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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucununnuna «BBeneHue B aHaiu3 M BU3YaJU3AlMIO JAHHBIX» BXOAUT B MpOrpammy
OakanaBpuaTta «MaTemMaTHKa U KOMIBIOTEpHbIE HayKuy» 1o HampasieHuto 02.03.01 «MaremaTuka
Y KOMIIBIOTEPHBIC HAyKu» U u3ydaercs B 1 cemectpe 1 xypca. Jucnummny peanusyer Kademnpa
MaTEMaTHYeCKOr0 MOJICIUPOBAHUS M MCKYCCTBEHHOTO MHTEJIEKTa. J[MCUUIUIMHA COCTOUT U3 2
pa3znenoB u 11 Tem 1 HampaBiieHa HA U3y4EHHE METO0B PabOThI C JaHHBIMHU.

Lenpto OCBOGHHS TUCIHUIUIMHBI SIBIISIETCS. OCBOCHHE HABBIKOB cOOpa, XpaHEHUS U
OTOOpaXCHHsI JTaHHBIX TPH IOMOIIM IpOrpamMM, HaMHMCaHHBIX Ha si3bike Python. Kypc cmyxur
BBEJICHHEM B HayKy o AaHHBIX (Data Science).

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoeHue aucuMILIMHBl «BBefcHNEe B aHAIN3 M BU3YaJIM3alMIO JTaHHBIX» HAIIPABJICHO HA
(bopmupoBaHre Yy 00yHarOIUXCS CIEAYIONIMX KOMIIETCHIUH (YaCTH KOMITETEHIINN ):

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

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOW NUCUMUTUIMHBI)

Cnoco0eH: ucKaTh Hy)KHbIE
HCTOYHUKH HHPOPMAIIHH 1
JIaHHBIE, BOCOPUHUMATB,
aHaJIM3UPOBATh, 3a[IOMUHATH U
nepeaaBath HHHOPMAITHIO C
UCIIONB30BAaHUEM IIU(PPOBBIX
CPEJICTB, a TAKXXE C MOMOIIBIO
ANTOPUTMOB TIpH paboTe ¢
MOJTyYeHHBIMH U3 Pa3IHYHBIX
MCTOYHHKOB JTAHHBIMH C LEIIBIO
3¢ ($EKTUBHOTO HCIIOTB30BAHUS
NOJy4eHHOW MH(GOPMALMH JIJIsI
pelieHus 3a71a4; MPOBOANTD
OIIeHKY HH(pOpMAIINH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBaHHH TTOCTYTIAOIIIX
nHGOPMALIMH U JaHHBIX

YK-12.1 Cnioco0eH: uckath Hy>KHbIE HCTOYHUKH HHGOPMALUU 1
JaHHbIE, BOCIPHHIMATh, aHATU3HUPOBATh, 3aIIOMUHATD U
nepeaaBath HHQOPMALIHIO C HCIIOIb30BaHUEM LU(POBBIX CPE/ICTB,
a TaKKe ¢ MOMOILBIO ANrOPUTMOB TIPH paboTe C HOJNyYSHHBIMH U3
Pa3IMYHBIX HCTOYHUKOB TAaHHBIMH C LIENbI0 3P QeKTHBHOTO
UCIIONB30BaHMS MOJTYYSHHOH HHPOPMALIUHK JUTs pELICHHS 3a/1a4;
MPOBOJIUTDH OLEHKY MH(POPMAIIHH, €€ JJOCTOBEPHOCTh, CTPOUTH
JIOTHYECKUE YMO3aKIIFOUeHHUsI Ha OCHOBAHUH MOCTYIIAOINX
nH(opMaLnK U TaHHBIX;

YK-12

OIIK-8.1 3naeT 6a30BbIe MPUHIUIIGI 10 pa3pabOTKe aTOPHUTMOB U
KOMITBIOTEPHBIX MIPOTPaMM, HEOOXOJUMBIX B TIPO()ECCHOHAIBHOM
JIeSITEIIFHOCTH B 00JIACTH MaTEeMaTHKH M KOMITBIOTEPHBIX HAYK JJIS:
M3y4YEHUS U MOJICIIUPOBaHMS 00BEKTOB NPOeCcCHOHATHLHON
JIeSITeIIbHOCTH, aHaJIN3a JaHHBIX, IIPEACTaBICHHUS HHPOPMAIH 1
mnp.;

OIIK-8.2 YmeeT npuMeHATs HEOOXOANMBIE B TIPO(ECCHOHATBHOM
JIESITETFHOCTH AJITOPUTMBI M METOJIBI B O0JIACTH MaTEMaTHKH U
KOMIBIOTEPHBIX HAYK JJIS: M3YICHUS ¥ MOJICINPOBAHIS OOBEKTOB
npodeccroHaNbHOMN NesITEbHOCTH, aHAN3a JaHHBIX,
MpeACcTaBICHN HHPOPMAIIUH U TIP.;

