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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"
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OOKTOp TEXHMYECKUX HayK, 3aBeaytoLwmn kacpeapon Mumenos Bukrop Nropesuny
KaHaMAaT TeEXHUYECKMX Hayk, [JoueHT Hebaes ropb AnekceeBunu
Ot kadhenpbl cocTaBuTens: Mumenos Bukrop Nropesuy

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

Ot BbinyckatoLlen kacdenpbi: Bunb4inHckasa-
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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:

- O3HaKOMWUTb 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,
nnatcgopmam, HeobXoAMMbIMIU ANS OpraHM3aummn, NPoBeAEHUS 1 NPeACTaBNeHNs 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 M300peTeHus, nonesHble MoAenu, NPOMbILLTIEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 dpegepanbHbIX 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 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. UHdopMaLMOHHbIEe TEXHONOruu,
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  cucrtem, aHanmM3  npobrematuku,
CUCTEMHasi MeTogoNiornsl, MoAesfb CUCTEMbI, CTPYKTypa.
3apaun aHanusa cuctem. CuctemHoe onucaHne obbekTa.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogobl onucaHust cuctem:.  (HPEHOMEHOSIOrMYECKUH,
CEMaHTUYECKUA, CUCTEMHbIN, NOTMYECKUIN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMAaLMOHHBIN, LleneBon, 3a0au4HbIN,
MaTtemaTU4eCKUin, aKcnepTHbIn, [enbdun, MO3roBon aTtaku,
accoumaTMBHbIN,

MpakTuyeckue 3aHATUS: pa3paboTka npoekTa
nccrnedoBaHusl cucTeMbl, Mnoabop MEeToAONOrMYeCcKomn,
aHanMTUYecKon, MaTeMaTUYeckor Modenu Ans 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 dopMaribHble
aTpmbyTbl, 3agada aHanu3a, nnaH  3KCNepuMEeHTa,
MoZenvpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
namepeHun. ItepatnBHocTb cuctemHoro nogxoga. O63op
KnbepHeTM4eckMx MOoAXOo40B B CUCTEMHOM aHanuse,
knbepHeTM3aumss  cuctemHoro  nogxoga. Wepapxwus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoda. Mogenu KoMMbIOTEPHOrO MPOrHO3MPOBaHUA ANA
pelleHns cUCTeMHbIX 3agad. HenpoceteBble mogenu B
CUCTEMHbIX  MCCRedoBaHUsX, CUCTEeMbl Ha  OCHOBe
rmybokoro MawwmHHOro oOy4yeHus, o0630p npumepoB
peLleHns npuknagHbIX 3agayqy C NOMOLLBbI HENPOCETEBOrO
noaxopaa.

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

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




Tema 3. OneKkTpOHHble MHAOPMALNOHHO-OMBNNOTEYHBbIE
cuctembl (BUNBC). OcHoBHble OyHKUMKU U MHCTPYMeHTbl 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 nccriegopartenbsckas cuctema (YNC Poccus).
HayuyHo-nccnegoBaTenbckne nouckoBele cuctembl: Google
Scholar (Akagemusi), BuknyyebHukn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHble apxMBbl C OTKPbITbIM OCTYNOM Afs
Hay4HbIX CcTaTem W NpenpuHTOB (arxiv.org), wHTepden,
OCHOBHble PYHKUMK, MOMUCK nybGnukauun, 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 CUCTEMAXx, MCMONb30BaHUE PecypcoB MyOnmnYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDoOpMaumu,
nporpaMmmHoe obecnevyeHne opraHnsauumn Gubnuorpadmyeckmx
AaHHbIX, opmaTbl, CTUNN K CTaHgapTbl Bubnuorpaduyeckon
nHdopmaumm.

Tema 4. HaykomeTpuka, HaykOMeTpuYecKkue nokasaTenu.
OcHOBHblE NOHATUA: WMHAEKC uuTuposaHus (ML), wmnakt-
daktop (M®), nHdomeTtpus, bubnmomeTpus, rmnepasTopCcTBO,
ResearcherID, peueH3npoBanue, DOI. 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
LUMTUPOBaHUS, CUCTEMBI YyKasaTenen Hay4yHoro UUTUPOBaHUS.
Poccuiickuint nHaekc HaydHoro untuposaHus (PUHLL), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LUTUPOBaHMWSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, NoUck nydénukauun, paboTta ¢ U3gaHUaMU 1
nepvoanKon. MpuBaska nybnukauum, dopmupoBaHue
KOnnekymn.

