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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun eaepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWUI K CTPYKTYpPE MporpamMmm NoaroToOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHmns, obpasoBaTerbHbIX TEXHOMOMMN 1 0COOEHHOCTEN OTAENbHbLIX KATEFOPMI acnMpPaHToB
(agbloHkTOB)"

CoctaButens (u):

OOKTOp TEXHMYECKUX HayK, 3aBeaytoLwmn kacpeapon MumeHos Buktop Uropesuny
KaHaMAaT TeEXHUYECKMX Hayk, [JoueHT Hebaes Nropb AnekceeBud
Ot kadhenpbl cocTaBuTens: MumeHos Buktop Uropesuny

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

OT BbINycKkatoLLeln kadeapbl: HukntnHa Jliogmuna
3asegytowmin kadeapon HukonaesHa

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: CdhopmmpoBaTb y acnMpaHTOB 3HaHUS, YMEHUS W HaBblkOB 06NacTu 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 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  UCMONb30BaHWS WHPOPMALMOHHBIX 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 MHXEHEPHbIX M Hay4HbIX BbIYUCIIEHWHN,
nnatcgopmam, HeobXoAMMbIMIU ANS OpraHM3aummn, NPoBeAEHUS 1 NPeACTaBNeHNs pe3ynbTaToB Hay4YHOro UCCNeaoBaHUs.

- Pa3Butb cnocobHocTn k 0ByuyeHuto, pasBUTUIO U peanu3auum 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 (UNKN) 3asiBOK Ha nNaTeHTbl Ha U306peTeHus, nonesHble Modenu, NPOMbILUSIEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN MHTEerpanbHbIX MUKPOCXEM, NpegyCMOTPeHHbIX ab3auem YeTBepTbiM
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 OUCLUUNNUHDbI

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 uccnegosanunii. MpuHUmnbI,
cnocobbl 1 METOAbLI OpraHM3aUmMm HaydHbIX NCCreaoBaHWN.

OcHOBHble MnonoXxeHust obpasoBaTesibHbIX TEOPWUA, KOHLENUWUA, CUCTEM W MNPAKTUKA HayYHbIX WUCCeAOBaHWN.
TeopeTuko-mMeToa0norMyeckme OCHOBLI OpraHn3auumn nccnegoBanuns B ccpepe npodeccnoHanbHOM OeATENBHOCTH.
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
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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, aHanmM3  npobrnematukm,
CUCTEMHasi MeTodoNiorns, Moaenb CUCTEMbI, CTPYKTypa.
3apaun aHanmsa cuctem. CuctemHoe onucaHne obbekra.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogobl onucaHust cuctem:.  (HPEHOMEHOSIOrMYECKUH,
CEMaHTUYECKUA, CUCTEMHbIN, NOMMYECKUN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMALIMOHHBIN, LieneBon, 3aJa4HblN,
MaTtemaTU4eCKuin, akcnepTHbln, [denbdun, MO3roBor aTtaku,
accoumaTMBHbIN,

MpakTnyeckme 3aHATUSA: pa3paboTka npoekTa
nccnegoBaHMst CUCTEMbl, nogbop MeToAOoNIorMyYeckoun,
aHanuUTUYecKor, maTtemMmaTUdeckorn Moadenu Anst onucaHus
NMpoLeccoB  MCCregyemMon  CuUcTembl,  BM3yanusauums
npotecca nccnenoBaHus CUCTEMBbI, paspaboTka
anarpaMmmbl  CBSI3EW, COCTaBIIEHUE  UHTENNEKT-KapThl,
accouunaTMBHas kapTa.

