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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):

OOKTOp TEXHMYECKUX HayK, 3aBeaytoLwmn kacpeapon Mumenos Bukrop Nropesuny
KaHaMAaT TeEXHUYECKMX Hayk, [JoueHT Hebae ropb AnekceeBunu
Ot kadhenpbl cocTaBuTens: Mumenos Bukrop Nropesuy

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

Ot BbinyckatoLlen kacdenpbi: JlesyHoBa Hatanbs
3asegytowmin kadeapon BbopucosHa

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: CdhopmmpoBaTb y acnMpaHTOB 3HaHUS, YMEHUS W HaBblkOB 06MacTu npvMeHeHus
BbICOKMX  TEXHOMOrMW U  MNpUKNagHbIX CPeAacTB (B T.4. OCHOBAHHbIX HA  WCKYCCTBEHHOM  WHTEMMeKTe)
NH(OPMaLMOHHO-KOMMYHMKALIMOHHOIO KOMMrekca B 06pasoBaTenbHON U Hay4YHO-UCCNeaoBaTENbCKON AeATENbHOCTM

1.2 3apayuu AUCUUNNUHbBIL:

- O3HakoMWTb C NepefoBbIMW NOAXOAAMU U METOAOMNOMMSAMMU UCMONb30BaHUSA

NpUKNagHbIX NHOPMALMOHHO-KOMMYHMUKALIMOHHBIX TEXHOMNOIUIA B Hay4YHO-MUCCreaoBaTENbCKOM npoLiecce.

- CchopmurpoBaTb HaBbIKM MPAKTUYECKOrO NPUMEHEHUS NPUKNaAHbIX CUCTEM

WCKYCCTBEHHOTO WHTENneKkTa, WHAMOPMALMOHHBIX CcUCTEM, (YHKUMOHMPYIOLMX Ha OCHOBE  BbICOKMX
KOMMNbIOTEPHbIX TEeXHOMorun, obecneymBaloLUX aBTOMATM3auUMIO BBOAA, HakonneHus, o06paboTkv, nepegauu,
OnepaTUBHOrO yrnpaBlieHUsi HayYHOW U UCCNefoBaTENbCKON MHOPMaLMEN.

- BblpaboTtatb npakTU4eckMe NpuKNagHble HaBbIKM  UCMONb30BaHWA WHAOPMALMOHHBIX PECYypcoB B
ob6pa3oBaTenbHOWM 1 Hay4yHO-UCCNeaoBaTENbCKON OeATENbHOCTU.

- OBnageTb TEXHUYECKUMN NpreMamun paboTbl B CUCTEMAaX KOMMEKTMBHOIO AOCTyNa K 06nayHbiM XpaHunuiam
Hay4HbIX M MccnenoBaTenbCKMX AaHHbIX, MPUKNAAHbIM NPOrPaMMHBLIM NakeTaM WMHXEHEPHbIX M Hay4HbIX BbIYUCIIEHWHN,
nnatgopmam, Heob6xoanMbIMU ONA OpraHM3aummn, NPoBeaeHNA U NpeacTaBneHns pe3ynbTaToB HayYHOro NCCNeaoBaHMs.

- Pa3Butb cnocobHocTn k 0ByuyeHuto, pasBUTUIO U peanu3aumm HayyHO-MCCredoBaTeNnbCKoro noteHuuana B
YCNOBUSIX HENPEPLIBHOIO Pa3BUTUSA

W COBEPLLEHCTBOBaHNSA CPEACTB KOMMIEKca MHMOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMIA.

1.3 MecTo AMCUUNNUHLI B CTPYKTYpPE NporpamMmMbl acnUpaHTypbl:

OucumnnunHa oTHocutes kK OBpasoBaTenbHOMY KOMMNOHEHTY «ucunnimHel (Moaynu)y» MNporpammbl NOArOTOBKM
Hay4HbIX 1 Hay4YHO-MeJarorMyeckmx KagpoB B acnupaHType

3HaHWsi U yMEHUS, MONyYEHHbIE acnnpaHTaMm Npy N3y4eHun 4aHHON AUCLUMNIMHBI, HE0O6X0AUMbI NPY NOATOTOBKE
K coave kaHauaaTCKoro ak3ameHa M HanmcaHum auccepTauMoHHON paboThl

MHoCTpaHHbIN A3bIK

MoaroTtoBka nybnvkauui U (MNK) 3asiBOK Ha NaTeHTbl HA M306peTeHUsi, nonesHble MOAENW, MPOMbILLIIEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX

BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 dpegepanbHbIX rocyaapcTBEHHbIX TpeboBaHWi

MeTtogonorus npoBeaeHna nccregoBaHna n MetTogmka HanncaHua ancceprtaunn
Haquaﬂ 0eATeNIbHOCTb, HarnpaBiieHHaA Ha NoAroToBKy AnccepTtaunm K 3almte

3 COAEPXAHUE M NOPAQOK OCBOEHUA ANCLIMMNIIUHBI

O |KoHTakTHas
o < [pabota
59 dopma
HaunmeHoBaHuWe 1 cogepxaHue pas3gernos, TeM U y4ebHbIx | & x CP TeKYLLEro
3aHATUN =g | Jek Mp. (4yacel) y
8o KOHTpOns
a | (4ackl) | (4ach)
£
Paspen 1. WHdopmaLMoHHbIE TeXHoMnormu,
KnbepHeTun3aums " CUCTEMHBIN noaxon B

Hay4YHO-uUccnenoBares bCKOWN 0EeATENbHOCTU.

