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y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
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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:

- O3HaKOMUTb C NepefoBbIMU NOAXOAAMU U METOAOMNOMMAMU UCNOMNb30BaHUA

NpUKNagHbIX MHPOPMALIMOHHO-KOMMYHUKaLMOHHBIX TEXHOMNOIIA B HAay4YHO-UCCNeA0BaTENbCKOM MNpoLiecce.

- CchopmmnpoBaThb HaBbIKM MPAKTUYECKOTrO NPUMEHEHNS MPUKNaAHbIX CUCTEM

WCKYCCTBEHHOTO WHTENneKkTa, WHMOPMALMOHHBIX CcUCTEM, (YHKLMOHMPYIOLMX Ha OCHOBE  BbICOKUX
KOMMNbIOTEPHbIX TEeXHOMorun, obecneymBaloLUX aBTOMATM3auUMIO BBOAA, HakonneHus, o06paboTkv, nepegauu,
onepaTUBHOrO yNpaBreHnsl Hay4YHOW 1 UccreoBaTeNnbCKoW HdopMaLlmen.

- BblpaboTtatb npakTU4eckMe NpuKNagHble HaBbIKM  UCMONb30BaHWA WHAOPMALMOHHBIX PECYypcoB B
06pa3oBaTenbHOWN U HayYHO-UCCNea0BaTENbCKON AeATENbHOCTY.

- OBnageTb TEXHUYECKUMN NpreMamun paboTbl B CUCTEMAaX KOMMEKTMBHOIO AOCTyNa K 06nayHbiM XpaHunuiam
Hay4HbIX U MCCnenoBaTenbCKMX AaHHbIX, MPUKNAAHbIM NPOrPaMMHBLIM MaKeTaM MHXEHEPHbIX M Hay4HbIX BbIYUCIIEHWHN,
nnatgopmam, HeobXoAMMbIMU ANS OpraHM3aummn, NPoBeAEHUS 1 NPeACTaBMNeHNst pe3ynbTaToB Hay4YHOro UCCNeaoBaHUs.

- Pa3Butb cnocobHocTn k 0ByuyeHuto, pasBUTUIO U peanu3aumm HayyHO-MCCredoBaTeNnbCKoro noteHuuana B
YCINOBUSIX HEMPEPBLIBHOIO Pa3BUTUSA

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-NeJarorMyecknux 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 (UNK) 3asiBOK Ha nNaTeHTbl Ha U3006peTeHus, nonesHble MOoAenu, NPOMbILLTIEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHWi

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 AOCTWXKEHUI, LEeNn 1 pesynbTaTbl MeXayHapoaHbIX uccnegosanuni. 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
NCNoNb30BaHMEM MHPOPMALIMOHHBIX 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

O |KoHTakTHas
< |pab
a abota
5@ P dopma
HaunmeHoBaHWe u cogepxaHue pa3genos, TeM U y4ebHbix | g 3 CP TeKylLero
3aHATUN 22| Nek Mp. (4acsl)
8o KOHTpoOns
2 | (vachl) | (4achl)
£
Pasgen 1. UHdopMaLMOHHbIEe TEXHONOruu,
knbepHeTunsaums 7] CUCTEMHbIN noaxopn B 1 T
Hay4HO-UccneaoBaTenbCKON AeATEeNbHOCTH.




Tema 1. OcHOBHble nogxodbl U METOOONIOMUN TEopUn
cuctem " CUCTEMHOro aHanusa B
Hay4HO-UCcrneaoBaTenbCKOM OeaTenbLHOCTMU.
Knaccudmkauyus cucTem, aHanus npobnemaTuky,
CUCTEMHasi MEeTodoniorusl, Moaenb CUCTEMbI, CTPYKTypa.
3apaun aHanmsa cuctem. CuctemHoe onucaHne obbekra.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogobl onucaHust cuctem:.  (HPEHOMEHOSIOrMYECKUH,
CEeMaHTUYECKUA, CUCTEMHbIN, NOrMYECKUN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMALIMOHHBIN, LieneBon, 3aJa4HblN,
MaTtemaTU4eCKuin, akcnepTHbln, [denbdun, MO3roBor aTtaku,
accoumaTMBHbIN,

MpakTnyeckme 3aHATUSA: pa3paboTka npoekTa
nuccrnegoBaHnMst cuUcTeMbl, noabop MeToOonorMyeckon,
aHanuUTU4ecKon, maTtemMmaTUdeckorn Modenu Anst onucaHus
NMpoLeccoB  MCCregyemMon  CuUcTembl,  BM3yanusauums
npotecca nccnenoBaHus CUCTEMBbI, paspaboTka
anarpaMmmbl  CBSI3EW, COCTaBIIEHUE  UHTENNEKT-KapThl,
accouunaTMBHas kapTa.