OIIK-8.3 Biageer He0OX0AMMBIMH B IPO(hECCHOHATLHOM
JIeSITEIIbHOCTH TEXHOJIOTUSIMHA ¥ METO/IaMH B 00JIaCTH MaTeMaTHKH
U KOMIBIOTEPHBIX HAYK JUIA: U3yYEHHs U MOAEIUPOBAHNUS
00BEKTOB PO(heCCHOHATILHOM AEATeIbHOCTH, aHAJIN3a JIAHHBIX,
Ipe/ICTaBICHUS] HHPOPMAIIMH H 1IP.;

Crioco0OeH HCIoIB30BaTh OCHOBEI
OIIK-8 [IPABOBbIX 3HAHUM B Pa3IMYHbIX
chepax KU3HEACSITETLHOCTH

ITK-1.1 3HaeT OCHOBBI MPOrPaMMUPOBAHUS; COBPEMEHHBIE

CnocobeH pa3pabaTbIBaTh U 00BEKTHO-OPUEHTHPOBAHHBIE SI3BIKK ITPOTPAMMHUPOBAHNS;
OTJIaXXHMBATh NPOTPAMMHBIN KO |COBPEMEHHBIE CTPYKTYPHBIC S3bIKU IPOTPAMMHUPOBAHHUS; SI3BIKU
COBPEMEHHBIX OM3HEC-IIPUIIOKCHNUII,

IK-1




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)

[IK-1.2 YmeeT koaupoBaTh Ha s3bIKax MPOrpaMMUPOBAHHS;
TECTUPOBATH PE3YNIBTATHI KOJUPOBAHHUS;

[1K-1.3 Brnameet HaBBIKaMu pa3paboTKu Koga HHPOPMATHOHHON
CHCTEMBI; HaBBIKAMHU BepH(HUKAIMN KOAa MHYOPMALOHHON
CHCTEMBI;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HucuuiuinHa «BBeneHue B aHanM3 M BU3YaJIM3aLUI0 JaHHBIX» OTHOCUTCS K 00s3aTesIbHON
yactu 0110ka 1 «/lucuunamnsl (Moaysr)» 00pa3oBaTeNbHOM MPOrpaMMBbl BBICIIETO 00Pa30BaHUs.

B pamkax oOpa3oBaTenbHON NpOrpaMMbl BBICIIETO OOpa3oBaHUs OOYYAIOMIMECS TaKKe
OCBauMBAIOT JIpyrMe JMCLUUIUIMHBl W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIlJIAaHUPOBAHHBIX PE3yJIbTaTOB OCBOCHMS TUCLUIUIMHBI «BBeqeHue B aHAINU3 U BU3yaJIU3alUI0
JAHHBIX».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]

IIpenmecryromue Ilocaenyromue
HIngp Haumenosanne ancfmﬁlnm{m;’Mol;ynu, HHCHHHJ]H?{{I/;/IHOH)’HH,
KOMIIeTeHI[UH % .
MPaKTHKH MPAKTHKH
CriocoOeH: HCKaTh HyKHEIC Komnwvromepnwiii npaxmuxym
HUCTOYHHAKH MHPOPMAIIUH U 1O UHMENNEeKMYAIbHbIM
JTaHHEIE, BOCIIPHHUMATB, cucmemam**,
aHATU3UPOBATH, 3aTIOMUHATH Komnwvromepnwiii npaxmuxym
U TIepenaBaTh HHPOPMAIIUIO no CMamucmuyecKkomy
C UCTIONIb30BaHUEM aHanuzy OaHHuIX**;
IU(PPOBBIX CPEJICTB, a TAKKE Amnanu3 OOJbIIMX JaHHBIX;
C TIOMOIIBIO aJITOPUTMOB Kubepbe3onacHoCcTh
mpu pabote ¢ NPEANPHUITHS;
MOJTy4YE€HHBIMH U3 DKOHOMETPUKA,
VK-12 Pa3TUYHBIX UCTOYHUKOB OCHOBBI MAIIIMHHOTO
JTAHHBIMU C [IEJTBI0 0o0y4YeHHs U HEHPOHHEIE CETH;
3¢ PEKTHBHOTO HayuHo-uccnemoBarenbckas
HCTIOJIB30BaHU MTOTyYeHHOM pabota (moyueHue
WHPOPMALUH [T PEIICHUS TIEPBUYHBIX HABHIKOB HAYYHO-
3a[a4q; IPOBOJMTE OLICHKY HCCIIeIOBATEIBCKON paboTHI);
nHpOpMaLNH, ee TexHonoruyeckast (IPOEKTHO-
JIOCTOBEPHOCTB, CTPOUTH TEXHOJIOTHUECKas ) MPAaKTHKA;
JIOTHYECKUE [IpepnumioMHas MpaKTHKa;
YMO3aKIIIOYeHUS Ha HayuHo-mccnenoBarenbckas
OCHOBAaHHU MOCTYMAIOIINX pabora;
nHGOPMAIUU ¥ JAHHBIX
Hayuno-uccireoosamenvckas
paboma (nonyyerue
NEPBUUHBIX HABBIKOB HAYUHO-
ucc1e008amenbCKoll
pabomul);
Cnoco0eH uCIoIb30BaTh Texnonoeuueckas (npoekmuo-
OTK-8 OCHOBBI TIPABOBBIX 3HAHUIA B MEeXHONI02UYECKAs) NPAKMUKA,
pasnuaHbIX chepax Bviyucaumenvivie memoowvl,
KHU3HEACSTEITLHOCTH Mamemamuueckoe
MoOenuposanue;
HUmumayuonnoe
MoOenupogaHue;
Ananusz npuopumemuoco
00CMyNna 8 My1bImucepsUCHbix