Tema 1. OcHOBHble nogxodbl M MeTOLONOrmn TEOoPUn
cuctem n CUCTEMHOro aHanmsa B
Hay4HO-UccneaoBaTenbCKon NeATeNbHOCTH.
Knaccudukaums cuctem, aHanus npobnemaTuku,
CUCTEMHas MeToJoNIorus, MOAErNb CUCTEMbI, CTPYKTypa.
3apaun aHanmsa cuctem. CuctemHoe onucaHne obbekTa.
Crpatndukaumsa obbekta HabnogeHus n atpubytusaums.
MeTogbl onucaHus  cuctem:  (PEHOMEHOSTOrMYECKUH,

CEeMaHTUYECKUA, CUCTEMHBIN, NOrMYECKUN, CTPYKTYPHbIN, 1 T
OYHKUMOHAMNbBHbIN, NPOLECCHbIN, NOTOKOBbIN,
MHOPMAaLIMOHHBIN, LienieBomn, 3aga4HblN, 1 1 2

MaTemaTU4eCKUI, SKCNepTHbIN, [enbdun, MO3roBon ataku,
accounaTUBHbIN.

MpakTuyeckne 3aHATUSA: paspaboTka npoekTa
nccrneaoBaHUs cucTeMbl, noabop MEeTOA0NorMYeckon,
aHanuUTMYecKon, MaTeMaTUyYecKon MOAEenu ONs OnucaHus
MPoOLECCOB  MCCNeayemMon  CUCTEMbI,  Bu3yanusaumst
npouecca nccneaoBaHus CUCTEMBI, paspaboTka
avnarpaMmbl  CBSI3€i, COCTaBleHWe WHTENMEeKT-KapThbl,
accoumaTvBHas KapTa.




Tema 2. MogenupoBaHne cuctem, onpegenexHue
CUCTEMHOW MOJEenn: KadeCTBEHHble U dopMarnbHble
aTpubyTbl, 3ajaya aHanmMsa, MnaH 3JKCNepuMeHTa,
MoZenupoBaHne u cumynsauus, obpaboTka pesynbTaToB
namepeHunii. MtepatnBHocTb cuctemHoro nogxona. O63op
KnbepHeTu4eckMx noaxogoB B CUCTEMHOM aHanuse,
knbepHeTusauma  cuctemHoro  nogxopa. Wepapxus
KnbepHeTU4eCcKMx anropMTMOB B CTPYKTYpEe CUCTEMHOro
noaxona. Mogenu KOMNbIOTEPHOrO NPOrHO3MPOBaHWA ANs
pelleHns CUCTEMHbIX 3agadv. HempoceteBble mogenu B
CUCTEMHBIX  WCCNEeAOoBaHWsX, CWUCTEMbI Ha  OCHOBE
rmybokoro MalwuHHOro 00y4yeHus, o630p npumepoB
pelleHns NpuKnagHbIX 3agay ¢ MOMOLLbK HEWPOCETEBOrO
noagxopaa.

[MpakTuyeckne 3aHATMA: aHanM3 Mogenn KOMMbITEPHOrO
NMPOrHO3MPOBaHWS, peanusauus TEXHUYECKOro NPorHo3a B
NPUKNaaHOM  BbIYUCIIMTENBHOM MNPOrpamMMHOM  MakeTe,
NMOCTPOEHVME HEenpoceTeBOM MOAenM CcCucTembl, aHanus
apxXuTeKTypbl 1 AeTanen NporpaMmmMHoON peanvsauuu.

Paspen 2. OneKTPOHHbIE onbnmnoTeku,
6ubnuorpacmyeckme 6a3sbl AaHHbIX, WHOEKCUMPOBaHWE U
HaykoMeTpuyeckme CUCTEMBI.

Tema 3. 3neKTPOHHblE MH(OPMALMOHHO-BMBNNOTEYHbIE
cuctembl (BUNBC). OcHOBHble YHKLUN N MHCTPYMEHTHI
OBC "NTAHB", IPRbooks, Albykc (ibooks.ru),
YHuBepcuteTckas 6ubnuoTeka OHIamH.
Bubnuorpaduyeckune 6asbl gaHHBLIX HAY4YHbIX Ny6nvKauui:
uHTepcpenc nomnb3oBatensa u  6as3oBble  PYHKUMK
obpasoBartenbHon nnatgopmbl  KOpant, aSnekTpoHHas
6ubnuoTteka elibrary.ru,

YHuBepcuteTckas wuccnegosartenbckad cucrema (YUC
Poccus). Hay4yHo-nccnegosaTenbckme NMOWUCKOBbIE
cuctembl: Google Scholar (Akagemus), BuknyyebHukn,
BukusepcuteT npoekta Wikipedia. OnekTpoHHbIE apXuBbl C
OTKPbITbIM AOCTYNOM AN Hay4HbIX CTaTer U NPEenpuHTOB
(arxiv.org), wHTepden, OCHOBHble YHKUUM, MOUCK
nybnukauun, mogepupoBaHue, dopmar nybnukauun.
LintnposaHne Hay4HbIX ny6nukauun, cucrema
"AHTUNNarvaT", npoBepka TEKCTOBbIX [JOKYMEHTOB Ha
Hanuyve 3anmMcTBOBaHUMN.

MpakTuyeckne  3aHATUS:  opraHuM3auuss paboTel C
npodpunem nonb3oBaTens B anBC "
Hay4HO-UccnefoBaTeNbCKNX MOMCKOBbIX cuctemax,
ncnonb3oBaHWe pecypcoB MyOnnyHbIX 0bGpa3oBaTernbHbIX
nnatopM, UHCTPYMEHTbI LIUTUPOBAHMS, UMMOPT U SKCMOPT
Gubnuorpaduryeckon WHopmaumw, nporpamMmmHoe
obecneyeHne opraHusaumm omdnmnorpadmnyeckmx AaHHbIX,
dopmaTbl, CTUNMM WU CTaHdapTbl ©Oubnmnorpaduyeckon
NMHpopmaunu.




