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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCygapCTBEHHbLIX TPEOOBAHUI K CTPYKTYpPE MporpamMmm NogroToBKM HayYHbIX U HAy4YHO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeTOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM N 0COOEHHOCTEN OTAENbHbBIX KaTEropui acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):

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

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

OT BbINycKkatoLLeln kadeapbl: Bunb4inHckasa-
3asegytowmin kadeapon ByTteHko MapuHa
OpyappoosHa

MeToaunyeckuin otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CHopMMpoBaTh Y acnMpaHTOB 3HAHUS,, YMEHUS U HaBbIKOB OGNacT NMpUMEHEeHUs
BbICOKUX ~ TEXHOMOIMA U MNpuKnagHbix cpeactB (B T.4. OCHOBaHHbIX HA  WCKYCCTBEHHOM  WHTENSEKTE)
MHPOPMALMOHHO-KOMMYHMKaLMOHHOTO KOMMJiekca B 06pasoBaTenbHON M HayYHO-UCCRenoBaTENbCKON AesTeNbHOCTY

1.2 3apayv AUCLUMNNUNHDI:

- O3HaKoOMWTb C NEpPeAOBLIMM NOAX0AaMU U METOAONOMMAMM UCMOSNb30BaHUSA

npuknagHbiX MHpOPMaLMOHHO-KOMMYHMKaLMOHHBIX TEXHOMOMMIA B HAy4HO-UCCNea0BaTeNIbCkoM npoLecce.

- CchopMupoBaTh HaBbIKM MPaKTUYECKOro MPUMEHEHNS NPUKNAAHBIX CUCTEM

WCKYCCTBEHHOrO  MHTEMNNeKTa, WHMPOPMALMOHHBIX CUCTEM, (PYHKLMOHMPYIOWMUX HA OCHOBE  BbICOKUX
KOMMbIOTEPHbLIX TEXHOMOrni, obecrneynmBaloLyX aBTOMaTM3auMi0 BBOAA, HaKoMMNeHus, o6paGoTku, nepenaym,
onepaTMBHOrO YNpaBreHUst Hay4YHOW U UCCREeAoBaTENbCKON MH(OPMaLMEN.

- BblpabotaTb npakTMyeckue nNpuUKNagHble HaBbIKM  UCMOSb30BaHUA MHGOPMALIMOHHBIX PEeCYpCoB B
obpasoBaTenbHON U Hay4YHO-UCCNEAoBaTENbCKON AeSATENBHOCTY.

- OBnapeTb TEXHUYECKUMU Npuemammn paboTbl B cUCTEMAaX KOMNEKTUBHOMO JOCTYMNa K 06MnayHbiM XpaHumLwam
Hay4HbIX W MCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUmm, NPOBEAEHUS 1 NPeACTaBIEeHNs pe3yrbTaToB HAy4YHOro uccrieqoBaHus.

- Pa3BuTb cnocobHOCTU K OBY4YeHWI0, PasBUTMIO U peanusauuy Hay4yHO-UCCIe[oBaTeNbCKOro MoTeHuuana B
YCOBWSIX HENPEPbIBHOMO PasBUTUS

1 COBEPLLEHCTBOBAHUSI CPEACTB KOMMNIekca MHOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTUM.

1.3 MecTo AMCUMNAMHBI B CTPYKType NporpaMMbl acnupaHTypbl:

OucumnnuHa oTHocuTea K OBpasoBaTenbHOMY KOMMOHEHTY «ucUMnnuHbl (Mogynu)» MporpaMmMbl MoaroTOBKM
Hay4HbIX U HAay4YHO-MEegarorMyecknx KaapoBs B acnmpaHType

3HaHWA 1 yMeHUs, NMonyyYeHHbIe acnupaHTamMm NPy M3y4eHUn AaHHON ANCLUMMNUHBI, HEOBXOAMMbI NPY NOATrOTOBKE
K coade KaHOuaaTCKOro aK3ameHa M HanmcaHum AMccepTaumoHHON paboThl

MHoCTpaHHbIN A3bIK

MoaroTtoBka nybnuvkauuii U (MnNn) 3asiBOK Ha NaTeHTbl HA U30OpeTeHWs, NonesHble MOAENW, NPOMbILLIIEHHbIE
006pasubl, CenekUnoHHble OOCTMKEHUS, CBUAETENbCTBA O rOCyAapCTBEHHONW permcTpaummn nporpaMm Ans 3rnekTPOHHbIX
BbIYMCIIUTENbHBIX MaliWH, 6a3 AaHHbIX, TOMNOMOMMIA UHTErpanbHbIX MUKPOCXEM, NPedyCMOTPEHHbIX ab3aLeM YeTBepTbiM
nyHkTa 5 beiepanbHbIX rocy4apCTBEHHbIX TpeboBaHWi

