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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

MBaHoB Oner Muxannosu4



1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb y acnmpaHTOB 3HAHWUS, YMEHMSI U HaBblkM B obnactn npuMeHeHus
WHTeNMNeKTyanbHbIX WH(OPMAaLMOHHBIX TEXHOMOMMA W NPUKNagHblX cpeactB (B T.4. OCHOBAHHbIX Ha WCKYCCTBEHHOM
WHTEeNNekTe) WMHPOPMALNOHHO-KOMMYHUKALWMOHHOTO KOMMnekca B 0Opas3oBaTeNnbHOM UM Hay4YHO-MUCCNenoBaTeNbCKOM
LeATENbHOCTN.

1.2 3apgauv AMcUUNUHbI:

- O3HakoMUTb c nepenoBbIMU noaxogamm " MeTOoO0MNOrMsiMu NCMoNb30BaHUs NpUKNagHbIX
MHOPMaLMOHHO-KOMMYHUKALVNOHHBIX TEXHOMOIMIA B HAY4YHO-MCCNegoBaTeNbCKOM npoLecce.

- CdopmupoBaTb HaBbIKM NPAKTUYECKOrO MPUMEHEHUST TMPUKIAAHbIX CUCTEM WCKYCCTBEHHOTO WHTEINEKTA,
VMHGOPMALMOHHbBIX CUCTEM, (DYHKLMOHMPYIOLLMX HA OCHOBE MHTEMMEKTYarnbHbIX KOMMbIOTEPHbLIX TEXHOMNOIIA, 06ecnevnBaroLLmxX
aBTOMaTM3auuio BBOAA, HakonseHusi, obpaboTkn, nepedayun, onepaTMBHOIO YNpaBfieHUs Hay4dHOM W WCCrefoBaTerNbCKOM
WHopmaumen.

- BolpaboTaTb npakTuyeckme NpuknagHble HaBblKM MCMOMb30BaHUS MHAOPMAaLMOHHBLIX PECYPCOB B 06pa3oBaTesbHOM
1 Hay4HO-MccneaoBaTenbCKOM 4eATeNbHOCTU.

- OBnagetb TEXHUYECKMMU MNpueMamy paboTbl B CUCTEMAaxX KOMMEKTMBHOIO AO0CTyna K obnayvHbiM XpaHUnuuiam
Hay4YHbIX M UCCNeaoBaTeNbCKUX OAHHbIX, MPUKNagHbIMU NPOrpaMMHbLIMN NMaKeTamMn MHXEHEPHbLIX M Hay4HbIX BbIYUCIEHUN,
nnatgopmMmamu, HEOOXOAUMbBIMY AN OpraHn3aumm, NPoBeAEHNS U NPEACTaBEHUs pe3ybTaToB HAay4YHOro UCCrefoBaHus.

- Pa3BuTb cnocobHOCTM K 00y4YeHuto, pasBUTUIO U peanu3aunmn Hay4yHO-MCCrefoBaTeNbCKOro NoTeHumana B ycrnoBusix
HenpepbIBHOrO Pa3BUTUS U COBEPLLEHCTBOBAHUSA CPeaCTB KoMnsiekca MHAOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHONOMNA.

1.3 MecTo AMCUUNNUHBI B CTPYKTYpe NporpaMmbl acNMpaHTypbl:

OucumnnuHa oTtHocuTca k OOpasoBaTenbHOMY KOMMOHEHTY «OucumnnuHel (mogynu)» [porpammbl NOAroToBKM
Hay4HbIX 1 HAy4YHO-NeAarorMyeckmx Kagapos B acnMpaHType

3HaHUA N yMEeHUs1, NoNyYeHHblEe acnpaHTamMmn Npu U3ydeHum JaHHOW ANCUMNIMHBI, HEOOXoanMbI Npw
NnoAroTOBKe K CAaye KaHOuOaTCKOro ak3amMeHa M HanucaHum guccepTaumoHHon paboThl

