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5.9.9. MeamnakomMmyHUKaUUN N XypHanucTmka

YpoBeHb 0GpasoBaHus:  acnupaHTypa

dopma oby4eHus: Oo4YHas

MnaH yye6HOro npouecca

KoHTakTHas pabota )
CemecTp 0ByyaloLLMXCS Cam. | KoHtpor, Tpyooé dopma
(kypc AnA 3A0) Mpaxr. | pabota | uac. |MKOCTes|  MPOMEXyTONHOT
Nexumm 3ET aTTecTauum
3aHATUS
! = L i 20 2 3avet
Pra 17 17 38 2
Wroro I 17 17 38 >
PNa 17 17 38 2
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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

LLlenonaee Ceprei Nropesud



1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb pgucumnnuHbl: ChopmMMpoBaTb y acnMpaHTOB 3HAHWUS, YMEHWUS M HaBblkKM B 00ONactu nNpUMEHEHUsI
WHTEeNNeKTyanbHbIX MH(OPMALMOHHBIX TEXHOMOMMA W MpUKNagHblX CPeacTB (B T.4. OCHOBaHHbIX Ha MWCKYCCTBEHHOM
WHTENNekTe) WHMOPMALMOHHO-KOMMYHMKALMOHHOIO KOMMfiekca B oOpasoBaTenbHOM W Hay4YHO-MCCNenoBaTeNbCKON
[eATenbHOCTH.

1.2 3apgauv AMcUUNUHbI:

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

- CdopmupoBaTb HaBblkM MPAKTUYECKOTO MPUMEHEHUS MNPUKNagHbIX CUCTEM MWCKYCCTBEHHOTO MWHTENnekTa,
NHPOPMaLMOHHBIX CUCTEM, (DYHKLIMOHMPYIOLLNX HA OCHOBE MHTENMEKTyarbHbIX KOMMbIOTEPHbBIX TEXHOMOIrMN, obecnevmBatoLLmx
aBTOMaTM3auuio BBOAa, HakonneHus, obpaboTkn, nepegayn, onepaTUBHOIO YMNpPaBieHUA HAYYHOW M UCCrenoBaTeNbCKON
WHopmaumen.

- BbipaboTaTb npakTuyeckne npuknagHble HaBbikM UCNOMNb30BaHMA MHOPMAaLMOHHbLIX PECYpPCOB B 0Opa3oBaTernibHOM
N Hay4YHO-MCCneaoBaTeNbCKoM AEATENbHOCTH.

- OBnageTb TEXHUYECKMMM NprvemMamu paboTbl B CUCTEMAXxX KONMEKTMBHOrO AOCTyna K 06nayHbIM XpaHunuwiam
Hay4HbIX W UCCRe4oBaTEeNbCKUX AaHHbIX, NPUKNAAHbIMU NPOrpaMMHbIMU MakeTaMyu UHXEHEPHbIX U Hay4HbIX BbIYUCIIEHUN,
nnatgopmMmamu, HEOOXOAUMbBIMY AN OpraHn3aumm, NPoBeAEHNS U NPEACTaBEHUs pe3ybTaToB HAay4YHOro UCCrefoBaHus.

- Pa3BuTb cnocobHOCTM K 00y4eHUt0, pasBuTUIO U peannsaumm Hay4dHO-1UCCneaoBaTebCKoro NoTeHUMana B ycnoBusx
HeNpepbIBHOIO pPa3BUTUSA

N COBEPLUEHCTBOBAHUA CPeACTB KOMMeKca MHOPMALMOHHO-KOMMYHMKALMOHHbLIX TEXHOMOTMINA.

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:

OvcumnnuHa oTHocutca k OBpasoBaTenbHOMY KOMMOHEHTY «Oucumnnuubl (Mogynu)» [Mporpammbl NMoaroToBKM
Hay4HbIX U Hay4HO-Neaarornyeckmnx Kagpos B acnupaHType

3HaHWA 1 YMeHUs!, NoNyYeHHble acnupaHTamy Npy U3ydyeHun aHHoM OUCLUMUNIIMHBI, Heo6XxoaMMbl 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 ccrnefoBaHns U METOAMKA HanUcaHus auccepTaumm
HayuHas feATenbHOCTb, HanpasneHHas Ha NoAroTOBKY AuccepTaLmnm K 3alimTe
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCUUTMIIUHDI

KoHTakTHas
pabota CP dopma

o | p | (sacw) | [ere
(vacel) | (vach)

HanmeHoBaHWe 1 cogepxaHne pasgenos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. HdopmaTusaums Hay4yHo-uccrnenoBaTensCKon
OesTenbHOCTU, KOMMbIOTEPHbIE CPeaCcTBa NOAAEPXKKN HAYyYHO
-uccneaoBaTenbCKOro npouecca.