MeTogonorusi npoBeAeHNs UCCNeaoBaHUst U METOAMKA HaNUcaHUs auccepTaumm

Haquaﬂ AeATeNbHOCTb, HanpaBieHHada Ha NoAroToBKy AnmccepTaunm K 3aluTe

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIUMNIINHDI

KoHTakTHasa
paboTta

dopma
TekyLlero
KOHTpons

CcpP
Nek. Mp. (4achbt)
(vacbl) | (vacebl)

HaumeHoBaHuWe u cogepxaHue pasgenos, TeM U y4ebHbIX
3aHATUN

CemecTp
(kypc ana 3A0)

Paspgen 1. MHdopmMaLMoHHbIe TexXHomnoruu,
kmbepHeTn3aums " CUCTEMHbBIN noaxon B
Hay4YHO-UccrefoBaTeNbCKON AeATENbHOCTU.

Tema 1. OcHOBHble nogxodbl M MeToOONOrmn TEopUn
cuctem n CUCTEMHOro aHanmsa B
Hay4HO-UccneaoBaTenbCKon DesTenbHOCTH.
Knaccudukaums cuctem, aHanus npobnemaTuku,
CUCTEMHasi MeToOoriorns, MoAenb CUCTEeMbl, CTPYKTypa.
3apaun aHanusa cuctem. CuctemMHoe onucaHne obbekTa.
Crtpatndukaumsa obbekta HabnogeHns n aTtpmbytusaums.
MeTogbl  onucaHua  cuctem:  (PEHOMEHOSIOrMYECKUH,
CEeMaHTUYECKUA, CUCTEMHBIN, NOTMYECKUN, CTPYKTYPHbIN, 1 T
(PYHKLMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbLIN,
NHPOPMaLIMOHHbLIN, Lenesomn, 3a/1a4HbIN, 1 1 2
MaTtemaTU4eCKun, akcnepTHbln, Jenbdun, MO3roBon aTtaku,
accoumnaTUBHbIN.

MpakTuyeckue 3aHATUS: paspaboTka npoekra
nccrneaoBaHUs cuctembl, noabop MEeToA0NOrMYeckon,
aHanUTUYecKon, maTeMaTUYecKon MoAenu AN OnMcaHus
MPOLECCOB  WCCNeayemMon  CUCTEMbI,  BU3yanu3auus
npouecca nccneaoBaHus CUCTEMBI, paspaboTka
avnarpaMmbl  CBSA3€, COCTaBleHWe WHTENMeKT-KapThbl,
accoumaTvBHas KapTa.




Tema 2. MopgenupoBaHne cucteMm, onpegeneHue
CUCTEMHOW MOJenn: KadeCTBeHHble U dopMarsbHble
aTpubyTbl, 3ajaya aHanmM3a, nnaH 3KCMepUMEHTa,
MoAenNupoBaHMe U cumynsuus, obpaboTka pesynbTaToB
nsmepeHuni. UtepatnBHocTb cuctemHoro noaxona. O63op
KNOEpPHETUYECKMX MOAXOLOB B CUCTEMHOM aHanuse,
knbepHeTusauma  cuctemHoro  nogxopa. Wepapxus
KNOEPHETUYECKUX anrOpuUTMOB B CTPYKTYpe CUCTEMHOrO
nogxoda. Mogenv KoMMnbOTEPHOIO MPOrHO3UPOBaHMS ANs
pelleHns CUCTEMHbIX 3agadv. HempoceteBble mogenu B
CUCTEMHBIX  WCCNEefoBaHWsX, CUCTEMbI Ha  OCHOBE
rmybokoro MawuHHOro 00y4yeHuss, o00630p npuMepoB
peLleHns NpuKnagHbiX 3agadqy ¢ NMOMOLLBbI HENPOCETEBONO
noagxopaa.

MpakTuyeckne 3aHATMA: aHanM3 MOAENU KOMMbIOTEPHOro
NMPOrHO3MPOBaHWS, peanusauns TEXHUYECKOro NporHosa B
NPUKNaaHOM  BbIYUCIIMTENBHOM MNPOrpamMMHOM  MakeTe,
NMOCTPOEHME HEeMpoCeTeBOM MOAenM CcCucTembl, aHanus
apxXuTeKTypbl 1 AeTanen NporpaMmmMHoON peanvsauum.