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

Paspen 3. WHdopmaTnsaums Hay4HO-UccneaoBaTernbCKown
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 cMcTemMax KOMMbOTEPHON BEPCTKM
(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 cnucku. Habop matematuudeckux copmyrn.
3awmta 9nekTpoHHOro pJdokymeHta. CosgaHue MaKpOCOB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBfeHus.
ABTOMaTMYeckas Hymepauusa ClMCKOB UIKOCTpaumi u Tabnuu,.
lMepeKkpecTHblE CChINKN Ha 0OBEKTbI ANEKTPOHHOIO 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.duck,
O6nako Mail.ru).

Tema 6. VIHCTpyMeHTbI TabnM4HOro npoleccopa Ans peLleHus
NpUKNagHbIX HayyHo-uccriegoBaTenbckux 3agad. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. MaremaTnyeckme onepaumm Hapg
mMaccmBaMmu U matpuuamu B TabnnyHom npoueccope. PelueHve
CUCTEMbI  YPABHEHUN  PA3NUYHLIMU  BbIYUCIUTENbHBIMA
MeTogamu. IHCTpYMEHTbI A1a peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4Tto  ecnuy».  WMHCTpyMeHTbl  Ans  pelleHust
aHanuTMYeCcKMX 3agay: «Mnouck pelleHns». WHCTpyMeHThbl
TabnuMyHOro npoueccopa Aansa paboTel C AuarpaMmmamu wu
rpacdomkamu  dyHkuun. Cpeactsa  Busyanusaumst  HayuvHbIX
OaHHbIX. PopMaT XpaHeHWs, UMMOPT U 3CKNOPT HayYHbIX U
3KCMepuMMeHTanbHbIX  [daHHbIX B cpegy  TabnuyHoro
npoueccopa. [lakeT pacwupeHus: HaacTporka "AHanus
OaHHbIX". CTaTUCTUYECKNe UHCTPYMEHTLI NakeTa aHanusa ans
06paboTKkn Hay4yHO-MCCNeaoBaTeNbKMX AaHHbIX: TMCTporpamma,
BEPOSATHOCTHbIE pacnpeaeneHunsi, ynopsgoydeHne AaHHbIX, paHr,
MPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpaKkTuyeckne 3aHATUA: pacyeT MaTeMaTUYECKUX, UHKEHEPHbIX
M SKOHOMMWYECKMX 3aday B cpede TabrnvuyHoro npoueccopa,
BM3yanusauusi U ctaTuctudeckas o6paboTka AaHHbIX.




Tema 7. OneKkTpPOHHblIE WHCTPYMEHTbI U NpOrpamMmHoe
obecneyeHe NOAroTOBKU Hay4HbIX Npe3eHTauuin, AOKagoB n
BbICTynneHui. NporpammHoe obecneveHne Ang NOArOTOBKU U
npocmMoTpa npeseHTauum B oduCHbIX naketax (OpenOffice
Impress, PowerPoint). [NogrotoBkn npeseHTaumi B cucTemax
KoMnbloTepHoW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocumMbix gokymeHToB (PDF). NHCTpymMeHTbl pa3paboTku
9MNEKTPOHHbIX  MNpe3eHTauMn:  wabnoHbl, co3gaHne WU
pedakTupoBaHue CTUIEW, CMNCKK, MaTemaTnyeckme oopmMyIebl,
unnoctpauun n Tabnuupl. CeA3biBaHMe OOBLEKTOB, MMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPAKTUBHbIX NPe3eHTauun.

MpakTuyeckme 3aHATUA: CTPYKTypu3auus U odopmMmneHune
Hay4yHO-UccneaoBaTenbCKUX  OOKNagoB UM ANEKTPOHHbIX
npeseHTauun, opraHu3auusa  KONMEeKTUMBHOrO  AocTyna K
npeseHTauuoHHbIM MaTepuanam B cpege obnadHon cryxbbl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Pasgen 4. VHTennekTyanbHbI NoAxon, BblMUCAUTENbHbIE U
MaLUUHHbIE TexHonornm obpaboTku Hay4Ho-
nccrneaoBaTenbCKUX AaHHbIX.

