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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn

acnupaHToB (aabHOHKTOB)"

CocraButenb (K):
[OKTOp TEXHNYECKUX Hayk, 3aBegyowmn kadenpom
KaHauaaT TEXHUYECKUX HayK, [oueHT

OT kadbeapbl cocTaBuTENS:
3aBeaytowuii kadeapon MHPOPMALIMOHHBIX TEXHONOMMNI

Ot BbINyckatoLen kadeapbi:
3aBepyowmn kagenpom

MeToguyecknin otaen:

MumeHoB Buktop Nropesud
HebaeB Nropb AnekceeBud

lMumenos Buktop Nropesuny

>Kykosa JTio6oBb
TumodeesHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb pgucumnnuHbl: CdopmMmpoBaTb y acnMpaHTOB 3HAHUS, YMEHUST M HaBblkKM B 00Mactu NpUMEHEHMS
WHTEeNNeKTyanbHbIX WMH(OPMAaLMOHHBIX TEXHOSNOMMA W NPUKNagHblX cpeactB (B T.4. OCHOBAHHbIX HA WCKYCCTBEHHOM
WHTENNekTe) WHMOOPMALNOHHO-KOMMYHUKALMOHHOTO KOMMMekca B o00pasoBaTenbHOM U Hay4HO-UCCeLoBaTENbCKOW
[eATenbHOCTH.

1.2 3apgauv AMcUUNUHbI:

- OsHakomMuTb C  NepenoBbiMU nogxogamm " MeTo40N0rnsAMU NCNoNb30BaHMWs NPUKNagHbIX
WHPOPMaLMOHHO-KOMMYHMKALMOHHBIX TEXHOMOIMMIN B HAay4YHO-UCCneaoBaTeNbCKkOM npolecce.

- CdopmupoBaTb HaBblKM MNPaKTUYECKOTO MPUMEHEHUS MNPUKMIaAHbIX CUCTEM WCKYCCTBEHHOrO MWHTENNEeKTa,
MH(POPMAaLMOHHBIX CUCTEM, (DYHKLIMOHMPYIOLLNX Ha OCHOBE MHTENMEKTyalnbHbIX KOMMbIOTEPHbBIX TEXHONOMMIN, 06ecneymBaroLLmX
aBTOMaTM3auuio BBOAA, HakonneHusi, obpaboTku, nepegayn, onepaTUBHOIO YNpaBfeHUs Hay4YHOW U MccnenoBaTeNbCKOM
WHopmaumen.

- BbipaboTaTb npakTnyeckne npuknagHble HaBblkM UCNOMNb30BaHUA MHPOPMAaLMOHHBLIX pecypcoB B 0OpasoBaTenbHOM
N Hay4YHO-MCCneaoBaTeNbCKoM AEATENbHOCTH.

- OBnageTb TEXHUYECKMMM MprvemMamn paboTbl B CUCTEMAX KONSEKTUBHOrO AOCTyna K obnayHbiM XpaHunuiiam
Hay4HbIX W UCCRe4oBaTeNbCKUX AaHHbIX, MPUKMAAHbIMU NPOrpaMMHbIMU MakeTaMyn MHXEHEPHbIX U Hay4HbIX BbIYUCIIEHUN,
nnatgopmMmamu, HEOOXOAUMbBIMY AN OpraHn3aumm, NPoBeAEHNS U NPEACTaBEHUs pe3ybTaToB HAay4YHOro UCCrefoBaHus.

- Pa3BuTb cnocobHOCTM K 0By4eHUI0, pasBUTUIO U peanunsaumm Hay4Ho-UccrneaoBaTeNbCKOro noTeHuuana B yCrnoBmsax
HenpepbIBHOIO Pa3BUTUSA U COBEPLLEHCTBOBAHMSA CPEACTB KOMMeKkca MHGPOPMaLNOHHO-KOMMYHUKALMOHHBLIX TEXHOMOMMA.

1.3 MecTo AUCLMNNNHBI B CTPYKTYpe NPorpamMmmbl acNMpaHTypbi:
OucuunnuHa oTHocutes k OBpasoBaTenbHOMY KOMMOHEHTY «ucumnnuubl (Mogynu)» [porpamMmbl NOArOTOBKM
Hay4HbIX U Hay4YHO-Neaarornyeckmx Kagpos B acnmpaHType

3HaHuA n YMeHUA, nofly4eHHble acnmpaHTaMmuy npm ny4eHnmn OaHHOM AMCLUMNITUHBI, HEOBX04MMbI npu
noAroToBke K caave KaHaAngaTCKoro akdameHa n HanmcaHumm ,D,VICCGpTaLI,I/IOHHOIZ pa6OTbI

MHOCTpaHHbIN A3bIK

Moarotoeka ny6nukauuin 1 (MNn) 3asiBOK Ha NaTeHTbl HA U30BPETEeHMUs!, MONe3Hble MoAenu, NPOMbILLINEHHbIE
06pasLibl, CenekUnoHHble JOCTUXKEHUS, CBUAETENLCTBA O FOCYAapPCTBEHHON perucTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCNIUTENBHBLIX MaLUWH, 6a3 AaHHbIX, TOMNONOMMIA MHTEerparnbHbIX MUKPOCXEM, NPeayCMOTPEHHbIX ab3alemM YeTBepThIM
NyHKTa 5 doefepanbHbIX rocyaapcTBeHHbIX TpeboBaHNi

