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Pabo4yas nporpamma gMCLUNIMHBI COCTaBEHa B COOTBETCTBMM Mpuka3om MuHobpHaykn Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarorm4ecknx KagpoB B acnvpaHType (aablHKTYpE), YCIOBUSM MX peanu3aumm, Cpokam OCBOEHUS 3TUX MporpamMm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):

OOKTOp TEXHMYECKUX HayK, 3aBeaytoLwmn kacpeapon Mumenos Bukrop Nropesuny
KaHaMAaT TeEXHUYECKMX Hayk, [JoueHT Hebae ropb AnekceeBunu
Ot kadhenpbl cocTaBuTens: Mumenos Bukrop Nropesuy

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

OT BbINycKkatoLLeln kadeapbl: TpyeBueB Anekcen
3asegytowmin kadeapon BukTopoBuy

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChHopmMMpoBaTh Yy acnMpaHTOB 3HAHUS,, YMEHUS U HaBbIKOB OGNacT NMpUMEHEeHUs
BbICOKUX ~ TEXHOMOIMA U MNpuKnagHbix cpeactB (B T.4. OCHOBaHHbIX HA  WCKYCCTBEHHOM  WHTENSEKTE)
MHPOPMALMOHHO-KOMMYHMKaLMOHHOTO KOMSiekca B 06pasoBaTenbHON U HayYHO-UCCrenoBaTENbCKON AesTeNbHOCTM

1.2 3apauv AUCLUMNNNHDI:

- O3HaKoOMWTb C NEpPeAOBLIMM NOAX0AaMU U METOAONOMMAMM UCMOSNb30BaHUSA

npuknagHbiX MHpOPMaLMOHHO-KOMMYHMKaLMOHHBIX TEXHOMOMMIA B HAy4HO-UCCNea0BaTeNIbCkoM npoLecce.

- CchopMupoBaTh HaBbIKM MPaKTUYECKOro MPUMEHEHNS NPUKNAAHBIX CUCTEM

WCKYCCTBEHHOIO  MHTEMNNeKTa, WHMPOPMALMOHHBIX CUCTEM, (DYHKLMOHMPYIOWMUX HA OCHOBE  BbICOKUX
KOMMbIOTEPHbLIX TEXHOMOrni, obecrneynmBaloLyX aBTOMaTM3auMi0 BBOAA, HaKoMMNeHus, o6paGoTku, nepenaym,
onepaTMBHOrO YNpaBreHUst Hay4YHOW U UCCREeAoBaTENbCKON MH(OPMaLMEN.

- BblpabotaTb npakTMyeckue nNpUKNagHble HaBbIKM  UCMOMb30BaHUA MHGOPMALIMOHHBIX PEeCypcoB B
obpasoBaTenbHON U Hay4YHO-UCCNEAoBaTENbCKON AeSATENBHOCTY.

- OBnapeTb TEXHUYECKUMU Npuemammn paboTbl B cUCTEMAX KOMNEKTUBHOMO JOCTYMNa K 06MayHbiM XpaHumLwam
Hay4HbIX U UCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUmm, NPOBEAEHUS 1 NPeACTaBIEeHNs pe3yrbTaToB HAy4YHOro uccrieqoBaHus.

- Pa3BuTb cnocobHOCTU K OBY4YeHWI0, PasBUTMIO U peanu3auuy Hay4yHO-UCCIe[oBaTeNbCKOro MoTeHuMana B
YCIOBWSIX HENPEPbIBHOIO PasBUTUS

1 COBEPLLEHCTBOBAHUSI CPEACTB KOMMNIekca MHOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTUM.

1.3 MecTo AMCUMNAMHBI B CTPYKType NporpaMMbl acnupaHTypbl:

OucumnnuHa oTHocuTea K OBpasoBaTenbHOMY KOMMOHEHTY «ucUMnnuHbl (Mogynu)» MporpaMmMbl MoaroTOBKM
Hay4HbIX U HAay4YHO-MEegarorMyecknx KaapoBs B acnmpaHType

