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1. HEJIM 1 3ATAYU OCBOEHUSA JUCHUIIJIMHBI

1.1 Ileanb ocBOeHHUS TUCHUILIHHBI

Kypc «O06paboTka OONMBIIMX TaHHBIX» UMEET CBOCH IENbI0: (POPMUPOBAHKE Y CTYACHTOB
npohecCHOHATLHOM KOMITIETSHIIUU B 00JIACTH Pa3padOTKH M UCTIOIh30BAHUS CUCTEM 00pabOTKH
U aHaM3a OOJIBIINX MAaCCUBOB JIaHHBIX. JlaHHAsI 1IEJIb COOTHOCHTCS C IIEJIbI0 00pa30BaTeIbHON
IPOTPaMMOIl B YaCTHOCTH C TEXHOJOTHH Pa3pabOTKH CIEHUATN3UPOBAHHBIX MPOrPaMMHBIX
CHCTEM, OTBEYAKIMX 3a 00pabdOTKy OOJIbIIMX IaHHBIX. VM3ydeHwe NaHHOW IMCIUTUINHBI
TOTOBHT BBIITYCKHHKA K BBITIOJTHEHHUIO CIEAYIOMUX MPO()EeCCHOHAIBHBIX 3a/1a4:

. [TocTraHOoBKa 332U aHaJM3a TaHHBIX.

. [IpenBaputensHas 00paboTKa TaHHBIX.

. Busyanuzanus 1aHHBIX.

. Pazpabotka, peanuzanus U IPUMEHEHHUE METOJOB HHTEIUIEKTYaJIbHOTO aHAIN3a
JTAHHBIX K OOJIBIITMM MaCCHBaM JIaHHBIX.

. [IpencraBnenne pe3ynbTaToB PadOTHI.

1.2 3agaun AUCHMIIMHEI

OcHOBHBIE 3371a91 OCBOCHUS TUCIUATLINHBIL:

CTyneHT 10JKEH 3HATh METO/IbI aHAIHM3a U XPaHEHUsI O0JIbIINX 00EMOB JAHHBIX, ATAIIbI
YKU3HEHHOTO ITMKJIa 00paOOTKH OOJNBININX JAHHBIX, S3BIKH, HAHOOJIEe MPUCTIOCOOICHHBIC IS
00paboOTKM M aHAIUTUKHA OONBIIMUX JAHHBIX, CIOCOOBI OpPraHU3allMK XPaHEHHs U JIOCTyHa K
OOJBIIMM JTaHHBIM; YME€Th BBIMIOJNHATH JJIEMEHTHI aHAJIM3a JAHHBIX M HHTEPIPETUPOBATH
pe3ynbTaThl, pa3nuyarth xapakrepuctuku SQL u NoSql B/l, popmynupoBaTs anroputmsl B
napagurme MapReduce, BbIOpaTh MOAXOIANINN WHCTPYMEHT aHaJM3a OOJBINMX JaHHBIX,
BbIOpaTh  TMOAXONAILIYIO  TEXHOJOTMIO  XpaHEHUs  OONBIIMX  JAHHBIX.;  BJIaJAeTh
MaTEeMAaTHUYECKUMHA METOJaMH aHalu3a JaHHBIX, S3BIKAMH W KOMITBIOTCPHBIMH METOJIaMHU
00paboTKu.

1.3 MecTo AucuMnauHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Kypc «O6paboTka G0IBIIMX JAHHBIX» OTHOCUTCA K 0a30Boii yactu 6ioka b1 aucuumnamn
JucuumnmuHel (MOIYH).
Jns m3ydeHWs] IUCHMIUIMHBI CTYIEHT JOJDKEH BJANeTh 3HAHUAMH, YMEHHSAMU U
HaBBIKAMU 110 JAUCHUITTHAM:
JuckpetHas MareMaTuka, Adjredpanuyeckue CTpPYKTypbl, OCHOBBI IPOrpaMMHPOBAHMUS,
ANTOpUTMBI BBIYMCIUTENBHON MaTeMaTUkH, KOHCTpynpoBaHUe aaropuTMOB U CTPYKTYp JIaHHBIX,
Teopust ajropuTMOB M BBIYUCIUTEIBHBIX TporieccoB, OCHOBBI TEOPUM BEPOSTHOCTEH U
CTaTUCTHUYECKUX METOOB, AJITOPUTMBI U CTPYKTYPBI TaHHBIX, MaTemaTHueckas JIOTUKa U TEOpHUs
aNropuTMOB, MHTEINIEKTyalbHbIM aHAIN3 TaHHBIX.
3HaHus, MOJlydyaeMble NMPH HM3YYEHUH IUCHUILTMHBI «O0paboTka OOJBIIMX JaHHBIX»
HCIIONIB3YIOTCS TIPU HM3y4YeHUH Npo¢ecCHOHATIbHBIX AUCHUIUIMH PacnipeneneHHble 3a1auu U
anroput™el, [IporpamMmmupoBaHre B KOMIIBIOTEPHBIX ceTsiX, OOsauHble BBIYMCICHHUSA,
MynbpTHareHTHbIE CUCTEMBI, a TaKkKe Ui paboT HaJl AUINIOMHON M MarucTepckoi paboToil.

1.4 TlepeyeHb NJAHMPYEMBbIX Pe3yJbTATOB 00yUeHHs 110 AUCHMILIMHE (MO1YJIIO0),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH
NpOrpamMmbl.

N3ydeHre naHHON yuyeOHOMN AMCHUITIMHBI HAPaBIeHO HAa (OPMUPOBAHUE Y
o0yyJaromuxcs CIeayIIMHI NPodeccHOHATbHBIMH KOMIIETEeHIIUSIMM:



B nporiecce 0cBOGHUSI AUCHUIUIMHBI y CTYACHTA (OPMHUPYIOTCS CIEAYIOIINE KOMIIETCHIIUN:
OIIK-2; OIIK-3; ITK-5.

B pe3ynbrate u3y4eHus: AUCIUILTUHBI Y CTYACHTa (GOPMUPYIOTCS:
npescTaBiIeHus 0 (PeHOMEHE OONBINNUX JAHHBIX, O HAYYHBIX U TEXHUYECKUX MpoOiieMax u
BO3MOXKHOCTSIX, CBSI3aHHBIX C UX TIOSIBIICHHEM, O TPEHIaX B 00JIaCTH TEXHOJIOTUN XPaHECHUS
Y aHa/In3a OOJIBIINX JTaHHBIX,
3HAHMS TPUYUH BOSHUKHOBEHHUS TPEHJA OOJBIINX JAHHBIX, IPOILECCOB aHAIM3a OOJBIIHX
JTAHHBIX, OCHOBHBIX TTOAXO0JI0B K 00pab0TKe OOJIBIINX MACCHBOB JIaHHBIX, OCHOB sI3bIKa R;

yMeHusl (OpMYIIMPOBAaTh AITOPUTMBI B mapagurmMe MapReduce, BbIOparh moaxoasmmi
WHCTPYMEHT aHaiu3a OOJBIIMX JAHHBIX, BEIOPATh MOAXOISIIYI0 TEXHOJIOTHUIO XPaHEHUS
OOJIBIIINX JTAHHBIX.