Tema 8. WckycctBeHHbI wHTennekt (M) B npuknagHbix
3agadvax Hay4yHO-UccregoBaTenbCKoro npouecca: u3BneveHue
3HaHWM N aHanu3 gaHHbix. OpraHMsauusa 3HaHUMM B cucTemax
U, mogenu npeacraBneHnst 3HaHuin. PaspaboTka aKkcnepTHbIX
cuctem (OC) kKak HaydyHoO- wuccnegoBaTtenbckasd 3agava.
lMpumeHeHue cuctem (rnmybokoro) mMalumMHHOro obyyeHus Ans
peweHns MPUKNagHbIX Hay4yHO-MccnegosBaTenbCknx 3agavd:
obyyeHue, TecTupoBaHue, Banvaaums pes3ynbLTaTos.
WHTennekTyanbHble NporpamMmmHbie KOMMIEKCbl 1 nnatgopmbl
ana obpaboTkn OBOonblIMX AaHHbIX, W3BMEYEHUS 3HAHUKA U
rnybokoro aHanusa (Deductor/Loginom).

MpakTnyeckue 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHBI,
HelpoceTU, HEMPOHHbIE KOMMbIOTEPbl), aHanu3 n cnHtes VN,
npumepsl peanusauum nn B npuKnagHbix
Hay4HO-UccneaoBaTenbCKNX 3agavax.

Tema 9. NHCTpYyMeHTbI KOMMNbIOTEPHbIX  CUCTEM
aHanUTUYEeCKMX W  YUCIIEHHBbIX peleHnd B  HayyHo-
nccriegoBaTenbCkUX  3apadvax. PelweHune Hay4Ho-
uccrnegoBatenbcknx 3agady metogamm CAE  (Computer
Aided Engineering). Crtatuctuyeckas obpaboTka w
BM3yanu3auuns AaHHbIX B CUCTEMaX KOMMNbIOTEpHOM anrebpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
Mozenwu, pa3paboTka UMMWUTALNOHHOM Moaenw.
CrneuvanbHble  MHCTPYMEHTbI M CpeAacTBa  A3blKOB
NpOrpaMMmMpPOBaHMSA  BbICOKOTO YPOBHSA [Of1  peLleHus
MPUKNagHbIX ~ Hay4yHO-  WCCnegoBaTenbCKMX  3ajad:
NporpaMMmMpoOBaHMe HayyHblX BbluMCrieHun B Python,
ncrnonb3oBaHne OuGNMOTEK aHanmsa p[aHHblx (pandas),
pelleHne BblMUCIMTENBHbLIX 3ad4a4y (numpy), BU3yanusaums
W npeactaesneHne [AaHHbix (matplotlib), BbInonHeHue
Hay4HbIX W MWHXEHEepHbIX pacyéToB (Scipy), anropuTmbl
MalIMHHOro oby4veHus (scikit-learn) ans peanusaumm
cueHapueB 00paboTkM  HaydyHO-  UccrneaoBaTerbCKUX
OaHHbIX.

MpakTuyeckne 3aHATMA: 0OpaboTka 3KCnepuMeHTanbHbIX
OaHHBIX B cucTemax KOMMbIOTEPHON anrebpbl,
MatemMaTU4eCKMn aHanmM3 M MNOCTPOEHUE KOMMbIOTEPHON
MoAenu, BuM3yanusaums pesynbtatoB obpaboTku HayyHo-
nccnepoBaTenbCKUX AaHHbIX.

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

38




KoHcynbTauumn n npoMexytoyHasa atrectaums (3adver) 0

Bcero koHTakTHas pabora n CP no aucuunnuHe 34 38

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1 OnucaHne nokasarteneun, KpUTeEPMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaTOB 00y4YeHus
4.1.1 lNoka3aTenu oueHMBaHUA

HanmeHoBaHWe oueHOYHOro

Moka3aTtenu oueHnBaHNS pesynbTaToB 0byveHus
cpencTtea

KnaccudumumpyeT TunoBble cnocobbl MpUMeHeHWst MHAOPMALMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUHIa Hay4HbIX OOCTUMXKEHWUN, ONUCLIBAET NPUHLMMbI, CNOCOOLI K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpockl ans YCTHOIO
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAbl U MPOrpamMmMHble MHCTPYMEHTbI Ans [[pakTMKo-OpueHTUpoBaHHbIE
aBTOMaTM3aLUMM M WUHDOpMaTU3aUMM Hay4HO-UCCreAoBaTENbCKON UM|3agaHus.

