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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucnunnmna «KoMObIOTepHBIN MPAKTUKYM MO CTATUCTUYECKOMY aHAIIM3Y JTAHHBIX» BXOJIUT
B Iporpammy OakayiaBpuara «MaTeMaTHKa U KOMITbIOTEpHbIE HayKuy» 1o HarpasieHuto 02.03.01
«MaremaTka ¥ KOMIIBIOTEpHBIE HAayKW» U H3ydaercs B 7 cemectpe 4 kypca. Jucuumivny
peanuzyer Kadenpa teopun BeposiTHOCcTeH U KubepOezonacHOCTH. JMcHuUIUIMHA COCTOUT U3 1
paszena u 8 TeM M HampaBjeHa Ha U3YYEHHE CHUHTAKCUCA HAYYHOTO S3bIKa MPOrpaMMHUPOBAHUS
Julia.

[{enpro OCBOCHUS TUCIUIUIMHEI SIBJISICTCS OCBOCHUE OOYUYAIONIMMUCS CHHTAKCHCa HAYIHOTO
s3pIka MporpamMupoBanusi Julia u mpumeHeHHe ero Ais peueHus 3anad npodeccruoHalIbHON
NEeSTEbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne mucuUIUIMHBL «KOMIIBIOTEPHBIM TPAKTUKYM IO CTAaTHCTHYECKOMY aHAJIU3y
JAHHBIX» HAMpaBJIeHO Ha (OPMHUPOBAHUE Yy OOYyYAIOUIMXCA CIEAYIOIIUX KOMIIETEHUUH (4acTH
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHH KOMIIEeTeHIMT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOUW NHUCUMUTUIMHBI)
Cnoco0eH: ucKaTh Hy)KHbIE
HUCTOYHHUKH MH(POPMAIMH 1
JTaHHbIE, BOCIIPUHUMATB,
aHaAJTM3UPOBATh, 3AIIOMUHATH U
nepeaaBaTs HHHOPMAITHIO €
pen bopman VYK-12.1 CnocoOeH: uCKaTh Hy>KHBIE HICTOYHIKH HHPOPMAIIAN
HCIIONIb30BaHUEM LIU(PPOBBIX
JIaHHBIC, BOCIPUHUMATh, aHAJTU3UPOBATh, 3alIOMUHATh
CPEZCTB, a TAK)Ke C TOMOIBIO
nepesiaBaTh HHGOPMALIHIO C UCIIOJIB30BaHIEM IU(PPOBBIX CPEICTB,
ITOPUTMOB IIpHU paboTe ¢
a TaKKe C MOMOIIBIO aJITOPUTMOB IIPH PadOTE C MOIYYECHHBIMH 13
TIOJTYYEHHBIMHU U3 PA3ITHYHBIX
YK-12 Pa3IMIHBIX ICTOYHUKOB JAHHBIMH C IETBI0 (P (PEKTUBHOTO
MCTOYHHMKOB JJAHHBIMH C LEJIBIO .
WCIIONIb30BaHMS TIOJTy4EeHHONH MH(POPMAIMH JUTs PEICHHUS 3a/1a4;
3¢ ($EKTUBHOTO HCIIOIB30BAHUS
. MIPOBOJUTH OLIEHKY MH(OPMAIINH, €€ JOCTOBEPHOCTh, CTPOUTH
NOJTy4eHHOW MH(GOPMALMH JIJIsI
JIOTHYECKHE YMO3aKJIIOUEHHUSI HA OCHOBAHUH ITOCTYTAOIINX
pelnieHus 3aa4; IPOBOAUTH
nHGOPMALINHU U JaHHBIX;
OIIeHKY HH(pOpMAIINH, €
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUEeHHUS Ha
OCHOBaHMH ITOCTYTIAFONINX
nH(popManny U TaHHBIX
[IK-1.1 3Haet 0CHOBBI IPOrPAMMHUPOBAHMS; COBPEMEHHbIE
00BEKTHO-OPUEHTHPOBAHHBIE SI3BIKK ITPOTPAMMHUPOBAHNS;
COBPEMEHHBIE CTPYKTYPHBIE SI3bIKH MIPOTPAMMUPOBAHMUS; SI3bIKU
COBPEMEHHBIX OM3HEC-TIPUIIOKEHNH;
CnocobeH pa3pabaTbIBaTh 1
[K-1 N ITK-1.2 YMmeer koaupoBaTh Ha A3bIKaX IPOrpaMMUPOBAHMS;
OTJIXXHMBATh NPOTPAMMHBIN KO
TECTHPOBATh PE3yAbTAThl KOANPOBAHUS;
I1K-1.3 Brnameet HaBBIKaMu pa3paboTKu Koga HHPOPMAITHOHHON
CHCTEMBI; HaBBIKaMH BepU(HUKAINH K01a MHYOPMAIIHOHHON
CHCTEMBI;
I1K-4.1 3HaeT OCHOBBI HAYYHO-HCCIIEI0BATENBCKOM NeSTEIbHOCTH
B 00acTi NHGOPMAMOHHBIX TEXHOJIOTHI, OCHOBHBIE METO/IBI
CrniocobeH mpoBOANTE pabOTHI 10 | pelIeHHs MPUKIIAAHBIX 3a/1a9, COBPEMEHHBIE METOIBI
K-4 00paboTKe M aHATU3Y HAYYHO- |MH(OPMAIMOHHBIX TEXHOJIOTHH; MPUHIMIIBI IIOCTPOCHUS HAyYHOU
TeXHUYEeCKO nHpopManmu 1 |paboThl, METOBI cOOpa M aHAJIN3a MOJYYEHHOT0 MaTepuara,
pe3yIabTaTOB UCCIIEAOBAHUM CIOCOOBI apryMEHTALINH;
I1K-4.2 YMeeT NpUMEHATh MOTy4YEHHbIC 3HAHUS AT PELLICHUS
CTaH/IapTHBIX 33/1a4 B 00J1aCTH MHOOPMALIMOHHBIX TEXHOJIOTHI U B




HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

COOCTBEHHOW HAYYHO-HCCIIEOBATEIILCKON AEATEIIbHOCTH;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuunnuHa «KOMIBIOTEPHBIA NPAKTUKYM [0 CTaTUCTUYECKOMY aHAJu3y JaHHBIX»
OTHOCUTCS K YacTH, (OPMHPYEMOH YyYaCTHHKaMH OOpa30BaTeNbHBIX OTHOIICHUI Onoka 1
«Jducuuminnel (MOayNn)» 00pa30BaTEIbHON IPOrPaMMBbI BBICIIETO0 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM MpoOrpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe

OCBaMBarOT

JpyTHe

CTaTUCTUYCCKOMY aHAJIM3y JaHHBIX)).

INUCIHUTINHEI
3aIUIAHUPOBAHHBIX PE3YJbTATOB OCBOCHUS JUCHUILINHBI

W/WIN  TPaKTUKH,

CIOCOOCTBYIOIIKE
«KoMIBIOTEpHBIA TMPAKTUKYM 10

JOCTHXXCHHIO

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHuro
3anjIAHUPOBAHRHbBIX pe3)lbmamoe OC60EHUA aMCl/ﬂ/thlqul
IIpemmecTBylommue ITocaenyrwomue
Mudg Hanwenosanue }JIHCEI/IZ:IHPIHLI?IMOI; JIHN Z[HCHHHJ]HH)IZI/I\];JOH JIN
P KOMIIETEeHIIHH . YT, . Y,
NPAKTHKH NPAKTHKH
Crnoco0eH: HCKaTh HY)KHBIE
HUCTOYHHUKH HHPOPMAIHH U
JIAHHbBIE, BOCIPUHUMATH,
aHAJTU3UPOBATh, 3aTIOMUHATH
U TiepenaBaTh HHGOPMAIIUIO
C HCIIOIB30BaHUEM
HHU(POBEIX CPEJICTB, a TAKKE
bp P ’ Hayuno-uccenoBarenbckas pabora
C TIOMOII[bIO AJITOPUTMOB
(mostyueHue MePBUYHBIX HABBIKOB
pu pabote ¢ N TexHomoruyeckast (IPOSKTHO-
HAYYHO-UCCIIEA0BATENLCKON
MOJTy4YSHHBIMU U3 paboThi): TEXHOJIOTHYECKAs1) MPAKTHKA;
a3JIMYHBIX KCTOYHUKOB ’ IIpennumioMHas IPAKTUKA;
VK-12 p O0paboTKa TaHHBIX U peal P i
JIIAHHBIMU C LEJIBIO Hay4Ho-uccnenoBarensckast
BU3yaIH3aIHS;
3¢ PEeKTHBHOTO paborta;
. OCHOBBI MAIIMHHOTO O0YYEHUS U
HCIIOJIb30BAHUS TIOTyYSHHON o
HEWPOHHBIE CETH;
uH(GOpMaLUK JJISI PeLICHUsI
3aj1a4; POBOIMTH OICHKY
nHpOpMaLNH, ee
JIOCTOBEPHOCTD, CTPOUTH
JIOTHYECKHUE
YMO3aKJIFOUCHUS Ha
OCHOBaHHU TOCTYMAOIIIX
nH(pOpPMAIINY U TAHHBIX
ApPXUTEKTypa KOMITBIOTEPOB H
OTIEePAIMOHHBIC CHCTEMBL;
OCHOBBI IPOTPAMMHUPOBAHHS,
TexHONIOTHS MPOTPAaMMHPOBAHIS
Brenenue B mporpaMMupoBaHue
JUTE MOOMITBHBIX ITaThOpM;
N IpenaumioMHast MPaKTHKA;
AJITOPUTMBI MAIIMHHON TpaduKH U
" Hayuno-uccnenoBarensckas
Crioco0eH pa3pabaTbiBaTh U 00paboTKN N300paKECHHIA, aGoTa:
TIK-1 OTJIZKUBATh TPOTPAMMHBIH Komnvromepuwiii npaxmuxym no p i

