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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

AcTaluknHa Onbra
BnagnmuposHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMUMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmMupoBaTb Y acnupaHToB 3HaHWS, YMEHWUS W HaBblk B 0OnacTM NpYMEHeHus
WHTENnNeKTyanbHbIX WHMOPMALUMOHHbLIX TEXHOMOrMN W MPUKNaAHbIX CPEeAcTB (B T.4. OCHOBaHHbIX Ha WCKYCCTBEHHOM
WHTennekTe) WHHOPMaLNOHHO-KOMMYHMNKALIMOHHOIO KOoMMnekca B obpas3oBaTenbHOM U Hay4yHO-UccregoBaTenbCKON
0eATernbHOCTN.

1.2 3apgauv AMcUUNUHbI:

- OsHakomuTb C  nepenoBbIMU noaxoaamm n MeTOA0NOrMAMN NCMonb30BaHNs NpVKNaaHbIX
MHOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMIN B Hay4YHO-UCCeg0BaTENbLCKOM MpoLiecce.

- CdpopmupoBaTb HaBblkM MNPaKTUYECKOrO MPUMEHEHUS MPUKNagHbIX CUCTEM WCKYCCTBEHHOTO WHTENnekTa,
MHOPMALIMOHHBIX  CUCTEM,  (DYHKLMOHMPYIOLWMX Ha  OCHOBE  WHTENMNEeKTyanbHbIX  KOMMbIOTEPHbIX  TEXHOMOMUW,
obecneymBaLMX aBTOMaTM3aLUMIO BBOAA, HaKoMMeHus, obpaboTku, nepegayn, onepaTMBHONO YNpaBneHUs Hay4YHON W
nccnegosaTenbckon nHopmaumnen.

- BoipaboTaTtb npakTnyeckme npuknagHble HaBblKU UCMONb30BaHMA NHCOPMAaLMOHHbBIX PecypcoB B obpa3oBaTenbHowm
W Hay4YHo-nccneaoBaTenbCKon AesATeNbHOCTH.

- OBnageTb TEXHWYECKMMU Mpuemamu paboTbl B CUCTEMaXx KOMMEKTUBHOMO AOCTyna K OBrayvHbIM XpaHunuvLiam
Hay4HbIX M UCCreaoBaTenbCKUX AaHHbIX, MPUKNaAHLIMU NPOrPaMMHBLIMU NaKeTaMU UHXEHEPHBbIX U HayYHbIX BbIYUCIEHUN,
nnaTdopmamu, Heo6XoANMbIMM AN OpraHWM3aLun, NPOBEeAEHWS U NPeacTaBneHns pe3ynbTaToB Hay4YHOro NCCNeaoBaHus.

- Pa3BuTb cnocobHoCTM K 06y4eHUto, pasBnTUIO U peanusaummn Hay4HO-MCCrneaoBaTenbCKoro noTeHumana B ycnoBusx
HenpepbIBHOIO pPa3BUTUSA

N COBEPLLEHCTBOBaHUA CPeACTB KOMMeKca MHPOPMaLMOHHO-KOMMYHMUKALMOHHBLIX TEXHOMOTMA.

1.3 MecTo AucLUUNNMUHbI B CTPYKTYpPEe NporpaMMbl acClMpaHTypbl:

OucumnnuHa oTHocutest kK OBpasoBaTenbHOMY KOMMOHEHTY «ducumnnuHbl (Moaynu)y» [MporpamMmmbl MOATrOTOBKU
Hay4HbIX 1 Hay4YHO-NeAarormyecknx Kaapos B acnmpaHType

3HaHUS U yMeHus, NonyYeHHble acnMpaHTaMu Npy U3yYeHnr aHHON AUCLMIMIUHBI, HE06XoAMMBI Npu
NMOAroTOBKE K cAaye KaHAMAATCKOro 3k3ameHa 1 HanvcaHum guccepTaumoHHon paboThl