MeToponorua nposegeHna nccrneoBaHns U MeToaMka HannmcaHus aucceprauum
Hay4yHasa geatenbHOCTb, HanpaBneHHas Ha NoAroToBKY AUccepTaumm K 3alumTe
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCLUMUIMIIUHDI

KoHTakTHas
paboTta CP dopma

o | o | tsaom) | [ouere
(4ackl) | (4achbl)

HanmeHoBaHuMe 1 cogepxaHue pasnenos, TEM U y4eOHbIX
3aHATUN

Cewmectp
(kypc ans
3A0)

Pasgen 1. HdopmaTmsaums Hay4yHo-MccrnegoBaTesibCkon
0eATenbHOCTU, KOMMNbIOTEPHbIE CPEeACTBA NOOAEPKKM HAYUHO
-uccneaoBaTenbCKoro npouecca.

Tema 1. IH(bopMaLMOHHbIE TEXHOSOMMU U 3NTEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKN HAy4HbIX NyOnmkaumin. TekcToBble
npoueccopsbl (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord n 1.4.), cuctemsl
komnbloTepHon BepcTku (TeX, LaTeX, naket GNU TeXmacs).
MmnopT, skcnopT u popmatbl 6Mbnmorpadmnyeckon
WHpopmaLmm, cuctemsl ynpasneHus bubnuorpaduen B
TEKCTOBbIX NMpoLieccopax U cMcTemax KOMNbIOTEPHON

BepcTku (BibTeX, naketol Mendeley, Jabref u 1.4.).
KomnbloTepHbIE MHCTPYMEHTBI, CPeACcTBa OpraHM3aunmn 1
NOArOTOBKM 3NIEKTPOHHbIX TEKCTOBLIX JOKYMEHTOB B Cpee
TEeKCTOoBOro npoueccopa. LWabnoHnsaunsa AoKyMeHTOB.
ABTOMaTu4yeckue ctmnu. CosgaHne n pegakTnpoBaHue 2 2 4
ctunen. MHoroypoBHeBble cnncku. Habop maTtemaTudeckmx
dopmyr. 3awmTa 3NeKTPOHHOro AoKymeHTa. Co3gaHue
MakpocoB. Ccbinku. ABToMaTU4eCcKoe co3aHne ornaBneHus.
ABTOMaTMYeCKas HymepaLmsi CINCKOB UAMOCTpaLmi n
Tabnuu,. NepekpecTHbIE CCbINKN Ha OOBEKTLI 3NEKTPOHHOIO
pokymeHTa. Co3gaHue cnvcka nurepaTtypbl.

MpakTuyeckune 3aHATUNA: co3gaHne, ohopMIIeHNE 1
dopmaTmpoBaHne TEKCTOBbIX HAy4YHO-MCCIea0oBaTENbCKMX
[OKYMEHTOB B cpefie TEKCTOBOro npoLieccopa, opraHmM3aLms
KONMMEKTUBHOIO JOCTYNa K 3NEKTPOHHLIM JOKYMEHTaMm B
cpene obnauHon cnyx6el (OneDrive, Google Drive,
Anpekc.uck, Obnako Mail.ru).




Tema 2. QNeKTPOHHbIE UHCTPYMEHTbLI U NPOrpamMMHOe
obecneyeHne NOAroTOBKM Hay4HbIX NPe3eHTauun, 4oKNan0B
1 BbICTynneHui. NporpammHoe obecnevyeHune ans
NOArOTOBKM M NPOCMOTpPA NPe3eHTauun B 0pMCHbIX NakeTax
(OpenOffice Impress, PowerPoint). NoarotoBku npeseHTaumm
B CMCTEeMax KoOMMbloTepHON BepcTkm (Scribus, LaTeX
Beamer). ®opmaTt nepeHocuMbIx AokymeHTOB (PDF).
MHCTpyMeHTbI pa3paboTKy 3NEKTPOHHbIX NPe3eHTauui:
WabnoHbl, co3gaHne u pefakTMpoBaHWe CTUIEN, CNUCKU,
MaTemaTtumyeckue opmyIibl, UICTPaLnM 1 Tabnuubl.
CBsi3blBaHNE 0OBHEKTOB, UMMNOPT MyNbTUMEAMA U CO34aHne
WHTEPaKTUBHbIX Mpe3eHTaunn.

MpaKTuyeckne 3aHATUSA: CTPYKTypmU3auus nu opopmMmneHune
Hay4HO-MCCefoBaTENbCKMX AOKNAA0B N 3NEKTPOHHbIX
npes3eHTauuin, opraHM3auns KonnekTMBHOro 4ocTtyna K
npes3eHTauuoHHbIM MaTepuanam B cpeae obnavyHon crnyxobl
(OneDrive, Google Drive, Angekc.Ouck n 1.4.).

