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Pabo4yas nporpamma gMCLUNIMHBI COCTaBNEHa B COOTBETCTBMM Npuka3oMm 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, obpasoBaTenbHbIX TEXHOMNOMMN N 0COOEHHOCTEN OTAENMbHbLIX KATEFOPUI acnNMpaHToB
(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 BbINycKatoLen kadenpbi: >KykoBa JTto60Bb
3asegytowmin kadeapon TumodeeBHa

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIUHbI

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-KOMMYHMKaLIMOHHOTO KOMSiekca B 06pasoBaTenbHON M Hay4YHO-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,
onepaTMBHOIO 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 W WUCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXEHEPHbIX U HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUmm, NPOBEAEHUS 1 NPeACTaBIEeHNs 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 auccepTaumnoHHol paboTbl

MHoCTpaHHbIN A3bIK

MoaroTtoBka nybnvkauuii U (MnNn) 3asiBOK Ha NaTeHTbl HA U30OpeTeHWs, NonesHble MOAENW, NPOMbILLMEHHbIE
006pasubl, CenekUnoHHble OOCTMKEHUS, CBUAETENbCTBA O rOCyAapCTBEHHONW permcrTpaummn nporpaMm Ans 3reKTPOHHbIX
BbIYMCIIUTENbHBIX MaLWH, 6a3 AaHHbIX, TOMOMOMMiA MHTErpanbHbIX MUKPOCXEM, NPedyCMOTPEHHbIX ab3aLlemM YeTBepTbIM
nyHkTa 5 beiepanbHbIX rocy4apCTBEHHbIX TpeboBaHui

MeTogonorusi npoBeAeHNs UCCNeaoBaHUst U METOAMKA HaNUcaHusl auccepTaumm

Haquaﬂ AeATeNbHOCTb, HanpaB/ieHHada Ha NOAroToBKy AnccepTaunm K salute

2 TPEBOBAHUA K PE3YJNIbTATAM OCBOEHUA OUCLUMIINHBI

3HaTb: AkTyanbHble cnocobbl MCNONb30BaHMS ANEKTPOHHbLIX MHPOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOMOTMNA.
Moaxodbl M METOOONOMMK K HayvyHOo-UccregoBaTenbcko paboTe C UCNoNb3oBaHMEM MepenoBbiX KOMMbHOTEPHbIX
TEXHOSOTUMN.

Buapbl n pyHKLMN MOHUTOPMHIA HayYHbIX AOCTWXKEHUI, LENN 1 pesynbTaTbl MeXayHapoaHbIX uccnegosanuni. MpuHUmnbI,
cnocobbl 1 METOAbLI OpraHM3aUmm HayYHbIX NCCreaoBaHWn.

OcHOBHble MnonoXxeHust obpasoBaTesibHblX TEOPWUA, KOHLENUWUA, CUCTEM W MNPAKTUKA HayYHbIX WUCCeAOBaHWN.
TeopeTuko-mMeTogonorMyeckme OCHOBbLI OpraHn3auumn nccnegoBanuns B cpepe npodeccnoHanbHOM eATENBHOCTH.
YmeTb: CTaBuTb 3afayy M BbIMOSMHATE HayYHble UCCNegoBaHUs Npu pelleHnr NpuknagHblix NpodeccMoHanbHbIX 3agad ¢
NCNONb30BaHMEM COBPEMEHHbIX annapaTHbIX U NporpaMMHbIX CpeacTB KoOMMNeKkca MHPOPMaLMOHHO-KOMMYHUKALMOHHBLIX
TEXHOMOornn.

MpuMeHATb TeopeTuMyeckne 3HaHMA Mo MeTogam cbopa, XxpaHeHusi, 06paboTkM W nepegayn wuHdbopmauumn c
NCNONb30BaHMEM BbICOKUX KOMMbIOTEPHbIX TEXHOMOIMMIA.

Onpepenats uenu u 3agaun, YHKUUKM uccnepoBaHun. MogbupaTe NpUKNagHOM [UAarHOCTUYECKUA MPOrpamMMHbIN
WHCTPYMEHTapui 1 paspabaTbiBaTb NpOrpaMMbl KOHTPONS pe3ynbTaToB UCCNEeLOBaHUN.

