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1. HEJIA U 3AJTAYA OCBOEHUSI TUCHUATIIVHBI

1.1 Ileanb ocBoOeHHUS TUCHUILIHHBI

Kypc «O06paboTka OONbIIMX IaHHBIX)» HUMEET CBOEW IeNblo: (pOpMUpOBaHHE y CTYACHTOB
po(ecCHOHATLHOM KOMIETCHIIMH B 00JIaCTH pa3pabOTKU M MCIOJIB30BaHUS CHCTEM OOpaOOTKH U
aHajM3a OOJIPIIMX MAacCHUBOB JaHHBIX. JlaHHAs IEMb COOTHOCHTCS C IEIbI0 00pa3oBaTebHON
IPOTPaMMOl B YaCTHOCTH C TEXHOJIOTHH pa3pabOTKH CIEHUAIN3UPOBAHHBIX IPOTPAMMHBIX CHCTEM,
OTBEHYAIOIMX 32 O0OpaboTKy OONBIIMX JaHHBIX. V3ydeHWe MAaHHON JMCHUIIMHBI TOTOBHT
BBIITYCKHHKA K BBITIOJHEHUIO CIIEAYIOMINX MPO(EeCCHOHATBHBIX 3a/1a4:

e  [IlocranoBka 3agauu aHAIN3a JaHHBIX.

. [IpenBaputensHas 06paboTKa TaHHBIX.

e  Busyanuzanms gaHHBIX.

e  Paszpabotka, peann3anus 1 MPUMEHEHHE METO0B UHTEIUIEKTYaIbHOTO aHAIM3a JaHHbIX K
OO0JIBIINM MacCcUBaM JIaHHBIX.

e  IlpencraBieHue pe3ysbTaTOB PaOOTHI.

1.2 3agaun AUCHMILIMHEI

B pe3synbrate OCBOEHHUS AMCHUIUIMHBI CTYAEHT JAOJDKEH OBnafeTh kommereHuuend ITK-1:
"CriocobHOCTh cobuparb, 00pabaThIBaTh W HMHTEPIPETUPOBATH JaHHBIE COBPEMEHHBIX HAyYHBIX
UCCIIeIOBaHUM, HeoOXoAuMble A (OPMUPOBAHMS BBIBOJOB I10 COOTBETCTBYIOIIMM HayYHBIM
UCCIIeI0BaHUAM" .

OCHOBHBIE 331a4l OCBOEHUS TUCIMUITIINHBIL:

CryneHT NOIDKEH 3HATh METOJbl aHAIM3a M XpaHEHHs OOJBIIMX O0OBEMOB JAHHBIX, ITAIlbI
KU3HEHHOTO LUKJIa 0O0paOOTKM OONBIIMX JaHHBIX, $3bIKM, HauOoyiee MPHUCIOCOOIEHHbIE IS
00pabOTKM M aHATUTUKU OOJBIINX JaHHBIX, CIOCOOBI OPraHNU3aLUU XPAHEHUS U JOCTyNa K OOJBIINM
JAHHBIM; YMeTh BBINIONHATh OJJIEMEHTHl aHaIW3a JaHHBIX M HHTEPIPETUPOBATH PE3YIbTATHI,
pasnnyate xapakrepuctuku SQL u NoSql BJl, dopmynupoBars anroputMel B Mapajgurme
MapReduce, BIOpaTh MOAXOASIINN HHCTPYMEHT aHaIN3a OOJBIIMX JaHHBIX, BIOPATh MOIXOSIIYIO
TEXHOJIOTHIO XpaHEHUs OOJbIINX JaHHBIX.; BJAaJeTh MaTEMaTHUYECKUMHI METOJaMH aHAJIN3a JaHHBIX,
A3bIKAMH U KOMIIBIOTEPHBIMU METOJaMH 00paOOTKH.

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

Kypc «O6paboTka O0ONBIINX AAHHBIX» OTHOCHTCS K 4acTu Ojoka bl nucuuriinH mo BIOOPY
y4eOHOro IJjaHa.

