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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BhIYUCINTETLHON TEXHUKH U IIPOrPAMMHUPOBAHUSI

[Ipotokom or 20 r. Ne

3aB. kadeapoii O.C. ioryHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM oy Ha 3aceaHuy Kapeapbl BBIYUCIUTENHHON TEXHUKH U TPOTPAMMHUPOBAHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BBIUNUCINTEIBHON TEXHUKU M TPOrPAMMUPOBAHUS

IIporokomor _ 20 r. Ne
3aB. kadenpoit O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilens ocBOCHUS AUCITUIUIMHBI "' AJITOPUTMBI 00paOOTKU OOJIBIIKMX TaHHBIX "

- opMUpPOBaHUE Yy CTYJECHTOB MPEACTABICHUS O TUIAX 3a/1a4, BO3HUKAIOIIUX B 00JaCTH
WHTEJUICKTYaJIbHOT'O aHaIM3a O0JIBIINX TaHHBIX;

- OCBOEHUE OCHOBHBIX IMOJX0/I0B, TPUMEHSIEMBIX MPU PEIICHUH 3a/1a4 OOJBIINX JaHHBIX
(Big Data);

- OCBOCHHME COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB, MPUMEHIEMBIX MPU PEIICHUH 3aj]1a4
6onpmux ganHbex (Big Data);

- TOJy4YeHHE HABBIKOB MpUMEHeHHWs mnapaaurM Big Data npu pemeHun 3agad B
Pa3IMYHBIX MPEIMETHBIX 00JIACTIX.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuumnnuHa AITopuT™MbI 00padOTKH OOJBIINX TAHHBIX BXOAUT B YAaCTh YU€OHOTO IIaHa
dbopMHUpyeMyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

OyHKIIMOHATBHBIE S3bIKH TIPOTPAMMHUPOBAHHS

ba3b1 qannbix Web-npunoskeHuii

OcHoBsl pazpabotku Web-npuioxenuit

[Mporpammuoe obecneucnue Back-End B Web paszpaborke

ITporpammuoe obecnieuenne Front-End B Web paspabotke

OOBbEKTHO-OPUEHTUPOBAHHOE POTPAMMHUPOBAHUE

MaremaTHueckas JOruka u JUCKpeTHas MaTeMaThKa

MaremaTHueckasi CTaTUCTHKA

dunocodus

[TpuknaaHas MaTeMaTukKa

3HaHus (YMEHUs, BJaJIeHUs), MOTYYeHHbIE IPU U3yYEeHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbTare OCBOEHHS NUCHUILIUHBI (MOAYINSA) «AJTOPUTMBI OOPaOOTKH OOJBIINX
JAHHBIX» 00y4YaOIIUICS JOJDKEH 001a1aTh CIEIYIOMMMHA KOMITETEHIIUSMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

ITIK-5 CnocoOHOCTh K (I)OpMaJ'II/BaLH/II/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/a4, K HAIITMCAHUTIO
nporpaMMHOro KoJga C HCIOJb30BAHUEM A3BIKOB MpPOrpaMMUpPOBaHUsA, OINPCACICHUA U
MaHUITYJIMPOBAaHUA JAaHHBIMU U Oq)OpMJ'IeHI/IIO nporpaMMHOrO KOJa B COOTBCTCTBHU
YCTAaHOBJICHHBIMHA TDe6OBaHI/I5[MI/I

[IK-5.1 OreHnBaeT Ka4eCTBO MAaTEMATHIECKON MOJIENH TIPH (HOpMaTU3aIIH 3a/1auu
PEAMETHOM 00J1aCTH

I1K-5.2 OneHnBaeT KavyecTBO pa3pa0OTaHHBIX AITOPUTMOB JJISl TOCIEAYIOIIETO
KOIUPOBAHUS

[1K-5.3 OneHuBaeT BbIOOp MPOrPAMMHBIX CPEICTB Ul MPOTPaMMHUPOBAHUSA H
MAaHUIYJIMPOBAaHUA  JAHHBIMU B COOTBETCTBHUM  YCTAHOBJICHHBIMU
TpeOOBaAHMSIMU

[1K-1 CnocoGHOCTh K aHaIHM3y MPOOJIEMHON CUTYaINH, pa3paboTke TpeOOBaHUM K CHCTEME,




MOCTAHOBKE 1eJel co3aHus, pa3pabOTKe KOHIICMLHWU M TEXHUYECKOIro 3aJjaHus Ha CO3JaHHe
Web-nputosxeHus, MpeICTaBIeHIs KOHLEIIMH, TEXHUIECKOT0 3aaanus Ha Web-npunoxenue u
M3MEHEHUH B HUX 3aMHTEPECOBAHHBIM JINLIAM

IK-1.1 Ananmusupyer TpeOoBanus K paspabotke Web-mpuinoxkeHuii u 6azam
JTAHHBIX

[1K-1.2 OneHuBaeT KauyecTBO pa3pabOTKM TEXHUYECKUX CIeHUpHUKAIMA Ha
Web-npunoxenus

