI MaTeMaTHUeCKUX nakeToB. CoBpeMeHHbIEe TpeOOBaHUS K
YHHUBEPCATHHBIM MAaTEMATHUECKUM MAKeTaM.

OO6mume cBeIeHUs 0 MaTeMaTHYECKUX MPOTPaMMHBIX cpeacTBax, cuctemax ACHU u cucremax
CAD/CAE.

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

S3bIKHM MpOrpaMMHUPOBaHUS M OMOIMOTEKH I MareMaTuueckux BeruucieHuit GAUSS, R,
Python(x, y), GNU Multi-Precision Library, GNU Scientific Library.

Apxutekrypa cucrembl Matlab. MaTepdeiic momp3oBaTens. Onepanun ¢ BEKTOPaMH U
Matpunamu. Pabora ¢ rpadukoii. Yucnennsie metoasl. CpencrtBa 00paboTKY JaHHBIX.
Tunossle cpeacTBa nporpammupoBanus. Pabora co crpokamu u daiinamu. BusyansHoe
MIpOorpaMMHUpPOBaAHUE.

Pacmmpenus Matlab u ux knaccudukarus. Simulink u mpuMepsl €ro UCIoIb30BaHUS.
[Takets! pactmpenus Matlab g MaTeMaTHUECKUX BBIYUCIICHUN.

Hcnonb30BaHre BHENIHUX S3BIKOB MporpammupoBanusi. CereBble Bo3MoxHOCTH Matlab.
Pacnipenenennbie BHIYUCICHUSI.

Apxurektypa cuctembl Maple. OObeKThI, TUIIBI IEPEMEHHBIX, BhIpakeHUs. CTaHaapTHBIC
¢bynkuuu. I'padmyeckue cpeacrsa Maple u cpercTBa BBO1a/BBIBOIA.

. Ananutuueckue npeodpazoBanus B Maple.
12.
13.
14.
15.

MaremaTnueckuii aHaJIU3, TUHCHHAS anredpa U aHAIUTHYecKas reomeTpus B Maple.
Martematuueckue 6ubnunoreku Maple. MatemaTtnueckoe mojenupoBanue B MapleSim.
[TporpammupoBanue u pa3paboTKa NMPUIIOKEHHH B cpeze makera Maple.

Hcnonbs3oBaHKe BHEMIHKUX S3BIKOB IPOrpaMMUpoBaHus. CeTeBble BO3BMOXHOCTH nakera. Pac-
IIpe/IeJICHHbIE BBIYMCIICHHUS.

Apxurtexrypa cucrembl MathCAD. Ctpykrypa nokymenta MathCAD. Beoa u BeiBoa. CtaH-
naptable QyHKIMU. ['paduyeckue cpecTBa CUCTEMBI.

DneMeHTapHas MaTeMatuka. Onepalnuu ¢ YuciaMu, BEKTOpaMu U MaTpuiamu. TouHoe u
NpUOIMKEHHOE PEIICHHE YPaBHEHNUH, HEPABEHCTB M CUCTEM.

Pemenue 3anay nuHelHON anreOphl ¥ aHaTUTHYECKOM reometpun B makere MathCAD.
AHanutuuyeckue npeodpazoBaHus BEIPAKEHUH.

MaremaTuueckuii ananus B MathCAD. BuzyanbHoe MaremaTHueckoe MOJeTUPOBaHUE U
perieHue 3aaa4 BeuCIuTeIbHo MmaTemaTuku B MathCAD.

Hcnonp30BaHne BHENIHUX S3bIKOB IIporpaMmmupoBaHus. Co3aHue 2JE€KTPOHHBIX KHUT U
koJutekuui JokymeHToB MathCAD. CeTeBbie BO3MOKHOCTH IMaKeTa.

Apxutektypa cucrembl Mathematica. O0beKTbI, TUIIBI IEPEMEHHBIX, BbIpaXeHHs. KOHTEKCTHI.
Crangaptabie GyHKUIMU. ['paduueckre BO3MOXKHOCTH cUCTeMbI. BBO M BBIBO/I.
CumBosnpHBIE TpeoOpazoBanust. MaremaTuueckuii ananus B cucreMe Mathematica.

Pa6ora ¢ marpuniamu u criuckamu. Pernenue 3a1a4 TuHEHON anredppl 1 aHAIUTUYECKON
TEOMETPHH.

Berpoennble nakets! pacivpenus. Co3gaHne U NpUMEHEHUE BHEIIHUX ITAKETOB PacIlupEeHHUs.
Pazpabotka npunoxenuii B cpese nakera Mathematica u paznuuhbsle cTUIN
MIPOrpaMMHUPOBAHHUSL.

OOmre cBenenus o s3bIke nporpammupoBanus R. Tumel JaHHBIX B R ¥ mpUHIUIBL pabOTHI C
HUMU. BekTopr30BaHHbIE BHIYMCICHUS.

I'paduueckue cpenctna a3bika R. I'paduueckue ycTpoiicTBa U rpaguecKue OniuH.
Craructuueckas o00paboTKa TaHHBIX ¢ MOMOIIBI0 R. HTEIeKTyalbHBIN aHAN3 TAHHBIX C
oMo1bHo R.