Jlnst u3y4deHusl TUCUUIUINHBI CTYJACHT OJDKEH BJIAJIeTh 3HAHUSMH, YMEHUSIMU U HABBIKAMU TIO
IACIATUINHAM:
JluckpeTHass MmaTemaruka, AnreOpanmueckue CTPYKTypbl, OCHOBBI MPOTrPAMMHUPOBAHUS, AJITOPUTMBI
BBIYHCIUTEILHON MaTeMaTuku, KOHCTpyHpOBaHHWE alTOPUTMOB | CTPYKTYp JaHHBIX, Teopus
QITOPUTMOB U BBIYHCIUTENBHBIX TMporeccoB, OCHOBBI TEOPUU BEPOSTHOCTEH W CTAaTHUCTUYECKUX
METOJIOB, AJITOPUTMBI W CTPYKTYpPhl JaHHBIX, MaTemaTthdeckas JIOTHKA W TEOpPHUS aJITrOPUTMOB,
WuTennexTyanbHbIi aHaTN3 JaHHBIX.

3HaHHS, TMOJy9aeMble TPH W3YyYCHUH JUCHUAIDIMHBI «OO0paboTka OOJBIIMX JAaHHBIX)
UCTIONB3YIOTCS. TPH  U3YYCHUU TNPOPECCHOHANBHBIX JUCHUIUIMH PacmpeneneHHble 3adadud U
anroputMel, [IporpaMmupoBanue B ceTsX, MyJbTHAT€HTHBIC CHCTEMBI.

1.4 TlepeyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS 10 JUCHHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJILHOM IPOrPaMMblI.

N3yuenue naHHON y4yeOHOM AMCHUUILIMHBI HApPaBiIeHO Ha GOpMUPOBaHUE Y 00yUatOIIUXCsl
CIIEYIOIKUMHU NPodecCHOHATbHBIMM KOMIIETeHIIUSIMU:
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B nporiecce ocBoeHUs AUCIUILTHHBL y CTyIEHTa POPMUPYIOTCS CIETYIOIINE KOMIETCHITHH:

* TIK-1: CnocobHocThIO coOuparh, 0OpalOaThIBaTh M HMHTEPIPETUPOBATH JAHHBIE COBPEMEHHBIX
HAYYHBIX HCCIIEOBAaHUN, HEOOXOIUMbIe Ui (pOPMHUPOBAHMS BBIBOJOB IO COOTBETCTBYIOIINM
HAYYHBIM HCCIICOBAHUIM;

B pesynbrare u3ydeHus AUCUUILUIMHBL y CTYACHTA (OPMHUPYIOTCS:

e TpencTaBiIeHUS O (eHOMEHE OOJBIIMX IAaHHBIX, O HAYYHBIX M TEXHHYECKHX MpolieMax u
BO3MOXHOCTSIX, CBA3aHHBIX C MX IOSBJICHUEM, O TPEHIAX B 00JACTU TEXHOJIOTUH XpaHCHHS U
aHaM3a OOJIBIINX JAHHBIX;

e 3HAHMSA NPUYMH BO3ZHUKHOBCHHS TpPEHJA OOJBLIMX JAHHBIX, IMPOIECCOB aHaIM3a OONBLINX
JIAHHBIX, OCHOBHBIX MOJIX0/I0B K 00pab0TKe OOJIBIINX MacCUBOB JJaHHBIX, OCHOB s3bIKa R;

e yMeHHS (OpPMYyIMpPOBATH aNropuTMbl B mapaaurme MapReduce, BbiOparh moaxoasmumit
MHCTPYMEHT aHajiu3a OONBIIMX JAHHBIX, BHIOpaTh MOAXOSIIYI0 TEXHOJOTHIO XPaHCHHS
0OJBIINX JaHHBIX.

