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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 AnekceeBuu
Ot kadhenpbl cocTaBuTens: Mumeros Bukrop Nropesuy

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

Ot BbinyckatoLlen kacdenpbi: Hosocenos Hukonamn
3asegytowmin kadeapon MeTpoBuny

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CchopMupoBaTth y acnmMpaHTOB 3HaHWUS, YMEHWUS U HaBbIKOB 00M1acTM NpUMEHeHUs
BbICOKMX TEXHONMOrMA W  MNpUKNagHbIX CpeactB (B T.4. OCHOBaHHbIX Ha  WUCKYCCTBEHHOM  WHTENIEKTE)
NH(OPMaLNOHHO-KOMMYHMKALIMOHHOIO KoMMekca B obpa3oBaTeribHOM U Hay4YHO-MCCreaoBaTeNbCKoM AeSTeNbHOCTH

1.2 3agaum AUCLUNIINHbI:

- O3HaKOMWUTL C NepeaoBbIMU NOAX0AaMU U METOAOSIOrMAMI UCTONb30BaHUS

NpVKNaaHbIX MHOPMaLMOHHO-KOMMYHUKaLMOHHbBIX TEXHOMOMNIA B HAaYy4YHO-MCCNeA0BaTENIbCKOM NPOLIECCE.

- CchopmmnpoBaThb HaBbIKM MPAKTUYECKOrO NPUMEHEHNS MPUKNaAHbIX CUCTEM

WCKYCCTBEHHOIO  MHTENNEeKTa, WH(OPMAUMOHHBIX CUCTEM, (PYHKLUMOHUPYIOLMX HA OCHOBE  BbICOKUX
KOMMNbIOTEPHbLIX TEXHOMOrun, obecneuynBalWMX aBTOMATM3aUMIO BBOAA, HaKonneHus, o6paboTkv, nepegauu,
onepaTMBHOIO yNpaBneHnst Hay4YHOW 1 nccrnefoBaTenbCKon MHGOPMaLEN.

- BblpaboTtaTb npakTU4eckMe MpUKNagHble HaBbIKM  UCMONb30BaHUS WHAOPMAaLMOHHBLIX PEecypcoB B
o6paszoBaTenbHOM U HAYy4YHO-UCCIeA0BaTENBCKOM AEATENBHOCTY.

- OBnageTtb TEXHUYECKUMU NpreMammn paboThbl B CUCTEMAaX KOMMEKTMBHOIO AOCTYNa K 06MnayHbiM XpaHunuwam
Hay4HbIX U MCCneaoBaTeNbCKMX AaHHbIX, MPUKNAAHBIM MPOrpaMMHbIM NakeTam MHXEHEPHBLIX U HayYHbIX BbIMUCIIEHWUNA,
nnatcgpopmam, Heo6XoaAMMbIMU ANS OpraHM3aUMmK, NPoBeaeHUs 1 NPeACTaBNeHNs pe3ynbTaToB Hay4YHOro UCCreaoBaHUs.

- Pa3Bntb CnocoBHOCTM K 0Dy4YeHWIo, pasBUTMIO U peanu3aumn Hay4yHO-UccreaoBaTenbCKOro noteHuvana B
YCINOBUSIX HEMPEPbLIBHOIO Pa3BUTUS

M COBEpPLUEHCTBOBAHMUS CpeacTB KoMnnekca MHPOPMaLMOHHO-KOMMYHUKALMOHHbLIX TEXHOMOMMIA.

1.3 MecTo AUCLMNNNHBI B CTPYKTYpe NporpamMmMbl acnUpaHTypbl:

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

3HaHWsA 1 yMEHUs, NMoNy4YeHHble acnupaHTamMu Npy M3y4eHUn AaHHOW AUCLUMMIUHBI, HEOGXOAMMbI NPY NOATOTOBKE
K cdaye KaHaMOaTCKOro aKk3aMeHa U HanucaHum guccepTaumoHHON paboTbl

MHoCTpaHHbIN A3bIK

MogrotoBka nyGnukauui U (UNK) 3asiBOK Ha nNaTeHTbl Ha U3006peTeHus, nonesHble MOoAenu, NPOMbILLTIEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHWi

MeTogonorusa npoBegeHus nccnegoBaHUsa U MeToAUKa HanucaHusa guccepTaumm

Haquaﬂ 0eATeNIbHOCTb, HarnpaBiieHHaA Ha NoAroToBKy AnccepTtaunm K 3almte

2 TPEBOBAHUA K PE3YJNIbTATAM OCBOEHUA OUCLUMIINHBI

3HaTb: AKTyanbHble Cnocobbl UCMONb30BaHNS NEKTPOHHBIX MHEPOPMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOMMHN.
Moaxoabl M METoOOMOrMI0 K HayyHO-uccriefoBaTenbCkod paboTe € MCMONb3oBaHWEM MNepPefoBbIX KOMMbIOTEPHbIX
TEXHOMOIUN.

Buabl 1 yHKUMM MOHUTOPUHIa HayYHbIX JOCTVXKEHUA, LIenn 1 pedynbTatbl MexayHapogHblX nccnegosaHuii. MNpuHumnsl,
cnocobbl 1 MeToAbl OpraHN3aLMmn HayYHbIX UCCrea0BaHNNA.

OcHoBHble nonoxeHns obpasoBaTenbHbIX TEOPUW, KOHLUEMNUMW, CUCTEM U MPaKTUKU Hay4HbIX UCCregoBaHuN.
TeopeTnKo-MeTogonorM4eckme OCHOBbI OpraHunsaummn nccnegoBaHvs B cyepe NpogeccuoHanbHon 4eSTENbLHOCTY.
YmeTb: CTaBuTb 3aga4y ¥ BbINOMHATL HayYHble UCCNeAoBaHUS NpW peLueHny NpuknagHbIX NpodeccnoHanbHbIX 3agad ¢
NCMNOMb30BaHNEM COBPEMEHHbBIX annapaTHbIX U NPOrpaMMHbIX CpeacTB KoMnekca MHAOPMauMoHHO-KOMMYHUKALMOHHBIX
TEXHONOornmn.