MHOCTpaHHbIN A3bIK

Moarotoeka ny6nukauuin 1 (MNn) 3asIBOK Ha NaTEeHTbl HAa U30BPETEeHMUs1, MONe3Hble MoAenu, MPOMbILLINEHHbIE
06pa3sLibl, CeNneKkLMoHHbIE AOCTUXEHUS, CBUAETENbCTBA O rocyAapCTBEHHONM pernctTpauum nporpamMmm Ans 3rneKTPOHHbIX
BbIYMCNIUTENBHBIX MaLUWH, 6a3 AaHHbIX, TOMNONOMMIA MHTEerparnbHbIX MUKPOCXEM, NPeayCMOTPEHHbIX ab3aLemM YeTBepThIM
NyHKTa 5 doefepanbHbIX rocyaapcTBeHHbIX TpeboBaHNi

MeToponorua nposegeHVa NCcnefoBaHNs U MeToaMKa HanmcaHus guccepraunm
Hay4yHasa geatenbHOCTb, HanpaBneHHas Ha NoAroToBKy AUccepTaumm K 3alumTe
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCLUUIMIINHDI

KoHTakTHas
paboTta CP dopma

o | o | (sacw) | 2
(vackl) | (vachbl)

HanmeHoBaHue 1 cogepxaHune pasnenos, TEM U y4eOHbIX
3aHATUN

Cewmectp
(kypc ans
3A0)

Pasgen 1. HdopmaTrsaums Hay4yHo-MccrnegoBaTesibCkon
OesATeNbHOCTU, KOMMBIOTEPHbIE CPEeACTBa NOAAEPXKKN HAY4YHO
-1ccnegoBaTenbCcKoro npoLecca.

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

BepcTku (BibTeX, naketol Mendeley, Jabref u 1.4.).
KomnbloTepHbIe MHCTPYMEHTBI, CPeACcTBa OpraHvM3aunm 1
NOArOTOBKM 3NIEKTPOHHbIX TEKCTOBLIX JOKYMEHTOB B Cpee
TeKCcToBOro npoueccopa. LWabnoHnsaunsa AoKyMeHTOB.
ABTOMaTu4yeckue ctunu. CosgaHne n pegakTnpoBaHue 2 2 4
ctunen. MHoroypoBHeBble cnnckn. Habop maTemMaTu4eckmx
dopmyn. 3awmTa aNeKTPOHHOro gokymeHTa. Co3gaHne
MakpocoB. Cchblifnku. ABToMaTU4ecKoe co3gaHne OrnaBreHuns.
ABTOMaTM4eckass HyMepaLusi CMUCKOB UINIOCTPaLMi 1
Tabnuu,. NepekpecTHbIE CCbIMKN Ha OOBEKTLI ANEKTPOHHOIO
nokymeHTa. Co3gaHue cnucka nutepaTtypbl.

MpakTuyeckune 3aHATUNA: co3gaHne, ohopMIIeHNE 1
dopmaTmMpoBaHne TEKCTOBbIX HAy4YHO-MCCeaoBaTeNbCKMX
[OKYMEHTOB B cpefie TEKCTOBOro npoLieccopa, opraHmM3aLms
KONMMEKTUBHOIO JOCTYNa K 9NEKTPOHHbLIM JOKYMEHTaMm B
cpene obnauHon cnyx6el (OneDrive, Google Drive,
Anpekc.uck, Obnako Mail.ru).




Tema 2. QNeKTPOHHbIE UHCTPYMEHTbLI U NPOrpamMMHOe
obecneyeHne NOAroTOBKM HayYHbIX NPe3eHTaunn, 4oKNanoB
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. HCTpymMeHTbl TabnnyHOro npoveccopa aAng
peLUeHus 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
BbIYMCIUTENBHLIMY 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
M 3CKMOPT HayYHbIX U IKCMEepUMEHTanbHbIX AaHHBIX B Cpeay
TabnuyHoro npoueccopa. NakeT paclumpeHns: HagcTporka
"AHanua gaHHbix". CTaTMCTUYECKME UHCTPYMEHTLI NakeTa
aHanu3a ans obpaboTkm HayyYHO-UccnegoBaTenbKNX aHHbIX:
rcTporpaMma, BeposSTHOCTHbIE pacnpeaeneHus,
ynopsigodeHne AaHHbIX, paHr, NPoLeHTUNb, CTaTUCTUKA,
MaTemaTtudeckasi obpaboTka.