VIHOCTpaHHbIN A3bIK

MoproToBka nyénvkaumn n (Mnm) 3asiBOK Ha NATEHTbI HA N306peTeHMs], NONe3HbIE MOAENN, MPOMbILLIEHHbIE
06pasupbl, CENEKUNOHHbIE OCTMKEHWUS, CBMAETENBLCTBA O rOCY4AaPCTBEHHOW perncTpaumm nporpaMmm Ans aNeKTPoHHbIX
BbIYMCIIUTENBHbIX MaLWH, 6a3 JaHHbIX, TONOMOMMIA MHTErpanbHbIX MUKPOCXEM, MPEeLYCMOTPEHHbIX ab3aLem YeTBEPTLIM
nyHKTa 5 dhegepanbHbIX rocyaapCTBEHHbIX TpeboBaHM

MeTogonorus NpoBeAeHUss UCCNELOBaHUS U METOAMKA HanucaHusa aucceptaumm

Hay4yHas neaTenbHOCTb, HanpaBneHHas Ha NoAroTOBKY AMccepTaumm K 3awmuTe

3 COAEPXAHUE N NOPAONOK OCBOEHUA ANCLUNIINHDI

KoHTakTHas
pabota cP dopma

o | rp | (sacw) | [ere
= (vacel) | (vacel)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
Kypc ons
3A0)

Pasgen 1. HdopmaTusaums Hay4yHo-uccrnenoBaTensCKon
OesTenbHOCTU, KOMMbIOTEPHbIE CPeaCcTBa NOAAEPXKKN HAaYy4YHO
-uccneaoBaTenbCKoro npouecca.

Tema 1. IHhbopMaLMOHHbLIE TEXHOMOIMW U 3NTEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKM Hay4HbIX NyGnmkaumin. 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 ynpaereHus bubnvorpaduen B
TEKCTOBbIX NpoLleccopax U cucTemax KOMNbOTEPHON
BepcTku (BibTeX, naketel Mendeley, Jabref u 1.4.).
KomnbtoTepHbIE MHCTPYMEHTbI, CPeACTBA OpraHM3aunm 1
MOArOTOBKM 3NIEKTPOHHbIX TEKCTOBLIX JOKYMEHTOB B Cpeae
TEKCTOBOro npoteccopa. LLabnoHnsauus 4oKyMeHTOB.
AsTOMatum4yeckue ctunu. CosgaHne n pegakTnpoBaHue 2 2 4
ctunen. MHoroypoBHeBble cnncku. Habop maTemMaTu4eckmx
dopmyn. 3awmTa aNeKTPOHHOro gokymeHTa. Co3gaHne
MakpocoB. Cchblifnku. ABTOMaTU4ecKoe co3gaHne OrnaBreHuns.
ABTOMaTM4eckass HyMepaLusi CUCKOB UINMIOCTPaLMi 1
Tabnuu. NepekpecTHbIE CCbIMKN Ha OOBEKTLI ANEKTPOHHOIO
nokymeHTa. Co3gaHue cnucka nutepaTtypbl.

lMpakTnyeckme 3aHATUS: co3gaHne, ochbopmMmrieHme 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
obecneyeHre NOAroTOBKN HayYHbIX Npe3eHTaunii, AoKNaaoB
1 BbICTynneHui. NporpammHoe obecnevyeHune ans
noAroToBKN N MPOCMOTPA Npe3eHTauni B 0UCHbIX NakeTax
(OpenOffice Impress, PowerPoint). NoarotoBku npeseHTaumm
B CMCTEeMax KoOMMbloTepHON BepcTkm (Scribus, LaTeX
Beamer). ®opmaTt nepeHocuMbIx AokymeHTOB (PDF).
MHCTpyMeHTbI pa3paboTKy 3NEKTPOHHbIX NPe3eHTauui:
LWabnoHbl, co3haHne U peakTupoBaHue CTUNen, CrncKy,
MaTemaTtumyeckue opmyIibl, UICTPaLnM 1 Tabnuubl.
CBa3sbiBaHWe 06bEKTOB, UMMNOPT MyNbTUMeANa 1 co3aaHne
WHTEPaKTUBHbIX Mpe3eHTaunn.

