MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIErO 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

YTBEPXOAIO
MepBbIi NnpopekTop, NpopekTop no YP

(m.\! ¢ ; 0 10Ky ) o UL, xpanntes B A.E. PyJJ.VIH
'\ j PI'BOY BO «
o «21» 02 2023 ropa

[/
(

015153¢300f5b0a

Pa6o4yana nporpamma gUCLUNNUHBI

2.1.4 | CoBpeMeHHble MHPOPMALIMOHHBIE TEXHONOTMM B HAYYHOWN AEATENLHOCTY

Y4eOHbI NnaH: 2023-24 y4.rog 2.3.1. CncteMHbI aHanua,ynpasneHne n obpaboTtka nHpopmaumm,
ctatuctuka Matemartumka 2023 OO.plx

Kadeapa: | 36 | MHdopMaLNOHHBIX TEXHOSOMN

Haquaﬂ cneunanbHOCTb.

2.3.1. CncTtemMHbIN aHanus, ynpaenexHve n obpaboTtka nHdopmauum,
cTaTuCTMKa

YpoBeHb 06pasoBaHusi:  acnupaHTypa

dopma 0byyeHus: Oo4yHas

MnaH y4ye6GHoro npouecca

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



Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHa B COOTBETCTBUM Mpuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWUI K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
negarorm4eckmx kagpoB B acnvpaHType (agbloHKType), YCNOBUMAM UX peanusaumy, cpokam OCBOEHUS 3TUX Mporpamm ¢
y4yeTOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0COOEHHOCTEN OTAENbHbLIX KATErOPUN acnMpaHToB
(AnkHHKTORY"

CoctaButens (u):

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

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

Ot BbinyckatoLlen kacdenpbi: Poxkos Hukonamn
3asegytowmin kadeapon HukonaeBuy

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

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

1.2 3apauv AUCLUMNNNHDI:

- O3HaKOMWTb C NEPEeAOBLIMM MOAX0AaMU U METOAONOMMAMM UCMOSNb30BaHUSA

npuknagHbiX MHpOPMaLMOHHO-KOMMYHMKaLMOHHBIX TEXHOMOMMIA B HAy4HO-UCCNea0BaTeNIbCkoM npoLecce.

- CchopMupoBaTh HaBbIKM MPaKTUYECKOro MPUMEHEHNS NPUKNAAHBIX CUCTEM

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

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

- OBnapeTb TEXHUYECKUMU Npuemammn paboTbl B cUCTEMAaX KOMNEKTUBHOMO JOCTYMNa K 06MnayHbiM XpaHumLwam
Hay4HbIX U UCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUum, NPOBEAEHUS M 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 N HAay4YHO-MEegarorMyecknx KaapoBs B acnmpaHType

3HaHWsA 1 yMEHUs, NMoNy4YeHHble acnupaHTamMu Npy M3y4eHUn AaHHOW AUCLUMMIUHBI, HEOGXOAMMbI NPY NOATOTOBKE
K coade kaHOMAATCKOro 3k3aMeHa U HanucaHuy auccepTaumnoHHon paboTsl

MHoCTpaHHbIN A3bIK

MoaroTtoBka nybnuvkauuii n (MnNn) 3asiBOK Ha NaTeHTbl HA M306peTeHus, NnoresHble MOAeNu, NPOMbILLIIEHHbIE
006pasubl, CenekUnoHHble OOCTMKEHUS, CBUAETENbCTBA O rOCyAapCTBEHHONW permcTpaummn nporpaMm Ans 3rnekTPOHHbIX
BbIYMCIIUTENbHBIX MaliMH, 6a3 AaHHbIX, TONOMOMUIA MHTErpanbHbIX MUKPOCXEM, NPedyCMOTPEHHbIX ab3auem YeTBepTbIM
nyHkTa 5 befiepanbHbIX rocy4apCTBEHHbIX TpeboBaHNI