KOJI

MoO0enuposanuio **;
Komnviomepnulit npakmuxym no
UHpOPMAYUOHHBIM
mexuoaocuim **;
O0paboTKa JaHHBIX U
BU3YyaITH3AIHS;
KommbrotepHast anrebpa;
OCHOBBI MallIMHHOTO OOYUYEHUS U

TexHonornueckas (MPOEKTHO-
TEXHOJIOTHUECKas ) MPAKTHKA,;




[penmecrByrommue Hocnexyromue
Ingp Haumenosanue HHC?{HI:IHHHLI7MOI;[IyHH Z[l/lClll/ll'lJ'll/lllIl)]:l/l:/IuOZ[y.]'lH
9 9

oMmereniun NMpPAKTHKH* NpPaKTHKH*

HEHUPOHHBIE CETH;
KomMmnerotrepHas reometpus;
MeToap! MAaIIMHAOTO O0Y4EHUS;
MammHHOe 00y4eHne B
TENCKOMMYHHKALIHSIX;

HayuHo-uccnenoBarenbsckas paboTa
(mosy4eHue NepBUYHBIX HAaBBIKOB
Hay4HO-UCCIIE0BATEIbCKON
paboTsl);
BrruncianurenbHble METObI;
MaremaTrdyeckoe MOJIECIUPOBAHUE;
HmutanmoHHOE MOJETUPOBAHHIE;
MammHHOe 00y4eHne B
TEIEKOMMYHUKAIIISIX;
MateMaTHuecKie MOJICIH B
SKOHOMFIKC;
AHAIUTHYECKIE METOIBI
MaTeMaTH4eCKOTr0 MOJICTTUPOBaHHUS;
Mopenu MyIbTUCEPBUCHBIX CETEH C
NPUOPUTETAMH;
CriocoOeH MpOBOAUTH Komnviomepnuiii npaxmuxym no
paboThI M0 00paboTKE U MOOenuposanuro **; [IpenaurioMHas MpaKkTHKa;

aHaN3y HAY9IHO- Komnvromepuwiii npaxmuxym no HayuHo-mccnemoBarenbekas
TEXHUYECKOH nHpOopMauu UHPOPMAYUOHHBIM paborta;
U pe3yIbTaToOB mexHono2uam**;
HCCIICIOBaHUN OCHOBBI TEOPHH MacCOBOTO
00CITy)KUBaHHS,
MeToap! MalTMHHOTO O0yUYCHHS;
Computer Skills for Scientific
Writing**;
Ipaxmuueckuii Kypc
npogeccuonanbHo2o nepesooa*™;
Hnocmpannulil si3v1x
(Oononnumenvuvie pazoennt)*™;
Pycckuil 361k kak uHocmpaHmbiii
(OononnumenvHule pazodenvt)**;
Tlpaxmuueckuii Kypc
npogeccuonanvrHoeo nepesoda
(pyccKuil 361K Kax
UHOCMPaHHbIll) *¥*,

I1K-4

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OIl BO
** - 3JIEKTUBHBIC JTUCIUIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1mast TPyI0EMKOCTh AUCHUTLTUHBI «KOMITBIOTEPHBIN MPAKTHKYM TI0 CTATUCTHYECKOMY aHAJIN3Y JIaHHBIX» COCTABIISCT «3» 3a4ETHBIC CIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec7T pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Copep:xanue pa3aesa (TeMbl) y4eOHo
pa3nena AVCHUTILTAHBI paGoTLI*
11 Julia. YcranoBka u Hactpoiika. OCHOBHbIE P
TIPUHIIUTIBI
1.2 CTpyKTYypBI JaHHBIX. JIP
Hayunoe 13 Ynpasansironye CTpyKTypsbl JIP
Paznen 1 |mporpamMmupoBaHue Ha 14 Jluneitnas anrebpa. JIP
Julia 1.5 I'paduka B Julia. JIP
1.6 DyHKIUH. JIP
1.7 Beenenue B Data Science. JIP
1.8 [IporHosupoBaHue. JIP