Tema 2. MopgenupoBaHne cuctem, onpegeneHune
CUCTEMHOV MOJEenu: KayecTBeHHble W  dopMaribHble
atpubyTbl, 3agava aHanusa, nnaH  SKCNepuMeHTa,
MoJenupoBaHue n cumynsaumsa, obpaboTka pesynbTaToB
nsmepeHui. ItepatneHoctb cuctemHoro nogxoga. O63op
KnbepHeTM4eckMx MOoAXOo40B B CUCTEMHOM aHanuse,
knbepHeTM3aumss  cuctemHoro  nogxopa. Wepapxwus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoga. Mogenv KOMMbIOTEPHOrO NPOrHO3NPOBaHMA ANS
pelleHnsa cucTeMHbIX 3agad. HewnpoceTteBble mogenn B
CUCTEMHbIX  WCCNeaoBaHWsX, CUCTEMbI Ha  OCHOBE
rmybokoro MawmHHOro o0y4yeHus, o0630op npumepoB
pelleHns npuknagHbIX 3agaqy ¢ NOMOLLBbI HENPOCETEBOrO
noaxopaa.

MpakTnyeckne 3aHATUA: aHanuM3 MoLeNn KOMMbIOTEPHOro
NPOrHO3MpOBaHWs, peanusauus TEXHUYECKOro NporHosa B
NPUKNaaHOM  BbIYUCIIMTENBHOM MPOrpamMMHOM  MakeTe,
NMoCTPOEHME HEenpoceTeBON MOAENU CUCTEMBI, aHanus
apxXuUTeKTypbl 1 AeTanen nporpaMmMHON peanusauum.

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




Tema 3. OneKkTpOHHble MHAOPMALNOHHO-OMBNNOTEYHBbIE
cuctembl (BUNBC). OcHoBHblE (DyHKUMKM 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 nccregoarenbckas 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), wuHTEpden,
OCHOBHble PYHKUMK, MOMUCK nybGnukauun, moaepupoBaHue,
dopmaT nybnukaumin. LiMTupoBaHMe HayudHbIX NybGnukauumn,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3anMcTBOBAHUMN.

MpakTuyeckne 3aHATWUS: opraHu3aums paboTbl ¢ npodunem
nonb3oBatenas B OWBC wu  Hay4yHO-MccrneaoBaTerbCKMX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PecypcoB MyOnmnYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDoOpMaumu,
nporpaMmmHoe obecnevyeHne opraHnsauumn Gubnuorpadmyeckmx
AaHHbIX, opmaTbl, CTUNN U CTaHZapTbl Bubnuorpaduyeckon
nHdopmaumm.

Tema 4. HaykomeTpuka, HaykOMeTpuUYecKkMe nokasaTenu.
OcHOBHblE MNOHATUS: WHAEKC uuTupoBaHus (ML), wvmnakT-
daktop (M®), nHdomeTtpus, bubnmomeTpus, runepasTopcTBO,
ResearcherID, peueH3npoBaHue, DOI. Tunbl MHOeKcoB: XupLia,
KappawbsaH, PUHL, g-uHaekc, i- nnaeke, CiteScore. OCHOBHble
arperatopsbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauuoHanbHble 1 MexayHapoOHble WHOEKCbI
UUTMPOBAHUS, CUCTEMBI yKasaTenew Hay4yHOro UUTMPOBaHUS.
Poccuiickuin nHaekc HaydHoro untuposaHus (PUHLL), HayyHble
nyénukaum poCCUMCKUX YYEHBIX W  MWHOEKC LMTUPOBAHMWSA
Hay4HbIX cTaTein. HaykomeTpuueckun nHctpymeHtapuin PUHL,
npodunb aBTopa, Nouck nybénukaumi, pabota ¢ U3gaHNSMK 1
nepuvoanKon. MpnBaska nybnvkauun, dopmupoBaHue
KOnneKkymn.

MpakTuyeckme 3aHATMSA: NUYHBLIN  KabvHEeT nonb3oBaTens
PWHL, pabota Cc HayKkOMeTpUYECKMM WHCTPYMEHTapueMm,
npodwne  aBTopa, MNOUCK nybnukauui 1 U30AHWUNA,
chopmMurpoBaHue crnmcka nyonvkaumn.

Paspgen 3. WHdopmaTnsaums HaydyHO-UccneaoBaTenbCKowm
OEeATeNbHOCTU, KOMMbIOTEPHbIE CpeacTBa NoAOEpPXKN HayvyHO
-1ccrnegoBaTeNnbCKOro npouecca.