Paspen 2. OneKTPOHHble onbnmnoTeku,
6ubnuorpacuyeckme 6asbl AaHHbIX, WHOEKCMPOBaHWE U
HaykoMeTpu4eckme CUCTEMBI.

Tema 3. OneKTpOHHble MHMOPMAaLNOHHO-OMBNMOTEYHbIE
cuctembl (BUNBC). OcHoBHblE (PyHKUMM M MHCTpYMeHTbl OBC
"IIAHb", IPRbooks, Ambykc (ibooks.ru), YHuBepcuTeTckas
6ubnuoteka onHnavH. Bubnunorpadudeckne 6a3bl  AaHHbIX
Hay4HbIX Nybnvkaumn: nHtepdenc nonb3osatens u 6asosBble
dyHKUMN obpasoBaTenbHoM nnatdopmbl KOpaiT, anekTpoHHas
6ubnuoTteka elibrary.ru,

YHuBepcuteTckas nccriegosatensckas cuctema (YUC Poccus).
Hay4yHo-uccnegoBaTensckne nouckosble cuctemsl: Google
Scholar (Akagemusi), Buknyy4ebHukn, BukuBepcuteT npoekTa
Wikipedia. OneKkTpoHHbIe apxuBbl C OTKPbITbIM OCTYNOM Ans
Hay4yHblX CTaTenm W nNpenpuHTOB (arxiv.org), uHTepden,
OCHOBHble yHKLUUK, nNoucK nybnukaumn, mopepupoBaHue,
dopmat nybnukaumn. LintupoBaHue HayyHbIX nybGnvkaumm,
cuctema "AHTunnaruat”, npoBepka TEKCTOBbIX JOKYMEHTOB Ha
Hanuyve 3anmMcTBOBaHUN.

MpakTuyeckne 3aHATUS: opraHu3aumst paboTbl C npodunem
none3oBatens B OWBC w©n HayyHO-uccregoBaTenbCKUX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PEeCcypCcoB MyONMYHbIX
obpaszoBaTtenbHbIX MnaTgopM, WMHCTPYMEHTblI LIMTUPOBAHUS,
UMNOPT WM 3KCnopT  Gubnuorpaduyeckon  nHDoOpMauuK,
nporpaMmmHoe obecneveHune opraHusauum Gudnmorpadmnyeckmx
OaHHbIX, opMaTbl, CTUNN U CTaHgapTbl Bubnmorpadunyeckon
NHpopmaunu.




Tema 4. HaykomeTpuka, HaykOMeTpuyeckue rokasaTenu.
OCHOBHbIE MNOHATUA: WHAEKC uuTupoBaHus (ML), wmnakt-
daktop (NP), nHdbomeTpus, GnubnuomeTpus, runepaBToOpPCTBO,
ResearcherID, peueHanpoBanue, DOIL. Tunbl MHOEKCOB: XupLua,
KappawbsH, PUHL, g-uHaekc, i- nnaeke, CiteScore. OCHOBHble
arperartopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
NCTUHA MIY. HauuoHanbHble U MexayHapoaHble WHOEKCbI
UMTUPOBAHUA, CUCTEMbI yKasaTenem Hay4yHoro LUTUPOBAHUS.
Poccuinckmin nHgekc HayydHoro umtuposanus (PUHL), HayyHble
nyénvkaunm pPOCCUMCKUX YYEHbIX W  WMHOEKC LUTUPOBAHUS
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymeHtapuin PUHL,
npodunb aBTopa, Nouck nydénukauun, paborta ¢ n3gaHMaMm 1
nepuoanNKon. MpuBaska nybnvkauun, dopmmpoBaHme
KOnneKkymn.

lMpakTuyeckne 3aHATUSA: JUYHBIA  KabuHeT nonb3oBaTens
PVHL], pabota Cc HaykOMETPUYECKMM WHCTPYMEHTapUEM,
npodunb aBTopa, MNOWCK nNybnuvkauum 1 U3gaHun,
dopmMmpoBaHMe crnmcka nyonmkauui.

Pasgen 3. WHdopmaTtusaums Hay4HO-uccnegoBaTenbCckon
OeATenbHOCTW, KOMMbIOTEPHbIE CPeacTBa MOAAEPXKKN HayvyHO
-“ccneaoBaTenbCKoro npowecca.