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa u aHanmsa
OaHHbIX, Heobxogumble ans peLueHuns nocTaBfeHHOM
npodeccroHarnbHON Hay4YHO- NCCreaoBaTenbCKon 3a4aym

4.1.2 Cnctema n KpuTepum oueHMBaHUA

Kputepuun oueHnBaHns
YcTHoe cobecenoBaHme MncbmeHHas paboTta

LLikana oueHmBaHu4

lMonHbIN, ncyepnbiBalOLWMA OTBET, SIBHO
OEeMOHCTpUpYoLWLMI TNyOoKoe NoHMMaHue
npeameTa W LIWPOKYH 3pyauuuio B
oueHuBaemon obnactu. Kputnyeckun,

3auTeHo o He npegycmoTpeHa
OpurMHanbeHbIl  Noaxod K marepwuany.
OTBeT NOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 06s3aTenbHbIX
WCTOYHMKOB MHOpMaLK.
OtBet HEeMoIHbIN, HEeNoHUMaHun
He 3auteHo CyLLHOCTMN npegmeta B uernowm, [ He npegycmoTpeHa

CyuleCTBEeHHbIe owmnbku nnm npo6er|b| B

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

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UJIN 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 OcHoBHble NoAXoAbl 1 METOAONOrnM TEOPUN CUCTEM U CUCTEMHOIO aHanu3a B Hay4YHO-1ccneaoBaTenbCKon

JeatenbHocT. 3agayv aHanusa cucteMm. CucteMHoe onucaHne obbekra.

MogaenvupoBaHue cucteMm, onpeaeneHne CUCTEMHOM MOAENN: KaYeCTBEHHbIE U hopmarbHble aTpubyThl, 3agada
aHanuaa, nnaH sKcnepuMeHTa, MoAenupoBaHe 1 CUMynsaums, obpaboTka pe3ynbTaToB U3MEPEHWIi.

KnbepHeTnyeckme Nogxoabl B CUCTEMHOM aHanuse. Mlepapxusi KWUGEPHETUYECKUX anropuTMOB B CTPYKTYpe
CUCTEMHOTO Noaxoza.

Mogenn KOMMbKTEPHOIro NPOrHo3npoBaHna Ona peweHna CUCTEMHbIX 3a4ad. HeVIpOCGTeBbIe mogenu B
4 CUCTEeMHbIX uccneagoBaHuaAx, CUCTeMbl Ha OCHOBe FJ'I)/60KOFO MalUnHHOIo 06y'~IeHVIF|, npumMepbl peeHns
NpuKnagHbix 3aga4y ¢ NOMOLLbH HeVIpOCGTeBOI’O noaxoaa.

OneKTpOHHblE MHOPMaLMOHHO-6MbnMoTeyHble cnucteMbl (BNBC). OcHOBHbIE YHKUMM U MHCTPYMeHTLI SBC.
Brnbnvorpadguyeckme 6a3bl JaHHbIX Hay4YHbIX Nyonukaumii: 6a3oBble YHKLMK.




Hay4Ho-uccnegoBaTensCckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHBIE apXMBbl C OTKPbITHIM JOCTYNOM AN HAYYHbIX
cTaTein 1 NPenpUHTOB: OCHOBHbIE DYHKUMKU, dopmaT nybnukaumi. LinTuposaHme HayyHbIX ny6nvkaumn.

HaykomeTpuka, HaykoMeTpuyeckue nokasarenu. OCHOBHbIE MOHATUSA: MHAEKC uuTupoBaHus (L), nmnakr-
daktop (ND), nudbomeTtpusi, GubnuomeTpus. Tunbl MHOEKCOB.

HauunoHanbHble n MexayHapoaHble MHAEKChl LUTUPOBaHUS, CUCTEMbI yKasaTenen Hay4Horo UMTMpoBaHus.
Poccuickun nigekc HayvHoro uutmposanus (PUHLL). HaykomeTtpuyeckun nictpymerntapuii PUHLLL

WHbopMaLMOHHbIE TEXHOMOMMU U 3NEKTPOHHBIE MHCTPYMEHTbI NOATOTOBKM HaydHbIX Nybnvkaumii. TekcToBble
NpoLleccopbl U CUCTEMbI KOMMBIOTEPHON BEPCTKM.