MpakTnyeckue 3aHATUA: pacHeT MaTeMaTuyecKunx,
WHXXEHEePHbIX N 9KOHOMUYECKUX 3adad B cpefe 1abnmyHoro
npoLieccopa, Bu3yanusauns n ctatuctmyeckas obpabotka
OaHHbIX.

Pasgen 2. OnekTpoHHble 6MbnmoTekn, Gnbnuorpaduryeckmne
6a3bl AaHHbIX, UHOEKCUPOBAHNE U HAyKOMETpUYeckme
CUCTEMBbI.

Tema 4. ONeKTpoHHbIE MHGOPMALMOHHO-OMBIMOTEYHBbIE
cuctembl (AVBC). OcHoBHbIE (PYHKLMK U MHCTPYMeHTbI OBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
bubnunoteka oHnawH. bubnunorpadguyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukaumi: nHTepderic nons3oBartensi U 6a3oBbie
dyHKUUKM obpasoBaTensHOM nnaTdopmsl KOpanT,
3neKTpoHHas bubnuoTeka elibrary.ru,

YHuBepcuteTckas uccnegosarennckasa cuctema (YNC
Poccus). HayuHo-nccnegoBaTenbckue NonNcKOBbIE CUCTEMBI:
Google Scholar (Akagemus), Bukny4yebHuku, Buknsepcurtet
npoekta Wikipedia. 3nekTpoHHbIe apXMBbl C OTKPbITIM
OOCTYNOM A1 HAYYHbIX CTaTen U NPenpuHTOB (arxiv.org),
nHTepden, OCHOBHbIE OYHKLINMK, MOUCK NyOnnkaumn,
mMozepupoBaHue, popmaT nybnukauui. LintuposaHne
Hay4HbIX Ny6nukaumi, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX JOKYMEHTOB Ha Hanuive 3anMcTBOBaHUMN.
MpakTnyeckme 3aHAaTUNA: opraHmMsaums paboTtel ¢ npodunem
nons3oBatens B OVBC u Hay4yHO-UccneaoBaTenbCKNX
MOWCKOBbIX CUCTEMAX, UCMONb30BaHME PeCypcoB NyOINYHbIX
obpasoBaternbHbIX NNaTopM, MHCTPYMEHTbI LUTUPOBaHUS,
UMMOPT M 3KCNOPT Onbnunorpadunyeckon nHopmauum,
nporpaMmHoe obecneyeHne opraHu3auum
dubnuorpaduyeckmx gaHHbIX, hopMaThbl, CTUIN 1 CTaHAAPTHI
Bubnuorpaduyeckon nHopmaLmn.




Tema 5. HaykomeTpuka, HayKOMeTpuyeckue nokasarenu.
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.

MpakTnyeckue 3aHATUA: NUYHBIN KABMHET nonb3oBaTens
PUHLI, paboTa c HAyKOMETPUYECKUM MHCTPYMEHTapUEM,
npodunb aBTopa, NoUck nyénukauuni 1 n3gaHun,
opMUpoBaHMe crmcka nyonmkauuin.

Pasgen 3. MlHTennekTyanbHbIA NOAXOA B TEXHONOMMAX
06paboTkM Hay4HO-UCNNeLoBaTENbCKMUX AAaHHbIX

Tema 6. CucteMbl nckyccteHHoro uHtennekta (MW). Monatue
uHTennekTa. ictopus 1 oCHoBHblE JOCTUXEHMS B obriactu
WCKYCCTBEHHOro nHTennekra. Knaccugukaumsa n oCHoBHble
BUAbl CUCTEM UCKYCCTBEHHOIO MHTennekra. Metogel
n3sneyeHunsa 3aHaHun. MNMpsmor nepeHoc 3HaHWI aKcnepTa.
Mogenu npegctaBneHnsa 3HaHUNA.

MpakTnyeckue 3aHATUA: NOCTPOEHME KOHLIENTYansHON
MoAenu n oopmanumsaumnsa 3HaHUn SKCNEPTHOM CUCTEMbI B
0obnactu HanpaBneHus Hay4YHOW NOATOTOBKU.

