MuHMCTEPCTBO Hayku 1 BbicLlero obpasoaHusa Poccuiickon ®enepaunm
denepanbHoe rocyaapcTBeHHoe GrogxeTHoe obpasoBaTenbHoe yupexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocyqapCTBEHHbIN YHUBEPCUTET MPOMBILLIIEHHBLIX TEXHONOMMI U AM3anHay
(cnerynta)

YTBEPXOARO
ApopekTop, npopekTop rno YP

A
A
u

A.E. PyanH

Pa6o4yasa nporpamma guUCLUUNNUHBI

21.4 | CoBpeMeHHble MHPOPMALMOHHbIE TEXHOMOrMM B HAay4YHON

OeATEeNIbHOCTU

Y4ebHbIN NnaH: 2.6.13. XT3 2025 2025-2026 yu.rog.plx

Kadenpa: | 36 | NHopMaLMOHHBbIX TEXHONOMUM

Hayq Haa cneunarnbHOCTb!
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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
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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

BycbirnH Hukonan KOpbeBuy



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 pPa3BUTUSA

N COBEPLUEHCTBOBAHUA CPeACTB KOMMeKca MHOPMALMOHHO-KOMMYHMKALMOHHbLIX TEXHOMOTMINA.

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:

OvcumnnuHa oTHocutca k OB6pasoBaTenbHOMY KOMMOHEHTY «Oucumnnuubl (Moaynu)» [Mporpammbl NOOrOTOBKM
Hay4HbIX U Hay4HO-Neaarornyeckmnx Kagpos B acnupaHType

3HaHWA U YMeHUs!, NoNyYeHHble acnupaHTamy Npy U3y4YeHun aHHOM OUCLUUNIIMHBI, HeoBXoaMMbl 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 | rp | (sacw) | [Eere
(vacol) | (4acol)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc ans
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.
AsTOMatumyeckue 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). ®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
Hag MaccuBamMu 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 cpee 1abnmyHoro
npoLieccopa, Bu3yanusauns n ctatuctmyeckas obpabotka
OAHHbIX.

Pasgen 2. 3nekTpoHHble 6ubnuoTekn, bBubnuorpadpuyeckne
6a3bl AaHHbIX, UHOEKCMPOBAHME U HAayKOMEeTpU4eckme
CUCTEMBI.

Tema 4. ONeKTpoHHbIE MHPOPMALMOHHO-OMBMOTEYHBbIE
cuctembl (QVBC). OcHoBHbIE PYHKLMM U MHCTPYMeHTLI QBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
onbnnoteka oHnawH. bubnunorpadgpuyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukauumi: nHTepdenc none3osartenst 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 Hanuime 3aMmMCcTBOBaHUN.
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 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
PUHLL, paboTa ¢ HAyKOMETPUYECKUM MHCTPYMEHTapPUEM,
npodunb aBTopa, NoUCcK Nyénukauuni n n3gaHun,
opMUpoBaHMe crmcka nyonmkauuin.

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

Tema 6. Cucrtembl nckyccteHHoro nHtennekta (UN). NoHatue
uHTennekTa. ictopus 1 oCHoBHblE JOCTUXEHMS B obnactu
WCKYCCTBEHHOro nHTennekra. Knaccugukaumsa n oCHoBHble
BUAbl CUCTEM UCKYCCTBEHHOIO MHTennekra. Metogel
n3Brie4eHnsa 3HaHun. MNpamMor nepeHoc 3HaHUIM aKcnepTa.
Mopenu npeacTaBneHns 3HaHUN.

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

Tema 7. AHanu3 gaHHbIX 1 MalLMHHoe oby4deHune. ObLas
cxema uccnegosaHusa obbekTa. Knaccudurkauyus
MaTematumyeckux mogenen. OCHOBHblE METOAbI aHanns3a
OaHHbIX MPU NOCTPOEHUM CTaTUCTUYECKUX Mmoaenen. Npumep
MCMNOMb30BaHNs CTaTUCTUYECKMX MOodeNnen B
auccepTaumoHHon paboTte. Mogenu knaccudpukaumn. Tunbl
OaHHbIX 1 MeToabl MoaenmpoBaHusi. CoBpeMeHHbIe
WH(OPMALIMOHHBbIE TEXHONOMN AN NOCTPOEHMUS
CTaTUCTUYECKMX MOAENEN N METOLO0B MALLUMHHOIO 06y4eHus.
MpakTnyeckue 3aHATUA: BbIDOP METOAOB aHanm3a AaHHbIX U
anropMTMOB MaLUMHHOIO 00yYeHns AN HanpaBneHus
Hay4HOW NOArOTOBKU.