MpaKTuyeckne 3aHATUSA: CTPYKTypmU3auus nu opopmMmneHune
Hay4HO-MCCefoBaTENbCKMX AOKNAA0B N 3NEKTPOHHbIX
npeseHTauumn, opraHM3aLms KONneKTMBHOro AocTyna K

npes3eHTauuoHHbIM MaTepuanam B cpeae obnavyHon crnyxobl
(OneDrive Gaooale Drive Aunekc NMuck n T 0 )

Tema 3. lHCTpymMeHTbl 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 pa3fMyHbIMA
BbIYMCIUTENBHLIMY MeTogamMu. IHCTPYMEHTbI ANS peLueHnst
aHanUTMYeCcKUx 3agad: aHanusa «4To ecnmy». MIHCTpyMeHThI
ONA pelleHnsa aHanuTUYecKnx 3agay: «NoucK peLleHns».
NHcTpymMeHThl TabnmyHoro npoueccopa ang paboTtsl ¢
onarpammamu u rpacpmkamm yHkumn. Cpeacrea
BM3yanu3aums Hay4HbIX AaHHbIX. PopmaTt XpaHeHus, UMNopT
W 3CKMOPT HayYHbIX U IKCMEepUMEHTanbHbIX AaHHBIX B Cpeay
TabnuyHoro npoueccopa. NakeT paclumpeHns: HagcTporka
"AHanua gaHHbix". CTaTMCTUYECKME UHCTPYMEHTLI NakeTa
aHanu3a ans obpaboTkm HayyYHO-MccnegoBaTenbKNX aHHbIX:
rcTporpaMma, BepoSTHOCTHbIE pacnpeaeneHus,
ynopsigodeHne AaHHbIX, PaHr, NPOLEeHTUNb, CTaTUCTUKA,
MaTemaTtudeckasi obpaboTka.

MpakTnyeckue 3aHATUA: pacHeT MaTeMaTuyeCcKuXx,
WHXXEHEePHbIX N 9KOHOMUYECKUX 3adad B cpee TabnmyHoro
npoLieccopa, Bu3yanusaums u ctatuctmyeckas obpabotka
OaHHbIX.

Pasgen 2. 3nekTpoHHble 6ubnuoTekn, bBubnuorpadpuyeckne
0a3bl JaHHbIX, UHAEKCUPOBAaHME U HayKOMEeTpUYeckme
CUCTEMBI.

Tema 4. ONeKkTpoHHbIE MHGOPMALMOHHO-OMBIMOTEYHBbIE
cuctembl (BVBC). OcHoBHbIE (PYHKLMU U MHCTPYMeHTbI OBC
"NAHbB", IPRbooks, Anbykc (ibooks.ru), YHuBepcuteTckas
bubnunoteka oHnawH. bubnunorpadguyeckme 6a3bl AaHHbIX
Hay4HbIX Ny6nukaumin: HTepderic nons3oBartensi U 6asoBbie
dyHKUUKM obpasoBaTensHOM nnaTdopmsl KOpanT,
3NeKTpoHHas bubnuoTeka elibrary.ru,

YHuBepcuteTckas uccnegosarennckasa cuctema (YNC
Poccus). HayuHo-nccnegoBaTenbckue NoNCKOBbIE CUCTEMBI:
Google Scholar (Akapemus), Bukny4yebHuku, Buknsepcurtet
npoekTta Wikipedia. 3nekTpoHHbIE apXMBbl C OTKPbITbIM
OOCTYMNOM AJ1S1 HAYYHbIX CTaTen U NPenpuHTOB (arxiv.org),
HTepden, OCHOBHbIE OYHKLINK, MOUCK NyOrnkaumn,
MozepupoBaHue, popmaT nybnukauui. LintuposaHne
Hay4HbIX Ny6nukaumi, cuctema "AHTunnarmaT", npoBepka
TEKCTOBbIX JOKYMEHTOB Ha HanuiMe 3anMcTBOBaHUMN.
MpakTnyeckme 3aHATUNA: opraHmMsaums paboTtel ¢ npodunem
nons3oBatens B OMBC u Hay4yHO-UccneaoBaTenbCKNX
MOWCKOBbIX CUCTEMAX, UCMONb30BaHNE PeCcypcoB NMyOINYHbIX
obpasoBaternbHbIX NNaTopM, MHCTPYMEHTbI LUTUPOBaHUS,
UMMOPT M 3KCNOpPT Ombnunorpadunyeckon nHpopmauum,
nporpaMmHoe obecneyeHne opraHu3auunm
dubnuorpaduyeckmx gaHHbIX, hopMaThbl, CTUIN 1 CTaHAAPTHI
Bubnuorpaduyeckon uHopmaunn.




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.