Tema 5. WHOPMAUMOHHBIE TEXHOMOMMW U 3NEKTPOHHbIE
WMHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGrvkaumin. TekcToBble
npoueccopel  (MS  Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord wn T1.4.), cucTtemsl
koMmnbloTepHon BepcTkn (TeX, LaTeX, naket GNU TeXmacs).
WmnopTt, akcnopT U1 dopmaTtel  Gubnuorpadudeckon
nHdopmauumm, cuctembl ynpasneHus Oubnuorpacdwmen B
TEKCTOBbIX MpoLeccopax U CUCTEMax KOMMbIOTEPHOW BEPCTKM
(BibTeX, nakeTtbl Mendeley, Jabref un T1.4.). KomnbioTepHble
WHCTPYMEHTbl, CpeAcTBa  OpraHuM3auMuM U1 MNOATOTOBKU
SMEKTPOHHbIX TEKCTOBbIX AOKYMEHTOB B cpede TeKCTOBOro
npoueccopa. LlabnoHu3auma OokymeHTOB. ABTOMaTUyeckune
cTUnK. CospgaHue " penakTupoBaHue cTunen.
MHoroypoBHeBble cnucku. Habop matematudeckux copmyn.
3awmTa 9neKkTpoHHoro pfokymeHTta. Co3gaHne MakpoCoB.
Ccbinku. ABTOMaTn4eckoe cosgaHve ornaBneHus.
ABTOMaTM4eckas Hymepauus ClMCKOB UNKCTpaummn u Tabnuu,.
lMepekpecTHble CChINKN Ha 0O BbEKTbl 3NEKTPOHHOrO AOKYMEHTA.
Co3sgaHue cnucka nutepaTtypbl.

MpakTuyeckne  3aHATUS:  co3faHue,  OOpMIIEHME U
dopmaTMpoBaHME  TEKCTOBLIX  Hay4YHO-UCCREeaoBaTENbCKUX
OOKYMEHTOB B Cpefe TEeKCTOBOro npoleccopa, opraHusauus
KONNEKTUBHOIO AOCTYNA K 3NEKTPOHHbLIM [OKYMEHTaM B cpeae
obnayHon cnyxbbl (OneDrive, Google Drive, Angekc.uck,
O6nako Mail.ru).




Tema 6. IHCTpymMeHTbl TabnuyHOro npoleccopa Ans peLueHus
npuKnagHbIX HaydyHo-uccnegoBatenbckux 3agady. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauun Hag
MaccuMBamMmu U matpuuamu B TabnnyHom npotueccope. PelueHne
CUCTEMbl  YPaABHEHUA  Pa3NNYHbIMU  BbIYUCIUTENBHLIMU
mMeTogamMu. IHCTpyMeHTbI ANst peLleHns aHanuTu4eckux 3agay:
aHanmM3  «4Tto  ecnuy».  WHCTpyMeHTbl  Ans  pelleHust
aHanuMTUYeCcKMx 3afay: «MouUCK pelleHus». WHCTpyMeHTbI
TabnuyHoro npoueccopa Ang paboTel C AuarpaMmamu wu
rpacomkamun  yHkuun. Cpenctsa  Bu3yanusaumsi  HayuvHbIX
OaHHbIX. dopmaT XpaHeHus, UMMNOPT U 3CKMOPT HaYyYHbIX U
3KCMEepUMMEHTanbHbIX  AaHHbIX B cpedy  TabnuyHoro
npoueccopa. [lakeT pacwupeHusa: HaacTponka "AHanu3a
AaHHbIX". CTaTucTYecKkne MHCTPYMEHTbI NakeTa aHanusa ans
06paboTKn Hay4yHO-MCCneaoBaTeNbKMX AaHHbIX: TMCTporpamma,
BEPOSITHOCTHbIE pacnpeneneHns, ynopsifoYeHne gaHHbIX, paHr,
NPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpakTuyeckne 3aHATUSA: pacdeT MaTeMaTUYECKMX, UHXKEHEPHbIX
N 3KOHOMMYECKMX 3adad B cpege TabnuyHOro npoueccopa,
BM3yanusaumsi 1 ctaTuctudeckas obpaboTka AaHHbIX.