Tema 1. IHhopmaLMOHHbLIE TEXHONOIMW U 3NTEKTPOHHbLIE
WHCTPYMEHTbI NOATOTOBKN Hay4HbIX NyOnumkaumin. 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
MOArOTOBKM 3NIEKTPOHHbIX TEKCTOBLIX JOKYMEHTOB B Cpeae
TEKCTOBOro npoteccopa. LWabnoHnsauus AoKyMeHTOB.
AsTOMatunyeckue ctunu. CosgaHne n pegakTnpoBaHue 2 2 4
ctunen. MHoroypoBHeBble cnnckn. Habop maTemMaTu4eckmx
dopmyn. 3awmTa aNeKTPOHHOro gokymeHTa. Co3gaHne
MakpocoB. Cchblinku. ABToMaTU4ecKoe co3gaHve OrnaBreHuns.
ABTOMaTM4eckass HyMepaLusi CMUCKOB UINIOCTpaLMi 1
Tabnuu. NepekpecTHbIE CCbIMKN Ha OOBEKTLI ANEKTPOHHOIO
nokymeHTa. Co3gaHue cnucka nutepaTtypbl.

lMpakTnyeckme 3aHATUSA: co3gaHme, ocbopmreHme n
hopmMaTMpoBaHNE TEKCTOBbLIX HAy4YHO-UCCIEA0BATENbCKNX
OOKYMEHTOB B Cpefie TEKCTOBOro MpoLeccopa, opraHm3aums
KONMMEKTUBHOIO JOCTYNa K 3NEKTPOHHbLIM JOKYMEHTaM B
cpeae obnayHon cnyx6bl (OneDrive, Google Drive,
Anpexkc.fuck, 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). ®opmat nepeHocumbix gokymeHTos (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
Hag MaccuBamMu U MaTpuuamu B TabnmyHoM npoueccope.
PelueHune cuctemMbl ypaBHEHUI pa3nMyHbIMA
BbIYMCUTENBHLIMU MeTogamMu. NIHCTPYMEHTbI 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 cpee 1abnmyHoro
npoLieccopa, Bu3yanusauns n ctatuctmyeckas obpabotka
OAHHbIX.

Pasgen 2. OnekTpoHHble 6MbnnoTekn, Gnubnuorpaduryeckmne
0asbl JaHHbIX, UHAEKCMPOBAHME U HAayKOMETpUYeCcKne
CUCTEMBI.

Tema 4. ONeKTpoHHbIE MHGOPMALMOHHO-OMBIMOTEYHBbIE
cuctembl (QVBC). OcHoBHbIE PYHKLMM U MHCTPYMeHTLI QBC
"NAHB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
onbnnoteka oHnawH. bubnunorpadgpuyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukauumi: nHTepdernc none3osartensi 1 6a3osble
dyHKUMKM obpasoBaTenbHon nnaTdopmbl KOpanT,
3NeKTpoHHasn 6ubnuoTteka elibrary.ru,

YHuBepcuteTckas uccnegoarensckasa cuctema (YNC
Poccus). HayyHo-uccnenoBatensckme noncKoBblE CUCTEMBI:
Google Scholar (Akagemus), Bukny4yebHuku, Buknsepcurtet
npoekta Wikipedia. 3nekTpoHHbIe apXxmBbl C OTKPbITbIM
OOCTYNOM AN HAayYHbIX CTaTen U NpenpuHTOB (arxiv.org),
MHTepden, OCHOBHbIE OYHKLMK, NOUCK Nybnukaumnin,
MozepvpoBaHue, gopmaT nyonvkauun. LintuposaHne
Hay4HbIX Ny6nukauui, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX AJOKYMEHTOB Ha Hanuyme 3aMmMCcTBOBaHUN.
MpakTnyeckue 3aHATMA: opraHmsaumsa paboTtebl ¢ npocunem
nonb3oBartens B QMBC n Hay4yHO-UccneaoBaTeNbCKNX
NMOUCKOBbLIX CUCTEMAX, UCNONb30BaHWE pecypcoB Ny6nYHbIX
obpasoBaternbHbIX NNaTthopM, MHCTPYMEHTbI LUTUPOBAHWS,
UMNOPT M 3KcnopT Bubnunorpacudeckon nHopmauum,
nporpamMmmHoe obecneyeHne opraHnsauum
Bubnuorpaduydeckmx gaHHbIX, opmaTbl, CTUNN U CTaHAAPThI
oubnnorpaduyeckor MHopmauum.