[TK-1.3 OreHMBaeT KavecTBO IMpoekTa Ha paspaborky Web-mpunoxenus u 6a3

JAHHBIX




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKTHas padora — 35,1 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynuTopHas — 3,1 akan. yacoB
— caMocCTosTeNbHAs paboTa — 37,2 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas g
o | xourakTHAS pabota E 3 dopma TEKyIIEro
g B
= o )31 KOHTPOJIS
Paznmen/ Tema 3 (B axaz. acax) g A o P Kon
S 3 © | camocrosATenbHOM | ycrneBaeMocTH U
JUCLUTUTAHBI 5 S . | xoMmmeTeHH
@) g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakr. | 5 & ATTeCTAIIH
Jlek. s < 11
3aH. 3aH. | O &
1.  OcHOBHBIE  KOHILEMIIHUH.
IIporpammHbIe cpeacTaa.
CamocrosTenpHOe
1.1 JTauusie, uapopmanus, SBVaeHHE VIeOHOG Becena —
3HaHus. JKU3HEHHBIN LUK 2 2 6 e yHet o0cyxKieHue. IK-5.1
U Hay4YHOH s
JTAHHBIX. YcrHbli onpoc
JUTEPATYPHI
CamocrosTenpHOe
u3ydeHue yueOHoi
8 1 Hay4HOI Becena —
1.2 IIporpamMmMHbIe i A
JUTEPATypBI. o0cyxKieHue.
MHCTPYMEHTBl ¥ CPeIpl. TosroTosKa & Ananus
Python (Google 2 2 6 71a60paTOpHOM POrPaMMHOTO MK-5.3
Colaboratory). R 3§;ﬂlio Y p ﬁona
(RStudio). ) o
Brinonnenne VYerHbll onpoc.
nabopaTopHO
paboTsl.
Uroro no pazneny 4 4 12
2. IlpenBapurensHas 06padoTKa
nanHblx. Knacrepusanus.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU becena —
JIUTEPATYPBI. o0CcyxIeHH e,
21 ITposepka patyp YA
IToaroroBka k Ananus I1K-5.2,
KOPPEKTHOCTHU JaHHBIX.| 8 2 2 6
. nabopaTopHOMY MIPOrpaMMHOTO MK-1.1
Jlornueckuii aHaM3.
3aHATHIO. KOJa.
Brimonnenne VYerHbli onpoc.
nabopaTtopHoOi
padoTsl.




CamocrosTenpHOe
n3ydeHue yueOHoM

¥ HAyIHOH becena —
JUTEPATYPBI. o0cyxieHue.
2.2 3agaun IToaroroBka x Amnanus I1K-5.2,
2 2 6
KJIacTepU3alHy. JTab0paTOPHOMY MPOTPAMMHOTO IK-1.2
3aHATHIO. KoJa.
Brinmonnenne VYeTHBIl onpoc.
nabopaTtopHO
paboThL.
Wroro no paszneny 4 4 12
3. TloctpoeHne  MPOTrHO30B.
PaGora c TEKCTOBBIMHU
CamocrosTensHoe
H3yueHHe yueOHOU
¥ HAyIHON becena —
JUTEPATypBI. o0cyxieHue.
3.1 Meronst IToaroroBka x Amnanus I1K-5.3,
4 4 7,2
MIPOrHO3UPOBAHHUS. nabopaTopHOMY MIPOrpaMMHOTO IK-1.3
3aHATHIO. KoJa.
Brinonnenne VYeTHBIH onpoc.
nabopaTopHOH
paboThL.
8
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON Bbecena —
JUTEPATypBI. o0cyxieHue.
3.2 Pabora ¢ TEKCTOBBIMU IToaroroBka Amnanus I1K-5.2,
4 4 6
JTAaHHBIMU. nabopaTopHOMY MPOrPaMMHOTO IK-1.2
3aHATHIO. KOJa.
Brinmonnenue YerHblit onpoc.
nabopaTopHOi
paboTHI.
HWroro no pazneny 8 8 13,2
4. Kontpoins
IK-5.1,
IK-5.2,
4.1 BreayauropHas I1K-5.3,
KOHTaKTHast pabora. I1K-1.1,
MK-1.2,
8 I1K-1.3
IK-5.1,
IK-5.2,
4.2 TToaroroska K I1K-5.3,
9K3aMeHy. IK-1.1,
MK-1.2,
ITK-1.3
Uroro no pazneny
Hroro 3a cemectp 16 16 37,2 SK3aMeH
Uroro no pucnuminuze 16 16 37,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAaHA 3aHATHS C €OUHBIM JUIS BCEX IEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbraTa. Hapsny co
CHEIUAIM3UPOBAHHBIMU  TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUN  HUHTEPAKTUBHOCTH
IOpPOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
HHTepakTUBHOCTD MOJPa3yMeBAET CYOBEKT - CyOBEKTHBIE OTHOIIEHUS B X0/1€ 00pa30BaTEIbLHOTO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaIOLIEiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3a-IJIaHUPOBAaHHBIMU omroOKamMn), aexkuus-oecena, JEKUUA-AUCKYCCHUS,
JeKIus—Tpecc-KoH(pepeHIus.

