MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

YTBEPXOAIO

MepBbIi NnpopekTop, NpopekTop no YP

A.E. PyauH

«21» 02 2023 ropa

Pa6o4yana nporpamma gUCLUNNUHBI

2.1.4

| COBpeMeHHbIe MHd)OpMaLLMOHHbIe TEXHOJI0OTNN B Hay‘-IHOI;l OeATEeNbHOCTU

Y4yebHbIi nnaH:

Kadeapa:

2023-24 yu.rog 2.6.16. TexHonorms npon3soacTBa U3Lennin TEKCTUNBHOW N NErKon
npombiwneHHocTn Xapx 2023 OO0.plx

| 36 | MHdopMaUMOHHBIX TEXHOMOMIA

HayyHas cneumansHOCTb:

YpoBeHb 06pa3oBaHus:

dopma 0by4eHuns:

MnaH y4ye6GHoro npouecca

2.6.16. TexHonornsa npon3BoACTBa NU3aennii TEKCTUNBHON U NErKon
NPOMbILLNEHHOCTH

acnupaHTypa

O4HasdA

KoHTakTHas paboTa R
CemecTp obyyatoLmxcs Cam. | KoHTponb, ;Eggf: n OMG;())KPI\:;HOV,
(kypc ansa 3A0) Mex MpakT. | Pabota vac. 3ET paTTeC1¥aLI,VIVI
v 3aHATUS
1 L 17 17 38 2 3auer
PO 17 17 38 2
NToro I 17 - s >
PN 17 17 38 2

CankT-lNeTepbypr

2023
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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)"
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMUMNIIUHBI

1.1 Uenb aucuunnuubl: CdhopmmpoBaTb y acnMpaHTOB 3HaHUS, YMEHUS W HaBblkOB 06MacTu npvMeHeHus
BbICOKMX  TEXHOMOrMW U  MNpUKNagHbIX CPeAacTB (B T.4. OCHOBAHHbIX HA  WCKYCCTBEHHOM  WHTEMMeKTe)
NH(OPMaLMOHHO-KOMMYHMKALIMOHHOIO KoMMnekca B obpasoBaTenbHOM U Hay4YHO-MCCneaoBaTeNbCKOM eATENbHOCTH

1.2 3agayum AMCLUUNTIUHbI:

- O3HaKOMUTb C NepefoBbIMU NOAXOAAMU U METOAOMNOMMAMU UCNOMNb30BaHUA

NpUKNagHbIX MHPOPMALIMOHHO-KOMMYHUKaLMOHHBIX TEXHOMNOIIA B HAay4YHO-UCCNeA0BaTENbCKOM MNpoLiecce.

- CchopmmnpoBaThb HaBbIKM MPAKTUYECKOTrO MPUMEHEHNS NMPUKNaAHbIX CUCTEM

WCKYCCTBEHHOTO WHTENneKkTa, WHMOPMALMOHHBIX CcUCTEM, (YHKLMOHMPYIOLMX Ha OCHOBE  BbICOKUX
KOMMNbIOTEPHbIX TEeXHOMorun, obecneymBaloLUX aBTOMATM3auUMIO BBOAA, HakonneHus, o06paboTkv, nepegauu,
onepaTUBHOrO yNpaBreHnsl Hay4YHOW 1 UccreoBaTeNnbCKoW HdopMaLlmen.

- BblpaboTtatb npakTU4eckMe NpuKNagHble HaBbIKM  UCMONb30BaHWA WHAOPMALMOHHBIX PECYypcoB B
06pa3oBaTenbHOWN U HayYHO-UCCNea0BaTENbCKON AeATENbHOCTY.

- OBnageTb TEXHUYECKUMN NpreMamun paboTbl B CUCTEMAaX KOMMEKTMBHOIO AOCTyNa K 06nayHbiM XpaHunuiam
Hay4HbIX U MCCnenoBaTenbCKMX AaHHbIX, MPUKNAAHbIM NPOrPaMMHBLIM MaKeTaM MHXEHEPHbIX M Hay4HbIX BbIYUCIIEHWHN,
nnatcgopmam, HeobXoAMMbIMIU ANS OpraHM3aummn, NPoBeAEHUS 1 NPeACTaBNeHNs pe3ynbTaToB Hay4YHOro UCCNeaoBaHUs.