Tema 7. OnNEKTPOHHbIE WHCTPYMEHTbI W  MpOrpaMMHoOe
obecneyeHre NOArOTOBKMN Hay4HbIX NMPe3eHTauun, A0KNagoB U
BbICTynneHun. MNMporpammHoe obecnedeHne onsd NOArOTOBKM U
npocMoTpa npe3eHTauun B oducHbix naketax (OpenOffice
Impress, PowerPoint). NogrotoBku npeseHTauum B cuctemMax
KoMnbloTepHor BepcTku (Scribus, LaTeX Beamer). ®opmart
nepeHocuMbix gokymeHtoB (PDF). NHCTpymeHTbl pa3paboTku
3MNEKTPOHHbIX  Mpe3eHTauun:  WwabnoHbl, co3jaHue
pedakTMpoBaHue CTUNENn, CNMCKK, MaTemaTudeckme opmyrebl,
unnctpaumm 1 Tabnuubl. CBA3biBaHME OOBEKTOB, UMMOPT
MyrnbTUMEAMa U CO34aHNe UHTEPAKTUBHbIX NPE3eHTaUun.

MpakTuyeckne 3aHATUA: CTPYKTypu3auus w odopmrieHne
Hay4HO-UCCNefoBaTENbCKUX  [OKNAfoOB M 3MEKTPOHHbIX
npes3eHTauun, opraHusauusl KOMMEeKTMBHOIO  JocTyna K
Nnpe3eHTauMoHHbIM MaTepuanam B cpefe obnayHon cnyxobl
(OneDrive, Google Drive, Angekc.Ouck u 1.4.).

Pasgen 4. WHTennekTyanbHbI NOAXOL, BblYUCAUTENbHbIE Y
MaLUUHHbIE TexHonornm obpaboTkn Hay4Ho-
nccnenoBaTenbCkMX AaHHbIX.

Tema 8. WckycctBeHHbln wHTennekt (M) B npuknagHbix
3agavax HayyYHo-UccregoBaTenbCKoro npouecca: u3BneveHue
3HaHWM N aHanuM3 gaHHbIx. OpraHMsauusa 3HaHUMM B cucTemax
U, mogenu npeactaBneHnst 3HaHUN. PaspaboTka aKcnepTHbIX
cuctem (OC) Kak HaydyHoO- wuccrnepoBaTtenbckasd 3agava.
MpumeHeHne cuctem (rnybokoro) mMawmMHHOro oby4veHus ansi
peLeHns MpUKIagHbIX Hay4YHO-UCCNeaoBaTENbCKUX 3agaud:
obyueHue, TeCTUpPOBaHue, Banuaauus pe3ynbTaToB.
MHTennekTyanbHble NporpamMmmHbie KOMMIIEKChl M NnaTopMmbl
ans obpaboTkm OBOonblIMX AaHHbLIX, W3BIIEYEHUS 3HAHWUA U
rnybokoro aHanusa (Deductor/Loginom).

MpakTuyeckme 3aHATUS: HEMPOHHbIE CTPYKTYPbI (MEPCENnTPOHI,
HeMpoceTU, HEMPOHHbIE KOMMbIOTEPbI), aHanu3 n cnHtes VN,
npumepsbl peanusauun nn B npuKNagHbIX
Hay4HO-UCCcrneaoBaTenbCKNX 3agavax.




Tema 9. MHCTpYMEHTHI KOMMbIOTEPHbLIX ~ CUCTEM
aHanUTUYEeCKUX W  YUCIIEHHBbIX pPELUEHUN B  Hay4HO-
nccregoBaTenbCKUx 3agavax. PeweHne Hay4Ho-
nccnegoBaTtenbcknx 3agad mMetogamm CAE  (Computer
Aided Engineering). Crtatuctnyeckas obpabotka u
BM3yanunsauusi JaHHbIX B CUCTEMAX KOMMbIOTEPHOM anrebpbl
(CKA): PTC Mathcad, Maxima. AHanu3 maTemMaTU4ecKou
Mogenm, paspaboTka UMUTaLNOHHOMN Mogenu.
CneunaneHble  UHCTPYMEHTbI U CpPeacTBa  S3bIKOB
NporpaMMmMpPOBaHUSA  BbICOKOTO YPOBHS  Ans  pelueHus
NPWKNagHbIX Hay4Ho- nccregoBaTenbCKUx 3ajav:
NporpaMMmMpoBaHMe Hay4dHbIX BbluMcieHun B Python,
ncnonb3oBaHne OMONMOTEK aHanmM3a daHHbiX (pandas),
pelleHne BblYUCINTENbHBLIX 3agay (numpy), BU3yanuaaums
W npegctaBnenHne paHHbix  (matplotlib), BbINONHeHMe
Hay4YHbIX W WHXEHEpHbIX pac4ETOB (SCipy), anroputMbl
MawunHHOro obyyeHus (scikit-learn) gna  peanusauuun
cueHapueB 06paboOTKM  Hay4yHO-  MCCnegoBaTernbCKUX
OaHHBbIX.