3K3amenauuouuoe mecmupoeanue

Ox3amed Ha noptaie HOY UHTYUT no kypcy «Cepucst MATHCAD 14: peanuzarnust TEXHOJIOTHH
HKOHOMHKO-MATEeMATHYECKOTO MOJEITUPOBAHHMSI
http://www.intuit.ru/studies/courses/12160/1166/info



http://www.intuit.ru/studies/courses/12160/1166/info
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6. YueOHO-MeTOAUYecKOe U HHPOPMAIIHOHHOE O0ecTiedeHne TN CUMILTUHBI

6.1 CnHcOK MCTOYHMKOB M JIUTEPaTyphbl

Jlureparypa
OcHosnas

1.

bazoBbie pasmensl matemaTuku s OakanaBpoB B cpene MATLAB: yueGnoe mocobue /
[TnoxotaukoB K.O., - 2-¢ u3a. - Mocksa :HUILl UHOPA-M, 2018. - 1114 c.: 60x90 1/16. -
(Beiciiee o6pazoanue) ISBN 978-5-16-106605-8 (online) - Tekcr : anmekrponnbiii. - URL:
http://znanium.com/catalog/product/966050

AnanweB B. 3. Cucremsl kommbroTepHoii anredpsi: MAPLE: uckyccTBo mporpaMMupoBaHust /
B. 3. Anagpes. - M.: JIa6. 6a30BbIx 3Hanuii, 2006. - 791 c.

. Pakutun, B. M. PykoBoactBo mo MeromaM BbluuciaeHuid u npuioxenuss MATHCAD

[DnextponHsIii pecype] / B. U. Pakutun. - M.: ®U3MATIIUT, 2005. - 264 c. - ISBN 5-9221-
0636-8. - Pexxum noctyna: http://znanium.com/catalog/product/410759

OYHKIMKM KOMIUIEKCHOM MEPEeMEHHOM, psAbl U OlepalroHHoe ucyucieHue: KommnbroTepHbie
TEXHOJIOTUH pelIeHus 3a1a4 u npuMepoB B Wolfram Mathematica : yueGHOe mocobue / K.B.
Turos, H.JI. ['openoB. — M. : PUOP : UH®PA-M, 2017. — (Beicuiee obpazoBanue). — 238
c. — https://doi.org/10.12737/25089. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/773565

BBenenue B craructuyeckoe odyuenue ¢ npumepamu Ha sizbike R / [xeiime I'., Yurron /1.,
Xactu T., Tubmmpanu P. ; [mep. ¢ aarn. C. D. Macturkoro]. - [U3n. 2-e, ucrp.]. - Mocksa :
JAMK TIlpecc, 2016. - 449 c. : un. ; 24 cm. - [lep. uza.: An introduction to statistical learning
with applications in R / Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani
(Springer, 2013). - JTon. Tut. 1. opur. adri. - ISBN 978-5-97060-293-5. - ISBN 978-1-4614-
7137-0 (anri.)

Mawmonosa, T. E. Undopmannonusie TexHonoruu. JIabopaTopHbIil IPaKTUKYM : yueOHOe
nocobue 1 By30B / T. E. MamonoBa. — MockBsa : U3gatensctBo Opaiit, 2022. — 176 c. —
(Beicmiee obpaszoBanue). — ISBN 978-5-9916-7060-9. — TekcT : MeKTPOHHBIH //
O6pazoBatenpHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490340 (nata
obpamenus: 06.06.2023).

Kpacasun, A. B. KomnbrorepHslii npakTUKyM B cpeie matlab : yueOHoe nocoOue asis By30B /
A. B. Kpacasum, . B. XXymarynos. — 2-e u3n. — Mocksa : U3narensctBo FOpait, 2022. —
277 c. — (Briciee oopazoBanue). — ISBN 978-5-534-08509-9. — TekcT : 2IeKTpOHHBIH //
Oo6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494519 (nata
obpamenusi: 06.06.2023).

ﬂOl’lOJZHMmeﬂbHaﬂ

1.

[TnoxotHukoB, K.D. Mertoasl pa3paboTKM MaTeMaTHMYECKHMX MOJENIeH M BBIUYMCINUTENbHBINA
JKCIEepUMEHT Ha Oa3e makera Matlab : kypc nexuumii / K.9. IInoxorauxos. - M. : COJIOH-IIp.,
2017. - 628 c. - (znanium.com). - ISBN 978-5-91359-211-8.