MeTogonorusi npoBeAeHNs UCCNeaoBaHUst U METOAMKA HaNUcaHUs auccepTaumm

Haquaﬂ AeATeNbHOCTb, HanpaBieHHada Ha NoAroToBKy AnmccepTaunm K 3aluTe

2 TPEBOBAHUA K PE3YJNIbTATAM OCBOEHUA OUCLUMIINHBI

3HaTb: AkTyanbHble cnocobbl UCNOMb30BaHUSA 3NEKTPOHHbLIX MH(POPMAaLNOHHO-KOMMYHMKALMOHHBIX TEXHOMOTUIA.
Moaoxodbl M MeTodonorMi K HaydyHo-uccriegoBaTenbckoW paboTe € Mcrnonb3oBaHWeM MNepefoBbiX KOMMbIOTEPHbIX
TEXHONOornm.
Buabl 1 yHKUMM MOHUTOPUHIa HayYHbIX JOCTVXKEHUA, LIenn 1 pedynbTatbl MexayHapogHblX nccnegosaHuii. MNpuHumnel,
cnocobbl 1 METOAbI OpraHM3aUmm HayYHbIX NCCneaoBaHWn.
OcHoBHble nonoxeHns obpasoBaTenbHbIX TEOPUIW, KOHLUEMNUMW, CUCTEM U MPaKTUKU Hay4HbIX UCCregoBaHun.
TeopeTuko-MeTogo10rM4yeckue OCHOBLI OpraHn3aumm nccnegoBaHns B cpepe npodeccmoHanbHoON OeAaTenbHOCTH.
YmeTb: CTaBuTb 3agavy ¥ BbINOMHATL HayYHble UCCNeAoBaHUS NpW peLueHny NpuknagHbiX NpodeccnoHanbHbIX 3agad ¢
NCMOMb30BaHNEM COBPEMEHHbBIX annapaTHbIX U NPOrpaMMHbIX CpeacTB KoMnekca MHAOPMauMoHHO-KOMMYHUKALMOHHBIX
TEXHONOornmn.
MpuMeHATb TeopeTuMyeckne 3HaHMA Mo MeTogam cbopa, XpaHeHusi, 06paboTkM W nepegayn wuHdopmauumn c
NCMNOMb30BaHNEM BbICOKMX KOMMbIOTEPHbIX TEXHOMOIMIA.
Onpepenats uenu u 3agaun, yHKUUM uccnepoBaHun. MoabupaTe NpUKNagHOM [UAarHOCTUYECKUA MPOrpamMMHbIN
WHCTpYMeHTapuii u paspabaTbiBaTb NPOrpaMmbl KOHTPONSA pe3ynbTaToB MCCNeLoBaHUN.
Onpenenate NepcrneKkTMBHbIE HampaBfieHUs HayyHblX UCCnedoBaHuin B cdepe npodeccuoHanbHOW AesaTenbHOCTU.
Mcnonb3oBaTb aKcnepuMeHTanbHble 1 TeopeTudeckue MeToabl nccnefoBaHms B npoeccMoHanbHON AeaTenbHOCTU.
OkasblBaTb KOHCYMbTaLUMIO B MOUCKE MHGOPMAaLMKU MO NONyYeHHOMY 3afaHuto, cbope, aHanu3e AaHHbIX, He0OXoaNMbIX
ONs pelleHns NocTaBneHHbIX Npod)eccuoHarnbHbIX 3agad.
BnageTtb: KynbTypol HayyHOro wuccrnefoBaHuss B obnactu npodgeccumoHanbHOM AesiTeNbHOCTM, B TOM 4ucne c
NCNonNb30BaHMEM MH(POPMaLIMOHHBIX TEXHOMOIMIA.
CoBpeMeHHbIMY MeTogamu, NPOrpamMMHbIMU UHCTPYMEHTaMM U TEXHOMNOrMen Hay4YHO-UCCrneaoBaTenbCkol U NPOEKTHOM
OeaTernbHOCTU C NPUMEHEHEM MHAOPMALMOHHO-KOMMYHUKALNOHHBIX TEXHOSOMIA.
HaBblkaMu noncka ¢ UCNonb30BaHWEM MHPOPMALIMOHHBLIX CUCTEM M 633 AaHHbIX.

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

Tema 1. OcHOBHble nogxodbl U MeETOOONIOMMN TEeopun
cucTem n CUCTEMHOrO aHanusa B
Hay4HO-UccneaoBaTenbCKON OeaTenbHOCTU.
Knaccudukaums CUCTEM, aHanus npobnemaTuku,
CUCTEMHasi MeTodoniorusl, Moaenb CUCTEMbI, CTPYKTypa.
3apaun aHanusa cuctem. CuctemHoe onucaHne obbekTa.
Ctpatudukaums obbekta HabnogeHus n aTpubytusauus.
MeTogbl onucaHua  cuctem:  (PEHOMEHOSOrMYECKUH,
CEMaHTUYECKNN, CUCTEMHbIN, FOrMYECKU, CTPYKTYPHbIN,
PYHKLMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbIN,
MHOPMALIMOHHBIN, LieneBon, 3aJa4HblN,
MaTtemaTU4eCKUIn, aKCnepTHbIN, [enbdun, MO3roBor aTtaku,
accounaTUBHbIN.