3HaHWsA 1 yMEHUs, NMoNy4YeHHble acnupaHTamMu Npy M3y4eHUn AaHHOW AUCLUMMIUHBI, HEOGXOAMMbI NPY NOATOTOBKE
K coade kaHOMOATCKOro 3k3aMeHa U HanucaHum AuccepTaumnoHHoN paboThbl

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 MaLWuH, 6a3 AaHHbIX, TOMNOMNOMMIN UHTErpanbHbIX MUKPOCXEM, NpedyCcMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHMI

MeTogonorusa npoBegeHus nccnegoBaHUsa U MeToAUKa HanucaHusa guccepTaumm

Haquaﬂ 0eATeNIbHOCTb, HanpaBiieHHadA Ha NoAroToBKy AMccepTaunmn K 3alnte

2 TPEBOBAHUA K PE3YNIbTATAM OCBOEHUA OUCLUMINHDI

3HaTb: AkTyanbHble cnocobbl MCNONb30BaHMS ANEKTPOHHBLIX MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMNA.
Moaxodbl M METodONOMMK K HayvyHOo-UccregoBaTenbCcko paboTe C UCnonb3oBaHMEM MepefoBbiX 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 uenuM U 3agaun, YHKUUKM uccnepoBaHun. MoabupaTe NpPUKNagHOM [MarHOCTUYECKUA MPOrpamMMHbIN
WHCTPYMEHTapui 1 paspabaTbiBaTb NpOrpaMmMbl KOHTPONS pe3ynbTaToB UCCNEeLOBaHUN.

Onpenenatb NepcrneKkTVBHbIE HampaBieHUs HayyHblX UCCNedoBaHuin B cdepe npodeccuoHanbHOW AesaTenbHOCTU.
Mcnonb3oBaTb aKCNepUMEHTarnbHbIE M TEOPETMYECKME METOAbI UCCNeoBaHMsA 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
0EeATenbHOCTN 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, aHanus npobnemaTuky,
CUCTEMHasi MeTodoNiorns, Moaenb CUCTEMbI, CTPYKTypa.
3apaun aHanmsa cuctem. CuctemHoe onucaHne obbekra.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogobl onucaHust cuctem:  (PEHOMEHONOrMYECKUI,
CEeMaHTUYECKUA, CUCTEMHbIN, NOrMYECKUN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMALIMOHHBIN, LieneBon, 3aJa4HblN,
MaTtemaTU4eCKuin, akcnepTHbln, [denbdun, MO3roBor aTtaku,
accoumaTMBHbIN,

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

Tema 2. MogenupoBaHne cuctem, onpegenexHve
CUCTEMHOV MOJEenu: KayecTBeHHble W  dopMaribHble
atpubyTbl, 3agava aHanusa, nnaH  SKCNepuMeHTa,
MoJenupoBaHue n cumynsaumsa, obpaboTka pesynbTaToB
nsmepeHui. ItepatneHoctb cuctemHoro nogxoga. O63op
KnbepHeTM4eckMx Moaxo4oB B CUCTEMHOM  aHanuse,
knbepHeTM3aumss  cucTeMHoro  nogxopa. Wepapxus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoga. Mogenv KOMMbIOTEPHOrO NPOrHO3NPOBaHMA ANS
pelleHnsa cucTeMHbIX 3agad. HewnpoceTteBble mogenn B
CUCTEMHbIX  WCCNefoBaHWsX, CUCTEMbl Ha  OCHOBE
rnybokoro MawmHHOro o0y4yeHus, o063op npumepoB
pelleHns npuknagHbIX 3agaqy ¢ NOMOLLBbI HENPOCETEBOrO
noaxopaa.

MpakTnyeckne 3aHATUA: aHanuM3 MoLeNn KOMMbIOTEPHOro
NPOrHO3MpOBaHWs, peanusauus TEXHUYECKOro NporHosa B
NPUKNagHOM  BbIYUCIIMTENBHOM MNPOrpaMmMHOM  NakeTe,
NMoCTpOEHWe HenpoceTeBOM MOOENnM CUCTEMbl, aHanus
apxXuUTeKTypbl 1 AeTanen nporpaMmMHON peanusauum.

