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1. HEJIb OCBOEHUSA JUCHUIIJINHBI

Lenpto ocBoeHuss aucHUIUIMHBI «COBpEMEHHBIE SA3bIKM MporpamMmupoBanus (HYacTte
2)» sBIsIeTCsl 00ECIIEYCHUE CTYICHTOB HEOOXOIUMBIMH 3HAHUSIMH M HaBBIKAMU 10 pabore ¢
OOJBIIMMH JTaHHBIMH Ha OCHOBE HEpEJSIMOHHBIX 0a3 MaHHBIX, B TOM 4HCle 00paboTKe
JAHHBIX, UX UHTEPIPETAINH, BU3YAIN3alUH, TIOCTPOCHHH MOJICIICH.

OCHOBHBIMH 33JJa4aMU Kypca SIBIISTFOTCSL:

- OBJIaJICHUE OCHOBHBIMHU OnOmroTekamu Python.

- yrayonénnoe nzyuyenue Pandas.

- OBJIaJICHHE HABBIKAMH BH3yaJIH3allH B Pa3IMYHBIX OMOTNOTEKAX.

- U3YYEHNE CTATUCTUYECKUX OCHOB B MIPOTPaMMHUPOBAHUH

- 00paboTKe TaHHBIX U TOCTPOCHUH MOJIeNIeH

- IPOBEPKE TUTIOTE3.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI

OcBoenne aucHUILIHHBI «COBpPEMEHHBIC SI3BIKM TMporpammupoBanus (Yacte 2)»
HarpaBlieHO Ha (opMupoBaHHE y OOyYaIOIIMXCS CIACAYIONIMX KOMIETCHIUN (4YacTu
KOMIIETEHITUH):

Tabnuya 2.1. llepeuenv komnemenyuil, poOpMupyemuix y 00yuanouuxcs npu 0C80eHuu
OUCYUNIUHBL (Pe3YTbmambl 0C80eHUsL OUCYUNTIUHDL)
MNHaKaTOPBbI 10CTHKEHUS] KOMIIETEHIINH

MIungp Komnerenuus o
(B paMKax JaHHOM JMCHUIUIMHBI)

OIIK-5.1 IlpuMeHsieT Kak MUHUMYM OJMH U3 O0IINX
WIN CHEeNUATN3UPOBAHHBIX TAKETOB MPHUKIATHBIX
nporpamm (Takux kak MS Excel, Eviews, Stata, SPSS,
R u z1p.), npenHazHaueHHBIX JUIsI BBITOJTHEHUS

CnocobeH UCnoib30BaTh CTAaTUCTUYECKUX Tporenyp (oOpaboTka

COBPEMEHHBIE CTaTUCTHUYECKONW MHPOPMALIUH, TIOCTPOEHHUE U

OITK-5 UH(POPMAIOHHBIE MIPOBEJICHUE TUArHOCTUKU IKOHOMETPUUECKUX
i TEXHOJIOTHH U TIPOrPaMMHBIC |MOJIEIIEH)
CpEACTBA MPH PELICHUN OIIK-5.2 Vcnionb3yeT 31eKTPOHHBIE OMOIMOTEYHbIE

npodecCHOHATBHBIX 33J]ad  |CUCTEMBI [T TOUCKA HEOOX0IMMON HaydHOM
JUTEPATYPhl U COIUATEHO-DKOHOMHYECKON CTATUCTHKH
OIIK-5.3 Pemaet nmpoeccroHalIbHbIE 3a7a4H C
MPUMEHEHHEM HE0OXO0TUMOTO IIPOTPAMMHOTO
oOecrieyeHrs U MHPOPMAITMOHHBIX TEXHOJIOTUI
VYrpaneHue npoeKTaMu B [1K-4.1 [Tonumaet meToIbI cOOpa, aHaIH3a,

obmactu T Ha ocHOBe CHCTeMaTH3alluH, XPaHEHHS U MOIICPKaHHS B

MOJTyYCHHBIX, TNIAHOB aKTyaJIbHOM COCTOSIHHH ()MHAHCOBOW MH(OPMAITUH
[1K-4 MPOEKTOB B YCJIOBHSX, KOTJIa |IKOHOMHUYECKOIr0 CyObeKTa