MpakTnyeckne 3aHATUA: NUYHBIN KABMHET nonb3oBaTens
PUHLI, paboTa c HAyKOMETPUYECKUM MHCTPYMEHTapUEM,
npodunb aBTopa, NoUCcK Nyénukauuni n n3gaHun,
opMUpoBaHMe crmcka nyonmkauuin.

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

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

MpakTnyeckue 3aHATUA: NOCTPOEHME KOHLIENTYansHON
MoAenu n oopmanumsaumnsa 3HaHUn SKCNEPTHOM CUCTEMbI B
obnactu HanpaBneHusi Hay4YHOW NOArOTOBKM.

Tema 7. AHanu3 gaHHbIX U MalluMHHoe oby4deHne. ObLyas
cxema uccnegoBaHusa obbekTa. Knaccudmkauyus
MaTemMmaTuyecknx moaenen. OCHOBHble METOAbl aHanM3a
[OaHHbIX MPY NOCTPOEHNM CTaTUCTUYECKUX Moaenen. [Npumep
MCMNONb30BaHUSA CTaTUCTUYECKNX MOAENEN B
auccepTaumoHHon paboTte. Mogenu knaccnduvkauum. Tunbl
OaHHbIX 1 MeToabl MogenupoBaHusi. CoBpeMEHHbIe
WHOPMAaLIMOHHbIE TEXHONOMK AJ1S MOCTPOEHMS
CTaTUCTMYECKMX MOAENEN U METOOOB MaLLUMHHOIO 00y4eHus.
MpakTnyeckme 3aHATUNA: BbIOOP METOLAOB aHanmM3a AaHHbIX U
anroputTMoB MaLLMHHOIrO 06y4YeHnsa onst HanpaeneHus
Hay4HOW NOArOTOBKM.

Pasgen 4. IHTennekTyanbHble NporpamMmMHbIe KOMMMEKChI U
nnatcpopmbl Anst 00paboTkn 6ONbLUNX AaHHbIX, U3BMNEYEHUS
3HaHMn 1 rnybokoro aHanusa

Tema 8. IHCTpyMeHTbI cTaTucTnyeckon obpaboTku u
aHanusa gaHHbIX 4118 peLleHns TeXHnYecknx 3agad. Lenu n
3aja4yu aHanmaa AaHHblX. IHCTPYMEHTbI CTaTUCTUYECKON
06paboTkn 1 aHanm3a AaHHbIX. [epBuyHasa cratucTuyeckas
06paboTka AaHHbIX. ToYeyHble cTaTUCTUKK. [NepBuYHas
obpaboTka aaHHbIX B cucteme Statgraphics. TodyeyHble
ctatmuctuku. MN'metorpammel. OBLLMIA NOPSAOK NPOBEPKM
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.
YnpolieHne CTPYKTYpbl MHOTOMEPHON MOAENN NIMHENHOTO
Buaa. lNowarosasg perpeccus. HennHenHasa perpeccust.
Monbop mogenwn. MNMocTpoeHmMe NOBEPXHOCTU OTKIIMKA.
lMpakTuyeckune 3aHATUA: NepBUYHAA cTaTUCTUYECKas
06paboTka 1 KoppensuMoHHbIN aHanua, NpoBeaeHne
MHOrOaKTOPHOIO PErpeCCUOHHOIO aHanusa.




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
(meToa "Kapta KoxoHeHa"). 2 2 5

MpakTnyeckue 3aHATMA: NOArOTOBKA Y UMMOPT AaHHbIX B
aHanuTu4eckon nnatdopme Ansa peleHus 3agad
TBOPYECKOMN AeATENbHOCTU, KnacTepumsauuns n aHanms
3aBMCMMOCTEN B JaHHbLIX TBOPYECKOrO HanpaBrneHus.

UTtoro B cemecTpe (Ha kypce ans 3A0) 17 17 38
KoHcynbTaumy n npoMexyTodHas atrecrtaums (3a4er) 0
Bcero koHTakTHas pabora u CP no gucumnnuHe 34 38

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

4.1.2 Cnctema n Kputepumn oLeHUBaHus

Kputepum oueHusaHus

LLikana oueHuBaHUS
YcTHoe cobecenoBaHme MucbmeHHas paboTa

MonHbIN, nc4YepnbiBaOLUN OTBET, SBHO
OEMOHCTPUpYoLWMIA rnybokoe NoOHNMaHne
npegMeTa 1 LUMPOKYH 3pYANLNIO B
3auTteHo oueHuBaeMon obnactu. Kputnyeckui, He npegycmoTpeHa
opurnHanbHbIA nogxopn Kk matepuany. Oteet
MOSHbINA, OCHOBaHHbIN Ha NpPopaboTKe Bcex
06sa3aTenbHbIX UICTOYHUKOB MHOpMaLUW.