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




Tema 3. OneKTPOHHble MHGOPMALMOHHO-OMONINOTEYHBbIE
cuctembl (QVBC). OcHOBHbIE (PYHKUMM U MHCTPYMEHTbl OBC
"NTAHbL", IPRbooks, Awnbykc (ibooks.ru), YHuBepcuteTckas
6ubnuoteka oHnavH. bBbubnuorpadmunyeckme 6a3bl  AaHHbIX
Hay4HbIX Nybnukaumin: nHtepdenc nonb3osatens u 6asosble
dyHKUuUKM obpasoBaTenbHoOM nnatgopmbl KOpanT, anekTpoHHas
6ubnunoteka elibrary.ru,

YHuBepcuteTckas nccnegosartenbckas cuctema (YNC Pocens).
Hay4yHo-uccnegoBaTensckne nouckoBble cuctembl: Google
Scholar (Akagemusi), BuknyyebHunkn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHblE apxMBbl C OTKPbITbIM JOCTYNOM Ans
Hay4HbIX CcTaTem W MNpenpuHTOB (arxiv.org), wWHTEepden,
OCHOBHble OyHKLUUK, NOWUCK nybnukauun, mMoaepupoBaHue,
dopmaT nybnukaumi. LiTupoBaHue Hay4HbIX nNyonvkauuin,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3anMcTBOBAHUMN.

MMpakTuyeckne 3aHATUS: opraHusauus paboTbl C npodunem
nonb3oBatenas B OWBC w  Hay4yHO-MccrneaoBaTernbCKMX
MOUCKOBBLIX CUCTEMAX, MCMOMb30BaHWE PecypcoB MyBnnYHbIX
obpasoBaTtenbHbiX MAatopM, WHCTPYMEHTbI LUMTUPOBAHWS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDopMaumu,
nporpammHoe obecneyeHne opraHusaumm Gubnuorpaduyeckmnx
AaHHbIX, opmartbl, CTUMM U cTaHdapTbl Gubnuorpaduyeckon
MHopMaumn.

Tema 4. HaykomeTpuka, HaykOMeTpuyecKkue nokasaTenu.
OcHOBHblE MNOHATUA: WHAEKC uuTuposaHus (ML), wmnakt-
daktop (M®), nHcdomeTtpus, GubnuomeTpuns, runepasTopcTBO,
ResearcherID, peueH3npoBaHue, DOI. Tunbl MHOeKkcos: XupLia,
KappawbsH, PUHL, g-uHaekc, i- nnaekc, CiteScore. OCHOBHble
arperatopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauuoHanbHble U MexayHapoOHble WHOEKCbI
LUMTUPOBaHUS, CUCTEMbI yKasaTernen Hay4yHoro LMTUPOBaHUS.
Poccuickuin nngekc HayyHoro umtuposanus (PUHL,), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LMTUPOBaHMSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, NOMCK Nybnukauumn, paboTta ¢ n3gaHUaMU 1
nepuvoanKon. MpuBAa3ka ny6nukauum, dopmmpoBaHme
KOnneKkymn.

MpakTuyeckne 3aHATUSA: NUYHBLIA  KabWHeT nonb3oBaTens
PWHL, pabota Cc HayKOMETPUYECKMM WHCTPYMEHTAPUEM,
npodwne  aBTopa, MNOUCK nybnukauui 1 U30AHWUNA,
chopmMumpoBaHue cnvcka nyonukaumi.

Pasgen 3. WHdopmaTusaums Hay4yHO-uUccrnenoBaTeslbCkon
0eATernbHOCTN, KOMMbIOTEPHbIE CcpeacTBa Noanep>XKn HayyHO
-nccnegoBaTenbCcKoro npowecca.