Tema 4. HaykomeTpuka, HaykOMeTpudeckne nokasatenu.
OCHOBHble NOHATUA: MHAEKC unTtupoBanus (ML), umnakr-
dakTop (No), NMHpomeTpus, onbnnomeTpus,
rmnepaBTopcTBO, ResearcherlD, peueHaupoBaHue, DOI.
Tunbl uHgekcoB: Xupwa, KapaawesaH, PUHL, g-ungekc, i-
nHaekc, CiteScore. OcHoBHble arperatopbl: Scopus, Web
of Science (WoS), Google Scholar, Microsoft Academic,
PubMed, Semantic Scholar, eLibrary.Ru, ICTUHA MTIY.
HaunoHanbHble " MeXayHapoaHble NHAOEKChI
LUUTMPOBaHUS, cucTembl ykasatenem Hay4HOro
UUTMPOBaHUs. POCCUNCKMIN MHAEKC HAay4YHOTO LUTUPOBAHNS
(PUHLL), HayyHble nybnukaum pPOCCUNUCKUX YYEHBIX WU
WHAEKC UUTUPOBaHUSA Hay4HbIX cTaTen.
HaykomeTpunyeckmnn mHcTpymeHTapun PUHL, npodunb
aBTopa, Mouck nybnukauumn, pabota C uM3gaHUAMU U
nepuoaukon. [llpueaska nybnukauumi, dQopmmnpoBaHmne
KONneKuun.

MpakTuyeckme 3aHATUSA: NUYHBIN KAaOMHET nornb3oBaTens
PUWHL, paboTa ¢ HaykOMETPUYECKUM WMHCTPYMEHTapuem,
npodunb aBTopa, MNOUCK Nybnuvkauum wn  u3gaHum,
dopmupoBaHme crnimcka nyonmkauni.

Pasgen 3. MIHdbopmaTmsaumnsa Hay4yHO-MCCrneaoBaTesbCKkon
OEeATeNbHOCTN, KOMMbIOTEPHbIE CpeacTBa MNoAOepXKKu
Hay4HO -MccrneaoBaTeNbCKOro npouecca.

Tema 5. VIHOPMALMOHHbIE TEXHOMOMMU U SNEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGrvkaumn. TekcToBble
npoueccopel  (MS  Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord n T1.4.), cucTtemsl
KoMmnbloTepHon BepcTkn (TeX, LaTeX, nakeT GNU TeXmacs).
MmnopT, akcnopT U1 dopmaTbl  6Gubnuorpadudeckon
nHdopMaumm, CcuUcTeMbl ynpaeneHust Oubnuorpadwmern B
TEKCTOBbIX MpoLeccopax U cucTemMax KOMMbIOTEPHOW BEpPCTKU
(BibTeX, nakeTtbl Mendeley, Jabref un T1.4.). KomnbioTepHble
WHCTPYMEHTbI, CPEeACTBa  OpraHu3aumMm UM MOArOTOBKM
9MNEKTPOHHbIX TEKCTOBbIX AOKYMEHTOB B Cpefde TEeKCTOBOro
npoueccopa. LWabnoHnsauus gokymeHToB. ABTOMaTU4ecKkue
cTunu. CospgaHue " pefakTupoBaHue cTunen.
MHoroypoBHeBble cnucku. Habop matemaTtuydeckux copmyn.
3awmra 93nNeKkTpoHHoro pAokymeHTta. Co3gaHue MakpocoB.
Ccbinku. ABTOMaTM4eckoe co3gaHve OrnaBneHus.
ABTOMaTMYeckast Hymepauus CMMCKOB UNKOCTpaUmMi u Tabnuu,.
MepekpecTHble CCbINKN HAa 0OBbEKTbI SNIEKTPOHHOIO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

MpakTuyeckne  3aHATUS:  cosdaHune,  OQOpMIlEHME U
opmaTMpoBaHME  TEKCTOBbIX  Hay4YHO-UCCIEeAoBaTENbCKUX
OOKYMEHTOB B cpefe TEeKCTOBOro npoueccopa, opraHusauus
KONNEKTUBHOIO AOCTYNA K 3NEKTPOHHbLIM [OKYMEHTaM B cpeae
obnayHon cnyxbbl (OneDrive, Google Drive, Angekc.uck,
O6nako Mail.ru).




Tema 6. VIHCTpyMeHTbl Tabnn4HOro npoleccopa Anst pelieHus
npuKnagHbIX HaydyHo-uccnegoBatenbcknx 3agady. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauun Hag
MaccvBamu U Matpuuamu B TabnuyHom npoueccope. PelweHne
CUCTEMbl  YPaABHEHWA  Pas3NNYHbIMKM  BbIYUCIIUTENBHBLIMU
mMeTogamu. IHCTpyMeHTbI AN peLleHns aHanuTuieckux 3agay:
aHanmM3  «4To  ecnu».  VIHCTpyMEHTbl AN pelueHust
aHanUTUYeCKMX 3aday: «MOUCK pelleHust». VIHCTpYMEHTbI
TabnuyHoro mnpoueccopa And paboTbl C AvarpaMmamu u
rpadovkamu  yHkuun. CpencteBa  Busyanusauus  HayyHbIX
OaHHbIX. dopmaT XpaHeHus, UMMNOPT U 3CKNOPT Hay4HbIX U
3KCMepuMMeHTanbHbIX  daHHbIX B cpegy  Tabnum4yHoro
npoueccopa. [lakeT pacwwmpeHusn: HagcTponka "AHanus
AaHHbIX". CTaTucTnyeckne MHCTPYMEHThI NakeTa aHanu3a ans
06paboTkn Hay4YHO-MUccnenoBaTeNbKNX AaHHbIX: TMCTPOrpaMmma,
BEPOSATHOCTHbIE pacnpeaeneHuns, ynopsgodeHne gaHHbIX, paHr,
NpOLEHTUIb, CTAaTUCTUKA, MaTeMaTtnyeckas obpaboTka.

npaKTVI‘-IeCKVIe 3aHATUA. pacyeT MmaTeMaTu4eCKmnx, MHXeHEepPHbIX
N 3KOHOMWMYECKMX 3aday B cpene TabnnyHoro npoueccopa,
Bu3yanmiauuma n ctatuctn4yeckas o6pa60T|<a AaHHbIX.

