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1. HosscHuTEAbHAA 3AIIHCKA

1.1. Lenp u 3ama4uu JUCIUILIMHBI

Lenv oucyunaunvl: GopMUPOBaHUE Y CTYJEHTOB a/ICKBAaTHBIX MPEJICTABICHUNA O COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJICTBAX HAYUYHBIX MCCIEAOBAHUN s MX dP(EKTUBHOTO MPAKTHUECKOTO
NPUMEHEHUS NPU PELICHUH aKTyalbHBIX 33]a4 B Pa3IMYHBIX OOJACTSIX HAYKH U MHXKEHEPHOMN
MPaKTUKH, Pa3BUTHE Y CIyLIATEJe HaBBIKOB MCIOJIB30BaHUS CHEIUAIBHBIX MPOrPAMMHBIX
CPEICTB M COBPEMEHHBIX TEXHOJIOTUH MaTeMaTHUYeCKOr0 MOJACIUPOBAHUS MpPHU PELICHUU

MPUKJIAJHBIX 3a7a4.

3aoauu Oucyuniumsl.

O3HAKOMUTL CTYACHTOB C COBPCMCHHBLIMHU CIICHUAIN3UPOBAHHBIMU

A3bIKAMH [IPOIPaMMUPOBAHUS BBICOKOTO YPOBHS NMPO()ECCHOHAIBHBIX MAaTEMAaTHUECKUX TAaKETOB
JUIs  pa3paOOTKM HOBBIX aJIrOPUTMOB M CO3JAHHS HWHTEJUICKTYaJbHBIX HMHTEP(ENcoB K
BBIYMCIIMTEIIBHBIM IIPOLIEYPAM.

1.2. TlepeyeHsb mIaHUPYEMBIX pPe3yIbTaTOB O0YUEHHUS M0 TUCIUILUIMHE, COOTHECEHHBIX C
WHJIUKAaTOpaMU JOCTUKEHHS KOMIIETEHIUN

KoMmnerennus
(Ko 1 HAaMMEHOBaHME)

NuaukaTopbl
KOMIIeTeHI Ui
(Ko 1 HAaHMEHOBAHHE)

Pe3yabTaThl 00yueHus

I1IKVY-3. Cnocoben
OCYIIIECTBIISTH MOUCK,
U3yYCHUE U pa3paboTKy
HOBBIX TEOPETHYECKUX HIIH
MPAKTHYECKUX MPOOIIEeM,
CBEJICHMI, OTHOCSIIUXCS K
PELICHUIO TEKYIIUX
HaYYHBIX UCCIIEJOBAHUM,
MPOM3BOJICTBEHHBIX 33]1a4;
B MH()OPMAIIMOHHBIX
cpeaax HaXxOAUTh,
C03/1aBaTh OCHOBHBIE
9JIEMEHTHI Oy Iy IIHX
MaTeMaTHYECKUX CTPYKTYP
WJIN KOHCTPYKTHBHBIX
MaTeMaTHYECKUX MoJienei

[IKV-3.1. Bnageer
HaBBIKaMU paboTHI €
WHPOPMALTUOHHBIMH
CHCTEMaMH JUIS
pa3paboTKH HOBBIX
TEOPETUIECKUX
MOJIOKEHUHN U pEeLICHUS
MPAaKTHYECKUX
pooeM;

3nams: yHHBEpCATbHBIE MAaTeMaTHYECKUE
HakeThl MPUKIATHBIX mporpamm  Matlab,
Maple, MathCAD, Mathematica, Maxima wu
Jp., OCHOBBI MX SI3BIKOB HPOTPAMMHPOBAHUS,
MOAYIH  DPAcCHIMPEHHS]  MaTeMaTHYeCKHX
MIaKETOB, MOMYJISPHEIE CHCTEMBI
UMUTAIMOHHOTO MOJICTUPOBAHUS,
COBpEMEHHBIC  HEHpOCETeBbIE MAKETHl U
JpyTrHe CHeluaIn3upoBaHHbIE POrPaAMMHEIC
cpeacTa

Ymemsb: IpUMEHATH MaTeMaTHYECKUE MTAKETHI,
pa3pabaTbIBaTh aJrOpUTMbI M HHCTPYMEHTANb-
HBIC CpEICTBAa JUISI pEUICHHs TPUKIAIHBIX
3ama4, a TaKKe co3naBarh HMHTEpdEHCh K
BBIYHMCIIUTEIBHBIM MIPOLETYpPaM

Braodemyw: HaBbIKaMu pabOTHI ¢ PA3TUIHBIMU
POrPaMMHBIMU crCTeMaMi u
WHCTPYMEHTaMHU pa3pabOTKU TPH PEIICHUH
NPUKITAIHBIX 3319

TI1IKVY-3.3. Brigenset
nHGOPMAaLMOHHbIE
MOTOKH, OTIPEIeIsieT
TOYKH Oudypraumi

3name:  yHHBEpCAbHBIE MATEMATHYCCKHE
makeThl MPUKIaAHBIX nporpamm  Matlab,
Maple, MathCAD, Mathematica, Maxima wu
Jp., OCHOBBI MX SI3bIKOB MPOTrPaMMHPOBAHUS,
MOJIYJM  DACIIMPEHHS  MaTeMaTHYECKUX
IAKETOB, HOMYJIAPHbIE CHCTEMBI
UMHUTAIHOHHOTO MO/ICITMPOBAHHSL,
COBPEMEHHBIC ~ HEWPOCETEeBbIC TAKETHI U
JPyrHe CHeHaTU3UPOBAHHBIC MPOrPAMMHBIC
cpencrTBa

YMmemb: pUMEHSTh MaTEMAaTHYECKUE MTAKEThI,
pa3pabaThIiBaTh AITOPUTMBI M HHCTPYMEHTAIIb-
HbIE CPEJCTBA U DCUICHHUS TPHKIIAIHBIX




3a7a4, a TaKKe Cco3IaBaTb MHTEPPEHCH K
BBIYHCITUTETIHHBIM TPOLEypaM

Braodemw: HaBbIKaMu pabOTHI ¢ Pa3TUYHBIMU
MIPOrpaMMHBIMHU cUCTEMaMH u
WHCTPYMEHTaMH DPa3pabOTKH TIPH PEIIeHUH
MIPUKJIAAHBIX 33124

[IKVY-3.4. Crpour 3nams:  yHUBEpCAJIbHBIE MaTeMaTHUYECKHE
MaTeMaTHYECKHE MaKeTel MPHKIaOHBIX mporpamm  Matlab,
MOJIENIN Pa3IHIHBIX Maple, MathCAD, Mathematica, Maxima u
THUIIOB, UCCIIEAYET UX. JIp., OCHOBBI MX SI3BIKOB HPOrPaMMHUPOBAHUS,
MOJYJH  PACIIUPEHUS  MaTeMaTHYECKUX
MaKeTOB, MOMYJISIPHBIC CHCTEMBI
UMUTAI[MOHHOTO MOJICTIUPOBaHUS,

COBpPEMCHHBIE HEHpoceTeBble MakeTbl U
JpyTUe CHEHAIN3HPOBAHHBIE TPOTPAMMHEIE
cpeacTBa

Ymemv: npuMeHsATh MaTEMaTHYECKHE MAKETHI,
pa3pabaTbIBaTh AITOPUTMBI U HHCTPYMEHTAIb-
HBIE CpEICTBAa [UISl PEHICHUS TPUKIIAJHBIX
3a7a4, a TaKKe co3/IaBaTh WHTEpQEHCH K
BBIUHMCITUTEIBHBIM MIPOLIETYPaM

Braoemw: HaBBIKaMU PabOTHI C Pa3TMYHBIMHU
IPOTPaMMHBIMU cUCTEMaMHU u
MHCTPYMEHTaMH pPa3pabOTKU TpH pelICHUN
MIPUKJIATHBIX 33124

1.3. MecTo TUCHUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON IPOrpaMMBl

I[I/ICIII/IHJII/IHB, «HporpaMMHme CpcacTBa HAYYHBIX I/ICCJIGIIOBEIHI/If/'I» OTHOCUTCA K 4YacCTu,
dbopMupyeMoil ydacTHUKaMH OOpa30BaTENbHBIX OTHOLICHHM, OJOKAa IUCIHMILIUH Y4eOHOTO
IUIaHA.

st ocBOGHMsI TUCHUIUIMHBI HEOOXOAMMBI 3HAHUWS, YMEHHUS W BIaJICHUSA, CHOPMUPOBAHHBIE B
XO0J€ U3YUYCHHUA CICAYIOMHNX JUCHUILIMH U IMMPOXOKACHUA MPAKTUK! «MareMaTHueckui aHaJIu3»,
«JIuneitnas anrebpa», «AHanmuTUyeckas reoMmeTpus», «Jluckpernas matematuka», «Teopus
BEpOsITHOCTEM», «Maremaruueckass CTaTUCTUKA ¢ TEOpUsl  CIy4YalHBIX  IPOIIECCOBY,
«Marematuueckas Jnoruka», «OOmias anrebpa u Teopus uucen», «JuddepeHunanbHbe
ypaBHEHU», «[IporpaMMHbIe U annmapaTHble cpeicTBa HHYOPMATUKI.

B pesynmbraTe OCBOGHMSI JTUCHHUIUIMHBI (HOPMUPYIOTCS 3HAHMS, YMEHHUS U BIaJCHUS,
H€06XOZ[I/IMBI€ JJIsA HU3Yy4YCHUA (621 (571474:0)11170.€ JUCHUIIIINH n MMPOXOKACHUA IMPAKTHK:
«MaremaTnueckoe  MojenupoBaHuE»,  «VIMUTAaMOHHOE  MOJEIMPOBAHME  CIIy4YalHBIX
npoieccoBy, «MHPOpMaIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B OO0ydeHun», «OCHOBBI
kpuntorpadumn», «HTEMIeKTYa IbHbIe HH()OPMAIIMOHHBIE CUCTEMBD», «KBaHTOBBIC BHIYHCICHUS
U KBaHTOBas Kpumnrorpagus», «Metoasl npuHATHS peuieHui», [IponsBoacTBEHHas MpakTHKa
(ITpoexTHO-TexHONOrMUECKass ~ mpakTuka),  [IlpowsBoacTBeHHas  mpaktuka  (HayuHo-
uccieaoBarenbekas pabora).