Tema 7. AHanu3 gaHHbIX 1 MalumMHHoe oby4deHune. ObLas
cxema uccnegoBaHusa obbekTa. Knaccudpurkauyus
MaTematmyeckux mogenen. OCHOBHblE METOAbI aHanus3a
OaHHbIX MpU NOCTPOEHUM CTaTUCTUYECKUX Moaenen. Npumep
MCMNOMb30BaHNs CTaTUCTUYECKMX MOdeNnen B
auccepTaumoHHon paboTte. Mogenu knaccudpukaymn. Tunbl
OaHHbIX 1 MeToabl MoaenmpoBaHusi. CoBpeMeHHbIe
WHOPMALIMOHHBbIE TEXHONOMN AN NOCTPOEHMUS
CTaTUCTUYECKMX MOAENEN N METOOO0B MaLLUMHHOIO 06y4eHus.
lMpakTnyeckue 3aHATUA: BbIBOP METOLOB aHanm3a AaHHbIX U
anropMTMOB MaLUMHHOIO 00yYeHus AN HanpaBneHus
Hay4HOW NOArOTOBKU.

Pasgen 4. IHTennekTyanbHble NporpamMmMHbIe KOMMMEKChI U
nnatcpopmbl Anst 006paboTkn 6ONbLUNX AaHHbIX, U3BMNEYEHUS
3HaHWN N TNyBGOKOro aHanmsa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTku u
aHanusa gaHHbIX 4118 peLleHns TeXHnYecknx 3agad. Lenu n
3aja4n aHanmsa faHHbIX. VIHCTpYMEHTbI CTaTUCTUYECKON
06paboTkn 1 aHanm3a gaHHbIX. [epBuyHasa cratucTuyeckas
06paboTka AaHHbIX. ToYeyHble cTaTUCTUKK. [NepBuYHas
obpaboTka aaHHbIX B cucteme Statgraphics. TodyeyHble
cratuctuku. MNmetorpammel. OBLLMIA NOPAOOK NPOBEPKM
rmnoTes. PacyeT napHbIX Koppenauumn B cucteme
Statgraphics. HTepnpeTauusa Tabnuubl napHbIX
koadppmumeHToB koppensauun. OueHka Buaa 3aBUCUMOCTU
MeXay BXOOHLIMU 1 BbIXOAHOW NepeMeHHbIMK. Nonck
MoZAesiM C NMOMOLW T MHOXECTBEHHOMW NIMHENHON perpeccumn.
lMokasaTenn kadecTBa MHOrOMepHbIX MOAENen perpeccun.
YnpouieHme CTpPYKTYpbl MHOrOMEPHOW MOAENN JIMHENHOIO
Buaa. Nowarosas perpeccusa. HenvHenHas perpeccus.
Mop6op mogenu. MNMocTpoeHne NOBEPXHOCTM OTKITUKA.
MpaKTuyeckne 3aHATUSA: NepBUYHAsA cTaTUCTUYECKas
0o6paboTka 1 KOpPENALUMOHHLIN aHanus3, NpoBeaeHNe
MHOro)akTOpPHOro perpecCcnMoHHOro aHanusa.




Tema 9. IHCTpyMEHTbI UICKYCCTBEHHOIO 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
(meTopn "Kapta KoxoHeHa").

MpakTnyeckue 3aHATMA: NOArOTOBKA Y UMMOPT AaHHbIX B
aHanuTu4eckon nnatdopme Ans peleHuns 3agad
TBOPYECKOMN AeATENbHOCTU, KrnacTepumsauuns n aHanms
3aBMCMMOCTEN B JaHHbIX TBOPYECKOrO HanpaBrneHus.

WUtoro B cemectpe (Ha kypce ansa 3A0) 17 17 38

KoHcynbTauumn n npomexyTtovHas atrectaums (3ayer) 0

Bcero koHTakTHas pabora n CP no gucuunnuHe 34 38

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

4.1.2 Cuctema u KpuTepum oLueHUBaHUSA

Lkana oueHuBaHus

Kputepum oueHuBaHus

YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, NcdYepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa 1 LUMPOKYLO apyanumio B

3auTeHo oueHunBaemom obnacTtn. Kputnyeckni, He npegycmoTtpeHa

opurvHanbeHbIN noaxon k Matepuany. OTeeT
MOJIHbINA, OCHOBAHHbI Ha NpopaboTke Bcex
o6s13aTenbHbIX UCTOYHUKOB MHOPMaLIK.

