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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 AnekceeBund

Mumenos Buktop Nropesuny

CawwuHa EneHa CepreeBHa



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 AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:

OvcumnnuHa oTHocutcs kK OBpasoBaTenbHOMY KOMMOHEHTY «OucumnnuHbl (Moaynu)» [porpaMmbl NOATrOTOBKM
Hay4HbIX U Hay4HO-Neaarornyeckmnx Kagpos B acnupaHType

3HaHWA U YMeHUs!, NoNyYeHHble acnupaHTamy Npy U3y4YeHun aHHOM OUCLUUNIIMHBI, Heo6XoaMMbl Mpu
NoAroTOBKE K cAadve KaHaMOATCKOro ak3ameHa 1 HanmcaHum aMccepTaLmMoHHON paGoThl

VIHOCTpaHHbIN A3bIK

MoaroToBka NyGnMkauui U (Unn) 3asiBOK Ha NaTEHTbI Ha U306peTeHUs!, None3Hble MOAENW, MPOMbILLIIEHHbIE
06pasLibl, CEenekUMoHHbIE JOCTUXKEHUS, CBUAETENbCTBA O FOCYAapPCTBEHHOW perucTpauum nporpaMmm A5t 3NeKTPOHHbIX
BbIYMCIIUTENBHBIX MaLUWH, 623 AaHHbIX, TOMOMOMUI MHTErpanbHbIX MUKPOCXEM, NMPeayCMOTPEHHbIX ab3auem YeTBepTbIM
nyHKTa 5 doeepanbHbIX rocyaapcTBEeHHbIX TpeGoBaHuiA

MeTogonorua nposeaeHns UccrnefoBaHns U METOAMKA HanucaHus auccepTaumm
HayuHas feATenbHOCTb, HanpaBneHHas Ha NoAroTOBKY AMccepTaLmnm K 3alimTe
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCUUTMIIUHDI

KoHTakTHas
paboTa CP dopma

o | p | (sacw) | 2o
(vacol) | (vachl)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. HdopmaTusaums Hay4yHo-uccrnenoBaTensCKon
[eATenbHOCTU, KOMMbIOTEPHbIE CPEACTBA NOAAEPKKN HAYYHO
-1ccnefoBaTensLCKoro npolecca.

Tema 1. IHhopMaLMOHHbIE TEXHOMOIMMN U 3NTEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKN Hay4HbIX NyGnumkaumin. TekcToBble
npoueccopbl (MS Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord n 1.4.), cuctemsl
komnbtoTepHom BepcTku (TeX, LaTeX, naket GNU TeXmacs).
MmnopT, akcnopT 1 popmathbl bubnuorpadudeckon
WHpopMaLmn, cucTeMbl ynpaeneHus bubnvorpaduen B
TEKCTOBbIX NpoLLeccopax U cucTemax KOMNbOTEPHON
BepcTku (BibTeX, naketel Mendeley, Jabref u 1.4.).
KomnbtoTepHbIE UHCTPYMEHTbI, CPeACTBA OpraHM3aunm 1
NoAroTOBKW 3ITEKTPOHHbIX TEKCTOBLIX OKYMEHTOB B Cpefe 1 T
TEKCTOBOro npoteccopa. LLabnoHnsauus 4oKyMeHTOB.
ABToMaTuyeckue ctunu. CosgaHue 1 pegakTupoBaHme 2 2 4
ctunen. MHoroypoBHeBble cnnckn. Habop maTemMaTu4eckmx
dopmyn. 3awmTa aNeKTPOHHOro gokymeHTa. Co3gaHne
MakpocoB. Ccbinku. ABTOMaTnyeckoe co3gaHue orfnaBreHus.
ABTOMaTM4eckass HyMepaLusi CMUCKOB UINIOCTpaLMi 1
Tabnuu. NepeKkpecTHble CCbINKM Ha 06 BbEKTBI 3NTEKTPOHHOTO
nokymeHTa. Co3gaHue cnucka nutepaTtypbl.