- Pa3Butb cnocobHocTn k 0ByuyeHuto, pasBUTUIO U peanu3auum Hay4yHO-MCCreAoBaTenbCKoro noteHuuana B
YCINOBUSIX HEMPEPBLIBHOIO Pa3BUTUSA

W COBEPLUEHCTBOBAHUS CPEACTB KoMMekca MHpopMaLnoHHO-KOMMYHUKALIMOHHBIX TEXHOMOTMIA.

1.3 MecTo gMCLUMNNUHBI B CTPYKTYpe NporpamMmMbl acCMpaHTypbl:

OucumnnunHa oTHocutes kK OBpasoBaTenibHOMY KOMMNOHEHTY «ucunnimHel (Moaynu)y» MNporpammbl NOArOTOBKM
Hay4HbIX U HAy4YHO-NeJarorMyecknux KagpoB B acnmpaHType

3HaHWsi U yMEHUS, MONyYEHHbIE acnnpaHTaMm Npy N3y4eHun 4aHHON AUCLUMNIMHBI, HE0O6X0AUMbI NPY NOATOTOBKE
K coave kaHauaaTCKoro ak3ameHa M HanmMcaHum amccepTaumoHHON paboTsl

MHoCTpaHHbIN A3bIK

MogrotoBka nyGnukauui U (UNKN) 3asiBOK Ha nNaTeHTbl Ha U306peTeHus, nonesHble Modenu, NPOMbILUSIEHHbIE
06pasLpbl, CeNneKkUMOHHbIE OOCTWKEHNS, CBUAETENBCTBA O rOCYAAPCTBEHHOW perncTpauuy nporpamm Anis SreKTPOHHbIX
BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHMI

MeTogonorusi NnpoBeaeHUst UCCreqoBaHUS U METOAMKA HanUcaHus guccepTaumm
HayuHas gesitenbHOCTL, HanpaBneHHas Ha NOAroTOBKY AUCCepTaLUMm K 3aliuTe

2 TPEBOBAHUA K PE3YNIbTATAM OCBOEHUA OUCLUMINHDI

3HaTb: AkTyanbHble cnocobbl MCNONb30BaHMS ANEKTPOHHBLIX MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMNA.
Moaxodbl M METOOONOMMKD K Hay4yHO-UccregoBaTenbCcko paboTe C UCNnoNb3oBaHMEM MepenoBbiX 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 KoOMMNeKkca MHPOPMaLMOHHO-KOMMYHUKALMOHHBLIX
TEXHOMOrnNn.

MpuMeHATb TeopeTuMyeckne 3HaHMA Mo MeTogam cbopa, XpaHeHusi, 06paboTkM W nepegayn wuHdopmauumn c
NCNONb30BaHMEM BbICOKUX KOMMbIOTEPHbIX TEXHOMOMMMA.

Onpepenats uenu U 3agaun, YHKUUM uccnepoBaHun. MogbupaTe NpUKNagHOM [UAarHOCTUYECKUA MPOrpamMMHbIN
WHCTPYMEHTapui 1 paspabaTbiBaTb NpOrpaMmMbl KOHTPONS pe3ynbTaToB UCCNEeLOBaHUN.

Onpenenatb NepcrneKkTVBHbIE HampaBieHUs HayyHblX UCCNedoBaHuin B cdepe npodeccuoHanbHOW AesaTenbHOCTU.
Mcnonb3oBaTb aKCNeEpUMEHTarbHbIE M TEOPETMYECKME METOAbI UCCNEeoBaHMsA B NPodecCcnoHanbHoOM 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 MHOPMALMOHHO-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.
MeToaobl onucaHuss  cuctem:.  (PEHOMEHONOrMYECKUHA,
CEeMaHTUYECKUA, CUCTEMHbIN, NOrMYECKUN, CTPYKTYPHbIN,
PYHKUMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMALIMOHHBIN, LieneBon, 3aJa4HblN,
MaTtemaTU4eCKuin, akcnepTHbln, [denbdun, MO3roBor aTtaku,
accoumaTMBHbIN,