OTBeT HEeMnornHbIN, HEMNOHUMAaHWK CYLLIHOCTU
npeameTa B LIENOM, CyLLECTBEHHbIE
OLMBKM Unu NpoGenbl B 3HaHMSX cpasy Mo

He 3a4yteHo HECKOJIbKMM TeéMaM, HE3HaHNEe OCHOBHbIX He npegycmoTpeHa

TEPMUHOB. HepocTtaTto4Has I'J'Iy6VIHa n
OCO3HaHHOCTb OTBeTa. HeaHaHue
3HaYUTENBLHOM YacTn

NPUHLMNNANBHO BaXXHbIX 371EMEHTOB
ancumnnuHbl. MHorouncrneHHble rpyoble
oLwmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPOJIbHbIE 3aaHUsA UNU NUHbIe MaTepuarbl, Heo6XoAMMbIe ANA OLEHKN 3HaHUN, YMEHUMN,
HaBbIKOB U (MNN) onbiTa AEATENbHOCTU
4.2.1 NepevyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Cemectp 1

Mogenu KOMMbTEPHOro NPOrHo3npoBaHnAa OnA peleHnda CUCTEMHbIX 3a4ad. HeVIpOCGTeBbIe moaenun B
CUCTEMHbIX UccnenoBaHuAx, CACTeMbl Ha OCHOBE rny60|<oro MaLllNHHOIo O6y‘-IeHVIF|, npumMepbl peeHns
npuKnagHbix 3aga4y ¢ NOMOLbHO HeVIpOCGTeBOFO nogxoaa.

OneKTpOHHbIE MHAOPMaLMOHHO-6MBnMoTeyHble cuctemMsl (BUNBC). OcHoBHbIE PYHKUMM N MHCTPYMeHTbl OBC.
Brnbnuorpadguyeckme 6a3bl 4aHHbIX Hay4YHbIX NyGnNukauui: 6azoBble YHKLMK.

Hay4Ho-nccnenoBaTenbcknue NOUCKOBLIE CUCTEMBI. DNIEKTPOHHBLIE apXMBbI C OTKPbLITbIM AOCTYNOM AJ1s
Hay4HbIX CTaTeN M NPENPUHTOB: OCHOBHbIE PyHKLUMK, hopmaT nybnukaumn. LintnposaHmne Hay4dHbIX
ny6nvkaumn.

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

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

MHQDOpMaLWIOHHbIe TEXHONOTNN N 3NEKTPOHHbIE MHCTPYMEHTbI NOArOTOBKMN Hay4YHbIX I'Iy6J'IVIKaLI,VIl7I. TekcToBble
npoueccopbl U CUCTEMbI KOMI'IbIOTepHOVI BEPCTKN.

dopmaThl GUBMorpadUIeckon MHpopMaLm, CUCTEMbI ynpasreHus Gubnuorpadvelt B TEKCTOBbIX
npoLeccopax ¥ CUCTEMaX KOMMbIOTEPHOW BEPCTKY.




MHCTpYMeHTbI TabnuyHoro npoueccopa anga peweHna npuknagHbiX Hay4YHO-UccneanoBaTesribCKMUX 3aaav.

8
OcHoBHble TabnuyHble npoleccopbl. CpeacTea BU3yanvsaums HayuHblX AaHHbIX.

MHCTpYyMeHTBI TaBnNnYHOro npoLieccopa Ans peLleHns NpUKnaaHbIX Hay4dHo-UccrneaoBaTenbCkmux 3aaad.

9 dopmar xpaHeHUs:, UMNOPT U SCKMOPT HayYHbIX 1 3KCNEPUMEHTarbHbIX AaHHbLIX B cpeay TabnuyHoro
npoueccopa. CTaTucTuyeckne MHCTPYMEHTbI NakeTa aHanu3aa Ans o6paboTku Hay4HO-UccneaoBaTenbKux
OaHHbIX.

10 ONEeKTPOHHLIE MHCTPYMEHTLI M NporpaMMHoe obecrnedeHne NoAroTOBKN Hay4YHbIX Npe3eHTaLMi, OKNaa0B 1

BbICTyrlJ'IeHI/IIZ. I'IporpaMMHoe obecneyeHune s NOAroTOBKM 1 npocmMmoTpa npeseHTau.wZ B O(*)MCHbIX naketax.

