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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuy Kapeapbl BBIYUCIUTENEHON TEXHUKU U MPOTPAMMHUPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojly Ha 3aceqaHnu Kadeapbl BeauCIUTETbHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuH Kadeapbl BBIMUCIUTEIEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadenpoii O.C. JloryHoBa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

Llens ocBoenus aucimiunbbl "Texnonoruu Data Mining u Big Data™:

- popMHpOBaHUE y CTYJCHTOB MPEJCTABICHUS O THITAX 33J1a4, BOSHUKAIONINX B 00JIACTH
UHTEJUICKTyaIbHOTo aHan3a nanHbiX (Texnomoruu Data Mining u Big Data);

- OCBOCHHE OCHOBHBIX TOX0/I0B, IPUMEHAEMbIX NpHU pelieHun 3amad Data Minig u Big
Data;

- OCBOCHHE COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB, IPUMEHSIEMbIX NIPU PEIICHUU 33]a4
Data Minig u Big Data;

- IOJy4YeHHE HaBBIKOB IpHMeHeHus mapaaurm Data Minig u Big Data mpu pemennn
3a7a4 B Pa3IUYHBIX TPEIMETHBIX 00IaCTSX.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucrtumnna Texuonorun Data Mining u Big Data BxoauT B YacTh y4eOHOro IuiaHa
dbopMUpyEeMyO y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHIA 00pa30BaTeIbLHON MPOTPAMMBI.

Jiisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

MeTo/ib1 yripaBiIeHHS 3HAHUSIMU

O06paboTka 3KCIIepUMEHTANbHBIX JaHHBIX Ha DOBM

Baser mauaeix OLTP-cucrem

ba3el u xpaHwmIa JaHHBIX

[IporpaMMHBbIe perieHus 11t Ou3Heca

MoaenupoBanue

OYHKIMOHATBHOE MPOTPAMMHUPOBAHKE

OOBEKTHO-OPUEHTHUPOBAHHOE MPOTPAMMHPOBAHUE

dunocodus

[IpuknanHas MmareMaTuka

[IporpamMmmupoBanue

YucneHHble METOAEI

DneMeHTH! TMHEHHON anreOpsl

3HaHus (YMEHUs, BJaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUU JAaHHON AUCLUUILIMHBI OyayT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

BrinmonHenue v 3amura BeITyCKHON KBaTU(UKAMOHHON paObOThI

3 Komnerenuuu ody4aromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCHUTIMHBI (MO/LYJIsI) ¥ IUIAHUPYeMble Pe3yJibTaThl 00y4eHH st

B pesynbrare ocBoenust qucuuruiuabl (Moaysist) « Texnonorun Data Mining u Big Data»
00yJaroNIMICs JOJDKEH 001a1aTh CIEAYIOIUMH KOMIETCHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

ITK-6 CniocoOHOCTH K (I)OpMaJ'II/BaLH/II/I " AJITOPpUTMHU3ALIUN TTOCTABJICHHBIX 3a/a4, K HAIITMCAHUTIO
nporpaMMHOro KojJga C HCIOJb30BAHUEM A3BIKOB MPOrpaMMHUpPOBaHUsA, OINPCACICHUA U
MaHUITYJIUPOBAaHUA JAaHHBIMU U Oq)OpMJ'IeHI/IIO nporpaMMHOrO KOJa B COOTBCTCTBHU
YCTAaHOBJICHHBIMHA TDe6OBaHI/I5[MI/I

[1K-6.1 OrneHNBAET Ka4eCTBO MAaTEMAaTUYECKOW MOJIeNH TpH popMaliu3aiuy 3a1aqu
NpeIMETHOM 00J1acTH

[1K-6.2 OneHrBaeT KauecTBO pa3pabOTaHHBIX AJTOPUTMOB Ui MOCIEIYIOLIETO
KOJMPOBaHUS