IIPOEKT HE BBIXOJIHUT 3a [1K-4.2 Ucnonp3yet nHGOPMAITMOHHBIE TEXHOIOTHA

IpeJieNbl yTBEPKICHHbIX (mporpammHoOe obecriedeHre) B 00bemMe, He0OX0IMMOM

apamMeTpoB JUTSL COCTaBIICHHS (PMHAHCOBOW OTYETHOCTH

3. MECTO JNCIMIIJIMHBI B CTPYKTYPE OII BO

Jucnumnaa «CoBpeMeHHbIe S3bIKH MporpamMMupoBanus (Yacte 2)» OTHOCHTCS K
qacTH, GOpMHUPYyEMOI yIacTHUKaAMHU 00pa3oBaTelbHbIX oTHOomeHul 6iioka b1 OIT BO.



B pamkax OIl BO oOyuarommecss TakKe OCBaWBaIOT JPyrue TUCHUILIAHBI H/WIH
MPaKTUKH, CIIOCOOCTBYIOIIME JOCTHIXKEHUIO 3aIllIaHUPOBAHHBIX PE3YJbTATOB OCBOCHUS
TUCIHAILINHBI «COBPEMEHHBIC SI3bIKH TTporpaMmmupoBanust (Yacts 2)».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyrowux 00CmudiceHuio
3anJIGHUPOBAHHBIX PE3YIbMAMO8 0C80EHUSL OUCYUNTUHDBL

IIPOEKTOB B yCIIOBUSIX,
KOTI'/1a IPOEKT He
BBIXOMT 3a MPENETBI
YTBEPKICHHBIX
11apaMeTpoB

TEXHOJIOTUH U pa3paboTka
10

IIpexmecrByomue Iocaenyromue
Mudgp Haumenoanue EHCEHI:'IHHHLI7MOI;yHH, L[I/ICII]/I]IJII/III-[[}]:I/;[HOL[)’JII/I,
KOMIIeTeHIUH * *
NPAKTHKHU NPAKTHKHU
OIIK-5 Crnocoben
UCIIOJIb30BATh Hundopmaruka, CoBpeMeHHBIE SI3bIKU
COBPEMEHHBIE OKOHOMETpUKa, IpOrpaMMHUpPOBaHUs (4acTh 2),
nH(pOpMaMOHHBIE ynpasnenue | T- HNudopmanronnas
TEXHOJIOTUH H MPOEKTaMH, 0€30MacHOCTb,
MIPOrpaMMHBIE CoBpeMeHHbIE SI3bIKU Kowmmbrotepusie
CpEeICTBA MPHU PEIICHUH | TPOTrPAMMHUPOBAHHUS WHCTPYMCHTHI B OM3HEC-
poheCCHOHATBHBIX (Python) ananutuke (Big Data)
3amad
[1K-4 VYupasnenue
[IPOEKTaMHU B 00J1aCTH
UT na ocHoBe KomnbrorepHbie
MOJIYYCHHBIX, TUIAHOB HNudopmanmoHabie WHCTPYMCHTHI B OM3HEC-

ananutuke (Big Data),
Primounniii ananus biokuein-
IIPOEKTOB

* - 3aTIOJIHACTCS B COOTBETCTBUH ¢ Marpuiei komrerennuit u CYIT OIT BO

4. OFBEM JIUCHUILIMHBI U BUJIbl YYUEBHOM PABOThI

OOrm1ass TPyI0EMKOCTh TUCHHMIUIMHBI «COBpEMEHHBIE S3BIKH IMPOrPAMMHPOBAHUS
(Yacts 2)» cocTaBasieT 4 3a4eTHBIX €TUHHUII.