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.

MpaKTuyeckne 3aHATUNA: NUYHBIN KAOUHET Nonb3oBaTens
PUHLL, paboTa ¢ HAyKOMETPUYECKUM MHCTPYMEHTapPUEM,
npodunb aBTopa, NoUCcK Nyénukauuni n n3gaHun,

| hoomupoBaHve cnucka nvbnukauww, |
Pasgen 3. IHTennekTyanbHbIM NOAXOA B TEXHOSOMMSAX
06paboTKM Hay4YHO-UCIe40BATENBCKMUX AAHHbLIX

Tema 6. Cnuctembl nckyccteHHoro nHtennekta (UN). NoHatue
uHTennekTa. ictopus 1 ocHoBHbIE JOCTUXEHMS B obnacTu
WCKYCCTBEHHOro nHTennekra. Knaccugukaumsa n oCHoBHble
BUAbl CUCTEM UCKYCCTBEHHOro UHTennekta. Metoapl
n3BriedeHnsa 3HaHun. MNpamMor nepeHoc 3HaHUIM aKcnepTa.
Mopenu npeacTaBneHns 3HaHUN.

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

Tema 7. AHanu3 gaHHbIX U MallMHHoe oby4deHne. ObLyas
cxema uccnegoBaHusa obbekTa. Knaccudpmkauyus
MatemaTudeckux mogenen. OCHoOBHblE MeTOAbI aHanMs3a
[OaHHbIX MPY NOCTPOEHNM CTaTUCTUYECKUX Moaenen. [Npumep
MCMNONb30BaHUs CTaTUCTUYECKMX MOaenen B
auccepTaumoHHon paboTte. Mogenu knaccudpukaymn. Tunbl
OaHHbIX 1 MeToabl MogenupoBaHus. CoBpeMeHHbIe
MHOPMAaLIMOHHbIE TEXHOMNOMMKN AN NOCTPOEHUS
CTaTUCTMYECKNX MOAENEN U METOAOB MALUMHHOIO 0BYyYeHus.
MpakTnyeckme 3aHATMSA: BbIBOP METOOOB aHanM3a AaHHbIX U
anropuTMOB MaLLUMHHOIO 00yYeHust Anst HanpaBreHus
Hay4HOW NOArOTOBKU.

Pasgen 4. HTennekTyanbHble NPOrpaMMHbIE KOMMMEKChI U
nnatgopMbl 4ns 06paboTkm 6onbWNX AaHHbIX, U3BNEYEHNS
3HaHWK 1 rnybokoro aHanusa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTtku u
aHanusa gaHHbIX 4118 peLleHns TeXHnYecknx 3agad. Lenu n
3aja4n aHanmsa faHHbIX. VIHCTpYMEHTbI CTaTUCTUYECKON
06paboTkn 1 aHanu3a gaHHbIX. [epBuyHasa cratucTuyeckas
obpaboTka AaHHbIX. ToyeyHble cTaTUCTUKK. [epBruyHas
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.
MpakTnyeckue 3aHATUA: NepBUYHas cTaTucTmyeckas
0o6paboTka 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.
Mcnonb3oBaHre 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.

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17 38

KoHcynbTauumn n npoMmexyTovHasa arrectaums (3ader) 0

Bcero koHTakTHas pabora n CP no aucuunnutHe 34 38

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

4.1.2 Cuctema u KpuTepum oLueHUBaHUSA

Lkana oueHuBaHus

Kputepum oueHuBaHus

YcTHoe cobecenoBaHme MucbmeHHas paboTa

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa v LWMPOKYHO apyauunio B

3auTeHo oueHunBaemom obnacTtn. Kputnyeckni, He npegycmoTtpeHa

opuUrvHanbeHbIN noaxod kK 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 npeaycmMoTpeHa

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 MaLlNHHOIo 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 OTKPbLITHIM JOCTYNOM A1s
Hay4HbIX CTaTeN M NPENPUHTOB: OCHOBHbIE PyHKLUMK, hopmaT nybnukaumn. LintnposaHmne Hay4dHbIX
ny6nvkaumn.

HaykomeTpuka, HaykomeTpuyeckme nokasatenm. OCHOBHble 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.

MHCTpyMeHTBI TaBnNnYHOro npoLieccopa Ans peLleHns NpUKnaaHbiX Hay4Ho-UccrneaoBaTenbCkmux 3aaad.