Onpenenate NepcrneKkTMBHbIE HaMpaBieHUs HayuyHblX UCCnedoBaHuin B cdepe npodeccuoHanbHOW AesaTenbHOCTU.
VMcnonb3oBaTb aKCNEpUMEHTAarbHbIE M TEOPETMYECKME METOAbI UCCNeoBaHMsA B NpodeccnoHanbHOM 4eaTenbHOCTH.
OkasblBaTb KOHCYMNbTaLUMO B MOUCKE MHGOPMAaLMK MO NONyYeHHOMY 3afaHuto, cbope, aHanu3e AaHHbIX, He0OXoaNMbIX
ONS pelleHns NoCcTaBleHHbIX MPOdeCCMOHanbHbIX 3a4ad.

Bnapetb: KynbTypoli HayyHoro uccnegoBaHus B obnactm npodeccuoHanbHOM OesaATenbHOCTW, B TOM 4ucre cC
NCNoNb30BaHMEM MH(POPMALIMOHHBIX TEXHOMOIMIA.

CoBpeMeHHbIMY MeToAaMu, MPOrpaMMHbIMU MHCTPYMEHTaMU U TEXHOSOMMEN Hay4YHO-MUCCNneaoBaTeNbCKoM U NPOEKTHOM
0EeATenbHOCTN C NpUMEHeHNeM MHOPMALMOHHO-KOMMYHUKALNOHHBIX TEXHOSTOMUIA.

HaBblkaMu novcka ¢ Mcnonb3oBaHMEM MHPOPMALIMOHHbBIX cUCTEM U 633 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 M MeTOOONOrmn TEOPUN
cuctem " CUCTEMHOro aHanusa B
Hay4HO-UCCcrneaoBaTenbCKON DeaTenbHOCTMU.
Knaccudumkaums  cuctem, aHanu3  npobnemaTtuku,
CUCTEMHas MeTogoNiornsl, MoAesfb CUCTEMbI, CTPYKTypa.
3apaun aHanusa cuctem. CuctemHoe onucaHne obbekTa.
Ctpatndukaums o6bekTa HabnogeHus u aTpubytusaums.
MeTogobl onucaHus  cuctem:.  (PEHOMEHOSIOrMYeCKnUn,
CEeMaHTUYECKUA, CUCTEMHbIN, NOTMYECKUN, CTPYKTYPHbIN,
PYHKUNOHANbHbIN, NPOLECCHbIN, NOTOKOBbIN,
MHOPMAaLNOHHBIN, LLeneBon, 3a0au4HbIN,
MaTtemaTU4eCKUIn, aKCnepTHbIN, [enbdun, MO3roBon aTtaku,
accoumaTMBHbIN.

MpakTuyeckue 3aHATUS: pa3paboTka npoekTa
nccrnedoBaHMsl cUCTEMbI, Mnoabop MeTodoNOrM4Yeckon,
aHanMTUYecKon, MaTeMaTUYeckor Modenu Ons onucaHus
MPOLECCOB  MCCNeAyemMon  CUCTEMbl,  BU3yanusaumsi
npouecca nccneaoBaHus CUCTEMBI, paspaboTka
avarpammbl  CBSI3EW, COCTaBreHWe WHTENNeKT-KapThbl,
accoumaTBHas kapTa.

Tema 2. MopgenupoBaHue cuctem, onpegerneHue
CUCTEMHOW MOJENu: KayecTBeHHble W dopMaribHble
aTpubyTbl, 3ajaya aHanuMsa, MnaH 3KCMEepPUMEHTA,
MoAenupoBaHMe U cumynsuusa, obpaboTka pesynbTaToB
namepeHun. ItepatnBHocTb cuctemHoro nogxoga. O63op
KnbepHeTu4eckMx noAXo4O0B B CUCTEMHOM  aHanwuse,
knbepHeTusaumMa  CMCTEeMHOro  nogxopa. Mepapxus
KnbepHeTU4eCKUX anropuTMOB B CTPYKTYPE CUCTEMHOrO
nogxoga. Mogenu KOMNbIOTEPHOIO MPOrHO3MPOBaHMSA AN
pelweHna cucteMHbIX 3agdady. HewnpoceteBble mMogenu B
CUCTEMHBIX  WCCNEAOoBaHWsX, CWUCTEMbI Ha  OCHOBE
rnybokoro MalwuHHoro oby4deHusi, 00630p npumepoB
peLleHns NpuKNagHbIX 3aga4qy ¢ NOMOLLBI HENPOCETEBONO
nogxopaa.