Ta6muna 1. IlpodeccuonanbHbie KOMIETEHIIUU CTYACHTA

Ne |Munekc Copnepxanue B pe3ynbpraTe u3yueHus: yaeOHON AUCHUIIIIMHBI
IL.I1 |[KOMIIe- | KOMIIETEHLMH (UM ee 00yyaromue J0JKHbI
. |TeHIMN 4aCTH) 3HATh YMETh BJIAJICTh
1. IIK-1 CHOCOBHOCTBIO CTaH1apThl HCIOIb30BaATh CITOCOOHOCTBIO
coBEpaTS, 00paboTKHU U COBPEMEHHBIE cobupars,
aHain3a OOJIBIINX WHCTPYMEHTAIIb o0OpabaThIBaTh U
obpabaTsIBaTh JaHHBIX, 1 HBIC MHTEPIPETHPOB
HHTCPIPCTUPOBATD TpeGoBaHus, BBIYMCIMTEILHEL | aTh
AaHHBIE COBPEMCHHBIX CBSI3aHHBIE C e JTAHHBIE
Hay"HbIX CO3J]aHUEM cpencTna (B COBPEMEHHBIX
MCCIIC/IOBAHHH, M UCNIOJIb30BAHUEM COOTBETCTBUH C Hay4HBIX
HE00XO0AUMBIE TS SQL npoduieMm UCCIJIEIOBaHNM,
(dhopMHpOBaHUS u NoSQL cucrem MOJITOTOBKH), HE00X0IUMMBbIE
BBIBOJIOB I10 XpaHCHUA U OCYHICCTBJIATDH JJIA
COOTBETCTBYIOIIUM 00pabOTKM JAHHBIX | TOCTAHOBKY ¢dbopmupoBaHus
HAYYHBIM 3amad BBIBOJIOB TIO
HCCITEIOBAHMSAM aHan3a COOTBETCTBYIOII]
JTAaHHBIX, UM
BU3YJTU3AIUIO HAyYHBIM
UHTEPIPETALNIO | HCCIIEA0BAHUIM
pe3yJIbTaTOB

2. CTPYKTYPA U COAEP KAHUME ITUCIHIUITJIMHBI

2.1 Pacnipenenenue TPy10€MKOCTH THUCIUTIMHBI 0 BUIaM padoT

OO6mmast TpyA0€MKOCTh AUCHIUILINHBI cocTaBiseT 4 3a4.eq. (144 vaca), ux pacnpeeneHue mo
BUaM paboT MpeAcTaBiIeHo B Tabmuie (011 cmyodenmos OPO)

Bun yueGHO# paboThI Bcero CemecTpbl
4acoB (dacer)
6
KonTakTHasi padora B TOM 4ncJe:
AyIuTOpHBIE 3aHATHSA (BCEro): 68 68
B Tom uucne:
3aHATHS JEKIMOHHOIO TUIIA 34 34
3aHATHSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPAKT. 3aHATHUA)
JlaGopaTopHblie 3aHITHS 34 34




HNuas koHTpOIBHAA padoTa

KonTtpomns camocToaTenbHOM paboThl 8 8

ITpomexxyrounas arrectramnus (MKP) 0,2 0,2

CamocrosiTe/ibHasi paGoTa, B TOM YHCJIe

B ToM uucne:

KypcoBas pabora

Ilpopabomka yuebHoeo (meopemuueckozo) mamepuana 40 40

Buvinonnenue unousuodyanvHulx 3a0anuil (n0020mosKa 12 12

coobwenutl, npeseHmayutii)

Pegepam

Iloozomoeka k mexywemy KOHmMpOo 15,8 15,8

KoHTpo.n:

[ToaroToBka K SK3aMeHY: - -

OO61mas TpyA0eMKOCTh yac 144 144
B T.4. KOHTaKTHas pabora 76,2 76,2

3ad4. e]I. 4 4

2.2 CTpyKTYypa AUCHMILIUHBI:

Pacripeneneare BUIOB y4eOHOM paOOTHI M UX TPYIOSMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Paznensl qucuuninuHel, u3ydyaeMeie B_6_ cemecTpe (ouHas ¢opma)
KonugectBo yacos

Breaynut
Ne HaumenoBanue pa3aenon AynuTopHas opHast
Beero pabora pabota
J. |KCP | JIP CPC
1 2 3 4 5 6 7
BBenenmne B 0osbmme qanHbie. [lonarre Data
Minig.