Ta6muna 1. IlpodeccnonanbHbie KOMIIETEHITUN CTYACHTA

CriocobeH NpuMEeHsITh B

Ne |Mupekc Copnepxanue B pe3ynbpraTe uzyueHus: yueOHON AUCHUIIIMHBI
I.I1 | KOMIIe- KOMIIETEHIIMH (1JIU ee 00yyaromue J10JKHbI
. |TeHIUH 4acTu) 3HATh YMETh BJIJIETh
1. | OIIK- |CnocoOeH NpUMEHSTh CTaHJapThl UCIOJIb30BaTh CIOCOOHOCTBIO
2 KOMIIBIOTEpHBIE/CYyTIEep- 00paboTKHU U COBPEMEHHBIE coOupars,
KOMIIBIOTEPHBIC METO/bl, | aHAJINW3a OONBIINX | HHCTPYMEHTAIbHBI | 00padaThIBaTh U
COBPEMEHHOE JaHHBIX, 1 € U BBIYUCIUTENb- | HHTEPIPETHPO-
IIPOrpaMMHOE TpeOoBaHus, HBIE cpesicTBa (B BaTh JJAHHBIE
o0ecrnieueHue, B TOM CBSI3aHHBIE C COOTBETCTBHUH C COBPEMEHHBIX
YHCJI€ OT€YECTBEHHOIO CO3JIaHUEM npodunem HayY4HBIX
MPOUCXOXKACHUS, IS U HCIIOJIb30BAHUEM | TTIOATOTOBKH), WCCIICIOBAHUM,
perrenns 3amaq SQL 1 NoSQL OCYIIECTBIISITh HEOOXOaUMBIE
npodeccronanbHOn CUCTEM XPAaHEHHUS 1| MOCTAHOBKY 3a7a4 | g opMupoBa-
JCATEIILHOCTH 00pabOTKHU JaHHBIX| aHATN3a JaHHBIX, HUS BBIBOJOB II0
BU3YaIN3aIUIO0 COOTBETCTBYIOII]
MHTEPIPETALHIO UM Hay4YHbIM
pE3YJIBTAaTOB UCCIIEIOBaHUSIM
OIIK- | ChocoGen k paspaGorke | MATCMATHHCCKHC | BEUIONHATH cOop M | A3bIKAMH
3 METO/Ibl aHAIN3a aHaJN3 IaHHBIX, B | CHCTEMHOTO H
QITOPUTMUYECKUX U
. _ |AaHHBIX, METOJBI M | TOM YHCIIE U3 CETH | MPHUKIATHOTO
MPOTPaMMHBIX PCIICHUH B |y pkmanmpie s3biku | MHTepHeT, IpOrpaMMHUPOBaH
00J1aCTH CHCTEMHOTO U JUISL pa3paboTKu IPOU3BO/IUTh VST J1IST
IPUKJIaTHOTO MIPOrPaMMHBIX MHTEPIIPETAIMIO U | pa3paboTKu
IIPOrpaMMUPOBAHN, peleHuii B 00J1acTH| OLEHKY MaTeMaTHYeCKuX,
MaTeMaTU4YEeCKHUX, 00paboTKH MOJTy4EeHHBIX UH(POPMALIMOHHBI
I/IH(I)OpMaLII/IOHHBIX u OONTBIIINX JaHHBbIX, PE3YIbTATOB X U UMUTAITUOH-
NMUTALMOHHBIX Moﬂeneﬁ, MAaTEMATUYCCKHUX, HBIX MOACJICH,
CO3IAHUIO UH(POPMAIIMOHHBIX U1 00paboTKU
HHGbOPMAIHOHHBIX M HMHTALHOHHBIX WH(GOPMAIIMOHHBI
PECYPCOB TII0OATBHBIX MOJCIICH, AL X pecypcos
o CO3/1aHHUS r7100aIbHBIX
ceTeil, 00pa3zoBaTEILHOTO HHAOPMAIHOHHEIX ceTol I
KOHTEHTA, MPUKJIAJIHBIX 0a3 PECYPCOB MPUKIIAJHBIX 0a3
AAHHBIX, TECTOB M CPEICTB |rjoGanpHBIX CETEN JTAHHBIX.
TECTUPOBAHUS CUCTEM U
CPEJICTB Ha COOTBETCTBHE
CTaHJapTaM U UCXOJIHBIM
TpeOOBAHUSIM.
ITK-5 CoBpemeHHbIE IIPUMEHUTH BJIa/IeeT
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poeCcCHOHATLHOM A3BIKU U CPEJICTBA
JIEATeIbHOCTH 00paboTKu
COBPEMEHHBIE S3BIKH JBIHHBIX (s13bIK R,
IIPOrPaMMUPOBAHHUS 1 Phython),
NPUKIaHbIE

METO/IbI MapajuIeIbHON
00paboTKH JaHHBIX,
OIIEePAIMOHHBIC CUCTEMBI,
AJIEKTPOHHBIC OMOTHOTEKH
U ITaKEThI TPOTPaMM,
CETEBBIC TEXHOJIOTHH.

ONOJINOTEKH IS
aHaJIN3a JAaHHBIX

COBPEMEHHBIC
s361kd (R 1
Phython) u
MIPHUKJTaTHBIC
OnOIMOTEKU IS
aHaJM3a TaHHbIX,
chopMyIupoBaTh
HAYYHYIO TUIIOTE3Y
Y TIPOBEPUTH €¢
JIOCTOBEPHOCTh

CpeacTBaMu
cbopa, 00paboTKHn
U aHaIn3a
0OIBIIHNX
JAHHBIX,
CpeacTBaMu
OIICHKU

s dexTuBHOCTH
peleHuni

2. CTPYKTYPA U COAEP KAHUME JUCIHIUITJIMHBI

2.1 PacnipenesieHue TPYAOEMKOCTH JUCIHUILIMHBI 10 BUIaM padoT

OO6mas Tpya0€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 gacoB), ux pacnpeneiacHue
110 BHJIaM Pa0oT MpeICTaBICHO B TabmuIe (0151 cmyoenmos ODPO)