Tema 5. VIHOpPMALMOHHbIE TEXHOMOMMW U  SMEKTPOHHbIE
WHCTPYMEHTbI MOArOTOBKM Hay4HbIX nybnukauumn. TekcToBble
npoueccopel  (MS  Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T.4.), cuctemsbl
KoMmnbloTepHon BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopTt, akcnopT U1 dopmaTtbl  6ubnuorpadudeckon
WHopMaumm, cuctembl ynpaeneHna Oubnuorpaduen B
TEKCTOBbIX MpoLeccopax U CMcTeMax KOMMbIOTEPHOW BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref u T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeACTBa  OpraHusaumMm U MOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OKYMEHTOB B cpefe TEKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMEHTOB. ABTOMaTUYeCKune
cTunu. CospaHue " pedakTupoBaHue CTUnen.
MHoroypoBHeBble cnucku. Habop matematuyeckux dopmyrn.
3awmrta anekTpoHHoro pAokymeHTta. Co3gaHue MakpocoB.
Ccbinkn. ABTOMaTuM4eckoe cosgaHue ornaeneHuns.
ABTOMaTM4eckas Hymepauus ClMCKOB UIKOCTpaumi u Tabnuu,.
lMepeKkpeCTHbIE CCbINKN Ha OOBEKTbI 3NIEKTPOHHOIO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

MpakTuyeckne  3aHATMA:  co3daHue,  odopmiieHVe U
dopmaTmMpoBaHMEe TEKCTOBbIX  Hay4yHO-UCCriegoBaTeNbCKUX
OOKYMEHTOB B Cpefe TEeKCTOBOro npoueccopa, opraHu3aums
KONMMEKTUBHOro A0CTyna K 3NEKTPOHHbIM AOKYMEHTaM B cpeae
obnayHon cnyxbbl (OneDrive, Google Drive, Angekc.uck,
O6nako Mail.ru).

Tema 6. MIHCTpyMeHTbl TabnmMyHOro npoueccopa Ans pelleHns
NpUKNagHbIX HaydHO-uccnegoBatenbcknx 3agady. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. MaremaTnyeckme onepaumm Hapg
MaccuMBamMu U matpuuamu B TabnnyHom npoteccope. PelueHne
CUCTEMbl  YPaBHEHUN  Pas3NUYHLIMU  BblYUCAUTENbHBIMA
mMeTogamu. HCTpyMeHTbl AN peLleHns aHanuTnyeckux sagay:
aHanM3  «4To  ecnu».  VIHCTpyMEeHTbl AN peLlueHust
aHanUTUYecKUx 3afdad: «MoUCK pelleHuss». WHCTpyMeHTbI
TabnuMyHOro npoueccopa Aansa paboTel C AuarpaMmamu wu
rpacomkamu  yHkuun. Cpenctea  Bu3yanusaumsi  HayvHbIX
OaHHbIX. dopmaT XpaHEeHUs, UMMOPT U SCKMOPT HaYYHbIX U
3KCMEepUMMEHTAmNbHbIX  OaHHbIX B cpedy  TabnuyHoro
npoueccopa. [lakeT pacwmnpeHna: Hagctponka “"AHanus
AaHHbIX". CTaTucTnyeckue MHCTPYMEHTLI NakeTa aHanusa ans
06paboTKn Hay4yHO-MCCneaoBaTENbKMX AaHHbIX: TMCTpPOrpamma,
BEPOATHOCTHbIE pacnpeaeneHus, ynopsagodeHue AaHHbIX, paHr,
NPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpakTuyeckme 3aHATUSA: pacdeT MaTeMaTUYECKUX, MHXEHEPHbIX
N SKOHOMMYECKMX 3afad B cpede TabnuyHoOro npoueccopa,
BM3yanusauusi U ctatuctmyeckast 06paboTka AaHHbIX.




Tema 7. OneKkTpOHHblIE WHCTPYMEHTbI U NpOrpamMmHoe
obecneyeHre NOAroTOBKU Hay4HbIX Npe3eHTauuin, AOKNaaoB U
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npeseHTauun B odUCHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npes3eHTaumi B cuctemax
KoMnbloTepHoW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocuMbix gokymeHToB (PDF). NHCTpymMeHTbl pa3paboTku
9MNEKTPOHHbIX  MNpe3eHTauMn:  WwabnoHbl, Cco3gaHne WU
pefakTMpoBaHue CTUNen, CNMCkK, matemaTnyeckme opmyrebl,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPAKTUBHbIX NPe3eHTauun.