9 dopmat xpaHeHUs:, UMNOPT U SCKMOPT HayYHbIX 1 3KCNEpPUMEHTarbHbIX AaHHbLIX B cpeay TabnmyHoro
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 MHCTPYMEHTLI U NpOorpaMMHoe obecrneyeHne NOAroTOBKU HayYHbIX Npe3eHTaumn, 4oKNaaos n
11 BbICTynneHun. Popmat nepeHocumMbix JokymeHToB (PDF). CBasbiBaHMe 06EKTOB, UMMNOPT MynbTUMeana n
CO3[aHue NHTePaKTUBHbIX Npe3eHTauun.

MckyccTBeHHbIN nHTennekT (M) B npuknagHbiX 3agadax Hay4yHo-McCnenoBaTenbCKoro NpoLecca: u3snedeHme
12 3HaHW 1 aHanu3 gaHHbiX. OpraHnsaumsa 3HaHun B cuctemax MW, mogenn npeacraBneHns 3HaHUNA.
PaspaboTka akcnepTHbix cuctem (OC) Kak Hay4yHO- nccnegoBaTenbckas 3agaya.

WckyccTeeHHbIn nHTennekt (M) B npruknagHbix 3agadax Hay4Ho-MccreaoBaTenbCKoro npotecca.
13 NHTennekTyanbHble NporpaMMHble KOMMNEKCh U nnatdopMbl Ans 06paboTku 60NbLUNX AAHHBIX, M3BNEYEHNs
3HaHWit 1 rny6okoro aHanuaa.

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX N YNCTIEHHBIX PELLEHUA B HAyYHO- UCCNeAoBaTENbCKNX
14 3apadvax. PelwweHne Hay4yHo- uccnegosatensckmx 3agad metogamu CAE (Computer Aided Engineering).
CraTtuctmdeckas obpaboTka n BU3yanusaumsa gaHHbIX B cucTeMax komnbtoTepHon anrebpbl (CKA).

MHCTpYMeHTbI KOMMbKOTEPHbLIX CNCTEM aHaINMUTUYEeCKUX N YUCIEeHHbIX peI.IJeHI/IIZ B Hay4HO- uccrnenoBaTesibCKNX

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

CneumanbHble MHCTPYMEHTbI N CpeaCcTBa A3bIKOB NPOrpaMmmMmmnpoBaHnA BbICOKOIo YPOBHA A5A pelleHndA
16 NpUKNnagHblX HAy4YHO- nccriegoBaTesibCKMX 3agad: ncnojib3oBaHmne OMbnNnoTek aHanMsa AaHHbIX, peweHne
BblYMCNUTENbHbLIX 3a4a4, BU3yanmsauna n npegcrtaBneHne aaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA (3aAayu, KEUChbI)

- Co3gatb Mepapxuio cTunen opmaTMpoBaHms Hay4HO-MCCNeOOBaTENbCKON NyOnmKaLuum B cpeae TEKCTOBOMO
npoueccopa.

- BctaButh maTematumyeckyto hopmyn 1 co3gatb NEPEKPECTHYIO CChINKY Ha AaHHbIM 0ObEKT.

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

- Co3paTb Makpoc aBTomaTusaumm opopmneHms (popMmaTMpoBaHuUs) TeKCTa B cpede TEKCTOBOro npoleccopa
(no BapuaHTam).

- BbInonHUTL aBTOMaTU4ECKOE CO3aaHMe OrnaBneHnst Hay4YHO-UCcreaoBaTeNbCKON Nybnvkaumu.

- Co3gaTb aBTOMaTUYECKME CMUCKU HYMEpaLMM UNIOCTpauui n Tabnuy, Hay4Ho-UccneaoBaTenbCKon
nyénukauumn.

- Co3gaTb cucTeMy NepeKkpecTHbIX CCbINIOK Ha 00beKThI (Tabnmua, pUcyHok, hopMyna) anekTPOHHOro
TEKCTOBOro JOKYMEeHTa.

- JobaBnTb B AOKYMEHT Hay4HO-MccnegoBaTenbCckon nybnmkaumm Cnncok NuTepaTtypbl, OCHOBaHHbIN Ha CTUNe
odopmneHusa bubnuorpadumyeckoro cnucka "TOCT 7.0.5 2008".

- PelwnTb cucTemMy NUHENHbBIX YPaBHEHUI C MOMOLLIbIO MHCTPYMEHTOB TabrnnyHOro npoweccopa.

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

- MocTpounTb rMcTorpammy 1 BbINOMHUTL 06paboTky Habopa cny4anHoO creHepUpPOBaHHbIX BENNYUH (MO
BapuaHTy).

