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

acnupaHToB (aabHOHKTOB)"

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

OT kadbeapbl cocTaBuTENS:
3aBeaytowuii kadeapon MHPOPMALIMOHHBIX TEXHONOMMNI

Ot BbINyckatoLen kadeapbi:
3aBepyowmn kagenpom

MeToguyecknin otaen:

MumeHoB Buktop Nropesud
HebaeB Nropb AnekceeBud

lMumenos Buktop Nropesuny

>Kykosa JTio6oBb
TumodeesHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

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

1.2 3apgauv AMcUUNUHbI:

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

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

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

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

- Pa3BuTb cnocobHOCTM K 0By4eHUI0, pasBUTUIO U peanunsaumm Hay4Ho-UccrneaoBaTeNbCKOro noTeHuuana B yCrnoBmsax
HeNpepbIBHOIO 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, 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 | 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. 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
MOArOTOBKM 3NIEKTPOHHbIX TEKCTOBLIX JOKYMEHTOB B Cpeae
TEKCTOBOro npoteccopa. LLabnoHnsauus 4oKyMeHTOB.
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-MCCIEA0BATENbCKNX
OOKYMEHTOB B Cpefie TEKCTOBOro NpoLeccopa, opraHn3aums
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 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. 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 MaTeMaTuyeCcKunXx,
WHXXEHEePHbIX N 9KOHOMUYECKUX 3adad B cpefe TabnmyHoro
npoLieccopa, Bu3yanusauns n ctatuctmyeckas obpabotka
OAHHbIX.

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

Tema 4. ONeKTpoHHbIE MHPOPMALMOHHO-OMBMOTEYHbIE
cuctembl (BVBC). OcHoBHbIE (PYHKLMU U MHCTPYMeHTbI OBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
bubnunoteka oHnawH. bubnunorpadguyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukaumi: nHTepderic nons3oBartensi U 6asoBble
dyHKUUKM obpasoBaTensHOM nnaTdopmsl KOpanT,
3neKTpoHHas bubnuoTeka elibrary.ru,

YHuBepcuteTckas uccnegosarennckasa cuctema (YNC
Poccus). HayuHo-nccnegoBsaTenbckue NoncKOBbIE CUCTEMBI:
Google Scholar (Akapemus), Bukny4yebHuku, Buknsepcurtet
npoekTta Wikipedia. 3nekTpoHHbIE apXMBbl C OTKPbITbIM
OOCTYNOM A1 HAYYHbIX CTaTen U NpenpuHTOB (arxiv.org),
HTepden, OCHOBHbIE OYHKLINK, MOUCK NyOrnkaumn,
MoZepvpoBaHue, gopmaT nyonvkauun. LintuposaHne
Hay4HbIX Ny6nukauui, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX AJOKYMEHTOB Ha Hanuyme 3aMmMcTBOBaHUN.
MpakTnyeckue 3aHATUA: opraHmsaumsa paboTel ¢ npocunem
nonb3oBatens B QMBC n Hay4yHO-UccneaoBaTeNbCKNX
NMOUCKOBbLIX CUCTEMAX, UCNONb30BaHWe pecypcoB Ny6nYHbIX
obpasoBaternbHbIX NNaTthopM, MHCTPYMEHTbI LUTUPOBAHWS,
UMNOPT M 3KcnopT Bubnunorpacudeckon nHopmaLum,
nporpamMmmHoe obecneyeHne opraHnsauum
Bubnuorpaduydeckmx gaHHbIX, opmaTbl, CTUNN U CTaHAAPThI
oubnunorpaduyeckor MHopmauum.