lMpakTnyeckne 3aHATUA: aHanuM3 MoAenu KOMMbITEPHOro
NPOrHo3npoBaHuA, peanu3auns TEXHUYECKOro nNporHosa B
NPUKNagHoOM  BbIYUCIIUTENBbHOM MPOrpaMMHOM  nNakeTe,
NMoCTPOEHME HeNpoCeTeBON MOLENU CUCTeMbl, aHanus
apxXuUTeKTypbl N AeTanen nporpaMmMHON peanusaaumu.

Paspgen 2. OneKTPOHHbIE onbnunoTeku,
oubnuorpaduyeckne 6asbl OaHHbIX, UHOEKCUPOBAHUE U
HaykoMeTpuyeckme cUCTeMbI.




Tema 3. OneKTPOHHble MH(OPMALMNOHHO-OMONINOTEYHBbIE
cuctembl (QUBC). OcHOBHbIE (hyHKUMM U MHCTPYMeHTbl OBC
"NTAHbL", IPRbooks, Awnbykc (ibooks.ru), YHuBepcuteTckas
6ubnuoteka oHnavH. bBbubnuorpadmunyeckme 6a3bl  AaHHbIX
Hay4HbIX Nybnukaumin: nHtepdenc nonb3osatens u 6asosble
dyHKuUKM obpasoBaTenbHoM nnatgopmel KOpaiT, anekTpoHHas
6ubnunoteka elibrary.ru,

YHuBepcuteTckas nccnegosartenbckas cuctema (YNC Pocens).
Hay4yHo-uccnegoBaTensckne nouckoBble cuctembl: Google
Scholar (Akagemusi), BuknyyebHunkn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHble apXxMBbl C OTKPbITbIM OCTYNOM AfS
Hay4HbIX CcTaTem W nNpenpuHTOB (arxiv.org), uHTEpden,
OCHOBHble OyHKLUUK, NOWUCK nybnukauun, mMoaepupoBaHue,
dopmaT nybnukaumi. LiTupoBaHue Hay4HbIX nNyonvkauuin,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3anMcTBOBAHUMN.

lMpakTuyeckne 3aHATUS: opraHu3aumss paboTbl € npodunem
nonb3oBatenas B OWBC w  Hay4yHO-MccrneaoBaTernbCKMX
MOUCKOBBLIX CUCTEMAX, MCMOMb30BaHWE PecypcoB MyBnnYHbIX
obpasoBaTtenbHbiX MAatopM, WHCTPYMEHTbI LUMTUPOBAHWS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDopMaumu,
nporpammHoe obecneyeHne opraHm3aummn Gubnmorpadgunyeckmnx
AaHHbIX, opmartbl, CTUMM U cTaHdapTbl Gubnuorpaduyeckon
MHopMaumn.

Tema 4. HaykomeTpuka, HaykOMeTpuyecKkue nokasaTenu.
OcHOBHblE MNOHATUA: WHAEKC uuTuposaHus (ML), wmnakt-
daktop (M®), nHdomeTtpus, bubnmomeTpus, runepasTopcTBO,
ResearcherID, peueH3npoBanue, 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 MHOEKChI
LUMTUPOBaHUS, CUCTEMbI yKasaTernen Hay4yHoro LMTUPOBaHUS.
Poccuickuin nngekc HayyHoro umtuposanus (PUHL,), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LMTUPOBaHMSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, Nouck nybénukauun, paborta ¢ nsgaHnsMmm m
nepuvoanKon. MpuBAa3ka ny6nukauum, dopmmpoBaHme
KOnneKkymn.

MpakTuyeckne 3aHATUSA: NUYHBLIA  KabWHeT nonb3oBaTens
PWHL, pabota Cc HayKOMETPUYECKMM WHCTPYMEHTAPUEM,
npodwne  aBTopa, MNOUCK nybnukauui 1 U30AHWUNA,
chopmMurpoBaHue crnmcka nyonvkaumn.