Tema 7. OnNEKTPOHHbIE WHCTPYMEHTbI W  MpOrpaMMHoOe
obecneyeHne NOArOTOBKN Hay4HbIX NMPe3eHTauun, AoKNagoB U
BbICTynneHun. MNMporpammHoe obecnedeHne onsd NOArOTOBKM U
npocMoTpa npe3eHTauun B oducHbix naketax (OpenOffice
Impress, PowerPoint). NogrotoBku npeseHTaumi B cucTemax
KoMnbloTepHol BepcTkn (Scribus, LaTeX Beamer). ®opmart
nepeHocnMbiX gokymeHtoB (PDF). NHCTpymeHTbl pa3paboTku
3MNEKTPOHHbIX  Mpe3eHTauun:  WwabnoHbl, co3jaHue nu
pefakTMpoBaHue CTUNENn, CNNCcKU, maTtemaTudeckme opmynel,
unnoctpaumm 1 Tabnuubl. CeBA3biBaHME 0OBEKTOB, UMMOPT
MyrnbTUMEAMa U CO34aHMNe UHTEPAKTUBHbIX NPE3eHTaUun.

MpakTuyeckne 3aHATUA: CTPYKTypu3auus w odopmrieHne
Hay4HO-UCCrnefoBaTENbCKUX  [OKNAfoOB M 3MEKTPOHHbIX
npes3eHTauun, opraHusauus KOMMEeKTMBHOrO  JocTyna K
npe3eHTauMoHHBIM MaTepuanam B cpefe 06raqHon crnyxobl
(OneDrive, Google Drive, Angekc.Ouck u 1.4.).

Pasgen 4. WHTennekTyanbHbIN NOAX04, BblYUCAUTENbHbIE Y
MaLUUHHbIE TexHonornm 0obpaboTku Hay4Ho-
nccnenoBaTernbCKUX AaHHbIX.

Tema 8. WckycctBeHHbln wHTennekt (M) B npuknagHbix
3agavax HaydyHO-UccreoBaTeNnbCKoro npouecca: u3BnevYeHue
3HaHWM N aHanuM3 gaHHbIx. OpraHMsauusa 3HaHWMM B cucTemax
U, mogenu npeactaBneHnst 3HaHUN. PaspaboTka aKcnepTHbIX
cuctem (OC) Kak HayyHO- wuccrnepoBaTtenbckasd 3ajadya.
MpumeHeHne cuctem (rnybokoro) mMawmMHHOro oby4veHus ansi
peLeHns MpUKIagHbIX Hay4YHO-UCCNeaoBaTENbCKUX 3agaud:
obyueHue, TeCTUpPOBaHue, Banuaauus pe3ynbTaToB.
MHTennekTyanbHble NPOrpaMmMHbIe KOMMIIEKCHl M nnaTgopmbl
ans obpaboTkm OGOonblMX AaHHBIX, M3BIIEYEHMSI 3HAHUA W
rnybokoro aHanu3sa (Deductor/Loginom).

MpakTnyeckme 3aHATUA: HEMPOHHbIE CTPYKTYPbI (MePCEenTPOHbI,
HeMpoceTU, HEMPOHHbIE KOMMbIOTEPbI), aHanu3 n cnHtes VN,
npumepsbl peanusauun nn B nNpuKNagHbIX
Hay4HO-UccneaoBaTenbCKNX 3agavax.




Tema 9. UHCTpyMEHTbI KOMMNbIOTEPHLIX ~ CUCTEM
aHanuUTU4YeCKUX U  YUCNEHHbIX peleHuA B  HayyHo-
nccrnegoBaTenbCKUX 3ajavax. PeweHuve Hay4Ho-
nccnegosaTensckux 3agady metogamm CAE (Computer
Aided Engineering). Crtatuctnyeckas obpabotka u
BM3yanusaums AaHHbIX B CUCTEMAX KOMMbIOTEPHON anrebpbl
(CKA): PTC Mathcad, Maxima. AHanua mMaTeMaTU4eCKOM
mMozenw, paspaboTka UMUTALMOHHON mMogenu.
CrneuvanbHble  WHCTPYMEHTbI UM CpeactBa  A3bIKOB
NPOrpaMMmMpPOBaHMS  BbICOKOTO YPOBHA AN peLueHus
NpPWKNaaHbIx Hay4HO- nccnegoBaTenbCKnx 3ajav:
nporpaMMmMpOBaHUE HayyHbIX BbluMcrieHun B Python,
ucnonb3oBaHne ©Oubnuotek aHanmMsa paHHbIX (pandas),
peLLeHne BblMUCAUTENBHBIX 3ad4ad (numpy), BM3yanu3sawums
W npeactaBneHne AaHHbIX  (matplotlib), BbINONHEHWE
Hay4YHbIX W WHXEHEepHbIX pac4€ToB (SCipy), anroputMbl
MawuHHoro obyyeHnst (scikit-learn) ans peanusauuu
cueHapveB 00paboTkM  Hay4yHO-  MCCredoBaTerbCKMX
OaHHBbIX.

