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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)"

CoctaButens (u):

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-
3asegytowmin kadeapon ByTteHko MapuHa
OpyappoosHa

MeToaunyeckuin otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

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 KOMMJiekca B 06pasoBaTenbHON M HayYHO-UCCRenoBaTENbCKON AesTeNbHOCTY

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  MHTEMNnNekTa, WHMPOPMALMOHHBIX CUCTEM, (PYHKLMOHMPYIOWMUX 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 cUCTEMAaX KOMNEKTUBHOMO JOCTYMNa K 06MnayHbiM XpaHumLwam
Hay4HbIX U UCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUmm, NPOBEAEHUS M NPeACTaBINEHNs pe3yrbTaToB HAy4YHOro UccrieqoBaHus.

- Pa3BuTb cnocobHOCTU K OBY4YeHWI0, PasBUTMIO U peanusauuy Hay4yHO-UCCIe[oBaTeNbCKOro MoTeHuuana 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 kaHOMAATCKOro 3k3aMeHa U HanucaHuy auccepTaumnoHHon paboTsl

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

MeTogonorusa npoBegeHus nccnegoBaHUsa U MeToAUKa HanucaHusa guccepTaumm

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
TEXHOMOrMN.

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-mMeToa0NorM4yeckme OCHOBbLI OpraHn3auumn nccnegoBanus B ccpepe npodeccuoHanbHOM OeATENBHOCTH.

YmeTb: CTaBuTb 3a4aydy M BbIMOSHATE HAyYHble UCCNeoBaHUSA Npy peLleHnr NpuKknagHbliX NpodeccMoHarnbHbIX 3agay ¢
NCNONb30BaHMEM COBPEMEHHBIX annapaTHbIX U NPOrpaMMHbIX CPeacTB KoMMNeKkca MHPOPMaLMOHHO-KOMMYHMKALMOHHbIX
TEXHOMOrMN.

MpumeHATb TeopeTuyeckne 3HaHMA MO MeTogam cbopa, XpaHeHusl, 00paboTkm W nepegayn wHdopmMauumn c
NCMonb30BaHNEM BbICOKMX KOMMbIOTEPHBLIX TEXHOSTOTUNA.

Onpepgenate uenu 1 3agadn, yHKkuun uccnegoBaHuin. MogbupaTb MNpuKNagHOW OUarHOCTUYECKUA MPOrpaMmHbIn
WHCTPYMEHTapuii u pa3pabaTbiBaTb NPOrpaMmmMbl KOHTPOS pe3ynbTaToB MCCNELOBaHUN.

Onpenenate NepCrneKkTUBHbIE HaMpPaBiEHUs HayYHbIX MCCNedoBaHUn B cdepe npodeccuoHanbHOW AesTeNbHOCTMY.
Vcnonb3oBaTtb aKCNEPMMEHTAsbHbBIE Y TEOPETUYECKME METOAbLI UCCIIEA0BaHMSA B NPOECCUOHANbHON OEeATENbHOCTMN.
OkasbiBaTb KOHCYNbTaLMIO B MOMCKe MHOpMaL MK No MonydyeHHOMY 3afdaHuto, cbope, aHanuse gaHHbIX, He06X0AMMbIX
OIS pelleHns NocTaBeHHbIX NPodeccMoHanbHbIX 3agau.

Bnapetb: KynbTypoli HayyHoro uccnegoBaHus B obnactm npodeccuoHanbHOM OesATenbHOCTW, B TOM 4ucre C
NCNoNb30BaHMEM MHPOPMALIMOHHBIX TEXHOMOIMIA.

CoBpeMeHHbIMY MeToAamMu, NMPOrpaMMHbIMU MHCTPYMEHTaMU U TEXHOSOMMEN Hay4YHO-MUCCneoBaTeNbCKoM U NPOEKTHOWM
OeaTernbHOCTU C NPpUMEHEHNEM MHAPOPMALMOHHO-KOMMYHUKALNOHHBIX TEXHOSOMIA.

HaBblkaMu noncka ¢ MCnosib3oBaHMEM MHPOPMALIMOHHBIX CUCTEM U 633 JaHHbIX.

3 COOEPXAHUE U NOPAOOK OCBOEHUA ANCLIUNJIUHDbI
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Paspgen 1. WHpopmaLmOHHbIe TEXHOMNormu,
KnbepHeTusauus " CUCTEMHbIN nogxon B
Hay4HO-UCCcrneaoBaTeNbCKON AeSATENbHOCTH.