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




Tema 5. VIHOpPMALMOHHbIE TEXHOMOMMW U  SMEKTPOHHbIE
WHCTPYMEHTbI MOArOTOBKM Hay4HbIX NyOGnukauumn. 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
WHcopmaumm, cucTembl ynpaeneHns Oubnuorpaduen B
TEKCTOBbIX MpOLeccopax U cMcTeMax KOMMbOTEPHOW BEPCTKM
(BibTeX, naketbl Mendeley, Jabref u T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeACTBa  OpraHusaumMm U MOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OKYMEHTOB B cpefe TEKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMeHTOB. ABTOMaTuU4eckue
cTunu. CospaHue n penakTupoBaHue CcTUnen.
MHoroypoBHeBble cnucku. Habop matematuyeckux dopmyrn.
3awmrta anekTpoHHoro pAokymeHTta. Co3gaHue MakpocoB.
Ccbinkn. ABTOMaTuM4eckoe cosgaHue ornaeneHuns.
ABTOMaTM4eckas Hymepauus ClMCKOB UIKOCTpaumi u Tabnuu,.
lMepeKkpecTHblE CChINKN Ha OOBEKTbI SNIEKTPOHHOrO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

MpakTuyeckne  3aHATMA:  co3daHue,  odopmiieHVe U
dopmaTmMpoBaHMEe TEKCTOBbIX  Hay4yHO-UCCriegoBaTeNbCKUX
OOKYMEHTOB B Cpefe TEeKCTOBOro npoueccopa, opraHu3aums
KONMMEeKTUBHOro A0CTyna K 3NEKTPOHHbIM AOKYMEHTaM B cpefe
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 Hag
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 peweHus». 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 pacwwmpeHnsa: 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, MHKEHEPHbIX
N SKOHOMMYECKMX 3afad B cpede TabnuyHoOro npoueccopa,
BM3yanusauusi U ctatuctmyeckast 06paboTka AaHHbIX.




Tema 7. OneKkTpOHHblIE WHCTPYMEHTbI U NpOrpamMmHoe
obecneyeHne NOAroTOBKU Hay4HbIX Npe3eHTauuin, AOKagoB n
BbICTynneHun. MNMporpammHoe obecnedyeHne Ons NOArOTOBKU 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  MNpes3eHTauun:  wabnoHbl, co3gaHne U
pefakTMpoBaHue CTUNen, CNMCkK, matemaTnyeckme opmyrebl,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPAKTUBHbIX NPe3eHTauun.

MpakTuyeckme 3aHATUA: CTPYKTypu3auuss 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, BbIYUCAUTENbHbLIE Y
MaLlUWHHbIE TexHomnornm 06paboTkn Hay4HO-
nccrneaoBaTenbCKUX AaHHbIX.

Tema 8. WckycctBeHHbI wHTennekt (MN) B npuknagHbix
3agavax Hay4yHO-uccregoBaTenbCcKoro npouecca: u3BnevYeHue
3HaHWM N aHanu3 gaHHbix. OpraHmMsauusa 3HaHUMM B cucTemax
U, mogenu npeactaBneHnst 3HaHun. PaspaboTka aKkcnepTHbIX
cuctem (OC) kak HaydyHo- wuccnegoBaTenbckasd 3agava.
lMpumeHeHue cuctem (rnybokoro) mMalimMHHOro obyyeHus Ans
peweHns MNPUKNagHbIX Hay4yHO-MccnegosaTenbCknx 3agav:
obyyeHue, TecTuMpoBaHue, Banvaaums pes3ynbLTaTos.
UHTennekTyanbHble NporpamMmmHble KOMMIEKCbl 1 nnatopmbl
ana obpaboTkm OBOonblIMX AaHHbIX, W3BMEYEHUS 3HAHUKA U
rnybokoro aHanu3sa (Deductor/Loginom).

MpakTuyeckue 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHBI,
HeMpoceTU, HEMPOHHbIE KOMMbIOTEPbl), aHanu3 n cnHtes VN,
npumepsl peanusauum nn B NpVKNagHbIX
Hay4HO-UccneaoBaTenbCKNX 3agavax.