lMpakTnyeckme 3aHATUSA: co3gaHme, ocbopmreHme n
hopmMaTMpoBaHNE TEKCTOBbLIX HAy4YHO-MCCIEA0BATENbCKNX
[OKYMEHTOB B Cpefie TEKCTOBOro NpoLieccopa, opraHM3aums
KONMMEKTUBHOIO JOCTYNa K 3NEKTPOHHbLIM JOKYMEHTaM B

cpeae obnayHon cnyx6bl (OneDrive, Google Drive,
Aunexkc Nuck ORnaka Mail rii)




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. IHCTpymMeHTbl TabnmMyHOro npoueccopa ans
peLLeHus NpUKnagHbIX Hay4YHO-MccneaoBaTenbCkUX 3aau.
OcHoBHble TabnunyHble npoueccopbl: MS Excel, Gnumeric,
OpenOffice Calc, Google Docs. MaTematnyeckne onepauuu
Hag MaccuBamu U MaTpuuamu B TabnmyHoM npoueccope.
PelueHune cuctemMbl ypaBHEHUI pa3nMyHbIMA
BbIYMCUTENBHLIMY MeTogamMu. IHCTPYMEHTbI ANS peLueHnst
aHanUTMYeCckUx 3agdad: aHanusa «4To ecnmy». MIHCTpyMeHThI
ONA pelleHnsa aHanuTUYecKnx 3agad: «NoucK peLleHns».
NHcTpymMeHThl TabnmyHoro npoueccopa ang pabotsl ¢
onarpammamm u rpacpmkamm yHkumn. Cpeacrea
BM3yanu3aums Hay4HbIX AaHHbIX. PopmaTt XpaHeHus, UMNopT
M 3CKMOPT HayYHbIX U 3KCMEepUMEHTanbHbIX AaHHBIX B Cpeay
TabnuyHoro npoueccopa. NakeT paclumpeHns: HagcTporka
"AHanua gaHHbix". CTaTMCTUYECKME UHCTPYMEHTLI NakeTa
aHanu3a ans obpaboTkm HayyYHO-UccnegoBaTenbKNX aHHbIX:
rcTporpaMma, BepOSTHOCTHbIE pacnpeaeneHus,
ynopsigodeHne AaHHbIX, paHr, NPoLeHTUNb, CTaTUCTUKA,
MaTemaTtudeckasi obpaboTka.

MpakTuyeckne 3aHATUS: pacyeT MaTemMaTU4eckux,
WHXXEHEPHbIX N 3KOHOMUYECKUX 3adad B cpeae TabrnmyHoro
npoLieccopa, Bu3yanusaums n crtatuctmyeckas oopadoTka
OaHHbIX.

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




Tema 4. ONeKTpoHHbIE MHPOPMALMOHHO-OMBMOTEYHbIE
cuctembl (BVBC). OcHoBHbIE (PYHKLMU U MHCTPYMeHTbI OBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
bubnunoteka oHnawH. bubnunorpadguyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukauumi: nHTepdenc none3osartensi 1 6asosble
dyHKUMKN obpasoBaTenbHoM nnatdopmbl KOpanT,
3NeKTpoHHasn 6ubnuoTteka elibrary.ru,

YHuBepcuteTckas uccnegoarensckasa cuctema (YNC
Poccus). HayyHo-uccnegoBatensckme noncKoBblE CUCTEMBI:
Google Scholar (Akagemus), BuknyuyebHuku, Buknsepcurtet
npoekta Wikipedia. 3nekTpoHHbIe apXxmBbl C OTKPbITbIM
OOCTYNOM AN HAayYHbIX CTaTen U NpenpuHTOB (arxiv.org),
MHTepden, OCHOBHbIE OYHKLMK, NOUCK Ny6nukaumnn,
MozepupoBaHue, gopmaT nybnvkauui. LintuposaHne
Hay4HbIX Ny6nukauui, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX JOKYMEHTOB Ha Hanuyme 3aMmMcTBOBaHUN.