MpakTnyeckme 3aHATUSA: paspaboTtka 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 MOAXO040B B CUCTEMHOM aHanuse,
knbepHeTM3aumss  cucTeMHoro  nogxopa. Wepapxus
KnbepHeTMYeCcKMX anropuTMOB B CTPYKTYpe CUCTEMHOro
nogxoga. Mogenv KOMMbIOTEPHOrO NPOrHO3NPOBaHMA ANS
pelleHnsa cucTeMHbIX 3agad. HewnpoceTteBble mogenn B
CUCTEMHbIX  WUCCNeaoBaHUsIX, 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 MNPOrpaMMHOM  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 MHOPMALNOHHO-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
dyHKuUKM obpasoBaTenbHoM nnatdopmbl KOpanT, anekTpoHHas
6ubnuoTteka elibrary.ru,

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

MpakTuyeckue 3aHATUS: opraHu3auusi paboTbl C npodunem
nonb3oBatena B OWBC wu  Hay4yHO-MCCreaoBaTerNbCKMX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PecypcoB MyOnmnYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WHCTPYMEHTbl LMTUPOBaHMS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDoOpMaumu,
nporpaMmmHoe obecneveHne opraHnsaummn Gudnuorpaduyeckmx
AaHHbIX, opMaThl, CTUNN U CTaHgapTbl Bubnmorpaduyeckon
nHdopmaumm.

Tema 4. HaykomeTpuka, HaykOMeTpuyecKkue nokasaTenu.
OcHOBHblE MNOHATUS: WHAEKC uuTupoBaHus (ML), wvmnakT-
daktop (UP), nucbomeTtpus, bMbnmomeTpms, rmnepaBTopcTBo,
ResearcherID, peueHaunpoanue, DOI. Tunbl nHgekcos: XupLia,
KapgawbsH, PUHL, g-nHaekc, i- nHaekc, CiteScore. OCHOBHbIE
arperatopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauuoHanbHble 1 MexayHapoOHble WHOEKCbI
UMTUPOBAHUA, CUCTEMbI yKasaTenen Hay4yHoro LUTUPOBAHUS.
Poccuickmin nngekc HayyHoro umtuposanus (PUHL,), HayyHble
nyonvkaum pPOCCUMACKUX YYEHbIX W MHOEKC LUTUPOBAHUS
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, Nouck nybénukauyun, paboTta ¢ U3gaHUaMU 1
nepuoamuKon. Mpueaska nyénukauum, dopmupoBaHue
KOnneKymn.

MpakTuyeckne 3aHATUSA: NUYHBLIA  KabuHeT nonb3oBaTens
PUHL, pabota Cc HayKOMETPUYECKMM WHCTPYMEHTAPUEM,
npodunb  aBTopa, MNOWCK Nybnvkauum 1 U3JaHuN,
dopmMmpoBaHMe crnmcka nyonmkauui.

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




Tema 5. VIHOpPMAaLMOHHbIE TEXHOMOMMW U 3MEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX MyOGnukauui. TekcToBble
npoueccopbl  (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T.4.), cuctemsbl
KoMmnbloTepHo BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopTt, akcnopT U1 dopmaTbl  6Gubnuorpadudeckon
WHcpopmaumm, cuctembl ynpaeneHns 6ubnuorpacduen B
TEKCTOBbIX MpoLeccopax U cMcTeMax KOMMbIOTEPHOW BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref n T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CpeAcTBa  opraHusaumMM U NOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OOKYMEHTOB B cpefe TEKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMeHTOB. ABTOMaTuyeckune
cTunu. CospaHue " pefakTupoBaHue CTUnen.
MHoroypoBHeBble cnucku. Habop matematuudeckux copmyrn.
3awmta 9nekTpoHHOro pJdokymeHta. CosgaHue MaKpOCOB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBfeHus.
ABTOMaTM4eckas Hymepauus ClMCKOB MUIIKOCTpaumi u Tabnuu.
lMepeKkpecTHbIe CChINKN HAa 0OBbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

lMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve K
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
[OKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, OpraHusauus
KONNEKTUBHOIO AOCTYNa K SNEKTPOHHbIM JOKYMEHTaM B cpefe
obnayHon cnyx6bl (OneDrive, Google Drive, AHgekc.duck,
O6nako Mail.ru).