Anrebpa u reomerpus. COOpHUK 3aad U pelIeHul ¢ MpUMEeHeHueM cucteMbl Maple: yueb.
nocobue / M.H. Kupcanos, O.C. Ky3nenoa. — M. : UHOPA-M, 2016. — 272 c. — (Bsicmee
obpaszoBanue: bakanaBpuat). — www.dx.doi.org/ 10.12737/20873. - Pexum nocryma:
http://znanium.com/catalog/product/648409

OObikHOBeHHbIE U depeHnnanbHble ypaBHeHUss U cucrema Maple: YueOHoe mnocoOue /
Eropos A.H. - M.:COJIOH-IIp., 2016. - 392 c.: ISBN 978-5-91359-205-7 - Pexum gocryna:
http://znanium.com/catalog/product/858610



http://znanium.com/catalog/product/966050
http://znanium.com/catalog/product/410759
http://znanium.com/catalog/product/773565
http://znanium.com/catalog/product/648409
http://znanium.com/catalog/product/858610
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Pemenue 3amay BRIYMCIUTEIFHON MaTEeMATHKH C MCIIOJb30BAaHUEM SI3BIKA TTPOTPAMMHUPOBAHUS
naketa MathCad / Tpomuna I'. B. - HoBocu6.: HI'TVY, 2009. - 86 c.: ISBN 978-5-7782-1283-1
- Pexxum nocryna: http://znanium.com/catalog/product/546391

DKOHOMHMKO-MAaTeMaTH4YeCKOEe M SKOHOMETPUYECKOE  MOJEIMPOBAHUE:  KOMIIBIOTEPHBII
MpakTUKyM : yueb. mocobue/ B.®D. KommakoB. — M.: MH®OPA-M, 2017.— 396c. —
(Beicmiee  obpazomanme: bakamaBpuar). — www.dx.doi.org/10.12737/24417. - Pexum
nocrtyma: http://znanium.com/catalog/product/758027

Pamka Cebactbsin. Python u mammHHOe oOydeHue : KpailHe HeEOOXOIUMOE HW3JIaHUE I10
HOBEHUIIEH TMpeCcKa3aTeIbHOW aHAJMTUKE I Ooyiee TiIyOOKOro IMOHWMAHHS METOJOJIOTHU
MammHHOTO 00y4yeHus / CebacthsiH Pamika ; [mep. ¢ anrn. A. B. Jlorynosa]. - Mocksa : JIMK
[Ipecc, 2017. - 417 c.

Yepnsk, A. A. Matemarudeckue pacuersl B cpene Mathcad : yueOHOe mocodue 11t By30B /
A. A. Yepnsik, XK. A. UepHsik ; moa oOmieit penakiueit A. A. UepHsk. — 3-€ u31., UCTIp. U
non. — Mockaa : M3narensctBo FOpaiit, 2023. — 163 ¢. — (Briciiee oopa3oBanue). —
ISBN 978-5-534-14675-2. — Texkcrt : anexTpoHHbli // Obpa3zoBarenbHas miaaTdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/514894 (nata ob6pamenus: 06.06.2023).

6.2 IlepeyeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEepHET.

1.

8.

0.

Amkena3sl B.O. Cucrema cHMBOJBHBIX BblYMcCiIeHHE Maple : 3agaHusi U ynpaKHEHUS :
YyeOHo-meronuueckoe mocobue. - Twepp: Tsepckoit roc. yH-T, 2003. - 26 c.
http://window.edu.ru/resource/755/50755/files/maple exe.pdf

WBanoB A. u ap. [IpakTukym 1o komnbroTepHoii reomerpun. Yuebd. kypc HOY UHTYUT
[DneKkTpoHHBIH pecypc]. - Pexum gocryna: hitp://www.intuit.ru/studies/courses/645/501/info
Kuppsanos /l. Beiciias matemaruka Ha MathCAD. Yue6. kypc HOY UHTYUT [OnexktpoHHblit
pecypc]. - Pexxum noctyna: http://www.intuit.ru/studies/courses/476/332/info

Hazapos /., [Toxxapckas I'. MATHCAD 14: OcHOBHBIE CEpPBUCHI U TEXHOJIOTHH. Yuel. Kypc
HOY UHTVYUT [SnextponHsli pecypce]. - Pexxum nocryna:
http://www.intuit.ru/studies/courses/10678/1113/info

Hazapos /., [Toxapckas I'. Cepsucst MATHCAD 14: peanusanus TeXHOJIOTUN 3KOHOMUKO-
MateMatuyeckoro mojenupoBanus. Yued. kypc HOY UHTYUT [DnexTponnsiii pecypc]. -
Pexxum noctyna: http://www.intuit.ru/studies/courses/3681/923/info

Cenos E. OcHoBBI paboThI B cucTeMe KOMIIbIOTEpHOM anreOpsl Mathematica. Yue6. kypc HOY
MHTYUT [DOnexTpoHHBIH pecypc]. - Pexxum gocrymna:
http://www.intuit.ru/studies/courses/4765/1039/info

VYuebHo-oOpa3zoBarenbHas — (U3MKO-MaTeMaTuyeckas Oubimoreka Ha mnoprarte MUP

MATEMATUYECKMX VYPABHEHUI [Dnextponssii pecypc]. - Pexum mgocryma:
http://eqworld.ipmnet.ru/ru/library.htm

Odunmanbuplii  mopTas mpoekta R [OnexTponnbiit  pecypc]. - Pexum pocryma:
http://www.r-project.org/