MpakTnyeckume 3aHAaTUNA: opraHmMsaums paboTtel ¢ npodunem
nons3oBatens B OAMBC u Hay4yHO-UccneaoBaTenbCKNX
MOWCKOBbIX CUCTEMAX, UCMONb30BaHME PeCypCcoB NMyBINYHbIX
obpaszoBatenbHbIX NNaThopM, MHCTPYMEHTbI LUTUPOBAHWS,
UMMOPT M 3KCNOPT Ombnunorpadunyeckon nHopmauum,
nporpaMmHoe obecneyeHne opraHu3auum
bubnuorpaduyeckmx gaHHbIX, hOpMaThbl, CTUIN 1 CTaHAAPTHI
Bubnuorpaduyeckomn MHopmaLmn.

Tema 5. HaykomeTpuka, HayKOMeTpuyeckue nokasatenu.
OcCHOBHbIe NOHATUA: nHAEKC unTupoaHus (ML), nmnakt-
daktop (ND), uHpomeTpus, GubnuomeTpus,
rmnepaBTopcTBO, ResearcherlD, peueHsnposaHue, DOI.
Tunbl nHgekcoB: Xupwa, KapgawbsaH, PUHU, g-nHaekc, 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 unmtnposaHus. Poccumnckmi
UHAeKC Hay4Horo umTtupoBaHus (PUHLL), HayyHble
ny6nunkauy poCCUNCKUX YYEHBIX N MHAEKC LIMTUPOBaHWS
Hay4HbIX cTaTen. HaykomeTpnyeckuin MHCTpyMeHTapui
PUHLI, npodunb aBTOpa, Nnounck nybnukaumi, paboTa c
nsgaHnamm n nepuoamkon. MNMpueaska nyénmkauun,
dopmmnpoBaHune KOSNeKLnn.

MpakTuyeckune 3aHATUA: MUYHBIN KaOUHET Nonb3oBaTens
PUHL, paboTa ¢ HayKOMETPUYECKUM UHCTPYMEHTapUEM,
npodub aBTopa, NOUCK Ny6nukaummi n n3gaHun,
dopmupoBaHme crnmcka nyonukaumni.

Pasgen 3. MlHTennekTyanbHbIA NOAXOA B TEXHONOMMAX
06paboTKM Hay4YHO-UCIeL0BaATENBCKMX AAHHbLIX

Tema 6. Cnucrtembl nckyccteHHoro nHtennekta (UN). NoxHatue
WHTEennekTa. ictopusa n 0CHOBHblE AOCTUXEHUSI B 06racTu
WCKYCCTBEHHOroO nHTennekTa. Knaccngumkaumnsa n oCHOBHbIE
BUObI CUCTEM UCKYCCTBEHHOIO MHTENNekTa. Metoapl
n3BrieyYeHns 3HaHun. NpsamMor nepeHoc 3HaHWIM aKcnepTa.
Mogenu npegctaBneHnsa 3HaHUNA.

[MpakTnyeckme 3aHATUS: NOCTPOEHUE KOHLEeNTyanbHom
MoZenu 1 dopmManusaums 3HaHWUA SKCNEPTHON CUCTEMBI B
obracTv HanpaBfneHWs Hay4YHOW NOATOTOBKM.




Tema 7. AHanu3 gaHHbIX 1 MalLMHHoe oby4deHune. ObLas
cxema uccnegosaHus obbekTa. Knaccudpumkauyus
MaTematumyeckux mogenen. OCHOBHblE METOAbI aHanns3a
[OaHHbIX MpU NOCTPOEHUM CTaTUCTUYECKuX moaenen. Npumep
NCNONb30BaHUA CTaTUCTUYECKUX MOJENEN B
auccepTaumoHHon paboTte. Mogenu knaccnduvkauum. Tunbl
OaHHbIX 1 MeToabl MoaenupoBaHus. CoBpeMeHHbIe 2 2 4
VMHGOPMALIMOHHbBIE TEXHONOMMN ANt NMOCTPOEHNS
CTaTUCTMYECKNX MOAENen U METOAOB MaLUMHHOIO 0ByYeHus.

npaKTI/I‘-IeCKI/Ie 3aAHATUA: Bbl60p MeTOoJOB aHarnm3a AaHHbIX U
anropnTtMoB MalLUMHHOIO 06y'~IeHVIF| Ona HanpasneHnda
Haqu0|7| noaroToBKWU.

