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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 MumeHos Buktop Uropesuny
KaHaMAaT TeEXHUYECKMX Hayk, [JoueHT Hebaes Nropb AnekceeBud
Ot kadhenpbl cocTaBuTens: MumeHos Buktop Uropesuny

3asegytowmin kadeapon MHOPMALMOHHBIX TEXHOMNOMMI

OT BbINycKkatoLLeln kadeapbl: CtenaHoB Muxaun
3asegytowmin kadeapon AnekcaHapoBuY

MeToaonyeckun otgen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChHopMMpoBaTh 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 3apayv AUCLUMNNNHBI:

- O3HaKOMUTb C NepefoBbIMU NOAXO4AMU U METOLONOMMSIMU UCTONb30BaHUS

npuknagHbiX MHpOPMaLMOHHO-KOMMYHMKaLMOHHBIX TEXHOMOMMIA B HAy4HO-UCCNea0BaTeNIbCkoM npoLecce.

- CchopmMupoBaTh HaBbIKM NMPAKTUYECKOrO NPUMEHEHUS NPUKaaHbIX CUCTEM

WCKYCCTBEHHOIO  MHTEMNNeKTa, WHMOPMALMOHHBLIX CUCTEM, (PYHKLMOHMPYIOWMUX HA OCHOBE  BbICOKUX
KOMMbIOTEPHBLIX TEeXHOMorMn, obecneynBalWmMX aBTOMaTM3aLMlO BBOAA, HakonneHus, obpaboTku, nepenauu,
onepaTMBHOrO YNpaBreHUst Hay4YHOW U UCCREeAoBaTENbCKON MH(OPMaLMEN.

- BblpaboTaTb npakTuyeckMe MpUKNagHble HaBblkKM  UCMOMb30BaHWUS  MHEOPMALMOHHBIX PECYpCcoB B
obpasoBaTenbHON U Hay4YHO-UCCNEAoBaTENbCKON AeSATENBHOCTY.

- OBnafeTb TEXHUYECKMMMU Npremamu paboTbl B CUCTEMAX KOJEKTMBHOMO AOCTYNa K 06nayHbIM XpaHunuiiam
Hay4HbIX U MCCNEefoBaTENbCKMX AAHHBIX, MPUKMaAHbIM MPOrpamMMHbIM MakeTam MHXXEHEPHbIX W HayYHbIX BbIYUCIEHUN,
nnatgopmam, HeobXoAUMbIMU AN OpraHM3aLun, NPOBEAEHUS U NPEACTaBEHUs Pe3yNbTaTOB HAy4YHOro UCCNEAOBaHMS.

- Pa3BuTb cnocobHOCTU K OBY4YeHWI0, PasBUTMIO U peanusauuy Hay4yHO-UCCIe[oBaTeNbCKOro MoTeHuuana B
YCNOBUSIX HEMNPEPLIBHOIO Pa3BUTUS

1 COBEPLLEHCTBOBAHUSI CPEACTB KOMMNIekca MHOPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTUM.

1.3 MecTo AMCUMNAMHBI B CTPYKType NporpaMMbl acnupaHTypbl:

OucumnnuHa oTHocuTea K OBpasoBaTenbHOMY KOMMOHEHTY «ucunnnuHbl (Moaynu)» MporpaMmmMbl MoaroTOBKM
Hay4HbIX U HAay4YHO-MEegarorMyecknx KaapoBs B acnmpaHType

3HaHuA 1 YMeHUA, noJsly4yeHHble acnnpaHTamMu npn nsyvyeHnun OaHHOM ANCUMUNINHBI, HEOOXOAMMBI npun noarotToBke
K coadve KaHOMOaTCKOro 3k3amMmeHa n HanmcaHum ﬂMCCGpTaLWIOHHOVI pa6OTbI

MHoCTpaHHbIN A3bIK
MoaroTtoBka nybnuvkauuii U (MNK) 3asiBOK Ha NaTeHTbl HA U300peTeHWs, NnonesHble MOAENW, NPOMbILLMEHHbIE
06pasLbl, CeNeKUMOHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCYAAPCTBEHHON perncTpauum nporpaMmm Ans 3NeKTPOHHbIX

