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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHUI K CTPYKTYPE Nporpamm NogroToBKM HayYHbIX M HAy4YHO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4eTOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIN N 0COOEHHOCTEN OTAENbHbLIX KATErOpPUIA acNMpaHToB

(agbloHkTOB)"

CoctaButens (u):
OOKTOp TEXHMYECKUX HayK, 3aBeaytoLwmn kacpeapon
KaHaMOaT TEXHUYECKUX Hayk, [loueHT

Ot kadepnpbl cocTaBuTEnS:
3asegytowmin kadheapon MHOPMALMOHHBIX TEXHOMNOMMA

OT BbINycKatoLen kadenpbi:
3asegytowmin kadeapon

MeToaonyeckun otgen:

Mumenos Bukrop Nropesuny
Hebaes ropb AnekceeBunu

Mumenos Bukrop Nropesuy

TutoBa MapuHa HukonaesHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: CdhopmmpoBaTb y acnMpaHTOB 3HaHUS, YMEHUS W HaBblkOB 06MacTu npvMeHeHus
BbICOKMX  TEXHOMOrMW U  MNpUKNagHbIX CPeAacTB (B T.4. OCHOBAHHbIX HA  WCKYCCTBEHHOM  WHTEMMeKTe)
NH(OPMaLMOHHO-KOMMYHMKALIMOHHOIO KoMMnekca B obpasoBaTenbHOM U Hay4YHO-MCCneaoBaTeNbCKOM eATENbHOCTH

1.2 3agayum AMCLUUNTIUHbI:

- O3HaKOMWUTb C NepefoBbIMU NOAXOAAMU U METOAOMNOMMAMN UCNOMNb30BaHUA

NpUKNagHbIX MHPOPMALIMOHHO-KOMMYHUKaLMOHHBIX TEXHOMNOIIA B HAay4YHO-UCCNeA0BaTENbCKOM MNpoLiecce.

- CchopmmnpoBaThb HaBbIKM MPAKTUYECKOTrO NPUMEHEHNS MPUKNaAHbIX CUCTEM

WCKYCCTBEHHOTO WHTENmneKkTa, WHMOPMALMOHHBIX CUCTEM, (YHKLMOHMPYIOLMX Ha OCHOBE  BbICOKMX
KOMMNbIOTEPHbIX TEeXHOMorun, obecneymBaloLUX aBTOMATM3auUMIO BBOAA, HakonneHus, o06paboTkv, nepegauu,
onepaTUBHOrO yNpaBreHnsl Hay4YHOW 1 UccreoBaTeNnbCKoW HdopMaLlmen.

- BblpaboTtatb npakTU4eckMe NpuKNagHble HaBbIKM - UCMONb30BaHUS WHAOPMALMOHHBLIX PECypcoB B
06pa3oBaTenbHOWN U HayYHO-UCCNea0BaTENbCKON AeATENbHOCTY.

- OBnageTb TEXHUYECKUMN NpreMamun paboTbl B CUCTEMAaX KOMMEKTMBHOIO AOCTyNa K 06nayHbiM XpaHunuiam
Hay4HbIX U MccnenoBaTenbCKMX AaHHbIX, MPUKNAAHbIM NPOrPaMMHBLIM MaKeTaM MHXEHEPHBbIX M Hay4HbIX BbIYUCIIEHWHN,
nnatcgopmam, HeobXoAMMbIMIU ANS OpraHM3aummn, NPoBeAEHUS 1 NPeACTaBNeHNs pe3ynbTaToB Hay4YHOro UCCNeaoBaHUs.

- Pa3Butb cnocobHocTn k 0ByuyeHuto, pasBUTUIO U peanu3aumm HayyHO-MCCredoBaTeNnbCKoro noteHuuana B
YCINOBUSIX HEMPEPBLIBHOIO Pa3BUTUS

W COBEPLUEHCTBOBAHUS CPEACTB KoMMekca MHpopMaLnoHHO-KOMMYHUKALIMOHHBIX TEXHOMOTMIA.

1.3 MecTo gMCLUMNNUHBI B CTPYKTYpe NporpamMmMbl acCMpaHTypbl:

OucumnnunHa oTHocutes kK OBpasoBaTenbHOMY KOMMNOHEHTY «ucunnimHel (Moaynu)y» MNporpammbl NOArOTOBKM
Hay4HbIX U HAy4YHO-NeJarorMyeckux KagpoB B acnmpaHType

3HaHWsi U yMEHUS, MONyYEHHbIE acnnpaHTaMm Npy N3y4eHun 4aHHON AUCLUMNIMHBI, HE0O6X0AUMbI NPY NOATOTOBKE
K coave kaHauaaTCKoro ak3ameHa M HanmcaHum auccepTauMoHHON paboThl

MHoCTpaHHbIN A3bIK

MogrotoBka nyGnukauui U (UNKN) 3asBOK Ha MaTeHTbl Ha U300peTeHus, nonesHble Mogenu, NPOMbILLNEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIUTENbHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN MHTEerpanbHbIX MUKPOCXEM, NpedyCcMOTPEHHbIX ab3auem YeTBepThbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHMI

MeTtogonorus npoBeaeHna nccregoBaHna n MetTogmka HanncaHua ancceprtaunn
Haquaﬂ 0eATeNIbHOCTb, HarnpaBiieHHaA Ha NoAroToBKy AnccepTtaunm K 3almte

2 TPEBOBAHUA K PE3YNIbTATAM OCBOEHUA OUCLUMINHDI

3HaTb: AkTyanbHble cnocobbl MCNONb30BaHMS ANEKTPOHHBLIX MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMNA.
Moaxodbl M METOOONOMMK K HayvyHO-UccregoBaTenbcko paboTe C UCnonb3oBaHMEM MepefoBbliX KOMMbHOTEPHbIX
TEXHOSOTUMN.

Buapbl n pyHKLMN MOHUTOPMHIA HayYHbIX AOCTWXXEHUI, LEeNn 1 pesynbTaTbl MeXayHapoaHbIX uccnegoBanuni. MpuHUmnbI,
cnocobbl 1 METOAbLI OpraHM3aUmMm HaydHbIX NCCreaoBaHWN.