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

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

Pasgen 3. MlHTennekTyanbHbIA NOAXOA B TEXHONOMMAX
06paboTkM Hay4YHO-UCNNeLoBaTENbCKMUX AaHHbIX

Tema 6. Cnucrtembl nckyccteHHoro nHtennekta (UN). NoxHatue
WHTEennekrTa. ictopusa n 0CHOBHblE AOCTUXEHUSI B 06racTu
WCKYCCTBEHHOro nHTennekrta. Knaccndgumkaumnsa n oCHOBHbIE
BUObI CUCTEM UCKYCCTBEHHOIO MHTENNekTa. Metoapl
n3BrieyYeHns 3HaHun. NpsamMor nepeHoc 3HaHWI aKcnepTa.
Mogenu npegctaBneHnsa 3HaHUNA.

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

Tema 7. AHanu3 gaHHbIX U MallMHHoe oby4deHne. ObLas
cxema uccnegoBaHusa obbekTa. Knaccudmkauus
MaTemMmaTuyecknx moaenen. OCHOBHble METOAbl aHanm3a
[OaHHbIX MPU NOCTPOEHNM CTaTUCTUYECKUX Moaenen. [Npumep
MCMNONb30BaHUSA CTaTUCTUYECKNX MOAENEN B
auccepTaumoHHon pabdoTte. Mogenu knaccnduvkauum. Tunbl
OaHHbIX 1 MeToabl MogenupoBaHusi. CoBpeMEHHbIE
WHOPMAaLIMOHHbIE TEXHONOMMW OIS MOCTPOEHMS
CTaTUCTMYECKMX MOAENEN N METOOOB MaLLUMHHOIO 00y4eHus.

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

Pasgen 4. HTennekTyanbHble NporpamMmmHble KOMMIEKChI 1
nnatcpopmbl Anst 006paboTkn 6ONbLUNX AaHHbIX, U3BMNEYEHUS
3HaHMn 1 rnybokoro aHanusa




Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTtku u
aHanu3a faHHbIX A5 peLlleHnsa TexHnyeckux 3agad. Llenn n
3ajayu aHanmaa AaHHbiX. IHCTpYMEHTbI CTaTUCTUYECKON
06paboTkm 1 aHanu3a gaHHbIX. [epBuYHasa ctatucTudeckas
obpaboTka AaHHbIX. ToyeyHble cTaTUCTUKK. [epBruyHas
obpaboTka aaHHbIX B cucteme Statgraphics. TodyeyHble
cratuctuku. Mmetorpammel. OBLLMIA NOPAOOK NPOBEPKM
rmnoTes. PacyeT napHbIX Koppenauumn B cucteme
Statgraphics. MHTepnpeTauusa Tabnuubl napHbIX
koadhpmumeHToB koppensauun. OueHka Buaa 3aBUCUMOCTM
MeXy BXOOHbIMU N BbIXOAHOW NepeMeHHbIMU. [onck
MoZAesiM C NOMOL T MHOXECTBEHHOMW NIMHENHON perpeccum.
lMokasaTenn kayecTBa MHOrOMepHbLIX MOAENen perpeccun.
YnpouieHme CTPYKTYpbl MHOrOMEPHOW MOAENN JIMHENHOIO
Buaa. Nowarosas perpeccusa. HenvHenHas perpeccus.
Mop6op mogenu. MNMocTpoeHne NOBEPXHOCTM OTKITUKA.

MpaKTuyeckne 3aHATUSA: NepBuYHan cTaTucTuyeckas
06paboTka 1 KOpPEensALUNOHHbIA aHanus, NpoBeaeHne
MHOrO(PaKTOPHOro PErpeccUoHHOro aHanmsa.

Tema 9. IHCTpYMEHTbI CKYCCTBEHHOrO MHTENNeKTa ans
peanusaunmn TBopveckux 3agad. Llenb 1 3agaun aHanmsa
AaHHbIX. [pumepbl 06bEKTOB MccneaoBaHus. [ogroToBka
UCXOAHbIX AaHHbIX. AHanuTudeckas nnatdopma Orange.
Mcnonb3oBaHme Orange ans nepapxmyeckon knactepmsaumm
OaHHbIX. AHanuTryeckasn nnatgopma Loginom/Deductor.
Wcnonb3oBaHune Deductor onga cTpykTypusauum gaHHbIX
(meTop "Kapta KoxoHeHa").