Tema 1. OcHOBHble noaxodbl U MeTOAONOMMM Teopuu
cuctem n CUCTEMHOro aHanusa B
Hay4HO-UCcrneaoBaTenbCKOM 0eaTenbLHOCTMU.
Knaccudmkauyus cucTem, aHanus npobnemaTuky,
CUCTEMHasl MeTogoriornsl, MoAesfb CUCTEMbI, CTPYKTypa.
3apaun ananmsa cuctem. CuctemHoe onucaHve obbekra.
Ctpatndukaums o6bekTa HabnoaeHus u aTpubytusaums.
MeTogbl onucaHua  cuctem:  (PEHOMEHOSOrMYECKUH,
CEMaHTUYECKUA, CUCTEMHbIN, NOrMYECKUN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbIN, NOTOKOBbIN,
MHOPMAaLMOHHBIN, LleneBon, 3a0au4HbIn,
MaTtemaTU4eCcKUin, aKcnepTHbIn, [enbdun, MO3roBon aTaku,
accoumnaTuBHbIN.

MpakTnyeckue 3aHATUS: pa3paboTka npoekTa
nccrnedoBaHUsl cUcTeMbl, noabop MEeToAoNOrM4Yeckon,
aHanMTNYecKon, MaTeMaTUYeckol Modenu ans onucaHus
MPOLECCOB  MCCNeAyemMon  CUCTEMbl,  BU3yanusauusi
npouecca nccrnenoBaHus CUCTEMBI, pa3paboTka
avarpammbl  CBSI3EW, COCTaBreHWe WHTENNEeKT-KapThbl,
accoumaTBHas kapTa.

Tema 2. MopgenupoBaHne cuctem, onpegenexHve
CUCTEMHOW MOOEenu: KayecTBeHHble U opmManbHble
aTpubyTbl, 3ajaya aHanuMsa, MnaH 3KCMEepPUMEHTA,
MoAenupoBaHMe U cumynsuusa, obpaboTka pesynbTaToB
n3mepeHunn. ItepatnBHocTb cuctemHoro nogxoga. O63op
KNOEpPHETUYECKMX MOOXOAOB B CUCTEMHOM aHanuae,
KnbepHeTu3aumMa  CUCTEMHOro  nogxopa.  Mepapxus
KnOEepHEeTUYECKUX anropuTMOB B CTPYKTYPE CUCTEMHOrO
nogxoga. Mogenu KOMNbOTEPHOIO MPOrHO3MPOBaHMA AN
pelweHna cucteMHbIX 3agady. HewnpoceteBble Mogenu B
CUCTEMHBIX  MCCNEeaoBaHWAX, CUCTEMbI Ha  OCHOBE
rmybokoro MawmHHOro o0y4yeHus, o063op npumepoB
peLLeHns NpuKnagHbIX 3agay C NMOMOLLBbI HEMPOCETEBOrO
nogxopja.

MpakTnyeckne 3aHATMA: aHanuM3 MoLeNn KOMMbIOTEPHOro
NPOrHO3MpOBaHWs, peanusauus TEXHUYECKOro NporHosa B
NPUKNaaHOM  BbIYUCIIMTENBHOM MPOrpamMMHOM  MNakeTe,
NOCTPOEHWE HEWPOCETEBOW MOOENU CcucTembl, aHanus
apxXuTeKTypbl U AeTarnen NporpaMmMHON peannsauuu.

Paspen 2. OnEeKTPOHHbIE onbnunoTeku,
onbnuorpaduyeckne 6asbl OaHHbIX, UHOEKCUPOBAHUE U
HaykoMeTpuyeckme cUCTeEMBI.




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

YHuBepcuteTckas nccrnegosarenbsckas cucrema (YNC Poccus).
HayuyHo-nccnegoBaTenbckne nouckoBele cuctembl: Google
Scholar (Akagemusi), BuknyyebHukn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHble apxMBbl C OTKPbITbIM 4OCTYNOM Ans
Hay4yHbIX CcTaTen W MNpPenpuHTOB (arxiv.org), uHTEepden,
OCHOBHble PYHKUMK, MOMUCK nybGnukauun, moaepupoBaHue,
dopmaT nybnukaumin. LiMTupoBaHMe HayudHbIX NybGnukauumn,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3auMCTBOBAHUMN.