Tema 9. NHCTpYyMeHTbI KOMMNbIOTEPHbIX  CUCTEM
aHanNUTUYECKUX W  YUCMEHHbIX pPEeLIeHUA B  Hay4Ho-
nccrnegoBaTenbCkux — 3agadax. PeweHune Hay4Ho-
uccnepoBatenbcknux 3agady metogamm CAE (Computer
Aided Engineering). Crtatuctuyeckas obpabotka wu
BM3yanusaums JaHHbIX B CUCTEMaXx KOMMbIOTEPHON anrebpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
moaenu, pa3paboTka UMUTaLMOHHOW mMoaenu.
CneuvanbHble  MHCTPYMEHTbl W CpeacTBa  A3blKOB
NporpamMMmMpoBaHNs  BbICOKOrO YPOBHA ANs  peLleHus
NpuUKNagHbIX  HayyHo-  uUccrnegoBaTenbCkUX  3ajau:
NporpaMMmMpoOBaHMe HayyHblX BbluMcreHun B Python,
ncnonb3oBaHne 6OuGNMOTEK aHanmM3a AdaHHbIX (pandas),
pelleHne BblYMCIMTENbHbBIX 3agay (numpy), BU3yanusaums
U npeactaeBneHve AdaHHbix  (Matplotlib), BbINonHeHue
Hay4yHbIX W WHXEHEepPHbIX pacy€ToB (SCipy), anropuTMbl
MawunHHOro obydveHus (scikit-learn) agna peanusaumm
cueHapueB 00paboTkM  HaydyHO-  UccrneaoBaTerbCKUX
OaHHBbIX.

MpakTuyeckne 3aHATUSA: 0OpaboTka 3KCMepUMEHTaNbHbIX
OaHHbIX B cUCTemMax  KOMMbkOTepHon  anrebpbl,
MatemMaTU4eCKMn aHanM3 M MNOCTPOEHWE KOMMbIOTEPHOW
MoZenu, BM3yanusaumsi pesynbtatoB o06paboTku Hay4yHo-
nccregoBaTenbCKUX OaHHbIX.

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

38




KoHcynbTauumn n npoMexytoyHasa atrectaums (3adver) 0

Bcero koHTakTHas pabora n CP no aucuunnuHe 34 38

4, ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

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

HanmeHoBaHWe oueHOYHOro

Moka3aTtenu oueHnBaHNS pesynbTaToB 0byveHus
cpencTtea

KnaccudumumpyeT TunoBble cnocobbl MpUMeHeHWst MHAOPMALMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUWHra Hay4HbIX LOCTMXKEHWUIA, ONUCbIBAET NPUHLMMLI, CNOCcobbl K
MeToAbl OpraHmn3aLmmn Hay4HbIX NCCnegoBaHUn. Bonpockl ans YCTHOIO
. cobecenoBaHus.

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

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa u aHanmsa
OaHHbIX, Heobxoaumble ans peLeHus nocTaBfeHHON
npodeccroHarnbHON Hay4YHO- NCCreaoBaTenbCKon 3a4aym

4.1.2 Cnctema n KpuTepum oueHMBaHUA

Kputepuun oueHnBaHns
YcTHoe cobecenoBaHme MncbmeHHas paboTta

LLikana oueHmBaHu4

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

3auTeHo o He npegycmoTpeHa
OpurMHanbeHbIl  Noaxod K marepwuany.
OTBeT NOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX ob6s3aTenbHbIX
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.
HepoctatouHaa rnybuHa n OCO3HAHHOCTb
oTBeTa. He3HaHne 3HauyuTenbHOW 4acTu
NpVHLMNnansHo BaXHbIX 3NeMeHToB
ancumnnuHbl.  MHorouucneHHble  rpybble
oLmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UJIN NHbIe MaTepuarbl, HeO6XoAMMbIe ANA OLEeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
4.2.1 MNepevyeHb KOHTPOJIbHbLIX 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.

MogaenvupoBaHue cucteMm, onpeaeneHne cUCTEMHON MoAenn: KayecTBeHHbIe U hopmarnbHble aTpubyThl, 3a4ada
aHanuaa, nnaH sKcnepuMeHTa, MoAenupoBaHe 1 CUMynsaums, obpaboTka pe3ynbTaToB U3MEPEHWIi.