Tema 6. MIHCTpyMeHTbl TabnmMyHOro npoueccopa Ans peLlleHns
NpUKNagHbIX HayyHo-uccregoBaTenbckux 3agad. OcCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. MaremaTuyeckme onepaumm Hapg
MaccuMBamMu U matpuuamu B TabnnyHom npoteccope. PelueHne
CUCTEMbl  YPaBHEHUN  Pas3NUYHbIMU  BblYUCAUTENbHBIMA
MeTogamu. MIHCTpYMeHTbI A1a peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4To0  ecnuy».  VIHCTpyMeHTbl  Ans  peLlleHus
aHanuTMYeCKUX 3ajay: «Mnouck pelleHusy. WHCTpyMeHThI
TabnuMyHOro npoueccopa Aansa paboTel C AuarpaMmamu wu
rpacomkamun  yHkuun. Cpenctea  Bu3yanusaumsi  HayvHbIX
OaHHbIX. dopmaT XpaHEeHUs, UMMOPT U 3SCKMOPT HaYYHbIX U
3KCNepMMeHTanbHbIX  OdaHHbIX B cpegy  Tabru4yHoro
npoueccopa. [lakeT pacwupeHusa: HaacTporka "AHanua
AaHHbIX". CTaTucTnyeckne MHCTPYMEHThI NakeTa aHanusa ans
06paboTKnN Hay4yHO-MCCneaoBaTENbKMX AaHHbIX: TMCTpOrpamma,
BEPOATHOCTHbIE pacnpeaeneHus, ynopsagodeHue AaHHbIX, paHr,
NPOLEHTUIb, CTaTUCTMKA, MaTeMaTnyeckas obpaboTka.

MpakTuyeckme 3aHATUSA: pacdeT MaTeMaTUYECKNX, UHKXEHEPHbIX
N SKOHOMMYECKMX 3afad B cpede TabnuyHoOro npoueccopa,
BM3yanusauusi U ctatuctmyeckasi 06paboTka AaHHbIX.




Tema 7. OneKTPOHHblIE WHCTPYMEHTbI W MNpPOrpaMmHoe
obecneyeHre NOAroTOBKMN Hay4HbIX Mpe3eHTauun, AOKTagoB U
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npes3eHTauunm B oduCHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npe3eHTaumi B cuctemax
KOoMnbloTepHOW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocuMbIX AokymeHTOB (PDF). NHCTpymeHTbl pa3paboTku
AMEKTPOHHbLIX  Mpe3eHTauun:  WwabnoHbl, co3gaHue u
pefakTMpoBaHue CTUNen, CNMCkK, matemaTnyeckme opmyrebl,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPaKTUBHbIX NPe3eHTauun.

MpakTnyeckne 3aHATUSA: CTPYKTypu3auus U odopmiieHue
Hay4YHO-UCCreaoBaTENbCKUX — OOKNaA0B W 3MEKTPOHHbIX
npeseHTauuit, oOpraHMsaums KOMMEKTMBHOro goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpefe o6nayHon cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Paspen 4. VHTennekTyanbHbIN NOAXOA, BbIMMCIUTENbHbIE U
MaLUUHHbIE TexHonornm obpaboTku Hay4Ho-
nccrnegoBaTenbCKMX AaHHbIX.

Tema 8. WckycctBeHHbIn wHTennekt (MW) B npuknagHbix
3apavax HayyYHO-UccrenoBaTenbCKoro npolecca: u3BneveHue
3HaHWMM M aHanu3 gaHHbix. OpraHnsauusa 3HaHWM B cucTemax
U, mogenu npeacTtaBneHnsi 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) kak HayyHO- wuccriegoBaTenbckasi 3ajava.
MpumeHeHue cuctem (rnMyboKOro) MallMHHOrO obyyeHus Ans
pelleHns MpUKNagHbIX Hay4yHO-UCCneaoBaTenbCKNX 3agad:
oby4yeHue, TECTUPOBaHWE, Banvaauus pes3ynbTaToB.
MHTennekTyanbHble NporpammHble KOMMEKChl 1 nnatopmbi
ana obpaboTkm OBOonblIMX AaHHbIX, W3BMEYEHUS 3HAHUNA U
rnybokoro aHanusa (Deductor/Loginom).

MpakTuyeckme 3aHATUSA: HEMPOHHbIE CTPYKTYPbI (MEPCENTPOHI,
HeMpoceTU, HEMPOHHbIE KOMMbIOTEPbl), aHanu3 n cnHtes VN,
npumepsl peanusauum nn B NpyKNagHbIX
Hay4YHO-UccrnefoBaTeNbCKUX 3agaqax.