OcHOBHble MnonoXxeHust obpasoBaTesibHbIX TEOPWUA, KOHLENUWUA, CUCTEM W MNPAKTUKA HayYHbIX WUCCeAOBaHWN.
TeopeTuko-mMeToa0NorMyeckme OCHOBbLI OpraHn3auumn nccnegoBanus B ccpepe npodeccnoHanbHOM eATENBHOCTH.
YmMeTb: CTaBuTb 3afayy M BbIMOSHATE HayYHble UCCNegoBaHUsA Npy pelleHny NpuknagHblx NpodeccMoHanbHbIX 3agad ¢
NCNONb30BaHMEM COBPEMEHHbIX annapaTHbIX U NporpaMMHbIX CpeacTB KoOMMNekca MHPOPMaLMOHHO-KOMMYHUKALMOHHBLIX
TEXHOMOrnNn.

MpuMeHATb TeopeTuMyeckne 3HaHMA Mo MeTogam cbopa, XpaHeHusi, 06paboTkM W nepegayn wuHdopmauumn c
NCNONb30BaHMEM BbICOKUX KOMMbIOTEPHbIX TEXHOMOMMMA.

Onpepenats uenu U 3agaun, YHKUUKM uccnedoBaHun. MogbupaTe NpUKNagHOM [UAarHOCTUYECKUA MPOrpamMMHbIN
WHCTPYMEHTapui 1 paspabaTbiBaTb NpOrpaMmMbl KOHTPONS pe3ynbTaToB UCCNEeLOBaHUN.

Onpenenatb NepcrneKkTVBHbIE HampaBieHUs HayyHblX UCCNedoBaHuin B cdepe npodeccuoHanbHOW AesaTenbHOCTU.
VMcnonb3oBaTb aKCNEpUMEHTAarbHbIE M TEOPETMYECKME METOAbI UCCNEeoBaHMsA B NPodecCcnoHanbHOM 4eaTenbHOCTH.
OkasblBaTb KOHCYMbTaLUMIO B MOUCKE MHGOPMAaLMKU MO NONyYeHHOMY 3afaHuto, cbope, aHanu3e AaHHbIX, He0OXoaNMbIX
ONSA pelleHns NoCcTaBreHHbIX MPOdECCMOHanbHbIX 3a4ad.

Bnapetb: KynbTypoli HayyHoro uccnegoBaHus B obnactm npodeccuoHanbHOM OesaATenbHOCTW, B TOM 4ucre C
NCNonb30BaHWEM MH(POPMALIMOHHBIX TEXHOMOIMIA.

CoBpeMeHHbIMY MeToAamMu, NPOrPaMMHbIMU MHCTPYMEHTaMU U TEXHOSOMMEN Hay4YHO-MUCCneaoBaTeNbCKoM U NPOEKTHOWM
0eATenbHOCTN C NpUMEHeHNeM MHOPMALIMOHHO-KOMMYHUKALNOHHBIX TEXHOSTOTUIA.

HaBblkaMu novcka ¢ Mcnonb3oBaHUEM MHPOPMALIMOHHbBIX cUCTEM W 6a3 JaHHbIX.

3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCLIUNJIUHBbI
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Pasgen 1. UHdopMaLMOHHbIe TEXHOSI0rnu,
knbepHeTunsaums 7] CUCTEMHbIN noaxopn B 1 T
Hay4HO-UccneaoBaTenbCKON AeATEeNbHOCTH.




Tema 1. OcHOBHble nogxodbl U METOAOSIOMUN TEeopun
cuctem " CUCTEMHOro aHanusa B
Hay4HO-UCcrneaoBaTenbCKOM OeaTenbLHOCTMU.
Knaccudumkaums  cuctem, aHanua  npobnematuku,
CUCTEMHasi MeTogoNiornsl, MoAesfb CUCTEMbI, CTPYKTypa.
3apaun aHanusa cuctem. CuctemHoe onucaHne obbekTa.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogobl onucaHust cuctem:.  (HPEHOMEHOSIOrMYECKUH,
CEeMaHTUYECKUA, CUCTEMHbIN, NOTMYECKUN, CTPYKTYPHbIN,
PYHKUNOHANbHbIN, NPOLECCHbIN, NOTOKOBbIN,
MHOPMAaLMOHHBIN, LleneBon, 3a0au4HbIN,
MaTtemaTU4eCKUin, aKcnepTHbIn, [enbdun, MO3roBon aTtaku,
accoumaTMBHbIN,

MpakTuyeckue 3aHATUS: pa3paboTka npoekTa
nccrnedoBaHusl cucTeMbl, Mnoabop MEeToAONOrMYeCcKomn,
aHanMTUYecKon, MaTeMaTMYeckoi Modenu Afsi onucaHus
MpOLIECCOB  WCCrieQyemMoi  CUCTeMbl,  Bu3yanusauus
npouecca nccneaoBaHus CUCTEMBI, pa3spaboTka
avarpaMmbl  CBSA3ei, COCTaBMeHWe WHTENNeKT-KapThbl,
accouuaTBHas kapTa.

Tema 2. MopgenupoBaHne cuctem, onpegenexHve
CUCTEMHOW MOJEenu: KayeCTBEHHble W  dopMarnbHble
aTpmbyTbl, 3agada aHanu3a, nnaH  3KCNepuMEeHTa,
MoZenvpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
namepeHun. ItepatnBHocTb cuctemHoro nogxoga. O63op
KnbepHeTM4eckMx MOoAXOo40B B CUCTEMHOM aHanuse,
knbepHeTM3aumss  cucTeMHoro  nogxopa. Wepapxus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoda. Mogenu KoMMbIOTEPHOrO MPOrHO3MPOBaHUA ANA
pelleHns cUCTeMHbIX 3agad. HenpoceteBble mogenu B
CUCTEMHbIX  MCCRedoBaHUsX, CUCTEeMbl Ha  OCHOBe
rmybokoro MawmHHOro o0y4yeHus, o0630op npumepoB
pelleHns npuknagHbIX 3agay C NoMOLLb HEMPOCETEBOrO
noaxopaa.