2. CTpyKTYypa AUCHHUILIMHBI
OO6mmas Tpy10EMKOCTh AUCHUILTUHBI cocTaBisieT 3 3.€., 108 4., B ToM uncne koHTakTHas paboTa

oOyJaromuxcs ¢ mpernojaaBateneM 42 4., IpOMeKyTOYHasi aTTecTanus 18 4., camocTosTenpHas
pabota oOyyaromuxcs 48 4.



Bunsr yue6HO#M paboTh
(B wacax)
KOHTAKTHAA = DopMBI TEKYIIEro KOHTPOIIS
No % § % yenesaemoctH,
i Paznen AMCIMIUTUHBL TEMBI % o =z g 5 (hopma IPOMEKYTOUHOM
3 S S = aTTecTanuu
- T = = s 5 = (no cemecmpam)
= | EEZ| 28 £¢8
5 B2 55 S8
= = 8
1 00630p coBpeMEHHBIX 7 2 4 8 Joknan
MaTeMaTHYECKUX
POrpaMMHBIX CPEJICTB
2 ITaker Matlab 7 4 4 8 Joxnan
Pacuérno-rpaduueckas
pabota Nel
3 IMakeT Maple 7 4 4 8 JTokman
Pacuérno-rpaduieckas
pabora Ne2
4 IMaker MathCAD 7 2 4 8 Joxmaz
TectupoBanne Nel
5 ITaker Mathematica 7 4 4 8 Hoxman
TectupoBanue Ne2
6 SI3eIk R 7 2 4 8 Jlokman
Pedepar
OK3amMeH 7 18 OTBETHI Ha BOMIPOCHI OnIIeTa,
TECTHPOBAHNE
Hroro: 18 24 18 | 48

3. ConeprkaHue TUCHUTITHHBI

Tema 1. O630p cOBpeMEeHHBIX MATEMATHYECKHUX MPOTPAMMHBIX CPEICTB

Knaccugukaiusi pUKIaHbIX 3371ad, MPH PEIICHHH KOTOPBIX IEIeCO00pa3sHO HMCIOb30BaHHE
MaTeMaTHIECKHX MPOTPAMMHBIX CPEICTB. BBIOOP HMHCTPYMEHTOB COOTBETCTBYIOIIMX 3aj1aue.
Bunelt  marematnuecknx — maketoB  CoBpeMeHHble  TpeOOBaHHMsS K  YHHUBEPCAIbHBIM
MareMaTniecKkuM maketam. OOIue CBEACHHS O MaTeMaTHYECKHX MPOTPAMMHBIX CPENCTBaX,
CHCTeMax aBTOMAaTH3allMk Hay4yHbIXx uccienoBanuit (ACHU), a Takke o cuHcTeMax
aBTOMATHU3allMM WHKEHEepPHbIX pacuétoB u npoektupoBanus (CAD/CAE). Ilakersl mporpamm
Matlab, Maple, MathCAD, Mathematica, FreeMat, Maxima, GNU Octave, Scilab, Axiom, GAP,
Sage, SMath Studio, CalculiX, Origin, LabPlot, OpenFOAM, SALOME, LabVIEW, ANSYS.
Cucrembl umuTarionaoro Moaenuposanus Simulink, MapleSim, AnyLogic, UMHUTAK, Arena,
Business Studio, PTV Vision VISSIM, GPSS. f3piki nporpaMMUpOBaHUs ¥ OUOTHOTEKH LIS
mareMaTrueckux Bberaucienuit GAUSS, R, Python, GNU Multi-Precision Library, GNU
Scientific Library. Oco0eHHOCTH pOCCHIICKOTO PHIHKA MATEMATHYECKUX MPOTPAMMHBIX CPE/ICTB.

Tema 2. Ilaker Matlab

Apxurektypa cuctembl Matlab. WuTtepdeiic mone3oBarens. I[IporpammHble  cpeacTBa
MaTeMaTUYeCKNX BblumMcieHnid. Onepanuu ¢ BEKTOpaMu W Marpuiiamu. Pabora ¢ rpadukoi.
Yucnennsle MeTobl. CpenctBa 00paboTku TaHHBIX. PaboTa co ctpokamu, daiinamu 1 3ByKaMH.
Tunossle cpencTBa MporpaMMupoBanus. BuszyanbHoe nporpamMmmupoBanue. Pacmmpenus Matlab
u ux knaccupukamma. Simulink u mpumepst ero ucnonb3oBanus. Control Design Blockset,
Digital Signal Processing Blockset, Fixed-Point Blockset, Stateflow, SimPower System. ITakeTsr



pacimpeHus Il Marematnyeckux Bbraucienuit: Symbolic Math Toolbox, NAG Foundation
Toolbox, Spline Toolbox, Statistics Toolbox, Optimization Toolbox, Partial Differential
Equations Toolbox, Fuzzy Logic Toolbox, Neural Networks Toolbox. ITakersl aHamuza u
cuHTe3a cucteM ympasienus: Control System Toolbox, Robust Control Toolbox, Model
Predictive Control Toolbox, Communications Toolbox, m-Analysis and Synthesis, Quantitative
Feedback Theory Toolbox, LMI Control Toolbox. ITakersi ansi 00paOOTKH CHUTHAJIOB H
uzobpakenwuii: Signal Processing Toolbox, Image Processing Toolbox, Wavelet Toolbox.
Jlpyrue coBpeMeHHbIe makeThl pacimupenus: Financial Toolbox, Mapping Toolbox, Database
Toolbox, Excel Link, Virtual Reality Toolbox, Bioinformatics Toolbox, Genetic Algorithm and
Direct Search Toolbox. Conpsixenne Matlab ¢ usmepurensabiMu pubopamu. Vcnonb3oBanue
BHCHIHUX S3bIKOB IIPOTpaMMUPOBAHUA. CeTeBBle BO3MOXKHOCTH IIaKeTa. Pacnpez[eﬂeHHLIe
BBIYUCIICHUA.

Tema 3. [laker Maple

ApxutekTypa cucreMmbl Maple. I'paduueckuii unTepdeiic moap3oBaTens. VHTepaKTHBHBIM
pexxuM padoTbl. OOBEKTHI, TUIBI TIEPEMECHHBIX, BhIpakeHHs, kKomanabsl Maple, CranmaptHbie
byHkuuu. AnanuTHueckue mnpeobOpaszoBanus. Omnepauun ¢ (opmysamu, npeoOpa3oBaHuUs
TUIIOB, OINEpaluu OLCHUBAaHUA. OJIeMEHTapHas MaremaTuka. Ornepanuu ¢ IOJIMHOMaMy,
pElIEHNE YpPaBHEHUN M HEPABEHCTB, I'€OMETPUYECKHE IaKeTbl. MaTeMaTH4eCKUI aHajus3.
[Ipenenbl, cyMMBI, psasl, ucciaenoBanue GyHkui, auddepeHnupoBanne u UHTETPUPOBAHNE,
pasnoxxeHue W npubmmkeHue  QyHKUMH, TOYHBIE M NPUOIMIKEHHbIE  PELICHMS
muddepeHanbHbIX  ypaBHeHUH. Pabora ¢ wmarpumamm W BekTopamu. PemieHue 3amad
JUHEHHOW anreOpbl M aHAJIMTUYECKOW reoMeTpuu. Marematudeckue OHOJIMOTEKH:
MHTETpalbHble NpeoOpa30BaHusl, UHTEPHOJALUSA, OPTOrOHAJIBHbBIE MOJUHOMBI, TEOPUS YHCET,
CTaTUCTHKA, CTCICHHBIC pPAa3jOKEHUs, JIMHEHWHAs ONTHMH3alMs, MaTeMaTHYecKas JIOTHKa,
Teopust TpadoB, anmpoxcumanus (yHKIMA, KoMOWHaTopuka, rpynnbsl W (opmer. Cpena
MareMaTtudeckoro MmojenupoBanust MapleSim. I'papuueckue cperacrsa Maple u cpencrsa
BBOJIa/BbIBOJIA. [IporpammupoBanue u pa3paboTka NPHIOKEHUWH B cpene mnakera Maple.
ba3oBble cpencTBa BCTpOeHHOTO s3biKa. IIponeaypsl U nporpammuele Moaynu. OpraHusanus
OubnmuoTexk  monb3oBaTenss B cpexe  Maple.  Hcnonb3oBaHMe — BHEIIHUX — SI3BIKOB
nporpaMMupoBaHusi. CeTeBble BO3MOKHOCTH MakeTa. PacpeieneHHbIe BEIYMCICHMS.

Tema 4. Ilaker MathCAD

Apxurektypa cucrembl MathCAD. Wutepdeiic mnonb3oBarens. HTEpakTUBHBIN peXUM
pabotsl. Ctpykrypa nokymenta MathCAD. Beox u BeiBoa. Opranusaiius Beraucienuid. Cra-
naptHeie pyHKuuu. ['paduyeckne cpencTBa CUCTEMBI. JJIeMEeHTapHast MaTeMatrka. Onepaiuu ¢
YucIaMM, BEKTOpaMHM M MaTpuuamu. PemieHue 3anad JUHEHHOW anreOpbl M aHAIMTUYECKOU
reomerpun B makere MathCAD. Ananutiueckue npeoOpa3oBaHusi BeIpaxkeHui. TouHOe U
OpuOJIMKEHHOE pEILIeHHE YpaBHEHUH, HEpaBEHCTB M CHUCTeM. MaTeMaTHYecKui aHalu3.
[Ipenenbl, cyMMBI, psaabl, ucciaenoBanue GyHKIuH, auddepeHnpoBaHie U WHTETPUPOBAHHE,
pasioxeHue u npubmmkenne pyukuuii. Berpoennsie cpenctea MathCAD it TouHOr0 M npu-
OmmkeHHOro pemieHus aud@epeHIuanbHbIX ypaBHeHHH. Pa3paboTka 4YHCIEHHBIX METO0B
pelieHus: ypaBHeHH ¢ yacTHBIMU npou3BoaHbiMU B MathCAD. BusyanbHoe mMarematnyeckoe
MOJICIMPOBAHUE U PEIICHHE 3ajau BeIYMcauTeabHON MaTematuku B MathCAD. Monenuposa-
Hue cucteMm. Cratudyeckue U JAWHaAMUYeckue wMojenu. Mpentudukanus napaMeTpoB
JTUHAMUYECKUX CcHUCTeM. MojaenupoBaHUE CHCTEM MaccoBoro oobciyxuBaHus. PemieHue
MaTPUYHBIX UTP M aHaIu3 KOHQIMKTHBIX cutyarmii cpeactBamu MathCAD. KomnbrorepHoe
MOJICTUPOBaHNE (PU3UUECKUX CHCTEM C ucmoib3oBanueMm makera MathCAD. Hcnonb3oBanue
BHEIIHUX S3BIKOB MporpammupoBanus. Co3gaHue dJEKTPOHHBIX KHHUI M KOJUIGKLIHUH
nokymentoB MathCAD. CereBbie Bo3MokHOCTH TlakeTa. CoBMecTHasi paboTa MoJb30BaTeleit
HaJl IPOEKTaMH U paclpeieICHHbIE BHIYMCICHHS.