Tema 5. WHDOPMaAUMOHHBIE TEXHOSMOMMU U 3NEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGnvkauun. TekcToBble
npoueccopbl (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T.4.), cuctemsbl
KoMnbloTepHon BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopT, akcnopt wun  dopmartbl  6ubnuorpaduyeckom
WHpopmaumm, cuctembl ynpasneHus 6ubnuorpaduen B
TEKCTOBbIX NPOLECccopax U CUCTEMax KOMMbIOTEPHON BEPCTKM
(BibTeX, naketbl Mendeley, Jabref n T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeacTBa  opraHMsaumMM U NOArOTOBKM
9MNEKTPOHHbIX TEKCTOBbIX AOKYMEHTOB B Cpefde TEeKCTOBOro
npoueccopa. LWabnoHnsauusa gokymeHTOB. ABTOMaTU4yeckune
cTunu. CospgaHue " pefakTMpoBaHue cTunen.
MHoroypoBHeBble cnuckn. Habop matematudeckux copmyn.
3awmta 9nekTpoHHOro pJdokymeHTa. CosgaHue MaKpOCOB.
Ccbinkn. ABTOMaTuM4eckoe cosgaHue ornaBneHuns.
ABTOMaTM4eckasi Hymepauusi CMMCKOB UNIKCTpaumin n Tabnuy,.
lMepeKkpeCTHbIE CCbINKN HA OOBEKTbI ANEKTPOHHOIO AOKYMEHTA.
CospaHwue cnucka nuteparypsbl.

lMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve K
dopmMaTupoBaHMe TEKCTOBbLIX  Hay4HO-MCCIeaoBaTENbCKUX
OOKYMEHTOB B Cpefe TEeKCTOBOro npoueccopa, opraHu3auus
KOMNMMEKTMBHOIO A0CTYyNa K 3NEeKTPOHHBbIM AOKYMEHTaM B cpefe
obnayHon cnyx6bl (OneDrive, Google Drive, AHgekc.duck,
O6nako Mail.ru).

Tema 6. VIHCTpyMeHTbI TabnM4HOro npoleccopa Ans peLlleHns
NpUKNagHbIX HayyHo-uccriegoBaTenbckux 3agad. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. MaremaTtnyeckme onepaunm Hag
MaccuMBamMu U matpuuamu B TabnnyHom npoteccope. PelueHne
CUCTEMbI  YPABHEHUN  PA3NUYHLIMU  BbIYUCIUTENbHBIMU
MeTogamu. IHCTpYMeHTbI ANa peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4TO0  ecnuy».  VIHCTpyMeHTbl  Ona  pelueHus
aHanuMTUYeCcKMx 3afay: «MoUCK pelleHnsi». WHCTpYMEHTbI
TabnuMyHoOro npoueccopa ana paboTel C guarpammamu wu
rpacomkamu  yHkuun. Cpenctea  Bu3yanusaumsi  HayuvHbIX
OaHHbIX. dopmaT XpaHeHUsd, UMMOPT W SCKMOPT HayYHbIX U
3KCMepMMeHTanbHbIX  [daHHbIX B cpegy  Tabnu4yHoro
npoueccopa. [lakeT pacwupeHusa: HaacTporka "AHanua
AaHHbIX". CTaTucTnyeckue MHCTPYMEHTbI NakeTa aHanusa Ans
06paboTKn Hay4yHO-MCCneaoBaTENbKMX AaHHbIX: TMCTpPOrpamma,
BEPOSATHOCTHbIE pacnpeaeneHus, ynopsagodeHue AaHHbIX, paHr,
NPOLEHTUIb, CTAaTUCTUKA, MaTeMaTtnyeckasl obpaboTka.

MpakTuyeckme 3aHATUSA: pacdeT MaTeMaTUYECKNX, UHXEHEPHbIX
N SKOHOMMYECKMX 3ajad B cpede TabnuyHOro npoueccopa,
BM3yanusauusi U ctatuctmyeckast 06paboTka AaHHbIX.