I1K-6.3 OrneHuBaeT BBIOOP MTPOTPAMMHBIX CPEICTB JUIsl MPOTPAMMUPOBAHUSA U
MaHUTyTUPOBAaHUS  JaHHBIMH B COOTBETCTBHHM  YCTaHOBICHHBIMHU
TPeOOBAHUIMU




4. CTpyKTypa, 00b€éM U coaep:kaHue TUCHUIIMHBI (MOAYJISA)
OO0mmast Tpy1I0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B TOM
YHUCIIE:
— KOHTaKTHas pabora — 57,3 akaJ. 4acoB:
— ayauTopHas — 56 akaJ. 4acos;
— BHeayauTopHas — 1,3 akaj. 4acoB
— camocrosTenpHas padora — 50,7 akaz. 4acos;

dopma aTTecTally - 324ET C OUECHKOMN

AynutopHas s s
o | xonrakTHas pabora E 5 dopMma TEKyILEro
= s 2 Bu KOHTPOJIA
Paznen/ Tema 3 (B akan. vacax) £ A . P Kon
g 3 © | caMOCTOATENbHOH | yCIeBaeMOCTH H
JCIUTUTAHB 3 £ = . | xoMnereHn
O g £ paboThI POMEXXYTOYHOH
Tex. mab. | mpakT. z9 aTTecTalyu
3aH. 3aH. | O &
1. KonnenryaiabHble OCHOBEIL.
IIporpamMMHBIit
CamocTosTenpHoe Becena —
1.1 Mannsle, unpopmanus, 2 2 o [n3yuenne yueOHOit o6e ﬂeHI/Ie I1K-6.1, IIK-
3HAHUSL. U Hay4YHOH YA ) 6.2
YcTHbIi onpoc
JUTEPATypBI.
CamocToATeNnbHOE
M3y4eHHe yueOHOH
8 U HAYYHOMN becena —
1.2 OcHoBbel s3bika R. TUTEePaTYpPHI. obcyxeHme.
Cpena RStudio (RStudio 4 40U 6 IToaroroBka K Ananus T1K-6.1, TIK-
Cloud). XpaHumine 1abopaTopHOMY POTrPaMMHOTO 6.2
CRAN u pabora ¢ HUM. 3aHATHIO. Koza.
Brimonxenue YerHblit onpoc.
71a00paTOpHOI
paboTHL.
Wroro no pazneny 6 6/21 8
2. IlpenBapurensHas o0paboTka
naHHbIX. [IpoBepka THIOTE3.
Knacrepuzanus.
CamocTosTenbHOe
u3yueHue y4eOHOH
Y HAy9HOH becena —
2.1 [IpensapurensHas YHHO A
JUTEPaTypBI. oOcyxaeHue.
obpaboTka JTaHHBIX. ToxroToska Ananms
IIpeobpazoBanue Raw| 8 4 6/21 10 A6OPATODHOM HDOEDAMMHOLO I1K-6.1
Data B Tidy Data. PATOPHOMY porp
3aHSTHIO. KoJa.
AHanu3 BBIOPOCOB. M
Brimonnenue VYerHbI# ompoc.
1abopaTopHOI
paboTHI.