Pasgen 4. HTennekTyanbHble NPOrpamMMHbIE KOMMMEKChI U
nnatgopMbl 4na 06paboTkm 60NbLWNX AaHHbIX, U3BNEYEHNS T
3HaHWUM K rNyboKoro aHanmaa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTtku u
aHanmsa gaHHbIX AN peLleHns TeXHUYecknx 3agad. Lenu n
3ajayun aHanmaa AaHHbiX. IHCTpYMeHTbI CTaTUCTUYECKON
06paboTkn 1 aHanm3a gaHHbIX. MNepBuYHasa cratucTuyeckas
obpaboTka AaHHbIX. ToyeuHble cTaTUCTUKN. [lepBrnYHas
obpaboTka AaHHbIX B cucteme Statgraphics. TodyeuHble
cratmuctuku. M'metorpammbl. OBLWMIA NOPSOOK MPOBEPKM
rMnoTes. PacyeT napHbIX KOPPENAUUi B cucteme
Statgraphics. MHTepnpeTauusa Tabnuubl NapHbIX
koacbhbmumeHToB Koppensummn. OueHka Buaa 3aBUCUMOCTH
MeXay BXOOHLIMU 1 BbIXOAHOW NepeMeHHbIMK. Nonck 2 2 S
MoZAesiM C NMOMOLW T MHOXECTBEHHOMW NIMHENHON perpeccumn.
MokasaTenu ka4yecTBa MHOTOMEPHbLIX MOAENEN PeErpeccuu.
YnpouieHme CTpPYKTYypbl MHOFOMEPHOW MOAENWN JIMHENHOIO
Buga. Mowaroas perpeccusi. HenuHerHas perpeccus.
Mopbop mogenu. MNMocTpoeHne NOBEPXHOCTM OTKITUKA.

MpaKTuyeckne 3aHATUSA: NepBuYHan cTaTucTuyeckas
06paboTka 1 KOpPEensALUNOHHbIA aHanus, NpoBeaeHue
MHOrOpaKTOPHOIO PErpeccUoHHOro aHanmsa.

Tema 9. IHCTpYMeHTbI UICKYCCTBEHHOIO MHTEMNNeKTa ans
peanusaunmn TBopyeckux 3agad. Llenb 1 3agaun aHanmsa
AaHHbIX. [pumepbl 06bEKTOB MccneaoBaHus. [ogroToBka
UCXOAHbIX AaHHbIX. AHanuTudeckas nnatdopma Orange.
Mcnonb3oBaHme Orange Ons nepapxmyeckon Kknactepmsaumm
OaHHbIX. AHanuTryeckasn nnatgopma Loginom/Deductor.
Wcnonb3oBaHune Deductor onga cTpykTypusauum gaHHbIX 2 2 5
(meTop "Kapta KoxoHeHa").

MpakTnyeckne 3aHATMA: NOArOTOBKA Y UMMOPT AaHHbIX B
aHanuTu4eckon nnatdopme Ansa peleHus 3agad
TBOPYECKOMN AeATENbHOCTHU, KrnacTepmsauuns n aHanms
3aBMCMMOCTEN B JaHHbLIX TBOPYECKOrO HanpaBneHus.

WUtoro B cemectpe (Ha kypce ana 3A0) 17 17 38
KoHcynbTauumn n npomexyTtovHas atrectaums (3ayer) 0
Bcero koHTakTHas pa6ota u CP no gucuunnuHe 34 38

4. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOMN ATTECTALIUMN

4.1.2 Cuctema u KpuTepum oueHUBaHUSA

KpuTepuu oueHvBaHus

LWkana oueHnBaHuns

YcTHoe cobecenoBaHne lMucbMeHHas paboTa




MonHbIN, ncYepnbiBaOLWUN OTBET, SBHO
OEMOHCTPUPYHOLLMIA rNybokoe NOHNMMaHue
npegmeTa 1 LWMPOKYHO apyanumio B
3auTeHo oueHunBaemom obnacTtn. Kputnyeckni, He npegycmoTpeHa
opvrMHanbHbIn noaxoa Kk matepuany. OTseT
MOSHbINA, OCHOBaHHbIN Ha NpopaboTKe Bcex
0653aTeNbHbIX UCTOYHMKOB MHGOPMaLN.