Tema 7. OneKTPOHHblIE WHCTPYMEHTbI W MNpPOrpaMmHoe
obecneyeHre NOArOTOBKMN Hay4HbIX Mpe3eHTauun, AoKNagoB U
BbICTynneHun. lNporpammHoe obecnedeHne Ons NOArOTOBKA U
npocmoTpa npes3eHTauunm B oduCHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npe3eHTaumi B cuctemax
KOoMnbloTepHOW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocuMbiX fokymeHToB (PDF). NHCTpymeHTbl pa3paboTku
3MEKTPOHHLIX  Mpe3eHTauui: WwabnoHbl, co3gaHue U
pefakTMpoBaHue CTUNen, CNMCkK, matemaTnyeckme opmyrebl,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPaKTUBHbIX NPe3eHTauun.

MpakTnyeckne 3aHATUSA: CTPYKTypu3auuss U odpopmreHne
Hay4YHO-UCCreaoBaTENbCKMUX  OOKNad0B M 3NEKTPOHHbIX
npeseHTauuit, oOpraHMsaums KOMMEKTMBHOro 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
3afayax Hay4Ho-UccrnegoBaTeNnbCKOro npouecca: n3snevyeHue
3HAHUM N aHanu3 AaHHbix. OpraHu3auus 3HaHUM B cucTemax
U, mogenu npeacTtaBneHnsi 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) kak HayyHoO- wuccriegoBaTenbckasi 3ajava.
MpumeHeHue cuctem (rnMyboKOro) MallMHHOrO obyyeHus Ans
pelleHns MpUKNagHbIX Hay4yHO-UCCneaoBaTenbCKNX 3agad:
oby4yeHue, TECTUPOBaHWE, Banvaauus pe3yrnbTaToB.
MHTennekTyanbHble NporpammHble KOMMIIEKChl M NnaTgopmbl
ana obpaboTkm OGOnblWMX AaHHBIX, W3BMEYEHMS 3HAHWUA U
rnybokoro aHanusa (Deductor/Loginom).

MpakTnyeckue 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHbI,
HerpoceTn, HEVPOHHbIE KOMMbIOTEPLI), aHanu3 n cuHtes UN,
npumepsl peanusauun nn B NpUKNagHbIX
Hay4HO-UccrnefoBaTenNbCKUX 3agavax.

Tema 9. UHCTpYyMEHTbI KOMMNbIOTEPHbLIX  CUCTEM
aHanNUTUYECKUX W  YUCIIEHHBbIX pEeleHnA B  HayyHo-
nccrnegoBaTeNbCKUX 3apavax. Pewwexune Hay4Ho-
uccnepoBatenbcknux 3agady Metogamm CAE (Computer
Aided Engineering). Crtatuctuyeckas obpaboTtka w
BM3yanusaumsi 4aHHbIX B CUCTEMAX KOMMNbIOTEPHON anredpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
Mozenwu, pa3paboTka UMUTALNOHHOM Moaenw.
CneumanbHble  VMHCTPYMEHTbI W cpeacTBa  SI3bIKOB
NporpaMMmMpOBaHMS  BLICOKOTO YPOBHSA AN peLleHus
NPUKNagHbIX  Hay4HO- uccregoBaTenbCckux  3agaud:
nporpaMMmpoBaHMe HayyHbIX BbluMcieHun B Python,
ucnonb3oBaHve O6UONUOTEK aHanu3a pAaHHbIX (pandas),
peLleHne BbIYMCIIMTENBHBIX 3aga4 (numpy), BU3yanuaaums
W npeactaesneHne [AaHHbix  (matplotlib), BbInonHeHue
Hay4yHbIX W WHXEHEepPHbIX pacy€ToB (SCipy), anropuTMbl
MawunHHOro obydeHus (scikit-learn) agna peanusaumm
cueHapueB 00paboTKM  HaydHO-  UCCredoBaTENbCKUX
OaHHBbIX.