CereBoie apxuBbl cucteMbl R (CRAN). [Onextponssiii pecypc]. - Pexum npocryma:

http://cran.r-project.org/

10. SA3p1x 1 cpena R [DnexTponHbIit pecypc]. - Pesxxum moctyma: http://r-statistics.livejournal.com/

Hanmonanwsuas snextponnas oubnuorexa (H3b) www.rusneb.ru
ELibrary.ru Hayunas snextponHas 6ubianoreka www.elibrary.ru

6.3 IlpodeccuonaibHble 0a3bl AAHHBIX M HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

Hoctyn k npodeccuoHanbHbIM 6a3aM MaHHBIX: https:/liber.rsuh.ru/ru/bases



http://znanium.com/catalog/product/546391
http://znanium.com/catalog/product/758027
https://urait.ru/bcode/514894
http://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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
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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WNupopmannoHHbIe CTIPABOYHBIE CHCTEMBI:
1. Koucynwrant ILtoc
2. Tapanr

7. MaTepuaibHO-TeXHHUYECKOe o0ecreyeHue QU CIUILTHHbI

Jns  oOecriedeHMss  JIMCUMIUIMHBI  HCIOJIB3YyeTCs — MaTepUalbHO-TEXHHWYecKas  Oasa
00pa30BaTENBHOTO YUPEKICHHS:

- 015 nekyuti: ydeOHbBIC ayAWTOPUM, OCHALIEHHBIC TOCKOW, KOMIIBIOTEPOM HIIH HOYTOYKOM,
MIPOEKTOPOM (CTAIIHOHAPHBIM HJIM TIEPEHOCHBIM) ISl ISMOHCTPALMHU YI€OHBIX MAaTEpHAIIOB.

CocTtaB mporpaMMHOT0 00€CTICUCHHUS
1. Windows

2.  Microsoft Office

3. Kaspersky Endpoint Security

- 0111 NPAKMuU4eckKux 3ausamuil: KOMIbIOTEPHBIN KJIacC WK J1a0opaTopusi, OCHAIIEHHBIE JOCKOM,
KOMITBIOTEPOM HJIM HOYTOYKOM JIJIsl TIPEnojaBaTessi, KOMIBIOTEpaMH sl 00y4YaroInuXcsi, IPOSKTOPOM
(cTallMOHAPHBIM WU TIEPEHOCHBIM) JUISl IEMOHCTPAIMN Y4eOHbIX MaTepUasoB.

CocTtaB nporpaMMHOT0 00€CIeUeHHUS:
Windows
Microsoft Office
Mozilla Firefox
Matlab
Mathcad Education - University edition
Maxima
Sage
S3p1x nporpammupoBanus R / Python
Kaspersky Endpoint Security

RSN h WL =

8. O0ecneuenne 06pa3oBaTEILHOIO MpoOLECCa JJIS JIML ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMH
310POBbSI H HHBAJTHI0B

B xonme peanmzanuu IUCHUIUIMHBI UCIOJIB3YIOTCS CIEAYIOIIME JIOTOTHUTEIbHBIE METOIbI
oOyueHusl, TEKYIEro KOHTPOJSI YCIeBAEMOCTH U TPOMEXKYTOUHOM aTTecTallud OOYyYaroIIuXcs B
3aBUCUMOCTH OT UX UHAUBUIYaATBEHBIX OCOOCHHOCTEH:

® ISl CIIETIBIX M CIA0OBHUISIIMX: JIEKIUU OGOPMIISIOTCS B BHUAE DJIEKTPOHHOTO IOKYMEHTA,
JOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA CO CIEUUATH3UPOBAHHBIM IMPOTPAMMHBIM OOECTICUCHUEM;
MUCbMEHHBIE 3a/laHUsl BBITIOJIHAIOTCS HAa KOMITBIOTEPE CO CHEIHATM3UPOBAHHBIM POTPaAMMHBIM
o0OecrieueHneM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECIIEUMBACTCS WHIUBUAYATHHOE
paBHOMepHOe ocBemieHue He MeHee 300 JrOKC; I BBIMOJTHEHHUS 3a7aHUsl MPU HEOOXOIUMOCTH
MPEIOCTABIIACTCS YBEIMYMUBAIOIIEE YCTPOIMCTBO, BO3MOXKHO TAaKXKE€ HCIOIB30BaHUE COOCTBEHHBIX
YBEITUYUBAIOIINX YCTPOWUCTB; MMCHMEHHBIC 3aaHusT 0QOPMIISIFOTCS YBETHYECHHBIM IPUPTOM; dK3aMEH
1 3a4€T MPOBOJATCS B YCTHOM (pOpME UITH BBITIOJIHSIOTCS B MUCbMEHHOM (popMe Ha KOMIBIOTEPE.