MpakTuyeckme 3aHATUS: paspaboTka npoekTa
nccnegoBaHus  cucTeMbl, nogbop MeTOLONOrMyYecKou,
aHanuUTUYecKon, maTtemaTUdeckorn Modenn Anst onucaHus
NMpoLeccoB  MCCregyemMon  CUCTEeMbl,  BM3yanusauums
npotecca nccnegoBaHus CUCTEMBbI, pa3paboTka
anarpaMmbl  CBSI3e, COCTaBIIEHME  UHTENNEKT-KapThl,
accoumaTBHasg KapTa.

Tema 2. MopgenupoBaHue cuctem, onpegeneHue
CUCTEMHOW MOJENu: KayecCTBEHHble W dopMarbHble
aTpubyTbl, 3ajaya aHanuMsa, MnaH 3KCMEepUMEHTa,
MoZenvpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
namepeHun. ItepatnBHocTb cuctemHoro noaxoga. O63op
KnbepHeTu4yeckMx noaxoqoB B CUCTEMHOM  aHanwuse,
kKnbepHeTusauma  cuctemHoro  nogxoga. Mepapxus
KnOepHeTUYECKNX anropuTMOB B CTPYKTYPE CUCTEMHOIO
nogxoga. Mogenu KOMNbOTEPHOIO MPOrHO3MPOBaHMSA AN
pelleHns CUCTEMHbIX 3agady. HenpoceteBble mogenu B
CUCTEMHBIX  WCCNEAOoBaHWsX, CUCTEMbI Ha  OCHOBE
rmybokoro MalwuHHoro oby4yeHunsi, 00630p nNpUMepOoB
peLleHns NpyKNagHbIX 3agaqy C NOMOLLb HENMPOCETEBOIO
nogxopaa.

lMpakTnyeckne 3aHATUA: aHanuM3 Mofenu KOMMbITEPHOro
NPOrHO3npoBaHus, peanu3auns TEXHUYECKOro nNporHosa B
NPUKNagHoOM  BbIYUCIUTENbHOM MPOrpaMMHOM  nNakeTe,
NMOCTPOEHME HEeNpPOCETEBOW MOLENU CUCTeMbl, aHanus
apxXuTeKTypbl U AeTarnen NporpaMmMHON peanusaunn.

Paspen 2. OnEeKTPOHHbIE onbnunoTeku,
onbnuorpaduyeckne 6asbl OaHHbIX, UHOEKCUPOBAHUE U
HayKkoMeTpu4ecKkne cUcTembl.




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, HaykOMeTpuyeckme rnokasaTenu.
OcHOBHblE MNOHATUS: WHAEKC uuTupoBaHus (ML), wvmnakT-
dakTop (UP), nucbomeTtpusa, 6MbnmomeTpusi, runepaBToOpPCTBO,
ResearcherID, peueHaunpoanue, DOI. Tunbl nHgekcos: XupLia,
KappawbsH, PUHL, g-uHaekc, i- nHaekc, CiteScore. OCHOBHble
arperatopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
UCTUHA MIY. HauunoHanbHble 1 mMexayHapOoAHble MHAOEKCHI
LUMTMPOBaHNS, CUCTEMbl yKasaTenen Hay4yHOro LMTMPOBaHUS.
Poccuickmin nngekc HayyHoro umtuposanus (PUHL), HayyHble
nyénukaum pOCCUACKUX YYEHbIX W MWHOEKC LUTUPOBaHMWSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymentapuin PUHL,
npodwunb aBTopa, Nouck nybnukaumi, pabota ¢ U3gaHNSMK 1
nepuoamuKon. Mpueaska nyénukauum, dopmupoBaHue
KOnneKymn.

MpakTuyeckne 3aHATUSA: NUYHBLIA  KabWHeT nonb3oBaTens
PVHL, pabota Cc HaykOMETpUYECKMM WHCTPYMEHTapUeEM,
npodunb  aBTopa, MNOWCK NybnvKkauum 1 U3JaHuN,
dopmMmpoBaHMe crnmcka nyonmkauui.

Paspgen 3. WHdopmaTnsauma Hay4yHO-UccnenoBaTernbCKom
OeATENbHOCTU, KOMMBIOTEPHbIE CPeAcTBa MOOAEPKKM Hay4HO
-1uccnegoBaTenbCKOro npouecca.