MpakTuyeckne 3aHATUA: CTPyKTypu3auus u odopmneHune
Hay4YHO-UCCreaoBaTENbCKUX  OOKNaA0B W SMEKTPOHHbIX
npeseHTauui, oOpraHMsaums KOMMEeKTMBHOro goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpege o6nayHoln cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Pasgen 4. WHTennekTyanbHbI NOAXOL, BbIYMUCAUTENbHbIE U
MaLlUWHHbIE TexHonornm obpaboTkn Hay4HO-
nccrneaoBaTenbCKUX AaHHbIX.

Tema 8. WckycctBeHHb wHTennekt (MW) B npuknagHbix
3agadvax Hay4yHO-uccregoBaTenbCKoro npouecca: u3BnedeHue
3HaHWMN N aHanu3 gaHHbiXx. OpraHMsauus 3HaHMM B cucTemax
U, mogenu npeacraBneHnst 3HaHuMn. PaspaboTka aKkCnepTHbIX
cuctem (OC) Kak HaydyHoO- wuccnegoBaTtenbckasd 3agava.
lMpumeHeHue cuctem (rnybokoro) MalmMHHOro obyyeHus Ans
pelleHns MpUKNagHbIX Hay4yHO-UccneaoBaTenbCkNX —3agad:
oby4yeHue, TECTUPOBaHWE, Banvgauus pesyrnbTaToB.
MHTennekTyanbHble NporpamMmmHble KOMMJIEKCHl 1 NNaTtgopMbl
anst obpaboTkn GonbLUMX AaHHbIX, W3BMNEYEHUS 3HAHUA W
rnybokoro aHanusa (Deductor/Loginom).

MpakTnyeckne 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHbI,
HenpoceTn, HEVPOHHbIE KOMMbIOTEPLI), aHanu3 n cuHtes VN,
npumMepsl peanusauunu 4% B npuKnagHbIxX
Hay4HO-uccnegoBaTernbCKNX 3agadax.

Tema 9. UHCTpYyMeEHTbI KOMMbIOTEPHBIX ~ CUCTEM
aHanNUTUYECKUX W  YUCIEHHBbIX pEeleHnA B  HayyHo-
nccrnegoBaTeNbCKUX 3apavax. Pewwexune Hay4Ho-
uccnepoBatenbcknx 3agady metogamm CAE (Computer
Aided Engineering). Crtatuctuyeckas obpaboTtka u
BM3yanusaumsi 4aHHbIX B CUCTEMAX KOMMbIOTEPHOW anrebpsbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
Mozenwu, pa3paboTka UMUTALNOHHOM Moaenw.
CneunanbHble  MHCTPYMEHTbI U cpeactBa  SI3bIKOB
NPOrpaMMMPOBAHNSA  BbICOKOTO YPOBHSA [OMsl  peLleHus
NPUKNagHbIX  Hay4HO- uccregoBaTenbCckux  3agaud:
nporpaMMmMpoBaHMe HayyHbIX BbluMcreHun B Python,
ucnonb3oBaHve O6UONMOTEK aHanu3a pAaHHbIX (pandas),
peLleHne BbIYMCIIMTENBHBIX 3aga4 (numpy), BU3yanuaaums
W npeactaeBneHne [AaHHbix (matplotlib), BbInonHeHue
Hay4HbIX W MWHXEHepHbIX pac4E€ToB (Scipy), anropuTmbl
MawunHHOro obydveHus (scikit-learn) agna peanusaumm
cueHapueB 00paboTKM  HaydHO-  UCCredoBaTENbCKUX
OaHHBbIX.

MpakTuyeckne 3aHATUS: 00paboTka 3KCMEepUMEHTAaNbHbIX
JaHHbIX B CUCTEMax  KOMMbloTepHon  anreGpbl,
mMaTeMaTM4eckuii aHanm3 M MNOCTPOEHUE KOMMbIOTEPHOM
moaenu, Bu3yanusauus pesynbTaTtoB 06paboTkM Hay4yHo-
nccnenoBaTenbCKMX AaHHbIX.