OTBeT HENOIHbIN, HEMOHUMAHUN CYLLIHOCTU
npeameTa B LIENOM, CYLLECTBEHHbIE
OLMBKM Unu NpoGenbl B 3HaHMSX cpasy Mo

He 3auteHo HECKOJIbKMM TeéMaM, HE3HaHNEe OCHOBHbIX He npegycmoTpeHa

TepMuHoB. HepocTtaTouHada FJ'Iy6VIHa n
OCO3HaHHOCTbL OTBeTa. HesHaHue
3HaYUTENBLHOM YacTn

NPUHLUUNUANbHO BaXXHbIX 3NIEMEHTOB
ancumnnnHbl. MHOrouMcneHHsle rpyoble
oLmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPONbHbIE 3af4aHUs UIU UHbIe MaTepuanbl, HeobxoauMbIe ANSA OLEHKU 3HaHUN, YyMeHUN,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU
4.2.1 NepeyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | DopMynnpoBKM BONpPOCOB

Cemectp 1

Mogenu KOMMbKTEPHOro NPOrHo3nmpoBaHnAa OnA peleHnda CUCTEMHbIX 3a4ad. HeVIpOCGTeBbIe moaenun B
CUCTEMHbIX UccnenoBaHuAX, CACTeMbl Ha OCHOBE rny60|<oro MaLllNHHOIo o6yquMﬂ, npumMepbl peeHns
npuknagHbixX 3aga4y ¢ NOMOLbO HelZpOCGTeBOFO noagxoaa.

OneKTPOHHbIE MHAOPMaLMOHHO-6MBnMoTeyHble cuctemMsl (SAUNBC). OcHoBHbIE YHKUMM N MHCTPYMeHTbl OBC.
Bubnunorpaduryeckme 6a3bl AaHHbIX Hay4YHbIX MyOnukaumn: 6a3oBblie yHKLUUN.

Hay4yHo-nccnepoBaTenbCcKkmMe NOMCKOBbIE CUCTEMBI. ONEKTPOHHbIE apXMBbl C OTKPbITEIM AOCTYNOM ANS
Hay4HbIX CTaTew U NPENPUHTOB: OCHOBHbIE PYHKLUMK, dhopmaT nybnvkaumin. LiutupoBaHne HayuHbIX
nyonukaumn.

HaykomeTpuka, HaykomeTpuyeckune nokasatenu. OCHOBHbIE MOHATUS: MHAEKC unTtupoBanus (ML), nmnakT-
daktop (NP), undbomeTpus, GubnmomeTpms. Tunbl NHAEKCOB.

HauunoHanbHble 1 MeXxgyHapoaHble MHOEKChI LUTUPOBaHUA, CUCTEMbI YKasaTenen Hay4yHoro UMTMpoBaHus.
Poccuickun nugekc Hay4Horo uutmpoBaHusa (PUHLL). HaykomeTpuyeckuin nuHctpymeHtapuin PUHLL.

MHQDOpMaLWIOHHbIe TEXHONOINN N 3NEKTPOHHbIE MHCTPYMEHTbI NOArOTOBKMN Hay4YHbIX ny6nvu<au,vu7|. TekcToBble
npoueccopbl U CUCTEMBbI KOMI'IbIOTepHOVI BEPCTKN.

dopmaTbl Gubnuorpaduyeckoit MHpopmMaLun, CUCTEMbI yNpaBneHust buénmorpadguen B TEKCTOBbIX
npoLeccopax ¥ CUCTEMaX KOMMbIOTEPHOW BEPCTKY.

MHCTpYMeHTbI TabnuyHoro npoueccopa anga peweHna npuknagHbiX Hay4YHO-UccneanoBaTesribCKMUX 3aaav.
OcHOBHble TabNU4HbIE npoueccopsbl. CpeLI,CTBa BU3yanusauma HayyHblX OaHHbIX.