4.  MHpopMallMOHHO-KOMMYHHMKAIIMOHHbIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTMH  —
opranusaius o0pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CHEeIUaIN3UPOBAaHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMALIUEH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Paguenko W.A. Texnonorum u wunppactpykrypa Big Data: YueGHoe mocoOwue.
[DnexTponnsiit pecypce]. / U.A. Paguenko, .H. Hukomnaes — CII6.: Yuusepcuter UTMO, 2018.
- 55 c. Pexum Jnocryna
http://books.ifmo.ru/book/2138/tehnologii_i_infrastructura_Big_Data: _uchebnoe_posobie.htm



2. Kypc gnexkmmii mo Big Data. [Dnextponneii  pecypc]. Pexum  moctyna
https://ai-news.ru/2019/11/kurs_lekcij_po_big_data.html

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. blu A. Teoperndeckuit muaumym 1o Big Data. Bee, uTo Hy)KHO 3HaTh O OOJBIIMX
nanubix. / A. blu, K. Cy - CII6.: ITurep, 2019.-208c¢.

2. MuTtuemnn P. Ckpanunr B30-caiiToB ¢ momoiisio Python / P. Mutuenn. M.: JIMK Ilpecc,
2016 - 280 c.

B) MeToauyeckue ykazanus:
I'opronos HO.B. IIpakTrkym 1Mo MamuHHOMY 00y4eHuto [DnekTponHsiii pecypc]. / 10.B.
[opronos, A.H. [Tonosunkus, H.1O. 3on0TeIX. Pesxum nocrymna: http://www.uic.unn.ru/~zny/ml/

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

HaumenoBanue [10 Ne norosopa Cpok JIeHCTBHYSI JIUIICH3UH
MS Windows 7
Professional (s [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
Anaconda Python  [cBo6oaHO pactipoctpansiemoe I10 06eccpoyHO
Deductor Studio  |Coramienne O  COTPYAHHYECCTBE 5eCChOMHO
Academic Ne06-2901\08 ot 29.01.2008 P
ECII?b Computation cB0OOTHO pacmpocTpansiemoe [10 0eccpovHO

ngine
NotePad++ cB000HO pacnpoctpansiemoe 110 06eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanue kypca CchlIKa
Hanumonanenas MH(POPMALMOHHO-aHAINTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTO HUTHPOBAHUS )

(PYIHIY) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



JlekunoHHas ayauTopus ayn. 282 — MynbTUMeEUITHbIE CPEeICTBA XPaHEHUs, TIepeladun U
npecTaBiIeHus HHpopMaIuuy;

Komnbrotepnsie kiaces Lientpa napopmannonnsix rexuonoruit ®I'bOY BIIO «MI'TY
um. I'.1. Hocosa» — IlepcoHanbHble KOMIIBbIOTEPHI, 00bEIUHEHHBIE B JIOKAJIbHbIE CETU C BBIXOAOM
B Internet, ocnamieHHble COBPEMEHHBIMH MPOrPAMMHO-METOJMUYECKUMH KOMIUIEKCAMH ISt
peleHus 3a1a4 B 006JacTi UHQOPMATUKK ¥ BEIYUCIUTEIbHON TEXHUKH;

AyIuTOpHH JUISI CAMOCTOSITEIBHON paOOThl: KOMIIBIOTEPHBIE KIACCHI, YUTAIBHBIC 3aJIbI
ouomoteku — ayn. 282 u kimaccel YUT u ACY;

[Tomemenuss A CaMOCTOSTENBHOW — pabOThl  OOyYarOmIMXCs,  OCHAIIEHHBIX
KOMITbIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHHsI K ceTH «VIHTepHEeT» M Haauduem
JOCTyIa B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO Cpely OpPraHU3allMd — KJIACChI
YUT u ACY;

[Tomemenuss s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIY)KMBaHUS  y4eOHOTO
ob6opynoBanus — LleHTp nH(OpMaLIMOHHBIX TEXHOJIOTUN — aya. 372.

[Tpunoxxenue 1. YueOHO-MeTOAUYECKOE 0OECTIEYEHIE CAMOCTOSATEIbHON PabOThl 00yUYaIOIIHXCA.
3ananue k 1abopaTropHoii padore Mo Teme:

J{anHble MH(pOpMaNUA, SHAHUS.

HpOaHaJII/I3I/IpOBaTI) COBOKYITHOCTBH TCKCTOBBIX, rpa(bnqecxﬂx " ayJUOBU3YAJIbHBIX JAHHBIX,
pa3MenieHHbIX Ha o1HOo# u3 crpanul; WEB-pecypcos:

www.yandex.ru;
www.mail.ru;
www.rambler.ru;
Www.gazeta.ru;
WWW.ura.ru;
www.znak.com;
www.mKk.ru;

NoabkowhE

3ananue K JadbopaTopHoii padore Mo Teme:
OcHogbl si3bika R. Cpena RStudio (RStudio Cloud). Xpauuaume CRAN u pa6ora ¢ HuMm.

Ycranosuth onun naket 3 CRAN B RStudio.

3arpy3uth (aitn B RStudio ¢ nokamsHOr0 HOCHUTEI.

Ckavatsb (aiin u3 RStudio Ha 0KaIbHBIA HOCHTEIT.

Hanwucare ¢pyHKIMIO 4711 CYMMHPOBaHUS 3JIEMEHTOB YMCIOBOT0 MaccuBa B R.
Hanucarp ¢yHKUMIO A58 HaxOXIAEHHS CpeaHero apu(pMeTHYeCKOro YHCIOBOTO
MaccHUBa.