MpumeHATb TeopeTudeckne 3HaHMA Mo MeTodam cbopa, xpaHeHusi, 06paboTkM W nepedadn UHbOPMauMn C
MCMONb30BaHNEM BbICOKMX KOMMBIOTEPHBIX TEXHOMOTUIA.

Onpependats uenu W 3agadn, YHKUMKW uccneposaHun. MNogbupaTb NpUKNagHOM OMArHOCTUYECKU MporpamMmHbIN
WHCTPYMEeHTapui n pa3pabaTbiBaTe MPOrpaMMbl KOHTPOMS pe3yrnbTaToB UCCreA0BaHNUN.

OnpependATs NepcrneKkTUBHbIE HanpaBneHUsl HayYHbIX MCCregoBaHui B cdepe npodeccMoHanbHON AesaTenbHOCTU.
Mcnonb3oBaTh aKCnepMMeHTarnbHbIe U TeOpeTUYeckue MeToabl NCcnegoBaHusi B npodecCcroHanbHOM AeaTenbHOCTU.
OkasbiBaTb KOHCYMNbTaLMio B MOoUcke MHGOPMaLMK No norydeHHOMY 3adaHuio, cbope, aHanuae AaHHbIX, HeobXoanMbIX
ANs pelleHnst NOCTaBMNeHHbIX NPodecCMoHanbHbIX 3a4au.

BnapgeTtb: KynbTypol HayyHOro wuccrnefoBaHus B obnactu npodgeccumoHanbHOM AesiTeNbHOCTM, B TOM 4ucne c
NCNonNb30BaHMEM MH(POPMaLIMOHHBIX TEXHOMOIMIA.

CoBpeMeHHbIMW MeTogamu, NPOrpamMMHbIMU MHCTPYMEHTaMM U TEXHOMNOrMen Hay4YHO-UCCrneaoBaTenbCkol U NPOEKTHOM
[esATEeNbHOCTU C NPUMEHEHUEM NHGOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTUIA.

HaBblkaMu noncka ¢ UCNonb30BaHWEM MHPOPMALIMOHHBIX CUCTEM M 633 AaHHbIX.

3 COAEPXAHUE N NOPAAOK OCBOEHUA ANCLIMNIIUHBI

KoHTakTHas
paboTta

cP dopma
TeKyLero
KOHTpOns

HaunmeHoBaHuWe 1 cogepxxaHue pasaenos, TEM U y4ebHbIX
3aHATUN Jlexk. Mp. (vacel)

(vachl) | (uacel)

CemecTtp
(kypc ana 3A0)




Paspgen 1. WHpopmaLmOHHbIe TEXHOMNormu,
KnbepHeTusauus " CUCTEMHbIN nogxon B
Hay4HO-UCCcrneaoBaTeNbCKON AeSATENbHOCTH.

Tema 1. OcHOBHble nogxodbl U MeTOAONOMMM Teopuun
cucTem n CUCTEMHOrO aHanusa B
Hay4HO-UccneaoBaTenbCKON OeaTenbHOCTHU.
Knaccudukaums CUCTEM, aHanus npobnemaTuku,
CMUCTEMHasi MEeTOLOJSIOMsl, MOAENb CUCTEMbI, CTPYKTypa.
3apaym aHanmsa cuctem. CuctemHoe onucaHue obbekTa.
Ctpatndukaums o6bekTa HabnoaeHus u aTpubytusauus.
MeTogbl onucaHua  cuctem:  (PEHOMEHOSOrMYECKUH,
CEMaHTUYECKNUIN, CUCTEMHBLIN, FOrMYECKU, CTPYKTYPHbIN,
P YHKLMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMAaLIMOHHBIN, LleneBon, 3a0au4HbIn,
MaTemaTU4eCKUIN, aKCnepTHbIN, [enbdun, MO3roBon aTtaku,
accounaTUBHbIN.

MpakTuyeckue 3aHATUS: paspaboTka npoekTa
nccrnedoBaHUsl cUcTeMbl, noabop MEeToAONOrM4Yeckon,
aHanuWTUYecKon, MaTeMaTMYecko Modenu ans onvcaHus
MPOLECCOB  MCCNEeAyemMoM  CUCTEMbl,  BU3yanusaumsi
npouecca nccrnenoBaHus CUCTEMBI, paspaboTka
avarpaMmbl  CBSI3eid, COCTaBlieHWE WHTENNeKT-KapThbl,
accoumnaTvBHas KapTa.

Tema 2. MopgenupoBaHue cuctem, onpegeneHue
CUCTEMHOW MOJENu: KayecTBEHHble U dopMarbHble
aTtpubyTbl, 3agada aHanusa, nnaH SKCMEepPUMEHTa,
MoZenvpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
naMmepeHun. ItepatnBHocTb cuctemHoro nogxoga. O63op
KnbepHeTu4yeckMx noaxoqoB B CUCTEMHOM  aHanwuse,
knbepHeTusaumsa  cuctemHoro  nogxoga. Wepapxus
KnOepHeTUYEeCKNX anropuTMOB B CTPYKTYPE CUCTEMHOIO
nogxopda. Mogenv KOMMNbHTEPHOrO NPOrHO3NPOBaHUSA ONS
pelleHns CUCTEMHbIX 3agady. HemnpoceteBble mogenu B
CUCTEMHBIX  WCCNEAOBaHWsX, CWUCTEMbI Ha  OCHOBE
rmybokoro MawunHHoro oby4yeHunsi, 0030p nNpUMepOB
peLleHns NpuKNagHbIX 3aga4qy ¢ NOMOLLb HENMPOCETEBOIO
noaxona.