MpakTuyeckme 3aHsaTMA: obpaboTka JKCNEepUMEHTAasbHbIX
OaHHbIX B cucremax KOMMbIOTEPHOMN anrebpbl,
MaTEMaTUYECKUA aHanmn3 W MOCTPOEHUE KOMMbIOTEPHON
MoAenu, Bu3yanusauus pesynbtaToB 00paboTkM HayyHo-
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 MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cnctema n KpuTepum oueHUBaHuUA

Kputepuun oueHnBaHns

LLikana oueHmBaHus
YcTHOe cobecenoBaHune

MucbmeHHas paboTta

3ayTeHo

OTBeT MOJIHbIN, OCHOBAaHHbIN

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
OoWmMbKM nnu npobenbl B 3HaHUSIX cpasy no
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 3a4aHUsA NN UHbIE MaTepuanbl, HeO6XoAuMbIe ANsl OLEHKU 3HAHUW, YMEHWN,

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
aeatenbHocTW. 3agayum aHanmnsa cuctem. CucteMHoe onvcaHne oobekTa.




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

KM6epHeTqu0Kme noaxoabl B CUCTEMHOM aHanuse. Vlepavam KI/I6epHeTMHeCKI/1X anropnTtMoB B CTPYKType
CUCTEMHOro nogxoga.

Mogenn KOMMbKOTEPHOro NPOrHo3npoesaHna Ona peweHna CUCTeMHbIX 3a4au. HeVIpOCGTeBbIe mogenu B
CUCTEeMHbIX uccnegoBaHuAx, CUCTeMbl Ha OCHOBe FJ'Iy60KOFO MalUNHHOIo o6yquM;|, npumMepbl pelleHna
npuKnagHbix 3aga4 ¢ NOMOLWbHO HeﬁpoceTeBoro nogxoaa.

OneKTPOHHbIE MHOPMaLMOHHO-6MbnMoTeyHble cnuctemMsl (ANBC). OcHOBHbIE PYHKLMM U MHCTPYMEHTLI SBC.
Bubnuorpaguyeckme 6a3bl faHHbIX Hay4YHbIX Ny6nukaumin: 6a3osble yHKUUN.

Hay4Ho-nccnegoBaTensCckne NOUCKOBbIE CUCTEMBI. ONIEKTPOHHBbIE apXUBbI C OTKPbITbIM AOCTYNOM AN HAayYHbIX
cTaTeln 1 NPenpUHTOB: OCHOBHbIE DYHKUMK, dopmaT nybnukaumi. LintuposaHme HaydHbIX nyGnvkaumn.

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

HaumnoHanbHble 1 MexayHapoaHble MHOEKCHI LUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4HOro LMTUPOBaHWSI.
Poccuiickmn nHgekc HayyHoro umtuposanus (PUHLL). HaykomeTtpudeckuin uHcTpymeHTapuii PUHLL.

WHbopMaLMOHHbIE TEXHOMOMMU U 3NEKTPOHHBIE MHCTPYMEHTbI NOATOTOBKM HaydHbIX Nybnvkaumii. TekcToBble
NpoLieccopbl U CUCTEMbI KOMMBIOTEPHON BEPCTKM.

10

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

11

WHCTpyMeHTbI TabnmnyYHOro npoLueccopa Afsi peLleHnst NpyknagHbIx Hay4yHoO-1ccrenoBaTeibCkmMx 3agad.
OcHoBHble TabnunyHble npoueccopbl. CpeAcTBa BU3yanu3auust Hay4YHbIX JaHHbIX.

12

WHCTpyMeHTbI TabnMyHOro npoLeccopa Ans peLlueHns NpuknagHbIX Hay4YHo-uccnegoBaTenbckux 3agad. dopmar
XPaHeHWs1, UMMOPT U 3CKMOPT HaYYHbIX U SKCMEPUMEHTarbHbIX AaHHbIX B Cpedy TabnuyHoro npoueccopa.
CratucTnyeckrne NHCTPYMEHTbI NakeTa aHanu3a ans o6paboTku Hay4YHO-UCCrneAoBaTeNbKUX AaHHbIX.