KnbepHeTnyeckme Nogxoabl B CUCTEMHOM aHanuse. Mepapxus KubepHeTUYECKUX anroputMoB B CTPYKTYpe
CUCTEMHOTO Nnoaxoaa.

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 ¢ NOMOLWbHO HeVIpOCeTeBOI’O nogxoaa.

OneKTpOHHbIE MHAOPMaLMOHHO-6MbnMoTeyHble cuctemMsl (BNBC). OcHOBHbIE YHKUMM U MHCTPYMeHTbLI SBC.
Brnbnvorpadguyeckme 6a3bl JaHHbIX Hay4YHbIX Nyonukaumii: 6a3oBble YHKLMK.




Hay4Ho-nccnegoBaTensCckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHBLIE apXUBbI C OTKPbITIM AOCTYNOM ANS HAay4YHbIX
cTaTen 1 NPenpUHTOB: OCHOBHbIE (DYHKUMKU, dopmaT nybnukaumi. LinTuposaHme HayyHbIX ny6nvkaumn.

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

HauuoHanbHble n MexayHapoaHble MHOEKChl LUTUPOBaHUSA, CUCTEMbI YKasaTenen 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 npoweccopa Ansi peLleHnst NpuknagHbix Hay4yHO-UccrnenoBaTenbCkmMx 3agad.
OcHoBHble TabnunyHble npoueccopbl. CpeacTBa BU3yanu3auust Hay4YHbIX JaHHbIX.

12

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

13

ONEeKTPOHHbIE MHCTPYMEHTHLI U NporpaMmMHoe obecneyeHne NOArOTOBKN Hay4YHbIX Npe3eHTaummn, 4OKNag0B 1
BbICTyNneHu. NMporpaMmmHoe obecneyeHme ans NOAroToBKM U MPOCMOTPa Npe3eHTauni B OUCHbIX NakeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0b6ecneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. ®opmat nepeHocnmbix AokymeHToB (PDF). CBsA3biBaHMe 0O0BEKTOB, MMMOPT MynbTUMeana u
co34aHne MHTEPaKTMBHbIX Npe3eHTaumin.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UCcCneaoBaTenbCckoro npouecca: n3snedyeHme
3HaHWI 1 aHanu3 gaHHbiX. OpraHnsaums 3HaHu B cuctemax M, mogenu npeacrtaBneHms 3HaHun. PaspaboTka
aKkcnepTHbIX 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 K rMy6GoKOro aHanmsa.

17

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHANUTUYECKUX U YUCTIEHHBIX PELLEHUIA B HAYYHO- UCCNEA0OBATENbCKUX
3agadvax. PelleHne HayyHo- uccnegoBaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o06paboTka n BU3yanvsaumsa AaHHbIX B cucTeMax KoMmnbroTepHon anrebpbl (CKA).

18

MHCprMeHTbI KOMMNbKTEPHbLIX CUCTEM aHANMUTUYECKNX N YUCTTEHHbIX peUJeHVIVI B Hay4HO- uccnegoBaTtesibCKnx
3agadax. AHann3 mateMaTu4eckon Mogenu, pa3pa60T|<a MMUTaLNOHHON MOLENN.

19

CneumanbHble MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA A4 pelueHnd
NpUKNaaHbIX HAay4YHO- UccrnegoBaTesibCKMX 3aaady: ncnosibsoBaHmne 61MOnMoTEeK aHanu3a gaHHbIX, pelieHne
BblYMCNUTENBbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

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




- Co3pgaTb uepapxuto ctunen hopMaTMpoBaHUS Hay4yHO-MccnegoBaTenbckon nybnukaumm B cpeae TeKCTOBOro
npoueccopa.

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

- BknounTb 3alumTy aneKTpoOHHOro TEKCTOBOroO JOKYMEHTa B cpee TEKCTOBOro npoleccopa.

- CospgaTtb Makpoc aBTomMaTu3aumm ocopmneHns (cbopMaTpoBaHuUsl) TEKCTa B Ccpefie TEKCTOBOro npoleccopa
(no BapnaHTam).

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cosgatb aBTOMaTMyecKkue ChnUCKM Hymepauumu wnnlctpaumi wn Tabnuy  HaydHo-uccrnegoBaTenbCKon
ny6nukaumm.