MpakTuyeckne 3aHATUSA: aHanu3 MOOEnM KOMMbHTEPHOro
MPOrHO3MpPOBaHNSA, peanu3auns TEXHUYECKOro NporHosa B
NPUKNagHOM  BbIMUCIUTESIBHOM MPOrpaMMHOM  MakeTe,
NOCTpOeHWe HeMpoceTeBOM MOAENM CUCTEeMbl, aHanus
apXUTEKTYpbl U AeTarnei NnporpaMMHOI peanu3aaumu.

Paspen 2. OneKTPOHHble onbnmnoTeku,
Gubnuorpacuyeckme 6a3sbl [AaHHbIX, WUHOEKCUMPOBaHWE WU
HayKkoMeTpu4ecKkne cUcTemsl.




Tema 3. OneKkTpOHHble MHAOPMALNOHHO-OMBNNOTEYHBbIE
cuctembl (BUNBC). OcHoBHblE (DyHKUMM M UHCTPYMeHTbI OBC
"TAHB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
6ubnuoteka oHnavH. bBubnuorpaduyeckme 6a3bl  OaHHbIX
Hay4HbIX Nybnvkaumin: nHtepdenc nonb3osatens u 6asosble
dyHKuUKM obpasoBaTenbHoM nnatgopmel KOpaiT, anekTpoHHas
6ubnuoTteka elibrary.ru,

YHuBepcuteTckas nccnegosarensckas cuctema (YNC Poccus).
HayuyHo-nccnegoBaTenbckne nouckoBele cuctembl: Google
Scholar (Akagemusi), BuknyyebHukn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHble apxMBbl C OTKPbITbIM OCTYNOM Afs
Hay4yHbIX CcTaTen W MNpPenpuHTOB (arxiv.org), uHTEepden,
OCHOBHble (OYHKUMKW, MOMCK nybnvkauun, moaepupoBaHue,
dopmaT nybnukaumin. LiMTupoBaHMe HayudHbIX NybGnukauumn,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3anMcTBOBAHUMN.

MpakTuyeckne 3aHATWUS: opraHu3aums paboTbl ¢ npodunem
nonb3oBatena B OWBC wu  Hay4yHO-MCCreaoBaTeNbCKMX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PecypcoB MyOnmnYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDoOpMaumu,
nporpaMmmHoe obecnevyeHne opraHnsauumn Gubnuorpadmyeckmx
AaHHbIX, opmaThl, CTUNN U CTaHZapTbl Gubnuorpaduyeckon
nHdopmaumm.

Tema 4. HaykomeTpuka, HaykOMeTpuYecKkue nokasaTenu.
OcHOBHblE NOHATUA: WMHAEKC uuTuposaHus (ML), wmnakt-
daktop (M®), nHdomeTtpus, bubnmomeTpus, rmnepasTopCcTBO,
ResearcherID, peueH3npoBaHue, DOIL. Tunbl MHOeKcoB: XupLia,
KapgawbsH, PUHL, g-nHaekc, i- nHaekc, CiteScore. OCHOBHbIE
arperatopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauuoHanbHble 1 MexayHapoOHble WHOEKCbI
LUMTUPOBAHNS, CUCTEMBI yKasaTemnen Hay4yHOro LMTMPOBaHUS.
Poccuiickuint nHaekc HaydHoro untuposaHus (PUHLL), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LUTUPOBaHMWSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, NoUck nydénukauun, paboTta ¢ U3gaHUaMU 1
nepuvoanKon. MpuBAa3ka nybnukauum, dhopmmpoBaHne
KOnnekymn.

MpakTuyeckne 3aHATUSA: NUYHBLIA  KabuHeT nonb3oBaTens
PWHL, pabota Cc HayKOMETPUYECKMM WHCTPYMEHTAPUEM,
npodwne  aBTopa, MNOUCK nNybnukauui ©n  U30AHWUNA,
dhopmMurpoBaHue cnmcka nyonmkaumn.

Paspgen 3. WHdopmaTnsauma Hay4yHO-UccneaoBaTernbCKom
OeATENbHOCTN, KOMMBIOTEPHbIE CPEACTBA MOOAEPKKM HAy4HO
-1uccnegoBaTenbCKOro npouecca.




Tema 5. VIHOpPMAaLMOHHbIE TEXHOMOMMW U 3MEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGnvkauuin. TekcToBble
npoueccopbl  (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T.4.), cuctemsbl
KoMmnbloTepHo BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopTt, akcnopT U1 dopmaTbl  6Gubnuorpadudeckon
WHcopmaumm, cucTembl ynpaeneHns Oubnuorpaduen B
TEKCTOBbIX MpoLeccopax U cMcTeMax KOMMbIOTEPHOW BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref n T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeAcTBa  opraHusaumMM U NOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OOKYMEHTOB B cpefe TEKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMeHTOB. ABTOMaTuUdeckue
cTunu. CospaHue " pefakTupoBaHue CTUnen.
MHoroypoBHeBble cnuckn. Habop matemartudeckux copmyr.
3awmta 9nekTpoHHOro pJdokymeHta. CosgaHue MaKpOCOB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBfeHus.
ABTOMaTMYeckas Hymepauusa ClMCKOB UIKOCTpaumi u Tabnuu,.
lMepeKkpecTHbIe CChINKN HAa 0OBbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

MMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve U
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
[OKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, OpraHusauus
KONNEKTUBHOIO AOCTYNa K 3NEKTPOHHbLIM [OKYMEHTaM B cpeae
obnayHon cnyx6bl (OneDrive, Google Drive, AHgekc.duck,
O6nako Mail.ru).