10

dopmaTtbl Bubnmorpadmyeckon nHdopmaumm, cuctembl ynpasneHus Gubnuorpadpuen B TEKCTOBbIX
npoLieccopax 1 cuctemax KOMMbHOTEPHON BEPCTKM.

11

WHCTpyMeHTbI TabnmnyHOro npoLeccopa Ansi peLleHnst NprknagHbIX Hay4yHO-UccrnenoBaTenbCkmMx 3agad.
OcHoBHble TabnunyHble npoueccopbl. CpeacTBa BU3yanu3auust Hay4YHbIX JaHHbIX.

12

WHCTpymMeHTBI TabnmyHoOro npoueccopa Ansi pelleHusi IpuknagHelX HayvyHo-uccnegoBartenbsckux 3agad. dopmar
XPaHeHWs!, UMMOPT U 3CKMOPT HaYYHbIX U SKCMEPUMEHTarbHbIX AaHHbIX B cpedy TabnuyHoro npoueccopa.
CratucTnyeckne NHCTPYMEHTbI NakeTa aHanusa ans o6paboTku HayYHO-UCCreAoBaTeNbKUX AaHHbIX.

13

ONEKTPOHHbIE MHCTPYMEHTHI U NporpaMMHoe obecneyeHne NOAroTOBKN Hay4YHbIX Npe3eHTaunm, AOKNagoB n
BbICTyNneHun. NMporpaMmmHoe obecneyeHne anst NOAroToBKM U MPOCMOTPA Npe3eHTaumin B OPMCHbIX MaKkeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0b6ecneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBA3biBaHWe 06BHEKTOB, MMMOPT MynbTUMeaua n
c034aHne MHTEPaKTMBHbIX Npe3eHTauun.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UCcCneaoBaTenbCckoro npouecca: n3snedyeHme
3HaHWI 1 aHanu3 gaHHbiX. OpraHnsaums 3HaHu B cuctemax MM, mogenu npeactaBneHms 3HaHui. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

UckyccTBeHHbIn nHtennekT (M) B npuknagHbiX 3agadax Hay4YyHo-mccnegoBaTenbCKoro npotecca.
MHTennekTyanbHble NPOrpamMmHble KOMMMEKCh U NnaTtdopMbl Anst 06paboTku 60nbLINX OaHHbIX, U3BNIEYEHUS
3HaHWN K rMy6GoKOro aHanmsa.

17

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX U YUCMEHHbIX PELLEHWNIA B HAYYHO- UCCNEAOBATENbCKUX
3agadvax. PelleHne HayyHo- uccnegoBaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o6paboTka n BU3yanmsaums gaHHbIX B cUCcTeMax KomnbioTepHon anrebpbl (CKA).

18

MHCprMeHTbI KOMMbKTEPHbLIX CUCTEM aHANTUTUYECKUX N YUCTTEHHbIX pel.ueHvu7| B Hay4HO- uccnegoBaTtesibCKnx
3agadax. AHann3 mateMaTu4eckon Mogenu, pa3pa60T|<a MMUTaLNOHHON MOLENN.

19

CneumanbHble MHCTPYMEHTbI N CpenCcTBa A3blKOB NporpaMmmMmnpoBaHnA BbICOKOIo YpOBHA ANA pelleHnd
NpUKNaaHbIX HAay4YHO- UccrnegoBaTesibCKMX 3aadady: ncnosibsoBaHne 61MOnMoTEeK aHanu3a gaHHbIX, pelieHne
BblYMCNUTENBbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHunA (3aAayuu, Kenchbl)




- Co3pgaTb uepapxuto ctunen hopMaTMpoBaHUS Hay4yHoO-uccnegoBaTenbckon nybnukaumm B cpeae TEKCTOBOro
npoueccopa.

- BctaButb MaTemMaTuyeckyto opMyn 1 co3aaTtb NEPEKPECTHYHO CCbINKY Ha AaHHbIN OOBHEKT.

- Bknountb 3almTy aneKTpoHHOro TEKCTOBOro AOKYMEHTa B cpefe TEKCTOBOro npoueccopa.