Tema 3. UHCTpymMeHTbl TabnnyHOro npoveccopa aAnd
peLLeHus NpuKnagHbIX Hay4YHO-MccneaoBaTenbCkUX 3aau.
OcHoBHble TabnunyHble npoueccopbl: MS Excel, Gnumeric,
OpenOffice Calc, Google Docs. MaTematnyeckne onepauuu
HaZg MaccuBamu U MaTpuuamu B TabnmyHoM npoueccope.
PelueHune cuctemMbl ypaBHEHUI pa3nMyHbIMA
BbIYMCUTENBHLIMY MeTogamMu. IHCTPYMEHTbI ANS peLueHnst
aHanUTMYeCcKUx 3agdad: aHanus «4To ecnmy». MIHCTpyMeHThI
ONA pelleHnsa aHanuTUYecKnx 3agad: «NoucK peLleHns».
NHcTpymMeHThl TabnmyHoro npoueccopa ang pabotsl ¢
ounarpammamu u rpacpmkamm yHkumn. Cpeacrea
BU3yanusaums Hay4HbIX JaHHbIX. dopmaTt XpaHeHus, UMNopT
W 3CKMOPT HayYHbIX U IKCMEepUMEHTanbHbIX AaHHBIX B Cpeay
TabnuyHoro npoueccopa. NakeT paclumpeHns: HagcTporka
"AHanua gaHHbix". CTaTUCTUYECKME UHCTPYMEHTLI NakeTa
aHanu3a ans obpaboTkm HayyYHO-UccnegoBaTenbKNX aHHbIX:
rcTporpaMma, BeposSTHOCTHbIE pacnpeaeneHus,
ynopsigodeHne AaHHbIX, paHr, NPoLeHTUNb, CTaTUCTUKA,
MaTemaTtudeckasi obpaboTka.

MpakTnyeckue 3aHATUA: pacHeT MaTeMaTuyeCcKunXx,
WHXXEHEePHbIX N 9KOHOMUYECKUX 3adad B cpee TabnmyHoro
npoLieccopa, Bu3yanusaums n crtatuctmyeckas obpabotka
OaHHbIX.

Pasgen 2. 3nekTpoHHble 6ubnuoTekn, bBubnuorpadpuyeckne
6a3bl AaHHbIX, UHOEKCMPOBAHME U HayKOMEeTpU4eckme
CUCTEMBI.

Tema 4. ONeKTpoHHbIE MHPOPMALMOHHO-OMBMOTEYHbIE
cuctembl (QVBC). OcHoBHbIE PYHKLMM U MHCTPYMeHTLI QBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
onbnnoteka oHnawH. bubnunorpadgpuyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukauumi: nHTepdenc none3osartensi 1 6a3osble
dyHKUMKM obpasoBaTenbHoM nnatdopmbl KOpanT,
3NeKTpoHHasn 6ubnuoTteka elibrary.ru,

YHuBepcuteTckas uccnegoearensckas cuctema (YNC
Poccus). HayyHo-uccnenoBatensckme nonCcKoBblE CUCTEMBI:
Google Scholar (Akagemus), Bukny4yebHuku, Buknsepcurtet
npoekta Wikipedia. 3nekTpoHHbIe apXxmBbl C OTKPbITbIM
OOCTYNOM AN HAayYHbIX CTaTen U NpenpuHTOB (arxiv.org),
MHTepden, OCHOBHbIE OYHKLMK, NOUCK Ny6nukaumnn,
MoZepvpoBaHue, gopmaT nyonvkauun. LintuposaHne
Hay4HbIX Ny6nukauui, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX AJOKYMEHTOB Ha Hanuyme 3aMmMcTBOBaHUN.
MpakTnyeckue 3aHATUA: opraHmsaumsa paboTel ¢ npocunem
nonb3oBatens B QMBC n Hay4yHO-UccneaoBaTeNbCKNX
NMOUCKOBbLIX CUCTEMAX, UCNONb30BaHWe pecypcoB Ny6nYHbIX
obpasoBaternbHbIX NNaTthopM, MHCTPYMEHTbI LUTUPOBAHWS,
UMNOPT M 3KcnopT Bubnunorpacudeckon nHopmaLum,
nporpamMmmHoe obecneyeHne opraHnsauum
Bubnuorpaduydeckmx gaHHbIX, opmaTbl, CTUNN U CTaHAAPThI
oubnunorpaduyeckor MHopmauum.




Tema 5. HaykomeTpuka, HayKOMeTpuyeckue nokasatenu.
OcHOBHble NOHATUA: nHAEKC untuposaHus (ML), nmnakt-
daktop (NP), nHpomeTpus, GubnmomeTpus,
runepaBTopcTBO, ResearcherlD, peueH3nposaHue, DOL.
Tunbl nHgekcoB: Xupwa, KapgawbsaH, PUHU, g-nHgekc, i-
nHaekc, CiteScore. OcHoBHbIe arperatopsbl: Scopus, Web of
Science (WoS), Google Scholar, Microsoft Academic,
PubMed, Semantic Scholar, eLibrary.Ru, UICTUHA MI'Y.
HauunoHanbHble 1 MexayHapoaHble MHAEKChI LUTUPOBaHUS,
CUCTEMbI yKasaTesien Hay4yHoro untnpoBaHus. Poccumnckmi
UHAEeKC Hay4Horo umTtupoBaHus (PUHLL), HayyHble
ny6nunkauy poCCUNCKNX YYEHBIX N MHAEKC LIUTUPOBaHWS
Hay4HbIX cTaTen. HaykomeTpnyeckuin MHCTpyMeHTapui
PUHLI, npodunb aBTOpa, Nnounck nyénukaumi, paboTa c
nsgaHnamm n nepuoamkon. MNMpueaska nyénvkauun,
dopmmnpoBaHune KOSneKLun.