Tabnuya 4.1. Buodv yue6noii pabomer no nepuooam oceoenus OI BO ons OYHOH
Gopmul 06yuenus

N BCET'O, | Cemectp(-b1)
Bup yueOHoii padoThI AK AL 5
Konmaxmmnas paboma, ax.u. 144 144
Jlexmmn (JIK) 17 17
Jlabopatopusie padotsl (JIP) 34 34
[Tpaktrueckue/cemunapckue 3ausatus (C3)
CamocmosmenvHas paboma o00yuawuxcs, ax.u. 75 75
Koumponw (sx3amen/3auem ¢ oyenkotul), ax.u. 18 18
OO0masi Tpy10eMKOCTb M CHUILTHHBI Ak 144 144
3a4.e]l. 4 4




5. COJEP)KAHUE TACHUTIINHBI

Tabauya 5.1. Cooe

porcanue oucyuniunvt (MoOyast) no sudam yuebHou pabomoi

HaumenoBaHue pa3jaesa

Conep:xkanue pasaesa (TeMbl)

Buna yueonoii

JUCHUILINHBI padoThI™*
Pasnen 1. bubianoreka Tewma 4.1. OcHoBHBIC omeparuy B pandas. JIK, JIP
pandas. @yHKUMM U TpynnupoBKu. CBOAHbBIE TAOIHIIBI.

Tema 2.1. OCHOBHBIC HHCTPYMEHTBI JIK, JIP
Paznen 2. Busyanuzanus BU3Ya ST

Tema 2.2. Buzyanu3zamus 00JbIIOr0 MaccHBa JIK, JIP
JAHHBIX. .

nauubIX. [IpuHiunel Buzyanu3anuu B Matplotlib

n Seaborn.
Pasgen 3. OcHOBEI Tema 3.1. OcHOBHEIE HOHATHS B OITMCATENLHOM JIK, JIP
OIMUCATEJIbHON craructuke. CriocoObl MOTy4eHUs] OMUCATETBHOM
CTATUCTUKH MPpHU paboTe C |CTATUCTUKH.
OOJIBIINMU JAHHBIMU. Tema 3.2. O6paboTKa TaHHBIX. JIK, JIP
Pasnen 4. Llentpanbuas  |Tema 4.1. llentpanbnas npenenabHas Teopema. JIK, JIP
NpenebHas TeopeMa u Hopmanuzanus nanseix. MaTtpuna Koppensiuuid.
craTucTHYeckuii aHanu3 B |Pacnpenenenue CTpio/ieHTa B OOJIBIINX JAHHBIX.
Python. Tema 4.2. O6paboTKa TaHHBIX. JIK, JIP
Pa3zgen 5. OcHoBHEIE JIK, JIP
CTATHCTHICCKHE TECThL I Tema 5'}' [IpoBepka rumnore3 u NOCTPOCHUE

MOJICIICH.
IPOBEPKA TMIIOTES.
Paznen 6. OcHOBBI Tema 6.1. IIpoBepka rumote3 B pyspark u JIK, JIP
pyspark. BH3YaIH3aIus JaHHBIX.
Paznen 7. OcHOBBI Tema 9.1. IIpoBepka rumnotres B pycaret u JIK, JIP
pycaret. BU3yalln3alus JaHHBIX.

* _ sanonusiercst Tobko mo QUHOM dopwme obyuenus: JIK — nexyuu;, JIP — nabopamopusie pa6omur;, C3 —

CeEMUHAapPCKUe 3anamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHbI

Tabauya 6.1. Mamepuanvno-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIMTOpuU

Crnenmnanu3upoBaHHoe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u
MaTepHaJIbl 1J151 OCBOCHHS
AUCHUILINHBI
(pu HEOOXOMMOCTH)

000pyTOBaHUEM.