OnNeKTPOHHbIE UHCTPYMEHTBI U MporpaMMHoe obecrnedeHre NoAroTOBKU HayYHbIX Npe3eHTaLmni, JOKNaa0B 1
11 BbICTynneHun. Popmat nepeHocumMbix JokymeHToB (PDF). CBasbiBaHMe 06bEKTOB, UMNOPT MynbTUMeana n
CO3[aHue NHTePaKTMBHbIX Npe3eHTauun.

MckyccTBeHHbIN nHTennekT (M) B npuknagHbix 3agadax Hay4yHo-McCneaoBaTenbCKoro npoLecca: u3sneyeHme
12 3HaHW 1 aHann3 gaHHbix. OpraHmsaums 3HaHun B cuctemax IW, mogenu npeactaBneHus 3HaHuiA.
PaspaboTka akcnepTHbIx cuctem (BC) Kak Hay4yHO- UccnegoBaTenbckas 3agavya.

UckyccTBeHHbIN nHTennekT (M) B npuknagHbix 3agadax Hay4yHo-mccnegoBaTenbCKoro npowecca.
13 MHTennekTyanbHble NporpamMmMHble KOMMIEKChI 1 nnaTdopmbl 4ns 06paboTku 6ONbLUNX LAHHbIX, N3BNEYEHUS
3HaHWM 1 rnybokoro aHanmaa.

MHCTPYMEHTLI KOMMbIOTEPHBLIX CUCTEM aHANUTUYECKUX U YACTIEHHbIX PELLEHWI B HAy4YHO- NCCneaoBaTenbCKMX
14 3apavax. PelweHue Hay4Ho- uccrnegoBaTenbckmx 3agad metogamu CAE (Computer Aided Engineering).
CraTtnctndeckas obpaboTka n BU3yanusaumsa gaHHbIX B cucTeMax KomnbioTepHon anrebpbl (CKA).

MHCprMeHTbI KOMMbKTEPHbLIX CNCTEM aHaITUTUYECKUX N YUCITEHHbIX peU.IeHVIVI B Hay4HO- uccnenoBaTesibCKNX

15 . o
3agadax. AHanm3 mateMaTu4eckon MoOAenu, pa3pa60TKa MnMUTauMoOHHON Moaenn.

CneumanbHble MHCTPYMEHTbI N cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA ANA pelleHns
16 npuKknagHblX HAy4YHO- nccrieaoBaTesibCKMX 3agad: ncnofib3oBaHmne ©1bnnoTek aHanmsa gaHHbIX, pelieHne
BblYMCNUTENbHbLIX 3a4a4, BU3yanmsauna n npegcrtasneHne aaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHUsA (3agayn, KeMUChl)

- Co3pgatb Mepapxuio cTunen popmaTmpoBaHmsa Hay4YHO-MCCcneaoBaTenbCkon nybnmkauum B cpeae TEKCTOBOMO
npoueccopa.

- BctaButh maTematumyeckyto hopmyn 1 cos3gatb NEPEKPECTHYIO CChINKY Ha AaHHbIA OO bEKT.

- BkntounTb 3almTy 3nEeKTPOHHOIO TEKCTOBOro JOKYMEHTa B cpefe TEKCTOBOro npoueccopa.

- CosgaTb Makpoc aBToMatmsauun odopmreHus (dhopmaTnpoBaHns) TEKCTa B cpeae TeKCTOBOro npoueccopa
(no BapuaHTam).

- BbInonHUTL aBTOMaTU4ECKOE CO34aHMe OrnaBneHnst Hay4YHO-UccreaoBaTeNbCKON nybnvkaumu.

- Co3paTb aBTOMaTUYECKME CMMCKU HYMepaLym UNncTpauui n Tabnuy Hay4yHo-uccneaoBaTenbCKon
ny6nukaumm.

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

- Jo6aBnTb B JOKYMEHT Hay4yHO-MCCre40oBaTeNbCKoW Nybnnkaumm Cnncok nutepaTypbl, OCHOBAHHbIN Ha CTuIe
odopmneHns bubnmorpadmyeckoro cnucka "MOCT 7.0.5 2008".