MpakTuyeckne 3aHaTUSA: obpaboTka 3KCMepUMEHTANbHbIX
OaHHbIX B cucremax KOMMbIOTEPHOMN anrebpbl,
MaTeMaTU4eCKMn aHann3 W MOCTPOEHUE KOMMNbIOTEPHON
MoZenu, Bu3yanusauus pesynbtatoB 00paboTkM HaydHO-
nccrnegoBaTenbCKUX OaHHbIX.

WUtoro B cemecTpe (Ha kypce anga 3A0)

17 17 38

KoHcynbTauum n npomexytodHasa arttectaums (3a4er)

Bcero koHTakTHasa pa6oTta n CP no gucumnnuHe

34 38

4. ®OHJ] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALIUU

4.1.2 Cnctema n KpuTepum oueHUBaHuUA

Kputepuun oueHnBaHns

LLikana oueHmBaHus
YcTHOe cobecenoBaHune

MucbmeHHas paboTta

3ayTeHo

OTBeT MOJIHbIN, OCHOBaHHbIN

MCTOYHUKOB VIH(bOpMaLI,I/II/I.

MonHbIN, ncYepnbiBaOWNA OTBET, SBHO
OeMOHCTpupytowmin rnybokoe noHMMaHue
npegMeTa W LUMPOKYH  3pYyAULIMIO
oueHuBaemon obnactn.  Kputunuyeckun,
opurMHanbHbll  MOAXOA4 K  Marepwuany.

npopaboTke BCEX obsi3aTenbHbIX

He npegycMoTpeHa

He 3a4teHo

HecnocobHocTb

OTBeT HEeNnosHbIN, HEMOHUMAaHUN CYLLHOCTU
npegmeta B LeNoOM, CyLeCTBeHHble
OLWMOBKM nnu Npobenkl B 3HaHUSAX cpa3sy Mno
HEeCKONbKMM TemaMm, He3HaHMe OCHOBHbIX
TepMnHOB. HepocTtatouHas  rmybuHa u
OCO3HaHHOCTb oTBeTa. HesHaHue
3HAYUTENBHOM  YacTU  MPUHUMNNANBLHO
BaXXHbIX 3NeMeHToB ANCUMNNNHBI.
MHorouncneHHole rpybbie oLINBKN.

He npegycmoTpeHa

4.2 TunoBble KOHTPONbHbIE 3a4aHUA NN UHbIE MaTepuanbl, HeOOXoAnMbIe ANsl OLEHKU 3HAHUW, YMEHUN,

HaBbIKOB U (MNK) ONbITa AeATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 1
1 OcHoBHbIe NOAX0Abl 1 METOAONOMMN TEOPUW CUCTEM Y CUCTEMHOTO aHanm3a B Hay4YHO-MCCre0BaTeNbCKOW
aeatenbHocTn. 3agayum aHanunsa cuctem. CucteMHoe onvcaHne obbekTa.




MOﬂeJ’IVIpOBaHVIe cucTtem, onpenerneHune CUCTEMHOW MOAENW: KaYeCTBEHHbIE U cbopmaanble anVI6yTbI, 3agava
aHanumsa, nnaH sKkcnepuMeHTa, mogenmposaHne n CUMynauns, o6pa60TKa pe3ynbTaToB M3MepeHVIIZ.

KM6epHeTqu0Kme noaxoabl B CUCTEMHOM aHanumse. I/Iepavam KM6epHeTI/NeCKI/IX anropnTtMoB B CTPYKTYype
CUCTEMHOro nogxoga.

Mogenn KOMMbKTEPHOro NPOrHo3npoBaHna Ona peleHnda CUCTEMHbIX 3aaad. HeVIpOCeTeBbIe mogenu B
CUCTEeMHbIX uccnegoBaHuAx, CUCTeMbl Ha OCHOBe FJ'Iy60KOFO MalUNHHOIo o6yquM;|, npumMepbl peleHns
npuKnagHbix 3aga4 ¢ NOMOLWbHO HeﬁpoceTeBoro nogxoaa.

OneKTPOHHbIE MHOPMaLMOHHO-6MbnmMoTeyHble cnuctemMsl (ANBC). OcHOBHbIE OYHKUUM U UHCTPYMEHTLI OBC.
Bubnuorpaguyeckme 6a3bl faHHbIX Hay4YHbIX Ny6nukaumin: 6a3osble yHKUUN.

Hay4Ho-uccnegoBaTensCckne NOUCKOBbIE CUCTEMBI. ONEKTPOHHbIE apXUBbI C OTKPbITbIM AOCTYNOM ANS HAay4YHbIX
cTaTeln 1 NPenpUHTOB: OCHOBHbIE DYHKUMK, dopmaT nybnukaumi. LintuposaHme HaydHbIX nyGnvkaumn.

HaykomeTpuka, HaykoMeTpuyeckue nokasarenu. OCHOBHbIE MOHATUA: MHAEKC uuTupoBaHus (ML), nmnakr-
daktop (ND), nudbomeTpusi, GubnuomeTpms. Tunbl MHOEKCOB.

HaumnoHanbHble 1 MexayHapoaHble MHOEKCHI LUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4yHoro LMTMPOBaHUS.
Poccuiickmn nHgekc HayyHoro umtuposanus (PUHLL). HaykomeTtpudeckuin uHcTpymeHTapuii PUHLL.

WHbopMaLMOHHbIE TEXHOMOMMU U 3NEKTPOHHbIE MHCTPYMEHTbI NMOATOTOBKM Hay4HbIX Ny6nuvkauui. TekcToBble
NpoLieccopbl U CUCTEMbI KOMMBIOTEPHON BEPCTKM.

10

dopmaTbl Bubnmorpadmyeckon nHdopmaumum, cuctembl ynpasneHms Gubnuorpadpuen B TEKCTOBbIX
npoueccopax M CUCTEMAxX KOMMbIOTEPHOWN BEPCTKM.