MpakTnyeckne 3aHATMA: NOArOTOBKA Y UMMOPT AaHHbIX B
aHanuTu4eckon nnatdopme Ansa peleHuns 3agad
TBOPYECKOMN AeATENbHOCTHU, KrnacTepmsaumns n aHanms
3aBMCMMOCTEN B JaHHbLIX TBOPYECKOrO HanpaBrneHus.

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17 38

KoHcynbTauumn n npomexyTovHas arrectaums (3ader)

Bcero koHTakTHas pa60Ta n CP no gucumnnuHe

34

38

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cuctema 1 KputTepum oLueHUBaHUSA

KpuTepun oueHvBaHus

LLikana oueHuBaHus
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

npegmMeTa U LUMPOKYH 3pyauLnio B

3auTteHo oueHuBaemou obnactu. Kputnueckun,

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne

opuvrMHanbHbIi Noaxod k Matepuany. OTeeT
MOIHbIN, OCHOBaHHbIV Ha NpopaboTke BCex
06a3aTenbHbIX UCTOYHMKOB MHDOPMaLUK.

He npeaycmoTtpeHa

He 3auTteHo

OTBeT HeMnonHbIN, HENOHUMAaHUW CYLLHOCTY
npeamMeTa B LENOM, CyLLIECTBEHHbIEe
oLIMGKM Unu Npobenbl B 3HaHWSAX cpasy Nno
HECKOIbKUM TemaM, He3HaHWEe OCHOBHbIX
TepMmuHoB. HegoctaTtouHasa rny6uHa u
0CO3HaHHOCTb OTBeTa. HesHaHue
3HauMTENbHO YacTn

He npeaycmoTtpeHa

NPUHUMNNArnbHO BaXKHbIX 3N1EMEHTOB
AUCUMMIUHBIL. MHOroumcneHHble rpyGbie
owmnbkn. HecnocobHocTb




4.2 TunoBble KOHTPOJbHbIE 3a4aHUA UITN UHble MaTepuarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNX) onbiTa AeATEeNbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1
Mogenu KoMnbTEPHOro NPOrHO3NPOBaHUS AN PeLUeHNs CUCTEMHbIX 3adad. HeripoceTeBble Moaenu B
1 CUCTEMHBIX NCCNeA0BaHNSAX, CUCTEMbI HAa OCHOBE rMyBOKOro MaLMHHOIO 0ByYeHUsi, MpUMepbl peLLeHns

npuKnagHbix 3aga4y ¢ NOMOLbHO HeVIpOCGTeBOFO nogxoaa.

OneKTPOHHbIE MHAPOPMaLMOHHO-6MBbnMoTeyHble cnuctemMbl (BAUNBC). OcHoBHbIE OYHKUMM U MHCTPYMEHTLI DBC.

2 .

Bubnuorpadguyeckme 6a3sbl JaHHbIX HayYHbIX Ny6nukaumin: 6asoBble OyHKLMK.
Hay4yHo-nccnegoBatenbCckne NoOUCKOBbIE CUCTEMbI. DNEKTPOHHbIE apXMBbl C OTKPLITLIM 4OCTYNOM 4115

3 Hay4HbIX CTaTeN 1 NPENPUHTOB: OCHOBHbIE hyHKUMK, hopmaT nyonmkauuin. LintupoBaHme Hay4HbIX
ny6nvkaumn.

4 HaykomeTpuka, HaykomeTpuyeckme nokasatenu. OCHOBHbIE MOHATUS: MHAEKC uuTMpoBaHus (ML), nmnakT-
daktop (NP), undomeTpusa, bubnmomeTpmsa. Tunbl NHAEKCOB.