MpakTnyeckne 3aHATUA: NUYHBIN KABMHET nonb3oBaTens
PUHLI, paboTa c HAyKOMETPUYECKUM MHCTPYMEHTapUEM,
npodunb aBTopa, NoUCcK Nyénukauuni n n3gaHun,
opMUpoBaHMe crmcka nyonmkauuin.

Pasgen 3. IHTennekTyanbHbI NOAXOA B TEXHOSOMMSX
06paboTKM Hay4YHO-UCIe40BATENBCKMUX AAHHbLIX

Tema 6. Cuctembl nckyccteHHoro nHtennekta (MW). Monatue
uHTennekra. 'ctopus 1 oCHOBHbIE AOCTUXEHMSA B obnacTtu
WCKYCCTBEHHOIO uHTennekTa. Knaccmgpukaumnsi 1 OCHOBHbIE
BUAbl CUCTEM UCKYCCTBEHHOIO MHTennekra. Metoael
n3Brie4eHnsa 3HaHun. MNpamMor nepeHoc 3HaHUIM aKcnepTa.
Mopenu npeactaBneHns 3HaHum.

[MpakTnyeckme 3aHATUS: NOCTPOEHUE KOHLEeNTyanbHom
Mogenun n hopManuaaunst 3HaHMIM IKCNEPTHON CUCTEMbI B
obracTv HanpaBneHWs Hay4YHOW NOATOTOBKM.

Tema 7. AHanu3 gaHHbIX U MalluMHHoe oby4deHne. ObLyas
cxema uccnegoBaHusa obbekTa. Knaccudmkauyus
MaTemaTuyecknx moaenen. OCHOBHble METOAbl aHanm3a
[OaHHbIX MPU NOCTPOEHNM CTaTUCTUYECKUX Moaenen. [Npumep
MCMNONb30BaHUSA CTaTUCTUYECKNX MOAENEN B
auccepTaumoHHon paboTte. Mogenu knaccnduvkauum. Tunbl
OaHHbIX 1 MeToabl MogenupoBaHusi. CoBpeMEHHbIe
WHOPMaLIMOHHbIE TEXHONOMK OIS MOCTPOEHMS
CTaTUCTMYECKMX MOAENEN N METOOOB MaLLUMHHOIO 00y4eHus.
MpakTnyeckme 3aHATMNA: BbIOOP METOLOB aHanmM3a AaHHbIX U
anroputTMoB MaLLMHHOrO 06y4YeHnsa onst HanpaeneHus
Hay4YHOW NOAroTOBKW.

Pasgen 4. HTennekTyanbHble NporpamMmmHble KOMMIEKChI 1
nnatcpopmbl Anst 06paboTkn 6ONbLUNX AaHHbIX, U3BMNEYEHUS
3HaHMn 1 rnybokoro aHanusa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTku u
aHanmsa gaHHbIX 4519 peLleHns TeXHNnYecknx 3agad. Lenu n
3ajayvn aHanmsa faHHbIX. VIHCTpYMEHTbI CTaTUCTUYECKON
06paboTkn 1 aHanu3a gaHHbIX. [epBryHasa cratucTuyeckas
06paboTka AaHHbIX. ToYeyHble cTaTUCTUKK. [NepBuYHas
obpaboTka aaHHbIX B cucteme Statgraphics. TodyeyHble
cratmuctuku. MNmetorpammel. OBLLMIA NOPSOK NPOBEPKM
rmnoTes. PacyeT napHbIX Koppenauun B cucteme
Statgraphics. HTepnpeTauusa Tabnuubl napHbIX
koadppmumeHToB koppensauun. OueHka Buaa 3aBUCUMOCTU
MeXay BXOOHLIMU 1 BbIXOAHOW NepeMeHHbIMK. Nonck
MoZAesiM C NOMOL T MHOXECTBEHHOMW NIMHENHON perpeccum.
lMokasaTenn kayecTBa MHOrOMepHbIX MOAENen perpeccun.
YnpouieHme CTpPYKTYpbl MHOrOMEPHOW MOAENN JIMHENHOIO
Buaa. Nowarosas perpeccusa. HenvHenHas perpeccus.
Mopbop mogenu. MNMocTpoeHne NOBEPXHOCTM OTKITUKA.
MpaKTuyeckune 3aHATUSA: NepBUYHAsA cTaTUCTUYecKas
06paboTka 1 KOpPENALUMOHHLIN aHanus3, NpoBeaeHNe
MHOro)akTOpPHOro perpecCcnMoHHOro aHanusa.