OTBET HENONMHBINA, HENMOHMMaHWK CYLLHOCTH
npeagMeTa B LesioMm, CyleCTBeHHbIe
owmnbkn nnu I'IpO6eJ'IbI B 3HaHUAX Ccpasy no
He 3auteHo HECKOJIbKMM TeMaM, He3HaHNne OCHOBHbIX He npeanycMoTpeHa
TEePMUHOB. HepocTtaTouHaqa FJ'Iy6VIHa n
OCO3HaHHOCTb OTBeTa. HesHaHue
3HaYUTENBLHOM YacTn

NPUHUMNUanbHO BaXKHbIX 3NIEMEHTOB
ancumnnuHbl. MHoroumcrieHHble rpybble
owmnbkn. HecnocobHocTb

4.2 TunoBble KOHTPONbHbIE 3af4aHUsl UIU UHbIe MaTepuanbl, HeobxoauMbIe AN OLEHKU 3HaHUN, YMeHUN,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
4.2.1 NepeyvyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | DopMynnpoBKM BONpPOCOB
Cemectp 1
Moaenu KoMnbIoTEPHOro MPOrHO3NPOBaHUA AN PELUEHNS CUCTEMHBIX 3adad. HenpoceTeBble moaenu B

1 CUCTEMHbIX UCCrneaoBaHNAX, CUCTEMbl Ha OCHOBE rny6oKoro MallMHHOrO 0By4eHUsi, NpUMepbl peLleHus
NPUKNagHbIX 3ag4ay ¢ NOMOLLbI0 HEMPOCETEBOro NOAX0AA.

2 OneKTpOHHbIE NHAOPMaLMOHHO-6MbnmoTeyHble cuctemMsl (BNBC). OcHoBHbIE YHKUMM N MHCTPYMeHTbI OBC.
Brnbnuorpaduyeckme 6a3bl faHHbIX HAay4YHbIX Nyonukaumi: 6aszoBble YHKLMK,
Hay4Ho-nccnenoBaTtensckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHBbIE apXUBbI C OTKPbLITHIM JOCTYNOM AN

3 Hay4HbIX CTaTen 1 NPENPUHTOB: OCHOBHbIE (DYHKUMK, hopmaT nybnukaumi. LintuposaHme Hay4HbIX
nyonukaumn.

4 HaykomeTpuka, HaykomeTpuyeckme nokasatenu. OCHOBHble MOHATUA: MHAEKC uuTupoBaHus (ML), nmnakT-
daktop (NP), undomeTpus, GubnmomeTpus. Tunbl NHAEKCOB.

5 HauuoHanbHble U MexayHapoaHble MHOEKChl LUTUPOBaHUA, CUCTEMbI YKa3aTernemn Hay4yHoro LMTMpoBaHus.
Poccuickun nugekc HayvHoro uutmpoBaHusa (PUHLL). HaykomeTpuyeckuin nHctpymeHtapuin PUHLL.




MHd)OpMaLI,VIOHHbIe TEXHONOIrMn N 3NEeKTPOHHbIE MHCTPYMEHTbI NOAroTOBKN Hay4YHbIX r|y6n|/||<au,|/||7|. TekcToBble

6 .
MPOLIECCOPbl U CUCTEMBI KOMMBIOTEPHON BEPCTKY.

7 dopmaThl GUBMorpadUIeckon MHpopMaLm, CUCTEMbI ynpasreHus Gubnuorpaduvelt B TEKCTOBbIX
npoLeccopax ¥ CUCTEMAaX KOMMbIOTEPHOW BEPCTKY.

8 NHCTpyMeHTbI TabnnMyHOro npoueccopa Anst pelleHus NpuknagHbIX Hay4YHO-UCCneaoBaTenbCkMxX 3aaay.
OcHoOBHble TabnuyHble npoleccopbl. CpeacTBa BU3yanu3aumus HayYHbIX AaHHbIX.