Tema 5. VHdOpMaLMOHHbIE TEXHOMOMMW W  SNEKTPOHHLIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGrvkauun. 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
WHpopmaumm, cuctembl ynpasneHus 6ubnuorpaduen B
TEKCTOBbIX MpoLeccopax U cucTemax KOMMbIOTEPHON BEpPCTKU
(BibTeX, naketbl Mendeley, Jabref n T1.4.). KomnbloTepHble
WHCTPYMEHTbI, CPEeACTBa  OpraHu3aumMm M MoAroTOBKM
9MNEKTPOHHbIX TEKCTOBbIX [AOKYMEHTOB B cpede TEeKCTOBOro
npoueccopa. LWabnoHnsaums [OKyMeHTOB. ABTOMaTuUdeckue
cTunu. CospgaHue " pefakTMpoBaHue cTunen.
MHoroypoBHeBble cnuckn. Habop maTtemartuudeckux copmyr.
3awmta 9nekTpoHHOro pJdokymeHta. CosgaHue MaKpOCOB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBfeHus.
ABTOMaTMYeckas Hymepauusa ClMCKOB UIKOCTpaumi u Tabnuu,.
lMepeKkpecTHbIe CChINKN HAa 06BbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospaHwue cnucka nuTeparypsbl.

lMpakTuyeckne  3aHATMA:  co3daHue,  odopmneHve K
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCNeLoBaTENbCKUX
[OKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, OpraHusauus
KOMMEKTMBHOIO A0CTYyNa K 3NEeKTPOHHBbIM AOKYMEHTaM B cpefe
obnayHon cnyx6bl (OneDrive, Google Drive, Angekc.Ouck,
O6nako Mail.ru).

Tema 6. MIHCTpyMeHTbl TabnmMyHOro npoueccopa Ans pelleHns
NpUKNagHbIX HayyHo-uccrnegosaTensckux 3agad. OcCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauun Hag
mMaccmBaMu U matpuuamu B TabnnyHom npoueccope. PelueHne
CUCTEMbl  YpPaBHEHWA  pPasNUYHbIMW  BbIMUCIUTENBHBIMU
mMeToaamu. IHCTpyMEHTbI ANS peLueHns aHanMTuYecknx 3agau:
aHanM3  «4To  ecnu».  VIHCTpyMEeHTbl AN peLlueHust
aHanUTUYeCKUX 3afdad: «MOUCK peLleHus». WIHCTpYMeHTbI
TabnuyHoro npoueccopa And paboTbl C AuarpammaMu K
rpacdomkamu  dyHkuun. Cpeactsa  BuM3yanusaumst  Hay4vHbIX
AaHHbIX. dopmaT XpaHeHus, UMMOPT W ICKNOPT Hay4HbIX U
3KCNepvMeHTanbHbIX  AdaHHblX B cpegy  TabnmyHoro
npoueccopa. [lakeT pacwupeHusa: HagcTponka “"AHanus
AaHHbIX". CTaTUCTNYeCcKne MHCTPYMEHThI NakeTa aHanusa ans
06paboTKkn Hay4yHO-MUCCNeaoBaTeNbKMX AaHHbIX: TMCTporpamma,
BEPOSATHOCTHbIE pacnpeaeneHuns, ynopsaaodeHne AaHHbIX, paHr,
NPOLEHTUIb, CTaTUCTVKA, MaTeMaTnyeckast oopaboTka.

MpakTuyeckne 3aHATUSA: pacdeT MaTeMaTUYEeCKMX, MHXEHEPHbIX
N 3KOHOMMYECKMX 3adad B cpefde TabnuyHoro npoeccopa,
BM3yanusauusi U ctatuctmyeckast 06paboTka AaHHbIX.




Tema 7. OneKTPOHHblIE WHCTPYMEHTbI W MNpPOrpaMmHoe
obecneyeHre NOArOTOBKMN Hay4HbIX Mpe3eHTauun, AoKNagoB U
BbICTynneHun. lNMporpammHoe obecnedeHne onsg NOArOTOBKM U
npocmoTpa npeseHTaumMnm B oducHbIX naketax (OpenOffice
Impress, PowerPoint). MMoarotoBkM npe3eHTaumi B cuctemax
KOoMnbloTepHOW BepcTku (Scribus, LaTeX Beamer). ®opmar
nepeHocuMbiX fokymeHToB (PDF). NHCTpymeHTbl pa3paboTku
AMEKTPOHHbLIX  Mpe3eHTauun:  WwabnoHbl, co3gaHue u
pefakTMpoBaHue CTUNen, CNMck1, matemaTndeckme opmynel,
unnoctpaumm 1 Tabnuubl. CeA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMeaMa U CO34aHMNe UHTEPaKTUBHbIX NPe3eHTauun.

MpakTnyeckne 3aHATUSA: CTPYKTypu3auuss U odpopmreHne
Hay4YHO-UCCreaoBaTENbCKUX — OOKNaA0B W 3MEKTPOHHbIX
npeseHTauuii, oOpraHuMsaums KOMMEeKTUMBHOro goctyna K
npe3eHTauMoHHbLIM MaTepuanam B cpefe o6nayHon cryxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Paspgen 4. VHTennekTyanbHbI NoAxon, BblMUCAUTENbHbIE U
MaLUUHHbIE TexHonornm obpaboTku Hay4Ho-
nccrnegoBaTenbCknX AaHHbIX.