Hanmcath QyHKITUIO 7151 HAXO0XKIEHHS CTAaHIAPTHO OTKIIOHEHHUS YUCIIOBOTO MAaCCHBA.

7. Hamwmcatp 17151 HAX0XKIEHHUSI CyMMBbI YHCIIOBBIX JIEMEHTOB JIBYX MacCHBOB.

arLONOE

o

3aganue k JabopaTopHOi padore 1Mo Teme:

IpeaBapurenabHas 06padoTka 1anHbix. [IpeodpazoBanne Raw Data B Tidy Data. Anaaus
BbIOPOCOB.

Y CTaHOBUTH HEOOXOAUMEIE MTAKETHI.



1. Brmonuuts B cpene R:

library(tibble)

tibble(
a=1:3,
b=1,
c=-11
)

IIpoananu3upoBaTh pe3yabTar.

2. Brmoanuts B cpene R:
dfr = data.frame(a=1:3,b=1, c=-1:1)
as_tibble(dfr)

[Tpoananu3upoBaTh pe3ysbTar.

3. BemonauTs B cpene R.

tribble(
=) =) =)
1, 1,-1,
2, 1, 0O,
3, 1, 1
)

[Tpoananu3upoBaTh pe3ysabTar.

4. BeimonauTh B cpene R.
library(readr)

(okruga = read_csv('data/okruga.csv'))
[Ipoananu3upoBaTh pe3yJbTar.

5. Bemonauts B cpene R.
library(ISLR)

str(Carseats)
[Tpoananu3upoBaTh pe3yiabTar.

6. BwimonHuts B cpene R.

library(ISLR)

income <- imputate_na(carseats, Income, US, method = "rpart")
income

[Ipoananu3upoBarh pe3yabTar.

7. BwmmonHuts B cpene R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
[Ipoananu3upoBaTh pe3yJbTar.

3ananue K JadbopaTopHoii paéore Mo Teme:

IIpoBepka cTaTUCTHYECKOM rHNOTE3BI 0 MapaMeTpax reHepaJbHON COBOKYITHOCTH.
IIpoBepka cTaTHCTHYECKON rMNOTE3bI 0 3aKOHe pacnpenenenus. Kinacrepuzanus.

Jnist 3agaHHOM BEIOOPKH MPOBEPUTH THIOTE3Y (YPOBEHb 3HAUMMOCTH MPUHATH paBHBIM 0,95):

1. O paBeHCTBE MaTEMaTUYECKOTO OXKHIAHHS JTAHHOU BEJIMUUHE.



2. O ToMm, 4TO TeHEepaJIbHasE COBOKYITHOCTH MOAYNHEHA HOPMAIILHOMY 3aKOHY
pacupeneneHus.

3. O ToM, uTO TeHepaIbHas COBOKYITHOCTh MOJYMHEHA 3aKOHY pactpenenenus [lyaccona.

4. O ToMm, 4TO reHepanbHasi COBOKYITHOCTh OJYMHEHA JJOTHOPMAJILHOMY 3aKOHY
pacnpezeseHusl.

5. O ToMm, 4TO reHepanbHasi COBOKYITHOCTh MOJYMHEHA TaMMa 3aKOHY pacHpeleeHHUs.

6. O ToMm, 4TO TeHepaIbHasE COBOKYITHOCTH IMOAYUHEHA YKCIIOHCHIIUATBHOMY 3aKOHY

pacripeiesIeHusl.
7. Jns naHHOW BBIOOPKU MOCTPOUTH KIACTEPU3ALIUIO TI0 2 KPUTEPHSIM.
3aganue k JabopaTopHoOii padore 1o Teme:

ITocTpoeHue cTaTHCTHYECKHUX 3ABHCHUMOCTEl. AHAJIN3 M NIPOrHO3MPOBAHUE BPEMEHHBIX
psaaoB. Haxoxaenue Tpenaa.

1. [nsg nByx 3aJaHHBIX BBIOOPOK MOCTPOUTH BEIOOPOUHBIN KOI()PUIIMEHT KOPPENALIUH.
IIpoBepuTh €10 3HAYUMOCT.

2. JIns nByX 3alaHHBIX BRIOOPOK MOCTPOUTH PAHTOBBINA BEIOOPOUHBIN KOIPPHUIIEHT
Koppensiun. [IpoBepuTh €ro 3HaYMMOCTb.

3. Jlns nByX 3alaHHBIX BEIOOPOK IMOCTPOUTH JTUHEHHYIO PETPECCUOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTH 3HAYUMOCTH KKIOTO U3 KO3 (HUIIEHTOB U
BCEro ypaBHEHUS (3aBUCUMOM CUYMTAEM MIEPBYIO BHIOOPKY).

4. Jlna AByX 3aJJaHHBIX BEIOOPOK IMOCTPOUTH HETMHEHHYIO PETPECCHOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKU, OLIEHUTH 3HAYMMOCTh Kax10r0 U3 KOdp(HUIIUEHTOB U
BCET0 YpaBHEHHUs (3aBUCUMOM CUMTAEM TIEPBYIO BHIOOPKY).