NHCTpyMeHTbI TabnnMyHOro npoueccopa Ans pelleHus NpukagHbIX Hay4YHO-UCCneaoBaTenbCkuxX 3aaay.

9 dopmaT XxpaHeHusl, UMNOPT U 3CKMOPT HAYYHbIX U SKCNEPUMEHTASIbHbIX AaHHbIX B cpegy TabnunyHoro
npoueccopa. CTaTucTu4eckme MHCTPYMEHTbI NakeTa aHanm3a Ans 06paboTku Hay4HO-UccneaoBaTeNbkux
JOaHHbIX.

10 OnEeKTPOHHbIE MHCTPYMEHTbI 1 MporpamMmmHoe oGecneyeHme NoaroToBKM HayyYHbIX Npe3eHTauui, 4OKNaaos 1

BblCTyI'IJ'IeHVIVI. I'IporpaMMHoe obecneyeHune 4ns NOArOTOBKM 1 npocmMmoTpa I'IpeSeHTaU,VIVI B OC*)VICHI:IX nakertax.

OnNeKTPOHHbIE NHCTPYMEHTLI U NPpOrpaMMHoe obecrneyeHne NOAroTOBKU HayYHbIX Npe3eHTaumn, oKNaaos n
11 BbICTynneHun. Popmat nepeHocumMbix JokymeHToB (PDF). CBasbiBaHMe 06bEKTOB, UMMNOPT MyNnbTUMeana n
CO3[aHue NHTePaKTMBHbIX Npe3eHTauun.

UckyccTBeHHbIN nHTennekT (M) B npuknagHbix 3agadax Hay4yHO-MCCnegoBaTenbCKoro npouecca: ussnedyeHve
12 3HaHW 1 aHanu3 gaHHbiX. OpraHnsaumsa 3HaHun B cuctemax MIW, mogenn npeacraBneHns 3HaHWA.
PaspaboTka akcnepTHbix cuctem (OC) Kak Hay4yHO- nccnegoBaTenbckas 3agaya.

WckyccTBeHHbIM nHTennekT (M) B npuknagHbix 3agadax HayyHo-UccrenoBaTesibCkoro npotecca.
13 NHTennekTyarnbHble NporpaMmMHble KOMMeKehl U Nnatdopmbl Ans 06paboTku 6oMbLIMX AaHHBIX, U3BREYeHUs
3HaHWiA 1 rnybokoro aHanmsaa.

WHCTpYMEHTBI KOMMBIOTEPHBIX CUCTEM aHaNUTUYECKUX N YNCTIEHHBIX PELLEHUA B HayYHO- UCCNeAoBaTeNbCKNX
14 3apgadax. PeweHne Hay4dHo- uccrnegoBatensckmx 3agad metogamm CAE (Computer Aided Engineering).
CraTtnctmdeckas o6paboTka u BU3yanuaaums gaHHbIX B cUCTEMax KoMMbloTepHoW anrebpel (CKA).

MHCTpYMeHTbI KOMMbKTEPHbLIX CNCTEM aHaINMUTUYECKUX N YUCIEeHHbIX peI.IJeHI/IIZ B Hay4HO- uccnenoBaTesibCKUX

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

CneumarnbHble MHCTPYMEHTbI N CpeacTBa A3bIKOB NPOrpaMmmMmmnpoBaHnA BbICOKOIO YPOBHA A5A pelleHnA
16 NpUKNnagHblX HAy4YHO- nccriegoBaTesibCKMX 3agay: ncnojib3oBaHmne OMbnNMoTek aHanMsa AaHHbIX, peweHne
BblYNCNUTENBbHbIX 3ada4, BU3yanmsaunda n npeacrasneHne gaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA (3a4ayu, KEUChbI)

- Co3gaTb nepapxuio cTunen opMmaTtmpoBaHus Hay4YHO-UCCrefoBaTENbLCKOW Nybnukauumn B cpeae TeKCTOBOro
npoueccopa.

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

- BknoumnTb 3awmuTy aneKkTpOHHOrO TEKCTOBOrO AOKYMEHTA B Cpefie TEKCTOBOrO npoLeccopa.

- Co3gaTb Makpoc aBToMaTtumsauumn odopmneHus (hopmaTnpoBaHns) TEKCTa B Cpeae TEKCTOBOro npoleccopa
(no BapuaHTam).