* - 3anonasercs Toapko mo OUHOM dhopme odyuenust: JIK — nexyuu, JIP — nabopamopnsie pabomei; C3 —
npakmuiecKue/CeMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUHU

Cneunajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepuaibl 1Jis1 0CBOEHHS
AUCHUTLTUHBI
(mpu HeOOXOTUMOCTH)

KommnsrorepHslii knacc st IpOBEICHUS
3aHATUH, TPYNIOBBIX U UHAUBUYAIBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U

OC Linux/ OC Windows,
Julia, Jupyter.

KoMIbroTepHBIN | MPOMEKYTOUHON aTTECTALlMH, OCHAILICHHAS JononuurensHoe I10:
KJ1acc NEePCOHATBHBIMU KOMIIbIOTEpaMH (B oduchsii naker MS Office
konmuectse [[lapamerp] mT.), qOoCKOH wn LibreOffice, OBS
(3KpaHOM) U TEXHUYECKUMU CPEICTBAMH Studio
MyJIbTUMEMA NPE3CHTALUN.
Kommbrorep/HoyTOyK C
poctynoM cetu MurepHer
. U 3JIEKTPOHHO-
AymuTopus Ui CaMOCTOSITENIbHONW paboThI .
00pa3oBaTeNbHOM cpefe
oOydJaroruxcst (MOXKET UCIOJIB30BATHCS IS
st . YHuBepcurera, 6paysep,
., | IpOBEIEHUS] CEMUHAPCKUX 3aHATHH 1
CaMOCTOSTEIILHOU 9 I1O nns mpocmotpa PDF,
KOHCYJIbTAI1i1), OCHAILIIEHHAs! KOMIJIEKTOM
paboTHI MS Teams.

CHEIHATN3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DUOC.

HononaurtensHoe I10:
oducHsiit maker MS Office
i LibreOffice, OBS
Studio

* - ayIUTOPHS AJIsI CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:
1. Julia Documentation. https://docs.julialang.org/en/v1/
2. Mluaaua A. B. S3BIK mporpaMMHpOBaHMs MaTeMaTHYECKUX BeunciaeHui Julia.
baszoBoe pykoBoactso.— Hwxuuiit Hosroposa: Hukeropoackuii rocynusepeutet, 2016.— URL:

6




http://www.lib.unn.ru/students/src/JULIA _tutorial.pdf

3. AnronHiok B. A. S3wik Julia kak uHCTpYyMeHT nccnenoparenss.— M.: Ousnueckuii
dakynerer MI'Y um. M. B. Jlomonocosa, 2019.— URL:
https://cmp.phys.msu.ru/sites/default/files/\VA_Antonyk Julia_2019.pdf
Lononnumenvnasn numepamypa:

1. Okten G. First Semester in Numerical Analysis with Julia.— Florida State University,
2019.— DOI: 10.33009/jul.

2. Klok H., Nazarathy Y. Statistics with Julia: Fundamentals for Data Science, Machine
Learning and Artificial Intelligence.— 2020.— URL.: https://statisticswithjulia.org/.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « Mnmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Onbimoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucreMa Suaekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4arOWUXCL NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekiuit no quctumiuie « KoMIb0TepHBIA TPAKTHKYM MO CTATUCTHIECKOMY
aHAJIN3Y JaHHBIX).

2. JlabopaTopHbIil MPaKTUKYM O AUCHHUILINHE «KOMIBIOTEPHBIN MTPAKTHUKYM I10
CTATHCTUYECKOMY aHAIN3Y JAHHBIX)

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM NMOPAIKOM Ha cTpaHule auciurinasl B TYHUC!

8. OIEHOYHBIE MATEPUAJIbI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OINEHUBAHUSA VYPOBHA C®OPMUPOBAHHOCTH KOMIETEHIUU 11O
JUCIUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHHBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS JTHCHUIUIMHBI
«KOMIBIOTEPHBIM MPAaKTUKYyM IO CTaTUCTUYECKOMY AaHAJINW3y JAaHHBIX» IIPEICTABICHBI B
[Tpunoxxenuu k HacTosAweil Pabouel mporpaMMe AUCIMITUHBL.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMatuBHOro akta PY JTH.



PASPABOTYUKMU:

[Tpodeccop xadenpsr Teopun
BEPOSATHOCTEUN U
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