Tema 9. UHCTpYyMeEHTbI KOMMNbIOTEPHbLIX  CUCTEM
aHanNUTUYECKUX W  YUCIEHHBbIX peleHnA B  HayyHo-
nccrnegoBaTeNbCKUX 3apadax. PewweHune Hay4Ho-
uccrnegoBatenbcknx 3agady metogamm CAE  (Computer
Aided Engineering). Crtatuctuyeckas obpaboTka w
BM3yanusaumsi 4aHHbIX B CUCTEMAXxX KOMMbIOTEPHOW anrebpsbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
Mozenwu, pa3paboTka UMUTALNOHHOM Moaenw.
CneunanbHble  VMHCTPYMEHTbI W cpeactBa  SI3bIKOB
NpoOrpaMMmMpPOBaHMSA  BLICOKOTO YPOBHA ANA  peLueHus
NPUKNagHbIX  Hay4HO- uccrnegoBaTenbCckux  3agaud:
nporpaMMmMpoBaHMe HayyHbIX BbluMcreHun B Python,
ucnonb3oBaHve O6UONUOTEK aHanu3a pAaHHbIX (pandas),
peLleHne BbIYMCIIMTENBHBIX 3aga4 (numpy), BU3yanu3aums
W npeactaeBneHne [AaHHbix (matplotlib), BbInonHeHue
Hay4YHbIX W WHXEHEepPHbIX pacy&€ToB (SCipy), anropuTMbl
MawwunHHOro obydeHus (scikit-learn) agna peanusaumm
cueHapueB 00paboOTKM  HaydHO-  UCCredoBaTENbCKUX
OaHHBbIX.

npaKTW—IeCKMe 3aHATUA: o6pa60TKa SKCNepUMeHTarbHbIX
OaHHbIX B cucremMax KOMI'IbIOTepHOﬁ anre6pb|,
MaTtemMaTU4eCKUn aHanuM3 u NnocTpoeHne KOMI'IbIOTepHOIZ
Moaenu, Busyanumsauuna pesynbtaTtoB O6pa60TKI/1 Hay4HO-
ncecnenoBaTesnibCKMX 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 OnucaHue nokasartenemn, KpUTeEPMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaTOB 00y4YeHus
4.1.1 lNokasaTenu oueHMBaHUA

HavmeHoBaHWe OLEeHOYHOro

Moka3aTtenu oueHnBaHNs pe3ynbTaToB 0by4eHus
cpencrtea

KnaccuduumpyeT TunoBble cnocobbl NpUMeHeHWst MHAOPMAaLMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPUHIa Hay4HbIX OOCTUMXKEHWUN, ONUCbIBAET NPUHLMMBI, CNOCOOLI K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpochl ans YCTHOIO
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAdbl U MpOrpamMmMHble MHCTPYMeHTbI Ans |[[pakTuko-opueHTUpoBaHHbIE
aBTOMaTM3aUMnM M WUHdoOpMaTU3aUUM Hay4HO-UCCreAoBaTENbCKON U|3agaHus.

NPOEKTHOW AeATENbHOCTH.

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

4.1.2 Cuctema u KpuTepun oLeHNBaHUSA

KpvTepun oLeHvBaHus

LLikana oueHmBaHu4
YcTHoe cobecenoBaHme MncbmeHHas paboTta

MonHbIN, ncYepnbiBaOWMIA OTBET, SBHO
OEMOHCTPUpPYOLLMIA TNyBoKoe NoHMMaHue
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 npegmeTta B uenowm, [ He npegycmoTtpeHa

CYLLECTBEHHbIE OLUMOKM unmn npobernbl B

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

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUS UM 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 JeatenbHocTU. 3agayv aHanusa cucteMm. CucteMHoe onncaHue 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 aHanuse. Miepapxust KubepHeTUYECKX 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 ¢ NOMOLbIO HeIZpOCGTeBOFO noaxoaa.

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 adpPXuMBbl C OTKPbITbIM AOCTYNOM AJ1A Hay4YHbIX




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

! daktop (ND), nudbometpusi, GubnuomeTpus. Tunbl MHOEKCOB.

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

9 MHdopMaUMOHHbIE TEXHOMOMMMU 1 3NIEKTPOHHbIE NHCTPYMEHTbI NOATOTOBKN Hay HbIX nybnukaumin. 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 peLleHns NpuKnagHbiX Hay4HO-UCCNeaoBaTeNbCKNxX 3agay.

OcHOBHble TabnuyHbIe npoueccopbl. Cpeﬂ,CTBa Budyanusayna HayyHbIX OaHHbIX.