1. |[IpuxnagHbie MHCTPYMEHTHI AJisi paboThI ¢ Big 34 38 4 4 18

Data. Texnomorust MapRaduce. Hadoop.
TexHoJI0OrMH aHAJIN3a JaAHHBIX:
JKu3HEeHHBIH LUK aHATHU3a

OOJIBIINX TAHHBIX, CTAHIAPTHI. 76 16 4 20 36
KoruutupHblil aHATU3 TaHHBIX.
Buszyanuzanus 0oibIux JaHHBIX.

TexHoJIOrNU XpaHeHHs 0O0JIbIINHX TAHHBIX.
3. [Pacmpenenennsie xpanuuia, NoSql 34 | 10 10 14
XPpaHUIIHUIIIA,

KJaccu(UKaIus U IPUMEPBHI.
HUmoeo no pazdenam oucyuniumol: 1438 | 34 8 34 67,8
HUKP

0,2
Hmoeo no oucyuniune: 144 | 34 8 34 67,8
[Tpumeuanue: JI — nexnun, KCP — KOHTpOJBHBIE U caMOCTOATENbHBIE padoThl, JIP — maGopaTopubie

saasaTusi, CPC — camocrositenpHas pabora crynenta, Jl-mokman, PI'3 — pacuetHo-rpadmueckoe
3a/laHue.

2.3 Conep:xkaHue pa3aejoB TUCUMILIUHBI:

2.3.1 3auaTusa JeKIMOHHOI0 THIIA
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Ne HaumenoBanue Conepxanue paszgena ®opma | Paspabor
pas- pasznena TCKYIICTO aHoO C
neia KOHTPOJIA| y4aCTHEM

npezcTan
UTenen
pabotona
TCIICH
1 2 3 4 3)
1 | BBenenue B Ipennocbuiku popMUpoBaHMSs TPEHIA JIP
0oJib1IME 00JILIINX TAHHBIX
JaHHBbIE. = (OCHOBHBIE BBI30BbI OOJIBIINX JAHHBIX
[Tonsitre Data (4V)
Minig. » OmnpenereHue TepMuHa "00IbIINe
[Ipuknagneie JTaHHbIe"
UHCTpYMEHTHI Iyt | ® BasoBoe npejacraBinenue o Map Reduce u
pabotsI ¢ Big Hadoop
Data. = [IpencraBienue o paboTe aHATUTHKA
TexHonorus HNucTpyMeHTHI 111 00pad0TKH 00/1bIINX
MapRaduce. JAHHBIX
Hadoop. » 3HaKOMCTBO C SI3bIKAMH U MTPHUKIIATHBIMU
MakeTamu JJ1si 00pabOTKU OOJIBIINX
JTAaHHBIX.
» PaccMoTpeHHe 00IIeH KOHIICTIIINN 1
CUHTaKcwuca si3bika R (mpumepsr).
2 | Texnoaorum AHAJIMTHKA 00JBIINX JAHHBIX. JIP
aHajamu3a ganHbix: | * Ilpouecc ananmuTuku
JKu3HeHHbIN * CranjapThl )KU3HEHHOTO 11KIa Big

LMKII aHaJI13a
OONBIINX TaHHEIX,
CTaHJapTHI.
KorautuBHbBIH
aHaIu3 JaHHBIX
Buzyanmsanus
OOJIBIINX JTAHHBIX.

Data: CRISP-DM
= JIpuHIMIBI 1 HHCTPYMEHTHI
AHAJUTUKU
= 3aJauM ¥ KOMIIETCHIIMH aHAIUTHKOB
Big Data
* Big Data xak pbIHOK
=  (CTeK TeXHOJIOTUuH
= [lo moamepKKH NPUHATHS PELICHUI
= Urpoxku Ha peiHKe BD
= Kpynseiimmue npoektsl BD B Pocun
KorHuTuBHBINA aHAJIN3 JAHHbIX
= Bgenenue B Data Mining — nonsitue,
CTPYKTYpa, COCTABIISIONINE U
CONYTCTBYIOIINE HAYKH.
» 3amauyn Data Mining u crocoObl ux

pemenus. Knmaccudukanus MeTo10B
DM.