HIudgp

HanmeHnoBanue
KOMIIETeH NI

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Mocaenyromue
JUCHUTIIMHBI/ MOIYJIH,
NpaKTUKH*

cemsx;
DxoHomempuxa,
Komnvlomepnas ancebpa;
Komnvlomepnas ceomempusi;
Kubepbezonacnocmo
npeonpusimusi;

OcHogbl (hopmanbHbIX
Memoo08 onucanus busnec-
npoyeccos;

Beeoenue 6 ynpasnenue
UHGDOKOMMYHUKAYUAMU,
OcHo8bl MAWUHHO20 00YYeHUs
U HelpoHHble cemu,

IK-1

CrmocobeH pa3zpabaThIBaTh U
OTJIQKMBATh MPOrPaMMHBIH
KOJ

Ilpeodunnomnas npakmuka,
Hayuno-uccreoosamenvcras
paboma,

Texuonocuueckas (npoekmuo-
MEXHON02UYECKAs) NPAKIMUKA,
Apxumexmypa Komnvlomepos
U OnepayuoHHble CUCHEMbL;
Lugposas epamommnocme,
mexHon02Us
npocpaAMMUPOBAHUS,

Ananuz 6oavuiux OaHHbIX,
Illapannenvnoe
npozpammuposarue**,
Tpuxnaouoii ananu3s OaHHvIX ¢
UCNOIb308AHUEM A3bIKA
Python**;

Komnviomepnuwiii npaxmuxym
1o UHMENNEeKMYANbHbIM
cucmemam**;
Komnviomepnwiii npaxmuxym
no cmMamucmuyecKkomy
aHanu3zy OaHHbIX **;
Aneopummvl MauuHHOU
epaguku u 0dpabomru
uzobpasicenull,
Komnviomepnuiii npakmuxym
no mooenuposanuio **;
Komnviomepnwiii npaxmuxym
1O UHGOPMAYUOHHBIM
mexnonocuam**;
Komnviomepnas anzebpa;
Komnviomepnas ceomempusi;
Humennexmyanvrvie memooul
Paszoenenus cemesolx
pecypcos;

Memoovl mawiunno20
00yueHus: u nPeOUKMuUEHOU
AHATUMUKU,
Kubepbesonacrnocms
npeonpusmusi,
Oxonomempuxa;

Mawunnoe obyuenue 6
MENeKOMMYHUKAYUSX,
OcHo8bl MAWUHHO20 00YYeHUs
U HelpoHHble cemil;




* - 3aIIOJIHAETCS B COOTBETCTBUH ¢ MaTpuiei kommereHui u CYIT OIT BO
** - 3JICKTUBHBIC TUCIUIUINHBI /TIPAKTHKH



4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh JIUCIUILTHHBI «BBeIcHHE B aHATN3 ¥ BU3YAJIN3AIIMIO JTAHHBIX)» COCTABISET «3» 3aUCTHBIC CTUHHIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT 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 .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
11 Ycranoka [10: pgAdmin, Jupyter Notebook, JIK, JIP
SageMath
1.2 [pocroii oneparop SELECT JIK, JIP
13 z';\/ll:gs(ramme ¢byukimu COUNT, SUM, AVG, MIN, JIK, JIP
Cucrema ynpaBieHHs i
Pasnen | |GasaMu faHHBIX 14 3acnl'11/l(:i;3013aHI/Ie B 3aIpOCE HECKOJILKUX HCTOYHUKOB JIK, JIP
PostgreSQL
ostgresQ Hcnonw3oBanue xmoueBbix cioB SOME (ANY) n
15 ALL c npenukatamu cpaBHeHus. [Ipeo6pazosanue | JIK, JIP
tunoB u oneparop CAST. Oneparop CASE
TpazunnoHHBIE Onepay HaJ MHOXKECTBAMH 1
16 omeparop SELECT JIK, JIP
2.1 Hauano pa6otsl B Python JIK, JIP
29 VYnpapnsronye KOHCTPYKIHH U CTPYKTYPbI JIK, JIP
nmasHabIX. ukis! 1 @yakmnum B Python
Paznen 2 |3HakomcTBO ¢ Python 2.3 Pabora c ¢aitmamu u Tekctom B Python JIK, JIP
2.4 Pabora ¢ Tabmmamu B 0nbimoreke Pandas JIK, JIP
25 Bn3yan1/1_3aum JAHHBIX C TOMOLIBI0 ONOIHOTEKN JIK, JIP
Matplotlib