npaKTW—IeCKMe 3aHATUA: o6pa60TKa SKCNepUMeHTarbHbIX
OaHHbIX B cucremMmax KOMI'IbIOTepHOﬁ anre6pb|,
MaTtemMaTU4eCKUn aHanuM3 u NnocTpoeHne KOMI'IbIOTepHOIZ
Moaenu, Busyanumsauuna pesynbtaTtoB O6pa60TKI/1 Hay4HO-
ncenenoBaTesnibCKMX 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. ®OHJ] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

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

HanmeHoBaHWe oueHOYHOro

Moka3aTtenu oueHnBaHNS pesynbTaToB 0byveHus
cpencTtea

KnaccuduumpyeT TunoBble cnocobbl NpMMEHeHWs MHPOPMAaLMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUWHra Hay4HbIX LOCTMXKEHWUIA, ONUCbIBAET NPUHLMMLI, CNOCcobbl K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpockl ans YCTHOIO
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble METOAbl M MPOrpaMMHble MHCTPYMEHTbI Ans |[pakTMKo-OpueHTUpoBaHHbIE
aBTOMaTM3aLUMM M WUHDOpMaTU3aUMM Hay4HO-UCCreAoBaTENbCKON UM|3agaHus.

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa u aHanmsa
OaHHbIX, Heobxoaumble ans peLeHus nocTaBfieHHON
npodeccroHarnbHON Hay4YHO- NccrneaoBaTenbCKoN 3a4a4m

4.1.2 Cnctema n KpuTepum oueHMBaHUA

Kputepuun oueHnBaHns
YcTHoe cobecenoBaHme MncbmeHHas paboTta

LLikana oueHmBaHu4

[MonHbIN, 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 ob6s3aTenbHbIX
WCTOYHMKOB MHOpMaLK.
OtBet HEenosHbIN, HEeNnoHUMaHun
He 3auteHo CyLLHOCTMN npegmeta B uernowm, [ He npegycmoTpeHa

CyuleCTBEeHHbIe owmnbku nnm npo6er|b| B

3HAHUAX Cpa3y MO HECKOSIbKUM Temam,
He3HaHue OCHOBHbIX TEPMUHOB.
HepoctatouHaa rnybuHa n OCO3HAHHOCTb
oTBeTa. Hes3HaHMe 3HauYuTenbHOW 4acTu
NpVHLMNnansHo BaXHbIX 3MEeMEeHTOB
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

pesartenbHocTW. 3agayn aHanunsa cuctem. CucTeMHoe onvcaHme obbekTa.

MogaenvpoBaHue cucTeMm, onpegeneHe CUCTEMHOW MOAENM: KAYeCTBEHHbIE U popMarnbHble aTpubyThl, 3agada
aHanuaa, nnaH sKcnepuMeHTa, MoAenupoBaHe 1 CUMynsaums, obpaboTka pe3ynbTaToB U3MEPEHWIi.

KM6epHequecme noaxoabl B CUCTEMHOM aHanumse. I/Iepavam KM6epHeTI/NeCKI/IX anropnTtMoB B CTPYKTYype
CUCTEMHOro nogxoaa.

Mogenn KOMMbKTEPHOro NPOrHo3npoBaHNA AnA peleHnda CUCTEMHbIX 3a4ad. HeﬁpoceTeBble mogenv B
4 CUCTEeMHbIX uccneagoBaHuaAx, CUCTeMbl Ha OCHOBe FJ'I)/60KOFO MalUnHHOIo 06y'~IeHVIF|, npumMepbl peeHns
NpuKnagHbix 3aga4y ¢ NOMOLWbHO HeVIpOCeTeBOI’O nogxoaa.

OneKTpOHHbIE MHOPMaLMOHHO-6MbnMoTeyHble cnuctemMbl (AUNBC). OcHOBHbIE YHKUMM U MHCTPYMEHTbI SBC.
Brnbnvorpadguyeckme 6a3bl JaHHbIX Hay4YHbIX Nyonukaumii: 6a3oBble YHKLMK.




Hay4Ho-nccnegoBaTensCckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHBLIE apXUBbI C OTKPbITIM AOCTYNOM ANS HAay4YHbIX
cTaTeln 1 NPenpUHTOB: OCHOBHbIE DYHKUMK, dopmaT nybnukaumi. LintuposaHme HayyHbIX nyGnvkaumn.