5 HauunoHanbHble U MeXxayHapoaHble MHOEKCHI LUTUPOBaHUS, CUCTEMBI YKa3aTernen Hay4yHOro LMTMpOBaHMS.
Poccuiickmn nHgekc HayyHoro umtuposanus (PUHL). HaykomeTpuyeckuin nictpymeHtapuin PAHLL.

6 MHdopMaLNOHHbIE TEXHOMOMMN U 3NIEKTPOHHbIE MHCTPYMEHTbI MOArOTOBKM Hay4YHbIX NyGnvkaumii. TekCToBble
NnpoLieccopbl U CUCTEMbI KOMMBLIOTEPHON BEPCTKM.

7 dopmaTtbl Bubnuorpaduryeckor MHopMaLmMmn, CUCTEMbI yNpaBrneHnss bubnuorpadgueri B TEKCTOBbIX
npoLeccopax n cuctemax KOMMbLIOTEPHON BEPCTKM.

8 MHCTpyMeHTbI TabnnyHOro npoueccopa A5 peLleHns NpuKnagHbiX HaydHO-UCCNeaoBaTeNbCKNX 3aaay.
OcHoBHble Tabnn4yHble npoueccopbl. Cpeactea BU3yanusauust HayYHbIX AaHHbIX.

MHCTpyMeHTbI TabnnyHOro npoueccopa A5 peLleHns NpuKnagHbiX HaydHO-MCCNeaoBaTeNbCKUX 3aaay.

9 dopmaT xpaHeHus, UMMOPT M SCKMOPT HaYYHbIX U 3KCMEPUMEHTAaNbHbIX AaHHbIX B cpeay TabnnyHoro
npoueccopa. CTaTucTMYecKne MHCTPYMEHTbI NakeTa aHanuaa ansa oopaboTky Hay4YHo-UccnegoBaTenbkux
OaHHbIX.

10 ONEKTPOHHbIE MHCTPYMEHTbLI M NPorpaMMHoe obecnevyeHne NoOAroTOBKM HayYHbIX NPe3eHTauunn, A0KNagoB n

BbICTyrlJ'IeHI/IIZ. I'IporpaMMHoe obecneyeHune s NOAroTOBKM 1 npocmMmoTpa npeseHTau.wZ B O(bMCHbIX nakeTtax.

OnNeKTPOHHbIE MHCTPYMEHTLI M NPpOrpaMMHoe obecrneyeHne NOAroTOBKU HayYHbIX Npe3eHTaumn, AoKNaaos n
11 BbICTynneHun. Popmat nepeHocumMbix JokymeHToB (PDF). CBasbiBaHMe 06EKTOB, UMMNOPT MynbTUMeana n
CO3[aHue NHTePaKTMBHbIX Npe3eHTauun.

MckyccTBeHHbIN nHTennekT (M) B npuknagHbix 3agadax Hay4yHo-MccneaoBaTenbCKoro npoLecca: u3snedyeHme
12 3HaHW 1 aHann3 gaHHbix. OpraHmsaums 3HaHuin B cuctemax I, mogenu npeactaBneHus 3HaHuiA.
PaspaboTka akcnepTHbix cuctem (OC) Kak Hay4yHO- nccnegoBaTenbckas 3agaya.

WckyccTBeHHbIM nHTennekT (M) B npuknagHbix 3agadax Hay4Ho-UccrnenoBaTesibCkoro npotecca.
13 NHTennekTyanbHble NporpaMmMHble KOMMeKChl U Nnatdopmbl Ans 06paboTku 6oMbLIMX AaHHBIX, U3BREYeHUs
3HaHWiA 1 rnybokoro aHanmsaa.

MHCTPYMEHTBI KOMMbIOTEPHBLIX CUCTEM aHANUTUYECKUX Y YACTIEHHbIX PELLEHWI B HAy4YHO- NCCneaoBaTenbCKMX
14 3apadax. PeweHne Hay4dHo- uccnegoBatenbckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtuctmdeckas 06paboTka u BU3yanuaaums gaHHbIX B cUCTEMaXx KOMMbloTepHoN anrebpel (CKA).