Tema 2. MogenupoBaHne cuctem, onpegenexHve
CUCTEMHOW MOJEenu: KayecCTBeHHble W  opMarnbHble
atpubyTbl, 3agava aHanusa, nnaH  SKCNepuMeHTa,
MoJenupoBaHue n cumynsaumsa, obpaboTka pesynbTaToB
nsmepeHui. ItepatneHoctb cuctemHoro nogxoga. O63op
KnbepHeTM4eckMx MOoAXOo40B B CUCTEMHOM aHanuse,
knbepHeTM3aumss  cucTeMHoro  nogxopa. Wepapxus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoga. Mogenv KOMMbIOTEPHOrO NPOrHO3NPOBaHMA ANS
pelleHnsa cucTeMHbIX 3agad. HewnpoceTteBble mogenn B
CUCTEMHbIX  WCCNeaoBaHWsX, CUCTEMbI Ha  OCHOBE
rnybokoro MawmHHOro o0y4yeHus, o063op npumepoB
pelleHns nNpuknagHbIX 3aga4y ¢ NOMOLLbID HEMPOCETEBOIO
noaxopaa.

MpakTnyeckne 3aHATUA: aHanuM3 MoLeNn KOMMbIOTEPHOro
NPOrHO3MpOBaHWs, peanusauus TEXHUYECKOro NporHosa B
NPUKNaaHOM  BbIYUCIIMTENBHOM MPOrpamMMHOM  MakeTe,
NMoCTpOEHWe HenpoceTeBOM MOOENnM CUCTEMbl, aHanus
apxXuUTeKTypbl 1 AeTanen nporpaMmMHON peanusauuu.

Paspen 2. OneKTPOHHble ononmnoTeku,
onbnuorpaduyeckne 6asbl OaHHbIX, UHOEKCUPOBAHUE U
HaykoMeTpuyeckme cUCTeMbI.




Tema 3. OneKkTpOHHble MHAOPMALNOHHO-OMBNNOTEYHBbIE
cuctembl (BUNBC). OcHoBHblE (DyHKUMM M UHCTPYMeHTbI OBC
"IIAHb", IPRbooks, Amnbykc (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 (OYHKUMKM, 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-MCCreaoBaTerNbCKMX
MOMCKOBbIX CUCTEMAaXx, MCMONb30BaHUE PecypcoB MybnmnyHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDoOpMaumu,
nporpaMmmHoe obecnevyeHne opraHnsauumn Gubnuorpadmyeckmx
AaHHbIX, opMaThl, CTUNN U CTaHgapTbl Bubnmorpaduyeckon
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
OeATENbHOCTU, KOMMBIOTEPHbLIE CPeAcTBa MOOAEPKKM Hay4yHO
-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 maTtemartuudeckux 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.

lMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve K
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
[OKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, OpraHusauus
KONNEKTUBHOIO AOCTYNa K 3NEKTPOHHbLIM [OKYMEHTaM B cpeae
obnayHon cnyx6bl (OneDrive, Google Drive, Angekc.Ouck,
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
MaccuMBaMu U matpuuamu B TabnnyHom 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 paboTbl € guarpammMaMmy 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 MHCTPYMEHThI 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 TabnmyHOro mnpoteccopa,
BM3yanusauusi U ctatuctmyeckasi 06paboTka AaHHbIX.




Tema 7. OneKkTpOHHblIE WHCTPYMEHTbI U NpOrpamMmHoe
obecneyeHne NOAroTOBKU Hay4HbIX Npe3eHTauuin, AOKagoB n
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npeseHTaumMnm B oducHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npes3eHTaumi B cuctemax
KoMnbloTepHoW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocumMbix gokymeHToB (PDF). NHCTpymMeHTbl pa3paboTku
9MNEKTPOHHbIX  MNpe3eHTauMn:  WwabnoHbl, Cco3gaHne WU
pedakTMpoBaHue CTUNen, CNUckK, matemaTndeckme opmynel,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPAKTUBHbIX NPe3eHTauun.

MpakTuyeckme 3aHATUA: CTPYKTypu3auuss U odopmneHune
Hay4YHO-UCCreaoBaTENbCKUX  OOKNaA0B W SMEKTPOHHbIX
npeseHTauuii, oOpraHuMsaums KOMMEeKTMBHOro goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpege o6nayHoln cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Pasgen 4. WHTennekTyanbHbI NOAXOL, BbIYUCAUTENbHbLIE Y
MaLlUWHHbIE TexHonornm obpaboTkn Hay4HO-
nccrneaoBaTenbCKUX AaHHbIX.