Tema 8. WckycctBeHHbI wHTennekt (M) B npuknagHbix
3agadvax Hay4yHO-UccregoBaTenbCcKoro npouecca: u3BneveHue
3HaHWM N aHanu3 gaHHbix. OpraHMsauusa 3HaHUMM B cucTemax
U, mogenu npeacTtaBneHnsi 3HaHUn. PaspaboTka aKCnepTHbIX
cuctem (OC) Kak HaydyHo- wuccrnegoBaTternbckasl 3agava.
lMpumeHeHue cuctem (rnybokoro) MalmMHHOro obyyeHus Ans
peweHns MPUKNagHbIX Hay4yHO-MccnegoBaTenbCknx 3agavd:
obyyeHue, TecTupoBaHue, Banvaaums pes3ynbLTaToB.
MHTennekTyanbHble NPOrpaMmHbIe KOMMSEKChbl M nnaTgopmbl
ana obpaboTkm OGonblMX AaHHbIX, W3BMEYEHUS 3HAHUA W
rnybokoro aHanusa (Deductor/Loginom).

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

Tema 9. UHCTpYMEHTbI KOMMbIOTEPHbIX  CUCTEM
aHanNUTUYECKUX W  YUCMEHHbIX pPEeLIeHUA B  Hay4Ho-
nccriegoBaTenbCkUX  3apadvax. PewweHune Hay4Ho-
uccneposatenbcknx 3agady metogamm CAE (Computer
Aided Engineering). Crtatuctuyeckas obpaboTka w
BM3yanu3aumns AaHHbIX B CUCTEMaX KOMMblOTepHO anrebpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemaTU4eckon
mMoaenw, pa3paboTka UMUTaLMOHHON mMogenu.
CrneuunanbHble  MHCTPYMEHTbI M CpeAacTBa  S3blKOB
NPOrpaMMmMpPOBaHMSA  BbICOKOTO YPOBHSA [Of1  peLleHus
MPUKNagHbIX  Hay4yHO-  WCCnegoBaTenbCKMX — 3ajad:
nNporpaMMmMpoBaHMe HayyHblX BblYMcieHun B Python,
ncnonb3oBaHne 6OuGNMOTEK aHanmM3a fAdaHHbIX (pandas),
pelleHne BblMUCIMTENBHbLIX 3ad4a4y (numpy), BU3yanusaums
W npeactaeBneHne [AaHHbix (matplotlib), BbInonHeHue
Hay4HbIX W UWHXEHepHbIX pac4E€ToB (Scipy), anropuTmbl
MalmnHHOro obydveHus (scikit-learn) ana peanusaumm
cueHapueB 00paboTkM  HaydyHO-  UccrneaoBaTerbCKUX
OaHHBbIX.

MpakTuyeckne 3aHATMA: 0OpaboTka 3KCnepuMeHTanbHbIX
OaHHBIX B cuUCTemMax  KOMMblTepHonm  anrebpbl,
MatemMaTU4eCKMn aHanM3 M MNOCTPOEHWE KOMMbIOTEPHOW
MoZenu, BM3yanusaumsi pesynbtatoB o06paboTkum Hay4yHo-
nccrnegoBaTeNbCkUX OaHHbIX.




Wtoro B cemecTpe (Ha kypce anst 3A0) 17 | 17 38

KoHcynbTauumn n npoMexytoyHasa atrectaums (3adver) 0

Bcero koHTakTHas paborta n CP no aucuunnuHe 34 38

4. ®OHJ] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALIUMU

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

HanmeHoBaHWe oueHOYHOro

lMoka3aTenu oueHnBaHNS pesynbTaToB 0byveHus
cpencTtea

KnaccuduumpyeT TunoBble crnocobbl NpUMEHEeHWst MHEOPMAaLMOHHO-
KOMMYHWUKaLMOHHbIX TEXHOMOrN B npuKnagHon Hay4HO-
uccnegosatenockon obnactu. [lepeuncnser Bugbl U QyHKUMN
MOHWUTOPMHra Hayu4HbIX LOCTMXKEHWUIA, ONUCbIBAET NPUHLMMLI, CNOCcobbl K
MeToAbl OpraHmn3aLmmn Hay4HbIX UCCReaoBaHUN. Bonpochl ans YCTHOIO
. cobecenoBaHus.

Mcnonb3yeT coBpeMeHHble MeToAdbl U MPOrpaMMHbIE MHCTPYMEHTbI And|pakTMKko-opueHTUpoBaHHbIE
aBTOMaTM3aLUMM M WUHDOpPMaTU3aUUM Hay4HO-UCCReAoBaTENbCKON UM|3agaHus.