Tema 9. IHCTpYMEHTbI UCKYCCTBEHHOrO MHTENNeKTa ans
peanusaunmn TBopYeckux 3agad. Llenb 1 3agaun aHanmsa
AaHHbIX. [pumepbl 06bEKTOB MccneaoBaHus. [ogroToBka
UCXOAHbIX AaHHbIX. AHanuTudeckas nnatdopma Orange.
Wcnonb3oBaHre Orange Ans nepapxmyeckon knactepmsaumm
OaHHbIX. AHanuTuyeckas nnatdopma Loginom/Deductor.
Wcnone3osaHue Deductor anga cTpykTypmusaumm AaHHbIX 2 2 5
(meTopn "Kapta KoxoHeHa").

I'IpaKTquCKme 3aHATUA: NOAroToBKa N MNOPT AaHHbLIX B
aHannTU4eckom nnachopme ana peweHnda sagad
TBOpL-IeCKOVI 0eATenbHOCTU, Knactepunsauna n aHanms
3aBUCUMOCTEN B AaHHbIX TBOPYECKOro HanpaBneHuns.

WNtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 38
KoHcynbTauum v npoMexyTodHasa arttectaums (3a4er) 0
Bcero koHTakTHas paborta n CP no aucumnnuHe 34 38

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

4.1.2 Cnctema n Kputepumn oLeHUBaHus

Kputepum oueHusaHus

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEMOHCTPUpYIOLWMIA riybokoe NoHMMaHue
npegmMeTa u LUMPOKYHO 3pyanLnIO B
3auTeHo oueHuBaemMon obnactun. Kputnyeckun, He npegycmoTtpeHa
opurMHanbeHbIn noaxoa Kk matepuany. OTeeT
MOSHbINA, OCHOBaHHbIV Ha NpopaboTke Bcex
0b6s3aTenbHbIX UCTOYHMKOB MHGOPMALIK.

OTBEeT HenorHbI1, HEMOHUMaHUA CYLLIHOCTM
npegmeTa B LiENOM, CyLLECTBEHHblEe
oLIMGKM Unu Npobenbl B 3HaHWSAX cpasy Nno
He 3ayTeHo HECKOIbKUM TemaM, He3HaHWe OCHOBHbIX He npeaycmoTpeHa
TepMmuHoB. HemoctaTtouHass rny6uHa u
0CO3HaHHOCTL OTBeTa. HeaHaHue
3HauMTENbHO YacTn

NPUHUMUNUanbHO BaXHbIX 3NIEMEHTOB
ancumnnuHbl. MHoroumcrieHHble rpybble
owmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aaHUA UNU NUHbIe MaTepuarbl, Heo6XoAMMbIe ANA OLEHKU 3HaHUN, YMEHUM,
HaBbIKOB U (UNN) oNbiTa AEATENbHOCTU
4.2.1 NepeyvyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | PopMynMpoBKN BONPOCOB
Cemectp 1

Moaenu kKoMnbIoTEPHOro NPOrHO3NPOBaHUA AN PELUEHNS CUCTEMHBIX 3adad. HenpoceTeBble moaenu B

1 CUCTEMHBIX NCCNeA0BaHNSAX, CUCTEMbI HAa OCHOBE rMyBOKOro MaLMHHOIO 0ByYeHUsi, MpUMepbl peLLeHns
NPUKNagHbIX 3agay ¢ NOMOLLbI0 HEMPOCETEBOro NOAX0AA.

2 OneKTpOHHblE MHAOPMaLMOHHO-6MbnmoTeyHble cuctemMsl (AUNBC). OcHoBHbIE YHKUMM N MHCTPYMeHTbl OBC.
Brnbnuorpadguyeckme 6a3bl AaHHbIX Hay4YHbIX NyGnNukauui: 6azoBble YHKLMK.
Hay4Ho-nccnenoBaTtensckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHBbIE apXUBbI C OTKPbITHIM JOCTYNOM AN

3 Hay4HbIX CTaTeN N NPENPUHTOB: OCHOBHbIE (DYHKUMK, hopmaT nybnukaumii. LintupoeaHme HayyHbIX
nyonukaumn.

4 HaykomeTpuka, HaykomeTpuyeckme nokasatenu. OCHOBHble MOHATUA: MHAEKC uuTupoBaHus (ML), nmnakT-
daktop (NP), undomeTpus, bubnmomeTpmsa. Tunbl NHAEKCOB.

5 HauunoHanbHble U MexayHapoaHble MHOEKCHI LIUTUPOBaHUSA, CUCTEMBI YKasaTernemn Hay4yHoro LMTMpoBaHus.
Poccuickun nugekc Hay4Horo uutmpoBaHusa (PUHLL). HaykomeTpuyeckuin nuHctpymeHtapuin PUHLL.