BbIYMCIIUTENBHBLIX MawwWH, 6a3 AaHHbIX, TOMNONOMMIN MHTEerpanbHbIX MUKPOCXEM, NpeayCMOTPeHHbIX ab3alem YeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHMI

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

3 COAEPXAHUE M NOPAQOK OCBOEHUA ANCLIUMNIINHDI
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HavnmeHoBaHue n cogepxaHve pasfenos, Tem U y4ebHbix [ § E CP TeKyLLEro
3aHATUNI 22| ek Mp. (vacel) y
8 o KOHTpons

Q (yachl) | (uacel)

=
Paspen 1. MHdopmaLmOHHbIe TexHonoruu,
KnbepHeTusauus " CUCTEMHbIN noaxon B
Hay4YHO-UCCrnefoBaTENbCKON AeATENBHOCTY.
Tema 1. OcHOBHble nogxodbl U METOOONIOMUN TEeopun
cuctem n CUCTEMHOro aHanusa B
Hay4HO-UCCcrneaoBaTenbCKON OeATenbLHOCTMU.
Knaccudukaums CUCTEM, aHanus npobnemaTuky,
CUCTEMHasi MeToOoNiorusl, MOAErNb CUCTEMbI, CTPYKTypa.
3apaun aHanusa cuctem. CuctemHoe onucaHne obbekTa.
CrtpaTtudukaumsa odbbekta HabnogeHus n atpubytusaums.
MeTogobl onucaHua  cuctem:  (HPEHOMEHONOrMYECKUH,
CEeMaHTUYECKUA, CUCTEMHbIN, NOTMYECKUN, CTPYKTYPHbIN, 1 T
PYHKUMOHANbHbIN, NPOLECCHbIN, NOTOKOBbIN,
MHOPMAaLIMOHHBIN, LeneBowu, 3a7au4HbIn, 1 1 2

MaTtemaTU4eCKUI, aKCnepTHbIN, [enbdun, MO3roBon aTtaku,
accounaTUBHbIN.

MpakTuyeckue 3aHATUA: paspaboTka npoekra
nccrneaoBaHUs cucTembl, noabop METOA0NOrMYeckon,
aHanuUTMYecKon, MaTeMaTUyYecKon MOAEenu OS OnMcaHus
NMpoLEccoB  MCCNeayemMon  CUCTEMbI,  Bu3yanusauus
npotiecca nccneaoBaHus CUCTEMBI, paspaboTka
avarpammbl  CBA3EW, COCTaBMeHWe WHTENneKT-kapThbl,
accoumaTBHas KapTa.




Tema 2. MopgenupoBaHue cuctem, onpegeneHue
CUCTEMHOW MOAOEnu:. KadeCTBEHHble U dopMarnbHble
atpubyTbl, 3agada aHanusa, nnaH 3KCMepPUMEHTa,
MoAenvMpoBaHne n cumynsauusa, obpaboTka pesynbTaToB
namepeHunii. NtepatnBHocTb cucteMHoro noaxona. O63op
KnOepHeTU4eckMx noaxogoB B CUCTEMHOM aHanmse,
KnbepHeTusaumsa  cuctemMHoro nogxoga. Mepapxus
KNOEpHETUYECKUX anrOpUTMOB B CTPYKTYPE CUCTEMHOIO
nogxoga. Mogenv KOMNbIOTEPHOIO NPOrHO3MPOBaHMA ANsi
pelleHnsa CUCTEMHbIX 3agady. HenpoceteBble Mogenu B
CUCTEMHBIX  UCCNEeOOBaHMsAX, CUCTEMblI Ha  OCHOBE
rnybokoro mawmHHOro obyyeHus, o063op npumepoB
pelleHnsa nNpuknagHbiX 3aga4y ¢ NOMOLLbO HEMPOCETEBOro
nogxoga.

MpakTuyeckne 3aHATHSA: aHanu3 MOAENV KOMMbIOTEPHOIO
MPOrHO3MpPOBaHWS, peanu3auns TEXHUYECKOro NMporHosa B
NPUKNagHOM  BbIMUCIUTESIBHOM MPOrpaMMHOM  MakeTe,
MOCTPOeHMEe HeMpoceTeBOM MOAENM CUCTEeMbl, aHanus
apXUTEKTYpbl U AeTarnei NporpaMMHON peanusaumu.

Paspen 2. OneKTPOHHble ononmnoTeku,
6ubnuorpacmyeckme 6a3sbl AaHHbIX, WHOEKCUMPOBaHWE U
HaykoMeTpuyeckme CUCTEMBI.

Tema 3. OneKTpOHHble MHMOPMALNOHHO-BMBNMOTEYHBIE
cuctembl (BUBC). OcHoBHblE PyHKUMM M MHCTPpYMeHTbl OBC
"IIAHb", IPRbooks, AIbykc (ibooks.ru), YHuBepcuTeTckas
6ubnuoteka oHnavH. bBubnuorpadguueckme 6a3sbl  OaHHbLIX
Hay4HbIX Nybnvkaumin: uHtepdenc nonb3oBaTenst 1 6asoBble
dbyHKUMKM obpasoBaTenbHoW nnaTdopmbl KOpanT, anekTpoHHas
6ubnuoTteka elibrary.ru,

YHuBepcuteTckas nccnegosartenbckas cuctema (YNC Poceus).
Hay4yHo-nccnegoBsaTensckne nouckoBble cuctembl: Google
Scholar (Akagemusi), BuknyyebHukn, BukuBepcuteT npoekta
Wikipedia. OnekTpoHHble apxmBbl C OTKPbITbIM AOCTYNOM Afs
Hay4yHblX CTaTenm W npPenpuHTOB (arxiv.org), uHTepden,
OCHOBHble OyHKLUUK, Nouck nybnukauun, mMopepupoBaHue,
cdopmaT nybnukaumin. LiMTupoBaHuMe HayyHbIX nyonukauun,
cuctema "AHTuUnNnaruat", npoBepka TEKCTOBbIX JOKYMEHTOB Ha
HanmMyne 3anMCTBOBaHUN.

MpakTuyeckne 3aHATWUS: opraHu3aums paboTbl C npodunem
nonb3oBatenas B OWBC wu  HayyHO-MccrneaoBaTernbCKMX
MOMCKOBbIX CUCTEMAaXx, MCMONb30BaHUE pPecypcoB MyOBnmnyHbIX
obpasoBaTtenbHbiX MnaTgopM, MHCTPYMEHTbl LMTUPOBaHMS,
UMAOPT W 3KCMopT  Bubnumorpaduyeckonr  MHMopmauuw,
nporpaMmmHoe obecneveHune opraHusauum Gubnmorpadmnyeckmx
AaHHbIX, opmaTbl, CTUMKM U cTaHdapTbl 6Gubnuorpaduryeckon
MHopMaunn.




Tema 4. HaykomeTpuka, HaykOMeTpuyeckue nokasaTenu.
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
nyénvkaum pPOCCUMCKUX YYEHbIX W MHOEKC 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 npoweccea.

Tema 5. WHGOPMaAUMOHHBIE TEXHOMOMMW U 3NEKTPOHHbIE
WHCTPYMEHTbI NOATOTOBKU Hay4HbIX NyGnvkauun. TekcToBble
npoueccopbl (MS  Word, OpenOffice Writer, Corel's
WordPerfect, Google Docs, AbiWord u T.4.), cuctemsbl
koMmnbloTepHon BepcTkn (TeX, LaTeX, naket GNU TeXmacs).
WUmnopTt, akcnopT 1 dopmaTtel  6Gubnuorpadudeckon
nHdopmaumm, cuctembl ynpasneHus Oubnuorpacdmen B
TEKCTOBbIX MpoLeccopax U cucTemax KOMMbIOTEPHOW BEpCTKU
(BibTeX, naketbl Mendeley, Jabref n 1.4.). KomnbloTepHble
WHCTPYMEHTbI, CPeACTBa  oOpraHu3aumMmM W MNOATOTOBKM
3MNEKTPOHHbIX TEKCTOBbIX [OKYMEHTOB B Cpefde TEKCTOBOro
npoueccopa. LWabnoHnsauusa gokymeHTOB. ABTOMaTU4YecKune
cTunu. CospgaHue " pefakTMpoBaHue cTUnen.
MHoroypoBHeBble cnucku. Habop matemartuudeckux chopmyrn.
3awmta anekTpoHHOro JdokymMeHTa. Cos3gaHue MakpocCoB.
Ccbinku. ABTOMaTn4eckoe cosgaHve ornaBneHus.
ABTOMaTM4eckas HymMmepauus CrMCKOB UNKCTpaummn u Tabnuu,.
lMepekpecTHble CChINKN Ha 0O BbEKTbI 3NEKTPOHHOrO AOKYMEHTA.
CospgaHue cnucka nuTepatypsbl.

MpakTnyeckne  3aHATUSA:  cosgaHue,  OdopMIIEHME U
dopmaTMpoBaHMe  TEKCTOBbIX  Hay4YHO-UCCReaoBaTenbCKuUX
OOKYMEHTOB B cpefe TeKCTOBOro npoueccopa, opraHusauus
KONNEKTUBHOIO AOCTYNa K 9NEKTPOHHbIM AOKYMEHTaM B cpeae
obnavHon cnyx6bl (OneDrive, Google Drive, AHpekc.Ouck,
O6nako Mail.ru).




Tema 6. VIHCTpyMeHTbI TabnM4HOro npoLeccopa Ans pelleHus
npuKnagHbIX HaydyHo-uccnegoBatenbcknx 3agady. OCHOBHble
TabnuyHble npoueccopbl: MS Excel, Gnumeric, OpenOffice
Calc, Google Docs. Marematuyeckne onepauun Hag
MaccuBamu U Matpuuamu B TabnuyHom npoueccope. PelleHne
CUCTEMbl  YPaABHEHWA  PasNNYHbIMKM  BbIYUCIIUTENBHLIMU
mMeTogamMu. IHCTpyMeHTbI ANst peLleHns aHanuTu4Yeckux 3agay:
aHanmM3  «4To  ecnu».  VIHCTpyMEHTbl AN pelueHust
aHanUTUYeCKMX 3aday: «MOUCK pelleHust». VIHCTpYMEHTbI
TabnuyHoro mnpoueccopa Ana paboTel C AvarpaMmaMmv u
rpadomvkamun  dyHkumn. Cpenctea  BudyanmMsauus  Hay4HbIX
OaHHbIX. dopmaT XpaHeHus, UMMNOPT U 3CKNOPT Hay4HbIX U
3KCMEepUMMEHTanbHbIX  AaHHbIX B cpedy  TabnuyHoro
npoueccopa. [lakeT pacwwmpeHusn: HagcTponka "AHanus
AaHHbIX". CTaTucTnyeckne MHCTPYMEHThI NakeTa aHanusa gns
06paboTkn Hay4YHO-MccnenoBaTenbKNX AaHHbIX: TMCTPOrpamMmma,
BEPOSATHOCTHbIE pacnpeaeneHuns, ynopsagodeHue AaHHbIX, paHr,
NpOLEHTUIb, CTAaTUCTUKA, MaTeMaTtnyeckas obpaboTka.

npaKTVI‘-IeCKVIe 3aHATUA. pacyeT MmaTeMaTu4eCKnx, MHXeHEepPHbIX
N 3KOHOMWMYECKMX 3aday B cpene TabnnyHoro npoueccopa,
Bu3yanmsauuna n ctatuctnyeckas o6pa60T|<a AaHHbIX.

Tema 7. OnNEKTPOHHbIE WHCTPYMEHTbI W  MPOrpaMMHoOe
obecneyeHne NOAroTOBKU Hay4HbIX Npe3eHTauuin, 4OKagoB U
BbICTynneHun. MNMporpammHoe obecnedeHne AN NOArOTOBKM U
npocMoTpa npe3eHTauun B oducHbix naketax (OpenOffice
Impress, PowerPoint). NogroToBku npes3eHTauum B cucTemax
KOMMNblOTEPHON BepcTku (Scribus, LaTeX Beamer). ®opmat
nepeHocumMbix fokymeHToB (PDF). NHCTpymMeHTbl pa3paboTku
9MNEKTPOHHbIX  Npe3eHTauMn:  wabnoHbl, co3gaHne U
pedakTMpoBaHue CTUNENn, CNUCKK, MaTemaTudeckme opmyrebl,
unnctpaumm 1 Tabnuubl. CBssbiBaHME OOBLEKTOB, UMMNOPT
MyrnbTUMEAMa U CO34aHNe UHTEPAKTUBHbIX NPE3eHTaUnN.

lMpakTnyeckne 3aHATUA: CTPYKTypu3auus U odopmneHune
Hay4HO-UCCNefoBaTENbCKUX  [OKNAfoOB M 3MEKTPOHHbIX
npes3eHTauun, opraHusauusl KOMMEeKTMBHOrO  JocTyna K
npe3eHTauMoHHBIM MaTepuanam B cpefe obnayHon cnyxobl
(OneDrive, Google Drive, Angekc.Ouck u 1.4.).