Pasgen 4. HTennekTyanbHble NPOrpaMMHbIE KOMMMEKChI U
nnatgopMbl 4ns 06paboTkm 60NbLWNX AaHHbIX, U3BNEYEHNS
3HaHWU K rNyboKoro aHanmaa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTtku u
aHanmsa gaHHbIX 4N peLleHns TeXHUYecknx 3agad. Lenu n
3ajayu aHanmaa AaHHbIX. IHCTpYMEHTbI CTaTUCTUYECKON
06paboTkn 1 aHanm3a AaHHbIX. MNepBuYHasa crtatucTuyeckas
obpaboTka AaHHbIX. ToyeuHble cTaTUCTUKN. [1epBrnYHas
obpaboTka aaHHbIX B cucteme Statgraphics. TodyeuHble
cratmuctuku. M'metorpammbl. OBLWMIA NOPSOOK MPOBEPKM
rmnoTes. PacyeT napHbIX KOPPENAUUn B cucteme
Statgraphics. MHTepnpeTauusa Tabnmubl NapHbIX
koacbhmumeHToB kKoppensummn. OueHka Buaa 3aBUCUMOCTH
MeXOy BXOAHbIMU 1 BbIXOAHOW nepemMeHHbIMK. [Nonck
MOZENN C MOMOLLTLIO MHOXXECTBEHHOW NIMHENHOW perpeccum.
lMokasaTenun kayecTtBa MHOrOMEpPHbIX MOAENEN perpeccun.
YnpouieHme CTpPYKTYpbl MHOrOMEPHOW MOAENWN JIMHENHOIO
Buga. Mowaroas perpeccusi. HenuHeriHas perpeccus.
Mopbop mogenu. MNMocTpoeHne NOBEPXHOCTM OTKITUKA.
MpaKTuyeckune 3aHATUSA: NepBUYHAsA cTaTUCTUYecKas
06paboTka 1 KOpPENALUMOHHLIN aHanus3, NpoBeaeHNe
MHOro)akTOPHOro PErPECCUOHHOIO 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 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 HanpaBneHuna.

Utoro B cemectpe (Ha kypce ansa 3A0) 17 17 38
KoHcynbTauumn n npomexyTovHas arrectaums (3ader) 0
Bcero koHTakTHasa pa6ota u CP no gucuunnuHe 34 38

4. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOWN ATTECTALIUN

4.1.2 Cuctema 1 KpuTepum oLueHUBaHUSA

KpuTepun oueHvBaHus

Lkana oueHnBaHWs
YcTHoe cobecenoBaHue MucbmeHHas paboTa

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSIBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npegmeTa v LWMPOKYH apyanumio B
3auTeHo oueHuBaeMon obnactu. Kputnyeckun, He npepycmoTpeHa
opvrMHanbHbIn nogxon k matepuany. OTeeT
MOJTHLIN, OCHOBaHHbLIN Ha NpopaboTke Bcex
0653aTeNbHbLIX UCTOYHMKOB MHGOPMaLUN.

OTBeT HENOMHbIWA, HENMOHUMaHWK CYLLHOCTH
npeamMeTa B LieJioM, CylleCTBeHHble
owmnobKn nnu np06enb| B 3HAHUAX cpasy no
He 3auyteHo HECKOJIbKMM TeMaM, He3HaHNne OCHOBHbIX He npenoycMoTpeHa
TEPMUHOB. HepocTtaTto4Has I'J'Iy6VIHa n
OCO3HaHHOCTb OTBeTa. HesHaHve
3Ha4YMTENbHOM YacTn

MPUHUMNNANBLHO BaXXHbIX 3N1EMEHTOB
AVCUMNNUHBLI. MHOroYMcneHHble rpyoble
owmnbkun. HecnocobHocTb

4.2 TunoBble KOHTPOJbHbIE 3aJ4aHUA UITN UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNX) onbiTa AeATENbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKU BONPOCOB
Cemectp 1
Mogenu KoMnbTEPHOro NPOrHO3NPOBaHUA ANA PeLUeHNs CUCTEMHbIX 3adad. HeripoceTeBble Moaenu B
1 CUCTEMHbIX UCCrneaoBaHNAX, CUCTEMbl Ha OCHOBE ry6oKoro MallMHHOrO 0By4eHUsi, NpUMepbl peLleHus

npuKnagHbix 3aga4y ¢ NOMOLbHO HeVIpOCGTeBOFO nogxoaa.

OneKTPOHHbIE MHPOPMALIMOHHO-0MGNMoTEYHbIE cucTembl (BVBC). OCHOBHbIE YHKLMM U UHCTPYMEHTbI OBC.

2 .
Bubnuorpaduyeckme 6a3bl faHHbIX Hay4YHbIX NyGnukauui: 6aszoBble YHKLMK,
Hay4yHo-nccnegoBatenbCckne NoUCKOBbIE CUCTEMbI. DNEKTPOHHbIE apXMBbl C OTKPLITLIM 4OCTYNOM 4115

3 Hay4HbIX CTaTen 1 NPENPUHTOB: OCHOBHbIE (DYHKUMK, bopmaT nybnukaumi. LintuposaHme Hay4HbIX
ny6nvkaumn.

4 HaykomeTpuka, HaykomeTpuyeckune nokasatenu. OCHOBHblE MOHATUS: MHAEKC untuposaHus (AL), nmnakT-
daktop (NP), uHdbomeTpus, GudbnmomeTpus. Tunbl NHAEKCOB.