5. JIns HECKONMBKHX 3aJJaHHBIX BBIOOPOK MOCTPOUTH JIMHEHHYIO PErPECCHOHHYIO
3aBHCUMOCTS. [IpoaHam3npoBaTh OCTATKH, OLIEHUTh 3HAYMMOCTD KaX/I0TO U3
K02 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAaEeM MEPBYIO BBIOOPKY).

6. s HECKOJIBKHX 33aHHBIX BHIOOPOK OCTPOHUTH HETMHEHHYIO PETPECCHOHHYIO
3aBUCUMOCTb. [IpoaHanu3upoBaTh OCTaTKH, OLEHUTHh 3HAUUMOCTh KaXKJIOTO U3
KO3 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAEM MEPBYIO BHIOOPKY).

7. JInst 3a1aHHOTO BPEMEHHOTO psAJia ONPeAeTUTh KO3 PHUIIMEHT aBTOKOBapHaIlnH,
MIOCTPOUTH ypaBHEHHE TPEH/IA .

3ananue K JadbopaTopHoii padoTe mo Teme:

O0padoTka «cbIporo» Tekcra. Pasmerka nmo yacram peun. JleMmmaruzanusi u
creMmMuHHpoBaHue. [locTpoeHne KOpNycoB TeKCTOB. BbisiBJIeHHe MMEHOBAHHBIX
CYLIHOCTEIH.

PaccMoTpeTs npeanioxeHHbIN puMep Ha si3bike Python, npeanaznaueHHBIN 1 pabOTHI C CHIPBIM
TEKCTOM M TEKCTOBBIMH KOPITyCaMH.

1.
from nltk.corpus import gutenberg

from nltk import FregDist
def Ling_01():

print(gutenberg.fileids())



def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd.inc(word)
print(fd.N())
print(fd.B())

2.
from nltk.corpus import gutenberg

from nltk import FregDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd[word]+=1
print(fd.N())
print(fd.B())

3.
from nltk.book import *

def Sample_01():
print(textl)
print(text2)

print(text3)

def Sample_02():
C1 = textl.concordance('monstrous’)

C2 = text3.concordance('God")



print(C1)

print(C2)

4,
from nltk.book import *

def Sample_02():
print("For monstrous')
textl.concordance(‘monstrous’)
print('For great’)
text2.concordance('great’)
print('For God")

text3.concordance('God’)

5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous’)
text2.similar('little")

text3.similar('God")

6.
from nltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little', 'great])

text3.common_contexts(['God', 'devil])

7.
import nltk

def corp_01():



ff = nltk.corpus.gutenberg.fileids()
print(ff)
def corp_02():
emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)

Il = len(emma)

print(qq)

8.
import nltk

def corp_01():
ff = nltk.corpus.gutenberg.fileids()
print(ff)
def corp_02():
emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)
Il = len(emma)
print(1l)
def corp_03():
emma = nltk. Text(nltk.corpus.gutenberg.words(‘austen-emma.txt’))

emma.concordance('surprise’)

9.
def WEB_02():

url = "http://gutenberg.spiegel.de/buch/belagerung-von-mainz-3641/1"
#  url = "http://gutenberg.spiegel.de/buch/achilleis-7287/1"

html=request.urlopen(url).read().decode(‘utf8’)

print(html[:60])

raw=BeautifulSoup(html, 'ntml.parser').get_text()

print(raw)

tokenizer = TreebankWordTokenizer()

tokens = tokenizer.tokenize(raw)



tokens = tokens[110:390]
print(tokens)

text = nltk. Text(tokens)
print(text)

conc = text.concordance('gene’)

print(conc)

10.
def Disk_01():

f = open('C:/Python_Prog/Deutsch/Goethe_02.txt','r',encoding="utf-8")
raw = f.read()
print(raw)
f.close()
german_tokenizer = nltk.data.load(
'tokenizers/punkt/german.pickle’)
tokens = german_tokenizer.tokenize(raw)
tokens = tokens[:500]
print(tokens)
text = nltk. Text(tokens)
print(text)
conc = text.concordance('das’,lines=100)
print(conc)
NuauBuayanbHble 3a1aHus K pazaeay 1.

CaMOCTOSTEIIEHO MNOAKIIIOYUTDH HCO6XOI[I/IMLIC OMOIHOTEKH

library(xts)

library(lubridate)

library(plm)

library(forecast)

library(corrplot)

flu <- read.csv('http://www.google.org/flutrends/about/data/flu/ru/data.txt’, skip = 10)



1.
plot(flusRussia, type='l")

[Ipoananu3upoBaTh pe3yibTar

2.
plot(flusDate, flu$Russia, type='1")

[Ipoananu3upoBaTh pe3yibTar

3.