Tema 6. MIHCTpyMeHTbl TabnmMyHOro npoueccopa Ans peLlleHns
NpUKNagHbIX HayyHo-uccregoBaTenbckux 3agad. OcCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. MaremaTuyeckme onepaumm Hapg
MaccuMBamMu U matpuuamu B TabnmnyHom npoueccope. PelueHne
CUCTEMbl  YPaBHEHUN  Pas3NUYHbIMU  BblYUCAUTENbHBIMA
MeTogamu. MIHCTpYMeHTbI A1a peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4TO0  ecnuy».  VIHCTpyMeHTbl  Ona  pelueHus
aHanuTMYeCKUX 3ajay: «Mnouck pelleHusy. WHCTpyMeHThI
TabnuMyHoro npoueccopa ana paboTel C guarpammMamn U
rpacomkamun  yHkuun. Cpenctea  Bu3yanusaumsi  HayvHbIX
OaHHbIX. dopmaT XpaHEeHUs, UMMOPT U 3SCKMOPT HaYYHbIX U
3KCNepMMeHTanbHbIX  OdaHHbIX B cpegy  Tabru4yHoro
npoueccopa. [lakeT pacwupeHusa: HaacTporka "AHanua
AaHHbIX". CTaTucTnyeckue MHCTPYMEHTLI NakeTa aHanusa ans
06paboTKnN Hay4yHO-MCCneaoBaTENbKMX AaHHbIX: TMCTpOrpamma,
BEPOATHOCTHbIE pacnpeaeneHus, ynopsagodeHue AaHHbIX, paHr,
NPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpakTuyeckme 3aHATUSA: pacdeT MaTeMaTUYECKNX, UHKXEHEPHbIX
N SKOHOMMYECKMX 3afad B cpede TabrmMyHOro mnpoeccopa,
BM3yanusauusi U ctatuctmyeckasi 06paboTka AaHHbIX.




Tema 7. OneKTPOHHblIE WHCTPYMEHTbI W MNpPOrpaMmHoe
obecneyeHre NOArOTOBKMN Hay4HbIX Mpe3eHTauun, AoKNagoB U
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npes3eHTauMnm B oducHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npe3eHTaumi B cuctemax
KOoMnbloTepHOW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocuMbiX fokymeHToB (PDF). NHCTpymeHTbl pa3paboTku
AMEKTPOHHbLIX  Mpe3eHTauun:  WwabnoHbl, co3gaHue u
pefakTMpoBaHue CTUINen, CNnck1, matemaTndeckme opmynel,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPaKTUBHbIX NPe3eHTauun.

MpakTnyeckne 3aHATUSA: CTPYKTypu3auuss U odpopmreHne
Hay4YHO-UCCreaoBaTENbCKUX — OOKNaA0B W 3MEKTPOHHbIX
npeseHTauuii, OpraHuMsaums KOMMEKTUBHOro goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpefe o6nayHon cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Paspgen 4. VHTennekTyanbHbI NoAxon, BblMUCAUTENbHbIE U
MaLUUHHbIE TexHonornm obpaboTku Hay4Ho-
nccrnegoBaTenbCKMX AaHHbIX.

Tema 8. WckycctBeHHbIn wHTennekt (MW) B npuknagHbix
3apavax HayyYHO-UccrenoBaTenbCKoro npolecca: u3BneveHue
3HaHWM N aHanu3 gaHHbix. OpraHMsauusa 3HaHWMM B cucTemax
U, mogenu npeacTtaBneHnsi 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) kak HayyHO- wuccriegoBaTenbckas 3ajada.
MpumeHeHue cuctem (rnMyboKOro) MallMHHOrO obyyeHus Ans
pelleHns MpUKNagHbIX Hay4yHO-UCCneaoBaTenbCKNX 3agad:
oby4yeHue, TECTUPOBaHWE, Banvaauus pes3yrnbTaToB.
MHTennekTyanbHble NporpammHble KOMMEKChl 1 nnatopmbi
ana obpaboTkm OGOnblMX AaHHBIX, W3BMEYEHMST 3HAHUA W
rnybokoro aHanusa (Deductor/Loginom).

MpakTuyeckme 3aHATUSA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHI,
HeMpoceTU, HEMPOHHbIE KOMMbIOTEPbl), aHanu3 n cnHtes VN,
npumepsl peanusauum nn B NpVKNagHbIX
Hay4YHO-UccrnefoBaTeNbCKUX 3agaqax.

Tema 9. VIHCTPYMEHTbI KOMMbIOTEPHbBIX CUCTEM aHaNMUTUYECKNX
M YNCMEHHbIX pelleHMn B Hay4yHO- UCCreaoBaTefbCKuX
3agayax. PeweHne HayyHo- uvccrnepoBaTenbCkux —3agad
MeTogamu CAE (Computer Aided Engineering).
Cratuctnyeckaa o6paboTka M Bu3yanm3auus [OaHHbIX B
cuctemax KomnbtoTepHon anrebpel (CKA): PTC Mathcad,
Maxima. AHanmM3 maTemaTu4eckon Mopgenu, paspaboTka
nvmtTaumoHHon wmogenu. CreuuwanbHble  WHCTPYMEHTbI U
cpencTBa S3bIKOB MPOrPaMMMPOBAaHMS BbICOKOrO YPOBHSI ONS
pelleHns NpuKNagHblX Hay4yHO- WCCreaoBaTeribCKUX 3ajav:
nporpamMmuvpoBaHMe  HaydHbIX  BbluMcneHun B Python,
ncrnono3oBaHne 6OubnuoTek aHanu3a AaHHbIX  (pandas),
pelleHVe BblYMCNUTENbHBIX 3agay (numpy), BM3yanu3auusa u
npeacTtaBneHve AaHHbix (matplotlib), BeinonHeHWe HayyHbIX U
WHXEHEpPHbIX pac4yéToB (SCipy), anropuTMbl  MaLLUMHHOMO
0obyueHus (scikit-learn) ansa peanusaumm cueHapmes 06paboTku
Hay4yHO- uccrnegoBaTeNbCKUX OaHHbIX.

MpakTuyeckne 3aHsaTUSA: 0OpaboTka  SKCNepUMeHTarbHbIX
JAaHHbIX B CUCTEMaX KOMMbIOTEPHOM anrebpbl, MaTeMaTUYeCcKuii
aHanu3 1 NocTpoeHne KOMMbIOTEPHON MoAEnu, BU3yanusaums
pe3ynbTaTtoB 06paboTkM Hay4yHO- UCCREeaoBaTENbCKMX AaHHbIX.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexytodHasa attectaums (3a4er)

17

17

38

Bcero koHTakTHas pabota u CP no gucuunnuHe

34

38




4. ®OH[] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUMK

4.1 OnucaHne nokasartenemn, KpUTepmeB U CUCTEMbI OLLeHUBaHUA pe3yfibTaToOB 00y4YeHunsA
4.1.1 NokasaTenu oueHMBaHUA

HanmeHoBaHWe oueHOYHOro

lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
cpencTtea

Knaccudpumumpyet TunoBble cnocobbl NpUMEHEHUs WHAOPMALMOHHO-
KOMMYHUKaLMOHHbIX TEeXHOMNornmn B npuvKnagHowm Hay4Ho-
nccriegosartenbckon obnactu. [epeuncnaer Buabl U QYHKUMK
MOHWUTOPUWHIa Hay4YHbIX JOCTMXKEHUIN, ONUCbIBAET NPUHLWMMLI, CNOCOOBLI 1
MeToAbl OpraHn3aLmn Hay4HbIX UccnegoBaHUin. Bonpockl ans YCTHOro
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAbl U NporpaMMHble MHCTPYMEHTbI AN |[1pakTUKo-OpueHTUPoOBaHHbIE
aBToMaTM3auMm U uHOpMaTM3auuM HayyYHO-uccnegoBaTenbCKon Un|3agaHus.