Tema 5. ITaker Mathematica

Apxutektypa  cuctembl  Mathematica.  I'paduueckuit  unTepdeiic  monbp30BaTEIs.
WNHuTepakTUBHBIA peXuM padboThl. OOBEKTHI, THUIIBI MEPEMEHHBIX, BBIpaXCHHs. KOHTEKCTHI.
Cranmaptabie yHkuuu. CHUMBOJIBHBIE TpeoOpa3oBaHus. ApupMeTHKa 3aJaHHON TOYHOCTH.
Maremarnueckuii ananus. Pabora ¢ maTpuniamu u cnuckamu. Pemenue 3ana4 nuHeiHoOM anreo-
pbl U aHAIUTUYECKOH reoMeTpuu. BerpoeHHble makeTsl pacmupenus. [laker anreOpandeckux
¢ynkumii  Algebra. Tlaker Bberuucnurenshbix ¢ynkuuit  Calculus. Ilaker auckperHOi
maremaTuku DiscreteMath. ITaker s reomerpuueckux pacuéroB Geometry. ITaker auHenHON
anreopsr LinearAlgebra. Tlaker Teopuu urcenn NumberTheory. ITakeT aist YMCICHHBIX pacyéToB
NumberMath. Tlaker mus cratucTHueckux BbluMcienui  Statistics. JlomoaHuTENbLHEBIE
rpapuueckue cpeiactBa makera pacuupenust Graphics. Cos3manue ¥ NpPUMCEHEHHE BHEIIHUX
nmakeToB pacmupenus. Pabora ¢ makerom Signals and Systems. Iludposass o6paboTka
u3zo0pakeHuit ¢ momoripio makera Digital Image Processing. ITaker pacmmpenuss Wavelet
Explorer. T'padpuueckue Bo3mokHocTH cucteMbl Mathematica u cpeacrBa BBOma/BBIBOIA.
PaspaboTka mpuiaokeHu## B cpeae makera Mathematica wu  pasauuHble  CTHIH
nporpammupoBanus. OyHKIIMOHAILHOE POrpaMMupoBanue. [IporpaMMupoBanue, OCHOBaHHOE
Ha TpaBuiax npeoOpazoBanuii. [IpouenypHoe mporpamMmMupoBanue. lcmonb30Banne BHEIIHUX
SI3BIKOB TporpamMMupoBanus. CeTeBbie BO3MOKHOCTH TaKeTa. Pacipe/ieieHHbIe BEIYNCIICHUSI.

Tema 6. SI3pik R

Hcropudeckue CBECHHUS O CPE/ie CTATUCTHYCCKUX BBIYMCICHHN U S3BIKE MPOrPaMMHPOBAHHUSI
R. Wucramisuuss R B pa3iu4HBIX ONEPAMOHHBIX CHCTEMax. PeXHM KOMaHIHOH CTpOKH,
CKpUNTHI, 0a30BbIe M PEKOMEHOBaHHbIC MakeThl. COOOIIECTBO pa3pabOTUYMKOB, TEXHHUYCCKAS
HOJJICPIKKA MMOJIb30BaTENCH, JOKYMEHTAIMs, KHUTH, KYPHAJbI, PEryJISIPHbIC MEXIyHApPOIHbIC
KoH(pepeHIH 1o s3bIKy R 1 ero npuioxenusM. Turbl TaHHBIX B R ¥ npuHIUIBL paboThl C
HUMH. YHCIOBBIE BEKTOPBI, (haKTOPBI, MPOMYIICHHbIC TaHHBIC, MATPHIbI, CIUCKU. TaOiauIbI
JaHHBIX. BekTopu3oBanHble BbluuclicHus. [padudeckue cpeactBa s3pika R. J[Ba Tuna
rpaduueckux komana. I'paduueckue ycrpoiictBa u rpaduueckue onuud. CoxpaHeHHE
pe3ynbraroB paboTel. Macrepa oTu€ToB. Craructudeckas o6paboTka maHHbIX. OnucaTenbHas
cratuctuka. OpHOMEpHbIe  craTHCTHYecKMe TecThl. Co3maHue  CBOMX  (PYHKITHI.
[Tapamerpudeckue W HeMapaMETPHUUECKUE KPUTEPUH TPOBEPKH OJHOPOJHOCTH BBIOOPOK.
[IpoBepka runoTe3 HOPMAIBHOCTH pacrpeneneHus. KoppeasmuoHHBIA aHaIN3 U aHAJTN3 TaOJInI
conpsbkenHoctd. ['paduueckue muTepdeiicel k R: RStudio, RCommander, RKWard, JGR,
SciViews-K, Rattle, PMG, RPMG, RWeb, gnumeric, Emacs u ap. Unarerpanus R ¢ cucremamu
SPSS wu Statistica. MuremnekryansHbiii aHanu3 ganabix (Data Mining) ¢ momompio R.
I'paduuecknit ananu3 MHOTMX nepeMeHHbIX. Cokpamienne pasmepHoctu. Kiaccudukanus 6e3
oOyuenus. Kinacrepusiii ananus. Kinaccudukanus ¢ oOyueHuem.

4. O0pa3oBaTebHbIe TEXHOJIOTHH

Ne Buasbl yueOHbIX

HaumeHnoBanue pa3gesia Oopa3zoBaTeJbHbIC TEXHOJTOTHH

n/n 3aHATHH

1 |2 3 4

1 0030p COBpEeMEHHBIX Jlexuuu 1 BBogHast JeKIus ¢ NCIIoab30BaHUEM
MaTEMAaTHIECKUX BHJICOMATEPHUAIIOB M peCypcoB ceTu MHaTepHer,
MIPOTPaAMMHBIX CPEJICTB JIEKIVSI C IPUMEHEHUEM TIPOEKTOpa

[Ipaktnueckne  |PemieHne TUNOBBIX 3a/1a4 AJsl 3aKpEIUICHUS U
3ansiTHs 1-2 (dbopMHpOBaHUsI 3HAHU, YMEHHH, HABBIKOB

CamocTosiTenbHas | IMcTaHIMOHHBINA Kype B ceTd MIHTEepHET,




pabora pelieHue 3aaaq
2 IMTaker Matlab Jlexrun 2-3 Jlexmus-6ecena ¢ mpumeHennem KT
IpakTryeckue  |PelieHne THITOBBIX 3a1a4 IS 3aKPETUICHHS 1

3adsaTusa 3-4

(hopMuUpOBaHUS 3HAHWA, yMEHWH, HABEIKOB

CamocTositenbHas | [lucTaHIMOHHBIH Kype B cetu IHTEepHET,
pabora perieHue 3a1aq

3 ITaker Maple Jlexuuu 4-5 Jlexnus-6ecena ¢ npumenennem UKT
[IpakTrueckne  |Permenne THIOBBIX 3a7ad sl 3aKPETUICHUS H
3aHsATHA 5-6 (hopMuUpOBaHUS 3HAHWA, yMEHWH, HABEIKOB
CamocTositenpHas | lucTaHIMOHHBIH Kype B cetn VIHTepHET,
pabora perieHue 3a1aq

4 ITaker MathCAD Jlexuuu 6 Jlexnus-6ecena ¢ npumenennem UKT
[IpakTnueckne  |Permenne THIOBBIX 3a7ad s 3aKPETUICHUS H

3aHATUA /-8

CaMocTosiTenbHast

(hopMUPOBaHUs 3HAHWI, YMECHUH, HABBIKOB

Hucranunonnslii Kypc B cetu HTEpHET,

pabota pelieHue 3a1a4
5 ITaker Mathematica Jlexiuu 7-8 Jlexnusi-6ecena ¢ nmpumenernem UKT
[IpakTueckue Penienue TUNIOBBIX 33724 AJ1 3aKPEIUICHUS U

3ansaTus 9-10

(hopMUPOBaHUs 3HAHWI, YMECHUH, HABBIKOB

CamocTosTenbHas | lucTaHIMOHHBIH Kype B cetu VIHTepHeT,
pabota peleHue 3a1a4y

6 S3ek R Jlexuu 9 Jlextus-6ecena ¢ npumeneranem UKT
[IpakTrueckue PeuieHue TUIIOBBIX 3a/1a4 /1JI4 3aKPETUICHUS U

sagarusa 11-12

CamocTosTeapHas
pabota

(bopMHUpOBaHUs 3HAHUM, YMEHHUH, HABBIKOB

Jucrannmonnslii kypc B cetu IHTEpHET,
pelIeHue 3a1a4y

5. OueHka nIaHupyeMbIX pe3yJIbTATOB 00yUYeHH s

5.1. Cucrema orleHUBaHUA

dopmMa KOHTPOJIA Makc. KOJTHYeCTBO 0aJ110B
3a oany padory Bcero
Texymui KOHTPOJb:
- JTOKJIa ]t 5 6amoB 10 6amoB
- pacuétHO-Tpaduyeckas padboTa 10 GannoB 20 GaioB
- TECTUPOBaHHE 5 6amos 10 GamtoB
- pedepar 20 6amnoB 20 GamtoB
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TIpomexyTouHas aTTeCTAIUA:

- OTBETHI Ha BOIIPOCHI OMjIeTa 20 OatoB
- TECTHPOBAHNE 20 GatoB
HToro 3a cemecTp (IUCIUTLTHHY) 100 6amioB
9K3aMeH

[TomyyeHHBI COBOKYNHBIA pe3yJbTaT KOHBEPTUPYETCS B TPAJULMOHHYIO IIKaldy OLIEHOK U B
HIKaTy OICHOK EBpomeiickoil cucTeMbl TepeHoca W HakoruieHus: kpeautoB (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHH € TabJIUIIEH:

100-6amnbHas mkaia TpaaunroHHas mKaza IIxana ECTS
95 -100 A

8394 OTJIIMYIHO B

68 — 82 XOPOIIO 3a4TEHO C

56 - 67 D

50 55 YAOBJICTBOPUTEIBHO E

20 -49 FX

0_19 HEYIOBJICTBOPUTEIIEHO HE 3a4TEHO F

5.2. Kputepuu BbICTaBJICHHUS OLEHKH I10 TUCIUILIMHE

Banasl/ Ouenka no gucuuniuHe | Kpurepun oueHkH pe3yJbTaToB 00y4eHUs 110

lkaga ECTS AUCHUILVIMHE

100-83/ COTITUYHO» BrictaBnsercst oOyuaromemycsi, €ciiy OH IITyO0KO U MPOYHO
A, B YCBOMJI TEOPETUUECKUM U PAKTUYECKUI MaTeprai, MOKET

MIPOJAEMOHCTPUPOBATH 3TO HA 3aHATUAX U B XOZI€
MPOMEKYTOUYHON aTTEeCTaIUH.