MHCTpYMeHTbI TabnuyHoro npoueccopa anga peweHna npuknagHbiX Hay4YHO-UccrnenoBaTesribCKUX 3aaad.
d)opmaT XpaHeHua, UMNopT U 3CKNOPT Hay4YHbIX U 3KCNepnMeHTarnbHbIX AAaHHbIX B cpeny TabnmyHoro
npoweccopa. Crartuctumyeckne MHCTPYMEHTbI NakeTa aHanunaa gnsa O6pa6OTKVI Hay4YHO-UccrnenoBaTesibKnx
AaHHbIX.

10

SﬂeKTpOHHbIe MHCTPYMEHTbI 1 MporpaMmmMHoOe obecneveHne NoaroToBKM Hay4HbIX I'Ipe3eHTaU,VIl7I, AOKnagoB m
BblCTyI'IJ'IeHVIVI. I'IporpaMMHoe obecneyeHne ansi NOAroTOBKM U npocMoTpa npe3eHTau,V|17| B OC*)VICHI:IX nakeTtax.

11

ONEKTPOHHbIE MHCTPYMEHTbI M NPorpaMMHoe obecnevyeHne NOAroTOBKM Hay4HbIX NPe3eHTauunn, A0KNagoB n
BbICTYNneHun. ®opmat nepeHocumblx AokymeHToB (PDF). CBsdbiBaHMe 06BHEKTOB, MMMOPT MyfbTUMeauna un
co3aaHne MHTEPaKTMBHbIX Npe3eHTaumnin.

12

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4YHoO-MccneaoBaTenbCKoro npolecca: n3snedyeHme
3HaHWN N aHanu3 gaHHbIX. OpraHu3aumsa 3HaHui B cuctemax VI, moagenu npegcraBneHns 3HaHWIA.
PaspaboTka akcnepTHbix cuctem (OC) Kak Hay4yHO- nccnegoBaTenbckas 3agaya.

13

MCKyCCTBeHHbIIZ NHTEeNnNeKT (V|V|) B NMpuKnagHbIX 3agadax Hay4yHoO-uccrnenoBaTesibCKoro npotecca.
MHTeJ'IJ'IeKTyaJ'IbeIe nporpamMmMHbie KOMMNJIEKCbI 1 I'IJ'IaTCbOprI Aans 06pa6OTKVI 60NbLUMX AaHHbIX, U3BNEYEHMS
3HaHWUA K rny60|<oro aHanuaa.

14

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX N YNCTIEHHBIX PELLEHUA B HAyYHO- UCCNeAoBaTeNbCKNX
3apadvax. PeweHne Hay4yHo- uccnegosatensckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtuctndeckas obpaboTka n BU3yanusaumsa gaHHbIX B cucTeMax komnbioTepHon anrebpbl (CKA).

15

MHCTpYMeHTbI KOMMbKOTEPHbLIX CNCTEM aHaINMUTUYECKUX N YUCIEeHHbIX peI.IJeHI/IIZ B Hay4HO- uccrnenoBaTesibCKNX
3apgadvax. AHanua matemaTudeckon mogenu, pa3pa60TKa UMUTaLMOHHOM MOoEenNN.




CneumanbHble MHCTPYMEHTbI N CcpeaCcTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA ANA pelleHns
16 npuKknagHblX HAy4YHO- nccrieaoBaTesibCKMX 3aaad: ncnofib3oBaHmne ©61bnmoTek aHanmsa gaHHbIX, pelieHne
BblYMCNUTENbHbLIX 3aA4a4, BU3yanmsauna n npegcrtasneHne aaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHusA (3agayu, KeUChl)

- Co3pgaTb Mepapxuio cTunen popmaTmpoBaHmsa HayyYHO-MCCcneaoBaTenbCkon nybnmkauum B cpeae TEKCTOBOMO
npoueccopa.

- BctaButh maTematumyeckyto hopmyn 1 co3gatb NEPEKPECTHYIO CChINKY Ha AaHHbIA 0O bEKT.

- BkntounTb 3almTy 3NE€KTPOHHOIO TEKCTOBOro JOKYMEHTa B cpefe TEKCTOBOro npoueccopa.