- CospgaTtb Makpoc aBTomMaTusaumm ocopmneHms (dhopmMaTpoBaHusi) TEKCTa B Cpefie TEKCTOBOro npoleccopa
(no BapnaHTam).

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cosgatb aBTOMaTMyecKkue CrnWCKM Hymepaumum wnnictpaumi wn Tabnuy  HaydHo-uccrnegoBaTenbCKon
ny6nukaymm.

- Co3paTb cuCTEMY NepPeKPECTHBIX CCbINOK HAa 06bEeKThI (Tabnuua, pucyHoK, dhopmMyna) aNeKTPOHHOIO TEKCTOBOMO
OOKyMeHTa.

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nybnmkaumMm Crnmcok NUTepaTtypbl, OCHOBaHHLIA Ha CTUNe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

- MocTtpoutb rpaduk dyHKuumM (N0 BapuaHTy) M OTOOpas3UTb NWHUIO TpeHda C MOMOLLBbI WHCTPYMEHTOB
TabnmyHoro npoueccopa.

- [ocTpounTb rMcTorpamMmMmy M BbINONHUTL 0OpaboTKy Habopa Ccny4yalHO CreHepuMpoBaHHbIX BENMYMH (No
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabotatb peanusauuio nporpaMmMHOM MOLENW MPOrHO3MPOBAHUSA B Cpede CUCTEeMbl KOMMbIOTEPHOMN
anrebpsbl (Mathcad, MAXIMA).

- BbInonHMTE aHanM3 OCHOBHbLIX CTAaTUCTUYECKUX (PYHKUMIA, 3aKOHOB pacnpefeneHnss 1 MeToAoB reHepauuu
Crny4amnHbIX cobbITMI B MpUKNagHbix 0PUCHbIX NporpaMMHbIX naketax (MS Excel, HagcTpoika "AHann3 gaHHbIX").

- PeannsoBaTb YUCNEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUYECKNX UCTIbITAHWIA ANS BbIMUCIIEHUS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHeHns 3assok CMO. Peanu3oBaTb BbIMUCIIEHUS B MPUKNAQHOM MaTemMaTMyecKoM MakeTe
(MathCAD, MAXIMA).

- PeannsoBate mMogenb HEWpPOCETU C OOHWM BHYTPEHHWM CIIOEM W LENOYUCAEHHBIMU WHGAOPMALNOHHBIMMU
BXOZ4amu (s13blK nporpamMmmunpoBaHus Python).

4.3 MeToanyeckue maTepuanbl, onpeaensiowme npoueaypbl oLeHUBaHUSA 3HaHUM, YMeHWUIA, BnaaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMexXyTo4HoOM aTTecTauum 1 nopsaok NMMKBUAaUUmM akageMnyeckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe NMPOMEXYTOYHON aTTecTauun pernameHTUpPOBaHO rokKanbHbIM HOpMaTMBHbIM aktom CII6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue WNHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOHYHON aTTecTaumm No AUCUUNIINHe

Bpems Ha nogroToBky otBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONMHEHME MPAKTUYECKOro 3afdaHusi C MPUMEHEHWEM BbIYMCIMTENBbHONW TEXHWKU cocTaBnsieT 20
MUHYT.

Mpu npoBeaeHMN 3a4eTa He paspeLlaeTcs NoMb30BaTbCs y4EOHBIMM MaTepuanamm.

3aueT NpoBOAUTCS B KOMMbLIOTEPHOM Kracce.

5. YYEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
5.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3patenbctBo 'of n3gaHua | Ccbinka

6.1.1 OcHoBHas y4e6Has nuTepaTtypa

MpotoabsikoHos, A. B.,|Anroputmel Data Science u https://lwww.iprbooks

Mocksa, Bonoraa:

Mbinos, M. A. lux npakTuyeckas WHdbpa -rxeHepus 2022 hop.ru/124000.html
CapoBHukos, B. E. peanusauus Ha Python P P
lepwrteiiH, KO. M. MHdopmaunoHHble . oo https://www.iprbooks
TEXHOMorMnm MoaenupoBaHus Mocksa: Poccuickuir hop.ru/115841.html
BU3HEC-NDOLIECCOB YHUBEpCUTET TpaHcnopTa 2020
pou (MAUT)
Manvesa, H. B.,|MHdopmaumoHHble Mocksa: spaTtensckui 2020 https://lwww.iprbooks
anwues, X. K. TEXHOMOrMn B ynpasneHnm Oom MNCnC hop.ru/116994.html