Bun yuebHo# paboTh Bcero CemecTtphbl
4acoB (vacer)
6

KonTakTHasi paboTa B TOM YHcJI€:
AyauTOpHBIE 3aHATHUS (BCEro): 72,2 72,2
B Tom uucne:
3aHATHA JTEKIIMOHHOTO TUIIA 32 32
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKT. 3aHITHS)
JlaGopaTopHbIe 3aHATHS 32 32
HNnas konTposbHas padora
KonTtpons camocrosTenbHOI paboThI 8 8
[Tpomexyrounas atrectauus (MUKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4ucje 36 36
B ToMm umcne:
Kypcosas pabota
Ilpopabomka yuebHoeo (meopemuueckozo) mamepuana 10 10
Buvinoanenue unousuoyanvrvix 3a0anuil (n002omosKka 10 10
coobwenull, npezenmayuii)
Peghepam
Iloozomoska k mexywemy KOHmMpouro 15,8 15,8
KoutpoJs:
[ToaroroBka K 3K3aMeHY: - -
OO6mas TpyA10eMKOCTh qac 108 108

B T.4. KOHTaKTHas pabora 12,2 12,2

3ad4. e]I. 3 3

2.2 CTpyKTYypa TUCHHUINJIHHBI:

Pacnpenenenue BunoB yueOHON pabOThI M MX TPYJOEMKOCTH IO pa3zeaam
JTMCLUIUIMHBL. Pa3aensl AUCIUITNHBL, U3y4aeMble B _6__ceMecTpe (oyHas

popma)
KonnuecTtBo uacos
Ne HanmenoBanue pasnenos Ayauropias Bi;il};im
Beero padora pabora
J [KCP | JIP | CPC




1 2 3 4 5 6 7
BBenenue B 0osbiume 1anuble. [Tonstue Data
Minig.
1. |IIpuknagHble HHCTPYMEHTHI Ui paOoTHI ¢ Big 32 8 4 4 16
Data. Texnomorust MapRaduce. Hadoop.
TexHoJIOrMU aHAJIN3a JaHHBIX:
JKusHeHHBIN UK aHaanu3a OONBIIMX JaHHBIX,
5 cTanapThl KOrHUTHBHBIN aHAIU3 JaHHBIX. 56 16 4 20 16
" |Busyanu3anus OOJbIINX JaHHBIX.
TexHo0rHU XpaHeHH 0OJIBIINX JAHHBIX.
3. |Pacmpenenennsie Xxpanuauina, NoSql 198 | 8 8 3,8
XpaHWININA, KJIacCH(DHUKAIUS ¥ IPUMEPEI.
Hmoezo no pazoenam oucyuniumoi: 107,8 | 32 8 32 35,8
HUKP
0,2
Hmoeo no oucyuniune: 108 | 32 8 32 35,8

[Tpumeuanue: JI — nexuunu, KCP — KOHTponbHBIE U caMOCTOsITeNbHBIE pabotTel, JIP —
naboparopubie 3anstusi, CPC — camocrositenvHass pabota cryaenra, [-mokmax, PI'3 —
pacueTHo-rpaduueckoe 3aJaHue.

2.3 Conep:kaHue pa3aejioB TUCHMILIHHBI:

2.3.1 3aHATHA JeKINOHHOI0 THIIA

Ne Haunmenosanue Coneprxanue paszuena ®opma [Pazpabor. ¢
pas3- pa3zaena TCKYIIETOy4aCTUEM
nena KOHTPOJIA([IPEICTaBU-

reneit paboTo-
TaTCIICH

1 2 3 4 5
1 | Beeaenues Ipeanoceliku GopMUpPOBaHNUS TPEHAA JIP

0oJbIIME 00JIbIINX JAHHBIX

AaHHbIE. * OCHOBHBIE BBI30BHI OOJIBIIUX JaHHBIX (4V)

ITonstue Data » Onpenenenue TepMuHa "00bIINE TaHHBIE"

Minig. = baszoBoe npezcraeinenue o Map Reduce u

[MpukiaaHbie Hadoop

MHCTpYMeEHTHI A1 | ® Ilpencrasienue o paboTe aHaIUTHKA

paboTsl ¢ Big HNucTpyMeHTHI A1 00padoTKHM 001 KX

Data. JAHHBIX

Texnonorus = 3HaKOMCTBO C SI3bIKAMH U ITPUKJIAIHBIMH

MapRaduce. nakeraMu JJisi o0pabOTKU OONBIINX TAHHBIX.

Hadoop. = PaccMoTpeHue o01ei KOHLENINH U

CHUHTaKcuca si3pika R (mpumepsr).

2 | TexHomoruu AHAJIUTHKA 00JbIIMX JAHHbIX. JIP

a”Haau3a naHHbix: | * Ilponecc ananutuku PI3

Kun3HeHHbIH = CranpapThl )KU3HEHHOTO LIMKIa Big

IIUKJT aHAJIA32 Data: CRISP-DM

OOJIBIIINX JaHHBIX, * [IpyHIMIIBI U THCTPYMEHTHI

CTaHJIapTHhI. AQHAIUTUKH

KoruutusHbIi * 3aza4y U KOMIIETEHIMN aHAJTUTHKOB

aHaJIM3 JTaHHBIX Big Data

Busyanusanus = Big Data xax peIHOK

OOJIBIINX JaHHBIX. =  CTeK TEXHOIOTUH
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= [lo noanep>KKu NPUHATHS PEIICHUN
* Urpoxu Ha peiake BD
= Kpynueimmue npoektsl BD B Pocun
KorHuTuBHBINA aHAJIM3 JAHHBIX
= Bsenenue B Data Mining — noHstue,
CTPYKTYpa, COCTaBIISIIOIINE U
COMYTCTBYIOIINE HAYKH.
= 3amaun Data Mining u cmocoObl ux
pemenust. Knaccudukanus MeTonos
DM.
= OO6mactu npumenenus DM.
= Kiuaccel cuctem DM.
= JIpouecc HakOIUIEHMS M aHaIu3a
NaHHbIX: A30yka KOTHHUTHBHOI'O
aHaJn3a.
AHAJIUTHKA 00JIbIIHUX JAHHBIX.
MaremaTuyeckasi CTATUCTUKA
OCHOBHBIC TIOHATHS CTATUCTHKH H
JNECKPUITUBHBINA aHAIIN3
= [IIxanbl U3MEpEHUN.
= [‘eHepaibHas COBOKYIHOCTb U BEIOOpKA.
= HopwmanbsHoe pacnpeneneHue. Y poBeHb
CTaTHUCTUYECKOUN TOCTOBEPHOCTH.
= (CBOHMCTBa ONMUCATEIBHBIX CTATUCTUK
(JleckpUNITUBHBIN aHAIH3)
= BusyanabHoe npeacTaBieHUe TaHHBIX
=  Mepbl H3BMEHYHBOCTH
Metoasl DATA MINING
= JlanHblc & 3HAHUS
» Tumnossle 3agaun Data Mining
* (OOyyaemble 1 HEOOyJaeMble 3a/1a41
* KuzHeHHbIil nuki npoexkra DM
* Maremarnyeckuii annapar DM
* Crangaptel DM
Metoas! aHa/M3a Ha rpagax
Cnyyaiinble rpadsl, 0Oe3maciitabHble rpadsl,
COITMATHHBIE CETH — CETH TECHOT'O MHPA.
3aKOHOMEPHOCTH, METO/IbI KJIACTEPU3AIINH HA

rpadax.