- BbInonHuTb aBTOMaTMYeCcKoe Co3aHne OrfaBneHnsa Hay4yHo-MccnegoBaTenbCcKom nyonmkaumm.

- Co3gaTb aBTOMATUYECKNE CMINCKM HYMEpaLMN UNoCTpauun n Tabnuy, HayyHo-uccnenoBaTenbCKoM
nyénukauumn.

- Co3gaTb cucTeMy NepeKkpecTHbIX CCbINIOK HAa 00bEeKThI (Tabnmua, pUcyHok, hopMyna) aNekTPOHHOro
TEKCTOBOIo JOKYMEHTA.

- [lo6aBWTb B JOKYMEHT Hay4YHO-UCCIeL0BaTENbLCKON NyOnnkaumm Cnncok nutepaTypbl, OCHOBaHHLIN Ha CTUIe
odpopmneHusa bubnuorpadumyeckoro cnmcka "TOCT 7.0.5 2008".

- PewwmnTb cnctemy nuHenHbIX ypaBHEHUI C MOMOLLbIO MHCTPYMEHTOB TabnnM4HOro npoleccopa.

- MocTtpouTb rpacmk pyHKUMK (MO BapmnaHTy) n 0ToOpasnTb NIMHUIO TPEHAA C NOMOLLLI MHCTPYMEHTOB
TabnuyHoro npoueccopa.

- MocTpounTb rMcTorpaMmmy 1 BbINOMHUTL 06paboTky Habopa cry4anHO CreHepUpPOBaHHbIX BENNYUH (MO
BapuaHTy).

- PaspaboTaTtb cueHapuii aBTomaTM3aumm NHXEHEPHbIX BbIYUCIIEHUI (MO BapuaHTam).

- PaspaboTaTb peanusaumo nporpammMHON MOAENN NPOrHO3NPOBAHKSA B CPEAE CUCTEMbI KOMMbLIOTEPHOW
anrebpsbl (Mathcad, MAXIMA).

- BbINONMHUTL aHann3 OCHOBHbIX CTAaTUCTUYECKUX PYHKLIMIA, 3aKOHOB pacnpeneneHns n MeTogoB reHepaunm
Cny4yaiHbIX cOObITUI B NpUKNagHbiX ohMCHbIX NporpaMmMHbix naketax (MS Excel, HagcTpoika "AHanu3 aaHHbIX").

- PeanusoBatb YNCNEHHbIA SKCNEPUMEHT NPUMEHNUMOCTMN METOAOB CTAaTUCTUUECKUX UCTbITAHUIA ANSs
BbIYMCMEHNSI NapamMeTpPoB hU3NHECKNX OOBHEKTOB.

- MpoBecTn nccnegoBaHue BANSIHUSE NapamMeTPoB MOAENN CUCTEMbI MAaCCOBOrO ODCNYXMBaHWUSI HA BPEMEHHbIE
XapakTepucTukn ncnonHeHns 3assok CMO. PeannsoBaTtb BblYUCIIEHNS] B MPUKITAQHOM MaTeMaTUYECKOM NakeTe
(MathCAD, MAXIMA).

- PeanunsoBatb Mofenb HEMPOCETM C O4HUM BHYTPEHHMM CINOEM U LIENOYUCTIEHHBIMU MHAOPMALMOHHBLIMK
BXo4amu (s3blk nporpammmnpoBanuns Python).

4.3 MeToauyeckue matepuanbl, onpeaensiowmne npouenypbl oLeHUBaHUA 3HaHUMWA, YMEHUMU, BnageHuin (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyaroLierocsi K npoMexXyTo4HOM aTTecTalm u nopsaaokK NMMKBMAaLmMm akageMmn4eckomn
3a0MKEeHHOCTH




MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHBLIM aktom CI6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

4.3.2 ®opma npoBeAeHUA NPOMEXYTOHYHON aTTecTaumm nNo ANCUUNIInNHe

YcTHas

lMNucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

4.3.3 OcobeHHOCTH NpoBeAeHNA NPOMEXYTOYHON aTTecTauum No AUCUUNIINHe

Bpemsi Ha noarotoBky oTBeTa coctaBnseT 30 MUHYT.
Bpems Ha BbINOMHEHNE NPaKTUYECKOro 3aAaHunsi C NPUMEHEHMNEM BbIYUCTTUTENBHON TEXHMKM cocTaBnseT 20

MUHYT.

|_|pl/l npoBeaeHnn 3a4eTa He paspellaeTcd nosib3oBaTbCA yH96HbIMI/I MaTtepunanamn.
3avet npoBOAUNTCA B KOMMNbIOTEPHOM KNacce.