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

15 . o
3apgadvax. AHanms matemaTudeckon mogenu, pa3pa60TKa MMUTaUMOHHON Moaenn.

CneumanbHble MHCTPYMEHTbI N cpeacTBa A3bIKOB NporpaMmmMmmpoBaHnA BbICOKOIo YpOBHA ANA pelleHns
16 NpUKnagHblX HAy4YHO- nccriegoBaTesibCKMX 3agad: ncnojib3oBaHmne OMbnNMoTeK aHanMsa AaHHbIX, peweHne
BblYNCNUTENbHbIX 3ada4, BUu3yanmsaunda n npeacrasneHne gaHHbIX.

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




- Co3gatb Mepapxuio cTunen hopmaTMpoBaHms Hay4HO-MCCNeOOBaTENbCKON NyOnmKauum B cpeae TEKCTOBOMO
npoueccopa.

- BctaButb MaTematmyeckyto oopmyn 1 cosgatb NEPEKPECTHYIO CChINKY Ha AaHHbIA 0O BLEKT.

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

- Co3paTb Makpoc aBTomaTm3aumm opopmneHms (popmaTMpoBaHuUs) TeKCTa B cpeae TEKCTOBOro npoleccopa
(no BapuaHTam).

- BbinonHuTbL aBTOMaTU4ecKoe co3gaHne ornaBneHnss Hay4yHo-uccnegoBaTenbckon nybnmkaumu.

- Co3gaTb aBTOMaTUYECKME CMMCKU HYMEpaLMW UNOCTpauui n Tabnuy, Hay4Ho-UccneaoBaTenbCKon
nyénukauumn.

- Co3gaTb cucTeMy NepeKpPeCcTHbIX CCbINIOK HAa 00beKThI (Tabnmua, pUcyHok, hopMyra) anekTPOHHOro
TEKCTOBOro JOKYMeHTa.

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

- Pewntb cuctemy nUHeNHbIX ypaBHEHUI C NOMOLLbIO MHCTPYMEHTOB TabnmMyHOro npoweccopa.

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

- MocTpounTb rMcTorpammy 1 BbINOMHUTL 06paboTky Habopa cny4anHO CreHepUpPOBaHHbIX BENNYUH (MO
BapuaHTy).

- PaspaboTaTtb cueHapuii aBToMaTM3aumMmn MHXEeHEPHbIX BbIYUCIIEHUIA (MO BapuaHTam).

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

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

- PeanusoBatb YNCNEHHbIA SKCNEPUMEHT NPUMEHNUMOCTM METOAOB CTAaTUCTUUECKUX UCTbITAHUIA ANSs
BbIYMCIEHNSI NapamMeTPoB hU3NHECKNX OOBHEKTOB.

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

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

4.3 MeToauyeckue matepuanbl, onpeaensiowme npouenypbl oLleHUBaHUA 3HaHUMWA, YMEHUMU, BnageHuin (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyaroLierocsi K npoMexXyTo4HOM aTTecTauMm u nopsaaokK NMMKBMAaLmMm akageMm4eckomn
3a[0MmKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErMamMeHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akTtoM CM6IrYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLETO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHON aTTecTaumm No AUCUUNIINHe

YcTHas + lMNucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas +

4.3.3 OcobeHHOCTM NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUnNIInHe

Bpemsi Ha noarotoBky oTBeTa coctaBnseT 30 MUHyT.

Bpems Ha BbINOMHEHNE NPaKTUYECKOro 3aAaHusi C NPUMEHEHMNEM BbIYUCITUTENBHON TEXHMKM cocTaBnseT 20
MWHYT.

Mpn npoBefeHUn 3a4eTa He paspeLlaeTcsi NoNb3oBaThbCA y4ebHbIMM MaTepuanamm.

3ayeT NpoBOANTCS B KOMMbIOTEPHOM KNacce.