MpakTuyeckne 3aHATWUS: opraHu3aums paboTbl ¢ npodunem
nonb3oBatena B OWBC wu  Hay4yHO-MCCreaoBaTerNbCKMX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PecypcoB MyOnmnYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpadumyeckon  nHGpopmaumn,
nporpaMmmHoe obecnevyeHne opraHnsauumn Gubnuorpadmyeckmx
AaHHbIX, opMaThl, CTUNN U CTaHgapTbl Bubnmorpaduyeckon
nHdopmaumm.

Tema 4. HaykomeTpuka, HaykOMeTpuUYecKkMe nokasaTenu.
OcHOBHblE MNOHATUS: WMHAEKC uuTupoBaHus (ML), wmnaxT-
daktop (M®), nHdomeTtpus, bubnmomeTpus, runepasTopcTBO,
ResearcherID, peueH3npoBaHue, DOI. Tunbl MHOeKkcos: 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
LUUTMPOBAHUS, CUCTEMBI yKasaTenen Hay4yHOro LUUTUPOBaHWUS.
Poccuiickuin nHaekc HaydHoro untuposaHus (PUHLL), HayyHble
nyénukaum poCCUMCKUX YYEHBIX W  MWHOEKC LMTUPOBAHMWSA
Hay4HbIX cTaTel. HaykomeTpuyeckun nHctpymeHtapuin PUHL,
npodunb aBTopa, Nouck nybénukaumi, pabota ¢ U3gaHNSMK 1
nepuvoanKon. MpuBAa3ka ny6nukauum, dopmmpoBaHme
KOnneKkymn.

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

Paspgen 3. WHdopmatnsauma Hay4yHO-UccneaoBaTenbCKom
OEeATeNbHOCTU, KOMMbIOTEPHbIE CpeacTBa NoAOEpPXKN HayvyHO
-1ccrnegoBaTeNnbCKOro npouecca.




Tema 5. VIHOpPMAaLMOHHbIE TEXHONMOMMU U SNEKTPOHHbIE
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 UM dopmaTtbl  bubnuorpaduyeckom
WHcopmaumm, cucTembl ynpaeneHns Oubnuorpaduen B
TEKCTOBbIX MpoLeccopax U cMcTeMax KOMMbIOTEPHOW BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref n T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeAcTBa  opraHusaumMM U NOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OKYMEHTOB B Cpede TEeKCTOBOro
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,.
lMepeKkpecTHbIe CChINKN HAa 0OBbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

lMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve K
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
AOKYMEHTOB B cpefe TeKCTOBOro npoueccopa, opraHusauus
KONNEKTUBHOIO AOCTYNa K 3NEKTPOHHbLIM [OKYMEHTaM B cpeae
obnayHon cnyx6bl (OneDrive, Google Drive, AHgekc.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 Hag
mMaccmBaMmu U matpuuamu B TabnuyHom npoueccope. PeleHne
CUCTEMbI  YPABHEHUN  PA3NUYHLIMU  BbIYUCIUTENbHBIMA
MeTogamu. IHCTpYMEHTbI A1a peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4Tto  ecnuy».  WMHCTpyMeHTbl  Ans  pelleHust
aHanuTMYeCKUX 3ajay: «Mnouck pelleHusy. WHCTpyMeHThI
TabnuMyHOro npoueccopa Aansa paboTel C AuarpaMmmamu wu
rpacdomkamu  cyHkumn. CpeactBa  Busyanusaums  HaydHbIX
OaHHbIX. PopMaT XpaHeHWs, UMMOPT U 3CKNOPT HayYHbIX U
3KCMepuMMeHTanbHbIX  [daHHbIX B cpegy  TabnuyHoro
npoueccopa. [lakeT pacwupeHusa: HaacTporka "AHanua
OaHHbIX". CTaTUCTUYECKNe UHCTPYMEHTLI NakeTa aHanusa ans
06paboTKkn Hay4yHO-MCCNeaoBaTeNbKMX AaHHbIX: TMCTporpamma,
BEPOSATHOCTHbIE pacnpeaeneHunsi, ynopsgoydeHne AaHHbIX, paHr,
MPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpaKTu4eckne 3aHATUA: pacdeT MaTeMaTUYECKUX, UHKEHEPHbIX
M SKOHOMMWYECKMX 3aday B cpede TabrnvuyHoro npoueccopa,
BM3yanusauusi U ctaTuctudeckas o6paboTka AaHHbIX.