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

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nNybnmkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHLIA Ha CTUMe
odopmnenus bubnuorpaduyeckoro 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.

- [ocTponTb ructorpammy MW BbINOMAHUTL 00paboTKy Habopa cnyyYamHO CreHepuMpoBaHHbIX BenMYMH (No
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

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

- BbInonHMTb aHanM3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKLMIA, 3aKOHOB pacnpefeneHnss 1 MeTofdoB reHepauuu
Crny4anHbIX cobbITMI B MpUKNagHbix 0PUCHBIX NporpaMMHbIX naketax (MS Excel, HagcTpoika "AHann3 gaHHbIX").

- PeannsoBaTb YUCINEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUHECKNX UCTIbITAHWIA ANS BbIYMCIIEHNS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHeHnsa 3assok CMO. PeanusoBaTb BbIUMMCNEHWS B MNPUKNAgHOM MaTteMaTU4ecKOM nakeTe
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BagaeHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa fesATeNbHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMeXXyTo4HoOM aTTecTauum 1 nopsaok NMUKBUAaUUM akageMnyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUMpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLEro KOHTPOISA YyCNeBaeMOoCTN U NPOMEXYTOYHOM aTTecTaumm obyyatoLwmxcay

4.3.2 dopma npoBeaeHUA NPOMEXYTOYHON aTTecTauum nNo AMcUmUninHe

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue NHasa

4.3.3 OcobeHHOCTH NpOoBeAEHNA NPOMEXYTOHYHON aTTecTaumm No AUCUUNIINHe

Bpems Ha nogrotosky oteBeTa coctasnseT 30 MUHYT.

Bpems Ha BbINOMHEHUE NpakTUYecKoro 3afaHust ¢ NPUMEHEHWEM BblYMCNUTENBbHON TeXHWKWN cocTasnset 20
MUHYT.

MNpu NnpoBeAeHNM 3a4eTa He paspeluaeTcs NonbL3oBaTbCA Y4ebHbIMU MaTepuanamm.

3ayeT NpoBOAMTCH B KOMMBLIOTEPHOM Knacce.

5. YYEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ONCUUNIIUHBI
5.1 YuyebHas nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO [op n3paHua | Ccblnka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

MpoTtogpsikoHoB, A. B.,|Anroputmbl Data Science wm https://www.iprbooks

MockBa, Bonorga:

[Mbinos, M. A.,lnx npakTuyeckasa Wdbpa -Urkerepus 2022 hop.ru/124000.html
CapoBHukos, B. E. peanusaumsa Ha Python P P
lepwrTeliH, HO. M. MHdopmaumoHHble . N https://www.iprbooks
TEXHOMorMm mMoaenupoBaHus Mocksa: Poccuitckui hop.ru/115841.html
B13HEC-POLIECCOB YHUBEpCUTET TpaHcnopTa 2020
(MUANT)
Manvesa, H. B.,|MHdopmaumoHHble Mocksa: spaTensckui 2020 https://lwww.iprbooks