13

ONEeKTPOHHbIE MHCTPYMEHTbI U NporpaMmMHoe obecneyeHne NOAroTOBKN Hay4YHbIX Npe3eHTaunn, AOKNagoB n
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). CBA3biBaHWe 06BHEKTOB, MMMOPT MynbTUMeaua un
c034aHne MHTEPaKTMBHbIX Mpe3eHTaLuin.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UccneaoBaTenbCckoro npolecca: n3snedyeHme
3HaHW 1 aHanu3 gaHHbIx. OpraHnM3auus 3HaHuin B cucteMax MW, mogenn npeacrtaBneHns 3HaHuiA. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

UckyccTBeHHbIN nHtennekT (M) B npuknagHbIX 3agavax HayyHo-mccnegoBaTenbCcKkoro npolecca.
WHTennekTyanbHble NpOrpamMmHble KOMMMEKChl U NnatdopMbl Anst 06paboTku 60nbLINX OaHHbIX, U3BEYEHUS
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).
Crartuctmyeckas obpaboTka n Bu3yanmsauus gaHHbIX B cucTtemax KomnbtoTepHon anrebpel (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 CpenCcTBa A3bIKOB NporpaMmmMmnpoBaHnA BbICOKOIo YpOBHA ANA pelleHnd
NpuKnaaHbIX Hay4YHO- UccrnegoBaTesibCKMX 3aaady: ncnosibsoBaHmne OMONMoTEK aHanu3a AaHHbIX, pelieHve
BblYMCNUTENbHbLIX 3a4a4, BU3yanusauna n npegcraBieHne gaHHbIX.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuNA (3aAayuu, Kenchbl)




- Co3pgaTb uepapxuto ctunen hopMaTMpoBaHUS Hay4yHoO-uccnegoBaTenbckon nybnukaumm B cpeae TEKCTOBOro
npoueccopa.

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

- Bknountb 3almTy aneKTpoHHOro TEKCTOBOro JOKYMEHTa B cpefe TEKCTOBOro npoueccopa.

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

- BeinonHuTbL aBTOMaTUYECKOE CO3AaHue OrnaBrieHNs Hay4YHO-UCCneaoBaTenbCKon nyonmkaumm.

- Cosgatb aBTOMaTMyecKMe CnWCKM Hymepaumm wnnictpaumim un T1abnuy HayyHo-uccrnegoBaTenbCKon
ny6nukaymm.

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

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nybnmkaumMm Crnmcok NuTepaTtypbl, OCHOBaHHbLIA Ha CTUNe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

- MocTtpoutb rpaduk dyHKuuM (N0 BapuaHTy) M OTOOpas3UTb NWHUIO TpeHda C MOMOLLBbI WHCTPYMEHTOB
TabnmyHoro npoueccopa.

- [ocTpounTb rMcTorpamMmMmy M BbINONHUTL 0OpaboTKy Habopa Ccny4yalHO CreHepuMpoBaHHbIX BENMYMH (No
BapuaHTy).

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpaMmMHOM MOLENW MPOrHO3MPOBaHUSA B Cpede CUCTEMbl KOMMbIOTEPHOMN
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 MPUMEHMMOCTN METOAOB CTAaTUCTUYECKNX UCTIbITAHWIA ANS BbIMUCIIEHUS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHve BNVAHUSA NapamMeTpoB MOLENN CUCTEMbI MAacCOBOrO OOCNYXMBaHUSI HAa BPEMEHHbIE
XapakTepucTukn ucnonHeHns 3assok CMO. Peanu3oBaTb BbIMUCIIEHUA B MPUKNAgHOM MaTemMaTMyecKoM MakeTe
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oOLeHUBaHUSA 3HaHUN, YMeHWUI, BnaaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

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

lMpoBegeHe MPOMEXYTOYHOW aTTecTauun pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CIGMYMTA
«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 BbINONMHEHWE MPaKTUYECKOro 3afaHusi C NMPUMEHEHMEM BbIMMCITUTENBLHOW TEXHWKM cocTaBnsieT 20
MUHYT.

Mpu npoBeaeHMMN 3a4eTa He paspeLlaeTcs NoNb30BaThCs Y4eOHBIMM MaTepuanamm.

3aueT NpoBOAUTCS B KOMMbLIOTEPHOM Kracce.