Tema 8. WckycctBeHHblld wHTennekt (M) B npuknagHbix
3afayax Hay4Ho-UccrnegoBaTeNnbCKOro npouecca: n3BnevyeHue
3HAHUM N aHanu3 AaHHbix. OpraHu3auus 3HaHUM B cucTemax
U, mogenu npeacraBneHnst 3HaHun. PaspaboTka aKkcnepTHbIX
cuctem (OC) Kak HaydyHoO- wuccnegoBaTtenbckasd 3agava.
lMpumeHeHue cuctem (rnybokoro) MalmMHHOro obyyeHus Ans
peLeHnsa MpUKNagHbIX Hay4YHO-UCCNeaoBaTENbCKUX 3agaud:
oby4yeHue, TECTUPOBaHWE, Banvgauus pesyrnbTaToB.
MHTennekTyanbHble NporpammHble KOMMIEKChl M NnaTgopmbl
anst obpaboTky GonNbLIMX OaHHbIX, W3BIIEYEHUS 3HAHUA W
rnybokoro aHanusa (Deductor/Loginom).

MpakTnyeckne 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHbI,
HenpoceTn, HEVPOHHbIE KOMMbIOTEPLI), aHanu3 n cuHtes VN,
npumepsbl peanusauunn nn B npuknagHbIX
Hay4HO-uccnegoBaTernbCKNX 3agadax.

Tema 9. UHCTpYMEHTbI KOMMbIOTEPHbIX  CUCTEM
aHanNUTUYECKUX W  YUCMEHHbIX pPEeLIEeHUA B  Hay4Ho-
nuccrnegoBaTenbCkux — 3agadax. PeweHune Hay4Ho-
uccnepoBatenbcknux 3agady metogamm CAE (Computer
Aided Engineering). Crtatuctuyeckas obpaboTka w
BM3yanu3aumns AaHHbIX B CUCTEMaX KOMMblOTepHO anrebpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
moaenu, pa3paboTka UMUTaLMOHHOW mMoaenu.
CneuvanbHble  MHCTPYMEHTbl W CpeacTBa  A3blKOB
NPOrpaMMmMpPOBaHMSA  BbICOKOTO YPOBHSA 4N peLleHus
MPUKNagHbIX ~ Hay4yHO-  WCCnegoBaTenbCKMX  3ajad:
NporpaMMmMpoOBaHMe HayyHblX BblbMMcieHun B Python,
ncnonb3oBaHne 6OuGNMOTEK aHanmM3a pAdaHHbIX (pandas),
pelleHne BblYMCIMTENbHBIX 3agay (numpy), BU3yanusaums
U npeactaeBneHve AaHHbix (Matplotlib), BbINonNHeHue
Hay4HbIX W UWHXEHepHbIX pac4E€ToB (Scipy), anropuTmbl
MalIMHHOro oby4veHus (scikit-learn) ans peanusaumm
cueHapveB 06paboTkM  HayyHO-  uMCCregoBaTenbCKuUX
OaHHBbIX.

MpakTuyeckne 3aHATMA: 0OpaboTka 3KCnepuMeHTanbHbIX
OaHHBIX B cuUCTemMax  KOMMblOTepHonm  anrebpbl,
MatemMaTU4eCKMn aHanmM3 M MNOCTPOEHWE KOMMbIOTEPHOWN
MoZenu, BM3yanusaumsi pesynbTatoB 06paboTkum Hay4yHo-
nccregoBaTenbCkUX OaHHbIX.

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

38

KoHcynbTaumm 1 npoMexyToyHasa atrectaums (3a4er)




Bcero koHTakTHas pabota u CP no aucumnnuHe 34 38

4. ®OHA OLUEHOYHbIX CPEACTB ANnA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUK

4.1 OnucaHue nokasartenemn, KpUTeEPMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaTOB 00y4YeHus
4.1.1 lNokasaTenu oueHMBaHUA

HavmeHoBaHWe OLEeHOYHOro

lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
cpencrtea

KnaccudumumpyeT TunoBble cnocobbl NpUMEHeHWst MHGOPMAaLMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUWHra Hay4HbIX LOCTMXKEHWUIA, ONUCbIBAET NPUHLMMLI, CNOCobbl K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpochl ans YCTHOIO
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAdbl U MPOrpaMMHble MHCTPYMeEHTbI Ansd|pakTuko-opueHTMpoBaHHbIE
aBTOMaTM3aUMnM M WUHdoOpMaTU3aUUM Hay4HO-UCCreAoBaTENbCKON U|3agaHus.