NPOEKTHOM AeATENbHOCTH.

[eMoHCTpypyeT HaBblkM noucka wHdopMauuu, cbopa u aHanusa
OaHHbIX, Heobxoaumble ans pelueHus nocTaBrieHHOM
npogeccroHanbHOM Hay4YHO- NCCNEAOoBaTENbCKOW 3a4a4m

4.1.2 Cnctema n KpuTepum oueHUBaHUA

Kputepuun oueHnBaHns
YcTHoe cobecegoBaHve MncemeHHasa paboTta

LWkana oueHnBaHus

MonHbIN,  wncdepnbiBaOWMA  OTBET,  SIBHO
OEMOHCTpUpYOWMIA  rybokoe  MOHMMaHue
npeamMetTa U1 LUMPOKYID  3pyauuuio B
3ayTeHo oLEeHnBaemMomn obnactu. Kputnueckuin, | He npegycmoTtpeHa
OpuUrMHanbHbI Nogxoa K matepuany. OTBeT
MOmHbIN, OCHOBaHHLIN Ha npopaboTke BCEX
obsa3aTenbHbIX NICTOYHUKOB MHbopMaLmu.

OTBET HEMNOMHbIN, HENOHWMaHUKN CYLLHOCTU
He 3auyTeHo npegmMeta B LENOM, CyLleCTBeHHble owwnbku | He npegycmoTpeHa
unu npobenbl B

3HaHMAX Cpasdy MO HECKONbKMM TeMmawm,
He3HaHue OCHOBHbIX TEPMUHOB.
HepocTtatoyHast rnybuHa n OCO3HAHHOCTb
oTBeTa. HesHaHMe 3HauyMTenbHOM 4acTu
NpUHLMNnansHo BaXKHbIX 3NeMeHTOB
ancumnnuHbl.  MHorouucneHHsle  rpybble
owmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA WU UHbIe MaTepuanbl, Heo6xoAnMbIe Ansi OLEeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) onbiTa AeATeNIbHOCTU
4.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB
Cemectp 1
1 OcHOBHble NOAX0Abl N METOAONOMMN TEOPUM CUCTEM U CUCTEMHOIO aHanm3a B Hay4YHO-UCCreaoBaTeNbCKON
aeatenbHocTn. 3agaym aHanunsa cuctem. CucteMHoe onvcaHne oobekTa.
> MoaenupoBaHue cuctem, onpegeneHne CUCTEMHON MOAENN: KaYeCTBEHHbIE U hbopmanbHble aTpnbyThl, 3agava
aHanu3a, nnaH aKcnepuMeHTa, MogenvMpoBaHve n cuMmynsaums, obpaboTka pesynbTaToB U3MEpPEHUI.
3 KnbepHeTunyeckne noaxodbl B CUCTEMHOM aHanu3e. Vlepapxus kKnbepHeTU4ecKknx anropuTMoB B CTPYKTYpe

CMCTEMHOro noaxona.

Moaenu KoMMNbITEPHOro NPOrHO3NPOBaHUS AN PeLleHns CUCTEMHBIX 3aaad. HelipoceTeBble Moaenu B
4 CUCTEMHBIX UCCreaoBaHNAX, CUCTEMbI Ha OCHOBE FyBoKOro MalMHHOMO 0byYeHnsi, MnpuUMepbl peLleHns
NPUKNagHbIX 3aga4 ¢ NOMOLLbH HEMPOCETEBONO NOAX0Aa.

OneKTPOHHbIE MHPOPMALMOHHO-6MBMoTeYHble cnuctemMbl (BUNBC). OcHOBHbIE hYHKUMM U UHCTPYMEHTLI DBC.

5 .
Bubnuorpadguyeckme 6asbl JaHHbIX HAyYHbIX NyOonukaumin: 6asoBble yHKUUN.

6 HayuHo-nccnegoBaTenbCckne NOUCKOBbIE CUCTEMbI. DNEKTPOHHbLIE apXMBbI C OTKPbLITbIM AOCTYMNOM A5 HAay4YHbIX
cTaTeln 1 NPENPUHTOB: OCHOBHbIE (DYHKUMK, dhopmaT nybnukaumii. LinTupoBaHme HaydHbIX nyGnvkaumi.

7 HaykomeTpuka, HaykoMmeTpuyeckme nokasatenu. OCHOBHbIE MOHATUS: UHAEKC unTupoBaHus (ML), umnakT-
daktop (NP), nHdomeTpusa, GubnuomeTpus. Tunbl NHAEKCOB.

8 HaumnoHanbHble 1 MexayHapoaHble MHOEKCHI LLUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4yHoro LMTMpoBaHus.

Poccuiickmun nHgekc HayyHoro umtuposanus (PUHL). HaykomeTtpudeckuii uHcTpymeHTapuii PUHLL.




V|Hq30pMaU,VIOHHbIe TEXHONOINN N 3NEKTPOHHbIE NHCTPYMEHTbI NOArOTOBKN HAay4YHbIX ny6nvu<au,vu7|. TekcToBblE

9 MPOLLECCOPbI N CUCTEMbI KOMTBIOTEPHON BEPCTKY.

10 dopmaThl GrbnMorpadmyeckoii MH(OPMAaLK, CUCTEMI YTIPaBIEHNS! Bubnunorpadgmen B TEKCTOBbIX
npoLieccopax U cMCTEMax KOMIMbIOTEPHOW BEPCTKM.

11 NHCTpyMeHTbI TabnnyHOro npoueccopa Anst peLeHns NpuknagHbIX Hay4yHo-UCCneaoBaTenbCKMX 3aaay.

OcHoBHble TabnuyHble npoleccopbl. CpeAcTBa BU3yanu3auusi HayYHbIX aHHbIX.

WHCTpymMeHTbI TabrnmyHoro npoueccopa Ansi pelleHust IpuknagHbix HayvyHo-uccnegoBatenbckux 3agad. dopmar
12 |XpaHeHwWs, UMMOPT U ACKMNOPT HaYYHbIX U AKCMEPUMEHTarbHbIX AaHHbIX B cpeay TabnuyHoro npoueccopa.
CratucTnyeckne MHCTPYMEHTbI NakeTa aHanusa Anst 06paboTku Hay4YHO-UcCreoBaTeNbKUX AaHHbIX.

aﬂeKTpOHHble MHCTPYMEHTbI U MporpamMmmMHoOe obecnevyeHne NoaAroToBKM Hay4HbIX I'Ipe3eHTaLI,VIVI, OOKnaaoB n

13 N _
BbICTYNNEHUN. I'IporpaMMHoe obecneyveHne Ana noaroTtoBkK M NpocMoTpa npe3eHTaunm B O(*)VICHbIX nakeTtax.

OnNeKTPOHHbIE MHCTPYMEHTbLI M NPOrpaMMHOe obecrneyeHne NoaroTOBKN HayYHbIX NPe3eHTaUun, 4OKNaaoB 1
14 BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 0O0BHEKTOB, MMMOPT MynbTUMeana u
co34aHne MHTEPaKTUBHbIX Npe3eHTaumnn.

MckyccTBeHHbIN nHtennekT (M) B npuknagHbix 3agadax Hay4yHo-MccnegoBaTenbCKoro npoLecca: u3sneyeHme
15 3HaHWM 1 aHanu3 gaHHbiX. OpraHnsaumsa 3HaHmm B cuctemax A, mogenu npeacrtaBneHms 3aHaHun. PaspaboTka
akcnepTHbIX cuctem (OC) kak Hay4yHO- uccregoBaTenbCcKas 3agaqa.

UckyccTBeHHbIM nHTennekT (M) B npuknagHbix 3agadvax Hay4HO-UCCneaoBaTenbCckoro npouecca.
16 UHTennekTyanbHble NporpaMmmMHble KOMMMEKCh U nnatdopMbl Ans 06paboTkn 60MbLLMX AaHHBIX, U3BIeYeHUs
3HaHWIM K rMybGoKOro aHanmaa.

MHCTPYMEHTbI KOMMBLIOTEPHBIX CUCTEM aHaNUTUYECKMUX U YUCTIEHHBIX PELUEHU B Hay4YHO- UCCNeaoBaTenbCkux
17 3apadax. PelwweHne HayyHO- uccnegosaTenbckmx 3agad metogamum CAE (Computer Aided Engineering).
Crartuctmyeckas obpaboTka n Bu3yanmsaunsa AaHHbIX B cucTemax KomnbtoTepHon anrebpbl (CKA).

MHCprMeHTbI KOMMNbKTEPHbIX CUCTEM aHANTUTUYECKUX N YUCTTEHHbIX peLLIEHI/IVI B Hay4HO- nccrnegoBsatesibCKnx

18 . .
3agavax. AHanus matemaTmyeckor Mogenu, paspaboTka UMUTALMOHHON MOLENN.

CneumanbHble MHCTPYMEHTLI U CpeacTBa A3bIKOB NporpaMmmMmmnpoBaHns BbICOKOIo YPOBHA ANA pelueHnd
19 npuKnagHblX HAy4YHO- UccrnenoBaTesibCKMX 3agad: ncnonb3oBaHne 6mbnnoTek aHanmsa gaHHbIX, pewieHne
BbIYNCITUTENBbHbIX 3a4a4, BU3yanunsauna n npencrasieHne JaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHUA (3agayu, Kencbl)

- Co3pgaTb uepapxuto ctunen hopMaTMpoBaHUS Hay4yHo-uccrnegoBaTenbckon nybnvkaumm B cpefe TEKCTOBOrO
npoueccopa.

- BctaButb MaTematuyeckyto hopMyn 1 co3gaTtb NEPEKPECTHYHO CCbINKY Ha AaHHbIN OBBHEKT.

- BkniounTb 3aLmTy 3NEKTPOHHOIO TEKCTOBOrO JOKYMEHTa B cpefe TEKCTOBOro npoueccopa.

- CospgaTb Makpoc aBTomMaTusaumm odopmneHns (dbopmMaTpoBaHnNs) TeKCTa B cpefe TEeKCTOBOro npoteccopa
(no BapuaHTam).

- BeinonHuTbL aBTOMaTUYeCcKoe cosgaHue ornasreHns Hay4YHo-uccneaoBaTenbCckon nybnmkaumm.

- Co3paTb aBTOMaTU4YECKME CMUCKM HyMepauuu WNnicTpauui n Tabnuy HayyYHO-uccreaoBaTeribCKon
ny6nukaymm.

- Co3gaTb cUCTEMY NEPEKPECTHBIX CCbINOK HA 06bEKTHI (Tabnuua, pyucyHoK, (hopMyna) anekTPOHHOIo TEKCTOBOIO
OOKyMeHTa.

- [o6aBnTb B AOKYMEHT Hay4HO-UCCreoBaTeNnbCKON NybnvkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHbLIA Ha CTUNE
ogopmnennst bubnuorpacdmyeckoro cnmcka "MOCT 7.0.5 2008".

- PelwmTb cuctemy NUHENHBLIX YpaBHEHMWI C MOMOLLIbIO MHCTPYMEHTOB TabnmMyHOro npoleccopa.

- MNoctpoutb rpadmk yHKUMKM (N0 BapuaHTy) U OTOBpasuMTb NUHMIO TpeHda C MOMOLLbID WHCTPYMEHTOB
TabnmyHoro npoueccopa.

- lMocTpouTb rMctorpamMmy M BbINOMHWUTL 0OpaboTKy Habopa cry4YyaHO CreHepupoBaHHbLIX BenuyuH (Mo
BapuaHTy).

- PaspaboTtatb cueHapuin aBToMaTU3aummn NHXeHepHbIX BbIYMCHEeHWI (Mo BapuaHTam).

- Paspabotatb peanusauuio NporpaMMHOM MOLENW MPOrHO3NPOBaHUS B CPede CUCTEMbl KOMMbIOTEPHOW
anre6pbl (Mathcad, MAXIMA).

- BbINnonHUTbL aHanm3 OCHOBHbIX CTATUCTUYECKUX (PYHKUMIW, 3aKOHOB pacnpefeneHns u MeTodoB reHepauuu
CryyariHbIX COObITMI B NPUKNaaHbIX 0PUCHBIX NporpaMmMHbIxX naketax (MS Excel, HagcTpovika "AHanva gaHHbIX").

- PeannsoBaTb YUCNEHHbIV 3KCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUYECKNX UCTIbITAHWUI ANS BblYUCNEHUS
napaMeTpoB PU3NYECKNX OOBEKTOB.

- [poBecTn nccnegosaHve BAUAHUSA NapaMeTpoB MOLENN CUCTEMbI MAacCOBOro OGCNYXMBaHUS Ha BpeMeHHble
XapakTepuctTukm wucnonHeHus 3assok CMO. Peanu3oBaTb BblMUCIEHUS B NPUKNagHOM MateMaTUyYeckoM MakeTe
(MathCAD, MAXIMA).

- PeanusoBaTb Mogenb HeEMpoceTM C OAHUM BHYTPEHHUM CrOEM W LIeNOYUCIIEHHLIMU MH(OPMALMOHHBIMU
BXo4amu (A3blk nporpamMmmunpoBaHusa Python).

4.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oueHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHu (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBus ponycka oby4yaloLerocs K npoMexyTo4HoOM aTTecTauum 1 nopsiaok NMKBMAaLUmM akagaeMnyeckomn
3a[10MKEHHOCTH




[MpoBegeHve NMPOMEXYTOYHOW aTTecTauun pernameHTUpoOBaHO rfokanbHbiM HOopMaTuBHbIM aktom CII6IMYIMNTO
«lMonoxeHne o NpoBeAEHNM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumnm oby4varoLmxcs»

4.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTalMm nNo gUcLUUnnmnHe

YcTHas + lNucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

4.3.3 OcobeHHOCTH NpOBeAEHUA NPOMEXYTOHYHON aTTecTaumm nNo AUCUUNIINHe

Bpems Ha nogroToeky oTBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONHEHME MpaKTUYecKoro 3afjaHus C NPUMEHEHWeM BbIYMCIMTENbHOW TeXHWKU cocTasnset 20
MWHYT.

Mpu npoBegeHMK 3a4eTa He paspeLlaeTcs Nonb3oBaThCs y4ebHbIMM MaTepuanamm.

3ayeT NpoBOAMTCHA B KOMMBKOTEPHOM Knacce.

5. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OUCUUIMITAHBI
5.1 YyebHasa nutepatypa

ABTOp | 3arnasue | M3paTtenbcTBO [oa nspaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
MpoTtogpsikoHoB, A. B.,|Anroputmbl Data Science wm Mocksa, Bororga: https://www.iprbooks
Mbinos, M. A.,|nx npakTuyeckasa Whdbpa -l,/]H>K8HepI/I.F| 2022 hop.ru/124000.html
CapoBHukoB, B. E. peanusauusi Ha Python
lepwrTeiiH, HO. M. MHdopmaumoHHble MocKaa: PoCCHiCKT https://www.iprbooks
TEXHONOrMM MoAenMpoBaHUSA hop.ru/115841.html
613HEC-TIPOLIECCOB YHUBEPCUTET TpaHcnopTa 2020
(MUAT)
annesa, H. B.,|VHdopmaLmoHHbIe Mocksa: spaTenbckui 2020 https://lwww.iprbooks
lanues, X. K. TEXHOMNOrn B ynpasneHnu Oom MUCnC hop.ru/116994.html
BockoboiHukos, 0. E. |O6paboTka " aHanms HoBocunbupck: https://www.iprbooks
3KCMepUMEHTanNbHbIX AaHHbIX HoBocnbupckui hop.ru/107639.html
B naketax MathCAD wu Excel rocy1apCTBEHHbI
apXUTEKTYPHO- 2020
CTPOUTENbHLIN
yHuBepcuteT (CnbCTpuH),
OBC ACB
domuH, B. T. MartemaTtunyeckoe c c . https://www.iprbooks
MoAernvpoBaHne B cuUcteme apaTos. L.apaTtoBckui hop.ru/108693.html
MathCAD rocygapCTBEHHbIN
TEXHUYECKUIN YHUBEPCUTET 2020
nmenn KO.A. MarapuHa,
OBC ACB
INanko, H. B.,|MaTtemaTtuka 1 BbluMCNeHns B . . https://www.iprbooks
Kapnactok, U. B. Mathcad ACTpaxaHL: ACTpaxaﬂCKMM hop.ru/115494.html
rocyaapCTBEHHBbIN
apXUTEKTYPHO- 2021
CTPOUTENBHbLIN
yHuBepcuteT, O6C ACB
NeBuukas, . M.,|CuctemHbin aHanus u| MockBa: Poccuimncknmn https://www.iprbooks
MopryHoB, B. M., [npuHsiTve pelueHui YHVUBEpCUTET TpaHcnopTa 2021 hop.ru/122060.htm|
Py4ykuH, B. B. (MUAT)
Mewwepskosa I.MN.,[Teopusa cuctem n cucteMHbIn . http://publish.sutd.ru/
BonbHoea [1.B. aHanus Cal-g%-glregﬁgﬁypr. 2022 tp_ext_inf_publish.ph
A p?id=2022105
MumeHos B. U.,|Cnctembl NCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes U. A. nHTennekta. WMHcTpymeHTbI CankTt-lNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. SKcnepTHble cnieryntg p?id=202316
CUCTEMBI
Cynratynnuna, A. T.,[CuctemHbin aHanus " https://www.iprbooks
BbaszaHoBa, A. A. dyHKUMOHarbHOE Mocksa: Poccumncknia hop.ru/115891.html
MoaenupoBaHue BusHec-| yHMBepcuTeT TpaHcnopTa 2021
npoLeccos Ha ocHoBe (MUAT)
CTPYKTYPHOro nogxoga

6.1.2 JononHuTenbHasa y4yebHasa nutepartypa




3aBbsanos, 0. r.,
MopnoseTtHas, 0. B.

Teopuss  BeposATHOCTENM U
MaTemaTuyeckas craTucTmka

https://www.iprbooks
hop.ru/94548.html

MatCalc,

ucnono3osaHvem Excel,
R un Python:

Mocksa: MNpomeTen 2018
¢ npumeHeHvem Excel un
Maxima
Mockanes, M. B.,|OcHoBbl  MaTemaTuyeckoro| BopoHex: BopoHexckuii http://www.iprbooksh
Waukumn, B. . MOJENUPOBAHNA B CUCTEME ocypapcTBeHHbIN op.ru/72724.html
Maxima ArpapHbIi YHuBepcuteT 2015
uM. Umnepatopa lMNeTpa
MepBoro
Pyaetko, b. [. KopensiunoHHo- KpacHosipck: Cubupckui https://www.iprbooks
PErPECUOHHLIA  aHann3 B rocy4apCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HayKun 1 2020
TEXHOMNOTNA UMEHU
akagemuka M.®.
PelwweTHeBa
Kopobosa, JI. A, [Cratnctuueckas obpaboTka| BopoHes: BopoHexckui http://www.iprbooksh
Yepuaesa, C. H.,[maHHbix B cpege wxMaxima rocy4apCTBEHHbIN 2019 op.ru/88437.html
CachoHoBa, 1O. A, YH/BEPCUTET NHXEHEPHbIX
[eHuncexko, B. B. TEXHONOrNM
UnbunHa, B. A.,|Cuctema aHannTU4eCcKnx Mockea, VxeBck: https://www.iprbooks
Cunaes, IM. K. BbluncneHnn MAXIMA  ans PerynspHas un hop.ru/92000.html
PM3MKOB-TEOPETMKOB XaoTudeckas guHaMu1Ka, 2019
MHCTUTYT KOMMbIOTEPHbIX
nccnegosaHnn
KpemeHb, E. B.,|YuncneHHble MeToabl: https://www.iprbooks
KpemeHb, KO. A, [npaktukym B MathCad MuHck: Bbiwaiwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python n aHanus gaHHbIx Capartos: 2019 https://www.iprbooks
CnuHkuHa, A, MNpocobpasosaHme hop.ru/88752.html
Muwvenos B. W. KorHutumsHble Canikr-NeTepbypr: http://publish.sutd.ru/
WHpOpPMaLMOHHbIE CnerynTa ) 2022 tp_ext_inf_publish.ph
TEXHOMOMNU N CUCTEMBI p?id=202256
Muwvenos B.U., Cysganos E.I.,|MeTogpl 0bpaboTkm http://publish.sutd.ru/
BopoHos M.B. uHdopmauun B HayyHbix|  CI6.: CM6ryrnTn 2015 tp_ext_inf_publish.ph
nccnegoBaHUsax p?id=2641
Mnac Ox. Bangep Python gna cnoxHbix https://ibooks.ru/read
334a4: Hayka O OaHHbIX 1 CaHkr-lNeTepbypr: 2018 ing.php?
MaLLUHHOE 0by4eHmne Mutep short=1&productid=3
56721
MakkuHnu, Yac, CnvHkuHa, A.  |Python 1 aHanus gaHHbIX Capartos: 2019 http://www.iprbooksh
MpodobpasoBaHme op.ru/88752.html
Mme6os B.W., Kpueonanoe C.A. |[pakTukym no https://ibooks.ru/read
mMaTeMaTn4ecKon ing.php?
CTaTUCTUKe. MpoBepka Mocksa: MpomeTei 2019 short=1&productid=3
rmnoTes 65848

5.2 MNMepe4yeHb NnpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbIX CUCTEM

Bubnuorpaduryeckasa 6asa gaHHbIX Hay4YHbIX NYOAMKALMN POCCUNCKUX YYEHBIX U MHOEKC LUTMPOBAHMS Hay4HbIX
ctaten. [OnekTpoHHbIN pecypc]. URL: http://elibrary.ru/project_risc.asp
HayuHas anektpoHHas 6ubnuoteka (ELIBRARY.ru). [QnekTpoHHbIn pecypc]. URL: http://elibrary.ru/
OnNEeKTPOHHbIM apXUB C OTKPbITbIM AOCTYNOM Af1S HAYy4YHbIX CTaTer U NpenpuHTOB. [ONeKTpoHHbIN pecypc]. URL:

https://arxiv.org/

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-6MBnMoTeyHasa cuctema "lOpant" [OnekTpoHHbI pecypc]. URL: https://urait.ru/

OnekTpoHHas 6ubnuoteka y4ebHbix nsganui CNoryYNTO [OnekTpoHHbIA pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa crnpaBoyHasi cuctema «ONEKTPOHHbIM LEHTp chnpaBkM u obydeHua Microsoft Office»
[OnekTpoHHbIn pecypc]. URL: https://support.office.com/ru-RU)

NHdopmaumoHHaa cuctema OH-navH [OKYMeHTauuMu No A3blKy nporpammupoBaHusa Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTkpbiTas ceTeBasd MHMOPMALMOHHAS BUKU-3HUMKIIONEAUS NO MalUMHHOMY OOYy4YeHWUI0 M aHanu3y [AaHHbIX
[OnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

Mathcad Education — University Edition Term




Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHasa cuctema Anst obHapPY)XEHWst TEKCTOBbIX 3aUMCTBOBAHUA B Y4eOHbIX W HayuyHbiX paboTax
«AHTUNNarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneHuyeckas Bepcusi)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuuninuHe

AyauTopus OcHalleHne

MynbTumegnnHoe obopygoBaHuWe, KOMMbIOTEPHAA TEXHWKA C BO3MOXHOCTbIO MOAKMYEHUS K
KomnbtoTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneM [ocTyna B 3NEKTPOHHYD  UMHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, gocka

JlekumoHHas ayamtopus
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