- Co3gaTb Makpoc aBToMaTtmsauumn odopmeHus (hbopmaTnpoBaHns) TEKCTa B cpeae TeKCTOBOro npoueccopa
(no BapuaHTam).

- BbINonHUTL aBTOMaTU4ECKOE CO3aaHMe OrnaBneHnst Hay4YHO-UCccreaoBaTeNbCKON Nybnvkaumu.

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

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

- Jo6aBnTb B JOKYMEHT Hay4yHO-MCCre4oBaTeNbCKon Nybnnkaumm Cnncok nutepaTypbl, OCHOBAHHbIN Ha CTuie
odopmneHns bubnmorpaduryeckoro cnucka "MOCT 7.0.5 2008".

- PewnTb cucTemMy NUHENHbLIX YPaBHEHWI C MOMOLLIbIO MHCTPYMEHTOB TabrnmnyHOro npoweccopa.

- MocTpounTb rpadumk pyHKUMM (MO BapmnaHTy) n 0To6pasnTb NMHUIO TpeHAa C NOMOLLbI UHCTPYMEHTOB
TabnuyHoro npoueccopa.

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

- PaspaboTaTb cueHapuin aBToMaTU3aUmMm MHXEHEPHbIX BblYUCNEHWIA (MO BapuaHTam).

- PaspaboTaTtb peanusauuio NnporpaMmmMHOA MOLENM NPOrHO3MPOBaHUSA B CPeAe CUCTEMbI KOMMBbIOTEPHOMN
anre6psbl (Mathcad, MAXIMA).

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

- Peanu3oBatb YncneHHbI akCNEPUMEHT NPUMEHNUMOCTM METOAOB CTAaTUCTUYECKUX UCTbITAHUIA ANS
BbIYMCMEHNS NapameTpoB hU3N4ECKNX OO BHEKTOB.

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

- PeanusoBatb Mogens HeMpoceTn ¢ OA4HUM BHYTPEHHUM CIOEM U LLeNOYUCNEHHBbIMU MHAOPMaLMOHHBIMU
BXOA4aMMu (A3blk nporpammupoBaHus Python).

4.3 MeTogmnyeckue matepuanbl, onpegensilowme npoueaypbl oleHUBaHUA 3HAHUNA, YMEHUN, BrlaaeHuin (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbiTa J4eATeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyatrowerocsi K npoMexyTo4yHoM atTectauum u nopsaok NnMKBuAaLmMm akaaeMmyeckomn
3a40/MKEeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CI6IMYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxXcsa»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOHYHON aTTecTaumm nNo ANCUunIInHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHasa +

4.3.3 OcobeHHOCTM NpOoBeAeHNA NPOMEXYTOYHON aTTecTauum no AUCUUNIINHe

Bpemsa Ha nogrotosky oTBeTa coctaBnseT 30 MUHYT.

Bpems Ha BbINOSIHEHWE NPaKTUYECKOro 3agaHns ¢ NPUMEHEHUEM BbIYUCITMTENBHON TEXHUKM cocTaBnseT 20
MWHYT.

Mpu npoBeaeHUM 3a4eTa He paspellaeTcs Nonb3oBaTbCs y4ebHbIMU MaTepranamu.

3ayeT NPoOBOAUTCH B KOMMLIOTEPHOM KNacce.

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

ABTOp 3arnasue | MN3paTenbcTBO | [og nspaHus | Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MumeHos B. U., CucTtembl NCKYCCTBEHHOIO http://publish.sutd.ru/

Hebaes . A. nHTennekra. MHCTpymMeHThI CaHkr-lNeTepbypr: 2023 tp_ext_inf_publish.ph
paspaboTku. JkcnepTHble crierynrg p?id=202316
cucTeMmbl

Fanvesa, H. B., MHpOpMaLMOHHbIE Mocksa: Mapatenbckui 2020 https://www.iprbooks

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




lepwrtenH, 0. M.