CaMOoCTOSITEIbHOE

2.2 ITposepka o
. u3ydeHue yueOHon
CTaTUCTHYECKOH TUIOTE3bI .
Y HAYIHOH becena —
0 napaMmeTpax
N JUTEPATYPBI. o0cykaeHHE.
TEHEPAILHON IToxroroBka k Amnanus
COBOKYITHOCTH. 4 6/21 10 TK-6.1
nabopaTopHOMY MIPOTPaMMHOTO
IIpoBepka
. 3aHATHIO. KoJa.
CTaTHCTHYECKOH THUIIOTE3BI N
Brinmonnenue VYeTHBIl onpoc.
0 3aKOHE paclpeesIeHHs. 9
nabopatopHoOn
Krnacrepuszarnusi.
paboThL.
Hroro no paszuerny 8 12/41 20
3. TTocTpoeHHe CTaTHCTHYECKUX
3aBUCUMOCTEH. AHanu3 u
MPOTHO3MPOBAaHUE BPEMEHHBIX
psnoB. OOpaboTka TEKCTOBOM
HH(POPMAITHH.
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4HOH becena —
3.1 TToctpoenue i
JUTEPATypBI. oOcyxaeHuHe.
CTATHCTHACCKHX ITogroroBka k Ananus
3aBHUCHMOCTEeH.  AHanm3 4 8/41 10 IK-6.3
nabopaTopHOMY MIPOTPaMMHOTO
BPEMEHHBIX PSIOB.
3aHATHIO. KoJa.
Haxoxnenune tpenna. L
Brinonnenue VYeTHBIl onpoc
7Ta00paTOPHO#
paboThI.
8
CamocrosTensHoe
3.2 O6pabotka "ceiporo" U3ydeHHe y4eOHOM
Tekcta. Pa3smerka  mo Y HAy4IHOH becena —
4acTsIM peun. JUTEPATYPBI. oOcyxaeHue.
Jlemmatuzanus u IToaroroBka k Ananus
. 6 | 6121 12,7 A TK-6.3
CTEMMHpPOBaHHE. 1ab0paTOpPHOMY POTPaMMHOTO
TToctpoenue KOPITyCOB 3aHATHIO. KoJa.
TEKCTOB. Brissnenue Brinonxenue YerHblit onpoc.
HMMEHOBAHHBIX CYIHOCTEH. nabopaTtopHOn
paboTHI.
HWroro no pazneny 10 | 14/61 22,7
4. 3akpemneHue HM3Y4E€HHOTO
Marepuaia
Kpurnueckoe
aCCMOTpEHHE
I/I3y‘{CHI/IC pl'[ I/IMCH];HI/IH
4.1 3akperuieHue COBPEMEHHBIX P I1K-6.1, IIK-
M3YYEeHHOTO MaTepuala 8 MPOTPaMMHBIX metozos Data 6.2, [IK-6.3
e p ) porp . Mining u Big Data - '
peanu3anui.
B PEaTbHBIX
3agayax.
Wroro no pazneny
Hroro 3a cemectp 24 |32/121 50,7 320
Hrtoro nmo aucruminHe 24 132/121 50,7 3a4eT ¢ OIICHKOM




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa30BaTeNLHOrO MpoIecca, NMPEAIOIaralollyo IpAMyI0 TPaHCSLMIO 3HAHUH OT MpenojaBa-
TeJA K CTYyIEHTY (IPEeUMYIIECTBEHHO HAa OCHOBE OOBSACHUTEIHHO-MILTIOCTPATUBHBIX METOOB
oOyueHust). YueOHas JEATENbHOCTh CTYJEHTa HOCUT B TaKUX YCIOBMSX, Kak IPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIB30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

Cemunap — Oeceia npenoaaBaress U CTyI€HTOB, 00CYKI€HHE 3apaHee MOATOTOBIEHHBIX
COOOILEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIs BCEX IE€PEYHEM
peKoMeH1yeMolt 00513aTeIbHOM U JONOTHUTEIBHOM JINTEpaTyphI.

[IpakTuueckoe 3aHsTHE, MMOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHMH M HABBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranuzanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(POPMALMOHHBIMU O0BEKTaMHU, SKCIIEPHUMEHTaIbHAs paboTa ¢ aHAJOrOBBIMU MOJIENISMHU pe-
aJIbHBIX OOBEKTOB.

2. TexHosioruu nmpoOJEeMHOro oOyueHHUs] — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi PEANojaraeT noCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUEOHBIX MPOOJIEMHBIX
CUTYalMi JUIsl CTUMYJIMPOBaHMSI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPOIEcca, KOTopas
IpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMOJIEHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSAMH  TakOro  poJa  INPUHLUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTHBHOCTH MOPa3yMeBaeT CYOBEKT - CyObEKTHBIE OTHOIIEHUS B X0/1€ 00pa30BaTeIbHOTO
npolecca , Kak ciencTue, (GopMUpoBaHHE caMOpa3BUBaroLIeiicss HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

®opMbl yueOHBIX 3aHATHI C UCIOJIB30BAaHUEM CHENMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuust «oOpaTHOM CBSA3M» — NEKIUA—TIPOBOKAIMA (M3JI0)KEHUE MaTepualla ¢ 3apaHee 3a-
IUIAHUPOBAaHHBIMU ~ OLIMOKaMH),  JIeKIus-Oecena,  JIGKIUSA-IUCKYCCHUs,  JIEKLIUsS—IIpecc-
KOH(epeHIIHs.

4.  HndopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHble  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeUaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ HH(OpMaLIKEH.

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Paguenko M.A. Texuomormu u wuH(ppacTpykrypa Big Data: YueGHoe mocobwue.
[Dnekrponnsiii pecype]. / U.A. Paguenko, I.H. Hukonaes — CII6.: Yausepcurer UTMO, 2018.
- 55 c. Pexum JOCTYyTIa
http://books.ifmo.ru/book/2138/tehnologii_i_infrastructura_Big_Data:_uchebnoe_posobie.htm



2. IlwurukoB B.K. Kiaccudukamnms, perpeccus u apyrue anroputmbel Data Mining c
ucronb3oBanueM R [Dnextponnsii pecypc]./ B.K. Ilutukos, C.O. Mactunkuii - TonbsrTH,
Jlonpow, -2017, 351 c. Pexxum noctyna: https://ranalytics.github.io/data-mining

0) lonoJiHMTEIbLHASA JIATEpaTypa:

1. blu A Teopernueckuit muaumym o Big Data. Bee, uro HyXHO 3HaTh O OOJBIIMX
nanubix. / A. blu, K. Cy. - CII6.: ITutep, 2019. - 208 c.

2. MuTtuenn P. Ckpanunr B30-caiiTo ¢ momoiisio Python / P. Murtuen. M.: JIMK Ilpecc,
2016 - 280 c.

B) MeToauyeckue ykazaHusi:
I'opronos HO.B. [IpakTukym 1Mo MammHHOMY 00ydeHuio [ DaekTponnsiii pecype]. / FO.B.
[opronos, A.H. [Tonosunkus, H.1O. 3on0TeIX. Pesxum nocrymna: http://www.uic.unn.ru/~zny/ml/

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBus IULICH3UU
MS Windows 7

Professional(us  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

Deductor Studio  [Coramienne 0  COTPYAHHYECTBE 5eCChOMHO
Academic Ne06-2901\08 ot 29.01.2008 P
Anaconda Python |cBo6oHO pactipoctpansiemoe I10 0ecCpovHO
Sel '?b Computation cB0OOTHO pacmpocTpansiemoe [10 OeccpovHO
Engine

MathWorks

MathLab v.2014  |K-89-14 01 08.12.2014 O6eccpouHo
Classroom License

NotePad++ cB000HO pacnpoctpansiemoe 110 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
HannonanbsHas MH(pOpPMallMOHHO-aHAJIUTUYECKast URL:
cucreMa — Poccuiickuii MHEKC HAYYHOTO LIMTUPOBAHUS :

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

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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



JlekunoHHas ayauTopus ayn. 282 — MynbTUMEIUIHbBIE CPEICTBA XPAHEHUs, TepeJadn U
npejcTaBiIeHus HHpopMaIuy;

Komnbrotepnsie kiacesl Llentpa napopmannonnsix rexuonoruit ®I'bOY BIIO «MI'TY
um. I'.1. Hocosa» — IlepcoHanbHble KOMIBIOTEPHI, 00bEIUHEHHBIE B JIOKAJIbHbIE CETU C BBIXOAOM
B Internet, ocHamieHHblE COBPEMEHHBIMH IPOrPaMMHO-METOJMYECKUMH KOMIUIEKCAMH JJIs
peleHns 3a1a4 B 006JacTi MHOOPMATHKH M BEIYUCIUTEIILHON TEXHUKH;

AymuTopun Uil caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIbHBIE 3aJIbl
oubmmotexu — ayn. 282 u knacesl YUT u ACY;

Ilomemiennuss  ans  caMOCTOSITENIbHOW — paboOThl  OOy4yaroIIMXCs,  OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYECHMS K ceTu «HTepHeT» M Hamudyuem
JIOCTYyIla B 3JIEKTPOHHYI HH(OPMALMOHHO-00pa30BaTEIbHYI0 Cpelly OpraHu3alld — KJ1acChl
YUT u ACY;

[Tomemienuss s XpaHeHUsT U HPOQGMIAKTUYECKOTO OOCIYKHMBaHUS  y4yeOHOro
obopynoBanus — LIeHTp nHPOPMALIMOHHBIX TEXHOIOTHH — aya. 372

[Tpunoxxenue 1. YaeOHO-METOAUYECKOE 00ECIICUYCHIE CAMOCTOSATEIIFHON PA0OTHl 00yUYaIOIIIXCSI.
3ananue K 1adopaTopHoii padore Mo TeMe:

Jdannbie nagopmanusi, SHAaHUS.

[Ipoananmu3upoBaTh COBOKYITHOCTh TEKCTOBBIX, TPa(QUUECKUX U ayJHOBU3yaIbHBIX JaHHBIX,
pa3MelleHHbIX Ha 01HOM u3 ctpanun WEB-pecypcos:

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

NoakowhE

3aganue Kk JabopaTopHoi padore 1Mo Teme:
OcHosbl s3b1ka R. Cpena RStudio (RStudio Cloud). Xpauuaume CRAN u pa6ora ¢ Hum.

Vceranosuts oqud naketr u3 CRAN B RStudio.

3arpy3uth (aiin B RStudio ¢ okansHOro HoCUTEIISI.

Ckauvatsp aiin u3 RStudio Ha nokaIbHBI HOCHTEI.

Hamnucats QyHKIIHIO /151 CyYMMHPOBaHUSI SJIEMEHTOB YHCIIOBOTO MaccuBa B R.
Hammcate ¢yHKOMIO Ui HAaXOXKICHUS CPETHEr0 apH(PMETHYECKOTO YHCIOBOTO
MaccuBa.

Hammucatp GyHKIHMIO U1 HAXO0KICHUS CTAaHIAPTHO OTKJIOHEHHS YHCIIOBOTO MAacCHBa.

7. Hamucath U HAXOXICHHUSI CYMMBbI YHCIIOBBIX SJIEMEHTOB JIBYX MacCHBOB.

agbrwnE

S

3ananue Kk 1abopaTopHoii padore Mo Teme:

IpenBaputenbHas o6padoTka nanubIx. [IpeodpazoBanne Raw Data B Tidy Data. Ananu3
BbIOPOCOB.

YcTaHoBUTH HGO6XOI{I/IMBI€ IIaKCThI.



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(

~a, ~b, ~C,

1, 1,-1,
2, 1, 0,
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 cTaTHCTHYECKOM rHNOTE3BI 0 MAapaMeTpax reHepaJbHON COBOKYITHOCTH.
IIpoBepka cTaTHCTHYECKON rMNOTE3bI 0 3aKOHe pacnpenenenus. Kinacrepuzanus.

Jnis 3agaHHOM BEIOOPKH IPOBEPUTH TUNOTE3Y (YPOBEHb 3HAUMMOCTH MPHUHATH paBHBIM (,95):

1. O paBeHCTBE MaTEMaTHYECKOTO OKHJIaHWSI TAaHHOW BEJIMYUHE.



How

oo

7

O TOM, 4TO reHepangbHasi COBOKYIIHOCTb TOJAYMHEHA HOPMAJIbHOMY 3aKOHY
pacupeneneHus.

O TOM, 4TO reHepagbHasi COBOKYITHOCTb IIOJUMHEHA 3aKOHY pacupenenenus [lyaccona.
O ToMm, 4TO reHepanbHasi COBOKYIMHOCTb [IOJJYMHEHA JIOTHOPMAJIbHOMY 3aKOHY
pacupeneneHus.