® ISl TIYXUX U CJIA0OCHBIIIANINX: JEKIUA OQOPMIISIOTCS B BUJIE SJECKTPOHHOTO TOKYMEHTA,
b0  TMPEmOCTaBISETCS  3BYKOYCHUJIMBAIOIIAs — ammaparypa WHIWBUIYAIBHOTO  TIOJIb30BAHUS;
MMMCbMEHHBIC 3aJlaHUSl BBIMOJHSIOTCS HAa KOMIIBIOTEpE B MHCHbMEHHOW QopMme; dK3aMeH U 3a4éT
MPOBOJATCS] B MUChMEHHOH (hOpMe Ha KOMIIBIOTEPE; BOZMOXKHO MPOBeIeHNE B (DOpME TECTUPOBAHHS.
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® ISl JIUI] C HApYIICHUSIMH OIOPHO-/IBUTATEIBHOTO ammapara: JEKIUH OQOPMIIIOTCS B BHIEC
AJIEKTPOHHOTO JIOKyMEHTa, JOCTYIIHOTO C TIOMOUIbI0 KOMIbIOTEpAa CO CIEHUAIU3UPOBAHHBIM
OPOTrpaMMHBIM ~ OOECIieYeHHEM; IHChMEHHBIC 3aJaHMs BBIIOJHAIOTCS HA KOMIIBIOTEpE CO
CIELUATM3UPOBAHHBIM MPOTPAMMHBIM OOecrieueHeM; SK3aMeH U 3au€T MPOBOJATCS B YCTHOH (hopme
WM BBIIOJIHAIOTCS B TUCBMEHHOU ()OpME Ha KOMIIBIOTEPE.

[Tpu HEOOXOMMMOCTH MPEyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU JJISl TIOATOTOBKU OTBETA.

[Tpouenypa mpoBeneHHUs MPOMEXKYTOYHOM aTTeCTaluu sl O0OyJaloIIMXCsl YCTaHABIMBACTCS C
y4€TOM MX MHAWBUAYAIBbHBIX MCUXO(PU3NUECKUX 0COOCHHOCTEH. [IpoMexKyTouHasi aTTecTalusi MOXKET
IPOBOJIUTHCS B HECKOJIBKO 3TATOB.

IIpu mpoBeseHWMH TPOLEAYPHl OLEHUBAHUS PE3YJAbTaTOB OOy4YeHHs IpeaycMaTpHBaeTCs
UCTIONIb30BaHHE TEXHUYECKUX CPEACTB, HEOOXOMMMBIX B CBS3M C MHMBHUIYaJIbHBIMH OCOOCHHOCTSAMHU
oOydJaromuxcsi. OTH CpEeACTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, WIHM MOTYT
UCTIONIb30BaThCsl COOCTBEHHBIC TEXHMUYECKHE CPENICTBA.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3YJAbTaTOB OOYyUYCHHS JOIMYCKAeTCS C MCIOJIb30BaHHEM
JMCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

ObecneunBaercs AOCTYN K HHGOPMAIMOHHBIM W OubmmorpaduyeckuM pecypcamM B CETH
WuTtepHeT 1 Kaxaoro odyyaromierocsi B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSM UX 3I0POBBS U
BOCIIPUATHS HHPOPMAIIHK:

eI CIENbIX M CIa0OBUAALIMX: B II€YaTHOM (opMe yBeIWYeHHBIM mpudpToM, B (opme
AIIEKTPOHHOTO TIOKYMEHTa, B opme aynuodaiina.

® JIUIsl TITYXUX U CIIA0OCIBIIIAIINX: B Ie9aTHOU (opme, B GOpMe HIEKTPOHHOTO JOKYMEHTA.

® U151 00YJAIOLINXCSl C HApYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara: B Ie4aTHoil gpopme, B
(hopMe AIEKTPOHHOTO JOKYMEHTa, B (hopme ayauodaiina.

VYyebHble ayAUTOPUU IS BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENIBHOW pabOThI, Hay4dHas
OubnnoTeka W WHBIE MOMEHICHHS Ui OOY4YEeHHUS OCHAIEHBI CHEIHAlbHBIM O00OpYJOBaHHEM U
y49eOHBIMH MECTaMH ¢ TEXHHYECKUMH CPEJICTBAMU O0yUCHUSI:

® ISl CIIENBIX U CIA0OBUASAIIMX: YCTPOUCTBOM JJisi CKAHUPOBAHMS M UTEHUsS ¢ Kamepoid SARA
CE; nucmuieem bpaiinsg PAC Mate 20; npuntepom bpaitiist EmBraille ViewPlus;

oIl TUIYXUX M CJIa0OCHBIIIANINX: aBTOMAaTU3UPOBAHHBIM pPabOYMM MECTOM ISl JIIOJeH C
HapyIIEHUEM CIyXa U CIa00CTBIMIANTNX; aKYCTUIECKUN YCHUIIUTENb U KOJIOHKU;

o yisi OOYyYarOIIMXCsA C HAPYIICHUSMHU OMOPHO-IBUTATENFHOTO ammapaTa: MepeIBUKHBIMHU,
peryaupyeMbIMid 3proHomMuueckumu napraMu CH-1; KOMIBIOTEpHON TEXHUKOM CO CIEHHAIbHBIM
IIPOrpaMMHBIM 00ecTIeYeHUEM.

9. MeToanuyeckne MaTepuaJibl

9.1 IlnaHbl NPAKTHYECKUX 3aHATHI

Tema 1. ITaker Matlab.