Utoro B cemecTpe (Ha kypce ans 3A0)

17

17

38




KoHcynbTauumn n npoMexytoyHasa atrectaums (3adver) 0

Bcero koHTakTHas pa6ota 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 pe3ynbTaToB 0by4eHus
cpencTtea

KnaccudumumpyeT TunoBble cnocobbl MpUMeHeHWst MHAOPMALMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUHIa Hay4HbIX OOCTUMXKEHWUN, ONUCbIBAET 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 uHGopmauun, cbopa u aHanusa
OaHHbIX, Heobxoaumble ans peLeHus nocTaBfieHHON
npodeccroHarnbHON Hay4YHO- NCCreaoBaTenbCKon 3a4aym

4.1.2 Cnctema n KpuTepum oueHMBaHUA

Kputepumn oueHnBaHus
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 06sa3aTenbHbIX
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 feATeNIbHOCTU
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 onncaHue obbekra.

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

KnbepHeTnyeckme Nogxoasl B CUCTEMHOM aHanuse. Mlepapxus KUGEpHETUYECKUX 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. DNEKTPOHHBLIE apXMBbI C OTKPbLITHIM OCTYMOM ANSA 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 MIHOEKCOB.

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

WHbopMaLMOHHbIE TEXHOMOMMU U 3NEKTPOHHBIE MHCTPYMEHTbI NOArOTOBKM HayYHbIX Nybrnvkauuin. TekcToBble
NpoLleccopbl U CUCTEMbI KOMMBIOTEPHON BEPCTKM.

10

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

11

WHCTpyMeHTbI TabnnyHoro npoweccopa Ans peLleHns NpuknagHbix HayvyHo-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 SKCMEPUMEHTAarbHbIX AaHHbIX B cpedy TabnuyHoro npoueccopa.
CratucTnyeckne NHCTPYMEHTbI NakeTa aHanusa ans o6paboTku HayYHO-UCCreAoBaTeNbKUX AaHHbIX.

13

ONEeKTPOHHbIE MHCTPYMEHTHLI U NporpaMmMHoe obecneyeHne NOArOTOBKN Hay4YHbIX Npe3eHTaummn, 4OKNag0B 1
BbICTyNneHu. NMporpammHoe obecneyeHme anst NOAroToBKM M MPOCMOTPa Npe3eHTaumi B OPUCHbIX MakeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0b6ecneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 06BHEKTOB, MMMOPT MynbTUMeaua u
c034aHne MHTEPaKTMBHbIX Npe3eHTauun.

15

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

16

UckyccTBeHHbIn nHtennekT (M) B npuknagHbiX 3agadax Hay4YyHo-mccnegoBaTenbCKoro npotecca.
MHTennekTyanbHble NpOrpaMMHbIe KOMMNEKChI 1 NnaTtdopMbl Ans 06paboTkm 60MbLIMX AHHBLIX, N3BIEYEHUS
3HaHWN ¥ rMy6GoKoro aHanmaa.

17

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX U YUCMEHHbIX PELLEHWNIA B HAYYHO- UCCNEAOBATENbCKUX
3agadvax. PelleHne HayyHo- uccnegoBaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o6paboTka u BU3yanmsaumsa gaHHbIX B cucteMax komnbtoTepHon anrebpel (CKA).

18

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

19

CneumanbHble MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA 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 3aAaHuA (3aaayvu, Keuchbl)




- Co3pgaTb uepapxuto ctunen hopMaTMpoBaHUSA Hay4yHoO-uccnegoBaTenbckon nybnukaumm B cpee TEKCTOBOrO
npoueccopa.

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

- Bknountb 3awwmTy aneKTpoOHHOro TEKCTOBOrO AOKYMEHTa B Cpefe TEKCTOBOro npoweccopa.

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

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cos3gatb aBTOMaTMyecKMe CrnUCKM Hymepauumu wnnlcTpauum u Tabnuy HayyHo-uccrnegoBaTenbCKon
ny6nukaymm.

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

- JobaBnTb B AOKYMEHT Hay4HO-UCCrnegoBaTenbCKON nybnukaumMm Cnmcok NUTepaTtypbl, OCHOBaHHLIA Ha CTUNe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

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

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

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpaMMHOM MOAENW MPOrHO3NPOBaHUS B CPeAe CUCTEMbl KOMMbHOTEPHON
anrebpsbl (Mathcad, MAXIMA).