11

WHCTpyMeHTbI TabnmnyHoro npowueccopa Af1si peLleHmnst NpyknagHbIx Hay4yHO-1ccreaoBaTeibCkmMx 3agad.
OcHoBHble TabnunyHble npoleccopbl. CpeAcTBa BU3yanm3aumsi Hay4YHbIX JaHHbIX.

12

WHCTpyMeHTbI TabnMyHOro npoLeccopa Ans peLlueHns NpuknagHbIX Hay4YHo-uccnegoBaTenbckux 3agad. dopmar
XPaHeHWs!, UMMOPT U 3CKMOPT HAaYYHbIX U SKCMEPUMEHTarbHbIX AAHHbIX B Cpedy TabnuyHoro npoueccopa.
CratucTnyeckrne MHCTPYMEHTbI NakeTa aHanu3aa ans 06paboTkun Hay4YHO-UCCreoBaTeNbKUX AaHHbIX.

13

ONEeKTPOHHbIE MHCTPYMEHTHLI M NporpaMmMHoe obecneyeHne NOArOTOBKN Hay4YHbIX Npe3eHTaummn, 4OKNag0B 1
BbICTyNneHun. NMporpaMmmHoe obecneyeHne anst NOAroToBKM U MPOCMOTPA Npe3eHTaumin B OPMCHbIX MaKkeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0becrneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. dopmat nepeHocnmbix okymeHToB (PDF). CBsA3biBaHMe 0O0BHEKTOB, MMMOPT MynbTUMeana u
c034aHne MHTEPaKTMBHbIX Mpe3eHTaLuin.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4HO-MccneaoBaTenbCckoro npolecca: n3snedyeHme
3HaHW 1 aHanu3 gaHHbIx. OpraHMsauus 3HaHu B cuctemax MW, mogenu npeacrtasneHms 3HaHuin. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

UckyccTBeHHbIN nHtennekT (M) B npuknagHbIX 3agavax HayyHo-mccnegoBaTenbCcKkoro npolecca.
MHTennekTyanbHble NpOrpaMMHbIe KOMMEKChI 1 NnaTtdopMbl Anst 06paboTkm 60MbLIMX AAHHBLIX, U3BIEYEHUS
3HaHWN K rMy6GoKoro aHanmaa.

17

MHCTPYMEHTbI KOMMBLIOTEPHBLIX CUCTEM aHaNUTUYECKUX U YUCMEHHbIX PeLleHNn B Hay4YHO- nccregoBaTernbCeKmx
3apavax. PelleHune Hay4Ho- uccriegoBaTtenbckux 3agad metogamu CAE (Computer Aided Engineering).
Crartuctmdeckas obpaboTka n BM3yanmsaumnsa AaHHbIX B cucTemax KomnbtotepHon anrebpol (CKA).

18

MHCprMeHTbI KOMMbKTEPHbLIX CUCTEM aHANTUTUYECKUX N YUCTTEHHbIX pel.ueHvu7| B Hay4HO- uccnegoBaTesibCKnx
3agadax. AHann3 mateMaTu4eckon Mogenu, pa3pa60T|<a MMUTALNOHHON MOLENN.

19

CneumanbHbie MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA ANA pelleHnsA
NpuKnaaHbIX Hay4YHO- UccrnegoBaTesibCKMX 3aaady: ncnosibsoBaHmne OMONMoTEK aHanu3a AaHHbIX, pelieHve
BblYMCNUTENbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aaayvu, Keuchbl)




- Co3pgaTb uepapxuto ctunen oopMmaTMpoBaHUSA HayvyHoO-uccnegoBaTenbckon nybnukaumm B cpefe TEKCTOBOrO
npoueccopa.

- BctaButb MaTemMaTuyeckyto opMyn 1 co3aaTtb NEPEKPECTHYHO CCbINKY Ha AaHHbIN OOBHEKT.

- BknounTb 3alumTy aneKTpoOHHOro TEKCTOBOroO JOKYMEHTa B cpee TEKCTOBOro npoleccopa.

- CospgaTtb Makpoc aBTomMaTusaumm ocopmneHms (dhopmMaTpoBaHusi) TEKCTa B Cpefie TEKCTOBOro npoleccopa
(no BapnaHTam).

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cosgatb aBTOMaTMyecKkue ChnWCKM Hymepauumu wnnlctpaumi wn Tabnuy  HayyYHo-uccrnegoBaTenbCKon
ny6nukaymm.

- Co3paTb cuCTEMY NepPeKPECTHBIX CCbINOK HAa 06bEeKThI (Tabnuua, pucyHoK, dhopmMyna) aNeKTPOHHOIO TEKCTOBOMO
OOKyMeHTa.

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nNybnmkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHLIA Ha CTUMe
odopmneHnus ubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

- MocTtpoute rpaduk dyHKuuM (N0 BapuaHTy) M OTOOpasnTb NWHUIO TpeHda C MOMOLLBbI WMHCTPYMEHTOB
TabnmyHoro npoueccopa.

- MNocTponTb rucTorpammy M BbINONHUTE 0OpaboTKy Habopa cnyyarHO CreHepuMpoBaHHbIX BEnMYMH (Mo
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpaMmmMHOM MOLENW MPOrHO3NPOBaHUS B CPede CUCTEMbl KOMMbIOTEPHOW
anrebpsbl (Mathcad, MAXIMA).

- BbInonHMTE aHanM3 OCHOBHbLIX CTAaTUCTUYECKUX (PYHKUMIA, 3aKOHOB pacnpefeneHnss 1 MeToAoB reHepauuu
Crny4anHbIX cobbITMI B MpUKNagHbix 0PUCHBIX NporpaMMHbIX naketax (MS Excel, HagcTpoika "AHann3 gaHHbIX").