5. YYHEBHO-METOOWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
5.1 YuyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
NeBuukaa, . M.,]CnucteMHubln aHanus 7 MockBa: Poccuickni https://www.iprbooks
MopryHos, B. M., [npuHATue pelueHun YHUBEPCUTET TpaHcrnopTa 2021 hop.ru/122060.html
PyuykuH, B. B. (MUINT)
Jariko, H. B.,|MaTtemaTtka u Bbl4MCREHUSA ) . https://www.iprbooks
Kapnactok, U. B. B Mathcad AcTtpaxaH: ACTpaxaﬂCKMM hop.ru/115494.html
rocyaapCTBEHHbIN
apXUTEKTYpHO- 2021
CTPOUTENBHLIN
yHuBepcuteT, 36C ACB




MewwepskoBa ..,

Teopusi CUCTEM U 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 Oun3Hec-| yHnBepcuTeT TpaHcnopTta 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 MOAENNPOBaHUS 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
6.1.2 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.,|Teopusa  BepoATHOCTEW U 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.,|OcHoBbI mMaTemaTmnyeckoro| BopoHex: BopoHexckui http://www.iprbooksh
Waukun, B. 1. MOLENMPOBaHUA B CUCTEME "ocypapcTBeHHbIN op.ru/72724.html
Maxima ArpapHbIn YHuBepcuteT 2015
uM. Mmnepatopa lMNeTpa
MepBoro
Kopobosa, JI. A, |Ctatnctuyeckas obpaboTka| BopoHesx: BopoHexckuit http://www.iprbooksh
YepHaesa, C. H.|aaHHbIX B cpege wxMaxima rocyAapCTBEHHbIN 2019 op.ru/88437.html
CacdhoHoBa, 0. A, YHUBEPCUTET UHXKEHEPHbIX
[eHnceHko, B. B. TEXHONOrNM
KpemeHb, E. B.,|YumcneHHble MeToAbl: https://www.iprbooks
KpemeHb, 0. A.,|npaktukym B MathCad MuHck: Bbiwanwasg wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
UnbuHa, B. A.,|Cuctema aHanUTNYecKknx Mocksa, VxeBck: https://www.iprbooks
Cunaes, . K. BbluMcrneHnrn MAXIMA ans PerynsipHas n hop.ru/92000.html
PU3NKOB-TEOPETMKOB XaoTuyeckas AnHamMmuka, 2019
MHCTUTYT KOMMbIOTEPHbIX
ncenegoBaHumn

5.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

Bubnunorpadmnyeckasa 6a3a gaHHbIX HAay4YHbIX NyGnMKaLMA POCCUNCKNX YYEHBIX U MHOEKC LMTUPOBAHUS Hay4YHbIX
cTaten. [OnekTpoHHbIn pecypcl. URL: http://elibrary.ru/project_risc.asp

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

OnNEKTPOHHBIN apXMB C OTKPbITbIM AOCTYNOM AN HayYHbIX CTaTel U NPenpuUHTOB. [ONeKTpoHHbINA 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 nsgaHun CMNoerynTa [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa cnpaBovHas cucteMa «ONEKTPOHHbIM LEeHTP chnpaBkM M obyyeHuss Microsoft Office»
[OnekTpoHHbIf pecypc]. URL: https://support.office.com/ru-RU)

MHdopmaumoHHaa cuctema OH-MalH OOKYMEeHTauuMu no SA3blKy nporpaMMmupoBaHus Python [OnekTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKpbiTass ceTeBasi MHPOPMALMOHHAA BUKU-3HLMKIONEANS MO MaLUMHHOMY OOYYEeHMI0 U aHanu3y LaHHbIX
[BnekTpoHHbIn pecypc]. URL: http://www.machinelearning.ru/

5.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpocTpaHAeMOro NporpaMmMHoOro oéecnevyeHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema [Ansi OOHApPYXXEHUs TEKCTOBbIX 3aMMCTBOBAHMW B Y4YeOHbIX M HaydHbIX paboTtax
«AHTMnnarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyaeH4eckas Bepcus)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUs obpa3oBaTeNbLHOro
npouecca no gucuuniuvHe

Ayautopus OcHalueHue
MynbTuMeauiiHoe 0GOopyAOBaHME, KOMMbLIOTEPHAS TEXHMKA C BO3MOXHOCTBIO MOAKMHOYEHUS K
KomnbloTepHbin knacc [cet  «MHTepHeT» U obecneyeHMeM [OCTyna B 3MIEKTPOHHYO  MH(OPMAaLMOHHO-

obpasoBaTenbHyto cpeay
MynbTumMeauiiHoe o6opyaoBaHue, cneLunanuanpoBaHHas mebernb, Aocka

NekumoHHas ayauTopus
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