I'IpaKqueCKme 3aHATUA. aHann3 Moaesnin KOMMNbTepHOro
NpPporHo3npoBaHun4d, peanm3auna TeXHU4eCKoro nporHo3a B
npuknagHoOM BbIMUCITUTENIbHOM NpOrpaMMHOM  NakeTe,
NOCTPOEHME HEeNPOCETEBOW MOOENU CUCTeMbl, aHanus
apXUTEKTYPbl U AeTanen NporpaMMHON peanusauuu.

Paspen 2. OnEeKTPOHHbIE onbnunoTeku,
Gubnuorpacuyeckme 6a3sbl [AaHHbIX, WHOEKCUMPOBaHWE WU
HayKkoMeTpu4ecKkne cucTemsbl.




Tema 3. OneKTPOHHble MH(OPMALMNOHHO-OMONINOTEYHBbIE
cuctembl (QVBC). OcHOBHbIE (PYHKUMM U MHCTPYMEHTbl OBC
"TAHbL", 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 nccnegosartensckas cuctema (YNC Poceus).
Hay4yHo-uccnegoBaTensckne nouckoBble cuctembl: Google
Scholar (Akagemusi), BuknyyebHunkn, BukuBepcuteT npoekTta
Wikipedia. OneKkTpoHHble apXxMBbl C OTKPbITbIM OCTYNOM AfS
Hay4HbIX CcTaTem W MNpenpuHTOB (arxiv.org), wWHTEepden,
OCHOBHble (OYHKLUMK, nNOWCK nybnukauun, MoaepupoBaHue,
dopmaT nybnukaumi. LiTupoBaHue Hay4HbIX nNyonvkauuin,
cuctema "AHTunnaruat", npoBepka TEKCTOBbIX LJOKYMEHTOB Ha
Hanuyve 3anMcTBOBAHUMN.

MpakTuyeckne 3aHATWUS: opraHu3aums paboTbl ¢ npodunem
nonb3oBatenas B OWBC w  Hay4yHO-MccrneaoBaTernbCKMX
MOUCKOBBLIX CUCTEMAXx, MCMOMb30BaHWe pPecypcoB MyOnnYHbIX
obpasoBaTtenbHbiX MAatopM, WHCTPYMEHTbI LUMTUPOBAHWS,
UMNOPT M 3KCnopT  Gubnuorpaduyeckon  nHDopMaumu,
nporpammHoe obecneyeHne opraHmsaummn Gubnuorpadgunyeckmx
AaHHbIX, opmartbl, CTUMM U cTaHdapTbl Gubnuorpaduyeckon
MHopMaLumn.

Tema 4. HaykomeTpuka, HaykOMeTpuyecKkue nokasaTenu.
OcHOBHblE MNOHATUA: WHAEKC uuTuposaHus (ML), wmnakt-
daktop (M®), nHdomeTtpus, bubnmomeTpus, runepasTopcTBO,
ResearcherID, peueH3npoBaHue, DOI. Tunbl MHOeKkcos: XupLia,
KappawbsH, PUHL, g-uHaekc, i- nnaekc, CiteScore. OCHOBHble
arperatopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauuoHanbHble 1 MexayHapoOHble WHOEKCbI
LUMTUPOBAHWNS, CUCTEMbI yKasaTenen Hay4yHOro LMTUPOBaHUS.
Poccuickuin nngekc HayyHoro umtuposanus (PUHL,), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LMTUPOBaHMSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodunb aBTopa, Nouck nydénukauyun, paboTta ¢ U3gaHUaMU 1
nepuvoanKon. MpuBAa3ka ny6nukauum, dhopmmpoBaHne
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. VHdOpMaLMOHHbIE TEXHOMOMMW W  3NEKTPOHHLIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX MyGrvkauum. TekcToBble
npoueccopbl  (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T1.4.), cuctemsbl
KoMmnbtoTepHon BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopTt, akcnopT U1 dopmaTtbl  Gubnuorpadudeckon
WHcopmaumm, cuctembl ynpaeneHns Oubnuorpaduen B
TEKCTOBbIX MpoLeccopax U cucTemax KOMMbIOTEPHON BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref un T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CPEeACTBa  OpraHu3aumMm M MOArOTOBKM
3NEKTPOHHbIX TEKCTOBbIX [OKYMEHTOB B cpefe TEKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMeHTOB. ABTOMaTuUdeckue
cTunu. CospgaHue " pefakTMpoBaHue cTunen.
MHoroypoBHeBble cnuckn. Habop maTtematudeckux copmyrn.
3awmta 9nekTpoHHOro pJdokymeHta. CosgaHue MaKpOCOB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBneHus.
ABTOMaTM4eckas Hymepauusa ClMCKOB UIKOCTpaumMi u Tabnuu,.
lMepekpecTHble CChINKN HAa 0OBbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospaHwue cnucka nuTepatypsbl.

MMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve U
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
JOKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, opraHusauus
KONMMEKTUBHOIO A0CTYyNa K 3NEeKTPOHHBIM AOKYMEHTaM B cpefe
obnavHon cnyx6bl (OneDrive, Google Drive, Angekc.Ouck,
O6nako Mail.ru).