WHCTpymMeHTBI TabnmyHoro npoueccopa Ansi pelleHust IpuknagHelX HayvyHo-uccnegoBartenbsckux 3agad. ®opmar
12 |xXpaHeHWs, UMMOPT U 3CKNOPT HaYYHbIX U SKCMEPUMEHTamNbHbIX AaHHbIX B cpedy TabnuyHoro 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 Ana noaroTtoBkM 1M NpocMoTpa npe3eHTaunm B O(bI/ICHbIX nakertax.

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0becneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
14 BbICTynneHun. dopmat nepeHocumbix okymeHToB (PDF). CBsA3biBaHWe 06BHEKTOB, MMMOPT MynbTUMeaua u
co34aHne MHTEPaKTMBHbIX Mpe3eHTaLmnin.

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 aHanmaa.

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 YPOBHA ANA pelleHns
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.

- BkniouunTb 3amTy 3NeKTPOHHOro TEKCTOBOrO JOKYMEHTa B Cpefie TEKCTOBOrO npoLeccopa.

- CospgaTb Makpoc aBTomMaTusaumm odopmneHus (dpopmMmaTnpoBaHns) TeKCTa B cpefe TEKCTOBOro npoueccopa
(no BapuaHTam).

- BeinonHuTbL aBTOMaTUYeCcKoe cosgaHue ornaBreHns Hay4YHo-uccneaoBaTenbCckon nybnmkaumm.

- Co3paTb aBTOMaTU4YECKME CMUCKM HyMepauuu WNMiCcTpauuin u Tabnuy Hay4YHO-uccreaoBaTeribCKon
nyonukaymm.

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

- JobaBnTb B AOKYMEHT Hay4HO-UccrnegoBaTenbCKon nybnukaumMm Crnmncok NutepaTtypbl, OCHOBaHHbIA Ha CTuUne
odhopmnieHns bubnuorpadmyeckoro 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 BbINOMHWUTL 00paboTKy Habopa Ccrny4yamHO CreHepupoBaHHbLIX BeNWYMH (MO
BapuaHTy).

- PaspaboTatb cueHapuii aBToMaTu3aLmmn NHXEeHEPHbIX BbIYMCIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpamMmMHOM MOZENW MPOrHO3NPOBaHUSA B Cpede CUCTEMbl KOMMbHOTEPHON
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 YUCTNEHHbIV 3KCNEPUMEHT NPUMEHMMOCTN METOAOB CTAaTUCTUHECKUX UCNbITAHWUI ANS BbIYUCIIEHMSA
napamMmeTpoB PU3NYECKMX OOBEKTOB.

- [poBecTn nccnegosaHve BNUMAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOro OGCMYXMBaHUS Ha BpPeMeHHbIe
XapakTepuctukm wucnonHeHus 3assok CMO. Peanu3oBaTb BblMUCIEHMS B MPUKNAAHOM MaTeMaTU4ecKoM nakeTe
(MathCAD, MAXIMA).

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




4.3 MeToauyeckue matepuarbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, YMEHUN, BnageHun (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

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

lMpoBedeHe NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTMBHbIM aktom CM6ryYNTaO
«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.

Mpun npoBeaeHUn 3a4eTa He paspeLlaeTcs Nonb3oBaTbCsa y4eOHbIMN MaTepranamu.

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
lepwTeriH, KO. 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 MNCuC hop.ru/116994.html
Bocko6owHukos, tO. E. |O6paboTka n aHanus Hosocunbupck: https://www.iprbooks
3KCNEePUMEHTANbHbIX 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
MOLEenMpoBaHme B cucteme apatos. LapaToBckun hop.ru/108693.html
MathCAD rocyAapCTBeHHbIiA
TEXHUYECKNin yHUBEpCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Nawko, H. B.,|MaTtemaTuka 1 BblYMCIIEHUSA B A A . https://www.iprbooks
Kapnactok, W. 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 NCKYCCTBEHHOro 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. dyHKUMOHaNbHoe MockBa: Poccuiickmi hop.ru/115891.html
MoaenvpoBaHune BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoLieccos Ha OCHOBe (MUAT)
CTPYKTYPHOro nogxoga




6.1.2 JononHuTenbHasa y4yebHasa nutepartypa

3aBbsnos, 0. r.,
MNopgnoseTtHas, 1O. B.