OO0y4aronuiics NCYEPIBIBAOIIE U JIOTHIECKH CTPOHHO
n3jaraeT y4yeOHbIN MaTepuall, yMEeT YBA3bIBATH TEOPHIO C
MIPAKTUKOMW, CIIPABIISETCA C PEIICHHEM 3a1ad
npogecCHOHANBEHON HANPABIEHHOCTH BHICOKOTO YPOBHS
CJI0’KHOCTH, PAaBWJIBHO OOOCHOBBIBAET MIPUHATHIC
pelIeHus.

CB000/IHO OpUEHTUPYETCS B yUEOHOM U
npodeccuoHanbHOM IUTEpaType.

OrneHKa N0 AUCLMILIMHE BBICTABIISIETCS! 00y4YaIOMIeMyCs C
Y4ETOM PE3YNbTATOB TEKYLIECH U IPOMEKYTOUHON
aTTecTalluy.

Komnerenunu, 3akpeni€HHble 3a TUCIUILTNHON,
c(hopMHUPOBaHBI HA YPOBHE — «BBICOKHI».

82-68/ «XOPOLIO» BricraBnsiercst oOyuaromemycsi, €Ciii OH 3HaeT

Cc TEOPETUYECKUH U NPAKTHUECKUI MaTepual, IpaMOTHO U 110
CYIIECTBY M3JIaraeT ero Ha 3aHATHIX U B XOJIe
MPOMEKYTOYHON aTTEeCTAIMH, HE JIOMYCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiicsi NpaBUILHO IPUMEHSET TEOPETHUECKHUE
TTOJIO’KEHUS TIPY PEIIeHNH MPAKTUYECKHUX 3a7a4
npodecCHOHANEHON HANIPABJICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, Bi1aJieeT HEOOXOAUMBIMH JUISI TOTO HABBIKAMHU
U IpuémMamu.

JocTtaTouHO XOPOIIO OPHUEHTHUPYETCS B YIeOHOH 1
npodeccuoHaNbHON JInTeparype.

OrneHkKa N0 AUCLMITIMHE BBICTABISIETCS] 00y4YaIOMeMycs C
Y4ETOM PE3YNBTATOB TEKYLIECH U IPOMEKYTOUHOMN
aTTecTaluu.
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Bbanany/
IIkana ECTS

Ounenka mo gucouninHe | Kpurepun onenkn pe3yJibTaToB 00y4eHHs MO

AUCHHUIIJIHHE

KomnereHnuuu, 3akperyi€HHbIe 3a AUCITUTIIINHOM,
c(hopMHUPOBaHBI HA YPOBHE — «XOPOIIHUI.

67-50/
D E

«YyAOBJICTBOPUTCIIBHO»

BrictaBnsiercst oOyuaromemycs, i OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETHUUECKUM U MPAKTUYECKUNA MaTepHall,
JIOITyCKAeT OTZAENbHbIE OIIMOKH IIPU €0 W3JI0KEHUH Ha
3aHATHUAX U B XO/I€ MTPOMEXYTOUHOMN aTTeCTaI|H.
OO0yu4aromumiicsi ICIIBITHIBAET ONpeAeEHHbIC 3aTPyAHECHHS B
MIPUMEHEHUH TEOPETUUECKUX MOJI0KECHAN TIPY PELICHAN
MPaKTUYECKUX 3a7a4 MpopecCHOHATBHON HANPaBIeHHOCTH
CTaHJAPTHOI'O YPOBHS CIOXKHOCTH, BIAACET
HEOOXOIUMBIMH JI51 3TOr0 0230BBIMH HABBIKAMU U
NpUEMaMHU.

JeMoHCTpHUpYET JOCTaTOYHBIN YPOBEHb 3HAHHS y4eOHOH
JUTEPaATypsl O JUCHHILIINHE.

OneHKa N0 AUCLUITIIMHE BBICTABISIETCS! 00yYaIOIIEMYCs C
Y4ETOM PE3YNbTATOB TEKYLIECH U IPOMEKYTOUHON
aTTecTaluu.

KomnereHnuuu, 3akpemiéHHbie 3a TUCUUIUIMHOMN,
c(hopMHPOBaHBI Ha YPOBHE — «IOCTATOYHBIIY.

49-0/
F, FX

«HEYOOBJICTBOPUTCIBHO»

BeictaBnsiercst o0yuaromemMycsi, €Ciid OH HE 3HaeT Ha
0a30BOM ypOBHE TEOPETHUECKUHN ¥ MMPAKTHIECKUAN
MaTepHai, JOMyCKaeT rpyOble OMIMOKH MIPH €T0 U3JI0KEHUH
Ha 3aHATHUIX U B X0J1€ IPOMEKYTOUHOH aTTECTalHH.
OOy4aronuicst UCIBITHIBAECT CEPhE3HBIC 3aTPYAHCHUS B
MPUMEHEHUH TEOPETUUECKUX MONI0KEHUH TIPY PELIeHUN
MPaKTUYECKUX 3aa4 MPOPeCcCHOHANBHON HAPaBICHHOCTH
CTaHJapTHOTO YPOBHS CJI0)KHOCTH, HE BJIAJEET
HEOOXOIUMBIMH JJIS1 3TOTO HABBIKAMH U IPHEMaMH.
JemoHcTpupyeT parMeHTapHbIE 3HAHUS Y4eOHOH
JUTEpaTypsl IO JUCIHILINHE.

OrneHka N0 AUCLMITIMHE BBICTABISIETCS] 00y4YaIOIIEeMyCs C
Y4ETOM PE3YNBTATOB TEKYLIECH U IPOMEKYTOUHOMN
aTTecTalluy.

KomneTeHnnn Ha ypoBHE «IOCTAaTOYHBINY, 3aKPEIUIEHHBIC
3a JUCLUUILTMHOM, He C(OPMHUPOBAHBEI.

5.3. OneHouHble cpeAcTBa (MaTepuabl) Ui TEKYIEr0 KOHTPOJIS yCIIEBaeMOCTH,
MIPOMEXKYTOUHOM aTTecTali 00yJarommxcs N0 JUCIUILITUHE

Texkymmii KOHTPOJIb

Ilpumepnvie 3a0anusn

ona pacuémmuo-zpaguueckoit pavomur Nel

no meme «Ilaxem Matlaby:

3aga"us 3 KHATH

BAPHUAHT 1

Amikenassl B.O. Cucrema cMMBOJIBHBIX Bhiuncienuit Maple : 3aganust v ynpaxkaeHnus: YdeOHo-
MeToanyeckoe nocodue. - TBepb: TBepckoii roc. yH-T, 2003. - 26 ¢. [1, n1.6.2]:
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Pazmen 7 Ne 2, 4, 8, 10, 12, 15, 17, 19, 20, 23.

3ananus HE0OXOAUMO BBITIOJIHUTE MPH oMot cucremsr MatLab.

Ilpumepnuwie 3a0anusn 0aa pacuémno-zcpagpuyeckou pabomor No2
no meme «llakem MathCAD):
BAPUAHT 1

3a,I[aHI/I5[ U3 KHHUI'

Amikenassl B.O. Cucrema cMMBOJIBHBIX Bhiunciienunii Maple : 3aganust u yupaxkaeHnus: YdeOHO-
Merouueckoe nocodue. - Teps: TBepckoii roc. yH-T, 2003. - 26 ¢. [1, 1.6.2]:

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

3aganus HE0OXOIMMO BBIIOJIHUTE TIpH oMoty cucrembl MathCAD.

Tecmuposanue Ne 1
Ok3amen Ha noprasie HOY UHTYUT mo kypcy «kMATHCAD 14: OcHoBHBIE CEPBHCHI U
TexHoorum» http://www.intuit.ru/studies/courses/10678/1113/info

Tecmuposanue Ne 2
Ox3ameH Ha nopraine HOY UHTVYUT no kypey «OcHOBBI pabOThI B CCTEME KOMIIBIOTEPHOU
anre6per Mathematica» http://www.intuit.ru/intuituser/userpage/894900

Ilpumepnaa memamuxa 00K1a008 u peghepamos
Cuctema FreeMat u e€ nmpumeHeHue.
Cucrema Maxima u e€ mpuMeHeHue.
Cuctema GNU Octave u e€ npuMeHeHHE.
Cucrema Scilab u e€ npumenenue.
Cuctema Sage u €€ IpuMeHEHHUE.
Cucrema SINGULAR u e€ npumeHeHue.
Cucrema PARI/GP u e€ npumMeHenue.
Cucrema Reduce u e€ nmprmMeHeHwHe.
Cuctema SMath Studio u e€ npumenenue.
10. Cuctema monenupoBanus Simulink u e€ npumeHeHue.
11. Cucrema moaenupoBanus MapleSim u e€ mpumMeHeHue.
12. Cuctema monenupoBanust GPSS u e€ npumenenue.
13. S3b1k mporpammupoBanus Python u ero mpumenenwue.
14. bubnmnorexka SYymPy u e€ npuMeHEeHHeE.
15. bubnnoreka NUMPY u e€ npumeHeHue.

©CoNok~wWNE

IMpomexyTouHas arrecTanus (IK3amMeH)
Konmponsnsie eonpocwt no oucyuniune:
1. TlpuknagHble 3a7a9M U BUIBI MAaTEMAaTHICCKUX MMakeToB. COBpeMeHHbIC TPeOOBaHUS K
YHUBEPCATbHBIM MAaTEMATHUYECKUM MaKEeTaM.
2. OOmue cBeeHus 0 MaTeMaTHYECKUX MTPOrpaMMHBIX cpeacTBax, cuctemax ACHU u
cucremax CAD/CAE.
3. Cucremsl monenupoBanus Simulink, MapleSim, AnyLogic, UMUTAK, Arena, Business
Studio, PTV Vision VISSIM, GPSS.
4. SI3BIKM IpOTpaMMUPOBAHUS M OMOIMOTEKH s MareMaTudeckux Berauciaenniit GAUSS,
R, Python(x, y), GNU Multi-Precision Library, GNU Scientific Library.