TS <- ts(flu$Russia, frequency = 52, start = ¢(2004,10,3))
str(TS)

[Tpoananu3upoBaTh pe3yibTar

4,
w <- chickwts$weight
hist(w, breaks = 20)
hist(w, breaks = 20, freq = FALSE)
points <- seq(min(w), max(w), length.out = 100)

lines(points, dnorm(points, mean = mean(w), sd = sd(w)), col=2)

[Ipoananu3upoBaTh pe3yJIbTar

5.

w <- chickwts$weight

plot(ecdf(w), do.points=FALSE, verticals = TRUE)
mean(w)

## [1] 261.3099

median(w)

## [1] 258

var(w)

## [1] 6095.503

sd(w)

[Ipoananu3upoBark pe3yapTaT

6.

set.seed(my.seed)
train <- sample(c(T, F), nrow(Hitters), rep = T)
test <- Iltrain

regfit.best <- regsubsets(Salary ~ ., data = Hitters[train, ],
nvmax = 19)

[Ipoananu3upoBaTh pe3yJIbTar

7.
k <- 10



set.seed(my.seed)
folds <- sample(1:k, nrow(Hitters), replace = T)
cv.errors <- matrix(NA, k, 19, dimnames = list(NULL, paste(1:19)))

[Ipoananu3upoBaTh pe3yJIbTar

HNuauBuayanbHble 3a1aHUS K pa3aeny 2.

1.

X <- model.matrix(Salary ~ ., Hitters)[, -1]
y <- Hitters$Salary
grid <- 10”seq(10, -2, length = 100)

ridge.mod <- glmnet(x, y, alpha = 0, lambda = grid)

[Tpoananu3upoBaTh pe3yibTar

2.
set.seed(my.seed)
train <- sample(1:nrow(x), nrow(x)/2)
test <- -train
y.test <- y[test]
ridge.mod <- glmnet(x[train, ], y[train], alpha = 0, lambda = grid,
thresh = le-12)
plot(ridge.mod)

[Ipoananu3upoBaTh pe3yJbTarT

3.

set.seed(my.seed)

cv.out <- cv.glmnet(x[train, ], y[train], alpha = 0)

plot(cv.out)
IIpoananu3upoBars pe3yapTaT

4.

set.seed(my.seed)

cv.out <- cv.glmnet(x[train, ], y[train], alpha = 1)

plot(cv.out)
[Ipoananu3upoBaTh pe3yabTaT

5.
set.seed(2)a



per.fit <- pcr(Salary ~ ., data = Hitters, scale = T, validation = 'CV")

summary(pcr.fit)

[Ipoananu3upoBaTh pe3yJIbTar

6.
set.seed(my.seed)
per.fit <- pcr(Salary ~ ., data = Hitters, subset = train, scale = T,
validation = 'CV")
validationplot(pcr.fit, val.type = 'MSEP")

[Tpoananu3upoBaTh pe3yibTar

1.
set.seed(my.seed)
pls.fit <- plsr(Salary ~ ., data = Hitters, subset = train, scale = T,
validation = 'CV")

summary(pls.fit)

[Tpoananu3upoBaTh pe3ynbTar

NuauBuayanbHble 3a1aHUA K pa3aeny 3.

1.
my.seed <- 12345
train.percent <- 0.85

fileURL <- 'https://sites.google.com/a/kiber-guu.ru/msep/mag-econ/salary_data.csv?attredirects
=0&d=1"'

wages.ru <- read.csv(fileURL, row.names = 1, sep = ';', as.is = T)
wages.rudmale <- as.factor(wages.ru$male)
wages.ru$educ <- as.factor(wages.ru$educ)

wages.ru$forlang <- as.factor(wages.ru$forlang)

[Ipoananu3upoBark pe3yapTaT

2.
my.seed <- 12345
n <- 100
train.percent <- 0.85

set.seed(my.seed)



x1 <- rnorm(20, 3.7, n = n)
set.seed(my.seed + 1)
x2 <- rnorm(50, 3.3, n = n)

rules <- function(x1, x2){
ifelse((x1 > 20 & x2 < 50) | (x1 < 18 & x2 > 52), 1, 0)

}

[Ipoananu3upoBaTh pe3yIbTar

3.
set.seed(my.seed)
inTrain <- sample(seq_along(x1), train.percent*n)
x1.train <- x1[inTrain]
x2.train <- x2[inTrain]
x1.test <- x1[-inTrain]
x2.test <- x2[-inTrain]
y.train <- rules(x1.train, x2.train)
y.test <- rules(x1.test, x2.test)
df.train.1 <- data.frame(x1 = x1.train, X2 = x2.train, y = y.train)
df.test.1 <- data.frame(x1 = x1.test, x2 = x2.test)

[Ipoananu3upoBaTh pe3ybTar

4.
<- 100 # nHabnooenutl 6ceco
train.percent <- 0.85 # doxs obyuaroweii svloopKu
set.seed(my.seed)
class.0 <- mvrnorm(45, mu = ¢(23, 49),
Sigma = matrix(c(3.52, 0, 0, 3.4"2), 2, 2,
byrow = T))
set.seed(my.seed + 1)
class.1 <- mvrnorm(55, mu = ¢(15, 51),
Sigma = matrix(c(2"2, 0, 0, 2.5"2), 2, 2,
byrow = T))
x1 <- c(class.0[, 1], class.1[, 1])
x2 <- c(class.0[, 2], class.1[, 2])

y <- c(rep(0, nrow(class.0)), rep(1, nrow(class.1)))



[Ipoananu3upoBaTh pe3yabTaT

S.
set.seed(my.seed)
X <- matrix(rnorm(20*2), ncol = 2)
y <- c(rep(-1, 10), rep(1, 10))
Xy=1,]<-xly=11+1
plot(x, pch = 19, col = (3 - y))

[Ipoananu3upoBaTh pe3yibTar

6.
xtest <- matrix(rnorm(20*2), ncol = 2)
ytest <- sample(c(-1,1), 20, rep = TRUE)
xtest[ytest == 1, ] <- xtest[ytest == 1, ] + 1
testdat <- data.frame(x = xtest, y = as.factor(ytest))
ypred <- predict(bestmod, testdat)
table(predict = ypred, truth = testdat$y)

[Tpoananu3upoBaTh pe3ynbTar

7.
set.seed(my.seed)
X <- matrix(rnorm(200*2), ncol = 2)
x[1:100, ] <- x[1:100, ] + 2
x[101:150, ] <- x[101:150, ] - 2
y <- c(rep(1, 150), rep(2, 50))
dat <- data.frame(x = x, y = as.factor(y))

plot(x, col =y, pch = 19)

IIpoananu3upoBarh pe3yapTaT

NuauBuayaibHbie 3aaHus K pa3jaeny 4.

1.
from nltk.corpus import gutenberg

from nltk import FregDist
def Ling_01():

print(gutenberg.fileids())



def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd.inc(word)
print(fd.N())
print(fd.B())
IIpoananu3upoBath pe3yabTar

2.
from nltk.corpus import gutenberg

from nltk import FregDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words(‘austen-persuasion.txt’):
fd[word]+=1
print(fd.N())
print(fd.B())

IIpoananu3upoBars pe3yapTaT

3.
from nltk.book import *

def Sample_01():
print(textl)
print(text2)

print(text3)

def Sample_02():

C1 = textl.concordance('monstrous’)



C2 = text3.concordance('God")
print(C1)
print(C2)

IIpoananu3upoBars pe3yapTar

4,
from nltk.book import *

def Sample_02():

print("For monstrous')

textl.concordance(‘monstrous’)

print('For great’)

text2.concordance('great’)

print('For God')

text3.concordance('God’)
HpoaHaJ'II/ISI/IpOBaTB pe3yiabTar

5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous’)
text2.similar('little")
text3.similar('God’)
IIpoananu3upoBars pe3yapTaT

6.
from nltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little', 'great])
text3.common_contexts(['God', 'devil'])
[Ipoananu3upoBaTh pe3yabTaT

7.
import nltk

def corp_01():



ff = nltk.corpus.gutenberg.fileids()

print(ff)

def corp_02():

emma = nltk.corpus.gutenberg.words(‘austen-emma.txt’)

= len(emma)

print(qq)

[Ipoananu3upoBaTh pe3yibTar

[Tpunoxxkenne 2.01UEHOYHBIC CPEICTBA IS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIHH.

Kon
WHIUKATOpA

HIWKATOP JOCTHKCHUS
KOMIIETEHIIUU

O1ieHOYHBIE CpeICTBA

ITK-1: Cnoco0HOCTh K aHAJIU3Y MPOOJIEMHON cUTyalnu, pa3padoTke TPpeOOBaHUIi K cucTeMe,
NMOCTAHOBKE IIeJIeii CO3aHusl, Pa3pad0TKe KOHIENIIUH H TEXHHYECKOT0 3aJaHUsI HA CO3aHue
Web-npuiio:kenusi, mpeacTaBJIeHnst KOHIENINN, TEXHHYeCKoro 3aganus na \Web-npuiokenue u
H3MEHEHHUI B HUX 3aHHTEPECOBAHHBIM JIMIIAM

T1IK-1.1:

AmnanuzupyeT TpeOOBaHUS
K pa3paboTke
Web-npusnoxenuit u 6azam
JaHHBIX

Hano 3aganne Ha pazpaborky WEB-nipunoxenus, B mporecce
(YHKIIMOHUPOBAHUSI KOTOPOT'O BBIMOJHsIETCSI 00padoTKa
OOJIBIINX 0O0BEMOB TaHHBIX.

Heo0xoaumo o1eHuTs:

-BO3MO>KHOCTb ITOJTyYCHHUSI HEOOXOAMMBIX OOBEMOB JIAHHBIX 32
MIpUEMIIEMOE BpEMS;

-BO3MOXKHOCTb PEasTU3alUH MPeAIoIaraeMbpixX (GpyHKIUI
WEB-mpunosxenus 3a mpuemiieMoe Bpemsi;

-BBITIOJIHUATH OIICHKY BPEMEHU HapaOOTKH Ha OTKa3 B
TUIAHUPYEMBIX YCIOBHAX (DYHKIIMOHUPOBAHHS;
-yCTOWYHBOCTH TpoekTupyemoro WEB-nipunoxenus k
anmapaTHbBIM COO0sIM

IK-1.2

Or1leHUBaET Ka4eCTBO
pa3pabOTKH TEXHUYCCKUX
criennrkaruit Ha
\Web-mprnoskenus

/lano 3amanue Ha pazpaborky WEB-nipuioxkenus, B mporecce
(hYHKIIMOHUPOBAHHUSI KOTOPOT'O BBITIOJHsIETCS] 00paboTKa
0OJIBIINX 0OBEMOB TAHHBIX.

[He0o0X011MMO OLIEHUTH:

- HEOOXOIMMBIE alllapaTHbIe Pecypchl Ui (yHKIIMOHUPOBAHUS
[IpeI0’KEHHBIX aJlTOPUTMOB 33 IPUEMIIEMOE BPEMSI;

-KauecTBO MOJIy4aeMOoro MpH 3alaHHBIX OTPAaHUUYCHHAX Ha
armapaTHbie H BpeMEHHBIE PECypChl pe3ybTara;
-HEIIPOTHBOPEYNBOCTh CrIeHH(PHUKALINI.

IK-1.3

OrieHMBaeT Ka4eCTBO
MpoeKTa Ha pa3padoTKy
\Web-npunoxenus u 6a3
TaHHBIX

/lano 3aganue Ha pazpaborky WEB-npuiiosxkenus, B nporecce
(byHKLIMOHMUPOBAHHUS KOTOPOT'O BBIOJHSIETCSI 00padoTKa
0OJIBIINX 00BEEMOB JAHHBIX.

[He0o0OX011MMO OLIEHUTH:

-COOTBETCTBHUE PE3YJIHTATOB, KOTOPBIE MOTYT OBITh MOJIYYEHBI C
[TOMOIIBIO TIPEIOKEHHBIX AITOPUTMOB, TPEOOBAHUSIM K
\WEB-nipuiosxeHuro;

-CTETIeHb HaCKHOCTH MOIYYaeMBIX ¢ TOMOLIBIO JAHHOTO
\WEB-npunoxxenus pe3ylibTaTos;

-BO3MOXKHOCTH MoaepHu3anuu WEB-niprnoskenus mpu

COBEPIICHCTBOBAaHUH METOJIOB 00pabOTKH OOJIBITUX

K-5: CnocodHocTh K hopMaIn3anuu U AJATOPUTMHU3ALUH OCTABJIEHHBIX 32/1a4, K HAIMCAHUIO
MPOrPaMMHOI0 K0/1a ¢ HCII0JIb30BAHHEM SI3bIKOB IPOrPAMMHUPOBAHMNS, ONPeleIeHUs U
MAHHMIYJIUPOBAHMSA JAHHBIMH M 0(hopMIIEHHIO MPOTPAMMHOI0 KO/Ia B COOTBETCTBUH




Kon
WHIUKATOPa

HH,E[PIKaTOp JOCTHKCHUS
KOMIICTCHIIMH

O11eHOYHBIE CPEICTBA

YCTAHOBJICHHBIMH TPeOOBAHUSIMH

IIK-5.1 OrneHnBaeT Ka4eCTBO ano 3a0anue na pa3pabomky cucmemvbl AHAIU3A
MaTeMaTHYECKON MOJICIN | IPOU3600CIMBEHHBIX OAHHbIX.
npu hopMaTu3aIum 1. Ilposecmu nepeuyrvlll pazee00u bl AHATUS.
3aJ1a4M MPEeIMETHON 2. [lpeocmasums OanHvle epaguiecki.
obmactu 3. I[Iposepums eunomesy o 3aKOHe PACHPeOeneHUsL.
4. Ha ocnoganuu npogedenno2o ananu3a oyeHums Kauecmeo
pAccMampusaemol MamemMamuieckol Mooeuu.
IK-5.2 OreHUBaeT KauecTBO 1. ITooobpams 0ns aneopummos 06pabomKu OAHHLIX
pa3paboTaHHBIX peanuzayuu 8 RPOSPAMMHbIX nakemax (pabomaem ¢
AJITOPUTMOB ISt xpanunuwamu CRAN ona R unu GitHub ozs Python)
MOCJETYIOLIETO 2.C nomMowbio npoSPAMMHBIX CPEOCTE U3 8blOPAHHBIX NAKENO8
KOJIMPOBAHHUS peanu306ams aneopumMbl GbisI8NEHUSL 3A8UCUMOCTEL, OYEHKU
UX napamempos.
3.0Onpedenums yenecoobpazHocms nPUMeHeHUs.
Henapamempuieckux Memooos.
4. Ilposepumv pabomocnocobHOCMb ANOPUMMOE C NOMOWBIO
npomomuna npocpPammul.
IIK-5.3 OrneHnBaeT BEIOOD Co30ame npomomun npoepammHo20 npooyKma ¢

MPOTrPaMMHBIX CPEACTB
JUTSL TIPOTPaMMHPOBAHUS 1
MAaHUITYTHPOBAHHS
JAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMHU
TpeOOBaHUSIMHU

ucnoavsosanuem cpedcms sazvika R u cpeocms sizvixa Python.
Oyenumsv 0CHOBHbIE XaAPAKMEPUCMUKY NPOSPAMMHBIX
cpeocms:

opeanuzayusl 66004 U XPAHeHUs OAHHbIX,

sbinonnerue ynopsooyenus oannsix “From Raw Data to Tidy
Data”;

ebinoHenue 0opabomKu OaHHbIX,

B03MOIHCHOCMb 2UOK020 8blOOpA HAUbOIee NPUEMAEMOLL
npoyedypul 00pabomxu,

861600 PE3YILMAMO8 8 MEKCMOBOM U 2pAduyeckom suoe.