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

MpakTuyeckme 3aHATUA: CTPYKTypu3auuss U odopmneHune
Hay4YHO-UCCreaoBaTENbCKUX  OOKNaA0B W SMEKTPOHHbIX
npeseHTauui, oOpraHuM3auMs KOMMEKTMBHOMO goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpege o6nayHoln cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

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

Tema 8. WckycctBeHHbI wHTennekt (M) B npuknagHbix
3agadvax Hay4yHO-UccregoBaTenbCKoro npouecca: u3BneveHue
3HaHWM N aHanu3 gaHHbix. OpraHMsauusa 3HaHUMM B cucTemax
U, mogenu npeactaBneHnst 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) kak HayyHO- wuccriegoBaTenbckasi 3ajada.
MpumeHeHne cuctem (rnybokoro) mMawmMHHOro oby4veHus ansi
pelleHns MPUKNagHbIX Hay4yHO-UccneaoBaTenbCkUX  3apad:
obyueHue, TecTMpoBaHue, Banuaaums pe3ynbTaToB.
MHTennekTyanbHble NporpammHble KOMMIEKChl 1 nnaTopmbi
ana obpaboTkm OGOonblMX AaHHBIX, M3BMEYEHMSI 3HAHUA W
rnybokoro aHanusa (Deductor/Loginom).

MpakTnyeckue 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHBI,
HelpoceTU, HEMPOHHbIE KOMMbIOTEPbl), aHanu3 n cnHtes VN,
npumepsl peanusauum nn B NpVKNagHbIX
Hay4YHO-UccrnefoBaTeNbCKUX 3adaqax.

Tema 9. UHCTpYyMeEHTbI KOMMbIOTEPHBIX ~ CUCTEM
aHanUTUYEeCKMX W  YUCMNEHHbIX peLlleHUn B  HayvyHO-
nccnepoBaTernbCKnx 3agavax. PeweHune Hay4Ho-
uccrnegoBatenbcknx 3agady metogamm CAE  (Computer
Aided Engineering). Crtatuctuyeckas obpaboTka w
BM3yanusaumsi 4aHHbIX B CUCTEMAX KOMMbIOTEPHON anredpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
Mozenwu, pa3paboTka UMUTALNOHHOM Moaenw.
CneunanbHble  VMHCTPYMEHTbI U cpeactBa  SI3bIKOB
NPOrpaMMMPOBAHNSA  BbICOKOTO YPOBHSA [OMsl  peLleHus
NPUKNagHbIX  Hay4HO- nuccnegoBaTenbCkMX  3ajad:
nporpaMMmMpoBaHUEe HayyHbIX BbluucrieHun B Python,
ucnonb3oBaHve 6MONUOTEK aHanM3a pAaHHbIX (pandas),
peLleHne BblYMCNUTENbHBLIX 3agad (numpy), Bu3yanusauus
W npeactaeBneHne [AaHHbix  (matplotlib), BbInonHeHue
Hay4HbIX W UWHXEHepHbIX pac4E€ToB (Scipy), anropuTmbl
MawwunHHOro obydeHus (scikit-learn) agna peanusaumm
cueHapueB 00paboTKM  HaydHO-  UCCredoBaTENbCKUX
OaHHbIX.

MpakTuyeckne 3aHATUS: 0OpaboTka 3KCMEepUMEHTAaNbHbIX
JaHHbIX B CUCTEMax  KOMMblOTepHon  anreGpbl,
mMaTeMaTMYeckuii aHanm3 M MNOCTPOEHUE KOMIMbIOTEPHOM
moaenu, Bu3yanusauus pesynbTaTtoB 06paboTkM Hay4yHo-
nccnenoBaTenbCKMX AaHHbIX.

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

38

KoHcynbTauumn n npoMexytoyHasa atrectaums (3adver)




Bcero koHTakTHas pabota u CP no aucumnnuHe 34 38

4. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

4.1 OnucaHne nokasarterneun, KpuTepmeB U CUCTEMbI OLLEHMBaHUA pe3yNibTaTOB 00y4YeHus
4.1.1 lNokasaTenu oueHMBaHUA

HavmeHoBaHWe OLEeHOYHOro

lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
cpencrtea

KnaccuduumpyeT TunoBble cnocobbl NpUMeHeHWst MHAOPMAaLMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUWHra Hay4HbIX LOCTMXKEHWUIA, ONUCbIBAET NPUHLMMLI, CNOCobbl K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpochl ans YCTHOro
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAdbl U MpOrpamMmMHble MHCTPYMEHTbI And|pakTuko-opueHTMpoBaHHbIE
aBTOMaTM3aUMnM M WUHdoOpMaTU3aUUM Hay4HO-UCCreAoBaTENbCKON U|3agaHus.