- PeannsoBaTb YUCNEHHbIV SKCNIEPUMEHT NPUMEHMMOCTN METOAOB CTAaTUCTUHECKUX UCNBITAHWI ANsi BbIYUCTIEHUS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHeHns 3assok CMO. PeanusoBaTb BblYMWUCIEHWS B MPUKNAgHOM MaTemMaTMYeckom nakete
(MathCAD, MAXIMA).

- PeannsoBate mMogenb HEWpPOCETU C OOHWM BHYTPEHHWM CIIOEM W LENOYUCAEHHBIMU WHGAOPMALNOHHBIMMU
BXOZ4amu (s13blK nporpamMmmunpoBaHus Python).

4.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUS 3HaHUWA, YMeHUI, BnageHun (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMexXyTo4HoOM aTTecTauum 1 nopsaok NMMKBUAaUUmM akageMnyeckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOM aTTecTauun perfiaMmeHTMpPoOBaHO NoKanbHbIM HOpMaTMBHbIM aktom CII6IMYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHada + MucbMeHHasda KomnbloTepHoe TecTupoBaHue WHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOHYHON aTTecTaumm No AUCUUNIINHe

Bpems Ha nogroToBky otBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbIMONMHEHME MPAKTUYECKOro 3afdaHusi C MPUMEHEHWEM BbIYMCIMTENBbHONW TEXHWKU cocTaBnsieT 20
MUHYT.

Mpu npoBeaeHMMN 3a4eTa He paspeLlaeTcs NoNb30BaThCs Y4eOHBIMM MaTepuanamm.

3aueT NpoBOAUTCS B KOMMbLIOTEPHOM Kracce.

5. YYEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
5.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccbinka
5.1.1 OcHoBHas y4ye6Has nuTepaTtypa
NeBunukas, J1. I1.,]CnctemMHubIn aHanua 7] MockBa: Poccuiickni https://www.iprbooks
MopryHos, B. M.,|npuHaTue pelueHnmn YHMBEPCUTET TpaHcnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUINT)
Jariko, H. B.,|MaTtemaTtnka u Bbl4MCREHUSA ) . https://www.iprbooks
Kapnactok, U. B. B Mathcad AcTtpaxaH: ACTpaxaﬂCKMM hop.ru/115494.html
rocyaapCTBEHHbIN
apXUTEKTypHO- 2021
CTPOUTENBHLIN
yHuBepcuteT, 96C ACB




MewwepskoBa ..,

Teopusi cMCTEM M CUCTEMHBIN

CaHkr-leTepbypr:

http://publish.sutd.ru/

BonbHoBa [1.B. aHanus 2022 tp_ext_inf_publish.ph
CriervyiTA p?id=2022105
Cynratynnuna, A. T.,|CnctemHbin aHanus " https://www.iprbooks
basaHoBa, A. A. dyHKLUMOHansHoe Mocksa: Poccunckun hop.ru/115891.html
MogennpoBaHue Bun3Hec-| yHnmBepcuTeT TpaHcnopTa 2021
npoLeccos Ha OCHOBe (MUAT)
CTPYKTYPHOro nogxoAa
MumeHos B. U.,|Cuctemsl NCKYCCTBEHHOro http://publish.sutd.ru/
Hebaes . A. uHTennekra. WHCTpyMeHThI CaHkr-leTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTKu. OKcnepTHbIe Crerynrtq p?id=202316
CUCTEMbI
domuH, B. T. MaTtematundyeckoe ) . https://www.iprbooks
MOLENUMPOBaHNE B CUCTEME Caparos: CapaTOBCf(V'V' hop.ru/108693.html
MathCAD rocygapCTBEHHbIN
TEXHUYECKUI YHUBEPCUTET 2020
mmenn KO.A. MarapuHa,
OBC ACB
lepwrTelin, HO. M. MHdopmaunoHHble . _o https://www.iprbooks
TEXHOMOMMN MOAENMPOBaHUs Mocksa: Poccuickuit hop.ru/115841.html
B13HEC-NPOLIECCOB YHUBEpPCUTET TpaHcnopTa 2020
(MUAT)
MpoTtogpsikoHos, A. B.,|Anroputmbl Data Science wn . https://www.iprbooks
Mbinos, M. A.,|nx npakTnyeckas MOCKBaI’/IBOHOma' Wrdpa 2022 hop.ru/124000.html
-NHxeHepusn
CapgosHukos, B. E. peanunsaumnsa Ha Python
Bocko6owHukos, tO. E. |[O6paboTka n aHanus HoBocunbupck: https://www.iprbooks
3KCNepMMeHTanbHbIX AaHHbIX Hosocunbupckum hop.ru/107639.html
B naketax MathCAD wu Excel rocyapCTBEHHbIN
apXUTEKTYPHO- 2020
CTPOUTENbHbIN
yHuBepcuteT (CnbcTpuH),
OBC ACB
anuesa, H. B.,|VHdopmaLmoHHbIe Mocksa: spatensckui 2020 https://www.iprbooks
lanues, X. K. TEeXHOMNornn B yrnpasneHnu Jdom MNCunC hop.ru/116994.html
5.1.2 lononHuTenbHasa yyebHasa nutepartypa
nebos B.W.,|MNpakTukym no https://ibooks.ru/read
Kpusonanos C.A. MaTemaTU4ecKom ing.php?
CTaTUCTUKE. lNpoBepka Mockea: MpomeTeli 2019 short=1&productid=3
rmnoTes3 C MCMosib30BaHNEM 65848
Excel, MatCalc, R u Python:
YyebHoe nocobue
3aBbsnos, O. I.,|Teopua BepoATHOCTEN MU https://www.iprbooks
MoanoBeTHas, 0. B. [matematudeckass ctaTtucTuka M . . hop.ru/94548.html
ocksa: [NpomeTen 2018
C npumeHeHnem Excel wu
Maxima
MuwveHos B. W. KorHutuBHbIe CaHKT-TeTepbypr: http://publish.sutd.ru/
MHOPMaLMOHHbIE crerynTa ) 2022 tp_ext_inf_publish.ph
TEXHOJIOMUU U CUCTEMBI p?id=202256
MakkuHnn, Yac,|Python n aHanus gaHHbIX Capartos: 2019 https://www.iprbooks
CnunHkuHa, A. lMpodobpasoBaHune hop.ru/88752.html
MumeHoB B.W.,|MeToabl 0bpaboTkm http://publish.sutd.ru/
Cyspanos E.l,|[vHdopmaumm B HayyHbIX cre.: crerynrtp 2015 tp_ext_inf_publish.ph
BopoHoe M.B. NccneaoBaHnsIxX p?id=2641
MakkuHnn, Yac,|Python n aHanus gaHHbIx Capartos: 2019 http://www.iprbooksh
CnunHkuHa, A. MpodobpasoBaHue op.ru/88752.html
Mnac x. Bangep Python gns cnoxHbix 3agauv: https://ibooks.ru/read
HayKa 0 AaHHbIX N MallUHHOE . ing.php?
06§qume CanikT-Tetepbypr: MuTep 2018 shgoft:g&productidﬂ
56721
Pyaenko, b. . KopensumoHHo- KpacHospck: Cnbnpckmn https://www.iprbooks
PErpecuoHHbI  aHanus B rocyaapCTBEHHbI hop.ru/107205.htm|
Excel n Mathcad YH/BEPCUTET HayKku n 2020