7

* (OOnactu npumenenuss DM.

=  Kiuaccel cuctem DM.

» [Ipouecc HaKOMJICHUS U aHATTU3a
JMaHHBIX: A30yKa KOTHUTHBHOTO
aHanuza.

AHAJIUTHKA 00JIbIINX JTAHHBIX.

MaTteMaTH4ecKasi CTAaTUCTHKA

OcHOBHbIE OHATHUS CTATUCTUKH U

JIECKPUNTUBHBIN aHATN3

= [IIxanel U3BMEPEHUH.

= ['eHepasibHAsi COBOKYITHOCTh M BBIOOpKA.

= HopwmanbsHoe pacnpezeneHue. Y poBeHb
CTaTUCTUYECKOM 10CTOBEPHOCTH.

=  (CBoiicTBa ONUCaTEIbHBIX CTATUCTUK
(JeckpunTuBHBIN aHAIIN3)

= BusyanbHOE NpeCTaBICHHE TaHHBIX

=  Mepbl U3MEHYUBOCTH

Metoast DATA MINING
= JlanHble & 3HAHUS
» Tumnossie 3agaun Data Mining
= (OOyuaemble 1 HeoOy4yaeMble 3a7auu
* JKuznennsblil nuki npoexkra DM
= Maremarudeckuii anmnapatr DM
= Crangaptel DM

Metoasbl ananm3a Ha rpagax

Crnyuaitasie rpadsl, 6e3MacmTadHbie TpadFbl,

COLIMAJIbHBIE CETU — CETH TECHOTO MHUpA.

3aKOHOMEPHOCTH, METO/IbI KJIACTEPHU3aLIH

Ha rpagax.

IIpukaagHbie HHCTPYMEHTHI aHAJIN3A

nannbix. Koppeasinus.

* [OTOBBIC KOMILIEKCHBIE PEIICHUS:

Weka,RapidMiner, Knime, Orange
IBM SPSS Modeler ( B mporom
Clementine )

»  UHuctpymenTsl Bu3yanu3amuu: Tableau,
@peitmBopku Ha JS, D3

=  Koppemsnus

o IlonsTHe KOppensiuuu

o 3HauuMocTh KO3 duineHTa
KOppesiuu

o Bunsl cBs3u MeX Ty IepeMEHHBIMA

Texnogoruu
XpaHeHus
00JbIINX
JAHHBIX.
Pacnpenenenneie
XPaHUJIHUIIA,
NoSql
XPaHWINIIA,
KJaccuukanms u
HpPUMEPEL.

Xpanuiauma aaHHbIX. Perpeccus
= XpaHwiunia JaHHBIX

o OLAP u OLTP cucremsl

o Xapaktepuctuku BigData u

XpaHWIHILA JaHHBIX

o [Touemy He pemnsiiimonnsie CYB/1?
= TpeOGoBaHMS K XpaHWINIIAM JaHHBIX
= PerpeccuoHHbIN aHAIN3
Pacnpenesiennbie 6a3bl JaHHbIX NOSQL.
Pemenne 3aqau Data Mining.

JIP

PT3
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3agaum kaaccupuKau, KJIacTepu3anun
1. Pacnpenenennbie 6a3nr qanabix NOSQL

*  Tunsr NOSQL

*  Perumkanus v mapJuHr

* [Ipumep NoSQL B/
3anaun kiaccu(UKaluY U KJIacTepu3aluu

= Desisison Tree

» RandomForest

= K-means

= R u MapReduse
Pacnpenesiennbie 6a3b1 1anHbIX NoSQL.
IIpmepsi: HBase, Cassandra, Neo4j,
MongoDb.
Pacnpenesiennbie (paiijioBbie CUCTEMbI
(PDC).

= Crpykrypa POC.

= TpebGoBanus k POC

= TIpumepsr: HDFS, Google, LustreFS

2.3.3 JlabopaTopHbIe 3aHATHS

No Ne paznena HaumenoBanue 1a00paTopHbBIX paboT
paboThl | JUCHUTUIMHBI

1 1 O3HaKOMJIEHHE C CUHTaKCUCOM si3blIKa R /17151 aHanu3a qaHHbIX. (44)

2 1 CriocoObl MOATOTOBKH U 0TOOpaxkeHus NaHHbIX B R (44). BosmoxHOCTH
BBO/Ia/BBIBOJIA.