Teopusi  BeposTHOCTEN WU
mMaTeMaTnyeckas ctaTtucTuka

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

Mocksa: NpomeTen 2018
C npumeHeHnem Excel un
Maxima
Mockanes, TI1. B.,[OcHoBbl maTemaTuyeckoro| BopoHesx: BopoHexckui http://www.iprbooksh
Waukur, B. T1. MOAENMPOBaHUsS B cuUCTeMe FocyaapCTBEHHbIN op.ru/72724.html
Maxima ArpapHbIi YHUBeEpcuTeT 2015
nm. Mmnepatopa NeTpa
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.
PewetHeBa
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, yHuBepcuteT
OeHwncenko, B. B. WHXXEHEPHbIX TEXHONOMNI
UnbuHa, B. A.,|Cuctema aHanMTU4eCKnX Mocksa, VxeBck: https://www.iprbooks
Cwvnaes, . K. BblumcneHnn MAXIMA  ans PerynapHas un hop.ru/92000.html
PU3NKOB-TEOPETMKOB XaoTudeckas guHaMu1Ka, 2019
MHCTUTYT KOMMbIOTEPHbIX
nccnegosaHnn
KpemeHb, E. B.,|vcneHHble MeToabl: https://www.iprbooks
KpemeHb, 0. A.,|npaktukym B MathCad MuHck: Bblwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python n aHanus 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 Cre.: Crierymnrp 2015 tp_ext_inf_publish.ph
BopoHoe M.B. nccrnegoBaHnsx p?id=2641
Mnac Ox. Bangep Python ons cnoxHbix 3agaud: https://ibooks.ru/read
Hayka O JaHHbIX 1 MaLUMHHOE ) ing.php?
obyueHve Canir-TleTepbypr: MuTep 2018 short=1&productid=3
56721
MakkuHnK, Yac,|Python n aHanua gaHHbIX Capatos: 2019 http://www.iprbooksh
CnvHkuHa, A. MNpodobpasosaHune op.ru/88752.html
Mebos B.W.,|MNpakTukym no https://ibooks.ru/read
Kpveonanos C.A. mMaTemMaTn4ecKon ing.php?
CTaTUCTUKE. MpoBepka Mocksa: MpomeTei 2019 short=1&productid=3

rmnoTes C MWCMNONb30BaHUEM
Excel, MatCalc, R n Python:
YyebHoe nocobue
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5.2 Mepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

Bubnuorpaduryeckasa 6asa gaHHbIX Hay4YHbIX NYGRUKaLUA POCCUACKNX YHEHBIX Y MHAEKC LUTUPOBAHMS HayYHbIX
ctaTten. [OnekTpoHHbIM pecypc]. URL: http://elibrary.ru/project_risc.asp
HayuHas anektpoHHas 6ubnuoteka (ELIBRARY.ru). [QnekTpoHHbIn pecypc]. URL: http://elibrary.ru/
OnNEeKTPOHHbIM apXmB C OTKPbITbIM JOCTYNOM ANSA Hay4HbIX CTaTen U NPEenpuHTOB. [ONEKTPOoHHbIN pecypc]. URL:

https://arxiv.org/

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

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

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

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

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

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

5.3 MNepeyeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

Mathcad Education — University Edition Term




Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

lMporpammHas cuctema Ansi OOHapYXKEHUS TEKCTOBbIX 3aMMCTBOBAHMW B Y4YebHbIX M HaydHbIX paboTtax
«AHTunnarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneHuyeckas Bepcust)

GPSS World Student Version

Python
R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox
Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuuniuvHe

AyauTopus

OcHalleHune

KomnbloTepHbIn knacc

MyanVIMeD,MVIHOG oGopyp,oeaHme, KOMNbHOTEPHaA TeXHWKa C BO3MOXHOCTbKO NOAKIMHYEeHUA K

cetn «WHTepHeT» w©  obGecneyeHneM [ocTyna B 3NIEKTPOHHYHO
obpasoBaTenbHyto cpeay

MHpOPMaLMOHHO-

JlekumoHHas ayamtopus

MynbTumeaunnHoe obopyaosaHue, cneunanmampoBaHHasa mebens, gocka




		2023-12-22T12:49:59+0300
	СПБГУПТД, ПРОМТЕХДИЗАЙН, ФГБОУ ВО "САНКТ-ПЕТЕРБУРГСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА", УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА




