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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: CypxeHko EBreHmm
3asegytowmin kadeapon AxkoBneBuy

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChHopmMMpoBaTh Yy 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 3apauv AUCLUMNNNHDI:

- O3HaKOMWTb C NEPEeAOBLIMM MOAX0AaMU U METOAONOMMAMM UCMOSNb30BaHUSA

npuknagHbiX MHpOPMaLMOHHO-KOMMYHMKaLMOHHBIX TEXHOMOMMIA B HAy4HO-UCCNea0BaTeNIbCkoM npoLecce.

- CchopMupoBaTh HaBbIKM MPaKTUYECKOro MPUMEHEHNS NPUKNAAHBIX CUCTEM

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

- BblpabotaTb npakTMyeckue nNpUKNagHble HaBbIKM  UCMOMb30BaHUA MHGOPMALIMOHHBIX PEeCypcoB B
obpasoBaTenbHON U Hay4YHO-UCCNEAoBaTENbCKON AeSATENBHOCTY.

- OBnapeTb TEXHUYECKUMU Npuemammn paboTbl B cUCTEMAaX KOMNEKTUBHOMO JOCTYMNa K 06MnayHbiM XpaHumLwam
Hay4HbIX U UCCNEeAoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatcgopmam, Heob6XoaNMbIMU AN OpraHM3aLUum, NPOBEAEHUS M NPeACTaBIEeHNs pe3yrbTaToB HAy4YHOro UccrieqoBaHus.

- Pa3BuTb cnocobHOCTU K OBY4YeHWI0, PasBUTMIO U peanusauuy Hay4yHO-UCCIe[oBaTeNbCKOro MoTeHuuana B
YCIOBWSIX HENPEPbIBHOIO 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 N HAay4YHO-MEegarorMyecknx KaapoBs B acnmpaHType

3HaHWsi U yMEHUS, MONyYEHHbIE acnMpaHTaMm Npy N3y4eHun 4aHHON AMCLUMNMMHBI, HE06X0aAUMbI NPY NOATOTOBKE
K cAaye KaHAMOATCKOro ak3amMeHa W HanmcaHuu gucceprauuoHHon paboTsl
MHoCTpaHHbIN A3bIK

MoaroTtoBka nybnuvkauuii n (MnNn) 3asiBOK Ha NaTeHTbl HA M306peTeHus, NnoresHble MOAeNu, NPOMbILLIIEHHbIE
006pasubl, CenekUnoHHble OOCTMKEHUS, CBUAETENbCTBA O rOCyAapCTBEHHONW permcTpaummn nporpaMm Ans 3rnekTPOHHbIX
BbIYMCIIUTENbHBIX MaliMH, 6a3 AaHHbIX, TONOMOMUIA MHTErpanbHbIX MUKPOCXEM, NPedyCMOTPEHHbIX ab3auem YeTBepTbIM
nyHkTa 5 befiepanbHbIX rocy4apCTBEHHbIX TpeboBaHNI

MeTogonorusi npoBeAeHNs UCCNeaoBaHUst U METOAMKA HaNUcaHUs auccepTaumm

Haquaﬂ AeATeNbHOCTb, HanpaBieHHada Ha NoAroToBKy AnmccepTaunm K 3aluTe

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIUMNIIUHBI

KoHTakTHasa
paboTta

dopma
TekyLlero
KOHTpons

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

HaunmeHoBaHve u cogepxaHue pa3genos, 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 aHanus3a cuctem. CuctemMHoe onucaHve obbekra.
Crtpatndukaumsa obbekta HabnogeHns n aTtpmbytusaums.
MeTogbl  onucaHua  cuctem:  (PEHOMEHOSIOrMYECKUH,
CEeMaHTUYECKUA, CUCTEMHBIN, NOTMYECKUN, CTPYKTYPHbIN, 1 T
(PYHKLMOHANbHbIN, NPOLECCHbLIN, NOTOKOBbLIN,
NHPOPMaLIMOHHbLIN, Lenesomn, 3a/jayHblN, 1 1 2
MaTtemaTU4eCKun, akcnepTHbln, Jenbdu, MO3roBon aTaku,
accoumnaTUBHbIN.

MpakTuyeckue 3aHATUS: paspaboTka npoekra
nccrneaoBaHUs cuctembl, noabop MEeToA0NOrMYeckon,
aHanUTUYecKon, maTeMaTUYecKon MoAenu AN OnMcaHus
MPoOLECCOB  WCCNEeayemMon  CUCTEMbI,  BU3yanusaumsi
npouecca nccneaoBaHus CUCTEMBI, paspaboTka
avnarpaMmbl  CBSA3€, COCTaBleHWe WHTENMeKT-KapThbl,
accoumaTvBHas KapTa.




Tema 2. MopgenupoBaHue cuctem, onpegeneHue
CUCTEMHOW MOAOEnu:. KadeCTBEHHble U dopMarnbHble
atpubyTbl, 3agada aHanusa, nnaH 3JKCMepUMEHTa,
MoZenuMpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
namepeHunii. NtepatnBHocTb cucteMHoro noaxona. O63op
KnOepHeTU4eckMx noaxogoB B CUCTEMHOM aHanmse,
KnbepHeTusaumsa  cuctemMHoro nogxoga. Mepapxus
KNOEpHETUYECKUX anrOpUTMOB B CTPYKTYPE CUCTEMHOIO
nogxoga. Mogenu KOMNbOTEPHOIO NMPOrHO3MPOBaHMSA AN
pelleHns cuUcTeMHbIX 3agady. HemnpoceteBble mogenun B
CUCTEMHBIX  UCCNEeOOBaHMsAX, CUCTEMblI Ha  OCHOBE
rnybokoro mawmHHOro obyyeHus, o063op npumepoB
pelleHnsa nNpuknagHbiX 3aga4y ¢ NOMOLLbO HEMPOCETEBOro
nogxoga.

MpaKkTuyeckne 3aHATMSA: aHanM3 MOOenu KOMMbITEPHOro
MPOrHO3MpPOBaHWSA, peanu3aunst TEXHUYECKOro MporHosa B
NPUKNagHOM  BbIMUCIUTESIBHOM MPOrpaMMHOM  MakeTe,
MOCTPOeHMEe HeMpoceTeBOM MOAENM CUCTEeMbl, aHanus
apXUTEKTYpbl U AeTarnei NporpaMMHON peanusaumu.

Paspen 2. OneKTPOHHble onbnmnoTeku,
6ubnuorpacuyeckme 6asbl AaHHbIX, WMHOEKCUpPOBaHUE U
HaykoMeTpuyeckme CUCTEMBI.

Tema 3. OneKTpOHHble MHMOPMALNOHHO-OMBNMOTEYHBIE
cuctembl (BUNBC). OcHoBHblE (PyHKUMM M MHCTpYMeHTblI OBC
"IIAHb", IPRbooks, Amnbykc (ibooks.ru), YHuBepcuTeTckas
6ubnuoteka oHnawH. bubnuorpaduyeckne 6a3sbl  AaHHbIX
Hay4HbIX Nybnvkaumn: uHtepdenc nonb3osaTens n 6asosble
dyHKUMM obpasoBaTenbHon nnatdopMbl KOpanT, anekTpoHHas
6ubnuoTteka elibrary.ru,

YHuBepcuteTckas nccriegosatensckas cuctema (YUC Poceus).
Hay4yHo-uccnegoBaTensckne nouckosble cuctemsl: Google
Scholar (Akagemusi), Bukny4ebHukun, BukuBepcuTeT npoekTa
Wikipedia. OneKkTpoHHbIe apxuBbl C OTKPbITbIM JOCTYNOM Ans
Hay4yHblX CTaTenm W npPenpuHTOB (arxiv.org), uHTepden,
OCHOBHble yHKLUUK, Nouck nybnukauun, mopepupoBaHue,
dopmat nybnukaumn. LintmpoBaHwe HayyHbix nybnukauun,
cuctema "AHTunnarnaTt", npoBepka TEKCTOBbIX AOKYMEHTOB Ha
Hanuyve 3anmMcTBOBaHUMN.

MpakTuyeckne 3aHATUS: opraHu3aums paboTbl ¢ npodunem
none3oBatens B OWBC w©n HayyHo-uccnegoBaTenbCKUX
MOMCKOBbIX CUCTEMAXx, MCMONb30BaHUE PEeCcypCoB MyONMYHbIX
obpaszoBaTtenbHbiX MnaTopM, MHCTPYMEHTbI LUTMPOBAHWS,
UMNOPT WM 3KCnopT  Gubnuorpadumyeckon  nHDoOpMaumK,
nporpaMmmHoe obecneveHune opraHusauum Gubnmorpadmnyeckmx
OaHHbIX, opMaThl, CTUNN U CTaHgapTbl Bubnmorpadunyeckon
NMHpopmaunu.




Tema 4. HaykomeTpuka, HaykOMeTpuyeckme rokasaTenu.
OcHOBHble MOHATUS: uHAeKC uutuposaHua (ML), wmnakT-
daktop (M), nHcbomeTpua, bnubnuomeTpus, runepasTopcTBo,
ResearcherlD, peueHaunpoanue, DOI. Tunbl nHoekcoB: XupLia,
KappawbsH, PUHL, g-uHaekc, i- nnaekc, CiteScore. OCHOBHble
arperartopbl: Scopus, Web of Science (WoS), Google Scholar,
Microsoft Academic, PubMed, Semantic Scholar, eLibrary.Ru,
NCTUHA MIY. HauuoHanbHble 1 MexayHapoOHble WHOEKCbI
LUUTMPOBAHUS, CUCTEMbI yKasaTenen Hay4yHOro UMTUPOBaHWUS.
Poccuiicknin nHaekc HaydHoro untupoBanust (PUHLL), HayyHble
nyénvkaum pPOCCUACKUX YYEHbIX W  WHAEKC LUTUPOBaHUSA
Hay4HbIX cTaTen. HaykomeTpuyeckun nHctpymeHtapuin PUHL,
npodunb aBTopa, Nouck nydbnukauun, paborta ¢ n3gaHMaMm 1
nepuoanKon. MpuBaska nyénvkauun, dopmmpoBaHme
KONMneKuun.

lMpakTuyeckne 3aHATUSA: NUYHBIA  KabuHeT nonb3oBaTens
PVHL], pabota Cc HayKOMETPUYECKMM WHCTPYMEHTApPUEM,
npodunb aBTopa, MNOWCK nNybnuvkauum 1 U3gaHuN,
dopmMupoBaHme crnmcka nyonmkauni.

Pasgen 3. WHdopmaTtusaumss Hay4vyHO-uUcCrnenoBaTefbCkon
OEeATeNbHOCTN, KOMMbIOTEPHbIE CpeacTBa NoaaepXXKm HayvyHo
-nccnegoBaTeNnbCKOro npouecca.

Tema 5. VIHGOPMAaLMOHHbIE TEXHOMOMMU U  NEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGrvkaumn. TekcToBble
npoueccopbl  (MS  Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord wn T1.4.), cucTemsl
koMnbloTepHon BepcTku (TeX, LaTeX, naket GNU TeXmacs).
MmnopT, akcnopT U1 dopmaTbl  6Gubnuorpadudeckon
nHdpopmMaumm, CcuUcTeMmbl ynpaeneHuss Oubnuorpadwmern B
TEKCTOBbIX MpoLeccopax U cucTemax KOMMbIOTEPHOW BEpCTKU
(BibTeX, naketbl Mendeley, Jabref n 1.4.). KomnbloTepHble
WHCTPYMEHTbI, CPeACcTBa  OpraHusaumMm U MOAroTOBKM
9MNEKTPOHHbIX TEKCTOBbIX AOKYMEHTOB B cCpede TEeKCTOBOro
npoueccopa. LWabnoHnsauus gokymeHToB. ABTOMaTU4ecKkune
cTunu. CospgaHue " pefakTupoBaHue cTunen.
MHoroypoBHeBble cnucku. Habop matemartuudeckux chopmyrn.
3awmta 9nekTpoHHOro JdokymeHTa. CosgaHue MaKpOCoB.
Ccbinku. ABTOMaTM4eckoe co3faHue OrnaBneHusl.
ABTOMaTMYeckas Hymepauusa CrMCKOB UIKOCTpauUmMi u Tabnuu,.
MepekpecTHble CChINKN HAa 0OBbEKTbI 3MEKTPOHHOIO AOKYMEHTA.
CospgaHue cnucka nuTeparypsbl.

MpakTuyeckne  3aHATMA:  co3daHue,  odopmMmiieHVe U
dopmaTmMpoBaHNEe TEKCTOBbIX  Hay4YHO-UCCriegoBaTeNbCKUX
AOKYMEHTOB B Cpefe TEeKCTOBOro npoueccopa, opraHusauus
KONMMEKTUBHOIo A0CTyna K 3NEeKTPOHHbIM AOKYMEHTaM B cpede
obnavHon cnyx6bl (OneDrive, Google Drive, Angekc.Ouck,
O6nako Mail.ru).




Tema 6. IHCTpymMeHTbl TabnuyHOro npoleccopa Ans peLueHus
NpUKnagHbIX HaydHo-uccnegoBatenbcknx 3agady. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauun Hag
MaccuMBamMu U matpuuamu B TabnnyHom npotueccope. PelueHne
CUCTEMbI  YPaBHEHWW  Pa3NWYHbIMKM  BbIYUCIUTENBHBIMU
mMeTogamMu. IHCTpyMeHTbI Ansi peLleHns aHanuTu4eckux 3agav:
aHanua3  «4to  ecnuy». VIHCTpyMeHTbl  Ons  pelueHus
aHanUTUYeCKMX 3aday: «MOUCK pelleHust». VIHCTpYMEHTbI
TabnuyHoro mnpoueccopa Ana paboTel C AvarpaMmaMmuv u
rpacomkamun  yHkuun. Cpenctsa  BuM3yanusaumsi  HayuvHbIX
OaHHbIX. dopmaT XpaHeHus, UMNOPT U 3CKMOPT HaYYHbIX U
3KCMEepUMMEHTanbHbIX  AaHHbIX B cpedy  TabnuyHoro
npoueccopa. [lakeT pacwwmpeHusn: HagcTponka "AHanus
AaHHbIX". CTaTucTnyeckne MHCTPYMEHThI NakeTa aHanusa ans
06paboTKn Hay4yHO-MCCeaoBaTeNbKMX AaHHbIX: TMCTpOrpamma,
BEPOSITHOCTHbIE pacnpefeneHns, ynopsigodeHne aHHbIX, paHr,
NPOLEHTUIb, CTaTUCTUKA, MaTeMaTudeckasi obpaboTka.

MpakTnyeckme 3aHATUSA: pacdeT MaTeMaTUYECKMX, UHXEHEPHbIX
N SKOHOMMYECKMX 3agad B cpede TabnuyHoro npoueccopa,
BM3yanusaumusi 1 ctatuctmyeckast 06paboTka AaHHbIX.

Tema 7. OnNEKTPOHHbIE WHCTPYMEHTbI W  MpOrpaMMHoOe
obecneyeHre NOArOTOBKM Hay4HbIX NMpe3eHTauun, AoKNagoB u
BbICTynneHun. MNMporpammHoe obecnedyeHne onsg NOArOTOBKM U
npocMoTpa npes3eHTauu B oducHbx naketax (OpenOffice
Impress, PowerPoint). [NogrotoBkn npeseHTaunn B cuctemax
KOMMNblOTEPHON BepcTku (Scribus, LaTeX Beamer). ®opmat
nepeHocuMbIX AokymeHToB (PDF). MIHCTpyMeHTbl pa3paboTku
SMEKTPOHHbIX  Mpe3eHTauui:  WabnoHbl, co3gaHve U
peaakTUpoBaHWe CTUNemn, CNnckK, matematmyeckne opmyrbl,
unnctpauum 1 Tabnuubl. CeA3biBaHWE OOBLEKTOB, MMMOPT
MynbTUMeAmna U Co3AaHvne NHTEePaKTUBHbIX NPe3eHTaLuni.

lMpakTuyeckne 3aHATUA: CTPYKTypu3auus wu  odopmrieHve
Hay4HO-UCCrnegoBaTeNbCKMX  OOKNagoB M 3MEKTPOHHbIX
npeseHTauun, opraHusauns KOMMeKTMBHOro  AocTtyna K
npes3eHTaumoHHbIM MaTepuanam B cpege obnadHom crnyxobl
(OneDrive, Google Drive, Angekc.Ouck u 1.4.).

Pasgen 4. WHTennekTyanbHbIN NOAXOL, BblYUCAUTENbHbIE Y
MaLUUHHbIE TexHonornm 0bpaboTkn Hay4Ho-
nccrnegoBaTenbCKMX AaHHbIX.

Tema 8. WckycctBeHHbIn wHTennekt (W) B npuknagHbix
3afayax Hay4yHo-UccrnefoBaTeNbCKOro npouecca: n3BnevyeHne
3HaAHUM N aHanu3 JaHHbix. OpraHu3auus 3HaHUM B cUcTeMax
U, mogenu npeactaBneHnst 3HaHUN. PaspaboTka aKcnepTHbIX
cuctem (OC) Kak HayyHo- wuccnepoBaTtenbckad 3ajava.
MpumeHeHue cuctem (rnyboKoro) MalMHHOrO OOy4YeHus Ans
pelleHns MPUKNagHbIX Hay4yHO-UCCNeaoBaTeNbCKUX  3a4ad:
0o6y4yeHue, TECTUPOBaHWE, Banuaauus pe3yrnbLTaToB.
MHTennekTyanbHble NPOrpaMmMHbie KOMMMEKChbl U nnaTgopmbl
ans obpaboTknm OBOonbLUMX AaHHbLIX, W3BIIEYEHUS 3HAHWUIA U
rnybokoro aHanmsa (Deductor/Loginom).

lMpakTn4eckue 3aHATUSA: HEWPOHHbIE CTPYKTYPbI (MEePCENTPOHBI,
HEMpPOCeTU, HEMPOHHbIE KOMMbIOTEPLI), aHanu3 n cuHtes U,
npumMepbl peanusauum nn B NpUKNaaHbIX
Hay4HO-UccneaoBaTenbCKNX 3agavax.




Tema 9. MHCTpYMEHTHI KOMMbIOTEPHbLIX ~ CUCTEM
aHaNMUTUYEeCKUX W YUCIIEHHBbIX pPELUEHUN B  Hay4yHO-
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 NMUTaLNOHHON Mogenu.
CneunaneHble  UHCTPYMEHTbI U CpPeacTBa  S3bIKOB
NporpaMMmMpPOBaHUSA  BbICOKOTO YPOBHS  Ans  pelueHus
NPWKNagHbIX Hay4Ho- nccregoBaTenbCKUx 3ajav:
NporpaMMmMpoBaHMe Hay4dHbIX BbluMcieHun B Python,
ncnonb3oBaHne OMONMOTEK aHanmM3a AdaHHbIX (pandas),
pelleHne BblYMCINTENbHBLIX 3agady (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 3KCNEepUMEHTAasbHbIX
OaHHbIX B cucremax KOMMbIOTEPHOMN anrebpbl,
MaTEMaTUYECKUA aHanmn3 W MOCTPOEHUE KOMMbIOTEPHON
MoAenu, Bu3yanusauus pesynbtaToB 00paboTkM HayyHo-
nccrnegoBaTenbCkUX OaHHbIX.

WUtoro B cemecTpe (Ha kypce ana 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 oueHmnBaHus
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
OoWmMbKM nnu npobenbl B 3HaHUSIX cpasy no
HEeCKONbKMM TemaMm, He3HaHMe OCHOBHbIX
TepMnHOB. HepocTtatouHass  rnybuHa u
OCO3HaHHOCTb oTBeTa. HesHaHue
3HAYUTENBHOM  YacTU  MPUHUMNNANBLHO
BaXXHbIX 3NeMeHToB ANCUMNNNHBI.
MHorouncneHHole rpybbie oLINBKN.

He npegycmoTpeHa

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA NN UHbIE MaTepuanbl, HeO6XoAuMbIe ANsi OLEHKN 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, 3ajaya
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 KOMMbKOTEPHOro NPOrHo3npoesaHna Ona peweHna CUCTeMHbIX 3a4au. HeVIpOCGTeBbIe mogenu B
CUCTEeMHbIX uccnegoBaHuAx, CUCTeMbl Ha OCHOBe FJ'Iy60KOFO MaLlWUHHOIo o6yquM;|, npumMepbl peleHns
npuKnagHbix 3aga4 ¢ NOMOLWbHO HeﬁpoceTeBoro nogxoaa.

OneKTPOHHbIE MHOPMaLMOHHO-6MbnMoTeyHble cnuctemMsl (ANBC). OcHOBHbIE PYHKLMM U MHCTPYMEHTLI SBC.
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 MOHATUSA: MHAEKC UMTMpoBaHus (ML), nmnakTt-
daktop (ND), nudbomeTpusi, GubnuomeTpms. Tunbl MHOEKCOB.

HaumnoHanbHble 1 MexayHapoaHble MHOEKCHI LUTUPOBAHUSA, CUCTEMbI YKa3aTenen Hay4HOro LMTUPOBaHWSI.
Poccuiickmn nngekc HayyHoro umtuposanus (PUHLL). HaykomeTtpudeckuii nHctpymeHTapui 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 KOMMbIOTEPHON BEPCTKU.

11

WHCTpyMeHTbI TabnmnyHoro npowueccopa Af1si peLleHmnst NpyknagHbIx Hay4yHO-1ccreaoBaTeibCkmMx 3agad.
OcHoBHble TabnunyHble npoueccopbl. CpeAcTBa BU3yanu3auust Hay4YHbIX JaHHbIX.

12

WHCTpyMeHTbI TabnMyHOro npoLeccopa Ans peLueHns NpuknagHbIX Hay4YHo-uccneaoBaTenbckunx 3agad. ®opmar
XPaHeHWs!, UMMOPT U 3CKMOPT HAaYYHbIX U SKCMEPUMEHTarbHbIX AAHHbIX B Cpedy TabnuyHoro npoueccopa.
CratucTnyeckrne NHCTPYMEHTbI NakeTa aHanu3a ans o6paboTku Hay4YHO-UCCrneAoBaTeNbKUX AaHHbIX.

13

ONEeKTPOHHbIE MHCTPYMEHTHI M NporpaMMHoe obecnevyeHne NOAroTOBKN Hay4HbIX Npe3eHTauni, 4oKNagos u
BbICTyNneHun. NMporpaMmmHoe obecneyeHne anst NOAroToBKM U MPOCMOTPA Npe3eHTaumin B OPMCHbIX MaKkeTax.

14

OnNeKTPOHHbIE MHCTPYMEHTbLI U MPOrpaMMHOe 0becrneyeHne NoaroTOBKN HayYHbIX NPE3eHTaLUun, 4OKNaaoB 1
BbICTynneHun. ®opmat nepeHocnmblx okymeHToB (PDF). CBsA3biBaHMe 060BbEKTOB, MMMOPT MynbTUMeana u
c034aHne MHTEPaKTMBHbIX Mpe3eHTaLuin.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UccneaoBaTenbCckoro npolecca: n3snedyeHme
3HaHW 1 aHanu3 gaHHbIx. OpraHuMsauus 3HaHun B cuctemax MW, mogenu npeacraenexHus 3HaHuin. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

UckyccTBeHHbIN nHtennekT (M) B npuknagHbIX 3agavax HayyHo-mccnegoBaTenbCcKkoro npolecca.
MHTennekTyanbHble NPOrpaMMHbIe KOMMIEKChI 1 NNaTgopMbl ANnS 06paboTkM 6ONbLUMX AAHHBIX, NU3BNEYEHMUS
3HaHWN K rMy6GoKoro aHanmaa.

17

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

18

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

19

CneumanbHbie MHCTPYMEHTbI 1 cpeacTBa A3bIKOB NporpaMmmMmmnpoBaHnA BbICOKOIo YpOBHA ANA pelueHnd
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 hopMaTMpoBaHUS Hay4yHoO-uccnegoBaTenbckon nybnukaumm B cpeae 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-UCCneaoBaTenbLCKoON nyonmkaumu.

- Cosgatb aBTOMaTMyecKkue ChnUCKM Hymepauumu wnnlctpaumi wn Tabnuy  HaydHo-uccrnegoBaTenbCKon
ny6nukaymm.

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

- [obaBnTb B AOKYMEHT Hay4HO-UCCregoBaTenbCKON nybnmMkaumMm Crnmcok NUTepaTtypbl, OCHOBAHHbLIA Ha CTUMe
odopmneHus bubnmorpaduyeckoro cnmcka "MOCT 7.0.5 2008".

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

- MocTtpoutb rpaduk dyHKuumM (N0 BapuaHTy) M OTOOPas3nTb NUHWUIO TpeHda C MOMOLLBKD 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 MNPOrHO3NPOBaHUS 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 MPUMEHMMOCTN METOAOB CTAaTUCTUYECKNX UCTIbITAHWIA ANS BbIMUCIIEHUS
napameTpoB PU3N4EeCKUX 0OBbEKTOB.

- [poBecTn nccnegoBaHne BNMSHUMSA NapaMeTpoB MOAENN CUCTEMbI MAacCOBOro OOGCMYXMBaHUS HA BPEMEHHbIE
XapakTepucTukn ucnonHeHnsa 3assok CMO. PeanusoBaTb BbIUMMCNEHWS B MNPUKNAgHOM MaTteMaTU4ecKOM nakeTe
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuansl, onpegensitowme npoueaypbl oLueHMBaHUSA 3HaHUN, YyMeHUI, BagaeHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

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

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOIMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm nNo QUCUUNIINHe

YcTHas + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

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 npoBeaeHMN 3a4eTa He paspeLlaeTcs NoMb30BaTbCs y4EOHBIMM MaTepuanamm.

3aueT NpoBOAUTCS B KOMMbLIOTEPHOM Kracce.

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

ABTOp 3arnasue MN3paTenbcTBO [loa uspaHua | Ccbinka
6.1.1 OcHoBHas y4e6Has nuTepaTtypa
JleBuukas, J1.  T1.,|CuctemHbin aHanus 1| Mocksa: Poccuicknii https://www.iprbooks
MopryHos, B. M.,|npuHaTue pelueHnmn YyH/BEpcuTeT TpaHcnopTa 2021 hop.ru/122060.html
PyukuH, B. B. (MUAT)
Jariko, H. B.,|MaTtemaTtka u Bbl4MCNEHUSA A A . https://www.iprbooks
Kapnactok, U. B. B Mathcad CTpaxarb. AcTpaxaHckui hop.ru/115494.html
rocyaapCTBEHHbIN
apXUTEKTYPHO- 2021
CTPOUTENbHbIN
yHuBepcuteT, 36C ACB
MewwepskoBa .M.,/ Teopus cnctem 1 CUCTEMHbIN : . http://publish.sutd.ru/
BonbHoBa [1.B. aHanus Ca'g%gﬁ;?ﬁ%ypr' 2022 tp_ext_inf_publish.ph
p?id=2022105




Cynratynnuna, A. T.,[CuctemHbin aHanua " https://www.iprbooks
BbaszaHoBa, A. A. dyHKUMOHarbHOE Mocksa: Poccuncknia hop.ru/115891.html
MoaenupoBaHue Bu3Hec-| yHMBepcuTeT TpaHcnopTa 2021
npoLeccos Ha ocHoBe (MUAT)
CTPYKTYpPHOro nogxoga
MumeHoB B. U.,|Cnctemsl NCKYCCTBEHHOIO http://publish.sutd.ru/
Hebaes U. A. nwHTennekta. WHCTpymeHTbI CankTt-lNeTepbypr: 2023 tp_ext_inf_publish.ph
pa3paboTku. OKcnepTHble crierynta p?id=202316
CcUCTEMBI
®omuH, B. T. Matematuyeckoe . . https://www.iprbooks
MOAENUPOBaHNE B CUCTEME Caparos: CapaTOBC,KM” hop.ru/108693.html
MathCAD rOCYAapPCTBEHHbIN
TEXHUYECKNN YHNBEPCUTET 2020
nmenn KO.A. larapuHa,
OBC ACB
lepwrenH, FO. M. MHdopmaunoHHble Mocksa: PoceuiicKuit https://www.iprbooks
TEXHONOrMM MOAENUPOBAHNSA hop.ru/115841.html
BU3HEC-NIPOLIECCOB YHUBEPCUTET TpaHcnopTa 2020
(MUNT)
MpoTtogpsikoHos, A. B.,|Anroputmbl Data Science u . https://www.iprbooks
Mbinos, M. A.,|lnx npakTuyeckas MOCKBal,/lBOJ'IOFLl,a. Hepa 2022 hop.ru/124000.html
-NHxeHepus
CapoBHuKoB, B. E. peanusauus Ha Python
BockobouiHukos, 0. E. |O6paboTka " aHanms Hosocunbupck: https://www.iprbooks
3KCMepUMEHTanNbHbIX AaHHbIX HoBocubupckui hop.ru/107639.html
B naketax MathCAD wu Excel rocyapCTBEHHbIN
apXUTEKTYPHO- 2020
CTPOUTENbBHLIN
yHuBepcuteT (CnbCTpuH),
OBC ACB
anvesa, H. B.,|HdopmaumoHHbIe Mockea: N3gaTenbckui 2020 https://www.iprbooks
anwnes, XK. K. TEXHOMOorMun B ynpasneHnu Oom MNCunC hop.ru/116994.html
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
mebos B.U.,|MNpakTukym no https://ibooks.ru/read
Kpusonanos C.A. MaTemaTU4eCcKomn ing.php?
CTaTUCTUKE. MpoBepka Mockaa: MpomeTeii 2019 short=1&productid=3
rmnoTes C MCMosib30BaHNEM 65848
Excel, MatCalc, R n Python:
Y4yebHoe nocobue
3aBbsnos, O. [.,|Teopuss  BepoATHOCTEW U https://www.iprbooks
MoanoBeTHas, 0. B. |mMaTtemaTtunyeckasi ctaTUcTuUKa M . . hop.ru/94548.html
ocksa: NpomeTen 2018
C npumeHeHnem Excel wu
Maxima
MuwveHos B. W. KorHutuBHblE CaHkT-TeTepbypr: http://publish.sutd.ru/
WHpOpMaLMOHHbIE CrerynTa ’ 2022 tp_ext_inf_publish.ph
TEXHOMOMMN N CUCTEMBI p?id=202256
MakkuHnn, Yac,|Python 1 aHanus gaHHbIX Caparos: 2019 https://www.iprbooks
CnunHkuHa, A. MNpodobpasosaHune hop.ru/88752.html
MumeHoB B.W.,|MeToabl 06paboTkm http://publish.sutd.ru/
Cyspanos E.l,[vHdopMauum B HayyHbIX Crne.: crnerymnrta 2015 tp_ext_inf_publish.ph
BopoHoe M.B. nccnegoBaHnsax p?id=2641
MakkuHnn, Yac,|Python 1 aHanus gaHHbIX Caparos: 2019 http://www.iprbooksh
CnuHkuHa, A. MpodobpasoBaHune op.ru/88752.html
Mnac Ox. Bangep Python ons cnoxHblx 3agaud: https://ibooks.ru/read
Hayka O AaHHbIX U MaLLUUHHOE . ing.php?
0oby4eHune CanikT-Tetepbypr: MuTep 2018 short=1&productid=3
56721
PypaeHko, b. [l. KopensumoHHo- KpacHosipck: Cubmpckui https://www.iprbooks
PErPECUOHHbIN  aHanu3 B rocy4apCTBEHHbIN hop.ru/107205.html
Excel u Mathcad YHUBEPCUTET HayKu 1 2020
TEXHOMOrn UMeHn
akagemuka M.o.
PelweTHeBa
Mockanes, 1. B.,|OcHoBbI MaTemaTudeckoro| BopoHex: BopoHexckun http://www.iprbooksh
Waukun, B. . MOAENMpoBaHMA B cuUcTeme "ocypapcTBeHHbIN op.ru/72724.html
Maxima ArpapHbIn YHuBepcuteT 2015

uM. Mmnepatopa lNeTpa
MepBoro




Kopo6osa, Jl. A, |Cratuctuyeckas obpaboTka| BopoHex: BopoHexckuii http://www.iprbooksh
YepHaeBa, C. H.,|gaHHbIX B cpege wxMaxima rocyapCTBEHHbIN 2019 0p.ru/88437.html
CadoHoBa, HO. A, YHUBEPCUTET UHXKEHEPHbIX
HeHuceHko, B. B. TEXHOSOMN
KpemeHb, E. B.,|YucneHHbie MeToabl: https://www.iprbooks
Kpemenb, 0. A, |npakTtukym B MathCad MwuHck: Beiwanwas wkona 2019 hop.ru/120098.html
Paconbko, I'. A.
UnbuHa, B. A.,|Cuctema aHanMTU4ecKnx Mocksa, VxeBck: https://www.iprbooks
Cunaes, . K. BbluncneHnn MAXIMA ansa PerynsipHas n hop.ru/92000.html
PU3NKOB-TEOPETMKOB XaoTuyeckasa JUHaMu1Ka, 2019
MHCTUTYT KOMMNbIOTEPHbIX
ncecnegoBaHui

5.2 MNepeyeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM

Bubnunorpadunyeckasa 6a3a gaHHbIX HAay4YHbIX NYGnMKaLMA POCCUNCKUX YYEHBIX U MHOEKC UMTUPOBAHNS Hay4YHbIX
cTaten. [QnekTpoHHbIn pecypcl. URL: http://elibrary.ru/project_risc.asp

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

OnNEeKTPOHHbIA apXmMB C OTKPbITbIM JOCTYNOM ANSA Hay4HbIX CTaTen U NPenpuHTOB. [ONeKTpoHHbIN pecypc]. URL:
https://arxiv.org/

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

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

OnekTpoHHas 6ubnuoTeka y4ebHbix naganun CMNoryNTO [OnekTpoHHbin pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa cnpaBodHas cuctema «ONEKTPOHHbIM LEHTp cnpaBkun u obyuyeHua Microsoft Office»
[BnekTpoHHbIn pecypc]. URL: https://support.office.com/ru-RU)

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

OTKpbITas ceTeBast MHPOPMALMOHHAA BUKU-3HLMKIIONEANS MO MALUMHHOMY OOYYEHMIO U aHanu3y OaHHbIX
[OnekTpoHHbIn pecypc]. URL: http://www.machinelearning.ru/

5.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro oéecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

Mathcad Education — University Edition Term

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

TinyCad

MporpammHas cuctema Ans OBGHapyXeHWs TEKCTOBbIX 3aMMCTBOBAHUA B Y4YeOHbIX M HayyHbIX paboTax
«AHTUNNarnat.BY3» Bepcun 3.3

AnyLogic Univercity

PROMT Professional

GPSS Studio (cTyneHyeckas Bepcust)

GPSS World Student Version

Python

R

Deductor Academic

GNU/Linux

Oracle VM VirtualBox

Solidworks (Dassault)

Microsoft Windows 10 Pro
5.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6xoAuMoON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no gucuuniuvHe

AyauTopus OcHalueHune

MynbTuMeauiiHoe oGopyaoBaHME, KOMMbIOTEPHAs TEXHWKA C BO3MOXHOCTbIO MOAKMIOUEHMS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecrneyeHMeM [oCTyna B 3NIEKTPOHHYIO  MHGOPMAaLMOHHO-
obpasoBaTenbHyo cpeay

MynbTumMeauiiHoe o6opyaoBaHue, cneLumanuanpoBaHHas mebernb, Aocka

JlekumoHHas ayamtopus
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