NPOEKTHOW AeATENbHOCTH.

[leMOHCTpUpyeT HaBbIKM noucka uHdopmauun, cbopa W aHanmsa
OaHHbIX, Heobxoaumble ans peLueHus nocTaBfieHHON
npodeccroHarnbHON Hay4YHO- NCCneaoBaTenbCKon 3a4a4u

4.1.2 Cnctema n KpuTepum oueHUBaHUA

Kputepuun oueHnBaHns
YcTHoe cobecenoBaHme MncbmeHHas paboTta

LLikana oueHmBaHu4

MonHbIN, wncyepnbiBalOLWMA OTBET, SIBHO
OEeMOHCTpUpYoLWLMI rNyGoKoe NoHMMaHue
npegMetTa M LUMPOKYKD 3pyavumio B
oueHuBaemon obnactu. Kputnyeckun,

3auTeHo o He npegycmoTpeHa
OpurMHanbHbIl  Noaxod K marepwuany.
OTBeT NOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX ob6s3aTenbHbIX
NCTOYHMKOB MHOpMaLMK.
OtBet HEeMoIHbIN, HEenoHUMaHum
He 3auteHo CyLLHOCTMN npegmeta B uernowm, [ He npegycmoTpeHa

CyuwleCTBEeHHbIe owmnbku nnm npo6er|b| B

3HAHUAX Cpas3y MO HECKOSIbKUM Temam,
He3HaHue OCHOBHbIX TEPMUHOB.
HepoctatouHaa rnybuHa n OCO3HAHHOCTb
oTBeTa. Hes3HaHMe 3HauYuTenbHOW 4acTu
NpVHLMNnansHo BaXHbIX 3MEeMEeHTOB
ancumnnuHbl.  MHorouucneHHble  rpybble
oLmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUS UM NHbIe MaTepuarbl, HeO6XoAMMbIe ANA OLEeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATEeNIbHOCTU
4.2.1 MNepevyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 1
1 OcHoBHble NoAXOoAbl 1 METOAONOrMM TEOPUN CUCTEM U CUCTEMHOIO aHanu3a B Hay4YHO-1ccneaoBaTenbCKon

pesartenbHocTW. 3agayn aHanunsa cuctem. CucTeMHoe onvMcaHme obbekTa.

MOﬂeJ’IVIpOBaHVIe cucrtem, onpeneneHue CUCTEMHOW MOAENN: Ka4eCTBEHHbIE U cbopmaanble anVI6yTbI, 3ajada
aHanumsa, nnaH sKkcnepnuMeHTa, mogernumposaHne n CUMynauns, o6pa60TKa pe3ynbTaToB M3MepeHVIIZ.

Kw6epHequecme noaxoabl B CUCTEMHOM aHanumse. I/Iepavam KM6epHeTI/NeCKI/IX anropnTtMoB B CTPYKTYype
CUCTEMHOro nogxoaa.

Mogenn KOMMbKTEPHOro NPOrHo3npoBaHna Ona peweHnsa CUCTEMHbIX 3a4ad. HeVIpOCGTeBbIe mogenu B
4 CUCTEeMHbIX uccneagoBaHuAx, CUCTeMbl Ha OCHOBe FJ'I)/60KOFO MalUMHHOIo 06y'~IeHVIF|, npumMepbl peeHns
NpuKnagHbix 3aga4y ¢ NOMOLWbHO HeVIpOCeTeBOI’O nogxoaa.

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




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.

HauunoHanbHble n MexayHapoaHble MHOEKChI LUTUPOBaHUSA, CUCTEMbI YKasaTenen Hay4yHoro LMTMpoOBaHUS.
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-UccrnenoBaTenbCkmx 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 npoueccopa.
CratucTnyeckne NHCTPYMEHTbI NakeTa aHanusa ans o6paboTku HayYHO-UCCreAoBaTeNbKUX AaHHbIX.

13

OneKTPOHHbIE MHCTPYMEHTbLI U NporpaMMHoe obecrneyeHne NoaroTOBKN HayYHbIX Npe3eHTauun, 4OKNagos u
BbICTyNneHu. NMporpaMmmHoe obecneyeHne anst NOAroToBKM M NPOCMOTPpa Npe3eHTaunii 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 Npe3eHTaumn.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UCcCneaoBaTenbCckoro npouecca: n3snedyeHme
3HaHWI 1 aHanu3 gaHHbiX. OpraHnsaums 3HaHu B cuctemax M, mogenu npeacrtaBneHms 3HaHun. PaspaboTka
akcnepTHbIX cuctem (OC) Kak Hay4YHO- uccnegoBaTenbCckas 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 YNCTIEHHBIX PELLEHUIA B HAY4YHO- UCCNEA0BATENbCKUX
3agadvax. PelleHne HayyHo- uccnegoBaTenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o06paboTka n BU3yanvsaumsa AaHHbIX B cucTeMax KoMmnbroTepHon anrebpbl (CKA).

18

MHCprMeHTbI KOMMbKTEPHbLIX 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 3aadady: ncnosibsoBaHne 61MOnMoTEeK aHanu3a gaHHbIX, pelieHne
BblYMCNUTENBbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

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




- Co3pgaTb uepapxuto ctunen oopMmaTMpoBaHUSA HayvyHO-uccnegoBaTenbckon 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 ocdopmneHms (dhopMaTpoBaHuUst) TEKCTa B Cpefie TEKCTOBOro npoleccopa
(no BapnaHTam).

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cosgatb aBTOMaTMyecKkue ChnUCKM Hymepauumu wnnlctpaumi wn Tabnuy  HaydHo-uccrnegoBaTenbCKon
ny6nukaymm.

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

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nNybnmkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHLIA Ha CTUMe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

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

- [ocTponTb ructorpammy W BbINOAHUTL 0OpaboTKy Habopa Cny4YaWHO CreHepupoBaHHbIX BENUYMH (No
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

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

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

- PeannsoBaTb YUCINEHHbIV SKCNIEPUMEHT MPUMEHMMOCTN METOAOB CTAaTUCTUHECKUX UCNbITAHWIA AN BbIYUCTIEHUSA
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHenns 3assok CMO. PeanusoBaTb BblMUCNEHUS B MPUKNAAHOM MaTeMaTMyeckoM nakeTe
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUS 3HaHUI, YMEeHUI, BNnageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

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

lMpoBeaeHe MPOMEXYTOYHOM aTTecTauun perraMmeHTUpPoOBaHO NoKanbHbIM HOpMaTMBHBIM aktom CIOMYIMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue WNHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOHYHON aTTecTaumm No AUCUUNIINHe

Bpems Ha nogroToBky otBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONMHEHME MPAKTUYECKOro 3afdaHusi C MPUMEHEHWEM BbIYMCIMTENBbHONW TEXHWKU cocTaBnsieT 20
MUHYT.

Mpu npoBeaeHMN 3a4eTa He paspeLlaeTcs NoMb30BaTbCs y4EOHBIMM MaTepuanamm.

3aueT NpoBOAUTCS B KOMMbLIOTEPHOM Kracce.

5. YYHEBHO-METOOWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
5.1 YuyebHasa nutepartypa

ABTOp | 3arnasue | WN3patenbctBo 'of n3gaHua | Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

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

MockBa, Bonorga:

[Mbinos, M. A.,lnx npakTuyeckasa Whdbpa -Urkerepus 2022 hop.ru/124000.html
CaposHukos, B. E. peanu3aums Ha Python P P
lepwreniH, KO. M. MHdopmaunoHHble . oo https://www.iprbooks
TEXHOMOorMnm MoaenupoBaHus Mocksa: Poccumckuir hop.ru/115841.html
BU3HEC-POLIECCOB YHUBEPCUTET TpaHcnopTa 2020
(MUAT)
[anveBa, H. B.,|HdopmaumoHHbie MockBa: N3pgaTenbckun 2020 https://www.iprbooks