Pasgen 4. VIHTennekTyanbHbIn noaxon, BblMUCAUTEMbHbIE U
MaLUUHHbIE TexHonornm obpaboTkn Hay4Ho-
nccrneaoBaTenbCKnX AaHHbIX.

Tema 8. WckycctBeHHbln wuHTennekt (M) B npuknagHbix
3ajayax Hay4yHo-uccriegoBaTenbCKOro npouecca: M3BreyeHne
3HaHWA 1 aHanu3 gaHHbix. OpraHu3aums 3HaHWA B cucTemax
U, mogenu npeactaBneHnst 3HaHUN. PaspaboTka aKcnepTHbIX
cuctem (OC) Kak HayyHo- wuccnepoaTtenbckad 3ajava.
MpumeHeHue cuctem (rnybokoro) mawmHHOro obyyeHus Oons
peweHns MPUKNagHbIX Hay4yHO-UccnegoBaTenbCKUX 3agavd:
obyyeHue, TeCTMpOBaHue, Banvaaumus pesynbTaToB.
MHTennekTyanbHble NporpamMmmHble KOMMIIEKCbl M NnatdopMmbl
ans obpaboTkm OGOnbLIMX AaHHbLIX, W3BIEYEHUS 3HAHWUIA U
rny6okoro aHanunsa (Deductor/Loginom).

MpakTuyeckme 3aHATUS: HEMPOHHbIE CTPYKTYPbI (MEPCENnTPOHI,
HeMpoceTU, HENPOHHbIE KOMMbIOTEPbI), aHanu3 n cnHtes VN,
npumepsbl peanusauun nn B npuKNagHbIX
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 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 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 Afsi 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
aeatenbHocTW. 3agaym aHanmnsa 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 Kl/lﬁepHeTI/NeCKI/IX anropnTtMoB B CTPYKTYype
CUCTEMHOro nogxoga.

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

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

Hay4Ho-nccnegoBaTensCkue NONCKOBbIE CUCTEMBI. ONIEKTPOHHBbIE apXUBbI C OTKPbLITbIM AOCTYNOM AN Hay4YHbIX
cTaTeln 1 NPenpUHTOB: OCHOBHbIE DYHKUMK, dopmaT nybnukaumi. LintuposaHme HaydHbIX nyGnvkaumn.

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

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

WHbopMaLMOHHbIE TEXHOMOMMU U SNEKTPOHHBIE MHCTPYMEHTbI NOArOTOBKM Hay4HbIX Ny6nukaumi. 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 npoueccopbl. CpeAcTBa BU3yanu3auust Hay4YHbIX JaHHbIX.

12

WHCTpyMeHTbI TabnMyHOro npoLeccopa Ans peLueHns NpuknagHbIX Hay4YHo-uccnegoBaTenbckunx 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 MHCTPYMEHTbI U NporpaMmMHoe obecneyeHne NOAroTOBKN Hay4YHbIX NPe3eHTauun, 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). CBsA3biBaHMe 0O0BEKTOB, MMMOPT MynbTUMeana u
c034aHne MHTEPaKTMBHbIX Mpe3eHTaLuin.

15

UckyccTBeHHbIM uHTennekT (M) B npuknagHbix 3agadvax Hay4dHO-UccneaoBaTenbCckoro npolecca: n3snedyeHme
3HaHW 1 aHanu3 gaHHbIx. OpraHMsauus 3HaHu B cucteMmax MW, mogenu npeacraenexHnst 3HaHuiA. PaspaboTka
aKkcnepTHbIX cuctem (OC) Kak Hay4YHO- ccnegoBaTernbCckas 3agavda.