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa u aHanmsa
OaHHbIX, Heobxoaumble ans peLueHus nocTaBfieHHON
npodeccroHarnbHON Hay4HO- NCCreaoBaTenbCKoN 3a4aum

4.1.2 Cuctema u KpuTepun oLeHNBaHUSA

KpuTepun oueHBaHus

LLikana oueHmBaHu4
YcTHoe cobecenoBaHme MncbmeHHas paboTta

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

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

CYLLECTBEHHbIE OLUMOKM unmn npobernbl B

3HAHUAX Cpasy MO HECKOSIbKMM Temawm,
He3HaHue OCHOBHbIX TEPMUHOB.
HepoctatouHaa rnybuHa n OCO3HAHHOCTb
oTBeTa. Hes3HaHMe 3HauYuTenbHOW 4acTu
NpyHLMNnaneHo BaXHbIX 3NeMeHTOB
ancumnnuHbl.  MHorouucneHHble  rpybble
oLmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUS UM UHbIe MaTepuarnbl, He06XxoaNMbIe ANA OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
4.2.1 MNepevyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Cemectp 1

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

5 MogaenvupoBaHue cucteMm, onpeaeneHne CUCTEMHOM MOAENN: KaYeCTBEHHbIE U hopmarbHble aTpubyThl, 3agada
aHanusa, nnaH aKkcnepuMeHTa, MoAenupoBaHne 1 cuMynsauua, o6paboTka pe3ynbTaToB U3MEPEHUIA.

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

CMCTEeMHOro nogxoga.

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

Brnbnuorpadguyeckme 6a3bl JaHHbIX Hay4YHbIX Nyonukaumii: 6as3oBble YHKLMK.

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

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

OneKTpOHHbIE MHOPMaLMOHHO-6MbnMoTeYHble cuctemMsl (BNBC). OcHOBHbIE YHKUMM U MHCTPYMeHTLI SBC.

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




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

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

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

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

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

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

OcHOBHble TabnuyHbIe npoueccopbl. Cpeﬂ,CTBa Budyanusayna HayyHbIX OaHHbIX.

WHCTpymMeHTBI TabnmyHoro npoueccopa Ansi pelleHust IpuknagHelX HayvyHo-uccnegoBartenbsckux 3agad. ®opmar
12 |XpaHeHus, UMMNOPT U 3CKNOPT HayYHbIX M SKCMEPUMEHTamNbHbIX AaHHbIX B cpeay TabnuMyHoro npoueccopa.
CratucTnyeckne MHCTPYMEHTbI NakeTa aHanusa ans o6paboTku Hay4YHO-UCCreAoBaTeNbKUX AaHHbIX.

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

13 N .
BbICTYNNEHUN. I'IporpaMMHoe obecneyveHne Ona noaroToBkM M NpocMoTpa npes3eHtauun B Oq)VICHbIX nakertax.

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0becneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
14 BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 00BEKTOB, MMMOPT MynbTUMeana u
co34aHne MHTEPaKTMBHbIX NMpe3eHTaumin.

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

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

MHCTPYMEHTbI KOMMBLIOTEPHBLIX CUCTEM aHaNUTUYECKUX U YUCMEHHBIX PeLLeHNn B Hay4YHO- nccrnenoBaTernbCKkmx
17 3apadax. PelwweHne HayyHO- uccnegosaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
Crartuctmdeckas obpaboTka n Bu3yanmsaumnsa AaHHbIX B cucTemax KomnbtoTepHon anrebpel (CKA).

MHCprMeHTbI KOMMNbKTEPHbIX CUCTEM aHANTUTUYECKUX N YUCTTEHHbIX peLLIEHI/IVI B HAay4HO- nccrnegoBatesibCKnux

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

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

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

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

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

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

- CospgaTb Makpoc aBTomMaTusaumm odopmneHns (dpopmaTnpoBaHnsl) TeKCTa B cpefie TEKCTOBOro npoueccopa
(no BapuaHTam).

- BeinonHuTbL aBTOMaTUYeCcKoe cosgaHue ornaBreHns Hay4YHo-uccneaoBaTenbCckon nybnmkaumm.

- Co3paTb aBTOMaTU4YECKME CMUCKM HyMepauuu WNnicTpauui n Tabnuy Hay4YyHo-uccreaoBaTeribCKon
nyonukaymm.

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

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

- PewmTb cuctemy nuHenHbIX ypaBHEHMIN C MOMOLLbIO MHCTPYMEHTOB TabnmMyHoro npoleccopa.