anwues, XK. K. TEXHOMOorMun B yrnpasneHnu Oom MNCunC hop.ru/116994.html




BockoboviHukos, 0. E. |ObpaboTka n aHanu3a HoBocunbupck: https://www.iprbooks
3KCMepuUMeHTanbHbIX AaHHbIX Hosocunbupckum hop.ru/107639.html
B naketax MathCAD wu Excel rocygapCTBEHHbIN
apXUTEKTYPHO- 2020
CTpOUTENbBHLIN
yHuBepcuteT (CnbcTpuH),
OBC ACB
domuH, B. T. MaTtemaTtunyeckoe ) . https://www.iprbooks
MOLENMpoBaHMe B cucTeme Caparos: CapaTOBCf(V'V' hop.ru/108693.html
MathCAD rOCYAAPCTBEHHbIN
TEXHUYECKNN YHNBEPCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
Jariko, H. B.,|MaTtemaTuka n BblYMCIIEHUSA B ) . https://www.iprbooks
Kapnactok, U. B. Mathcad ACTpaxaHb: ACTpaxaﬂCKM” hop.ru/115494.html
rocygapCTBEHHbIN
apXUTEKTYpHO- 2021
CTPOUTENBHLIN
yHuBepcutet, 96C ACB
NeBunukas, I I1.,|CucTteMHbIn aHanus u| MockBa: Poccuimnckun https://www.iprbooks
MopryHos, B.  M.,|npuHATHE pewieHun YHUBEPCUTET TpaHcnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUAT)
MewwepskoBa I.M.,[Teopusa cuctem n cucteMHbIn . http://publish.sutd.ru/
BonbHoBa [1.B. aHanus Calg;-glregﬁq%ypr. 2022 tp_ext_inf_publish.ph
p?id=2022105
MumeHos B. U.,|Cnctembl WNCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes . A. uHTennekra. WMHCTpymeHThI CaHkr-lMNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. SKcnepTHble crierynrg p?id=202316
CUCTEMBI
Cynratynnuna, A. T.,[CuctemHbin aHanus " https://www.iprbooks
BaszaHoBa, A. A. dyHKUMOHanNbHOE Mocksa: Poccuinckni hop.ru/115891.html
MoAenvpoBaHune BusHec-| yHnBepcuTeT TpaHcnopTa 2021
npoueccos Ha OCHOBE (MUNT)
CTPYKTYpPHOro nogxoga
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
3aBbanos, O. T.|Teopus BeposiTHOCTEN M1 https://www.iprbooks
MoanoseTHas, 0. B. |maTtemaTtunyeckast ctaTucTuka . . hop.ru/94548.html
Mockea: MNpomeTen 2018
C npumeHeHnem Excel n
Maxima
Mockanes, M. B.,[OcHoBbl  mMaTemaTunyeckoro| BopoHex: BopoHexckuit http://www.iprbooksh
Waukun, B. . MOLENMpoBaHMa B cuUcteme "ocyaapCTBEHHbIN op.ru/72724.html
Maxima ArpapHbIi YHuBeEpcuteT 2015
uMm. Mmnepatopa lMNeTpa
MepBoro
Pyaenko, b. . KopensiumoHHo- KpacHosipck: Cnbumpckmn https://www.iprbooks
PErPECUOHHbIN  aHanu3 B rocyaapCTBEeHHbIN hop.ru/107205.html
Excel u Mathcad YHVUBEPCUTET HayKu 1 2020
TEXHOMNOrM NMEHN
akagemuka M.®.
PeweTtHeBa
Kopobosa, JI. A, [Cratnctuyeckas obpaboTka| BopoHesk: BopoHexckui http://www.iprbooksh
YepHsiesa, C. H.,|gaHHbIX B cpene wxMaxima rocyAapCTBEHHbI 2019 0p.ru/88437.html
CagoHoBa, 0. A, YH/BEPCUTET UHXKEHEPHbIX
[eHnceHko, B. B. TEXHOMNOrMmn
UnbuHa, B. A.,|Cuctema aHanuMTU4ecKnx Mockea, WxeBck: https://www.iprbooks
Cunaes, . K. BbluncneHnn MAXIMA pgnsa PerynsapHas v hop.ru/92000.html
HM3MKOB-TEOPETMKOB XaoTuyeckasi AUHaMuKa, 2019
MHCTUTYT KOMMbIOTEPHbIX
ncenegoBaHum
KpemeHb, E. B.,|vcnenHble MeToabl: https://www.iprbooks
KpemeHb, 1O. A.,|npaktukym B MathCad MwuHck: Bbiwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
MakkunHnn, Yac,|Python n aHanu3 gaHHbIX Capartos: 2019 https://www.iprbooks
CnuHkuHa, A. MNpocobpasosaHme hop.ru/88752.html
Muwvenos B. U. KorHutumsHble Cankr-MeTep6ypr: http://publish.sutd.ru/
MHOPMaLMOHHbIE ’ 2022 tp_ext_inf_publish.ph

TEXHOJI0IMN N CUCTEMbI

cnerynTtn

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. MNpodobpasosaHne 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 BUKU-3HUMKIONEAWS NO MalUUMHHOMY OBYy4YeHMI0 U aHanu3y AaHHbIX
[BnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmMHoOro oéecneyeHust

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctemMa Ansi oBHapyXeHUst TEKCTOBbIX 3aMMCTBOBaHMI B Y4ebOHbIX M HaydHbIX paboTax
«AHTUnNNarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTygeH4eckas Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocylLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MyrnbTuMeauiiHoe 0GOopyAOBaHWE, KOMMbIOTEPHAS TEXHWMKA C BO3MOXHOCTBIO MOAKMIOYEHUS K
KomnbloTepHbin knacc [cetn  «MHTepHeT» U obecrevyeHMeM [oCTyna B SNIEKTPOHHYIO  MHGOPMAaLMOHHO-
obpa3zoBaTernbHyto cpeay

MynbTumeguiitHoe o6opyaoBaHue, cneLmanusnpoBaHHas mebernb, fJocka
NekunoHHas ayautopmsi
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