BockoboviHukos, 0. E. |ObpaboTka n aHanu3a HoBocunbupck: https://www.iprbooks
3KCMepuUMeHTanbHbIX AaHHbIX Hosocunbupckum hop.ru/107639.html
B naketax MathCAD wu Excel rocygapCTBEHHbIN
apXUTEKTYPHO- 2020
CTpOUTENbBHLIN
yHuBepcuteT (CnbcTpuH),
OBC ACB
domuH, B. T. MaTtemaTtunyeckoe ) . https://www.iprbooks
MOLENMpoBaHMe B cucTeme Caparos: CapaTOBCf(V'V' hop.ru/108693.html
MathCAD rOCYAAPCTBEHHbIN
TEXHUYECKNN YHNBEPCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Jariko, H. B.,|MaTtemaTuka n BblYMCIIEHUSA B ) . https://www.iprbooks
Kapnactok, U. B. Mathcad ACTpaxaHb: ACTpaxaﬂCKM” hop.ru/115494.html
rocygapCTBEHHbIN
apXUTEKTYpHO- 2021
CTPOUTENBHLIN
yHuBepcutet, 96C ACB
NeBunukas, I I1.,|CucTteMHbIn aHanus u| MockBa: Poccuimnckun https://www.iprbooks
MopryHos, B.  M.,|npuHATHE pewieHun YHUBEPCUTET TpaHcnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUAT)
MewwepskoBa I.M.,[Teopusa cuctem n cucteMHbIn . http://publish.sutd.ru/
BonbHoBa [1.B. aHanus Calg;-glregﬁq%ypr. 2022 tp_ext_inf_publish.ph
p?id=2022105
MumeHos B. U.,|Cnctembl WNCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes . A. uHTennekra. WMHCTpymeHThI CaHkr-lMNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. SKcnepTHble crierynrg p?id=202316
CUCTEMBI
Cynratynnuna, A. T.,[CuctemHbin aHanus " https://www.iprbooks
BaszaHoBa, A. A. dyHKUMOHanNbHOE Mocksa: Poccuinckni hop.ru/115891.html
MoAenvpoBaHune BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoueccos Ha OCHOBE (MUNT)
CTPYKTYpPHOro nogxoga
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
3aBbanos, O. T.|Teopus BeposiTHOCTEN M1 https://www.iprbooks
MoanoseTHas, 0. B. |maTtemaTtunyeckast ctaTucTuka . . hop.ru/94548.html
Mockea: MNpomeTen 2018
C npumeHeHnem Excel n
Maxima
Mockanes, M. B.,[OcHoBbl  mMaTemaTunyeckoro| BopoHex: BopoHexckuit http://www.iprbooksh
Waukun, B. . MOLENMpoBaHMa B cuUcteme "ocyaapCTBEHHbIN op.ru/72724.html
Maxima ArpapHbIi YHuBeEpcuteT 2015
uMm. Mmnepatopa lMNeTpa
MepBoro
Pyaenko, b. . KopensiumoHHo- KpacHosipck: Cnbumpckmn https://www.iprbooks
PErPECUOHHbIN  aHanu3 B rocyaapCTBEeHHbIN hop.ru/107205.html
Excel u Mathcad YHVUBEPCUTET HayKu 1 2020
TEXHOMNOrM NMEHN
akagemuka M.®.
PeweTtHeBa
Kopobosa, JI. A, [Cratnctuyeckas obpaboTka| BopoHesk: BopoHexckui http://www.iprbooksh
YepHsiesa, C. H.,|gaHHbIX B cpene wxMaxima rocyAapCTBEHHbI 2019 0p.ru/88437.html
CagoHoBa, 0. A, YH/BEPCUTET UHXKEHEPHbIX
[eHnceHko, B. B. TEXHOMNOrMmn
UnbuHa, B. A.,|Cuctema aHanuMTU4ecKnx Mockea, WxeBck: https://www.iprbooks
Cunaes, . K. BbluncneHnn MAXIMA pgnsa PerynsapHas v hop.ru/92000.html
HM3MKOB-TEOPETMKOB XaoTuyeckasi AUHaMuKa, 2019
MHCTUTYT KOMMbIOTEPHbIX
ncenegoBaHum
KpemeHb, E. B.,|vcnenHble MeToabl: https://www.iprbooks
KpemeHb, 1O. A.,|npaktukym B MathCad MwuHck: Bbiwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkunHnn, Yac,|Python n aHanu3 gaHHbIX Capartos: 2019 https://www.iprbooks
CnuHkuHa, A. MNpocobpasosaHme hop.ru/88752.html
Muwvenos B. U. KorHutumsHble Cankr-MeTep6ypr: http://publish.sutd.ru/
MHOPMaLMOHHbIE ’ 2022 tp_ext_inf_publish.ph