MHdopmaumnoHHble
TEXHOMIOrMN MOAENUPOBaHUS

Mocksa: Poccuinckunmn

https://www.iprbooks
hop.ru/115841.html

g YyHVMBepcuTeT TpaHcnopTta 2020
©Oun3Hec-npoueccoB (MANT)
MpoTtoabsikoHoB, A. B., | Anroputmbl Data Science un M B N https://www.iprbooks
Mbinos, M. A., MX npakTudeckas OCKBal’/I onoraa: Vdppa 2022 hop.ru/124000.html
CaposHukos, B. E. peanusaumsa Ha Python “VIHKEHEPNS
BockobowHukos, 0. E. | ObpaboTka un aHanms HosocnBupck: https://www.iprbooks
3KCNepuMeHTanbHbIX AaHHbIX Hosocubupckuin hop.ru/107639.html
B naketax MathCAD u Excel rocyﬂapCTBeHHbW]
apXUTEKTYPHO- 2020
CTPOUTENbHbLIN
yHuBepcuTeT (CnbctpuH),
OBC ACB
domuH, B.T. MaTtemaTtunyeckoe ) . https://www.iprbooks
MOAENMPOBaHNE B CUCTEME Capatos: CapaTosckuii hop.ru/108693.html
MathCAD rocyaapCTBEHHbIN
TEXHUYECKNIA 2020
yHuBepcuTeT nmenn KO.A.
arapuHa, 36C ACB
JNNawnko, H. B., MaTemaTuka n Bbl4MCNEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcCTpaxaHcKui hop.ru/115494 .html
rocyaapCTBEeHHbIN 2021
apXUTEKTYPHO-
CTPOUTENbHbLIN
yHuBepcuteT, 36C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kyabacckuii https://www.iprbooks
Focyﬂ,apCTBeHHbIVI hop.ru/128410.htm|
TEXHUYECKNIA 2022
yHuBepcuTeT nmenm T.0.
opbaueBa
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Pygnenko, B. [. KopensiumoHHo- KpacHosapck: Cnbupckuii https://www.iprbooks
perpecmoHHbI aHanms B rocyjapCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HayKu1 1 2020
TEXHOMOMNN NMEHU
akagemunka M.®P.
PelweTHeBa
Mumenos B. U. KorHuTuBHbIE Cankr-MeTen6vor: http://publish.sutd.ru/
MHOPMaLMOHHbIE aHkT- poypr- 2022 tp_ext_inf_publish.ph

TEXHOJNI0TMN N CUCTEMBbI

cnerynTtn

p?id=202256

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

Bubnunorpaduyeckasn 6a3a AaHHbIX Hay4HbIX MYyONUKaLMIA POCCUACKUX YYEHBIX U MHOEKC LMTUPOBAHNS 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. [OnekTpoHHbIn pecypc]. URL:

https://arxiv.org/

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

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

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

MHdopmMaumoHHas cnpaBoyHas cucteMa «ANEeKTPOHHbIN LEHTP cnpaBku 1 obyveHust 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 ceTeBast MHPOPMaLMOHHASA BUKU-3HLMKITONEANS MO MaLLUMHHOMY 0OYyYEHMWI0 U aHanu3y AaHHbIX
[GnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULIEH3NOHHOrO U CBOGOAHO pacnpoCcTpPaHsAeMoro nporpaMmmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

Octave




SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammMHas cuctema Anst 0bHapy>KeHUs1 TEKCTOBbLIX 3aMCTBOBaHUI B Y4EOHbIX 1 Hay4HbIX paboTax
«AHTunnarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneH4eckasn Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro

5.4 OnncaHmwe maTepuanbHO-TeXHU4YeCKOWN 6a3bl, HeO6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopusi OcHalueHne

MynbTumeguiiHoe o6opyaoBaHMe, KOMMNbIOTEPHAsS TEXHUKA C BO3MOXKHOCTbLIO MOAKMIOYEHMS K
KomnbtoTepHbiii knacc | ceTn «/HTepHeT» 1 obecneyeHnemM AOCTyNa B ANEKTPOHHYI0 MHAOPMALMOHHO-
obpa3zoBaTenbHyto cpeay

MynbTumeaniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JNekynoHHas

ayantopus
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