TEXHOMNOIM UMEHU
akagemuka M.®P.
PeweTHeBa




Mockanes, [1. B.,|OcHoBbl MaTemaTuyeckoro| BopoHex: BopoHexckuii http://www.iprbooksh
Waukun, B. T. MOAENMpoBaHNA B cuUcteme "ocypapcTBeHHbIN op.ru/72724.html
Maxima ArpapHbIn YHuBepcuteT 2015
uM. Mmnepatopa lMNeTpa
MepBoro
Kopobosa, JI. A.|Cratuctuyeckaa obpaboTtka| BopoHex: BopoHexcKui http://www.iprbooksh
YepHaesa, C. H.|oaHHbIX B cpege wxMaxima rocy4apCTBEHHbIN 2019 0p.ru/88437.html
CacoHoBa, 0. A, yHuBepcuteT
Oenncenko, B. B. WHXEHEPHbIX TEXHONOMNM
KpemeHb, E. B.,|YuncneHHble MeToabl: https://www.iprbooks
KpemeHb, 0. A, |npaktukym B MathCad MuHck: Bblilwaniwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
UnbuHa, B. A.,|Cuctema aHanMTU4eCcKnx Mocksa, VxeBck: https://lwww.iprbooks
Cunaes, . K. BbluncneHun MAXIMA pgnsa PerynsipHas n hop.ru/92000.html
PU3NKOB-TEOPETMKOB XaoTuyeckas AnHamMmmka, 2019
MHCTUTYT KOMMbIOTEPHbIX
ncenegoBaHumn

5.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

Bubnunorpadmnyeckasa 6asa gaHHbIX HayYHbIX NyGAMKaLMA POCCUMCKMX YHEHBIX U UHOEKC LMTUPOBAHUSA HAYYHbIX
ctaten. [OnekTpoHHbIn pecypcl. URL: http://elibrary.ru/project_risc.asp

HayuHas anektpoHHas 6ubnuoteka (ELIBRARY.ru). [QnekTpoHHbIn pecypc]. URL: http://elibrary.ru/

OnEKTPOHHBIN apXMB C OTKPbITbIM JOCTYNOM AN HAYYHbIX CTaTen U NPEnpUHTOB. [ONeKTPOoHHbIN pecypc]. URL:
https://arxiv.org/

OneKkTpoHHO-0MbnMoTeyvHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKkTpoHHO-6MGnmoTeyHasa cuctema "lOpant" [OnekTpoHHbI pecypc]. URL: https://urait.ru/

OneKkTpoHHas 6ubnuoTeka y4ebHblx naganun CMoerynTa [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa crnpaBoyHasi cucteMa «JMEeKTPOHHbIM LeHTp cnpaeBkm u obydeHua Microsoft Office»
[OnekTpoHHbIf pecypc]. URL: https://support.office.com/ru-RU)

MHdopmaumoHHaa cuctema OH-naviH JOKYMEHTauuu Mo fA3blKy nporpammupoBaHusi Python [OnekTpoHHbIv
pecypc]. URL: https://docs.python.org/3/

OTKpbiTas ceTeBass MH(OPMALMOHHAA BUKM-3HUMKNOMNEOUS MO MALIMHHOMY OOYYEHUIO U aHanm3y AaHHbIX
[BnekTpoHHbIN pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro oéecneyeHust

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema ans OOHapyXeHWUsi TEKCTOBbIX 3aMMCTBOBAHUM B Y4ebHbIX M HayyHbix paboTax
«AHTUNNarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneH4eckasn Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

5.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbHOro
npouecca no gucuuniuvHe

AyauTtopwus OcHalleHne

CneuunanuavpoBaHHas Mebenb; KOMMblOTEPHAs TEXHUKA; Habopbl OEMOHCTPaLUOHHOIO
. obopyaoBaHusA, cryxawue Ans npeactaBneHnss yyebHow uHgopmaumm (cTaumoHapHoe
KomnbtoTepHbIn knacc MynbTUMeOUNHOe 00OpyaOBaHNE) - MyNbTUMEANAHASA NPOEKUMOHHas cuctema (MynbTuMmeama
NPOEKTOP M 3KPaH).
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