- PewnTb cucTemy NUHENHbIX YPaBHEHUI C MOMOLLIbIO MHCTPYMEHTOB TabrnmnyHOro npoweccopa.

- MocTpounTb rpadumk hyHKUMM (MO BapmnaHTy) u 0To6pasnTb NMHUIO TpeHAa C NOMOLLBI UHCTPYMEHTOB
TabnuyHoro npoueccopa.

- MocTpounTb ructorpammy 1 BbiNONHWUTL 06paboTky Habopa cny4anHo creHepuUpOBaHHbIX BENWYMH (MO
BapuaHTy).

- PaspaboTaTb cueHapuin aBToMaTU3aUmMm MHXKEHEPHLIX BblYUCIIEHWIA (MO BapuaHTam).

- PaspaboTaTtb peanusauuio NnporpaMmmMHOA MOAENM NPOrHO3MPOBaHUSA B CpeAe CUCTEMbI KOMMBbIOTEPHOMN
anre6psbl (Mathcad, MAXIMA).

- BbINONHUTE aHanu3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKLMIA, 3aKOHOB pacnpeaeneHms n MeToaoB reHepauun
cnyYanHbIX cobblTUIA B NpUKNagHbiX oPUCHbIX NporpammHbix naketax (MS Excel, HaacTpovika "AHanus gaHHbIX").

- PeanusoBatb YncneHHbIA aKkCNEPUMEHT NPUMEHNUMOCTM METOAOB CTAaTUCTUYECKUX UCTbITAHUIA ANS
BblYMCMEHNs NapameTpoB hU3N4ECKNX OO BHEKTOB.

- MpoBecTn nccnegoBaHue BANSIHUSE NapamMeTpoB MOAENN CUCTEMbI MAaCCOBOrO OOCNYXMBaHWUSI HA BPEMEHHbIE
XapakTepucTukn ncnonHeHms 3assok CMO. PeannsoBaTtb BblYMCNIEHNS B MPUKITagHOM MaTeMaTUYECKOM nakeTe
(MathCAD, MAXIMA).

- PeanusoBatb Mogenb HeMpoceTn ¢ OAHUM BHYTPEHHUM CIOEM U LLeNOYUCNEHHBbIMU NHAOPMaLMOHHBIMU
BXOA4aMu (A3blk nporpammupoBaHms Python).

4.3 MeTogmnyeckue matepuanbl, onpegensilowme npoueaypbl oleHUBaHUA 3HAHUNA, YMEHUN, BrlageHuin (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa JeATeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyatrowerocsi K npoMexyTo4yHon atTectauum u nopsaok NnMKBuaaumMm akageMmyeckomn
3a40MKEeHHOCTU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CI6IMYMTA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum oby4datoLLmxcsa»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHON aTTecTaumm nNo ANCUuNIInHe




YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

4.3.3 OcobeHHOCTH NpOoBeAeHNA NPOMEXYTOYHOMN aTTecTauum no AUCLUUNIINHe

Bpemsi Ha noarotoBky oTBeTa coctaBnseT 30 MUHYT.
Bpems Ha BbINOMHEHWE NPaKTUYECKOro 3a4aHusi C NPUMEHEHMNEM BbIYUCITUTENBHON TEXHMKM cocTaBnseT 20

MUHYT.

|-|pl/| npoBedeHnn 3a4veTa He paspellaeTcd nosib3oBaTbCA y‘-leGHbIMVI MmaTtepunanamn.
3avet npoBOAUNTCA B KOMMNbIOTEPHOM KNacce.

NHas +

5. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINUHDI
5.1 YyebHas nutepartypa

ABTOp

3arnasune

MN3paTenbcTBO

| [oa nspaHua |

Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

NumeHos B. U.,

Cucrtemsl NCKYCCTBEHHOro

http://publish.sutd.ru/

Hebaes . A. nHTennekra. MHCTpymMeHThI CankTt-leTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTkn. SKcnepTHbIe crierynrtn p?id=202316
cucTemsbl

lanueBa, H. B., NHdopmaLmoHHble Mocksa: M3agaTenbckui 2020 https://www.iprbooks

Manwves, X. K. TEXHONorMmM B yrpasrneHum Oom MMCuC hop.ru/116994.html

lepwrtenH, 0. M. MHdopmaumnoHHble ) - https://www.iprbooks
TexXHorormm MmogenuposaHuns yH';A;eCS§:+eiofggng§g;Ta 2020 hop.ru/115841.html
©Oun3Hec-npoueccoB (MANT)