Ipukjaaanbie HHCTPYMEHTHI aHAJIH3A
nanubix. Koppensinus.
* ['0TOBBIE KOMITJICKCHBIE PEILICHUS:
Weka,RapidMiner, Knime, Orange
IBM SPSS Modeler ( B mportuiom
Clementine )
* HWucrpymeHTsl Bu3yanu3auu: Tableau,
@peiimBopku Ha JS, D3
= Koppemsuus
o IlonsTue xoppensuun
o 3HauuMOoCTbh KO3 PuineHTa
KOpPPEISIUH
o  Bwuasl cBA3U MeXly IepeMEHHBIMU
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TexHogorun
XpaHeHUs
00JIbIINX
JAHHBIX.
Pacnpenenennnie
XPaHWINIIA,
NoSql
XPaHWINIIA,
KJacCupuKaus u
MIPUMEPBHI.

JIP

Xpanwauma ganubix. Perpeccus
=  XpaHunauiia JaHHbBIX

o OLAP u OLTP cucremsbt

o Xapakrtepuctuku BigData u xpanunuiia

JAHHBIX

o [Touemy He pensiuronnsie CYB/]?
* TpeGoBaHMs K XpaHWIUIIAM JAHHBIX
= PerpeccuoHHbIi aHAIN3
Pacnpenesiennbie 6a3bl JaHHbIX NOoSQL.
Pemenne 3agau Data Mining.
3apaum kiaaccupukanum, KJIacTepu3aunu
1. Pacnpenenenubie 6a3nl qanabIXx NOSQL

=  Tumer NOSQL

= Perummkauus v mapauHr

= [Ipumep NoSQL B/
3anaun KiIaccu(UKAIUK U KIaCTepU3aluu

= Desisison Tree

= RandomForest

= K-means

* R u MapReduse
Pacnpenesiennbie 6a3b1 1anHbIX NoSQL.
IIpmepnbi: HBase, Cassandra, Neo4j,
MongoDb.
Pacnpenesiennnie ¢aiisioBbie cucremsl (POC).
Crpykrypa POC, TpeboBanus k POC,
IMpumepsr: HDFS, Google, LustreFS

2.3.2. 3aHATHS CEMHHAPCKOI0 THIIA

3aHATHS] CEMUHAPCKOT0 TUIA — HE TPElyCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATHSA

Ne Ne paznena HanmenoBaHue 1a60paToOpHBIX paboT
paboThl | AMCHMITTUHBI

1 1 O3HaKOMJIEHHE C CHHTaKCUCOM si3bIka R 17151 aHanmu3a qaHHbIX. (44)

2 1 CnocoObl MOATOTOBKH U 0TOOpaxeHus NaHHbIX B R (44). BoamoxHOCTH
BBOJIa/BBIBOJIA.

3 2 Pemenue 3anaq Ha Gonpimx rpadax (29).

4 2 Crioco0b1 ananm3a qanHbiX B R. [lomyueHne nepBUYHBIX JIEMEHTAPHBIX
XapaKTepUCTHK O HA0Opax JaHHBIX (JIEMEHTApHbIE CTATUCTUKN).
CriocoObl UMITOpTa/3KCIIOpTa JaHHBIX(24).

5 2 Pa6ora ¢ nuarpammamu u rpadukamu B R (24).

6 2 IIpoBepka cTaTUCTUYECKUX THUIOTE3 (44)

7 2 Koppensinonnslii aHaau3 U perpecCUOHHBIN aHAN3 TaHHbIX (24)

8 2 Pemenue 3amay Data Mining.
3amaun KIacCU(pUKAINH, KIaCTePU3allui: IEpPEeBbs PEIICHUH,
RandomForest, k-means. (4u)

9 3 W3ydenne mpuHIMTIOB pabOTHI pacrpeieIeHHBIX 0a3 TaHHBIX

10 3 PasBepThIBaHMe 0KaIbHOTO Ki1actepa Hadoop.
[Toxcuer cnoB B Tekcre, ¢ noMoipio MapReduce. (44)

11 1-3 Kpyrmerii cton: CoBmecTHOE 00Cy)kaeHue pe3ynbpratoB P13

12 1-3 OO6cyxaeHre UToroB Kypca




2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

2.3.4 PacuerHo-rpaduyeckue 3aiaHusi (MHIAUBHIYAJIbHOE 32/ 1aHNE)

B mpomecce wusywenumss guctumuinHel  "OOpaboTka OoNbmIUX  JaHHBIX"

CTY/IEHTaMH BBIMOJIHIETCS OJHO pacyeTHO-Tpaduueckoe (MHINBUIYabHOE)

3aague. TeMbl 3alaHui U1

Ka)XJI0r0 CTy/IeHTa pa3anyHbl. 3agada PI'3 cocTouT B mpoBepke YMEHUI CTYJIEHTOB U
npoBepke 3G(HEKTUBHOCTH UX CAMOCTOSITENILHOM paboThI B IIaHe cOOpa U aHaIu3a JaHHbIX.
Tembl 3amaHuii €XerogHo oOHOBIstOTCA. OOm@as TeMaTHKa COOTBETCTBYET

TEeMaTHKe JJa0OPaTOPHBIX PaboT.

Hpumepsl PI'3 — 3axanus Ha aHAIU3 JTAHHBIX

[Tono6paTh nanHble 11 TAOIUILIBI, IPUBEACHHON HIDKE U MPOAHATU3UPOBATh X B3aUMHOE
BIIUSIHUE, OTOOPA3UTh KOPPEIISIIHIO:

a. Pocra BBII Ha npupocT HaceneHus
b. Tlpupocra HaceneHUs HAa TUHAMUKY Oe3paOOTHIIbI
c. IIpupocr nmoaeil ¢ BeIcIIMM 00pa30BaHUEM Ha POCT MPOMBIIIJIEHHOTO IPOM3BOJICTBA
d. Tlpupocr mozei ¢ BBICIIUM 00pa30BaHUEM Ha Pa3BUTHE HAYKU
e. Ilpupocrt nmoaeil ¢ BeicIIMM 00pa30BaHUEM Ha IMHAMUKY JI0XO/I0B Ha AYIIY HACEICHUS
f. Junamuky 6e3paOOTHIBI HA AUHAMUKY PECTYTHOCTH
g. C moMOIIbI0 PErpecCHOHHOI0 aHAIN3a HAWAUTE 3aBUCHMBbIE [TIEPEMEHHbIE U
MOSICHUTE BIUSHUE HA HUX HE3aBUCUMBIX IEPEMEHHBIX.
h. C nomomsto Gpyukimu predict() (cm. nekiuu U help()) mocTpoiite mporHo3 mo
CTOJIO11Y, COOTBETCTBYIOLIIEMY BapUAHTY.
Toawt [Ipupocr e - o
2 mozei 5 2% =
4 - € ACH, = g 2 > =
= =2 = A HOJIy4uBIIMX | = £ ~ 5
g = g 5 g 8 9 TS 8 s Ex x 9
e 3 = g E g E X OYHOE v o H =3 € g
=i @ = 5 = H o =g © Seg EE
50:‘:;) m =9 555 BBICIILIEE E g c%%gc%b
§8 3 = g%% obpazoBanue 22k §38 =i
< o < ) o <
= & | =8 X EE fRE XS ERE
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015