3 2 Pemenue 3anau Ha Oonpmx rpadax (24).

4 2 Crnioco6b1 ananu3a qaHHbIX B R. [lonyueHne nepBUYHBIX 3JIEMEHTAPHbBIX
XapaKTepUCTHK O Habopax JaHHBIX (JIEMEHTapHbIE CTATUCTHKN).
CrniocoObl UMITOPTa/3KCIIOPTA JAHHBIX(24).

5 2 Pabora ¢ quarpammamu u rpadukamu B R (24).

6 2 IIpoBepKa CTATHCTUYECKHMX TUIIOTE3 (44)

7 2 KoppensauoHHbIil aHATN3 U PErpecCUOHHBIN aHaIU3 TaHHbIX (249)

8 2 Pemrenne 3amau Data Mining.
3anauu K1accUpUKAIMY, KIaCTEPU3aLUK: 1€PEBbs PELLICHUH,
RandomForest, k-means. (4q)

9 3 W3yuenne npuHIMIIOB pabOThI pacrpeieleHHbIX 0a3 JaHHBIX

10 3 Pa3zBepTriBanue nokanpHOTO Kitacrepa Hadoop.
[Toxcuer cnoB B Tekcre, ¢ moMoibio MapReduce. (44)

11 1-3 Kpyrerii cton: CoBmecTHOE 00Cy)aeHue pe3ynbpratoB PI'3

12 1-3 OO6cy>xaeHne UTOroB Kypca

2.3.4 TlpuMepHasi TEMATHKA KYPCOBBIX padoT (IP0eKTOB)

Y4eOHBIM MJIaHOM HE IIPEIyCMOTPEHBI.

2.3.5 PacueTrHo-rpaduueckue 3aganus (MHIMBHIYaJbHOE 3a/1aHHe)

B mpomecce wusyduenus guctumimHel  "OOpaboTka OoibmuX JaHHBIX"  CTyICHTaMU
BBITIOJTHACTCS OJHO pacueTHO-Tpaduyeckoe (MHAMBUAyAIbHOS) 3a1anne. TeMbl 3aTaHui JIIs
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Ka)XJI0T0 CTy/IeHTa pa3anyHbl. 3amada PI'3 cocTOUT B MpoBEpKEe YMEHUM CTYJEHTOB U IIPOBEPKE
3P PEKTUBHOCTH UX CAMOCTOATENBbHOM padoThI B IU1aHe cOOpa U aHAN3a IaHHBIX.

Tembl 3amaHuii  exeromHo oOOHOBIsOTCS. OOmas TeMaTHKa COOTBETCTBYET TEMaTHUKE
n1abopaTopHBIX PadoT.

Hpumepsl PI'3 — 3aianus Ha aHAJIU3 JTAHHBIX

[TogoGpath naHHbIE 1711 TAOTUIIBI, IPUBEICHHON HUXKE U IPOAHATM3UPOBATh UX B3aUMHOE BIIHUSHUE,

0TOOpa3uTh KOPPEJSALUIO:

Pocra BBII Ha npupocT HaceneHus

[TpupocTa HaceneHus Ha TUHAMHUKY 0€3paOOTHIIBI

ITpupocT nmrozei ¢ BbICIINM 00pa30BaHUEM Ha POCT MPOMBIIUIEHHOTO IIPOU3BO/ICTBA

[TpupocT nmrozeii ¢ BeICIIMM 00pa3oBaHHEM Ha pa3BUTHE HAYKU

[TpupocT nrozeii ¢ BeICIINM 00pa30BaHUEM Ha JUHAMUKY JOXOJI0B Ha 1YLy HACEJIEHUS

JnHamMuKy 6e3paOboTHIIB Ha JUHAMUKY PECTYITHOCTH

C nOMOIIIBI0 PErPECCUOHHOI0 aHAIM3a HAlIUTE 3aBUCUMbIE IEPEMEHHbIE U OSCHUTE

BJIMSTHHE HA HUX HE3aBUCHMBIX NIEPEMEHHBIX.

h. C nomomsio Gpynkimu predict() (cm. nekimu 1 help()) mocTpoiiTe NporHo3 1o crooiy,
COOTBETCTBYIOLIIEMY BapUAHTY.