anwues, X. K. TEXHOMOrMn B ynpasneHnm Oom MNCunC hop.ru/116994.html




BockoboviHukos, 0. E. |ObpaboTka n aHanu3a HoBocunbupck: https://www.iprbooks
3KCMepuUMeHTanbHbIX AaHHbIX Hosocunbupckum hop.ru/107639.htm
B naketax MathCAD wu Excel rocygapCTBEHHbIN
apXUTEKTYPHO- 2020
CTpOUTENbBHLIN
yHuBepcuteT (CnbcTpuH),
OBC ACB
domuH, B. T. MaTtemaTtunyeckoe Caparos: CapaToBckmit https://www.iprbooks
MOAEeNUpoBaHne B CUCTEME roCyAApCTBEHHbIN hop.ru/108693.htm
MathCAD TEXHUYECKUIA YHUBEPCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Iaviko, H. B.,|MaTemaTunka u BblYMCNEHUS B . . https://www.iprbooks
Kapnaciok, U. B. Mathcad ACTpaxaHb: ACTpaxaHCKui1 hop.ru/115494.htm
rocygapCTBEHHbIN
apXUTEKTYPHO- 2021
CTPOUTENbHbIV
yHuBepcutet, 36C ACB
JNeBuukas, . M.,|Cuctemubin aHanus n| MockBa: Poccuimnckun https://www.iprbooks
MopryHos, B.  M.,|npuHaTne pelueHni YHMBEPCUTET TpaHcnopTa 2021 hop.ru/122060.html
PyukvH, B. B. (MUNT)
MewwepskoBa I.M.,[Teopusa cuctem n cucteMHbIn . http://publish.sutd.ru/
BonbHoBa [1.B. aHanus Ca?;;é;%;ﬁggfpr' 2022 tp_ext_inf_publish.ph
p?id=2022105
MumeHos B. U.,|Cnctembl WCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes U. A. nHTennekta. WMHcTpymeHThI CankTt-lNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTKu. OKcnepTHble cnierynrq p?id=202316
CUCTEMBI
CynratynnuHa, A. T.,|CuctemHbi aHanus " https://www.iprbooks
baszaHoBa, A. A. dyHKUMOHaNbHoe Mockea: Poccunckum hop.ru/115891.html
MoaenupoBaHue BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoLieccos Ha OocHOoBE (MUNKAT)
CTPYKTYPHOro noaxoaa
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
3aBbsnos, O. I.,|Teopuss  BeposiTHOCTEN W https://www.iprbooks
MoanoBeTHas, 0. B. |mMaTtemaTtunyeckasi ctaTucTuka M . . hop.ru/94548.html
ockBa: MNpomeTen 2018
C npumeHeHnem Excel un
Maxima
Mockanes, M. B.,|OcHoBbl  MaTemaTuyeckoro| BopoHex: BopoHexckuit http://www.iprbooksh
Waukwmn, B. M. MOJENUPOBAHNA B CUCTEME ocypapcTBeHHbIN op.ru/72724.html
Maxima ArpapHbIi YHUBeEpcuteT 2015
um. Umnepatopa lMNeTpa
MepBoro
Pyaenko, B. . KopensumoHHo- KpacHosipck: Cnbupckun https://www.iprbooks
perpecuoHHbIn  aHanuMs B rocyAapCTBEHHbI hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HayKun u 2020
TEXHOMNOrMN NMEHN
akagemuka M.®.
PelwweTHeBa
Kopo6oea, JI. A, |Ctatuctuyeckass obpaboTka| BopoHex: BopoHexXcKuii http://www.iprbooksh
YepHsaesa, C. H.|gaHHbix B cpege wxMaxima rocyaapCTBEeHHbIN 2019 0p.ru/88437.html
CacpoHoBa, 0. A, YHUBEPCUTET UHKEHEPHbIX
[eHnceHko, B. B. TEXHOJOTNN
UnbuHa, B. A.,|Cuctema aHannTU4ecKnx Mocksa, VxeBck: https://www.iprbooks
Cunaes, I1. K. BblumcneHun MAXIMA  ans PerynapHas un hop.ru/92000.htm
HM3MKOB-TEOPETMKOB XaoTuyeckasa guHamuka, 2019
MHCTUTYT KOMMbIOTEPHbIX
nccrneoBaHun
KpemeHb, E. B.,|YvcneHHble MeToabl: https://www.iprbooks
KpemeHb, 0. A, [npaktukym B MathCad MwuHck: Bbiwaiwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python n aHanus gaHHbIx Capartos: 2019 https://www.iprbooks
CnvHknHa, A. MpocobpasoBaHne hop.ru/88752.html
Muwvenos B. W. KorHutumsHble CaHkr-MeTepbypr: http://publish.sutd.ru/
WHOpMaLMOHHbIE ’ 2022 tp_ext_inf_publish.ph

TEXHOJ1I0IMN N CUCTEMDbI

crnerynth

p?id=202256




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

5.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

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

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

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

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

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

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

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

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

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

5.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro nporpamMmmMHoro oéecneveHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema Ansi obHapyXeHUs TEKCTOBbIX 3aMMCTBOBaHWUIA B Y4Y4eOHbIX 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

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

MyanMMeLI,I/Il;IHOG o6opyp,OBaHme, cneunanm3anpoBaHHasa mebenb, gocka

JlekumoHHas ayamtopus
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