Tema 6. VIHCTpyMeHTbl TabnmMyHOro npoueccopa Ans peLleHns
NpUKNagHbIX HayyHo-uccrnegosaTensckux 3agad. OcCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauum Hag
mMaccmBaMu U matpuuamu B TabnnyHom npoueccope. PelueHne
CUCTEMbl  YpaBHEHWA  Pa3NUYHbIMKU  BbIMUCIIUTENBHBIMU
meToaamu. IHCTpyMeEHTbI ANS peLueHns aHanMTuyYecknx 3agau:
aHanM3  «4To  ecnu».  VIHCTpyMEeHTbl AN peLlueHust
aHanUTUYeCKUX 3afdad: «MOUCK peLleHus». WIHCTpYMeHTbI
TabnuyHoro npoueccopa And paboTbl C Auarpammamu K
rpacdomkamu  dyHkuun. Cpeactsa  Bu3yanusaumst  HayuvHbIX
AaHHbIX. dopmaT XpaHeHus, UMMOPT W ICKNOPT HayyHbIX U
3KCNepvMeHTanbHbIX  AdaHHblX B cpegy  Tabnm4yHoro
npoueccopa. [lakeT pacwupeHusa: HagcTponka “"AHanus
AaHHbIX". CTaTUCTNYeCcKne MHCTPYMEHThI NakeTa aHanusa ans
06paboTKkn Hay4yHO-MCCNeaoBaTeNbKMX AaHHbIX: TMCTpOorpamma,
BEPOSAITHOCTHbIE pacnpeneneHns, ynopsaodeHne aHHbIX, paHr,
NPOLEHTWIb, CTaTUCTMKA, MaTeMaTnyeckast oopaboTka.

I'IpaKqueCKMe 3aHATUA. pacHeT MaTeMaTu4eCKnx, MHXeHepPHbIX
N 3KOHOMMYECKUX 3aday B cpene TabnnyHoro npoueccopa,
BuU3yanusauua n ctatuctnyeckasa o6pa60TKa AaHHbIX.




Tema 7. OneKkTpOHHblIE WHCTPYMEHTbI U NpOrpamMmHoe
obecneyeHne NOAroTOBKU Hay4HbIX Npe3eHTauuin, AOKagoB n
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npeseHTaumMnm 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
pedakTMpoBaHue CTUNen, CNUckK, matemaTndeckme opmynel,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPAKTUBHbIX NPe3eHTauun.

MpakTuyeckme 3aHATUA: CTPYKTypu3auuss U odopmneHune
Hay4YHO-UCCreaoBaTENbCKUX  OOKNaA0B W SMEKTPOHHbIX
npeseHTauuii, oOpraHuMsaums KOMMEeKTMBHOro 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 (MN) B npuknagHbix
3agavax Hay4yHO-uccregoBaTenbCcKoro npouecca: u3BnevYeHue
3HaHWM N aHanu3 gaHHbix. OpraHmMsauusa 3HaHUMM B cucTemax
U, mogenu npeacTtaBneHnst 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) kak HaydyHo- wuccnegoBaTtenbckasd 3agava.
lMpumeHeHue cuctem (rnybokoro) mMalimMHHOro obyyeHus Ans
peweHns MNPUKNagHbIX Hay4yHO-MccnegosaTenbCknx 3agav:
obyyeHue, TecTuMpoBaHue, Banvaaums pes3ynbLTaTos.
WHTennekTyanbHble NporpammHblie KOMMMEKCbl 1 nnatopmbl
ana obpaboTkm OGonblMX AaHHbIX, W3BMEYEHUS 3HAHUA W
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. VIHCTPYMEHTbI KOMMbIOTEPHBIX CUCTEM aHaNUTUYECKNX
M YNACMEHHbIX peleHWn B Hay4yHO- UCCreaoBaTefbCKuX
3agayax. PeweHne HayyHo- uvccrnepoBaTenbCkux —3agad
MeTodamu CAE (Computer Aided Engineering).
Cratuctnyeckaa o6paboTka M Bu3yanuM3auus [OaHHbIX B
cuctemax KomnbtoTepHon anrebpel (CKA): PTC Mathcad,
Maxima. AHanmM3 maTemaTudeckon mMogenu, paspaboTka
nvmtTaumoHHon wmogenu. CreuuwanbHble  WHCTPYMEHTbI U
cpencTBa S3bIKOB MPOrPaMMMPOBAHMS BbICOKOrO YPOBHSI ONS
pelleHns NpuKNagHblX Hay4yHO- WCCreaoBaTeribCKUX 3ajav:
nporpaMmuvpoBaHMe  Hay4dHbIX  BbluMcrieHun B Python,
ncrnono3oBaHne 6OubnuoTek aHanu3a AaHHbIX  (pandas),
pelleHVe BblYMCNUTENbHBIX 3agay (numpy), BM3yanu3auusa u
npeacTtaBneHve AaHHbix (matplotlib), BeinonHeHWe HayyHbIX U
WHXEHEpPHbIX pac4yéToB (SCipy), anropuTMbl  MaLLUMHHOMO
0obyueHus (scikit-learn) ansa peanusaumm cueHapmes 06paboTku
Hay4yHO- uccrnegoBaTeNbCKUX OaHHbIX.

MpakTuyeckne 3aHsaTUA: 0OpaboTka  SKCNepUMeHTarbHbIX
JAaHHbIX B CUCTEMaX KOMMbIOTEPHOM anrebpbl, MaTeMaTUYeCcKuii
aHanu3 1 NocTpoeHne KOMMbIOTEPHON MoAEnu, BU3yanusaums
pe3ynbTaTtoB 06paboTkM Hay4yHO- UCCREeaoBaTENbCKMX AaHHbIX.

WUtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTauum 1 npoMexytodHasa attectaums (3a4er)

17

17

38

Bcero koHTakTHas pabota u CP no gucuunnuHe

34

38




4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUMU

4.1 OnucaHne nokasartenemn, KpUTepmeB U CUCTEMbI OLLeHUBaHUA pe3yfibTaToOB 00y4YeHunsA
4.1.1 NokasaTenu oueHMBaHUA

HanmeHoBaHune

lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
OLEHOYHOro cpeacTea

Knaccudpumumpyet TunoBble cnocobbl NpUMeEHEHUs WHEOPMAaLMOHHO-
KOMMYHUKaLMOHHbIX TEeXHOMNornmn B npuvKnagHowm Hay4Ho-
nccriegosartenbckon obnactu. [epeuncnaer Buabl U QYHKUMK
MOHWUTOPUWHIa Hay4YHbIX JOCTMXKEHUIN, ONUCbIBAET NPUHLWMMLI, CNOCOOBLI 1
MeToAbl OpraHn3aLmn Hay4HbIX UccnegoBaHUin. Bonpockl gna ycTHoro
. cobecenoBaHus.
Mcnonb3yeT coBpeMeHHble MeToAdbl U MporpaMMHble MHCTPYMEHTLI Ans |[1pakTUKo-OpueHTUpoB
aBToMaTmMsauMm u uHdopMaTU3auuM HayyYHO-MccneaoBaTenbCkon W|aHHble 3aaHus.

NPOEKTHOM AeATENbHOCTH.
[eMoHCTpypyeT HaBblkM noucka wHdopMauuu, cbopa u aHanusa

JaHHbIX,

I'IpO(*)eCCVIOHaJ'IbHOVI Hay4YHO- nccnegoBaTenbCKon 3agaydm

HeoGXxoanMble ansa pelueHus NnocTaBIiIeHHON

4.1.2 Cnctema n KpuTepum oueHUBaHUA

LWkana oueHnBaHus

Kputepuun oueHnBaHns
YcTHoe cobecegoBaHve MucemeHHas paboTa

3ayTeHo oLEeHnBaemMomn obnactu. Kputnueckuin, | He npegycmoTtpeHa

MonHbIN,  wncdepnbiBaOWMA  OTBET,  SIBHO
OEeMOHCTpUpyoWmMiA  rnybokoe  MOHUMaHWUe
npegMeTa U LWUMPOKYKD  3pyavumio B

OpuUrMHanbHbI Nogxoa K matepuany. OTBeT
MOmHbIN, OCHOBaHHLIN Ha npopaboTke BCEX
obsa3aTenbHbIX NICTOYHUKOB MHbopMaLmu.

He 3auyteHo npeaMeTa B LENOM, CyllecTBeHHble owwwnbku [ He npegycmoTpeHa

OTBET HEMOMHbIA, HEMNOHMMaHUK CYLLHOCTHU

unu npobenbl B

3HaHMAX Cpasdy MO HECKONbKMM TeMmawm,
He3HaHue OCHOBHbIX TEPMUHOB.
HepocTtatoyHast rnybuHa n OCO3HAHHOCTb
oTBeTa. HesHaHMe 3HauyMTenbHOM 4acTu
NpUHLMNnansHo BaXKHbIX 3MEeMeHTOB
ancumnnuHbl.  MHorouucneHHble  rpybble
owmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA WU UHbIe MaTepuanbl, Heo6xoAnMbIe Ansi OLEeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) onbiTa AeATeNIbHOCTU
4.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB
Cemectp 1

1 OCHOBHbIE NOAXOAbI 1 METOAONOMNMM TEOPUN CUCTEM U CUCTEMHOIO aHanm3a B Hay4YHO-UCCNea0BaTENbCKON
pearenbHocTW. 3agayn aHanunsa cuctem. CucteMHoe onvcaHme obbekTa.

> MogenupoBaHue cuctem, onpegeneHne CUCTEMHON MOAENN: KayeCTBEHHbIE U hopMaribHble aTpubyThl, 3agada
aHanusa, nraH aKCnepuMeHTa, MOAENMpoBaHMe u cumynaums, obpaboTtka pesynbTaToB M3MEPEHU.

3 KnbepHeTunyeckme nogxonbl B CUCTEMHOM aHanuae. lepapxumsa knbepHeTUYecknx anropuTMoB B CTPYKTYpe
CMCTEMHOro noaxona.
Mogaenu kKoMnbITEPHOro NPOrHO3NPOBaHUS A1 PELUEHNsT CUCTEMHBIX 3adad. HelipoceTeBble Mogenu B

4 CUCTEMHbIX UCCNEeOBaHUAX, CUCTEMbI HA OCHOBE yOOKOro MalMHHOTO 00yYeHUsl, MNpUMEpPbI peLleHns
NpvKnagHbIX 3agay ¢ NOMOLLbIO HEMPOCETEBOro Noaxoaa.

5 OneKTPOHHbIE MHAPOPMALMOHHO-6MBMoTeYHble cnuctemMbl (BUNBC). OCHOBHbIE OYHKLMM U MHCTPYMEHTbLI DBC.
Bubnuorpadguyeckme 6asbl JaHHbIX HAyYHbIX NyOonukaumin: 6asoBble yHKUUN.

6 HayuHo-nccnegoBaTenbCckne NOUCKOBbIE CUCTEMbI. DNEKTPOHHbLIE apXMBbI C OTKPbLITbIM AOCTYMNOM A5 HAay4YHbIX
cTaTeln 1 NPENPUHTOB: OCHOBHbIE (DYHKUMK, dhopmaT nybnukaumii. LinTupoBaHme HaydHbIX nyonvkaumi.

7 HaykomeTpuka, HaykomeTpuyeckne nokasatenn. OCHOBHbIE MOHATUS: UHOEKC unTupoBaHmsa (ML), umnakt-
daktop (ND), nudbometpusi, GubnuomeTpms. Tunbl MIHOEKCOB.