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa u aHanmsa
OaHHbIX, Heobxoaumble ans peLueHus nocTaBfieHHON
npodeccroHarnbHON Hay4YHO- NCCneaoBaTenbCKon 3a4a4u

4.1.2 Cuctema u KpuTepun oLeHNBaHUSA

KpuTepun oueHBaHus

LLikana oueHmBaHu4
YcTHoe cobecenoBaHme MncbmeHHas paboTta

MonHbIN, ncYepnbiBaOWMIA OTBET, SBHO
OEMOHCTPUpPYOLLMIA TNyBoKoe NoHMMaHue
npegMeTa M LUAPOKYID 3pyavumio B
oueHuBaemon obnactu. Kputunyeckun,

3auTeHo . He npegycmoTpeHa
OpurMHanbHbIM  NOAXo4 K marepwuany.
OtBet NOJHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX ob6sa3aTenbHbIX
NCTOYHMKOB MHOpMaLnK.
OtBeTt HEMoJHbIN, HEenoHVMaHun
He 3auteHo CYLLHOCTMN npegmeTta B uenowm, [ He npegycmoTtpeHa

CYLLECTBEHHbIE OLUMOKM unmn npobernbl B

3HAHUAX Cpa3y MO HECKOSIbKUM Temam,
He3HaHue OCHOBHbIX TEPMUHOB.
HepoctatouHaa rnybuHa n OCO3HAHHOCTb
oTBeTa. Hes3HaHMe 3HauYuTenbHOW 4acTu
NpyHLMNnaneHo BaXHbIX 3MEeMEHTOB
ancumnnuHbl.  MHorouucneHHble  rpybble
oLmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUS UM NHbIe MaTepuarbl, HeO6XoAMMbIe ANA OLEeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
4.2.1 MNepevyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Cemectp 1

1 JeatenbHocTu. 3agayv aHanusa cucteMm. CucTeMHoe onncaHne obbekra.

5 MogaenupoBaHue cucteMm, onpeaeneHne CUCTEMHOM MOAENN: KaYeCcTBEHHbIe 1 hopMarnbHble aTpubyThl, 3aAa4a
aHanusa, nnaH aKkcnepuMeHTa, MoAenupoBaHne 1 cuMynsauua, o6paboTka pe3ynbTaToB U3MEPEHUIA.

3 KnbepHeTuyeckne Nogxodbl B CUACTEMHOM aHanu3se. Miepapxust KnbepHeTUYeCcKMX anropuTMoB B CTPYKType

CMCTEeMHOro nogxoga.

Mopenu KOMMbKOTEPHOro NPOrHo3npoBaHnAa ona peeHna CUCTEMHbIX 3a4au. HeﬂpOCGTeBble mogenu B
4 CUCTEMHbIX UccnenoBaHuAxX, CACTeMbl Ha OCHOBE rny60|<oro MaLUMHHOIo o6yquV|$|, npumMepbl peleHns
npuknagHbix 3aga4y ¢ NOMOLWbIO HeVIpOCQTeBOFO nogxoaa.

Brnbnuorpadguyeckme 6a3bl JaHHbIX Hay4YHbIX Nyonukaumii: 6as3oBble YHKLMK.

cTaTen 1 NPenpUHTOB: OCHOBHbIE (DYHKUMKU, dopmaT nybnukaumi. LinTuposaHme HayyHbIX ny6nvkaumn.

OcHOBHblEe NoAXoA4bl N METOAONOMK Teopun cuctem n CUCTeMHOro aHanumsa B HayHHO-VICCﬂe,EI,OBaTeﬂbCKOVI

OneKTpOHHblE NHAOPMaLMOHHO-6MbnMoTeyHble cuctemMsl (BNBC). OcHOBHbIE YHKUMM U MHCTPYMeHTbLI SBC.

Hay‘-IHO-VICCJ'IeD,OBaTeJ'IbCKVIe NONCKOBbIE CUCTEMBbI. SﬂeKTpOHHbIe apXuBbl C OTKPbITbIM AOCTYNOM OJ1A Hay4YHbIX




HayKomeTpMKa, HaykOMeTpUu4yeCKne rnokasartersnu. OCHOBHbI€ NOHATUSA: NHAEKC LUATUPOBaAHUA (MU,), MMNaKT-

! daktop (ND), nudbometpusi, GubnuomeTpms. Tunbl MIHOEKCOB.