6 WNHbopMaLMOHHbIE TEXHOMOMMU U ANEKTPOHHBIE MHCTPYMEHTbI MOArOTOBKM HayYHbIX Nybnvkauui. TekcToBble
NpoLEeCccopbl N CUCTEMbI KOMMLIOTEPHON BEPCTKM.




dopmaThl GUBMorpadUIeckon MHpopMaLm, CUCTEMbI ynpasreHus Gubnuorpadvelt B TEKCTOBbIX

7 N
npoueccopax n cucrtemax KOMrnboTepHON BEPCTKU.

8 MHCTpYMeHTbI TabnuyHoro npoueccopa anga peweHna npuknagHbiX Hay4YHO-UccneanoBaTesibCKMUX 3aaad.
OcHoOBHble TabnNU4HbIE npoueccopsbl. CpeLI,CTBa BU3yanusaumna HayyHblX OaHHbIX.

MHCTpYMeHTbI TabnuyHoro npoueccopa anga peweHna npuknagHbiX Hay4YHO-UccnenoBaTesribCKMUX 3aaad.

9 (DopmaT XpaHeHua, UMNopT U 3CKNOPT Hay4YHbIX U 3KCNepnMeHTarnbHbIX AAaHHbIX B cpeny TabnmyHoro
npoueccopa. Cratuctuyeckne MHCTPYMEHTbI NakeTa aHanunaa ans O6pa6OTKVI Hay4HO-uUccrnenoBaTesibkKnx
AaHHbIX.

10 SﬂeKTpOHHbIe MHCTPYMEHTbI 1 MporpaMmmMHoOe obecneveHne NoaroToBKM Hay4HbIX I'Ipe3eHTaU,VIl7I, AOKnagoB m

BblCTyI'IJ'IeHVIVI. I'IporpaMMHoe obecnedyeHune Ons NOArOTOBKK 1 npocmMoTpa I'IpeSeHTaU,VIVI B OC*)VICHI:IX nakeTtax.

OnNEKTPOHHbIE MHCTPYMEHTbI M NPOrpaMMHOe obecrneyeHne NOAroTOBKN HayYHbIX Npe3eHTaumn, 4oKNaaoB n
11 BbICTynneHnin. dopmaTt nepeHocumbix gokymeHToB (PDF). CBsisbiBaHne 06bEKTOB, UMMNOPT MyfbTUMeEONa u
co3aaHne MHTEPaKTMBHbIX Npe3eHTaumnin.

MckyccTBeHHbIN nHTennekT (M) B npuknagHbix 3agadax Hay4yHo-McCneoBaTenbCKoro NnpoLecca: u3snedeHme
12 3HaHW 1 aHanu3 gaHHbiX. OpraHnsaumsa 3HaHun B cuctemax MIW, mogenn npeacraBneHns 3HaHUNA.
PaspaboTka akcnepTHbix cuctem (OC) Kak Hay4yHO- UccnegoBaTenbckas 3agaya.

WckyccTBeHHbIV nHTennekt (UMW) B npuknagHbix 3agadax Hay4dHO-MCCreaoBaTenbCKoro npoLecca.
13 MHTennekTyarnbHble NporpaMMHbIe KOMMMEKCHI U NNaTdopMbl A1 06paboTkM BONbLUMX AaHHBLIX, NU3BNEYEHMUS
3HaHMI K rMyBboKOro aHanmaa.

MHCTPYMEHTLI KOMMLIOTEPHBLIX CUCTEM aHANUTUYECKUX U YACTIEHHBIX PELLEHUI B HAy4YHO- UCCneaoBaTenbCKMX
14 3apavax. PelweHue Hay4Ho- uccrnegoBaTenbckmx 3agady metogamu CAE (Computer Aided Engineering).
CraTtuctmndeckas obpaboTka u BU3yanusaumsa gaHHbIX B cucTeMax komnbioTepHon anrebpbl (CKA).

MHCTpYMeHTbI KOMMbKOTEPHbLIX CNCTEM aHaINMUTUYECKUX N YUCIEeHHbIX peI.IJeHI/IIZ B Hay4HO- UuccnenoBaTesibCKNX

15 . o
3agadax. AHann3 matemMaTu4eckon MoAenu, pa3pa60TKa MMUTaULMOHHON Moaenn.

CneumarnbHble MHCTPYMEHTbI N CpeacTBa A3bIKOB NPOrpaMmmMmmnpoBaHnA BbICOKOIo YPOBHA A5A pelleHndA
16 npuKknagHblX HAy4YHO- nccrieaoBaTesibCKMX 3aaad: ncnofib3oBaHmne ©61bnmoTek aHanmsa gaHHbIX, pelieHne
BblYMCNUTENbBbHbLIX 3a4a4, BU3yanmsauna n npegcrtasneHne aaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHuNA (3a4ayu, KeUChbl)

- Co3gatb Mepapxuio cTunen opmaTmpoBaHms Hay4YHO-MCCNeaoBaTENbCKON NyOnmKaLuum B cpeae TEKCTOBOMO
npoueccopa.

- BctaButb maTematumyeckyto hopmyn 1 co3gatb NEPEKPECTHYIO CChINKY Ha AaHHbIA OObEKT.

- BknounTb 3aWwmuty anekTpoHHOro TEKCTOBOrO AOKYMEHTa B cpefie TEKCTOBOro npoLeccopa.