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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Apxutektypa cucremsl Matlab. UnTtepdeiic mons3oBatens. Onepannu ¢ BEKTOpaMH U
matpuniamu. Pabora c rpadukoit. Yncnennsie Mmetonbl. CpenctBa 00pabOTKH TaHHBIX.
Tumnossle cpeacTBa nporpaMmupoBanus. Pabota co ctpokamu u ¢aitnamu. Busyansrnoe
IPOrpaMMUPOBAHUE.

Pacmmpenus Matlab u ux kmaccudukamnus. Simulink 1 mpuMepbl €ro UCIOJIb30BaHHUS.
[Taxers! pacmupenus Matlab 111 MaTeMaTHUECKUX BBIUMCIICHUI.

Vcnonb30BaHue BHEUIHUX A3BIKOB IporpaMmupoBanus. CeTeBble Bo3MOxHOCTH Matlab.
PacrnipenieneHHble BEIUMCIIEHMUS.

Apxutektypa cucreMsl Maple. OObeKTbI, THUIIBI IEPEMEHHBIX, BbIpakeHus. CTaHaapT-
Hele pyHkuuu. ['padudeckue cpencrsa Maple u cpencTBa BBOga/BbIBOA.
Amnanutryeckue npeodpazoBanus B Maple.

Marematudeckuii aHaIu3, JIMHEHHas anreOpa u ananuTudeckas reomerpus B Maple.
Maremarnueckue 6nbmuorekn Maple. MatemaTtrdeckoe Moenupoanre B MapleSim.
[TporpamMupoBanue 1 pa3paboTKa NPHIOKEHHI B cpee makera Maple.
Hcnonp30BaHne BHEIIHUX SI3bIKOB IIporpaMmmupoBaHusi. CeTeBble BO3MOKHOCTH ITaKeTa.
PacnpeneneHHble BEIYUCICHUS.

Apxutektypa cucrembl MathCAD. Ctpyktypa nokymenta MathCAD. Beoj u BeiBO.
Crangaptabie pyHkmmu. I'padudeckue cpecTBa CHCTEMBI.

DnemeHTapHas Marematuka. Onepanuu ¢ YucjiaMu, BEKTOpaMu U MaTpuiamu. TouHoe 1
npUOIMKEHHOE pelIeHNE YPaBHEHUN, HEPABEHCTB U CHUCTEM.

Pemenue 3a1a4 nuHEHON anreOpsl M aHATMTHYECKOM reomeTpun B makere MathCAD.
AHanuTHdeckue npeodpazoBaHMsl BEIPAXKEHUH.

Matemaruueckuit ananus B MathCAD. BusyanbHoe MaTeMaTnyeckoe MOICTUPOBaHUE U
pelIeHre 33]]a9 BEIYUCIUTEIbHON Matematuku B MathCAD.

Hcnonp30BaHne BHEIIHUX SI3bIKOB MporpaMmmupoBanusi. Co3gaHue IEKTPOHHBIX KHUT U
kosekuii JokymenToB MathCAD. CeTreBble BO3MOXKHOCTH MAKETa.

Apxutektypa cucreMsl Mathematica. O0beKTbI, TUIIBI IEPEMEHHBIX, BbIpaxeHus. KoH-
tekcThl. CTangapTHbie QyHKIMH. [ paduueckne BO3MOXKHOCTH CHCTEMBI. BBOJT 1 BEIBO/I.
CumMBosbHBIE TpeoOpazoBaHus. Maremarudeckuil ananus B cucteme Mathematica.
Pabora ¢ marpuniamu u cniuckamu. Perenve 3a1a4 quHeitHON anredpbl U aHATUTUYECKOU
TEOMETPHH.

Bcerpoennsle nmaketsl pacuipenus. Co3qaHue 1 IpUMEHEHNE BHEIIHUX TaKeTOB
pacIupeHus.

Pa3pabotka mpunoxenuil B cpesie nakera Mathematica u pa3indnble cTHIN
IPOrpaMMHUPOBAHUS.

OO61ue cBefeHus o s3bike nporpammupoBanus R. Tunsl ganHbIX B R v mpuHIMIIBL
paboThl ¢ HUMH. BekTOpH30BaHHbIE BEIYUCIICHHUSL.

I'paduueckue cpenctpa a3bika R. I'paduueckue ycrpoiicTBa u rpapuueckue onmuu.
Cratuctuyeckas o0paboTKa JaHHBIX ¢ MoMOIIbI0 R. MHTeeKkTyanpHbIi aHanu3 JaHHbBIX
¢ momomkio R.

3K3ameuauuonnoe mecmupoeanue

Ok3ameH Ha noprasie HOY MHTYUT o kypey «Cepucst MATHCAD 14: peanu3arus
TEXHOJIOTHUI YKOHOMHUKO-MaTEeMaTHIECKOTO MOJICTTHPOBAHUS
http://www.intuit.ru/studies/courses/12160/1166/info

6. YueOHO-MeTOAMYeCcKOe U MH(OPMAIlMOHHOE 00ecreyeHue TUCIUTIIUHbI

6.1.

Cnucok UCTOYHUKOB U JIUTEPATYPhI

Jluteparypa


http://www.intuit.ru/studies/courses/12160/1166/info
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Ocnosnas

1.

bazoBeie paznmensr Marematnku i OakanaBpoB B cpene MATLAB: yueGHOe mocobue /
ITnoxoraukos K., - 2-e uzn. - Mocksa :HUL] MH®PA-M, 2018. - 1114 c.: 60x90 1/16.
- (Beicmiee obpasoBanne) ISBN 978-5-16-106605-8 (online) - TekcT : 3IeKTPOHHBIHA. -
URL: http://znanium.com/catalog/product/966050

AnanpeB  B. 3. Cucremsl kommbroTepHOW  anrebper: MAPLE:  wuckyccTBO
nporpammupoBanus / B. 3. Ananses. - M.: JIa0. 6a30Bbix 3Hanui, 2006. - 791 c.

Pakutun, B. U. PykoBoacTBo mo merojgaM BbruucieHu u npuioxenuss MATHCAD
[DnexTponnslii pecype] / B. U. Pakutun. - M.: ®DUSMATIIUT, 2005. - 264 c. - ISBN 5-
9221-0636-8. - Pesxum mocrymna: http://znanium.com/catalog/product/410759

OyHKIMU  KOMIUICKCHOH TEPEMEHHOH, psAAbl W ONEPAllMOHHOE HCYHCIICHHE:
KommbproTepHble TEXHOJOTHH pelieHus 3afad u npumepoB B Wolfram Mathematica :
yueOnoe nmocodbue / K.B. Turos, H./I. I'opennoB. — M. : PUOP : UH®PA-M, 2017. —
(Boiciiee obpazoBanue). — 238 c¢. — https://doi.org/10.12737/25089. - Pexum mocrymna:
http://znanium.com/catalog/product/773565

BBenenue B craructudyeckoe odydeHue ¢ mpuMmepamu Ha si3bike R / [xeiimc ., YutTon
., Xactu T., Tubmmpanu P. ; [nep. ¢ anrn. C. 3. Macruukoro]. - [U3n. 2-e, ucnp.]. -
Mocksa : JIMK Ilpecc, 2016. - 449 c. : un. ; 24 cm. - Tlep. u3a.: An introduction to
statistical learning with applications in R / Gareth James, Daniela Witten, Trevor Hastie,
Robert Tibshirani (Springer, 2013). - J{om. Tur. 1. opur. auri. - ISBN 978-5-97060-293-
5.- ISBN 978-1-4614-7137-0 (auri.)

ﬂOnOﬂHumeﬂbHClﬂ

1.

[TnoxorHukoB, K.O. MeTob! pa3paboTKu MAaTEeMaTHISCKUX MOJICIICH M BBIYHCIUTEIIbHBIN
JKcrepuMeHT Ha 0Oaze makera Matlab : kypc nekuwmii / K.3. IlnoxorHukoB. - M. :
COJIOH-IIp., 2017. - 628 c. - (znanium.com). - ISBN 978-5-91359-211-8.

Anrebpa u reomerpus. COOpPHUK 3a/a4 M PEUICHUI ¢ MpUMeHeHueM cucteMmbl Maple:
yue6. mocobue / M.H. Kupcanos, O.C. Ky3nenosa. — M. : UHOPA-M, 2016. — 272
c.— (Bsicuiee oOpaszoBanume: bakamaBpuar). — www.dx.doi.org/ 10.12737/20873. -
Pexxum nocryna: http://znanium.com/catalog/product/648409

OObIkHOBEHHbIE Au(epeHrnaibHble ypaBHeHHs U cucteMa Maple: YueOnoe nocobue /
Eropos A.M. - M.:COJIOH-IIp., 2016. - 392 c.: ISBN 978-5-91359-205-7 - Pexum
noctyna: http://znanium.com/catalog/product/858610

Pemenue 3aga4 BBIYHUCIIUTEILHOU MAaTEMAaTUuKHU C HUCIIOJIB30BaHUEM SA3bIKa
nporpammupoBanus nakera MathCad / Tpomuna I'. B. - HoBocu6.: HI'TVY, 20009. - 86 c.:
ISBN 978-5-7782-1283-1 - Pexxum noctyna: http://znanium.com/catalog/product/546391

DKOHOMHKO-MaTEMAaTHYECKOE W AIKOHOMETPHUECKOE MOICTUPOBAHHUE: KOMITBIOTEPHBIN
NpakTUKyM : yuel. mocobue / B.®. Konnakos. — M. : UHOPA-M, 2017. — 396 ¢. —
(Boiciiee obpasoBanue: bakamaspuar). — Www.dx.doi.org/10.12737/24417. - Pexum
nocryna: http://znanium.com/catalog/product/758027

Pamika Cebacthsia. Python u mamuaHOe o0yueHHe : KpaifHe He0OXOAMMOE H3/IaHHUE T10
HOBEHIIeW TpeacKa3aTelnbHON aHaIUTHKE Ui Oosiee  IIyOOKOro MOHUMAaHHUS
METOJ0JIOTUK MamuHHOro oO0ydenus / CebactbsH Pamka ; [mep. ¢ anrin. A. B.
Jlorynoga]. - Mockgsa : JIMK Ilpecc, 2017. - 417 c.

6.2. Ilepeuenpb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHET»

1.