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

HauuoHanbHble n MexayHapoaHble MHOEKChI LUTUPOBaHUS, CUCTEMbI YKasaTenemn Hay4yHoro LMTMpoBaHus.
Poccuickun nigekc HayvHoro uutmposanus (PUHLL). HaykomeTtpuyeckun nictpymerntapuii PUHLLL

WHbopMaLMOHHbIE TEXHOMOMMU U 3NEKTPOHHBIE MHCTPYMEHTbI NMOATOTOBKM Hay4HbIX Ny6nukauui. TekcToBble
NpoLleccopbl U CUCTEMbI KOMMBIOTEPHON BEPCTKM.

10

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

11

WHCTpyMeHTbI TabnnyHoro npoleccopa Ansi peLleHnst NpyknagHbIx Hay4yHO-UccrnenoBaTenbCkmMx 3agad.
OcHoBHble TabnunyHble npoueccopbl. CpeacTBa BU3yanm3auusi HaydHbIX aHHbIX.

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 aHanu3aa ans 06paboTkun Hay4YHO-UCCreAoBaTeNbKUX AaHHbIX.

13

ONEeKTPOHHbIE MHCTPYMEHTHLI U NporpaMmMHoe obecneyeHne NOArOTOBKN Hay4YHbIX Npe3eHTaummn, 4OKNag0B 1
BbICTyNneHun. NMporpaMmmHoe obecneyeHne anst NOAroToBKM U MPOCMOTPA Npe3eHTaumin B OPMCHbIX MaKkeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0b6ecneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. ®opmat nepeHocnmbix AokymeHToB (PDF). CBsA3biBaHMe 0O0BEKTOB, MMMOPT MynbTUMeana u
c034aHne MHTEPaKTMBHbIX Npe3eHTauun.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadax Hay4HO-UccneaoBaTenbCckoro npouecca: n3snedyeHme
3HaHWI 1 aHanu3 gaHHbiX. OpraHnsaums 3HaHu B cuctemax M, mogenu npeacrtaBneHms 3HaHun. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

MckyccTBeHHbIN nHtennekT (M) B npuknagHbix 3agadax Hay4yHo-mccnegoBaTenbCKoro npotecca.
MHTennekTyanbHble NpOrpaMMHbIe KOMMNEKChI 1 NnaTtdopMbl Ans 06paboTkm 60MbLIMX AHHBLIX, N3BIEYEHUS
3HaHWN K rMy6GoKOro aHanmsa.

17

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX U YUCMEHHbIX PELLEHWNIA B HAYYHO- UCCNEA0BATENbCKUX
3agadvax. PelleHne HayyHo- uccnegoBaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o06paboTka n BU3yanvsaumsa AaHHbIX B cucTeMax KoMmnbroTepHon anrebpbl (CKA).

18

MHCprMeHTbI KOMMbKTEPHbLIX CUCTEM aHANTUTUYECKUX N YNCITEHHbIX peI.IJeHI/II7I B Hay4HO- nccnenoBsatesibCKuxX
3agadax. AHann3 mateMaTu4eckon Mogenu, pa3pa60T|<a MMUTaLNOHHON MOLENN.

19

CneumanbHble MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA A4 pelueHnd
NpUKNnaaHbIX Hay4YHO- UccrnegoBaTesibCKMX 3aaady: UCnosfib3oBaHne 61bnnoTek aHanm3a gaHHbIX, pelwleHne
BblYMCNUTENBbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

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




- Co3pgaTb uepapxuio ctunen hopMmaTMpoBaHUSa Hay4yHoO-UccrnegoBaTenbckon nybnvkaumm B cpefe TeKCTOBOro
npoueccopa.

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

- BkniounTb 3aLmTy SNEKTPOHHOro TEKCTOBOroO AOKYMEHTa B Cpefie TEKCTOBOro npoueccopa.

- CospgaTtb Makpoc aBTomMaTusauum ocopmneHms (hbopMaTpoBaHNsl) TEKCTa B Cpefe TEKCTOBOro npoleccopa
(no BapnaHTam).