NHas +

5. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUMNINUHDbI
5.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [og nspaHus |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

NumeHos B. U.,

Cucrtemsl NCKYCCTBEHHOro

http://publish.sutd.ru/

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

lanueBa, H. B., NHdopmaLmoHHble Mockea: MiagaTtenbckui 2020 https://www.iprbooks

Manues, XK. K. TEXHONOIMU B ynpasneHuu Jom MUCuC hop.ru/116994.html

lepwrtenH, 0. M. MHdopmaunoHHble ) s https://www.iprbooks
TexXHomormm 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 Mochal,/IBonorp,a. Viicbpa 2022 hop.ru/124000.html

CaposHukos, B. E. peanusaumsa Ha Python “VIHXEHepNS

Bocko6owHukos, 0. E. | O6paboTka un aHanms Hosocnbupck: https://www.iprbooks
AKCMepUMEHTanNbHbIX OAaHHbIX Hoeocubupckuit hop.ru/107639.html
B naketax MathCAD wn Excel FOCY,D,apCTBeHHbIIZ

apXUTEKTYPHO- 2020
CTPOUTENbHbLIN
yHuBepcuteT (CUOBCTPUH),
OBC ACB

®domuH, B. T. MaTtemaTtunyeckoe ) . https://www.iprbooks
MOAENMPOBaHNE B CUCTEME Capatos: CapaTosckuii hop.ru/108693.html
MathCAD rocygapCTBeHHbIN

TEXHUYECKNIA 2020
yHnBepcuTeT nmenn KO.A.
arapuHa, 36C ACB
Jlanko, H. B., MaTtemaTurka n BblYMCIEHUS AcTpaxaHb: https://www.iprbooks
Kapnactok, W. B. B Mathcad AcTpaxaHcKui hop.ru/115494 .html
rocyaapCTBEHHbIN 2021
apXUTEKTYPHO-
CTPOUTENbHbLIN
yHuBepcuteT, 96C ACB
3apyba, H. A. Teopus ynpaBneHus Kemeposo: Kyabacckuii https://www.iprbooks
rocyaapCTBEHHbIN hop.ru/128410.html
TEXHUYECKNIA 2022
yHuBepcuTeT nmenmn T.0.
opbaueBa

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

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

TEXHONOTUIA UMEHU
akagemunka M.®P.
PeweTHeBa




Mumenos B. U. KorHuTuBHbIE c n VoI http://publish.sutd.ru/
MHOPMaLMOHHLIE a'g%%ﬁ;ﬁpr yPpr- 2022 tp_ext_inf_publish.ph
TEXHOSIOMMM U CUCTEMBI A p?id=202256

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

Bubnunorpaduyeckas 6a3a AaHHbIX Hay4HbIX MyONUKaLMIA 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 apXxmB C OTKPbITbIM AOCTYNOM ANS HAayYHbIX CTaTel U NpenpuHTOB. [OnekTpoHHbIN pecypc]. URL:
https://arxiv.org/

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

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

OnekTpoHHas bubnmoTeka y4ebHbix nagaHun CroryrnTa [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru/

MHdopmaumnoHHas cnpaBovHas cucteMa «QNeKTPOHHbIN LEHTP crnpaBkm u obydeHms Microsoft
Office» [OnekTpoHHbI 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
[GnexkTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 NepeyveHb 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 Ans obHapy>KeHUs TEKCTOBbIX 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 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHne

MynbTumeagunHoe obopynoBaHue, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTbBIO NOAKIOYEHNS K
KomnbloTepHbIn knacc | cetn «HTepHeT» 1 obecrneveHnemM 4oCTyna B 3NeKTPOHHYH MH(OPMaLIMOHHO-
obpasoBaTenbHyto cpeay

MynbTumeauninHoe obopyaoBaHue, creunanmampoBaHHas mebenb, Jocka
JlekumoHHas Y Py, ’ P ’

ayautopust
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