- Co3paTb Makpoc aBTomaTm3aumm opopmneHms (popmaTMpoBaHusl) TeKCTa B cpede TEKCTOBOro npoleccopa
(no BapuaHTam).

- BbInonHUTL aBTOMaTU4eCKOE CO3aaHMe OrnaBneHnst Hay4YHO-UccreaoBaTeNbCKON nybnvkaumu.

- Co3gaTb aBTOMaTUYECKME CMUCKU HYMEpaLMW UNOCTpauui n Tabnuy, Hay4Ho-UccneaoBaTenbCKon
nyGnvkaumm.

- Co3pgaTb cucTemy nepeKkpecTHbIX CCbINOK Ha 06beKThbl (Tabnuua, pucyHok, hopMyna) anekTpoHHOro
TEKCTOBOro JOKYMeHTa.

- JobaBnTb B AOKYMEHT Hay4yHO-MccnegoBaTenbCckor nybnmkaumm Cnncok NuTepaTypbl, OCHOBaHHbIN Ha CTUNe
odopmneHusa bubnuorpadumyeckoro cnmcka "TOCT 7.0.5 2008".

- PelwnTb cucTeMy NUHENHBIX YPaBHEHWI C MOMOLLIbIO MHCTPYMEHTOB TabrnmnyHOro npoweccopa.

- MocTpounTb rpadmk hyHKUMM (MO BapmnaHTy) U 0TOOPasnTb NNHUIO TPEHAA C NOMOLLBI UHCTPYMEHTOB
TabnuyHoro npoueccopa.

- MocTpouTb ructorpammy 1 BbiNONHWUTL 06paboTky Habopa cny4anHo creHepuMpOBaHHbIX BENWYMH (MO
BapuaHTy).

- PaspaboTaTb cueHapuin aBToMaTU3aLUmMm MHXEHEPHbIX BbIYUCIIEHWI (MO BapuaHTam).

- PaspaboTaTtb peanusauuio nporpaMmMHOA MOAENN NPOrHO3MPOBaHUA B cpee CUCTEMbl KOMMbIOTEPHON
anrebpbl (Mathcad, MAXIMA).

- BbINOMHUTL aHanu3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKLIMIA, 3aKOHOB pacnpefeneHms n MeETOA0B reHepauun
Cny4yaiHbIX cOObITUI B NpUKNagHbiX opUCHbIX NporpaMmMHbix naketax (MS Excel, HagcTpoika "AHanu3 aaHHbIX").

- PeanusoBatb YNCNEHHbIA SKCNEPUMEHT NPUMEHNUMOCTMN METOAOB CTAaTUCTUUECKUX UCTIbITAHUIA ANS
BbIYMCMEHNs NapameTpoB hU3N4ECKNX OO BHEKTOB.

- MNpoBecTn uccnegoBaHue BNNSHUS NapamMeTpoB MOAENN CUCTEMbI MAacCOBOro 06CNyXMBaHUSi HA BPEMEHHbIe
XapaKkTepucTukm ncnonHeHns 3assok CMO. PeannsoBaTb BblYMCNEHNS B NPUKITAAHOM MaTeMaTU4eCKOM nakeTe
(MathCAD, MAXIMA).

- PeanusoBaTtb Mogenb HEMPOCETN C OAHUM BHYTPEHHUM CIIOEM U LIENOYUCIEHHBIMU NHAOPMAaLNOHHBIMU
BXo4amu (s3blk nporpammmnpoBanuns Python).

4.3 MeToaun4yeckue matepuanbl, onpegensiowue npoueaypbl oleHMBaHUA 3HaHUWA, YMEeHUI, BnageHni (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa JeATeNIbHOCTH)

4.3.1 YcnoBusa gonycka o6y4arLerocs K NpomMeXxyTo4HoM atTectaumm u NnopAaAoK JIMKBUAAUUN akageMnyeckomn
3a40/MKEeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CM6IYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxca»




4.3.2 ®opma npoBeAeHUA NPOMEXYTOHYHOWN aTTecTaumm nNo ANCUUNIInHe

YcTHas

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

4.3.3 OcobeHHOCTH NpoBeAeHNA NPOMEXYTOYHOMN aTTecTauum no AUCUUNIINHe

Bpems Ha nogrotosky oTBeTa coctaBnseT 30 MUHYT.
Bpems Ha BbINOSIHEHWE NPaKTUYECKOro 3agaHns ¢ NPUMEHEHUEM BbIYUCITMTENBHON TEXHUKM cocTaBrnseT 20

MUHYT.

|-|pl/| npoBeaeHnn 3a4eTa He paspellaeTcd nosib3oBaTbCA y‘-leGHbIMVI MmaTtepunanamn.
3avet npoBOAUTCA B KOMMNbOTEPHOM KIlacce.