8 HaumnoHanbHble 1 MexgyHapoaHble MHOEKCHI LUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4HOro LMTUpOBaHWSI.
Poccuiickmnn nHgekc HayyHoro umtuposanus (PUHL). HaykomeTtpudecknin HcTpymeHTapuii PUHLL.

9 MHdopMaUMOHHbIE TEXHOMOMMMU 1 3NIEKTPOHHbIE MHCTPYMEHTbI NOATOTOBKN Hay HbIX nybnukaumin. TekcToBble
NpOLECCOPbl N CUCTEMbI KOMMBLIOTEPHON BEPCTKU.

10 dopmaTbl Bubnmorpaduyeckomn VIHdDOpM?LWII/I, cucTeMbl ynpaeneHust bubnuorpaduen B TEKCTOBbIX
npoueccopax M CUCTEMAX KOMMbIOTEPHOWN BEPCTKM.

11 MHCcTpymMeHTbI TabnmnyHoro npoueccopa Ans peLieHns NpuknagHblix Hay4YHO-UCCNeaoBaTeNbCkUX 3agay.

OcHOBHble TabnuyHbIe npoueccopbl. Cpeﬂ,CTBa Budyanusayna HayyHbIX OaHHbIX.

WHCTpymMeHTBI TabnmyHoro npoueccopa Ansi pelleHust IpuknagHelX HayvyHo-uccnegoBartenbsckux 3agad. ®opmar
12 |XpaHeHus, UMMNOPT U 3CKNOPT HaYYHbIX N SKCMEPUMEHTarbHbIX AaHHbIX B cpedy TabrnuyHoro npoueccopa.
CratucTnyeckne MHCTPYMEHTbI NakeTa aHanusa ans o6paboTku Hay4YHO-UCCreAoBaTeNbKUX AaHHbIX.

aﬂeKTpOHHble MHCTPYMEHTbI U MporpamMmmMHOe obecneyeHne NoaAroToBKM Hay4HbIX I'Ipe3eHTaLI,VIVI, OOKnaaoB n

13 N _
BbICTYNneHui. NporpammHoe obecneyeHne A NOAroTOBKM M MPOCMOTPa Npe3eHTaumin B OUCHbIX NakeTax.

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0becneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
14 BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 00BEKTOB, MMMOPT MynbTUMeana u
co34aHne MHTEPaKTMBHbIX Npe3eHTaumn.

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-MCCNeaoBaTenbCKkoro NpoLecca: n3snedyeHme
15 3HaHWM 1 aHanu3 gaHHbiX. OpraHnsaumsa 3HaHmm B cuctemax A, mogenu npeacrasneHms aHaHun. PaspaboTka
akcnepTHbIX cuctem (OC) kak Hay4yHO- uccregoBaTenbCcKas 3agaqa.

UckyccTBeHHbIN nHtennekT (M) B npuknagHbIX 3agadax Hay4YyHo-mccneoBaTenbCKoro npotecca.
16 MHTennekTyanbHble NpOrpaMMHbIe KOMMEKChI 1 NnaTtdopMbl Ans 06paboTkm 60MNbLIMX AAHHBLIX, U3BIEYEHUS
3HaHWN K rMy6GoKOro aHanmsa.

MHCTPYMEHTbI KOMMBLIOTEPHBLIX CUCTEM aHANUTUYECKUX U YUCTIEHHBIX PELLEHWI B HAy4YHO- UCCreaoBaTenbCKmX
17 3apadax. PelwweHne HayyHO- uccnegosaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
Crartuctmyeckas obpaboTka n BM3yanmsaumnsa AaHHbIX B cucTemax KomnbtoTepHon anrebpbl (CKA).

MHCprMEHTbI KOMMNbKTEPHbLIX CUCTEM aHANMUTUYECKUX N YUCTTIEHHbIX peLLIeHVIVI B HAay4HO- nccrnegoBaTtesibCKnux

18 . o
3agavax. AHanus MmatemaTtmyeckor Mogenu, paspaboTka UMUTALMOHHON MOLENN.

CneumanbHble MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA AN1A pelueHnd
19 NpUKNaaHbIX Hay4YHO- UccrnegoBaTesibCKMX 3aaady: ncnosib3soBaHne 6MOnMoTeK aHanu3a gaHHbIX, pelieHne
BblYNCNUTENBbHbLIX 3a4a4, BU3yanusauna n npegcraBineHne gaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aaayvu, Keuchbl)

- Co3pgaTb uepapxuto ctunen oopMmaTMpoBaHUs HayvyHo-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 aBToMaTu3aumm ocdopmneHus (dopmMaTnpoBaHnNs) TeKCTa B cpefe TEKCTOBOro npoleccopa
(no BapuaHTam).