- PaspaboTaTb cueHapuin aBToMaTU3aLUmMm MHXEHEPHbIX BblYUCIIEHWI (MO BapuaHTam).

- PaspaboTaTtb peanusauuio nporpaMmMHOA MOAENN NPOrHO3MPOBaHUSA B cpee CUCTEMbI KOMMbIOTEPHON
anrebpbl (Mathcad, MAXIMA).

- BbINOMHUTL aHanu3 OCHOBHbIX CTAaTUCTUYECKUX (PYHKLIMIA, 3aKOHOB pacnpefeneHms 1 MeETOA0B reHepauun
Cny4yaiHbIX cOObITUI B NpUKNagHbiX opMCHbIX NporpaMmMHbix naketax (MS Excel, HagcTpoika "AHanu3 aaHHbIX").

- PeanusoBatb YNCNEHHbIA SKCNEPUMEHT NPUMEHNUMOCTM METOAOB CTAaTUCTUUECKUX UCTIbITAHUIA ANS
BblYMCMEHNs NapameTpoB hU3N4ECKNX OO BHEKTOB.

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

- PeanusoBatb Mofenb HEMPOCETN C OAHUM BHYTPEHHUM CIIOEM U LIENOYUCIEHHBIMU NHOPMAaLNOHHBIMU
BXo4amu (s3blk nporpammmnpoBanuns Python).

4.3 MeToaun4yeckue matepuanbl, onpegensiowue npoueaypbl oleHMBaHUA 3HaHUWA, YMEeHUI, BnaaeHni (HaBbIKOB
1 (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBusa gonycka o6y4aroLerocs K NpomMeXxyTo4HoM atTectaumm u NnopAaAaoK NIMKBUAALUN akageMnyeckomn
3a40/MKEeHHOCTU

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTaLMN PErNamMeEHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akTom CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm No AUCUUNIINHe




YcTHas +

[NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

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 CaHkr-leTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTkn. SKcnepTHbIe crneryntqg p?id=202316
cucTemsbl

lanueBa, H. B., NHdopmaLmoHHble Mocksa: M3gaTenbckui 2020 https://www.iprbooks

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

lepwrtenH, 0. M. MHdopmaumnoHHble ) L https://www.iprbooks
TexXHorormm MmogenuposaHuns yH';A;ngs;ePTo::::gﬁggTa 2020 hop.ru/115841.html
©Oun3Hec-npoueccoB (MVNT)

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

Mbinos, 1. A., MX npakTuyeckas Mocksa, Bonoraa: Undpa 2022 hop.ru/124000.html

CaposHukos, B. E. peanusaumsa Ha Python -Nroxerepus

BockobowHukos, 0. E. | ObpaboTka un aHanms Hosocnbupck: https://www.iprbooks
3KCNepuMeHTanbHbIX AaHHbIX Hosocubunpckuii hop.ru/107639.html
B naketax MathCAD u Excel rocy0apCTBEHHbIN

apXuUTEKTYpHO- 2020
CTPOUTENbHbIN
yHuBepcuTeT (CnbCTpuH),
OBC ACB

domuH, B.T. MaTemaTtunyeckoe . https://www.iprbooks
MOAENMPOBaHNE B CUCTEME Capatos: CapaToscKuii hop.ru/108693.html
MathCAD rocyaapCTBEHHbIN

TEXHUYECKUN 2020
yHuBepcuTeT nmenm HO.A.
larapuHa, 36C ACB
JNNawniko, H. B., MaTemaTunka n Bbl4MCNEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcTpaxaHcKui hop.ru/115494.html
rocyapCTBeHHbIN 2021
apXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcuteT, O5C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kyabacckuii https://www.iprbooks
I'OCWJ,apCTBeHHbIVI hop.ru/1 28410.html
TEXHUYECKNI 2022
yHuBepcuteT nmexHn T.0.
lopbayeBa

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

Pyaenko, B. [. KopensumoHHo- KpacHosipck: Cnbupckuii https://www.iprbooks
pEerpecmoHHbI aHanms B rocy0apCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHUBEPCUTET HaYKU U 2020

TEXHOMOMNN NMEHU
akagemuka M.D.
PeweTHeBa

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

WHOpMaLMOHHbIE aHKT-1 'eTepoLypr. 2022 tp_ext_inf_publish.ph

TEXHOI0MMnN N CUCTEMbI

crnerynta

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 CBOBOAHO pacnpocTpaHAeMoro NporpaMMHoOro 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 obpa3oBaTenbLHOro
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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