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

Mbinos, 1. A., MX npakTuyeckas MOCKBaI,/IBOJ'IOFLI,a. Viicbpa 2022 hop.ru/124000.html

CapoBHuKoB, B. E. peanusaums Ha Python “ViHXeHepns

BockobowHukos, 0. E. | ObpaboTka un aHanms HosocnBupck: https://www.iprbooks
3KCNepuMeHTanbHbIX AaHHbIX Hosocubupckuin hop.ru/107639.html
B naketax MathCAD u Excel rocyjapCTBEHHbIN

apXUTEKTYPHO- 2020
CTPOUTENbHbLIN
yHuBepcuTeT (CnbctpuH),
OBC ACB

domuH, B.T. MaTemaTtunyeckoe ) . https://www.iprbooks
MOAENMPOBaHNE B CUCTEME Capatos: CapaToBckuii hop.ru/108693.html
MathCAD rocyaapCTBEeHHbIN

TEXHUYECKNIA 2020
yHuBepcuTeT nmenn KO.A.
arapuHa, 36C ACB
JNNawniko, H. B., MaTemaTunka n Bbl4MCNEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcCTpaxaHcKui hop.ru/115494 .html
rocyapCTBeHHbIN 2021
apXUTEKTYPHO-
CTPOUTENbHbLIN
yHuBepcuteT, 36C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kyatacckuii https://www.iprbooks
Focyﬂ,apCTBeHHbIVI hop.ru/128410.htm|
TEXHUYECKNIA 2022
yHuBepcuTeT nmenm T.0.
opbaueBa

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

Pyaenko, B. [. KopensumoHHo- KpacHosapck: Cnbupckuii https://www.iprbooks
pEerpecmoHHbI aHanms B rocyjapCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HayKu1 1 2020

TEXHOMOMNN NMEeHN
akagemunka M.®P.
PelweTHeBa

Mumenos B. U. KorHuTuBHbIE Cankr-MeTen6yor: http://publish.sutd.ru/

WHOpMaLMOHHbIE aHkT- POYPT- 2022 tp_ext_inf_publish.ph

TEXHOI0MMnN N CUCTEMbI

cnerynTtn

p?id=202256




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

Brnbnuorpadumyeckas 6a3a AaHHbIX Hay4HbIX NyGnMKaUUi POCCUMCKMX YYEHBIX N MHOEKC LUTUPOBAHMS Hay4YHbIX
ctaten. [OnekTpoHHbIn pecypc]. URL: http://elibrary.ru/project_risc.asp

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

OnNeKTPOHHbIN apXMB C OTKPbITbIM AOCTYNOM ANS HAayYHbIX CTaTel U NpenpuHTOB. [ONnekTpoHHbIN pecypc]. URL:
https://arxiv.org/

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

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

OnekTpoHHas bubnmoTeka y4ebHbix nagaHuin CrorynTO [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru/

MHdopmaumnoHHas cnpaBodHas cucteMa «QNeKTPOHHbIN LEHTP crnpaBkm u obydeHms Microsoft
Office» [OnekTpoHHbIV pecypc]. URL: https://support.office.com/ru-RU)

MHdopmaumoHHas cuctema oH-navH JOKyMeHTaummn no A3blKy nporpammmnpoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTkpbITas ceTeBas MHPOPMaLMOHHAS BUKU-SHUMKITONEAMS MO MaIMHHOMY OBYYEHMI0 U aHann3y AaHHbIX
[GnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 NepeyveHb NULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoOro 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» Bepcum 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTtyaeH4eckas 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 obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTtopus OcHalleHune

MyrnbTuMeauiiHoe 06opyaoBaHWE, KOMMBLIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOAKITIOYEHMS K
KomnbtoTepHblit knace | ceTn «MHTepHeT» 1 obecneyeHmeM AocTyna B SNEKTPOHHYH0 MHOPMAaLIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeaunintHoe obopyaoBaHue, crneunanmampoBaHHas mebenb, Jocka
JlekumoHHas Y Py ’ P ’

ayautopust
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