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- CosgaTb aBTOMaTU4YecKMe CrUCKM HyMepauuu unnicTpauui un Tabnuy HayyYHO-uccreaoBaTeribCKon
ny6nukaymm.

- Co3paTb cuCTEMyY NepPeKPECTHBIX CCbINIOK Ha 06BbEKTHI (Tabnuua, pucyHokK, hopMyna) anekTPOHHOro TEKCTOBOIO
OOKyMeHTa.

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nNybnmkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHLIA Ha CTUMe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PelwmnTb cuctemy NMHENHbIX ypaBHEHMI C MOMOLLIbIO MHCTPYMEHTOB TabnmM4yHOro npoeccopa.

- MocTtpoute rpaduk dyHKuuM (N0 BapuaHTy) M OTOOpasnTb NWHUIO TpeHda C MOMOLLBbI WMHCTPYMEHTOB
TabnmyHoro npoueccopa.

- [ocTpounTb ructorpammy M BbINOMAHUTL 00OpaboTKy Habopa cry4anlHO CreHepupoBaHHbIX BenuuuMH (Mo
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpaMmmMHOM MOLENW MPOrHO3NPOBaHUS B CPede CUCTEMbl KOMMbIOTEPHOW
anrebpsbl (Mathcad, MAXIMA).

- BbInOMHMTbL aHanm3 OCHOBHbLIX CTATUCTUYECKUX (PYHKUWIA, 3aKOHOB pacnpefeneHnss 1 MeTofdoB reHepauun
Crny4anHbIX cobbITMI B MpUKNagHbix 0PUCHBIX NporpaMMHbIX naketax (MS Excel, HagcTpoika "AHann3 gaHHbIX").

- PeannsoBaTb YUCNEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUYECKNX UCTIbITAHWIA ANS BbIMUCIIEHUS
napameTpoB PU3N4ECKNX OOBEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepuctukm wucnonHeHusa 3asBok CMO. Peanu3oBaTb BblMUCIIEHUS B NPUKNagHOM MateMaTuydeckoM nakeTe
(MathCAD, MAXIMA).

- PeanusoBatb Mogenb HenWpoceTu C OAHUM BHYTPEHHWM CroeM W LEenoYUCNeHHbIMU MH(OPMALIMOHHbLIMK
BXOZ4amu (s13blK nporpamMmmunpoBaHus Python).

4.3 MeToanyeckue maTepuansl, onpegensitowme npoueaypbl oLueHMBaHUSA 3HaHUN, YyMeHUI, BagaeHui (HaBbIKOB
1 (UNK) NpPaKTUYECKOro onbiTa AeATeNbHOCTH)

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

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOIMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLLEro KOHTPONSA YCneBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4varoLwmxcs»

4.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm nNo gucUUnmnHe

YcTHasa + MucbmeHHas KomnbloTepHoe TecTupoBaHue NHasa

4.3.3 OcobeHHOCTN NpoBeAeHUs NPOMEXYTOYHOM aTTecTalmMm No AUCUUNINHe

Bpems Ha nogroToBky oTBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONMHEHME MPAKTUYECKOro 3afdaHusi C MPUMEHEHWEM BbIYMCIMTENbHOMW TEXHWKU cocTaBnseT 20
MUHYT.

Mpw NnpoBeaeHNM 3a4eTa He pa3peLuaeTcs NoMNb30BaThCs Y4eOHbIMM MaTepranamu.

3aueT NpoBOANTCH B KOMMbIOTEPHOM Knacce.