Aynutopus Ui TPOBENEHUS  3aHATHI
JIEKIIMOHHOI'0 THIIA, OCHAIIICHHAS KOMILJICKTOM
JleknnnonHasa CHIeIIMATN3UPOBAHHOMN MeOenu; JIOCKOH
(OKpaHOM) ¥ TEXHHYECKUMHU CpEICTBAMU
MYJIbTUMEINA NTPE3EHTALMH.
Aynuropus s mpoBenaeHus nadbopatopHbix | [lepedenp
pa60T, I/IH)II/IBI/I}Iya.]'H)HBIX KOHCYHBT&HHﬁ, CHGHI/IaJ'II/ISI/IPOBaHHOFO
JaGopatopus TEKYIIETO KOHTPOJS U TPOMEXKYTOUHOU | JJabopaTOpHOTO '
aTTecTaluu, OCHAaIIeHHAA KOMILUTEKTOM | o0opyaoBanusi:  Windows,
CIIeUATTN3UPOBAHHOI mebenn u | Microsoft Office, Anaconda




CrnenuajJu3supoBaHHOe
yueOHOe/1a0opaTopHOe
o0opynoBanmue, [10 u
MaTepUaJIbl 1J1 0OCBOEHUS
AUCHUILINHBI

(pu HEOOXOMMOCTH)
Navigator,  GoogleColab,
nocryn B HTepHET
KomneroTepusiii  kmacc misi  npoeneHus | [lepeuenpb
3aHATUH, TPYNIOBBIX W HWHIUBUAYAIBHBIX | CIIEHUAIN3UPOBAHHOTO
KOHCYJIbTAIlMM, TEKYIIero KOHTPOJIA U | 1abOpaTopHOro
KoMmnbroTepHbIil | MPOMEXKYTOUHOM aTTeCTAllMH, OCHAIIeHHas | obopyaoBanus: Windows,

Tun ayauropun OcHamenue ayiuropuu

KJ1ace [IEPCOHATIBHBIMH KOMITbIOTEPaMHU (8 | Microsoft Office, Anaconda
KoJimyecTBe _ 1mT.), jgockoii (3kpanom) u | Navigator,  GoogleColab,
TEXHHYSCKMMH  CPEJCTBAMH  MYJIbTHMEAHa | A0cTyn B MHTepHET
IIPE3CHTALAMN.
Ayauropust Uil CaMOCTOSTEIILHON paboTh

s oOyyaromuxcsi (MOXET HCHOJIb30BaThCS JJIf

CaMOCTOSITCIILHOM | MPOBENCHUST ~ CEMHUHAPCKUX  3aHATHH |

paboThI KOHCYJIbTAI[Mii), OCHAIICHHAs KOMILJICKTOM

00yYarOIIHXCSI CIeIUATH3UPOBAHHOM mebenn u

KoMmnbrorepamu ¢ goctynom B SUOC.
* - ayAuTOpHs I CAMOCTOATEIILHON paboThl 00yvatomnuxcs ykasbiBactcss OBA3ATEJIBHO!

7. YYEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE
OBECIIEYEHUME JUCIIUIIJINHBI

Ocnoenas numepamypa:

1. Bukrop Maiiep-1llenbeprep, Kenner Kykbep bonbime nannsie. PeBomtonus, kotopas
U3MEHUT TO, KaK MBI KUBeM, paboTaeM u MbIciauM / mep. ¢ anra. M. Taiiarok. — Mocksa :
Mann, BanoB u ®eiidep, 2019, 231 c., ISBN 978-5-91657-936-9.

2.Shashank Tiwari Professional NoSQL. — Ind Wiley, 2021, 384 p., ISBN 978-0-470-
94224-6.

3.deBu Cunen, ApHo Meiicman OcnHoBbl Data Scince u Big Data. Python u Hayka o
nanHbIX. — CII6. : I[Turep, 2020. 336 c., ISBN 978-5-496-02517-1.

4. ®pouke, bunn. YkpoieHne 0OJbIINX TaHHBIX: KaK M3BJICKATh 3HAHUS M3 MACCHBOB
uHpOpMAIMKU C TIOMOIMIBbIO TTyOOKOH aHanmuTuku / bumn @psHke ; mep. ¢ aHri. Anapes
bapanoBa. — Mocksa : Mann, iBanoB u ®@ep6ep, 2020. — 349 c. : min.; ISBN 978-5-00057-
146-0.