O ToMm, 4TO reHepanbHasi COBOKYITHOCTb IMOJUMHEHA FTAMMa 3aKOHY pacIpeiesICHHUs.

O TOM, 4TO reHepagbHasi COBOKYIHOCTb [TOJYMHEHA SKCIIOHEHIMAIbHOMY 3aKOHY
pacupeneneHus.

Jiis nanHO BEIOOPKU MOCTPOUTH KITACTEPU3ALUIO 110 2 KPUTEPUSIM.

3aganue k JabopaTopHoOii padore 1o Teme:

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

1.

2.

Jlis ABYX 3aJJaHHBIX BBIOOPOK IMOCTPOUTH BBIOOPOUHBINA KO3 PULIUEHT KOPPEIALUH.
IIpoBepuTh €10 3HAYUMOCT.

Jlis ABYX 3aJJaHHBIX BBIOOPOK ITOCTPOUTH PAHTOBbII BEIOOPOUHBIA KOAPPHUIIUEHT
Koppemsiiuu. [IpoBepuTh €ro 3HaYUNMOCTb.

Jlis ABYX 3aJJaHHBIX BBIOOPOK ITOCTPOUTH JIMHEHHYIO PErPECCHOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTH 3HAYUMOCTH KKIOTO U3 KO3 (HUIIEHTOB U
BCEr0 ypaBHEHU (3aBUCUMON CUUTAEM IIEPBYIO BBIOOPKY).

Jiist ABYX 3aJJaHHBIX BRIOOPOK IMOCTPOUTH HEITMHEHHYIO PErpPECCHOHHYIO 3aBUCHMOCTD.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTh 3HAYUMOCTb Ka)KA0Ir0 13 KO3((HUIIMEHTOB U
BCET0 YpaBHEHHUs (3aBUCUMOM CUMTAEM TIEPBYIO BHIOOPKY).

J1s HECKOJIBKUX 3aJJaHHBIX BBIOOPOK MOCTPOUTH JTUHEHHYIO PETPECCHOHHYIO
3aBUCUMOCTb. [IpoaHanu3upoBaTh OCTaTKH, OLEHUTh 3HAUUMOCTb KaXKJI0T0 U3
K03(pPUIIMEHTOB U BCETO ypaBHEHHUs (3aBUCUMOI CUMTAEM MEPBYIO BEIOOPKY).

J171sl HeCKOBbKUX 3a/1aHHBIX BEIOOPOK MOCTPOUTH HETMHEWHYIO PErPECCUOHHYIO
3aBUCUMOCTb. [IpoaHanu3npoBaTh OCTaTKH, OLIEHUTH 3HAUUMOCTb Ka)KJI0TO U3

KO3 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAEM MEPBYIO BHIOOPKY).

Jl1s 3a1aHHOTO0 BPEMEHHOTO Psijia ONpeaesuTh K03 (UIIMEHT aBTOKOBapUaIiH,
MOCTPOUTDH YPAaBHEHUE TPEHA .

3ananue K 1adbopaTopHoii padore Mo Teme:

O0padoTka «cbIporo» Tekcra. Pasmerka no yacram peun. JleMmmaruzanusi u
creMmMuHHpoBaHue. [locTpoeHne KOpNycoB TeKCTOB. BbisiBJIeHHe MMEHOBAHHBIX
CYLIHOCTEIH.

PaccMotpeTs npeioskeHHBIH IpuMep Ha s3bike Python, npeanasHaueHHBIH 4715 paboTHI ¢
CBIPBIM TEKCTOM M TEKCTOBBIMH KOPILyCaMHU.