8 HaumnoHanbHble 1 MexgyHapoaHble MHOEKCHI LUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4HOro LMTUpOBaHWSI.
Poccuiickmun nHgekc HayyHoro umtuposanus (PUHL). HaykomeTtpudeckuii uHcTpymeHTapuii PUHLL.




V|Hq30pMaU,VIOHHbIe TEXHONOINN N 3NEKTPOHHbIE NHCTPYMEHTbI NOArOTOBKN HAay4YHbIX ny6nvu<au,vu7|. TekcToBblE

9 MPOLLECCOPbI N CUCTEMbI KOMTBIOTEPHON BEPCTKY.

10 dopmaThl GrbnMorpadguyeckoii MH(OPMAaLK, CUCTEMI YTIPaBIEHNs! Bubnunorpagmen B TEKCTOBbIX
npoLieccopax U cMCTEMax KOMIMbIOTEPHOW BEPCTKM.

11 NHCTpyMeHTbI TabnnyHOro npoueccopa Ansi peLeHns NpuknagHbIX Hay4yHo-UCCneaoBaTenbCkUX 3aaay.

OcHoBHble TabnunyHble npoleccopbl. CpeacTa Bu3yanusauusi HaydHbIX aHHbIX.

WHCTpymMeHTbI TabrnmyHoro npoueccopa Ansi pelleHust IpuknagHbix HayvyHo-uccnegoBatenbckux 3agad. dopmar
12 |XpaHeHWs, UMMNOPT U ACKNOPT HayYHbIX M AKCMEPUMEHTarbHbIX AaHHbIX B cpeay TabrnmyHoro npoueccopa.
CratucTnyeckne MHCTPYMEHTbI NakeTa aHanusa ans o6paboTku Hay4YHO-UccreoBaTeNbKUX AaHHbIX.

aﬂeKTpOHHble MHCTPYMEHTbI U MporpamMmmMHoOe obecnevyeHne NoaAroToBKM Hay4HbIX I'Ipe3eHTaLI,VIVI, OOKnaaoB n

13 N _
BbICTYNneHui. NporpammHoe obecneyeHne A NOAroTOBKM U MPOCMOTPa Npe3eHTaumin B OUCHbIX NakeTax.

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe obecneyeHne NoaroTOBKN HayYHbIX NPe3eHTaUun, 4OKNaaoB 1
14 BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 0O0BHEKTOB, MMMOPT MynbTUMeana u
co3gaHne MHTEPaKTMBHbIX Npe3eHTaumn.

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

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadyax Hay4HO-UCCeaoBaTenbCckoro npouecca.
16 UHTennekTyanbHble NporpaMmmMHble KOMMMEKCh U nnatdopMbl Ans 06paboTkn 60MbLLMX AaHHBIX, U3BIeYeHUs
3HaHWIM K rMybGoKOro aHanmaa.

MHCTPYMEHTbI KOMMBIOTEPHBLIX CUCTEM aHANUTUYECKUX U YUCTIEHHBIX PELLEHUI B HAy4YHO- UccrefoBaTenbCKmX
17 3apadax. PelwweHne HayyHO- uccnegosaTenbckmx 3agad metogamum CAE (Computer Aided Engineering).
Crartuctmyeckas obpaboTka n Bu3yanmsaunsa AaHHbIX B cucTemax KomnbtoTepHon anrebpbl (CKA).

MHCprMEHTbI KOMMNbKTEPHbLIX CUCTEM aHANMUTUYECKNX N YUCTTIEHHbIX peLLIeHVIVI B HAay4HO- nccrnegoBaTtesibCKnux

18 . o
3agavax. AHanus matemaTmyeckor Mogenu, paspaboTka UMUTALMOHHON MOLENN.

CneumanbHble MHCTPYMEHTLI U CpeacTBa A3bIKOB NporpaMmmMmmnpoBaHns BbICOKOIo YPOBHA ANA pelueHnd
19 npuKnagHblX HAy4YHO- UccrnenoBaTesibCKMX 3agad: ncnonb3oBaHne 6mbnmoTek aHanu3a gaHHbIX, peweHve
BbIYNCITUTENBbHbIX 3a4a4, BU3yanunsauna n npencrasieHne JaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHUA (3agayu, Kencbl)

- Co3pgaTb uepapxuto ctunen oopMmaTMpoBaHUSA HayvyHo-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 aBToMaTu3aumm ocdopmneHus (dopmMaTnpoBaHns) TeKCTa B cpefe TEKCTOBOro npoleccopa
(no BapuaHTam).

- BeinonHuTbL aBTOMaTUYeCcKoe cosgaHue ornasreHns Hay4YHo-uccneaoBaTenbCckon nybnmkaumm.

- Co3paTb aBTOMaTU4YECKME CMUCKM HyMepauuu WNnicTpauui n Tabnuy HayyYHO-uccreaoBaTeribCKon
ny6nukaymm.

- Co3gaTb CUCTEMY NEPEKPECTHBIX CCbINOK HAa 06bEeKThI (Tabnuua, pucyHoK, dhopmMyna) 3NeKTPOHHOIO TEKCTOBOMO
OOKyMeHTa.

- [o6aBnTb B AOKYMEHT Hay4HO-UCCreoBaTeNnbCKON NybnvkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHbLIA Ha CTUNE
ogopmnennss bubnuorpadmyeckoro cnmcka "MOCT 7.0.5 2008".

- PelwumTb cuctemy NUHENHBLIX YpaBHEHMWI C MOMOLLbIO MHCTPYMEHTOB TabnM4yHOro npoleccopa.