Ortuer no BeinoaHeHNO PI'3 nomkeH coaepxaTh:

2.
3.
4
5

N o

IIOCTaHOBKY 3a/1a4H;

chopMHpOBaHHbIN HAOOp JAHHBIX;

TEKCTbI CKPUIITOB Ha s3bIke R;

pE3yJIbTaThl TECTOB HAa IPOBEPKY FMIIOTE3 O KOPPEJIALINHU, OLIEHKA PETPECCHH,
BBIUMCJIEHHE KOPPEJSIUN B TEKCTOBOM M IpapruecKoM BUJE.

SCHOE U MOAPOOHOE MOSCHEHNE KaXJI0T0 pe3yibTaTa, CJIOBECHYIO TPAKTOBKY I'pa(HKOB;
BBIBO/IBI;

CIIMCOK MCIIOJIb30BAaHHOM JINTEPATYPHI.
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2.4 TlepeyeHb y4eOHO-METOAUYECKOTO O0ecTiedeHUus sl

CaMOCTOSITEJIbHOM paﬁoTbI Oﬁy‘laIOI[[I/IXCSI o IMCIOMIIJIMHE

[lepeueHs yueOHO-METOANMYECKOTO OOECIIeUeHUs
No Bux CPC MUCLUIIINHGI 110 BBIIOJHEHUIO CAMOCTOATEILHOM
paboThI

1 2 3

1 Pa3nen 1. Urenne nyonukanmii mo  |[Ipuxoapko T.A. Metoaudeckue yka3aHus 1o

uctopuu pa3sutus Big Data, Data  |BbIIOJIHEHHIO J1aGOpaTOPHBIX pabOT MO TUCIUILINHE

Mining [3-5]. U3yuenue si3bika R 1 [«O0OpaboTka OONBIIMX JaHHBIX», YTBEPXKICHHbIE

Phython [7,8] ocH. criucok, [1-4] - kadenpoli BEIYUCIUTEIHHBIX TEXHOIOTUN
JOTIOTHUTEIbHBIN.

2 Pa3nen2. 13yuenue yactu Kypca IIpuxompko T.A. Meroauueckue ykaszaHus IO
Introduction to Data Science [6], BBIMOJIHEHHUIO JTAOOPATOPHBIX PabOT MO JAUCIHUILIHHE
MOCBSIIIEHHOW BU3YaIu3alvu. «O0paboTka OOJIBIIUX JTAHHBIX», YTBEP)KICHHBIC
Busyanusanus ctanIapTHbIX HA00pOB |KadeApoil BBIYUCIUTENBHBIX TEXHOIOTHIA.

JTaHHBIX pu ioMotnu Tableau.
3 Pasnen 3. Usyuenue napagurms: Map M cTOYHUKY OCHOBHOM U JJOTIOJTHUTEIHHON
Reduce. IToacuer ko-Ba CIIOB, JTEPATY LI
peanuzanus anropurma k-means B
pamkax nmapaaurmsl Map Reduce ¢
ucrnonb3zoBanueMm Hadoop. Urenue
yOIMKAIUi O pacrpeIeICHHBIX
XpaHWIHILAX JAHHBIX, UX OCOOCHHOCTSIX
Y IPUHIINTIAX TTOCTPOCHUS
pacrpeneneHHbIX (aiIoBbIX CUCTEM.
Y4eOHO-MeTOAMYECKHE MaTepHallbl A CAMOCTOSTENIbHOM paboThl 00ydYaroIUXCs U3
yruclia WHBAIMIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTAMH 370poBbs (OB3)

NPEJOCTABISIIOTCS B (hOopMax, aJallTUPOBAHHBIX K OPAaHUYEHUSIM UX 370POBbSI M BOCTIPHSTHUS
UHpOpMaLUu:

Jnst muu ¢ HapyIeHUus MU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIIMYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO
JOKyMeHTa, [lyist nur ¢
HapYIIECHUSIMH CITyXa!

— B I1e4aTHoOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

Z[J'ISI JIAL ¢ HAPpYIICHUAMHU OIMOPHO-ABUI'ATCIIBHOIO allliapara:

— B TIeyaTHOU opme,
— B popMe PIEKTPOHHOTO IOKYMEHTA,

HaHHBII)’I MEPCUCHb MOXKET OLITH KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA

o0yJaromuxcs.
3. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA
Cemectp | Bun 3ansarus Vcnonb3yemble HHTEPAKTUBHbIE KonngectBo yacoB
(JI, TP, JIP) 00pa3oBaTenbHbIE TEXHOJIOTUN
J KomnbroTepHble npe3eHTauu U 00Cyx1eHue 34

10
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Paz0op KOHKpETHBIX CUTyalui (3a1a4),
P TPEHHMHTH TI0 PEIICHUIO 3a7a4, KOMITbIOTEPHBIE 34
6 CUMYJISIINH (TIPOTPaMMHPOBAHUE aJITOPUTMOB),
MOATOTOBKA U 00CYKIEHUE TOKIAI0B.
KPC KontponpHas pabora 8
Uroro: 72

J71s1 1AL ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbs IPEyCMOTPEHA OpraHU3aLus
KOHCYJIbTAllMM C MCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OHEHOYHBIE CPEACTBA JJIS1 TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTHA U IPOMEXYTOUYHOM ATTECTALIUA

4.1 ®donx OLIEHOYHBIX CPEACTB I MPOBeAeHHs TEKYIero KOHTPOJIs

@OH/I OLEHOYHBIX CPEACTB IUCLUIUIMHBI COCTOMT M3 CPEICTB TEKYLIEro KOHTPOJIS
(Bompocs! rpu 3amute JIP, KOHTpoIBHON paboTH) Ta00PaTOPHBIX paboT, CPEICTB UTOTOBOM
aTTecTanuu (3a4eT B 6 cemecTpe).

Or1reHKa ycrieBaeMOCTH OCYILECTBIISIETCS O PE3YJIbTaTaM:
- BBITIOJIHEHUS JJa00OPaTOPHBIX padoT;
- Bpinoanenus PI'3;

- OTBETA Ha 3a4yeTe (JUIsl BHIIBICHUS 3HAHUS U IOHUMAHUS TEOPETUYECKOTO
MaTepuana JUCLUIUINHBI).