®dopma npoBeieHNs — pellIeHHe TUIIOBBIX 3a/1a4 /7S 3aKpeIuieHns U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpumepHbIe 3a1a4u 1J1s1 pEeIIEHUsI B Ay TUTOPUM:
BrimoHuTh 3a1aH1 HEOOXOAMMO MPY TOMOIIK cucTeMbl Matlab.

N3 xuurn Amkenasel B.O. Cuctema cuMBOJBHBIX BbluMciaeHUil Maple : 3agaHus u ynpaxHEHUS:
YyeOHo-MeTonuueckoe nmocodue. - TBepb: TBepckoii roc. yu-t1, 2003. - 26 c. [1, m.6.2]:

3amauu U1l pemeHus B Pazgen 1 Ne 1(1,5); 3(1); 6; 8(1); Pazmen 2 Ne 2(1); 3;

ayJIUTOPHHU: 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); Paznen 3.4 Ne 2(3);
Paznmen 5 Ne 1(1); 2(1); Pazmen 6.1 Ne 1(6); 3(1);
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Paznen 6.2 Ne 1(6); 2.

Jlomariinee 3a1anue: Pazmen 1 Ne 1(2,6); 3(2); 4; 8(2); Pazmen 2 Ne 2(2); 4;
Pazgen 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);
Pazgen 5 Ne 1(2); 2(2); Paznen 6.1 Ne 1(B); 3(2);
Paznen 6.2 Ne 1(B); 3.

JlomOTHUTEIBHO: Pazgen 1 Ne 1(3,7); 3(3); 5; Pazmen 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); Paznen 3.4 Ne 2(5);
Pazgen 5 Ne 1(3); 2(3); Pazgen 6.1 Ne 1(1); 3(3);
Paznen 6.2 Ne 1(1); 4.

KoHTpoJibHbIE BONPOCHI:

1. CumBoOIBHBIE BBIUMCIIECHUS TIpU oMoty Matlab.

. Pemenue ypaBHeHuil 1 HepaBeHCTB IIpu rmomouu Matlab.

. Pemmenue 3ammau anre6ps! mpu nomontu Matlab.

. Perrenue 3ajiau MmaTeMaTH4YECKOro aHanau3a rnpu nomoiu Matlab.

. Pemnenne muddepeHManbHbIX 1 MHTETPaJIbHBIX YpaBHEHH pHu momMoiu Matlab.

. Pemenue 3aiau ontumu3zanuu ripu nomoiny Matlab.

. Buzyanusanus peuesun.

~N N L kAW

Tema 2. ITaker MathCAD.

CDopMa MMPOBCACHUA — PCIICHUC TUITOBLIX 3a1a4 JJIs 3aKpPCIIJICHUS U (1)OpMI/IpOBaHI/I${ 3HaHPII>i, YMGHI/Iﬁ,
HaBBIKOB

IIpumepHBIe 321a4M 1JIs1 pELLICHUS B ayIMTOPHH:

BoinonHuTh Bee 3aaanus npaktudeckoro 3ansatus Nel npu nomouu cucreMbl MathCAD. CpaBHUTH
MIOJIyYEHHBIE PE3yJIbTaThl C pe3yJbTaTaMu npakTuueckoro 3aHatus Nel. CpaBHUTH 3 PEKTUBHOCTD U
y10OCTBO Pa3IMYHBIX UCTIOIB30BAHHBIX MATEMAaTHYECKUX MTAKETOB MPH PEICHUN TIOCTABICHHBIX
3a1a4.

KoHnTpoJsbHbBIE BONIPOCHI:
1. CumBoBHBIE BhIuKcaeHUs ipu oMo MathCAD.
. Pemmenue ypaBHeHuii u HepaBeHcTB nipu nomout MathCAD.
. Pemenue 3anau anre6ps! npu nomoui MathCAD.
. Pemenue 3ama4y MaremaTndeckoro asanusa rnpu nomommu MathCAD.
. Pemmenne nuddepeHnanbHpIX 1 UHTErpaibHbIX YpaBHeHUH mpu nomoi MathCAD.
. Pemenue 3anmau ontumuszanuu npu nomomu MathCAD.
. Buzyanmsanus pemenuit.

NN DR W N

Tema 3. IIaker Mathematica / Maxima.

®dopma npoBeieHNs — pellieHre TUIIOBBIX 3a/1a4 /7S 3aKpeIuieHns U (OpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBBIKOB

IIpuMepHbIe 327244 1JIs1 pELICHUsS B Ay IMTOPHU:

BrinonHuTh Bee 3aaHus mpakTuieckoro 3aHaTud Nel mpu nomoinu cucreMsl Mathematica ninm
cucteMbl Maxima. CpaBHUTb MOJIy4€HHBIE PE3YJbTAThI C pe3yIbTaTaMH MPaKTUYECKUX 3aHITUN Nel,
2. CpaBHUTB 3PPEKTUBHOCTD U YAO0OCTBO Pa3IMUHBIX UCIOIb30BAHHBIX MATEMaTUYECKHX TTAKETOB MPU
pELICHUY TIOCTABJIICHHBIX 3a/1a4.