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(Il)
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, 'html.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 OMOIMOTEKH

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(flu$Russia, type="1")

[Ipoananu3upoBaTh pe3yibTar

2.
plot(flu$Date, flusRussia, type='1")

[Ipoananu3upoBaTh pe3yiabTar

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 <- Itrain

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 321aHUs 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 = 1e-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)
pcr.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.ru$male <- as.factor(wages.ru$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 # nabnooenutl 6ceco
train.percent <- 0.85 # doxs obyuaroweil sbi60pKu
set.seed(my.seed)
class.0 <- mvrnorm(45, mu = ¢(23, 49),
Sigma = matrix(c(3.5"2, 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.O[, 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))
X[y==1,]1<-x[y==1,]1+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 pe3yiabTar

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 pe3yapTar

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’)

Il = len(emma)

print(qq)

[Ipoananu3upoBaTh pe3yibTar

[Tpunoxxkenne 2.01UEHOYHBIC CPEICTBA IS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIHH.

Kon
WHIUKATOpA

HIWKATOP JOCTHKCHUS
KOMIIETEHIIUU

O1ieHOYHBIE CpeICTBA

IK-6: CniocodHoCcTh K hopMaIn3auMU U AJATOPUTMHU3ANUM MOCTABJIEHHBIX 32124, K HAMCAHUIO
NMPOrpaMMHOI0 K0/1a ¢ UCI0JIb30BAHNEM SI3bIKOB MPOrPaMMHUPOBAHUS, ONIPeAeIeHUs U
MAHUITYJIUPOBAHUS JAHHBIMH U 0()OPMJIEHHIO MPOrPAMMHOIO K0/Ia B COOTBETCTBUH
YCTAaHOBJIECHHBIMHM TPEOOBAHUSIMHU

[IK-6.1 OrneHnBaeT KauecTBO ano 3a0anue na pa3pabomky cucmemvbl AHAIU3A
MaTeMaTHYECKON MOJIENN | NPOU3BOOCMBEHHBIX OAHHBIX.
npu hopManu3au 1. Ilposecmu nepguyHvlil pazee0ouHblll AHATUS.
3aJa4u NPeIMETHOM 2. [Ipeocmasumo dannvle epaghuiecku.
obsactu 3. Ilposepums cunome3sy o 3aKone pacnpeoenenus.
4. Ha ocnoeanuu npogedennozo ananu3a oyeHums Kauecmeo
paccmMampusaemol MamemMamuieckol Mooeu.
[1K-6.2 OrneHNBaeT KauecTBO 1. I[Tooobpams Ona aneopummos 06pabomxku OAHHbIX
pa3paboTaHHBIX peanuzayuu 8 npoSpAMMHbBIX nakemax (pabomaem ¢
AJITOPUTMOB JIJIsI xpanunuwgamu CRAN ozs R unu GitHub o2 Python)
MOCJIETYIOLIETO 2.C nomMowbio npocpammuslx cpeocma u3 6blOpaAHHbIX
KOJIUPOBaHMUs nakemos peanu308amy AncOpUmMMbl 6blA61EHUA
3a8UCUMOCTET, OYEHKU UX NAPAMEMPOE.
3.0npeoenums yenecoobpazsHocmes npuUMeHeHUs
Henapamempuieckux Memooos.
4. Ilposepumv pabomocnocobHoOCmb an20pummos ¢ NOMowbIo
NpOMOmMuUNa npoSpamMMul.
MK-6.3 OrneHnUBaeT BHIOOP Co3zdamb npomomun npocpammHo2o NpooyKma ¢

MPOTPaMMHBIX CPEJICTB
JUTS IPOTPAMMHPOBAHUS U
MaHUIYJIMPOBAHUS
JIAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMHU
TpeOOBAHISIMHU

ucnonvzosanuem cpedcms azvika R u cpeocms azvika Python.
Oyenumo 0CHOBHbIE XAPAKMEPUCMUKY NPOSPAMMHBIX
cpeocma:

opeanuzayusl 66004 U XPAHeHUs OAHHbIX,

gvinoHeHue ynopaoouenus oannsix “‘From Raw Data to Tidy
Data”;

ebinoHenue 00pabomKu OaAHHbIX,

B03MOIACHOCMb 2UOK020 8b100pa HAubOIee NPUEMAEMOL
npoyedypuvl 06pabomxu;

861600 PE3YIbMAMOE 8 MEKCMOBOM U 2pAduyeckom suoe.