ET] +

5. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
5.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [og nspaHus |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MNuwmeHos B. U.,

Cuctemsl NCKYCCTBEHHOro

http://publish.sutd.ru/

Hebaes . A. nHTennekra. MHCTpyMeHThI CaHkr-lNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. JkcnepTHble crierynrg p?id=202316
cucTembl

Manueea, H. B., MHdopmaumnoHHble Mocksa: MagaTenbckun https://www.iprbooks

Manwves, X. K. TEXHOMormm B yrnpasrneHum Oom MMCuC 2020 hop.ru/116994.html

lepwrtenH, 0. M. MHdopmaumnoHHble . - https://www.iprbooks
TEXHOIIOrMM MOAENUPOBaHNSA yHl;ABCJe(:FI)(g;ePTO:g;Eggg;Ta 2020 hop.ru/115841.html
Bu3Hec-npoLeccoB (MAT)

MpoTtoabsikoHoB, A. B., | Anroputmbl Data Science un Mocksa, Bororaa: MHdbpa https://www.iprbooks

Mbinos, M. A., MX MpakTudeckas -l>IH»<eHeA M‘ﬂ P 2022 hop.ru/124000.html

CapoBHuKOB, B. E. peanusaums Ha Python P

Bocko6owHukos, 0. E. | ObpaboTka u aHanus HoBocnbupck: https://www.iprbooks
3KCNepuMeHTanbHbIX AaHHbIX Hosocubunpckuii hop.ru/107639.html
B naketax MathCAD u Excel rocyﬂapCTBeHHbM

apXuUTEKTYpHO- 2020
CTPOUTENbHbIN
yHuBepcuTeT (CnbCTpuH),
OBC ACB

domuH, B.T. MaTtemaTtunyeckoe . https://www.iprbooks
MOJenMpoBaHue B cucteme Capatos: CapaTosckuii hop.ru/108693.html
MathCAD rocyaapCTBEHHbIN

TEeXHNYECKUIN 2020
yHuBepcuTeT nmenm tO.A.
larapuHa, 36C ACB
JNNawnko, H. B., MaTemaTuka n Bbl4MCNEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcTpaxaHckuii hop.ru/115494.html
rocyaapCTBEHHbIN 2021
apXuUTEKTYpPHO-
CTPOUTENbHbIN
yHuBepcuteT, O5C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kysbacckuii https://www.iprbooks
rocy0apCTBEHHbIN hop.ru/128410.htm|
TEeXHNYECKUIN 2022
yHUBEpCUTET uMeHn T.9.
lopbayeBa

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

PyneHko, b. [. KopensumoHHo- KpacHosipck: Cnubupckui https://www.iprbooks
perpecmoHHbI aHanms B rocy0apCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HayKu 1 2020

TEXHOSOMNN NMEHUN
akagemuka M.o.
PelweTHeBa

Mumenos B. U. KorHuTuBHbIE c n 6vor- http://publish.sutd.ru/

MHOPMaLMOHHLIE aHkT-1 eTepoypr. 2022 tp_ext_inf_publish.ph

TEXHOJ10TMN N CUCTEMBbI

crnerynta

p?id=202256




5.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Brnbnuorpaduyeckasn 6a3a AaHHbIX HayYHbIX NyGUKaLUA POCCUNCKMX YYEHBIX N MHOEKC LUUTUPOBAHMSA Hay4HbIX
cTaTen. [OnekTpoHHbIN pecypc]. URL: http:/elibrary.ru/project_risc.asp

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

OnEKTPOHHBIV apXMB C OTKPbITbIM JOCTYMNOM Af1s1 HAay4HbIX CTaTel n NpenpuHTOB. [OnekTpoHHbIn pecypc]. URL:
https://arxiv.org/

OneKkTpoHHo-6MbnuoTeyHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-6MbnnoTeydHas cuctema "tOpanT" [OnekTpoHHbIn pecypc]. URL: https://urait.ru/

OnekTpoHHasa 6ubnuoteka yuyebHbix nsganuni CMNeryrTh [OnektpoHHbi pecypc]. URL: http://publish.sutd.ru/

MHdopmaumnoHHasa cnpaBodHas cucteMa «QNEKTPOHHbIN LEHTP crnipaBku U 0bydeHmsa Microsoft
Office» [OnekTpoHHbIV pecypc]. URL: https://support.office.com/ru-RU)

MHopmaunoHHasa cnctema oH-nanH JOKYMEHTauumn no A3blky nporpammMupoBaHus Python [QnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKkpbITas ceTeBasi MHOPMALUMOHHASH BUKU-SHUMKITONEAMS MO MAMHHOMY OBYYEHMIO U aHanun3y AaHHbIX
[OnekTpoHHbIn pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepe4veHb NULEH3UOHHOIO U CBOBOAHO pacnpoCTpPaHAEeMOoro NporpaMmmMHoOro o6ecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema Ans obHapy>KeHUs TEKCTOBbLIX 3aUMCTBOBaHWI B Y4eOHbIX 1 Hay4HbIX paboTax
«AHTunnarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyaeH4eckas Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyauTopus OcHalueHue

MynbTumeamiiHoe obopyaoBaHMe, KOMMNbIOTEPHAsS TEXHUKA C BO3MOXHOCTbIO NMOAKIMI0YEHNS K
KomnbtoTepHbIn knacc | cetn «HTepHeT» 1 obecrneveHnemM 4oCTyna B 3NeKTPOHHYH MH(OPMaLIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas

ayauntopus
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