- MNoctpoutb rpadmk yHKUMKM (N0 BapuaHTy) U OTOBpasuMTb NUHMIO TpeHda C MOMOLLbID WHCTPYMEHTOB
TabnmyHoro npoueccopa.

- lMocTpouTb rnctorpaMmy M BbINONHWUTL 0B6paboTky Habopa CrnyvyamHO CreHepuMpoBaHHbLIX BENWYUH (MO
BapuaHTy).

- PaspaboTtatb cueHapuin aBToMaTU3aummn NHXeHepHbIX BbIYMCHEeHWI (Mo BapuaHTam).

- Paspabotatb peanusauuio NporpaMMHOM MOLENW MPOrHO3NPOBaHUS B CPede CUCTEMbl KOMMbIOTEPHOW
anre6pbl (Mathcad, MAXIMA).

- BbinonHWTb aHanM3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKUMI, 3aKOHOB pacnpegeneHns 1 MeTodoB reHepauuu
CryyariHbIX COObITMI B NPUKNaaHbIX 0PUCHBIX NporpaMmMHbIxX naketax (MS Excel, HagcTpovika "AHanva gaHHbIX").

- PeannsoBaTb YUCTEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOA0B CTAaTUCTUYECKUX UCNbITAHWI ANS BbIYUCTIEHUS
napaMeTpoB PU3NYECKNX OOBEKTOB.

- [poBecTn nccnegosaHve BAUAHUSA NapaMeTpoB MOLENN CUCTEMbI MAacCOBOro OGCNYXMBaHUS Ha BpeMeHHble
XapakTepuctTukm wucnonHeHusa 3assok CMO. Peanus3oBaTb BblMMCNEHMS B NPUKNagHOM MaTeMaTU4ecKoM nakeTe
(MathCAD, MAXIMA).

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

4.3 MeToau4yeckue matepuarbl, onpegensirowme npoueaypbl OLeHUBaHUs 3HaHUW, YMEHUN, BnageHun (HaBbIKOB
1 (UnN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

4.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexyTo4HoOM atrectaumMm 1 NOpAAoOK NMKBUAALMW akageMniyecKomn
3a40/MKEeHHOCTH




[MpoBegeHve MPOMEXYTOYHOW aTTecTauun perfiaMeHTUpoBaHO NoKanbHbIM HOpMaTMBHbIM aktom CII6IMYIMTA
«lMonoxeHne o NpoBeAEHNM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

4.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTalMm nNo gUcLUUnnmnHe

YcTHas + lNucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

4.3.3 OcobeHHOCTH NpOBeAEHUA NPOMEXYTOHYHON aTTecTaumm nNo AUCUUNIINHe

Bpems Ha nogroToeky oTBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONHEHME MpaKTUYecKoro 3afjaHus C NPUMEHEHWeM BbIYMCIMTENbHOW TeXHWKU cocTasnset 20
MWHYT.

Mpu npoBegeHMN 3a4eTa He paspeLlaeTcs Nonb3oBaThCs y4ebHbIMM MaTepuanamu.

3ayeT NpoBOAMTCHA B KOMMBLIOTEPHOM Knacce.

5. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OUCUUIMITAHBI
5.1 YyebHasa nutepatypa

ABTOp | 3arnasue | M3paTtenbcTBO [oa nspaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
MpoTtogpsikoHoB, A. B.,|Anroputmbl Data Science wm Mocksa, Bororga: https://www.iprbooks
Mbinos, M. A.,|nx npakTuyeckasa Whdbpa -l,/]H>K8HepI/I.F| 2022 hop.ru/124000.html
CapoBHukos, B. E. peanusauusi Ha Python
lepwrTeiiH, HO. M. MHdopmaumoHHble MocKaa: PoCCHiCKT https://www.iprbooks
TEXHONOrMM MoAenMpoBaHUSA hop.ru/115841.html
613HEC-TIPOLIECCOB YHUBEPCUTET TpaHcnopTa 2020
(MUAT)
annesa, H. B.,|VHdopmaLmoHHbIe Mocksa: spaTenbckui 2020 https://lwww.iprbooks
lanues, X. K. TEXHOMNOrn B ynpasneHnu Oom MUCnC hop.ru/116994.html
BockoboiHukos, 0. E. |O6paboTka " aHanms HoBocunbupck: https://www.iprbooks
3KCMepUMEHTanNbHbIX AAaHHbIX HoBocnbupckui hop.ru/107639.html
B naketax MathCAD wu Excel rocy1apCTBEHHbI
apXUTEKTYPHO- 2020
CTPOUTENbHLIN
yHuBepcuteT (CnbCTpuH),
OBC ACB
domuH, B. T. MartemaTtunyeckoe c c . https://www.iprbooks
MoAernvpoBaHne B cuUcteme apaTos. L.apartoBckui hop.ru/108693.html
MathCAD rocygapCTBEHHbIN
TEXHUYECKUIN YHUBEPCUTET 2020
nmenn KO.A. MarapuHa,
OBC ACB
INanko, H. B.,|MaTtemaTtuka 1 BbluMCNeHns B . . https://www.iprbooks
Kapnactok, U. B. Mathcad ACTpaxaHL: ACTpaxaﬂCKMM hop.ru/115494.html
rocyaapCTBEHHBbIN
apXUTEKTYPHO- 2021
CTPOUTENBHLIN
yHuBepcuteT, O6C ACB
NeBuukas, . M.,|CuctemHbin aHanus u| MockBa: Poccuimncknmn https://www.iprbooks
MopryHoB, B. M., |npuHsiTvie petueHui YHVUBEpCUTET TpaHcnopTa 2021 hop.ru/122060.htm|
Py4ykuH, B. B. (MUAT)
Mewwepskosa I.M.,[Teopusa cuctem n cucteMHbIn . http://publish.sutd.ru/
BonbHoea [1.B. aHanus Cal-g%-glregﬁgﬁypr. 2022 tp_ext_inf_publish.ph
A p?id=2022105
MumeHos B. U.,|Cnctembl NCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes U. A. nHTennekta. WMHcTpymeHTbI CankTt-lNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. SKcnepTHble cnieryntg p?id=202316
CUCTEMBI
Cynratynnuna, A. T.,[CuctemHbin aHanus " https://www.iprbooks
BbaszaHoBa, A. A. dyHKUMOHarbHOE Mocksa: Poccumncknia hop.ru/115891.html
MoaenupoBaHue BusHec-| yHMBepcuTEeT TpaHcnopTa 2021
npoLeccos Ha ocHoBe (MUAT)
CTPYKTYPHOro nogxoga