- BeinonHuTbL aBTOMaTUYeCcKoe cosgaHue ornaBreHns Hay4YHo-uccneaoBaTenbCckon nybnmkaumm.

- Co3paTb aBTOMaTU4YECKME CMUCKM HyMepauuu WNnicTpauui un Tabnuy HayyYHO-uccreaoBaTeribCKon
nyonukaymm.

- Co3gaTb CUCTEMY NEPEKPECTHBIX CCbINOK HA 06bEKTbI (Tabnuua, pucyHoK, dhopmMyna) 3NeKTPOHHOIO TEKCTOBOMO
OOKYMEHTa.

- JobaBnTb B AOKYMEHT Hay4HO-UccrnegoBaTenbCkon nybnmkaumm Crnmcok NUTepaTtypbl, OCHOBaHHLIA Ha CTUMe
odhopmrieHns Gubnuorpadmyeckoro cnmcka "TOCT 7.0.5 2008".

- PewmTb cuctemy nuHenHbIX ypaBHEHMIN C MOMOLLbIO MHCTPYMEHTOB TabnmMyHoro npoleccopa.

- MNoctpoutb rpadmk cyHKUMKM (MO BapuaHTy) M OTOOpPa3uTb NINMHMIO TPEHAA C MOMOLLbD WHCTPYMEHTOB
TabnunyHoro npoweccopa.

- lMocTponTb rncTorpaMmy M BbINOMHWUTL 0OpaboTKy Habopa CnyvyamHO CreHepuMpOBaHHLIX BENWYUH (MO
BapuaHTy).

- PaspaboTatb cueHapuii aBToMaTu3aLmmn NHXEeHEPHbIX BbIYMCIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpammMHOM MOLENW MPOrHO3NPOBaHWS B Cpede CUCTEMbl KOMMbIOTEPHOW
anre6pbl (Mathcad, MAXIMA).

- BbinonHWTb aHanm3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKUMI, 3aKOHOB pacnpegerneHns 1 MeTodoB reHepauuu
CryyarHbIX COObITMIN B NpUKNaaHbIX 0PUCHBIX NporpaMmMHbIxX naketax (MS Excel, HagcTpolika "AHanma gaHHbIX").

- PeannsoBaTb YUCIEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUYECKUX UCNbITAHWI ANS BbIYUCTIEHUSA
napamMmeTpoB PU3NYECKMX OOBEKTOB.

- [poBecTn nccnegosaHve BNUMAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOro OGCMYXMBaHUS Ha BpPeMeHHbIe
XapakTepuctTukm wucnonHeHus 3assok CMO. Peanu3oBaTb BblMMCNEHMS B NPUKNagHOM MaTeMaTU4ecKoM nakete
(MathCAD, MAXIMA).

- PeanusoBaTb Mogenb HeEMpoceTM C OAHUM BHYTPEHHWM CMOEM W LEeNOYUCNEHHLIMU WUHMOPMALMOHHBLIMN
BXo4amu (A3blk nporpamMmmunpoBaHusa Python).




4.3 MeToau4yeckue matepuarbl, onpegensirowme npoueaypbl OLeHUBaHUs 3HaAaHUW, YMEHUN, BnageHun (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

4.3.1 YcnoBus gonycka oby4yaroLlerocsi K NpoMexyTo4HOM atrectaumMm 1 NOpAAOK NMKBUAALMY aKafeMU4ecKomn
3a40/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfameHTMpOBaHO foKanbHbIM HOpMaTuMBHbIM aktom CII6ryrTn
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

4.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + lMucbMeHHada KomnbloTepHoe TecTupoBaHue WHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOUYHOM aTTecTauum No ANCLUUNIINHEe

Bpems Ha nogroToBky oTBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbINONMHEHWE NPaKTUYECKOro 3afaHunsi C NMPUMEHEHUEM BbIMUCIIUTENBHOW TEXHUKKM cocTaBnsieT 20
MWHYT.

Mpu npoBeaeHUn 3a4eTa He paspeLlaeTcsi NoNb3oBaThLCA y4eOHbIMU MaTepmnanamu.

3ayeT NPoBOAMTCS B KOMMLIOTEPHOM Knacce.

5. YYEBHO-METOAUYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIUHBI
5.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3paTensctBo l"on nspaHus | Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

MpotogbsikoHos, A. B.,|Anroputmbl Data Science u Mocksa, Bororga: https://www.iprbooks
Mbinos, M. A.,lnx npakTuyeckas WHdbpa -|,/|H)KeHepVI.FI 2022 hop.ru/124000.html
CapoBHuKoB, B. E. peanusauus Ha Python
lepwrerH, FO. M. NHdopmaunoHHble Mocksa: PoceuiicKuit https://www.iprbooks
TEXHOMOrMN MOoAEeNUPOBaHUSA YHUBEPCUTET TpaHCNopTa 2020 hop.ru/115841.html
©Oun3Hec-npoueccoB (MVWT)
[anveBa, H. B.,|HdopmaumoHHbie Mocksa: VisgaTtenbckun 2020 https://www.iprbooks
Manwues, X. K. TEXHOMOrMn B ynpasneHnm Oom MNCnC hop.ru/116994.html
Bocko6owHukos, tO. E. |O6paboTka n aHanus Hosocunbupck: https://www.iprbooks
3KCNepUMEHTANbHbIX OaHHbIX Hosocunbupckum hop.ru/107639.html
B naketax MathCAD wu Excel rocyapCTBEHHbI
apXUTEKTYpPHO- 2020
CTPOUTENbHbIV
yHuepcuTeT (CMbCTpuH),
OBC ACB
®omuH, B. T. MaTtemaTtuyeckoe c c . https://www.iprbooks
MOLEeNnMpoBaHme B cuUcteme apatos. LapaToBckun hop.ru/108693.html
MathCAD rocyAapCTBeHHbIiA
TEXHUYECKNn yHNBEpCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Nawko, H. B.,|MaTtemaTuka 1 BblYMCIIEHUSA B A A . https://www.iprbooks
Kapnactok, U. B. Mathcad CTpaxanb: ACTpaxaHckun hop.ru/115494.html
rocygapCTBEHHbIN
apXUTEKTYPHO- 2021
CTpOUTENbBHLIN
yHuBepcutet, O6C ACB
JleBuukas, J1.  TI1.,|CuctemHbin aHanus nl Mocksa: Poccuiicknin https://www.iprbooks
MopryHoB, B.  M.,|npuHATHE pelueHun YHMBEPCUTET TpaHcrnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUAT)
MewepskoBa I.MN.,|[Teopusa cuctem n cucteMHbIN . http://publish.sutd.ru/
BoneHoga [1.B. aHanus Cag;—(l;lre;;?ﬁypr. 2022 tp_ext_inf_publish.ph
A p?id=2022105
MumeHos B. U.,|Cuctemsl WCKYCCTBEHHOIo http://publish.sutd.ru/
Hebaes U. A. uwHTennekta. WHcTpymeHThbI CaHkT-MNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. SkcnepTHbIe Cherynta p?id=202316
CcUCTEMBI
CynratynnuHa, A. T.,|CuctemHbi aHanus " https://www.iprbooks
BaszaHoBa, A. A. dyHKUMOHanNbHoe MockBa: Poccuiickmi hop.ru/115891.html
MoaenvpoBaHune BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoLieccos Ha OocHOBE (MUAT)
CTPYKTYPHOro nogxoga




6.1.2 JononHuTenbHasa y4yebHasa nutepartypa

3aBbsnos, 0. r.,
MNognoseTtHas, 0. B.

Teopua  BepoATHOCTENM U
maTemaTtuyeckasl cTaTUcTuka

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

Mocksa: NpomeTen 2018

C npumeHeHnem Excel un

Maxima
Mockanes, [I1. B.,[OcHoBbl maTemaTnyeckoro| BopoHesx: BopoHexckui http://www.iprbooksh
Waukur, B. T1. MOAENMPOBaHUsS B cuUCTeMe FocyaapCTBEHHbIN op.ru/72724.html

Maxima ArpapHbii YHuBepcuteT 2015

um. UmnepaTtopa lNeTpa
MepBoro

Pygenko, b. 1. KopensiumoHHo- KpacHosipck: Cnubupckui https://www.iprbooks

perpecuoHHbln  aHanuMs B rocyaapCTBEHHbI hop.ru/107205.htm|

Excel n Mathcad YHUBEPCUTET HayKu n 2020

TEXHOMNOTrNN NMEHN
akagemunka M.®P.
PelwweTHeBa

Kopoboga, . A, |CtaTnctnyeckass obpaboTka| BopoHex: BopoHexckui http://www.iprbooksh
YepHsiesa, C. H.|gaHHbix B cpege wxMaxima rocyaapCTBEHHbIN 2019 op.ru/88437.html
CadoHoBa, 0. A, YH/BEPCUTET UHXKEHEPHbIX
[eHuncenko, B. B. TEXHOJOrNM
UnbuHa, B. A.,|Cuctema aHanMTU4eCcKnx Mocksa, VxeBck: https://www.iprbooks
Cwvnaes, . K. BblumcneHnn MAXIMA  ans PerynapHas un hop.ru/92000.html