Texkymuii KOHTPOJIb BKJIIOUAET KOHTPOJIbHYIO paboTy MO UTOraM MEepPBOI MOJIOBUHBI Kypca.

Ilpumep 3a0arnus 0151 KOHMPOILHOU PAOOMbL:
1. TlepeuucnuTe cTaHIAPTHI )KU3HECHHOTO IIMKJIA OOJIBIINX JIAHHBIX.
2. TlepeunciuTe B 0XapaKTEPU3yHTE METOIbI MHTEILICKTYaIbHOTO
aHaJIM3a JaHHBIX.
3. TlepeunciuTe KIacChl XPaHUIUII OOJIBIIKMX JAHHBIX, HA30BUTE Pa3THUMSI
MEXTy HUMH.

HepequL BOIIPOCOB, IJIAl MOATOTOBKHU K 3a4€Ty

1.  OnpeneneHue 6ONBIINX JaHHBIX, KIFOYEBbIE XapakTepucTHKH. [IpruMeps! 3a1au
007b1KX 1aHHBIX. OCHOBHBIE BU/IbI TAHHBIX.

2. JlaTb KpaTKyIO CpaBHUTENBHYIO XapakTepuUCTUKy HHCTpyMeHTapus [10 s ananuza
JTAHHBIX.

3. Oxapakrepn3oBaTh KOHCTpYKIHH si3bIKa R Tlepeuncnuth Tumb si361Ka R, mpuBecTH
MIPUMEPBHI.

4.  Ponp ananutuka no naHHeM (Data Scientist). KimtoueBble KOMIETEHIIMHN aHAIUTHKA.
Otnunumst BI ot Data Science.

5. «Ku3HEHHBIN IUKID» IPOEKTA 110 aHATUTHUKE OONBIINX JaHHBIX. THIIOBas
apXUTEKTypa MpoeKTa B 001acTu OOJIBIINX AaHHBIX. [lepedncnnTe ucnoab3yembie
TEXHOJIOTMH, YKa3aTh CTEIIEHb BOBICYCHHOCTH KaXK10M U3 TEXHOJIOIMM Ha KaX10M
sTane paboThl HaJ MPOEKTOM. [lepedrciuTh OCHOBHBIE POJIM UCTIOIHUTEIEH
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MIPOEKTA.

6. Uro takoe Data Mining? OcHoBHbIE 3aaun 1 MeTo6I Data Mining. DTambl

MHTEJUJIEKTYaJIbHOTO aHaJIn3a JaHHbIX. MeTO bl MHTEIIEKTYalIbHOTO aHAIH3a

JTAHHBIX.

Yro takoe M? Jlexatinon?

8.  Pounb runotes B mporecce nozHanus. Kakue pakTopsl HCTIONB3YIOTCS U yTOUHEHHS
runores?

9.  OCHOBHBIE MOHATHUS CTATUCTUKH U JCCKPUIITUBHBIN aHATH3:

10. IIxans u3mepenwnii. ['eHepanbHass COBOKYITHOCTh U BhIOOpKa. HopmanbHoe
pacrpeneneHue. Y pOoBeHb CTATUCTUYECKOM JOCTOBEPHOCTH.

11. Koppensauus u perpeccioHHbIi aHanu3. KoaddumueHT koppensiuu.
I'paduueckoe npencrasinenne. IlocTanoBKa 3a1a4l perpecCHOHHOTO
aHayusza.

12. Tlosicuuts Tepmun "Jluneiinas perpeccus”. IlpuBectu mpuMepsl HCIOIB30BAHUS

~

PErpecCuOHHOrO aHaIN3a.

13. Knaccudukamnus u kaactepusanus — CyTh 1 Ha3HaueHne. Metpuku. [TocTaHoBKa 3anaun
Kjnactepusauuud. Meroabl  knactepusauuu  Ha rpadax. Otiauume OT  3amauM
knaccudukanuu. [IpuBecTy mpuMepsl UCTIOIB30BAHUS AITOPUTMOB KIIACTEPH3AIHH.

14. Tlapagurma Map Reduce. Omnwucarp npuniun pabotel. HapucoBaTh cxemy.
[lepeuncauts ciabble U cHiIbHBIE CTOPOHBI. O003HAYUTH 007aCTH IPUMEHUMOCTH.
[TpuBecTH MprUMepHI UCTIOIE30BAHMUSL.

15. Bwsyanuzanus. [late onpenenenue Busyanuzanuu. [lokasate BaXXKHOCTb
BU3YaJIM3allMH B aHAJIMTHKE OONBIINX AaHHBIX. [IpuBecTH mpumeps! U
MHCTPYMEHTBHI JUIs BU3YyaIU3aliu.

16. Hayunslie npoGyiembl 60IbIMX AaHHBIX. [loKa3aTh 3HAYMMOCTH MPOOIIEM,
aKTYyaJbHOCTb, CBSI3b C 00JIACTAMU MaTeMaTHKU U UH)KEHEPUH.

17. OLAP u OLTP cucremsl. Pa3nuna.

18. Peruukarus v mapauHr.

19. Tpeb6oanus ACID. CAP-teopema, BASE apxutekTypa

20. NoSql. Knaccudukanus NoSql xpanunumy. Ux ocobennoctu. [Ipumepst
pacrpeieIeHHbIX XPaHUIIAII.

Kpurtepun onenuBanus:

"3ayer" - WU3NOXKEHHBIH MaTepual (aKTHUECKH BEpEH, HaJIuyue TIIyOOKHX
MCYEPIBIBAIOIINX 3HAHUN B 00bEME MPOHIEHHON MpOorpaMMbl JUCIUILIMHBL B COOTBETCTBHHU C
MOCTaBJIEHHBIMU MPOTrPaMMOM Kypca LEIsIMH U 3a7jayaMHi 00ydeHUs ; IpaBUIIbHbIE, YBEPEHHBIE
JEHCTBUS MO NPUMEHEHUIO IMOJIYYEHHBIX 3HAHUN Ha IpakTHKE, I'PaMOTHOE U JIOTUYECKH
CTPOMHOE M3JI0KEHUE MaTepuansa IpH OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C
JIOTIOJIHUTEILHOM JINTEpaTypoOil;

- HaJIMYUE TBEPABIX U I0CTaTOYHO MOJIHBIX 3HAaHUH B 00beMe PO CHHOM POrpaMMbl
JUCIUIUINHBI B COOTBETCTBUH C LEJISAMU O0Y4YEeHHUs, IPAaBUIIbHBIE JEHCTBUS MO NMPUMEHEHUIO
3HAaHWUW Ha MPAKTUKE, YETKOE U3JI0KEHUE MaTepuaa, JOIyCKalTCs OTAEIbHbIE JIOTHYECKUE U
CTHJINCTUYECKHUE TOTPEITHOCTH.