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

ABTOp 3arnasue | MN3paTenbcTBO | [loa wsgaHusa | Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

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

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

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

Manwves, X. K. TEXHOMorMmM B yrpasrneHum Jom MACuC hop.ru/116994.html

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




MpoToabsikoHoB, A. B.,

Anroputmbl Data Science un

Mocksa, Bonorga: NHdpa

https://www.iprbooks

Mbinos, M. A., MX MpakTudeckas ArKeHeDus 2022 hop.ru/124000.html
CaposHukos, B. E. peanusaumsa Ha Python P
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. MaTemaTtunyeckoe . https://www.iprbooks
MOAENMPOBaHNE B CUCTEME Capatos: CapaTosckuii hop.ru/108693.html
MathCAD rocyaapCTBEeHHbIN
TEXHUYECKNI 2020
yHuBepcuTeT nmenn KO.A.
arapuHa, 36C ACB
JNNawniko, H. B., MaTtemaTuka n Bbl4MCNEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcCTpaxaHcKui hop.ru/115494 .html
rocyaapCTBEeHHbIN 2021
apXUTEKTYPHO-
CTpOUTENbHbIN
yHusepcuteT, 36C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kysbacckuii https://www.iprbooks
Focyﬂ,apCTBeHHbIVI hop.ru/128410.htm|
TEXHUYECKNI 2022
yHuBepcuTeT nmenm T.0.
lopbayeBa
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Pyaenko, B. [. KopensiumoHHo- KpacHosipck: Cnbupckuii https://www.iprbooks
perpecmoHHbI aHanms B rocyjapCTBEHHbIN hop.ru/107205.html
Excel n Mathcad YHMBEPCUTET HayKu 1 2020
TEXHOMOMMN UMEHN
akagemuka M.D.
PeweTHeBa
Mumenos B. U. KorHuTuBHbIE c n VoI http://publish.sutd.ru/
MHOPMaLMOHHLIE aHKkT-1 ‘eTepoypr: 2022 tp_ext_inf_publish.ph

TEXHOJNI0TMN N CUCTEMBbI

cnerynTtn

p?id=202256

5.2 Nepe4yeHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

Bubnunorpaduyeckasn 6asa gaHHbIX Hay4HbIX NyGnMKaLMA POCCUACKUX YYEHBIX N MHAEKC LMTUPOBAHUST HAayYHbIX
ctarten. [QnekTpoHHbIn pecypc]. URL: http://elibrary.ru/project_risc.asp

HayuHas anekTtpoHHas 6ubnunoteka (ELIBRARY.ru). [QnekTpoHHbI pecypc]. URL: http://elibrary.ru/

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

https://arxiv.org/

OnekTpoHHO-6mbnnoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHO-6mbnuoTedHasa cuctema "tOpant” [OnekTpoHHbIn pecypc]. URL: https://urait.ru/

OnekTpoHHasa 6ubnuoteka yyebHbix nsganui CMNeryrTh [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru/

MHdopmaLlmnoHHas cnpaBodHas cucteMa « QNeKTPOHHbIN LEeHTP cnpaBky U obydeHms Microsoft

Office» [QnekTpoHHbIN pecypc]. URL: https://support.office.com/ru-RU)
MHopmaumroHHasa cuctema oH-nanH JOKYMEeHTauumn no A3blky nporpammMmupoBaHus Python [QnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/
OTkpbITasa ceteBas MHPOPMALNOHHAA BUKU-3HLMKITIONEANS MO MAaLUMHHOMY OOYYEHWUIO M aHanu3y LaHHbIX
[OnekTpoHHbI pecypc]. URL: http://www.machinelearning.ru/

5.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

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 Y4EBOHbIX 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 OnucaHne maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHne

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

MynbTuMeguiiHoe obopyaoBaHue, crneumannanpoBaHHas Mebenb, ocka
JlekumoHHas y A PYA 4 P A

ayautopust
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