16

UckyccTBeHHbIN nHtennekT (M) B npuknagHbIX 3agavax HayyHo-mccnegoBaTenbCcKkoro npolecca.
MHTennekTyanbHble NpOrpamMmHble KOMMMEKChl U NnatdopMbl Anst 06paboTku 60nbLNX OaHHBLIX, N3BNIEYEHUS
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 BM3yanusaumnsa AaHHbIX B cucTtemax KomnbioTepHon anrebpbl (CKA).

18

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

19

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

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




- 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 CrnWCKM Hymepaumu wnnctpaumi wn Tabnuy  HaydHo-uccrnegoBaTenbCKon
ny6nukaymm.

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

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

- PewunTb cnctemy NUHEHbIX YpaBHEHMI C MOMOLLLIO MHCTPYMEHTOB TabnmnyHoro npoueccopa.

- MocTtpoutb rpaduk dyHKuuM (N0 BapuaHTy) M OTOOpas3NTb NWHUIO TpeHAa C MOMOLLBbI MHCTPYMEHTOB
TabnmyHoro npoueccopa.

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

- PaspaboTaTth cueHapuin aBTomaTU3aLUmMm MHXEHEPHbIX BblYUCNIEHWI (MO BapuaHTam).

- Paspabortatb peanusauuio nporpaMmMHOM MOLENW MNPOrHO3MPOBaHUS 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. PeanusoBaTb BbIYUCNEHWS B MPUKNAgHOM MaTeMaTMYecKOM nakeTte
(MathCAD, MAXIMA).

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

4.3 MeToanyeckue maTepuanbl, onpeaensiowme npoueaypbl oLueHUBaHUSA 3HaHUI, YMeHWUI, BnaaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

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

lMpoBeaeHe MPOMEXYTOYHOW aTTeCTauun pernameHTUPOBaHO fokKanbHbIM HOpMaTMBHbIM aktom CIGIYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm no gucumnnmHe

YcTHas + MuceMeHHas KomnbloTepHoe TecTupoBaHue UHas

4.3.3 OcobeHHOCTH NpOoBeAEHUA NPOMEXYTOHYHON aTTecTaumm No AUCUUNIINHe

Bpems Ha nogroToBky otBeTa coctaBnsaeT 30 MUHYT.

Bpemsi Ha BbINONMHEHWE MPaKTUYECKOro 3afaHusi C NPUMEHEHMEM BbIMMCIUTENBLHOW TEXHUKM 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 [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: Poccumnckui 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
TEXHOOrMM MOAENUPOBAHNS 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'IOF,CI,a. Hdpa 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.: crnerymnrtg 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?
oby4eHune 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 Hay4YHbIX NyGnMKaLMA POCCUNCKUX YHEHBIX U MHOEKC LMTUPOBAHNS Hay4YHbIX
cTaten. [QnekTpoHHbIn pecypcl. URL: http://elibrary.ru/project_risc.asp

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

OnNEeKTPOHHbIA apXmB C OTKPbITbIM JOCTYNOM ANSA Hay4HbIX CTaTen N NPpenpuHTOB. [ONeKTpoHHbIM pecypc]. URL:
https://arxiv.org/

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

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

OnekTpoHHas 6ubnuoTeka yuebHbix nsganun CMNoryNnTa [SnektpoHHbin 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 OOKYMEHTauuu no SA3blKy nporpaMMupoBaHus Python [OneKkTpoHHbIN
pecypc]. URL: https://docs.python.org/3/

OTKpbITass ceTeBasi MHPOPMALMOHHAA BUKU-3HLMKIONEANS MO MaLUMHHOMY OOYYEeHMI0 U aHanu3dy OaHHbIX
[BnekTpoHHbIn 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-TeXHMYECKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUs ob6pa3oBaTeNibHOro
npouecca no gucuuniuvHe

AyauTopus OcHalueHune

MynbTumeaniiHoe oGopydoBaHue, KOMMNbIOTEpPHAs TEXHWKA C BO3MOXHOCTbIO MOAKMIOYEHUst K
KomnbtoTepHbilt knacc |cetn  «MHTepHeT» ©n  obecneyeHneM [ocTyna B 3NEKTPOHHYD  MHAOPMAaLMOHHO-
obpasoBaTenbHyo cpeay

MynbTumeauniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekumoHHas ayamtopus
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