IIpakTuyeckue 3a1aHus BbINoJHeHbI Ha 60-100%.

"He 3auyer'- 6ayuioB (OLIEHKA HEYIOBJIETBOPUTENBHO) - OTBETHl HE CBS3aHBI C
BOIPOCaMH, Halu4yue rpyObIX OMIMOOK B OTBETE, HEMOHHUMAaHHE CYIIHOCTH H3JIaraeMoro
BOIIPOCA, HEYMEHNE NPUMEHATh 3HAHUS HA NIPAKTHKE, HEYBEPEHHOCTh U HETOUHOCTh OTBETOB
Ha JIOTIOJTHUTEIBHBIE W HABOJAIIME BOMPOCHD». BbInojiHeHo MeHee 60% mnpakTHYeCKUX
3aJlaHUId.

OHGHO‘IHBIG cpeacrtBa ik MHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXKXHOCTIMU
300POBbi BBI6I/IpaIOTC$I C YUYCTOM UX MHIAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOCHHOCTEH.
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— IpU HEOOXOOMMOCTH HHBAIUAAM M JIMLAM C OIPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBbsI NIPEIOCTABIISIETCS IOTIOHUTEIBHOE BpeMs JUIsi IOATOTOBKM OTBETA HA DK3aMEHE;

— IpU IPOBEIEHUH MTPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB O0yUEHHs HHBAINIOB U JIUI]
C OrpaHMYCHHBIMH BO3MOXXHOCTSMH  3/0POBBSl  MPEIyCMAaTPUBACTCS  HCIIOJIb30BaHUE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBSI3U C UX MHJUBHyaIbHBIMH OCOOEHHOCTSIMU;

— Ipu  HEOOXOAMMOCTH JUIsi OOYyYaroIIUXCs C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU
30pOBbsI U MHBAJIMJIOB MPOLIEYPA OLIEHUBAHUS PE3Y/IbTaTOB 00YUEHHUS 10 AUCLUIIINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Iponenypa onieHUBaHUS PE3YJIbTATOB O0YYECHHUSI MHBAJIHJIOB U JIMIl C OTPaHUYECHHBIMHU
BO3MOKHOCTSIMM 3/J0POBbS 110 JUCLUIUIMHE MIPEeyCMaTpUBAET NPEAOCTaBI€HUE HHPOpMALU
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe 371eKTPOHHOT O

JOoKyMeHTa. JJid nuai ¢

HapyLEHUsIMHU CllyXa:

— B IleyaTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO arapara:

— B IIeyaTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIECHTA
oOy4aronuxcs.

5. MIEPEYEHb OCHOBHOH U JONOJHUTEJBHOM
YUYEBHOM JIUTEPATYPBI, HEOBXOIUMOM J1J1s1 OCBOEHUSI
JANCHUITJIMHBI

5.1 OcHoBHas quTEparypa:

1. KpyrukoB, B.H. Ananu3 nannsix : yueOHoe nocobue / B.H. Kpyrukos, B.B. Memeukun ;
MunucrepcTBo 00pazoBanus U Hayku Poccuiickoii denepannu, enepanbHoe rocy1apcTBEHHOE
OrojkeTHOe 00pa3oBaTENbHOE YUYPEKIEHHE BBICIIEr0 NPO(EeCcCHOHAIBLHOTO 00pa3oBaHUs
«KemepoBcknuii rocyapcTBEHHBIN YHUBEpPCUTET». - KemepoBo : KeMepoBckuil rocy1apcTBEHHBIN
yauBepcutet, 2014. - 138 c. : un. - bubmmorp. B xH. - ISBN 978-5-8353-1770-7 ; To xe
[Onekrponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278426

2. Kyxosckuii, O.M. NHpopmMalMOHHBIE TEXHOJIOTMHM M aHAIM3 JIaHHBIX : yuyeOHoe mocobue /
O.1. KykoBckuil ; MunucrepctBo o0pa3oBanus U Hayku Poccuiickoit denepaunu, Tomckuit
INocynapcrBennsiii YHusepcutet Cucrem Ymnpasnenus u Paguosnexrponuku (TYCVYP). - Tomck
: Onb Konrenr, 2014. - 130 c. : cxem., ui. - bubnumorp.: c. 126. - ISBN 978-5-4332-0158-3 ; To
xe [DnexTponnblii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

3. ba3bl JaHHBIX B BBICOKONPOU3BOJUTEIBHBIX HH(POPMAIIMOHHBIX CUCTEMAX : yueOHoe mocodue /
aBT.-coct. E.M. HuxomaeB ; MunucrepctBo oOpa3zoBanusi u Hayku PO, @DenepaibHoe
roCyJJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpexkIeHHe BhIcIIero oopazoBanus «Cesepo-
KaBkasckuit denepanphpiii yauBepcutet». - CraBpomnonp : CKOVY, 2016. - 163 c. : un. -
bubnuorp.: c.161. ; To xKe [DNEeKTPOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=466799

5.2. JlonosiHMTeIbHAS JIMTEpaTypa:
1. Tymanos, B.E. [IpoexkTiupoBanue XpaHWIHUI JaHHBIX Ui CUCTEM OM3HEC-aHAMTUKY : yueOHOe
nocobue / B.E. TymanoB. - Mocksa : Untepuer-YHusepcuter MHpopmaonHsix TexHonorui,
2010. - 616 c. : ui., Tab., cxeM. - (OCHOBBI HHPOPMAILIMOHHBIX TeXHOJ0rHi). - ISBN 978-5-9963-
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0353-3 ; To xKe [DnexTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233492

. Hobponen, b.C. UncneHnplii BEpOSTHOCTHBIA aHATU3 HEOIIPEACIICHHBIX TaHHBIX : MOHOTpadus /
b.C. Ho6powner, O.A. [TonoBa ; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoit deneparnmu,
Cubupckuit DenepanbHblii  yHHBepcHTET. - KpacHospck : Cubupckuii denepaibHbIN
yauBepcuret, 2014. - 168 c. : rpad., ni. - bubnuorp. B k1. - ISBN 978-5-7638-3093-4 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&

5.3. [lepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX IJISI OCBOCHU S JUCIHILJIMHBI

1. Lectures on scientific computing with Python. B cBo6onnom noctymne: URL:
https://github.com/jrjohansson/scientific-python-lectures

2. Python. The official Python web site. B cBo6oanOoM noctyme: URL:
https://www.python.org/

3. IlporpammupoBaHue 1 Hay4HbIE BBIYUCIEHU Ha si3bike Python B cBob6oHOM
nocrymne: http://ru.wikiversity.org/wiki/

4. Tlaker NumPy. KpaTtkoe BBenenue: URL: B cBoOoaHOM
noctyme: http://pyviy.blogspot.ru/2009/09/numpy.html

5. MepkoB, Anekcannp bopucoBuu. Pacno3znaBanme 00pa3oB: BBEICHHE B

MeToAbI craTucTrueckoro odyuenus / A.b. Mepkos; Poc. akan. Hayk, MH-T cuctem.

a"ann3a.— MockBa: YPCC=URSS, 2010.— 254c.:u.