Amikenassl B.O. CucremMa cMMBOJIBHBIX BbiunciaeHuin Maple : 3aganus u ynpakKHEHUS :
Y4yeOHo-meroanueckoe mocodue. - Twepb: TBepckoit 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
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://window.edu.ru/resource/755/50755/files/maple_exe.pdf
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2. WBanoB A. u ap. [Ipaktrkym 1o KoMnbI0TepHOM reomeTpun. Yued. kypc HOY
NHTVYUT [DOnexTpoHHBI pecypc]. - Pexxum nocryna:
http://www.intuit.ru/studies/courses/645/501/info

3. Kupsbsuos /1. Beicmast matemaruka Ha MathCAD. Yue6. kypc HOY UHTYUT
[DnexTpoHHbIi pecypc]. - Pexxum goctyna:
http://www.intuit.ru/studies/courses/476/332/info

4. Hazapos [I., [Toxxapckas I'. MATHCAD 14: OcHOBHBIE CEpPBUCHI U TEXHOJIOTHH. Yueol.
kypc HOY UHTYUT [Dnektponnslii pecypc]. - Pexum gocryna:
http://www.intuit.ru/studies/courses/10678/1113/info

5. Ha3zapos /I., [Toxapckas I'. Cepsucst MATHCAD 14: peanuzanust TeXHOJIOTHIA
SKOHOMHKO-MaTeMaTH4eCcKoro MojenupoBanus. Yued. kypc HOY UHTYUT
[DnexTpoHHbIH pecypc]. - Pexum gocryna:
http://www.intuit.ru/studies/courses/3681/923/info

6. Cenos E. OcHoBbI paboTHI B cHCTEME KOMIIbIOTepHOU anreopbr Mathematica. Yue6. kypc
HOY MHTVYUT [DnexkTponHHsblit pecypc]. - Pexxum pocrymna:
http://www.intuit.ru/studies/courses/4765/1039/info

7. YdeOHO-oOpa3oBaTenbHas (U3MKO-MaTeMaTHUecKas OuoOimoreka Ha moprtaie MUP
MATEMATUYECKHX YPABHEHUM [Dnexrponnsii pecypc]. - Pexum mocryma:
http://eqworld.ipmnet.ru/ru/library.htm

8. Odwunmaneuerii moptanm mpoekra R [DnekrponHslii pecypc]. - Pexum nocryma:
http://www.r-project.org/

9. Ceresbie apxuBbl cucteMbl R (CRAN). [DsektponHslii pecypc]. - Pexxum moctyma:
http://cran.r-project.org/

10. sI3sik  w  cpema R [DnekTponnblii  pecypc]. - Pexum gocryma:_ http://r-
statistics.livejournal.com/

11. Ilepeuensr coBpeMeHHBIX TpodeccuoHanbHbIX 0a3 maHHbIX (B/l) M wHbOpManmMoHHO-

cnpaBouHbix cucteM (MCC)

Ne /i HanmenoBanne
1 MexyHaponansle pedeparuBHble HaykoMeTpuueckue bJl, moctynHbie B pamMkax
HaAIIMOHAJIBHOM noamucku B 2019 1.
Web of Science
Scopus
2 [Tpodeccuonanvubie moMHOTEKCTOBBIE b/, TOCTyMHBIE B paMKaX HaI[MOHATHHOU

moamucku B 2019 r.
XKypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuanst Taylor and Francis

3 [TpodeccrnonanbHble MOIHOTEKCTOBBIE B/]

JSTOR

W3nanus mo oO1IeCTBEHHBIM M T'yMaHUTAPHBIM HayKaM
DnekrponHas oubaunorexa Grebennikon.ru

4 KomMnproTepHble ClIpaBOYHBIE IPABOBBIE CHCTEMBI
KoncynpranT Ilntoc,
l"apanT

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCUUIIMHBI

Jlist MaTepranbHO-TEXHHYECKOTO 00eCTieUeHUs JUCIIUILTUHBI HEOOXOTUMBI:
e j1a0opaTopus WIH KOMIBIOTEPHBIN KJacc,

® KOMIIBIOTEP WM HOYTOYK JJIsl IperogaBarers,


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/
http://r-statistics.livejournal.com/
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® KOMIBIOTEPHI sl 00yJarOIIUXCS,

® JI0CKa,

® TPOEKTOP (CTAIMOHAPHBIN WA IEPEHOCHO),
e nporpammuoe obecrieuenue (I10).

Ilepeuenb nmporpammuoro odecnevenus (II0)

Nerr/mr HanmenoBanme 110 [IpownsBoauTenn Cnoco0 pacripocTpaHeHUs

1 Windows XP uiau Windows 7 Microsoft JIMLIEH3UOHHOE

2 Microsoft Office 2010 Pro Microsoft JIMIICH3UOHHOE

3 SA3pIK mporpaMMupoBanus R COOOIIECTBO CBOOOJTHO PACIIPOCTPAHIEMOE
4 SI3bIk porpammupoBanusi Python | coobmiectBo CBOOOJTHO pacIpoCTpaHsIeMoe
5 Matlab The MathWorks | nuiieH3uoHHOE

6 Mathcad Education - University PTC JIMIIEH3MOHHOE

edition

7 Maxima COOOIIECTBO CBOOOJTHO PACIIPOCTPAHIEMOE
8 Sage COO0O0IIECTBO CBOOOIHO PaCIpPOCTPAHIEMOE
9 GNU Octave COOOIIECTBO CBOOOJTHO PACIIPOCTPAHIEMOE
10 Scilab COO00IIECTBO cBOOOJTHO PACIIPOCTPAHIEMOE
11 GPSS COOOIIECTBO CBOOOJTHO PACIIPOCTPAHIEMOE
12 Reduce COOOIIECTBO CBOOOJIHO PACIIPOCTPAHIEMOE
13 Kaspersky Endpoint Security Kaspersky JIMLICH3UOHHOE

8. Ob0ecnevyenne 06pa3oBaTeJIHLHOIO MPOLECCA IJIS JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTSMH
310POBBbSI M1 HHBAJH/I0B
B xozxe peanuzanuu JUCHUILTUHBI HCIIONB3YIOTCS CIEAYIOMINUE TOTOTHUTENbHBIE METOIbI

00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIUU OO0YJArOIINXCS B
3aBHCHUMOCTH OT UX UHAMBHIYaIbHBIX OCOOCHHOCTEH:

® JUIS CIENBIX U CTa00BUISAIINX:

- JIeKIMA O(QOPMIISIOTCS B BHUJEC JJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTIEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHHEM;

- THCHbMCHHBIC 3aJIaHUs BBIIOJHSIOTCS Ha KOMIBIOTEPE CO CICIHATU3UPOBAHHBIM
MPOrpaMMHBIM 00€cTiedeHUEM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEPHOE ocBelieHne He meHee 300 Jrokc;

- Q7S BBITIONHEHUS 3aJlaHusl TMPH HEOOXOIMMOCTH TMPENOCTABIACTCS YBEIHMUMBAIOIIEE
YCTPOMCTBO; BO3MOYKHO TaKXKE UCITOJIb30BAHUE COOCTBEHHBIX YBEITUIHBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBETMUEHHBIM IPU(TOM;

- 9K3aMEH | 3a4€T MIPOBOISTCS B YCTHOU (DOpME MITH BBITIOHSIOTCS B TUChMEHHOU (hopme Ha
KOMITIBIOTEPE.

® JUIS TIIYXUX U CIa0OCTBIIIAIINX:

- JeKknuu Oo(QOpMISIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JUOO MPEeIoCTaBISICTCS
3BYKOYCHJIMBAIOIIAS araparypa WHANBUAYATHHOTO TIOJIB30BaAHUS;

- MIACbMEHHBIC 3aJIaHUS BHITOTHIIOTCS HA KOMITBIOTEpPE B IMUCBMEHHOH (hopMe;

- OJK3aMeH M 3a4€T MPOBOJATCS B MUCHBMEHHOW (opMe Ha KOMIIBIOTEpPE; BO3MOKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

e JUIS JIUI] C HAPYIICHUSIMHU OITOPHO-/IBUTATEIBHOTO armapara:

- JeKmuu O(OPMIIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, IOCTYMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CIIECIHATN3UPOBAHHBIM IIPOTPAMMHBIM 00eCTICUeHNEM;

- THChbMEHHBIC 3a/laHWs BBIOJHAIOTCS HAa KOMIBIOTEPE CO CIENHATU3UPOBAHHBIM
MIPOrpaMMHBIM 00eCIIeUYeHUEM;
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- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOU (pOpME UITH BBIMOIHIIOTCS B MTUCbMEHHOHN (hopMe Ha
KOMITBIOTEPE.

[Ipu HEOOXOMMMOCTH MPENyCMAaTPUBACTCS YBEJIMUYEHUE BPEMEHHU ISl TIOITOTOBKU OTBETA.

[Iponienypa  mpoBeAeHHsT  NPOMEXKYTOUHOH  arrecTamu  JUis  OOyYaromIuxcs
YCTaHABIMBAETCS € YYETOM UX HMHAWBHUIYaJIbHBIX ICUXO(PU3UYECKUX OCOOECHHOCTEH.
[TpomexyTo4Hast aTTEeCTAIsI MOYKET TPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeneHun npoueaypsl OLCHUBAHUS PE3YIbTaTOB O0yUYEHUS MpeayCcMaTpuBaeTCs
UCTIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBSI3U C HHIMBUAYAJIbHBIMH
OCOOCHHOCTSAMHU OOYYaIOIIUXCs. DTU CPEICTBA MOTYT OBITh MPEIOCTABICHBI YHHUBEPCUTETOM,
WJIA MOTYT HCIIOJIb30BAThCSl COOCTBEHHBIEC TEXHUYECKUE CPEICTBA.

[IpoBenenure mpoueAypbl OLEHUBAHUS  pE3yabTaTOB  OOyuYeHUs  JIOMYCKaeTcs C
UCTIOJIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

OGecneunBaeTcss A0CTYN K MH(GOPMAIIMOHHBIM M OMOIHMOrpaguIecKuM pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B (opmax, aJalTHPOBAHHBIX K OTPaHUYEHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

e JUIS CIENbIX U CIa00BUISAIINX:

- B [Ie4aTHOM (hopMe YBETMUCHHBIM IIPUPTOM;
- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B (popme ayauodpaiina.

® I TUIYXUX U CIa00CTBIIIANTNX:

- B IIeYaTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e I O0YYAIONIMXCS C HAPYIICHUSIMU OTIOPHO-ABUTaTEILHOTO afmapara:
- B IIeYaTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B (hopme ayauodaiina.