TEXHOJI0IMN N CUCTEMbI

cnerynTtn

p?id=202256




MNuveHoB B.W.,|MeToapl 06paboTkm http://publish.sutd.ru/
Cyspanos E.l'.,|vHdopmaummn B Hay4HbIX Ccre.: crerynrtp 2015 tp_ext_inf_publish.ph
BopoHos M.B. nccnegoBaHusaX p?id=2641
Mnac Ox. BaHgep Python gns cnoxHbix 3agad: https://ibooks.ru/read
Hayka O JaHHbIX U MaLUWHHOE . ing.php?
obyyeHne Canikr-Tletepbypr: MuTep 2018 short=1&productid=3
56721
MakkunHnn, Yac,|Python n aHann3 gaHHbIX Capartos: 2019 http://www.iprbooksh
CnunHkuHa, A. MNpodobpasosaHne 0p.ru/88752.html
mebos B.W.,|MNpakTukym no https://ibooks.ru/read
Kpusonanos C.A. MaTemaTn4ecKkomn ing.php?
CTaTUCTUKE. MpoBepka Mocksa: MpomeTei 2019 short=1&productid=3
rmnoTes C WCMofb30BaHUEM 65848
Excel, MatCalc, R n Python:
YyebHoe nocobune

5.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

Bubnuorpaduryeckas 6asa gaHHbIX HAay4YHbIX NYGNUKALUA POCCUACKUX YHEHBIX N MHAEKC LUTUPOBAHUS HayYHbIX
ctaTten. [OnekTpoHHbIM pecypc]. URL: http://elibrary.ru/project_risc.asp

Hay4Hasa anekTpoHHas 6ubnuoteka (ELIBRARY.ru). [OnekTpoHHbIn pecypc]. URL: http://elibrary.ru/

OnNEeKTPOHHBIA apXmMB C OTKPbITbIM JOCTYNOM AN Hay4HbIX CTaTen U NPenpuHTOB. [ONeKkTpoHHbIN pecypc]. URL:
https://arxiv.org/

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

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

OnekTpoHHas 6ubnuoTeka y4ebHbix naganun CroryNTO [OnektpoHHbin pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa cnpaBovHas cucteMa «ONEKTPOHHBIM LEeHTP chnpaBkM M obyyeHuss Microsoft Office»
[BnekTpoHHbIn pecypc]. URL: https://support.office.com/ru-RU)

MHdopmaumoHHaa cuctema OH-NavH [OKyMEeHTaumMuM Mno £3blky nporpammupoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKpbiTas ceTeBass MH(POPMALMOHHAA BUKU-3HUMKIONEAWS NO MalUUMHHOMY OBYy4YeHMI0 U aHanu3y AaHHbIX
[BnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmMHoOro oéecneyeHust

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctemMa Ansi oBHapyXeHUst TEKCTOBbIX 3aMMCTBOBaHMI B Y4ebOHbIX M HaydHbIX paboTax
«AHTUnNNarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTygeH4eckas Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocylLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MyrnbTuMeauiiHoe 0GOopyAOBaHWE, KOMMbIOTEPHAS TEXHWMKA C BO3MOXHOCTBIO MOAKMIOYEHUS K
KomnbloTepHbin knacc [cetn  «MHTepHeT» U obecrevyeHMeM [oCTyna B SNIEKTPOHHYIO  MHGOPMAaLMOHHO-
obpa3zoBaTernbHyto cpeay

MynbTuMeauiiHoe oGopyaoBaHWe, cneumanusnposaHHas mebenb, gocka
JlekumoHHas ayamtopus
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