- BbInonHMTE aHanM3 OCHOBHbLIX CTAaTUCTUYECKUX (PYHKUMIA, 3aKOHOB pacnpefeneHnss 1 MeToAoB reHepauuu
Crny4anHbIX cobbITMI B MpUKNagHbix 0PUCHBIX NporpaMMHbIX naketax (MS Excel, HagcTpoika "AHann3 gaHHbIX").

- PeannsoBaTb YUCNEHHbIV SKCNEPUMEHT MPUMEHMMOCTN METOAOB CTATUCTUHECKNX UCNBbITAHWUI ANSt BbIYUCTIEHUS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHeHns 3assok CMO. PeanusoBaTb BbIYUCIEHUA B MNPUKIAQHOM MaTemMaTMyeckom nakete
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oOLeHUBaHUA 3HaHUW, YMeHUN, BnageHun (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

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

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO roKanbHbIM HOpMaTUBHbIM 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.

Mpun npoBeaeHMN 3a4eTa He paspeLlaeTcs NoNb30BaTbCs 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
lepwrtenH, HO. M. MHdopmaunoHHble . oo https://www.iprbooks
TEXHOMorMnm MoaenupoBaHus Mocksa: Poccuickuir hop.ru/115841.html
613HEC-NPOLIECCOB YHUBEpCUTET TpaHcnopTa 2020
(MUANT)
Manvesa, H. B.,|MHdopmaumoHHble Mocksa: spaTtensckui 2020 https://lwww.iprbooks

anwues, X. K. TEXHOMOrMn B ynpasneHnm Oom MNCuC 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
TEXHUYECKNI YHUBEPCUTET 2020
mmenn KO.A. MarapuHa,
ObC ACB
Jariko, H B.,|MaTtemaTuka n BblYMCIIEHUSA B https://www.iprbooks

AcTpaxaHb: AcTpaxaHckum
rocyaapCTBEHHbIN

apXUTEKTYPHO- 2021
CTPOUTENBHLIN

yHuBepcutet, 96C ACB

Kapnactok, W. B Mathcad hop.ru/115494.html

NeBunukas, I I1.,|CucTteMHbIn aHanus u| MockBa: Poccuimnckun https://www.iprbooks
MopryHos, B.  M.,|npuHATHE peieHun 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
MumeHoB 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. dyHKUMOHanNbHOEe Mocksa: Poccuinckni hop.ru/115891.html
MoAenvpoBaHune BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoueccos Ha OCHOBE (MUNT)

CTPYKTYPHOro nogxoaa

6.1.2 lononHuTenbHasa y4yebHasa nutepartypa

3aBbsnos, O. [.,|[Teopns BeposiTHOCTEN M https://www.iprbooks
MoanoseTHas, 0. B. |maTtemaTtunyeckasi 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 YHuBepcuteT 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.,|vcnerHble 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

TEXHOSOMMU 1 CUCTEMBI crierynTi p?id=202256




MNuveHoB B.W.,|MeToapl 06paboTkm http://publish.sutd.ru/
Cyspanos E.l'.,|vHdopmaummn B Hay4HbIX cre.: 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: MpomeTeii 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

Bubnuorpaduryeckasa 6asa gaHHbIX Hay4YHbIX NyGRUKaLUA POCCUACKUX YHEHBIX N MHAEKC LUTUPOBAHMUS Hay4YHbIX
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 CMoryNTO [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 no £A3blky nporpammupoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKpbiTas ceTeBass MH(POPMALMOHHAA BWKW-3HUMKIONEAWS NO MalUUMHHOMY OBYyYeHMI0 U aHanu3y AaHHbIX
[BnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMoro NporpamMmMHoOro oéecne4veHus

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 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MyrnbTuMeauiiHoe 0GOopyAOBaHWE, KOMMbIOTEPHAS TEXHWMKA C BO3MOXHOCTBIO MOAKMIOYEHUS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecneyeHMeM [oCTyna B SMEKTPOHHYH  MHGOPMAaLMOHHO-
obpa3zoBaTernbHyto cpeay

MynbTumeaminHoe o6opyaoBaHue, crneunanmampoBaHHasa Mebernb, ocka
NekumoHHas ayauTopus
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