6.1.2 JononHuTenbHasa y4yebHasa nutepartypa




3aBbsanos, 0. r.,
MopnoseTtHas, 0. B.

Teopuss  BeposATHOCTENM U
MaTemaTuyeckas craTucTmka

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

Mocksa: MNpomeTen 2018

¢ npumeHeHvem Excel un

Maxima
Mockanes, M. B.,|OcHoBbl  MaTemaTuyeckoro| BopoHex: BopoHexckuii http://www.iprbooksh
Waukumn, B. . MOJENUPOBAHNA B CUCTEME ocypapcTBeHHbIN op.ru/72724.html

Maxima ArpapHbIi YHuBepcuteT 2015

uM. Umnepatopa lMNeTpa
MepBoro

Pyaetko, b. [. KopensiunoHHo- KpacHosipck: Cubupckui https://www.iprbooks

PErPECUOHHLIA  aHann3 B rocy4apCTBEHHbIN hop.ru/107205.html

Excel n Mathcad YHUBEPCUTET HayKun 1 2020

TEXHOMNOTNA UMEHU
akagemuka M.®.
PelwweTHeBa

Kopobosa, JI. A, [Cratnctuueckas obpaboTka| BopoHes: BopoHexckui http://www.iprbooksh
Yepuaesa, C. H.,[maHHbix B cpege wxMaxima rocy4apCTBEHHbIN 2019 op.ru/88437.html
CachoHoBa, 1O. A, YH/BEPCUTET NHXEHEPHbIX
[eHuncexko, B. B. TEXHONOrNM
UnbunHa, B. A.,|Cuctema aHannTU4eCcKnx Mockea, VxeBck: https://www.iprbooks
Cunaes, IM. K. BbluncneHnn MAXIMA  ans PerynspHas un hop.ru/92000.html

PM3MKOB-TEOPETMKOB XaoTudeckas guHaMu1Ka, 2019

MHCTUTYT KOMMbIOTEPHbIX
nccnegosaHnn

KpemeHb, E. B.,|YuncneHHble MeToabl: https://www.iprbooks
KpemeHb, KO. A, [npaktukym B MathCad MuHck: Bbiwaiwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkuHnn, Yac,|Python n aHanus gaHHbIx Capartos: 2019 https://www.iprbooks
CnuHkuHa, A, MNpocobpasosaHme hop.ru/88752.html
Muwvenos B. W. KorHutumsHble Canikr-NeTepbypr: http://publish.sutd.ru/

WHpOpPMaLMOHHbIE CnerynTa ) 2022 tp_ext_inf_publish.ph

TEXHOMOMNU N CUCTEMBI p?id=202256
MumeHoB B.W.,|MeToabl 0bpaboTkm http://publish.sutd.ru/
Cyspanos E.l,|vHdopmaumm B HayyHbIX Crie.: Crierynrp 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

MakkuHnu, Yac,|Python n aHanua gaHHbIX Capatos: 2019 http://www.iprbooksh
CnunHkuHa, A. MNpodobpasoBaHne op.ru/88752.html
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Excel, MatCalc, R n Python:
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5.2 MNMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

Bubnuorpaduryeckas 6asa gaHHbIX HAay4YHbIX NYGRAUKaULUA POCCUNACKUX YHEHBIX N MHAEKC LUTUPOBAHUS HayYHbIX
ctaTten. [OnekTpoHHbIM pecypc]. URL: http://elibrary.ru/project_risc.asp
HayuHas anektpoHHasi 6ubnuoteka (ELIBRARY.ru). [QnekTpoHHbIn pecypc]. URL: http://elibrary.ru/
OnEeKTPOHHbIM apXmMB C OTKPbITbIM JOCTYNOM ANSA Hay4HbIX CTaTen U NPenpuHTOB. [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 CNoryYNTH [OnekTpoHHbIi 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 nporpaMmmupoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

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

5.3 I'Iepequb NIMLEH3UOHHOro U cBO60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term




Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

lMporpammHas cuctema Ansi OOHapYXXEHUS TEKCTOBbIX 3aMMCTBOBAHMW B Y4YeOHbIX M HaydHbIX paboTtax
«AHTMNNarnat.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-TeXHMYEeCKOn 6a3bl, Heo6XoAMMON Ans ocyllecTBIIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuuninuHe

AyauTopus

OcHalleHue

KomnbloTepHbIn knacc

MyanVIMeD,MVIHOG oGopyp,oeaHme, KOMNbHOTEPHaA TeXHUKa C BO3MOXHOCTbKO NOAKIMHYEHUA K

cetn «WHTepHeT» w©  obGecrnevyeHMem gocTyna B 3NEKTPOHHYHO
obpasoBaTenbHyto cpeay

WMH(OPMaLMOHHO-

JlekumoHHas ayamtopus

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, gocka
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