5.Mapn, Haran. bBonpmme ngaHHBIC: TNPUHIMIBI W TPaKTHKa MOCTPOCHUS
MaciTabupyeMbIx cucteM 00pabOTKH JaHHBIX B pealibHOM BpeMeHu / Hatan Map, [xeiimc
YoppeH ; [nep. ¢ anri. u pex. W. B. bepureiina]. — MockBsa : Bunbsime, 2020. — 368 c. : ui.,
tab61.; ISBN 978-5-8459-2075-1 : 300 sk3.

6.JleckoBern;, FOpe. Ananu3 Oosbmux Habopo manHbix / FOpe JleckoBen, AHaHz
Pamxapaman, xepdpu . Yasman ; nep. ¢ aura. Cnuakun A. A. — Mocksa : JIMK Ilpecc,
2019. — 498 c. : mi.; ISBN 978-5-97060-190-7.

7. AnapuanoB . A. UnnekcupoBaHue U MOUCK B MOCIEA0BATEIBHOCTAX JIJIs1 OOJIBIINX
0a3 nanubix: MmoHorpadus / U. A. Aanpuanos, A. @. YepHos ; M-Bo 00pa3oBaHus 1 HAyKU
Poccuiickoit ®denepanun, Bonoroackuii roc. yu-1. — Bonoara : Bol'y, 2021. — 167 c. : un.,



tabmn.; 21 cm.; ISBN 978-5-87851-503-0.

8.Big data and business analytics / ed. by Jay Liebowitz; forew. by Joe LaCugna. — Boca
Raton [etc.] : CRC press, cop. 2020. — xX, 282 c. : un.; 25 cMm.; ISBN 9781466565784.

9.Big data computing / ed. by Rajendra Akerkar. — Boca Raton [etc.]: CRC press, cop.
2014. — XXII, 542 c. : un.; 24 cm.; ISBN 9781466578371.

10. Data-driven innovation : big data for growth and well-being. — Paris: OECD,
cop. 2020. - 452 c.: un.; 28 cm.; ISBN 978-92-64-22934-1
11. Hoycon, Maiikn. [Iporpammupyem Ha Python / Maiikn Jloycon; [mep. ¢ aHIIL.:

B. Ilopunkwuii]. — Mocksa [u 1p.] : [Tutep, 2020. — 414 c. : un., Tabm.; 24 cm.; ISBN 978-5-
496-01071-9

12. Makkunnu, Yac. Python u ananu3 nanubix / Yac MakkuHIU; Mep. C aHIIL
CnunkuH A. A. — Mocksa : JIMK Ilpecc, 20121. — 482 c., : mi.; ISBN 978-5-97060-315-4.

Jlononnumenvhas aumepamypa:

1. Swaroop C.H. A byte of python. Yue6Hoe mocobue 1mo nmporpaMMHpOBaHHS Ha
A3BIKE Python OTKpBITHIN NOCTYII o CCBLIKE
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf

2. Python Data Analytics. Fabro Nelli, Rome Italy (2018) ISBN 978-1-4842-3912-
4

3. PYTHON PROGRAMMING LANGUAGE FOR BEGINNERS. A Crash
Course Guide with Tricks and Tools for Your First Approach to Learn and Programming with
Python 2019 Clark Wes

Pecypcwr ungpopmayuonno-menexommynuxayuonnoti cemu « Mlumepnemy»:

1. 3bC PYIH u ctoponnue 3bC, k KOTOPBIM CTYAEHThl YHUBEPCUTETA UMEIOT 10CTYI
Ha OCHOBAHUU 3aKJIIOUCHHBIX JJOTOBOPOB:

- DneKTpOHHO-OUOTNOTEUHAS cucremMa PYJIH — 9BbC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubianoreka onaia» http://www.biblioclub.ru

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

- ObC «KoHcynbTaHT cTyneHta» Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpounkwuit moct»