PU3NKOB-TEOPETMKOB XaoTudeckas guHaMu1Ka, 2019

MHCTUTYT KOMMbIOTEPHbIX
nccnegosaHnn

KpemeHb, E. B.,|vcneHHble MeToabl: https://www.iprbooks
KpemeHb, 0. A.,|npaktukym B MathCad MuHck: Bbiwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python n aHanus gaHHbIx Capartos: 2019 https://www.iprbooks
CnunHkuHa, A. MNpodobpasoBaHne hop.ru/88752.html
Muwvenos B. W. KorHutumsHble CaHkT-TeTepbypr: http://publish.sutd.ru/

WHOpMaLMOHHbIE CnerynT ’ 2022 tp_ext_inf_publish.ph

TEXHOMOMMN N CUCTEMBI p?id=202256
MumeHoB B.W.,|MeToabl 06paboTkm http://publish.sutd.ru/
Cyspanos E.l,|vHdopmaumm B HayyHbIX Ccre.: crierynrg 2015 tp_ext_inf_publish.ph
BopoHoe M.B. nccnegoBaHnsIx p?id=2641
Mnac x. Bangep Python gna cnoxHbix 3agad: https://ibooks.ru/read

HayKa O JaHHbIX N MaLUUHHOE . ing.php?

06§HeHme CanikT-Tletepbypr: MuTep 2018 shgoftzpl)&productid:3

56721

MakkuHnn, Yac,|Python n aHanua gaHHbIx Capartos: 2019 http://www.iprbooksh
CnuHkuHa, A. MNpodobpasosaHune 0p.ru/88752.html
mebos B.W.,|MNpakTukym no https://ibooks.ru/read
Kpusonanos C.A. MaTemaTU4ecKom ing.php?

CTaTUCTUKE. MpoBepka Mockaa: MpomeTeii 2019 short=1&productid=3

rmnoTes c MCMNonb3oBaHUEM
Excel, MatCalc, R n Python:
YyebHoe nocobue

65848

5.2 MNMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbIX CUCTEM

Bubnuorpaduryeckas 6asa gaHHbIX HAY4YHbIX MYGNUKALUA POCCUACKUX YHEHBIX N MHOEKC LUTUPOBAHUS HayYHbIX
cTaTten. [OnekTpoHHbI pecypc]. URL: http://elibrary.ru/project_risc.asp
Hay4yHas anekTpoHHas 6ubnuoteka (ELIBRARY.ru). [OnekTpoHHbIn pecypc]. URL: http://elibrary.ru/
OnNEKTPOHHbIN apXxmB C OTKPbITbIM AOCTYNOM AN HayYHbIX CTaTel U NPenpuHTOB. [ONeKTPoHHbIN pecypc]. URL:

https://arxiv.org/

OneKkTpoHHO-6MbnmMoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHO-6MbnmoTeyHas cucrema "KOpanT" [OnekTpoHHbIN pecypc]. URL: https://urait.ru/

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

MHdopmaumoHHaa cnpaBodHas cuctema «ONEKTPOHHbIM LeHTp cnpaBkn u obyyeHua Microsoft Office»
[OnekTpoHHbIn pecypc]. URL: https://support.office.com/ru-RU)

MHdopmaumoHHaa cuctema OH-MalH OOKYMeHTauuu no SA3blKy nporpaMmmupoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKpbITaa ceTeBast MHPOPMALMOHHAA BUKU-3HLMKIONEANS NO MaLUUMHHOMY OOYYEeHMI0 U aHanu3y OaHHbIX
[OnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCTpaHsaeMoro nporpaMmmMHoro o6ecrneveHus

MicrosoftOfficeProfessional
Microsoft Windows




Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHasa cuctema Anst obHapPY)XEHWst TEKCTOBbIX 3aUMCTBOBAHUM 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-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBIIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuuninuvHe

Ayautopus OcHalleHne

MynbTumeamniiHoe obopyaoBaHMe, KOMMbIOTEPHAs TEXHWKA C BO3MOXHOCTBIO MOAKMOYEHUS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» 1 obecrnevyeHveM AoCTyna B 3NIEKTPOHHYIO  MHGOPMAaLMOHHO-
obpasoBaTenbHyto cpeany

MynbTumeguiiHoe o6opyaoBaHmne, cneLmanusnpoBaHHas Mebernb, Jocka

JlekumoHHas aygutopms
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