* - 3amonasercs Tonpko mo OUHOMU dhopme obyuenus: JIK — nexyuu, JIP — nabopamopneie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepuaibl 1J1s1 0CBOEHHS
AUCIHUTLTAHBI
(mpu He0OXOAMMOCTH)

Aynurtopus JUis IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA, OCHAII[CHHAS

Kommbrorep/HoyTOyK C
poctynoM cetu MurepHer
U DJIEKTPOHHO-

JlexumonHas KOMIUIEKTOM CHEeMaIN3UpOBAHHON Mebenn; | oOpa3oBaTesIbHOM cpefe
JOCKOM (3KpaHOM) U TEXHUYECKUMU YHuBepcurera, Opaysep,
CPEICTBAMU MYJIBTUMEINA NIPE3CHTALIUM. I1O nns mpocmotpa PDF,
Annexc Tenemocrt, Python.
KoMnberoTepHslii Ki1acc U1l MPOBEAECHUS
3aHSTUNA, TPYNIOBBIX U MHAWBUIYaJTbHBIX
KOHCYJIbTAINi, TEKYIIEr0 KOHTPOJIS U . .
KomnberorepHsbrit HpOM};)KyTqu(’)ﬁ aT};L:CTaum/I, OF():HaHIeHHaS{ OC Windows/Linux,
Python, PostgreSQL,
KJ1ace MIEPCOHAIBHBIMU KOMIIBIOTEPAMH (B
. Jupyter umm Google Colab
KOJMYECTBE _ IIT.), TOCKOW (3KpaHOM) U
TEXHUUYECKUMU CPEICTBAMHU MYJIbTHUMEINA
MPE3EHTAI.
s AymuTopus Ui CaMOCTOSITENIbHONW PabOThI KommnbroTep/HOyTOYK €
CaMOCTOSITENIbHON | 00yuaromuxcst (MOXKET UCIOIb30BAThCA Al | JocTynoM cetu MHTepHer
paboTHI IIPOBEJICHUS] CEMMHAPCKUX 3aHATHI U U 3JIEKTPOHHO-




KOHCYJIbTaIi1), OCHAILIIEHHAS! KOMIIEKTOM o0Opa3oBaTesIbHOH cpefie
CHEIHATM3UPOBAHHON MeOeH 1 YHuuBepcurera, 6paysep,
KommbroTepamu ¢ goctynom B DUOC. ITO nna mpocmotpa PDF,
Aunnexc Tenemoct, Python.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOM padoThl 00yyaroniuxcs ykaspiaercs OBA3ATEJIDBHO!

7. YAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUILIJINHBI

Ocnoenas numepamypa:

1. A Byte of Python (Russian). Bepcus 2.02. IlepeBoa Biagumupa Cmossipa. Sphinx,
2020

2. I'pac JI. Data Science. Hayka o mannbix ¢ Hyns. — Ilep. ¢ anri. — 2-e u3j., mepepad. u
nor. - CI16.: BXB-IlerepOypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2
Lononnumenvnasn numepamypa:

1. ITpoxopenok H. A. Python. Camoe neo6xonumoe. — CII6.: BXB-IlerepOypr, 2011. —
416 c.: un. ISBN 978-5-9775-0614-4

2. JIytu M. [IporpammupoBanue Ha Python, Tom I, 4-e uznanue. — Ilep. ¢ anri. — Cno0.:
Cumsoi-ITmroc, 2011. — 992 c., un. ISBN 978-5-93286-210-0

- Jlytu M. IIporpammupoBanue Ha Python, Tom II, 4-e usnanue. — Ilep. ¢ anrm. —
CII6.: CumBoa-ITmroc, 2011. — 992 c., un. ISBN 978-5-93286-211-7
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAaHHUH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHO-O0MOMMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

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

- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https:/link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a qannsix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nekunii no nucuuiimae «BBeieHre B aHalIn3 U BU3YAIM3ALMIO TAHHBIX ).

* - Bce y4eOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOIMIUXCS
pa3MeIarTcs B COOTBETCTBUHU C ACHCTBYIONINM MOpsiAkoM Ha cTpanuiie aucuuruinael B TYUC!
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