2. ba3bl JaHHBIX U TOUCKOBHIE CHCTEMBI:

- DOJIGKTPOHHBI (OHJ TPAaBOBOW W HOPMATHBHO-TEXHHYECKON JOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

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

- pedepatuBHas 0aza JAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

- https://anaconda.org/anaconda/anaconda-navigator - gokymeHTanus mo paboTe co
crienuanusupoBanHsiM 110

- https://jupyter.org — ocHOBHasi JOKYMEHTAIUA 0 cpene i pabOThl ¢ OOJBIITHMHU
JTaHHBIMU

- https://numpy.org — ocHOBHasI TOKyMEHTAIHs 110 OubmoTeke Numpy

- https://www.SCipy.0rg — ocHOBHasi TOKyMEHTAIUs 110 OMOIHoTeKe Scipy



http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

- https://pandas.pydata.org — ocHoBHasi ToKyMeHTaIus 1mo oubimnoreke Pandas

- https://matplotlib.org — ocHoBHas gqokymenTanus mo 6udanoreke Matplotlib

- https://seaborn.pydata.org — ocHoBHas JoKyMeHTaIus 1o OudInoTeke Seaborn

- https://scikit-learn.org/stable/index.html — ocHoBHas ToKyMeHTaIs 10 OUOIHOTEKE

scikit learn

- https://spark.apache.org/docs/latest/ — ocHoBHast HOKyMEHTanus MO OWUOJMOTEKE
pyspark

Yuebno-memoouueckue mamepuanvt 0151 cCamocmosmenbHol pabomosl 0OVHaAOWUXCs
npu 0C8oeHUU OUCYUNTUHBL/MOOYIT™:

1. Kypc nexumii no aucuuruinie «COBpeMEHHbIE A3bIKH ITporpaMmupoBanus (HYacTts
2)».
2. JlaGopaTopHBIi MTpakTHKyM 10 AucuuiuimHe «COBPEMEHHBIC  SI3BIKH

nporpamMmmupoBanus (Hacts2)» .
* - Bce yueOHO-METOAMYECKHE MaTepuaibl A CaMOCTOSTENbHOH paboThl 00ydYaroIuXcs
pa3MeNIarTcs B COOTBETCTBUU C JIEHCTBYIONIUM MOPSIIKOM Ha ctpaHulie nucuuruinHsl B TYUC!

8. OIIEHOYHBIE MATEPUAJIbI M BAJUIBHO-PEUTHUHI OBASA
CUCTEMA OLIEHUBAHUA YPOBHA CO®OPMUPOBAHHOCTH
KOMIIETEHIIUM IO JUCIATLIMHE

OneHouHble MaTepuanbl W OaUIbHO-PEUTHHIOBas CHUCTEMa™ OILEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIIMH (4aCTH KOMIIETEHLIUI) 10 UTOTaM OCBOEHUS TUCHUTIINHBI
«CoBpeMeHHbIE A3bIKM NporpammupoBanus (HYacte 2)» mpencrasiens! B [Ipunoxenun x

HacTosmel Pabouelt mporpaMMe JUCIUTUIMHEI.
* - OM u BPC ¢popmupyroTcs Ha OCHOBaHUH TPeOOBAHUH COOTBETCTBYIOIIETO JIOKAIEHOTO HOPMATHBHOTO
akta PYJIH.

PA3PABOTYUKMU:
JouenT kadeapbl IKOHOMHUKO-
MAaTeMAaTHYeCKOIro I'omonos K.I'

MOdC/JIMPOBaHUA

HomxuocTts, BYII IMonmnuce damvmmua 1.0.

PYKOBOJIUTEJIb BYII:
Kageapa sxonomuko-

MATEMATHYECKOI 0 Bbanamosa C.A.

MOAC/IHPOBAHUSA

Hanmenosanue bYII damunua 1.0.

PYKOBO/UTEJIb OII BO:

¢
PykoBoauTesbs nporpaMmsl I'masuna C.I'.
7 g

HomxuocTs, BYII ®amuusa U.0.