VY4eOHble ayAUTOpUU JUIS BCEX BHIOB KOHTAKTHOW M CAaMOCTOSITENIbHOM paboThl, HayyHas
O0uOMMoTeKa M MHBIE MOMEIICHUS ISl OOyYeHUS! OCHAIICHBI CIICIHAbHBIM 00OpYAOBAaHHEM U
y4eOHBIMU MECTaMH C TEXHHUYECKUMHU CPEJICTBAMU O0yUEHUSI:

® JUIS CIENBIX U CTa00BUISAIINX:

- YCTPOMCTBOM Ui CKaHUpOBaHUs U uTeHus ¢ kamepoir SARA CE;

- mucruieeM bpaitng PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

® I TUIYXUX U CIa0O0CTBIIIANTNX:

- aBTOMATU3MPOBAHHBIM pPAOOYMM MECTOM JUIs JIIOJEH C HapylleHHeM ciyXa |
cJ1a00CIIBIIIAIINX;

- aKyCTHYECKHH YCHIIUTENb U KOJOHKH;

e Ui 00yYaroIuXcs ¢ HApYLUICHUsIMU OMOPHO-ABUTaTeIbHOIO arnmapara:
- IEPEABIKHBIMH, PETYJINPYEMBIMHU dproHOMIYecKuMu napramu CU-1,
- KOMIIBIOTEPHON TEXHUKOM CO CIIEUAIIbHBIM IPOrPaMMHBIM 00€CTIEYEHUEM.

9. MeToauyeckue MaTepuaJbl
9.1. [Inansl IPaKTUYECKUX 3aHATUN

Tema 1. Ilaker Matlab.

®dopma npoBeIeHNS — pelIeHHe TUITOBBIX 3aa4 JJIs 3aKperieHus U (GOpMUPOBaHUS 3HAHUM,
YMEHUH, HaBBIKOB

IIpumepHbIe 32124 1JIs1 pellieHus] B Ay IMTOPHUU:
BrInoHUTE 3a1aHUs HEOOXOIMMO TIpH oMoty cucteMbr Matlab.
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N3 kuurm Amkenassl B.O. Cucrema CHMBOJNBHBIX BblumcicHuii Maple : 3aganus wu
yrnpakHeHus: Yd4eOHo-MeToanyeckoe nmocooue. - Trepw: TBepckoii roc. yH-T, 2003. - 26 c. [1,
n.6.2]:

3ajauu JUisl peleHus B Pazgen 1 Ne 1(1,5); 3(1); 6; 8(1); Pazmen 2 Ne 2(1); 3;
ayJIUTOPHU: Pazgen 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); Paznen 3.4 Ne 2(3);
Pazgen 5 Ne 1(1); 2(1); Pazgen 6.1 Ne 1(6); 3(1);
Paznen 6.2 Ne 1(0); 2.
JomariHee 3amanue: Pazgen 1 Ne 1(2,6); 3(2); 4; 8(2); Paznen 2 Ne 2(2); 4;
Pazgen 3.1 Ne 1(2,5); Pazgen 3.2 Ne 1(2,10,18);
Pasnen 3.3 Ne 1(4); 2(5); 4(6,9); Paznmen 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; Paznen 2 Ne 2(3); 1;
Pazgen 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 BONIPOCHI:
1. CuMBoJIbHBIC BBIUKCICHUS Tipu oMot Matlab.
2. PemieHue ypaBHEHUi 1 HepaBeHCTB 1pu oMo Matlab.
3. Pemrenue 3anay anre6psl mpu oMoty Matlab.
4. PemieHue 3ajiau MaTeMaTHYECKOro aHanu3a rnpu nomoum Matlab.
5. Pemtenue auddepeHmanbHbIX 1 MHTErPAIbHBIX ypaBHEHHI pu oMoy Matlab.
6. Pemienue 3anau ontumusaiyu npu nomorny Matlab.
7. Busyanuzauus perieHun.

Tema 2. [Taker MathCAD.

dopma npoBeIeHNs — pelIeHne TUITOBBIX 3aa4 AJIS 3aKperyieHus 1 (OopMUPOBaHUs 3HAHUH,
YMEHUH, HaBBIKOB

IIpuMepHbIe 321244 1JIS pelICHUS B Ay AUTOPHU:

BoinonHuTk Bee 3aganus npaktudeckoro 3aHsatus Nel mpu nomouu cucreMbl MathCAD.
CpaBHUTH NOJTyYEHHBIE PE3YJIBTATHI C pe3ysIbTaTaMu NpakTHuecKoro 3aHatus Nel. CpaBHUTB
3¢ (HEeKTUBHOCTH M YA0OCTBO Pa3IMUHbIX UCIOJIb30BAaHHBIX MATEMAaTUYECKUX [TAKETOB MIPU
PELICHUH TIOCTABJICHHBIX 3a7a4.

KoHTpoJibHbBIE BONIPOCHI:
1. CumBoubHBIe BbIuucienus npu momomn MathCAD.
2. Pemienune ypaBHeHui u HepaBeHCTB mpu nomoinu MathCAD.
3. Pemenue 3anaq anre6pst mpu nomornu MathCAD.
4. Pemenue 3aiay MaTeMaTHueckoro ananu3sa npu nomornm MathCAD.
5. Pemienue auddepeHImanbHbIX 1 MHTETPAbHBIX ypaBHeHH ipu momomry MathCAD.
6. Pemenue 3anau ontummzaryu npu nomorny MathCAD.
7. Buzyanu3zanus peneHumn.

Tema 3. Ilaker Mathematica / Maxima.

®opma NpoBeICHUS — pEelIeHHEe TUIIOBBIX 33/1a4 JJIsl 3aKperuieHust U (POpMUPOBAHUS 3HAHUH,
YMEHUH, HaBBIKOB

IIpumepHbIe 321244 1JIs1 pellICeHUsS] B Ay AMTOPHU:
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BeimomHUTE Bee 3a1aHus pakTHueckoro 3ansatust Nel mpu momoriu cuctemsl Mathematica wu
cuctembl Maxima. CpaBHHUTB MOJIYYCHHBIE PE3YNIbTATHI C Pe3yJIbTaTaMH MPAKTUYCCKUX 3aHITHIA
Nel, 2. CpaBHuTh 3eKTUBHOCTH U YA0OCTBO PA3IUYHBIX HUCIIOIH30BAHHBIX MaTEMATHUYECKUX
MAKEeTOB MPHU PEIICHUH MOCTABIEHHBIX 3a/1a4.

KoHTpo/bHbIE BOIPOCHI:
1. CuMBoIIbHBIE BBIUUCICHUS Tpu oMot Mathematica.
2. Pemrenue ypaBHEHH U HepaBeHCTB pu momoru Mathematica.
3. Pemenue 3anay anre6psl npu momornu Mathematica.
4. PemeHue 3ajlay MaTeMaTHYECKOTo aHanmu3a rnpu nomoru Mathematica.
5. Peenne auddepeHManbHbIX 1 HHTETPAbHBIX ypaBHEeHUI pu momorny Mathematica.
6. Pemienue 3anay ontumusanuu npu momornu Mathematica.
7. Buzyanu3zanus pereHum.

Tema 4. SI3bik R.

dopma npoBeieH!s — pelIeHne TUIIOBBIX 3aj1ay Ay 3aKpeIUieHus 1 popMupoBaHusl 3HaHUM,
YMEHUH, HaBBIKOB

IIpumepHbIe 32124 /il pelIeHUs] B Ay IUTOPUM:

BrimonnuTe Bee 3aianus npakTudeckoro 3ansatus Nel B BeruuciurensHou cpene R. CpaBHUTH
MOJIyYEHHBIE PE3YJIbTaThl C pe3ybTaTaMu NpakTudeckux 3anaruil Nel, 2, 3. CpaBHUTH

3¢ (HEKTHBHOCTH M YIO0OCTBO Pa3IMYHBIX UCIIOIB30BAHHBIX MATEMATHICCKUX ITAKETOB TIPH
pEeIIeHNU TOCTABICHHBIX 3a/1a4.

KoHTposbHbIE BONIPOCHI:
1. CumBOIBHBIC BBIYUCIICHUS TTpH oMoIiu R.
2. Pemenue ypaBHeHUI U HEPABEHCTB IpH oMol R.
3. Pemenue 3anau anredpsl npu nomomu R.
4. Pemenue 3anay MaTeMaTU4YeCcKOro aHaiau3a mpu nomomnu R.
5. Pemenne nuddepeHIMaTbHBIX M HHTETPATBHBIX YPABHEHHI TTpH momonu R.
6. Perienue 3anmau onTUMH3aIUH py ToMon R.
7. Buzyanu3zauus pereHumn.

9.2. Mertoauueckue PEKOMEHAAUU 110 MOATOTOBKE MNCbMCEHHBIX pa60T

Pedepar no aucuumnnmne «IIporpaMMHbie cpecTBa HAYYHBIX HCCIEAOBAHUI» 00BEMOM
15-20 cTpaHull BBINOJIHSAETCS CTYACHTOM IO TEME, COTJIACOBAHHOM ¢ mMperojaBareneM (paszen
5.3). [IpaBuna opopmienus pedepara COBIAAIOT ¢ MpaBUiIaMu 0pOpMIICHHS KypCOBOU paboTHI,
KOTOpbIE TOAPOOHO W3JIOKEHB B «METOAMYECKUX PEKOMEHJAIMSIX 10 TOATOTOBKE U
0(OpMIIEHHIO KYypCOBO#l paboThl», pa3MelIeHHbIX Ha oduumansHOM caiite kadempsr DIIM
NUHTB PITY.