(URL:http://www.recognition.mccme.ru/pub/RecognitionLab.html/slbook.pdf)

Joxman LIPY npo Gonbime 3amaun u 6onpiire qanasie: URL: http://bit.ly/CRUbigdata

Tpenaxkep 11t ocBoOeHHs OCHOB si3bika R: http://tryr.codeschool.com/ ot O’Reilly

8. SM3ek R: wu3 yueOHOH maboparopum — B MuUp OoybIIMX JaHHBIX. JleoHUA
Yepusik._ 0Sp.ru/os/2012/04/13015768/

o

~

6. Meroauyeckue yKa3aHus JJisl 00y4alOUIUXCS MO OCBOEHHIO TUCIMILIHHBI

[To xypcy mpenycMOTpPEHO MNpOBENEHUE JIEKIMOHHBIX 3aHATHI, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTH3UpPOBAaHHBIM MaTepuan, J1abopaTOPHBIX pabOT, KOHTPOJIBHOW paboTHI,
3a4eTa U OK3aMeHa.

Baxueimmm JTAIlOMKYypca SBJIAETCS CaMOCTOsTENIbHAs pabora o
JUCLUIUINHE C MCIOJIb30BAHUEM YKAa3aHHBIX JIMTEPATYPHBIX HMCTOYHMKOB M METOAMYECKUX
yKa3aHWI aBTOpaKypca.

Bugst u popmsr CP, cpoku BeinosHEHNS, (POPMBI KOHTPOJIS IPUBEAEHBI BIIIE B JAHHOM
JOKYMEHTE.

Jlng aydiiero ocBOeHUs AMCUMILIMHBI IpH 3amuTe JIP CTyneHT AOIKEeH OTBETUTh Ha
HECKOJIBKO BOIIPOCOB M3 JIEKIIMOHHON YacTu Kypca.

B ocBoeHMM NHMCLUIUIMHBI MHBAIMJIAMHU U JMIIAMHA C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3/I0pOBbsi OOJIbIIIOE 3HAUEHHE HMEeT HWHAMBHIyalbHas ydeOHas pabora (KOHCYJIbTallMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WuauBuayanbHble KOHCYJIbTAallMM IO MPEIMETYy SBISIFOTCS BaXKHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM WHAMBHUyaTU3alMKd 00yYeHHS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTA
MEXJy TMpernojaBareieM M OOydarolUMCS HMHBAIMJIOM WU JIMIOM C OrpaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSL.

7. IlepeyeHb HMHPOPMANUMOHHBIX TEXHOJOIMH, HCIOJb3yeMBbIX
IIPU OCYILECTBJICHHH 00Pa30BaTEJIBHOIO MIPoLecca 10 AUCHHUIIUHE

7.1 llepevyeHb HH(POPMALMOHHBIX TEXHOJIOT U
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http://biblioclub.ru/index.php?page=book&id=233492
http://biblioclub.ru/index.php?page=book&id=435672
https://github.com/jrjohansson/scientific-python-lectures
http://www.python.org/
https://www.python.org/
http://ru.wikiversity.org/wiki/
http://pyviy.blogspot.ru/2009/09/numpy.html
http://pyviy.blogspot.ru/2009/09/numpy.html
http://www.recognition.mccme.ru/pub/RecognitionLab.html/slbook.pdf
http://bit.ly/CRUbigdata
http://tryr.codeschool.com/
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— IlpoBepka qomManIHUX 3aJaHUN U KOHCYJbTUPOBAHUE MOCPEICTBOM 3JICKTPOHHOM MOYTHI.
— MHcnonbs3oBaHue 27EKTPOHHBIX IIPE3EHTALUN IIPU IIPOBEICHNUHN JIEKIIMA U IIPAKTUYECKUX

3aHATUH.

7.2 llepevyeHb HEOOXOAMMOI0 IPOrPAMMHOIO o0ecnedeHust

1. Phyton,
2. R, R Studio.

3. TIporpammsl AJis AEMOHCTpAIMK U cO31aHus nipe3eHTanmii («Microsoft Power Pointy).

7.3 IlepeyeHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

s E

OBC UsnarenscrBa «Jlaup» http://e.lanbook.com ,
DBC «YHuBepcureTckas 6ubanoreka ommain» Www.biblioclub.ru ,
3BC «Opaiit» http://www.biblio-online.ru ,

9BC «ZNANIUM.COM)» www.znanium.com
OBC «BOOK.ru» https://www.book.ru.

8. MarepuajibHO-TeXHUYeCKas 0a3a, He00OXoAuUMAas 1JIsl
OCylIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE

Ne Bun pa6or

MaTepI/IaJII)HO-TeXHI/I‘-IGCKOG obecrieucHue JUCHUITIINHBI

1. | JlekunoHHbBIE 3aHATHS

JlekumoHHass ~ ayAMTOpHs,  OCHAILlCHHAs  MPE3ECHTALMOHHOMN
TEXHUKOW  (IPOEKTOp,  DKpaH,  KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM IporpaMMHBIM obecrieuenuem (I10)
PowerPoint. ayx. 129, 131, A305.

2. | JJabopaTtopHbIe
3aHATHS

JlaGoparopus, = YKOMIUIEKTOBaHHAas  CIIELUAIU3UPOBAHHBIMU
TEXHUYECKUMHU CpPEICTBAaMH OOyueHHs] — KOMIIBIOTEPHBIH Kiiace, ¢
BO3MOKHOCTBIO MOAKIIOYEHUS K ceTh «MHTepHeT», nmporpaMMon
9KPAHHOTO YBEJIMYEHUS U 00eCIIeUeHHBIH JI0CTYIIOM B
AJIEKTPOHHYIO nH(pOPMaAIMOHHO-00pa30BaTEIHHYIO cpeny
yHuBepcurteta. (11ad. 102-106.).

3. | I'pymmoBsie

Aymutopus, (kaOuHET) — KOMIBbIOTEPHBIH KJ1ace

(MHIUBUyaTbHBIC)
KOHCYJIbTAIlUU
4. | Tekymuuit KOHTPOJIb, Aynuropus, TpUCIIOCOOICHHAs Ui MMCbMEHHOTO OTBETA MPHU
MIPOMEKYTOUHAs MIPOMEKYTOYHON aTTECTALUN.
aTTecTalus
5. | CamocTtosaTenbHas Kabuner s caMOCTOATENbHOM  paboOThI,  OCHAIIEHHBIH
paborta KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIFOYEHHUS K CETH

«lHTEpHET»,  NPOrpaMMOIl  DKPaHHOI'O  YBEJIMYEHUS W
00€CIEUYeHHbI JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.
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