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

- TMocTponTtb ructorpaMmy M BbINOMHUTL 0OpaboTKky Habopa CrnyvyamHO CreHepuMpoBaHHbLIX BeNWYMH (MO
BapuaHTy).

- PaspaboTatb cueHapuii aBToMaTu3aLmmn NHXEeHEPHbIX BbIYMCIEHWI (MO BapuaHTam).

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

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

- PeannsoBaTb YUCINEHHbIV 9KCNIEPUMEHT NPUMEHUMOCTN METOAOB CTAaTUCTUHECKUX UCNbITAHWUI ANS BbIYUCTIEHMSA
napamMmeTpoB PU3NYECKMX OOBEKTOB.

- [poBecTn nccnegosaHve BNUMAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOro OGCMYXMBaHUS Ha BpPeMeHHbIe
XapakTepuctukm wucnonHeHns 3assok CMO. Peanus3oBaTb BblMUCIEHMS B NPUKNAAHOM MaTeMaTU4ecKoM nakeTe
(MathCAD, MAXIMA).

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




4.3 MeToau4yeckue matepuarbl, onpegensiowme npoueaypbl OLeHUBaHUs 3HAaHUW, YMEHUIN, BraaeHMn (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

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

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

4.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + lMucbMeHHada KomnbloTepHoe TecTupoBaHue WHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOUYHOM aTTecTauum No ANCLUUNIINHEe

Bpems Ha nogroToBky oTBeTa coctaBnsaeT 30 MUHYT.

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

Mpu npoBeaeHUn 3a4eTa He paspeLlaeTcs Nonb3oBaTbCs y4eOHbIMU MaTepmanamu.

3ayeT NPoBOAMTCS B KOMMLIOTEPHOM Knacce.

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

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

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

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




6.1.2 JononHuTenbHasa y4yebHasa nutepartypa

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

Teopua  BepoATHOCTENM U
maTemaTtuyeckasl cTaTUcTuka

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

Mocksa: NpomeTen 2018

C npumeHeHnem Excel un

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

Maxima ArpapHbii YHuBepcuteT 2015

um. UmnepaTtopa lNeTpa
MepBoro

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

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

Excel n Mathcad YHUBEPCUTET HayKu n 2020

TEXHOMNOTrNN NMEHN
akagemunka M.®P.
PelwweTHeBa

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

PU3NKOB-TEOPETMKOB XaoTudeckas AMHaMu1Ka, 2019

MHCTUTYT KOMMbIOTEPHbIX
nccnegosaHnn

KpemeHb, E. B.,|vcneHHble MeToabl: https://www.iprbooks
KpemeHb, 0. A.,|npaktukym B MathCad MuHck: Bbiwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python 1 aHanu3 gaHHbIX Capartos: 2019 https://www.iprbooks
CnunHkuHa, A. MNpodobpasoBaHne hop.ru/88752.html
Muwvenos B. W. KorHutumsHble CaHkT-TeTepbypr: http://publish.sutd.ru/

WHOpMaLMOHHbIE CnerynT ’ 2022 tp_ext_inf_publish.ph

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

HayKa O JaHHbIX N MaLUUHHOE . ing.php?

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

56721

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

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

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

65848

5.2 NMepe4yeHb npoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUMOHHO-CMPABOYHbIX CUCTEM

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

https://arxiv.org/

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

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

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

MHdopmaumoHHaa cnpaBodHas cucteMa «3ONEeKTPOHHbIM LUEeHTp chpaBkum M obydeHms Microsoft Office»
[OnekTpoHHbIn pecypc]. URL: https://support.office.com/ru-RU)

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

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

5.3 MepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCTpaHsaeMoro nporpaMmmMHoro o6ecrneveHus

MicrosoftOfficeProfessional
Microsoft Windows




Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHasa cuctema Ansi oOHapy)XeHMs1 TEKCTOBbIX 3aUMCTBOBAHUM B Y4eOHbIX W HayuyHbiX paboTax
«AHTunnarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneHuyeckas Bepcusi)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuuninuvHe

AyauTopus OcHalleHne

MynbTumeaniiHoe obopyaoBaHue, KOMMNbIOTEPHAs TEXHWKA C BO3MOXHOCTbIO MOAKMIOYEHUsT K
KomnbloTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneM [ocTyna B 3MEKTPOHHYD  UMHAOPMALIMOHHO-
obpasoBaTesbHyto cpeay

MynbTumegunHoe obopyaosaHue, cneunanusmposaHHas mebenb, Aocka

JlekumoHHas aygutopms
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