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

ABTOp | 3arnasue | MN3paTenbcTBO [op n3paHua | Ccblnka
6.1.1 OcHoBHas y4e6Has nuTepaTtypa
MpoTtogpsikoHos, A. B.,|Anroputmbl Data Science wu Mockea. Bonorza: https://www.iprbooks
Mbinos, M. A.,|nx npakTuyeckas WHdbpa -I,/IHmeHéq I/I.Fl 2022 hop.ru/124000.html
CapoBHukos, B. E. peanusaumsi Ha Python P P
lepwrTeliH, HO. M. MHdopmaumnoHHble Mockaa: PoccHitcKuii https://www.iprbooks
TEXHOSIOTMN MOAENUPOBAHUA 2020 hop.ru/115841.html
BM3HEC-NPOLIECCOB YHUBEPCUTET TpaHcnopTa
(MUAT)
lanvesa, H. B.,|MHopMaLmoHHble Mocksa: Mspatenbckuit 2020 https://www.iprbooks
anwues, X. K. TEXHONOorMun B yrnpasneHum Oom MNCnC hop.ru/116994.html




BockoboviHukos, 0. E. [ObpaboTka n aHanu3a HoBocunbupck: https://lwww.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
MOAeNupoBaHne B cuUCTeMe Caparos: CapaTOBCf(V'V' hop.ru/108693.html
MathCAD rOCYAAPCTBEHHbIN
TEXHUYECKNN YHNBEPCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Jariko, H. B.,|MaTtemaTuKka 1 BblYMCIIEHUSA B ) . https://www.iprbooks
Kapnactok, U. B. Mathcad ACTpaxaHb: ACTpaxaﬂCKM” hop.ru/115494.html
rocygapCTBEHHbIN
apXUTEKTYpHO- 2021
CTPOUTENBHLIN
yHuBepcutet, 96C ACB
NeBunukas, I IM.,|CucteMHbIn aHanus u| MockBa: Poccuimnckun https://www.iprbooks
MopryHos, B.  M.,|npuHATHE pelieHunin YHUBEPCUTET TpaHcnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUAT)
MewwepskoBa I.M.,|Teopusa cuctem n CMCTEMHbIN Canikr-NeTepbypr: http://publish.sutd.ru/
BonbHoBa [1.B. aHanus CrerynTa ) 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 aHanua n https://www.iprbooks
BaszaHoBa, A. A. dyHKUMOHanNbHOE Mocksa: Poccuickni 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 1 https://www.iprbooks
MoaonoseTHas, 0. B. |maTtemaTtunyeckass ctaTucTuka . . hop.ru/94548.html
Mockea: MNpomeTen 2018
C npumeHeHnem Excel n
Maxima
Mockanes, M. B.,[OcHoBbl  mMaTemaTunyeckoro| BopoHex: BopoHexckui 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, |Ctatnctudeckas obpaboTka| BopoHesk: BopoHexckui http://www.iprbooksh
YepHsiesa, C. H.,|paHHbix B cpene wxMaxima rocyAapCTBEHHbI 2019 0p.ru/88437.html
CadgoHoBa, 0. A, YH/BEPCUTET UHXKEHEPHbIX
[eHnceHko, B. B. TEXHOMNOrMmn
UnbuHa, B. A.,|Cuctema aHanuMTU4ecKnx Mockea, WxeBck: https://www.iprbooks
Cunaes, . K. BbluncneHunn MAXIMA pgnsa PerynsapHas v hop.ru/92000.html
HM3MKOB-TEOPETMKOB XaoTuyeckasi AUHaMuKa, 2019
MHCTUTYT KOMMbIOTEPHbIX
ncenegoBaHum
KpemeHb, E. B.,|"vcnenHble mMeToabl: https://lwww.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 k. BaHagep 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 LEHTp cnpaBkn u obyydenms 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 ceTeBas MH(POPMALMOHHAA BUKU-3HUMKIONEAWS NO MalUUMHHOMY OBYYeHMI0 U aHanu3y OaHHbIX
[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 cuctema Ansi obHapyXeHUs TEKCTOBbIX 3aMMCTBOBAHMI B Y4eOHbIX M HayyHbIX 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 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MyrnbTUMeauiHoe 0GopyaoBaHWeE, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBIO MOAKIHOYEHUsT K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecneyeHMeM [oCTyna B SMEKTPOHHYH  MHGOPMAaLMOHHO-
obpa3zoBaTernbHyto cpeay

MynbTumeguiitHoe o6opyaoBaHue, cneLmanusnpoBaHHas mebernb, fJocka

JlekumoHHas ayamtopus
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