OT4eT 1o BHIOTHEHHUIO pacyeTHO-Tpaduueckux padot mo auciuruinae «lIporpammubie
CpeJICTBA HAYYHBIX HCCIeIOoBaHU» 00bEMOM 15-20 cTpaHUI] BBITOJHSAETCS CTYIACHTOM TIO
Kaxaon pabore otaenbHO. [IpaBuna odopMmiaeHHs OTYeTa IO BBIOTHEHHIO pPacdeTHO-
rpagudeckux paboT COBMAAAIOT C MpaBmiIaMu oopmieHus pedepara.
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NPUJTOXKEHUSA
Ilpunooicenue 1

AHHOTAIUA JTUCHUIIJIMHBI

Hucnuniuaa «lIporpaMMHBIe  cpelcTBa HAy4yHBIX MCCIEAOBAaHUNY) pealM3yercss Ha
¢dakynpTere WHGOPMALMOHHBIX CHUCTeM M Oe3omacHocTH Kadenpoil QyHmaaMeHTanbHOW U
NPUKIAJHON MaTeMaTHKY.
Llenp gUCHMIUIMHBL: (OPMHUPOBAHUE Yy CTYJACHTOB QJCKBATHBIX MPEACTABICHUNH O
COBPEMEHHBIX WHCTPYMEHTAJIBHBIX CPEACTBAX HAYYHBIX MCCIEAOBaHUU I UX 3(dekTuBHOTO
NPAaKTUYECKOTO MPUMEHEHHS TIPU PEIICHUH aKTyaJIbHBIX 3a/1a4 B Pa3JIMYHBIX 00JACTAX HAYKH U
WHKCHEPHOW TPAaKTUKW, DPa3BUTHE Yy CIyIIaTesleil HaBBHIKOB HCIOJIb30BaHMS CHEIHUAIBHBIX
IPOTPAMMHBIX CPEJCTB M COBPEMEHHBIX TEXHOJOIMHA MaTEeMaTHYECKOTO MOJCIMPOBAHHS TPU
pELIeHUH TPHUKIAAHBIX 3a1a4. 3aa4i: 03HAKOMHUTH CTYACHTOB C COBPEMEHHBIMH CIICIIHATH3H-
POBaHHBIMHU SI3BIKAMH POTPAMMHUPOBAHHS BBICOKOTO YPOBHSI NMPO()ECCHOHAIBHBIX MaTeMaTH-
YeCKMX MAaKeTOB JUIsi pPa3pabOTKW HOBBIX aJITOPHUTMOB M CO3JAaHUS HMHTEIUICKTYaIbHBIX
UHTEPEICOB K BRIYUCIUTEIHHBIM IPOLIEAYPAM.
JlucuuninHa HanpaBiieHa Ha (GOPMHUPOBAHHE CIIETYFOIMX KOMIIETESHIINH:
e [IKY-3 - cmocobeH oOCymIecTBISATh NOUCK, H3Y4YeHHE M pa3pabdOTKy HOBBIX
TEOPETUYECKUX WM MPAKTUYECKUX MPOOJIeM, CBEICHUH OTHOCAUIMXCS K PEIICHHIO
TEKYIIMX HAy4YHBIX MCCIICAOBAaHMHN, MPOM3BOJCTBEHHBIX 3a/1ad; B HMH()OPMALMOHHBIX
cpeaax HaXOJAWTh, CO3/1aBaTh OCHOBHBIE AJIEMEHTHI OYAYIINX MAaTeMaTHUYECKUX CTPYKTYP
WIIM KOHCTPYKTHBHBIX MaTeMaTHYECKUX MOJICIICH.
B pesynbTare 0CBOCHUS TUCHUILTUHBI O0YYarOIIUICS JOKEH:
3name: yHUBEpCalbHBIE MaTEMAaTHYECKHE MAKeThl MPUKIAAHBIX porpamm Matlab, Maple,
MathCAD, Mathematica, FreeMat, Maxima u 1p., OCHOBbI HX SI3bIKOB IPOrPAMMUPOBAHMUS,
MOJYJIH pACUIMPEHUs] MAaTeMaTUYeCKHX IaKeTOB, NOMYJISIPHBIE CHCTEMBbl HMMHTAIMOHHOTO
MOJICTIMPOBAHMS, COBPEMEHHBIC HEHpOCETEeBblE TAKEeThl H JAPYIHe CICIHaTU3UPOBAHHBIC
pOrpaMMHBIE CPEICTBA

Vmems: TpUMEHATh MaTEMAaTHUECKUE TMAKEThI, pa3padarbiBaTh  aITOPUTMBI U
MHCTPYMEHTAJIbHBIE CPEJICTBA JJIsI pellIeHuUs MPUKIIaJHbIX 3a/1a4, a TAKKe CO3/aBaTh HHTEP(ENCH K
BBIYHCITUTEHLHBIM TIPOLIETypaM

Bnaoems: HaBblkamMu pabOTBI C  pa3NMYHBIMA TPOTPAMMHBIMH ~ CHCTEMaMH |
MHCTPYMEHTaMH Pa3paOOTKH MPH PEIICHNH MPHUKJIATHBIX 3a/1a4.

[To nqucuuIuIMHe NpeaycMOoTpeHa MPOMEXyTOUHas aTTecTalus B popMe 3K3aMeHa.

OO01mmast Tpy10eMKOCTh OCBOSHUS TUCIUTUTHHBI COCTABIISIET 3 3aYCTHBIC CTUHUIIBL.
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Ipunoosicenue 2

JIMCT U3MEHEHUA
Ne | Teker akryanusauuu win npunaraeMsii Kk PITJ[ nokymeHT, [Hara Ne
COJIeprKallMi N3MECHEHHUS IIPOTOKOJIA
1 | IIpunoxxeHue x nucty usmeHeHuit Nel 22.06.20 13
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[Tpunoxenue K aucty usmeHeHunit Nel

1. Crpykrypa nucuumannbl (.2 s npuema 2020r.)

OO6mmas Tpy10€MKOCTh AUCIUIUIMHBI COCTaBIsACT 3 3.€., 114 4., B TOM unciie KOHTaKTHas padoTa
oOyyaronuxcs ¢ npemnojaanaresneM 42 4., IpOMEXKyTOUHasl aTTecTanus 18 4., camocrosiTenbHas
pabora obyuarouuxcs 54 4.

Tabnuya 1
Buap! yueOHO# paboTh
(B gacax)
o KOHTAKTHAA - % @DOpMBI TEKYILIETO KOHTPOJIS
No 5 s = yCIIEBAEMOCTH,
n/_n Pa3nen AMCIMIUTUHBL TEMBI g o =z g 5 (bopmMa poMexKyTOUHOI
3 S S = = aTTecTaluu
- T = = S| 5 o (no cemecmpam)
= EE| 238 g8
s | 25|55 38
= = 8
1 0030p COBpEMEHHBIX 7 2 4 8 Joknan
MaTeMaTHYECKUX
MPOTrPaMMHBIX CPECTB
2 ITaxer Matlab 7 4 4 10 Hoxman
Pacuérno-rpaduieckas
pabota Nel
3 IMTaket Maple 7 4 4 10 Jokman
Pacuérno-rpaduueckas
pabora Ne2
4 ITaxer MathCAD 7 2 4 10 Joxman
TectupoBanne Nel
5 ITaxer Mathematica 7 4 4 8 Hoxman
TectupoBanue No2
6 A3pik R 7 2 4 8 Jloknan
Pedepar
Ox3ameH 7 18 OTBETHI Ha BOMPOCHI OnIIeTa,
TECTUPOBAHHE
Hroro: 18 24 18 54

2. Oopa3oBarebHbie TexHoJIOrUH (K 1.4 Ha 2020r.)

B nepuoa BpeMEHHOro HMPHOCTAaHOBJIEHUS MOCELIEHUS OOYyYaroIIMMHUCS MOMEIIEHUN U
tepputopun PITY 1na opranmzanum ydyeGHOro mporecca ¢ MNPUMEHEHHEM 3JIEKTPOHHOTO
o0ydeHHs W JUCTAHLIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITH HCIIOJIb30BAHbI
cieayroue o0pa3oBaTesibHbIe TEXHOIOTHHU:

— BUJIEO-JIEKIINH;

— OHHaﬁH-HeKHI/II/I B pCKUMC pCaJIbHOT'O BPEMCHH,
— JJICKTPOHHBIC yqe6Hm<1/1, y‘-IG6HBIe HOCO6I/I5[, HAaY4YHBIC U3JJaHUA B 3JICKTPOHHOM BHJC U

JOCTYII K UHBIM 3JICKTPOHHBIM 06pa30BaTeJ'ILHLIM pecypcam;

— CUCTEMBI IAJI DJICKTPOHHOT'O TCCTHUPOBAHUA,
— KOHCYJIbTallU C UCITIOJIb30BAHUCM TCIICKOMMYHUKAIITUOHHBIX CPCACTB.

3. [lepeuenn coBpeMeHHBIX NpodeccnoHaNbHbIX 0a3 1aHHbIX (B/]) 1 nHGopManoHHO-
cnpaBouHbIix cucrem (MCC) (k m. 6.2 na 2020r.)
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Tabnuya 2
Ne HanmenoBanmne
n/a
1 | MexnayHapoanbie pedepaTuBHbIE HayKoMeTpuueckue b/, mocTymHbie B pamMkax
HaoHaILHOM noanucku B 2020 r.
Web of Science
Scopus
2 | [IpodeccrnonanpHbie MOTHOTEKCTOBBIE B/, MOCTYyMHBIE B paMKax HaIlMOHAIBHOM
noamnucku B 2020 1.
XKypnansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypuanst Taylor and Francis
3 KOMHBIOTepHI)IC CIIPAaBOYHEBIC IIPAaBOBLIC CUCTEMbI

Koncynsrant Ilmtoc,
I"apanT

4. Tlepeuenn nporpammuoro odecnevenus (ITO) (x n.7 na 2020r.)

Tabauya 3

Neni/m Hawnmenosanue 110 [IponsBoaurens Crioco0 pacnpocTpaHeHHS
1 Windows XP unu Windows 7 Microsoft JINIEH3VUOHHOE
2 Microsoft Office 2010 Pro Microsoft JIMIICH3MOHHOE
3 S13bIK IporpammupoBanusi R c0001IeCTBO cBOOOJTHO PACIPOCTPAHIEMOE
4 SI3bik iporpammupoBanus Python | coobmiectBo CBOOOZHO paclpocTpaHsIeMoe
5 Matlab The MathWorks | nuiieH3uoHHOE
6 Mathcad Education - University PTC JIMIIEH3MOHHOE

edition
7 Maxima COOOIIECTBO CBOOOJTHO PACIIPOCTPAHIEMOE
8 Sage CO00IIIeCTBO CBOOOIHO PaCIPOCTPAHIEMOE
9 GNU Octave CO00IIIEeCTBO CBOOOIHO pacmpocTpaHsieMoe
10 Scilab COO0OIIECTBO cBOOOJTHO PACIIPOCTPAHIEMOE
11 GPSS CO00IIIEeCTBO CBOOOIHO pacmpocTpaHsieMoe
12 Reduce CO00IIIEeCTBO CBOOOIHO pacmpocTpaHsieMoe
13 Kaspersky Endpoint Security Kaspersky JIMLIEH3UOHHOE
14 Zoom Zoom JINLIEH3UOHHOE