5 HauunoHanbHble 1 MeXxgyHapoaHble MHOEKChI LMTUPOBaHUSA, CUCTEMbI yKasaTenen Hay4yHoro UMTUpOBaHUS.

Poccuiickmun nHgekc HayyHoro umtuposanus (PUHL). HaykomeTpuyeckuin nictpymeHtapuin PAHLL.

6 MHd)OpMaLI,VIOHHbIe TEeXHONOIrnn N 3NEeKTPOHHbIE MHCTPYMEHTbI NOAroTOBKN Hay4YHbIX ny6n|/||<au,|/||7|. TekcToBble
npoueccopbl U CUCTEeMbI KOMﬂbPOTepHOIZ BEPCTKN.




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 peweHuna npuknagHbiX Hay4YHO-UccneanoBaTesribCKMUX 3aaav.

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 obecneyeHne ansi NOAroTOBKM U 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- uccnegoBaTenbckmx 3agad 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, paspa60TKa MMUTaULMOHHON Moaenn.

CneumarnbHble MHCTPYMEHTbI N CpeacTBa A3bIKOB NPOrpaMmmMmmnpoBaHnA BbICOKOIo YPOBHA A5A pelleHndA
16 npuknagHblX HAy4YHO- nccrieaoBaTesibCKMX 3aaad: ncnofib3oBaHmne ©1MbnnoTek aHanmsa gaHHbIX, pelieHne
BblYMCNUTENbBbHbLIX 3a4a4, BU3yanmsauna n npegcrtasneHne aaHHbIX.

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

- Co3gatb Mepapxuio cTunen opmaTMpoBaHms Hay4HO-MCCNeaoBaTENbCKON NyOnmKauum 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, BnaaeHni (HaBbIKOB
1 (MNK) NPaKTU4eCKOro onbIiTa JeATeNIbHOCTH)

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

lMpoBeaeHve NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IMYIMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»




4.3.2 ®opma npoBeAeHUA NPOMEXYTOHYHOWN aTTecTaumm nNo ANCUUNIInHe

YcTHas +

[NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

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 pas3pellaeTcd nosib3oBaTbCA y‘-leGHbIMVI MaTtepunanamn.
3avet npoBOAUTCA B KOMMNbOTEPHOM KIlacce.

NHas +

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

ABTOp

3arnasue

MN3paTenbcTBO

| [og nspaHua |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MNuwmeHos B. U.,

Cuctemsl NCKYCCTBEHHOro

http://publish.sutd.ru/

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

Manueea, H. B., MHdopmaumnoHHble Mocksa: MagaTenbckun 2020 https://www.iprbooks

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

lepwrtenH, 0. M. MHdopmaumnoHHble . L https://www.iprbooks
TEXHOIIOrMM MOAENUPOBaHNSA yHy;:;2:+;°$:::gﬁggTa 2020 hop.ru/115841.html
Bu3Hec-npoLeccoB (MANT)

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

Mbinos, M. A., MX MpakTudeckas MOCKBaME;J;z;ﬂaﬂMH(bpa 2022 hop.ru/124000.html

CapoBHuKOB, B. E. peanusaums Ha Python B P

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

apXuUTEKTYpPHO- 2020
CTPOUTENbHbIN
yHuBepcuTeT (CnbCTpuH),
OBC ACB

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

TEXHUYECKNI 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
apXuUTEKTYpHO-
CTPOUTENbHbIN
yHuBepcuteT, O5C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kysbacckuii https://www.iprbooks
rocy1apCTBEHHbI hop.ru/128410.html
TEXHUYECKNI 2022
yHUBEpCUTET uMeHn T.9.
opbaveBa

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

PyneHko, b. [. KopensumoHHo- KpacHosipck: Cubupckui https://www.iprbooks
pPEerpecuoHHbIN aHanms B rocyaapCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHMUBEPCUTET HayKu 1 2020

TEXHOMOMMN UMEHN
akagemuka M.o.
PeweTHeBa

Mumenos B. U. KorHuTuBHbIE CankT-MeTen6vor http://publish.sutd.ru/

MHOPMaLMOHHLIE -1 1€TepoypT: 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 NepeyeHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NnporpaMMHoOro o6ecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema Anst obHapy>KeHUs1 TEKCTOBbLIX 3aMCTBOBaHUI B Y4EOHbIX 1 Hay4HbIX paboTax
«AHTUNNarnat.BY3» Bepcum 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTtyaeH4eckasn 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 Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTtopus OcHalleHune

MyJ'IbTVIMe,D,VIVIHOG O60py,D,OBaHVIe, KOMMbKTEPHaA TEXHNKA C BO3SMOXXHOCTbI MOAKIMIOYEHUA K
KOMI‘Ib}OTeprM Knacc |cetn «MHTepHeT» n obecneyeHnem [O0CTyna B 3JIEKTPOHHYIO VIHQDODMaU,VIOHHO-
o6pa308aTeany}o cpeny

MynbTMeauiiHoe obopyaoBaHue, crneumannanposaHHas mebenb, ocka
JlekumoHHas y A PYA 4 P A

ayautopust
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