KoHTpoJibHBIE BONIPOCHI:
1. CuMBOIBHBIE BRIUKCIIEHUS TTpU oMo Mathematica.
2. Pemenne ypaBHeHUi 1 HepaBeHCTB Ipu oMoty Mathematica.
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3. Pemenue 3amau anre6ps! mpu nomontyd Mathematica.

4. Pemenue 3aj1a4y MaTeMaTU4eCKOro aHanu3a npu nomoiu Mathematica.

5. Pemenue nudpepeHnnanbHpIX 1 HHTETPAIBHBIX YpaBHEHUI 1pu momoiyd Mathematica.
6. Pemienue 3anau ontumuzanuu rnpu nomoiyd Mathematica.

7. Buzyanu3zanus perieHuun.

Tema 4. SI3pik R / Python.

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

IIpumepHbIe 3a1a4M 1151 pellIeHUs] B ayIMTOPUM:

BrinonnuTs Bee 3aanus npaktudeckoro 3anatust Nel B BeruncnurensHol cpene R. CpaBHUTH
MOJyYECHHBIE PE3YJIbTAThI C pe3yJibTaTaMU NpakTUueckux 3aHatuii Nel, 2, 3. CpaBHUTH

3¢ (HEeKTHBHOCTD U YAOOCTBO Pa3IMYHbIX UCIOJIH30BAHHBIX MATEMATUYECKUX MMAKETOB MIPH PEIICHUU
MOCTaBJICHHBIX 3a/1a4.

KoHTpoJibHbIE BOIPOCHI:
1. CuMBOJIbHBIE BBIUMCIIEHMS ITPU TToMoIU R.
. Pemienue ypaBHeHUI 1 HEpaBEHCTB Ipu nomoiu R.
. Pemmenue 3anau anreOps! mpu momonin R.
. Perenue 3ama4y MaTeMaTH4€CKOro aHaJIn3a 1pyu nomoiuu R.
. Pemienne muddepeHnmanbHpIX 1 HHTErPAIbHBIX YpaBHEHUH 1pu oMoy R.
. Pemenue 3amau ontumusanuu npu nomMomu R.
. Buzyanmsanus permenui.

NN DR W N

9.2 MeToauyeckne peKOMeH/IAMHU 10 MOAr0TOBKE MUCbMEHHBIX PadoT

Pedepar no nucrunnune «IIporpaMMmHble cpeacTBa HayyHbIX HCCIel0BaHU» 00bEMOM 15-20
CTPaHMI] BBITIOJIHAETCS CTYJAECHTOM 0 TEME, COTJIACOBAHHOM ¢ mpernoaaBaTenem (paszaen 5.3). [IpaBuina
oopmienus pedepara coBHaaoT ¢ MpaBUIaMu 0pOpPMIIEHUS KypcoBOH paboThl, KOTOpBIE MOJIPOOHO
U3JI0KEHbI B «MeToINYeCKuX PEKOMEHALUsAX M0 MOATOTOBKE U O(QOPMIIEHUIO KypCOBOM pabOThI»,
pa3MelleHHbIX Ha opuimaibHoM caiite kapenpsr @IIM MUHTB PITY.

OTyer NO BBHIMOJIHEHUIO pacueTHo-rpaduueckux padbor no aucuuiuivHe «lIporpaMMHbIe
CpeAcTBa Hay4HBIX HCCIelI0BaHM» 00bEMOM 15-20 cTpaHUIl BBIMOIHSAETCA CTYACHTOM IO KaXKAOH
pabore otraenbHo. [IpaBuna odopmiieHUs OoT4YeTa MO BBHIMNOJIHEHHIO pPacyeTHO-TpaduyecKux padoT
COBIIAJIA0T C MpaBmiIaMu opopMileHUs pedepara.
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IIpunoxenue 1. AHHOTAIUS
paboyeii mporpaMMbI JUCIUATUTHHEL

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JTUCIUILIAHBI

JucuuruinHa «IIporpaMMHbIe cpeicTBa HayuHBIX MCCIIEJOBAaHUI» peanusyercs Ha (akynbrere
MH()OPMALIMOHHBIX CHUCTEM U Oe3omacHocTd Kadeapodl (yHIaMEHTaTbHOW ©  TPHUKIAJTHON
MaTeMaTuKu.
Henp nucuumianHbl: GOpMUPOBAHHE Y CTYACHTOB aJCKBATHBIX MPEACTABICHUN O COBPEMEHHBIX
MHCTPYMEHTAJBHBIX CpPEACTBAX HAYYHBIX MCCIEAOBAaHMN I MX S(PPEKTUBHOTO NPAKTHYECKOTO
NPUMEHEHHsI TPH PEIICHUH AaKTYaJbHBIX 3a7ad B Pa3JIMYHbIX O00JAacTAX HAYKH M HHKXCHEPHOU
NPaKTHKH, Pa3BUTUE Yy CIyIIaTe]Ield HaBBIKOB MCIIOIb30BAHMS CIIEIHAIBHBIX POTPAMMHBIX CPE/ICTB U
COBPEMEHHBIX TEXHOJIOTUH MaTeMaTUYeCKOr0 MOJICITUPOBAHHS [TPU PELICHUN TPUKIIATHBIX 3a/1a4.
3agaun: O3HAKOMUTH CTYJCHTOB C COBPEMEHHBIMH  CIICIHATM3UPOBAHHBIMU  SI3BIKAMH
MPOrpaMMHUPOBAHUS  BBICOKOTO YPOBHS MPO(ECCHOHAIBHBIX MAaTEeMAaTHYECKHX IIaKeTOB  JUIs
pa3pabOTKH HOBBIX AJITOPUTMOB U CO3/aHUSI MHTEIUIEKTYaJIbHBIX MHTEP(PEHCOB K BBIYUCIUTEIBHBIM
poIIeTypaMm.
JlucuurivHa HanpasliieHa Ha (POPMHUPOBAHKE CIIETYIOUINX KOMITETCHIIUH:
e [IK-3 - crmocobeH OCyIIeCTBIATh MOUCK, U3YUYEHHE U Pa3padOTKy HOBBIX TEOPETUYECKUX HIIH
MPAaKTUYECKUX MPOOJIeM, CBENEHUH OTHOCANIMXCS K PEHICHHWI0 TEKYIIUX Hay4HBIX
UCCIIeJOBaHM, TIPON3BOJICTBEHHBIX 33a4; B MHPOPMAIIMOHHBIX CpeJax HaXOAUTh, CO3JaBaTh
OCHOBHBIC  JJIEMEHTHl OyIyIIMX MaTeMaTHYeCKUX CTPYKTYp HMIM  KOHCTPYKTHBHBIX
MaTeMaTU4eCKUX MOJICTICH.
B pesynbrate 0CBOGHUS TUCHHUILTHHBI 00YYaIONIHIACS JOIDKEH:
3uamu: yHUBepcaJbHblE MaTeMaTHYeCKHE MaKeThl IMPUKIaIHBIX Hporpamm Matlab, Maple,
MathCAD, Mathematica, FreeMat, Maxima u zap., OCHOBBI UX $I3bIKOB IPOIPaMMHPOBAHUS, MOIYJIH
pacIIMpeHns] MaTeMaTHYECKUX IaKEeTOB, MOMYJISIPHBIE CHCTEMbl HMMHTAMOHHOTO MOJEIHPOBAHUS,
COBPEMEHHBIE HEUPOCETEBBIE MMAKETHI U IPYTHE CIICIHATM3UPOBAHHBIC IIPOTPAMMHBIE CPEICTBA

Ymemsb: IpUMEHSATh MaTeMaTHYECKHE MAKEThI, pa3padaThIBaTh aJrOPUTMBI U HHCTPYMEHTAIbHBIC
CpencTBa Uil PEIIeHHs TMPUKIAIHBIX 33/1a4, a TaKKe Cco3AaBarh HMHTEP(EHCH K BBIYMCIATEIBHBIM
npoLexypam

Brademwv: HaBbIKaMHu palbOTHI C PA3IAYHBIMH IPOTPAMMHBIMH CHCTEMaMH W HHCTPYMEHTaMHU
pa3pabOTKH MPH PELICHNH MPUKIAIHBIX 3a/1a4.

[To gucuuIUIMHE IPeyCMOTPEHA MTPOMEKYTOUHAsS aTTeCTaus B (hopMe dK3aMeHa.

OO011ast TPyA0EMKOCTh OCBOCHUS JUCLUUIUIMHBI COCTABIISAET 3 3a4E€THBIE €IUHULIBI.
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JIMCT U3BMEHEHUI!

Ilpunosxcenue 2

No | Tekcr akTyanuzainuu uinu npuiaraeMbii Kk PI1J] nokymenr,
COZEpKAIMI U3MEHECHUS

ara

Ne
MIPOTOKOJIA

1 Ona OIN BO marucTtpaTypbl n3meHeHust Tonbko 3a 2020 .



	1.  Пояснительная записка
	1.1. Цель и задачи дисциплины
	1.2. Перечень планируемых результатов обучения по дисциплине, соотнесенных с индикаторами достижения компетенций
	1.3. Место дисциплины в структуре образовательной программы

	2. Структура дисциплины
	3. Содержание дисциплины
	4. Образовательные технологии
	5. Оценка планируемых результатов обучения
	5.1 Система оценивания
	5.2 Критерии выставления оценки по дисциплине
	5.3 Оценочные средства (материалы) для текущего контроля успеваемости, промежуточной аттестации обучающихся по дисциплине

	6. Учебно-методическое и информационное обеспечение дисциплины
	6.1 Список источников и литературы
	6.2 Перечень ресурсов информационно-телекоммуникационной сети «Интернет».
	6.3 Профессиональные базы данных и информационно-справочные системы

	7. Материально-техническое обеспечение дисциплины
	8. Обеспечение образовательного процесса для лиц с ограниченными возможностями здоровья и инвалидов
	9. Методические материалы
	9.1 Планы практических занятий
	9.2 Методические рекомендации по подготовке письменных работ

	Приложение 1. Аннотация рабочей программы дисциплины