@+ooo0ow

I'oner ° [Ipupoct 5o -
5 o TOIE, g 58 a -
= 2 = a nonyunBImEX | F E 9 5 5
Q ) o
S g = = g E & 04HOE S8 | g3 g8
H am [as) = O = E ] =~ © O = A T = =
Eg as} = Q = 3 8 BBICIIIEE ;%x Eg{?—jzi‘
< < ) < <
S 5 5 o 2 T E S o0Opa3oBaHUe 2 9 7 =29 3
= 2 S = 8 SHE-NEY S 2F =08 = e
o+ ~ H O HE B ~ 2 = Heag KB
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015

Otuet no BemoHeHUIO PI'3 momken conepxars:

2. TOCTaHOBKY 3aJauu;

3. cdopmMupoBaHHBI HAOOP TAHHBIX;

4. TEKCTHI CKPHUITOB Ha si3bIke R;

5. pe3ymbTaThl TECTOB Ha IPOBEPKY THUIIOTE3 O KOPPEISAIINU, OIICHKA PETPECCUU, BRIYHCICHUE
KOPPEJSIINK B TEKCTOBOM U IpapuuecKkoM BHIE.

SICHOE | TTOIPOOHOE MOSICHEHHNE KaXKIOTO Pe3yJIbTaTa, CIOBECHYIO TPAKTOBKY Ipa(yuKOB;
BBIBO/JIBL;

8. CIHCOK UCTIOJBL30BAaHHOW JIUTEPATYPHI.

N o

2.4 TlepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecredeHHs AJIsl CAMOCTOSATEIbLHOM
padoThI 00Yy4AKOINMXCS M0 JUCHHUIIIMHE

HepequL yLIC6HO-MCTO,I[I/I‘{CCKOF0 obecrneueHUs

Ne Bun CPC JNUCHHUILINHEI 10 BEIIOJHEHUIO CAMOCTOATEIbHOMN
paboThI
1 2 3

1 Pa3nen 1. Urenue nyOnukanmii mo  |[Ipuxompko T.A. Meroaudeckue ykazaHus 110
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ucropun pazsutus Big Data, Data  |BeimosHeHHIO 1a00paTOPHBIX paboT MO TUCHUTUINHE
Mining [3-5]. Usyuenue si3pika R u [«OOpaboTka OONBIIMX HaHHBIX», YTBEP)KIACHHBIC

Phython [7,8] ocH. criucok, [1-4] - Kadeapoi BEIUNCIUTEIbHBIX TEXHOIOTUI
JIOTIOJTHUTEIIbHBIH.

Pazgen2. M3yyenue yactu Kypca [Ipuxogpko T.A. MeToanyeckue yKazaHus 1O

Introduction to Data Science [6], BBIIIOJTHEHUIO Ta00PaTOPHBIX PaOOT MO JAUCIMIUINHE

MOCBSIIEHHON BU3yalU3alllu. «O0paboTka OONBIIMX JAHHBIX», YTBEPKICHHbBIE

Busyanu3zanus ctaHIapTHBIX HA00pOB |Kadeapoii BEIYUCIUTEIHHBIX TEXHOJIOTHH.
JaHHBIX ITpy oMoty Tableau.

Pasznen 3. M3ydyenue napaaurmel Map
Reduce. Ilogcuer  kol-Ba  CJIOB,
peanm3zanmsi  anroputMa k-means B
pamkax mapaaurmel Map Reduce c
ucnonp3oBanueM  Hadoop.  YUrenwme

myOoauKanui 0 pacnpeneneHHbIX
XPaHWINILIAX JAHHBIX, UX OCOOCHHOCTSX
u MPUHITUTIAX MTOCTPOCHUS

pacmpenesieHHbIX (haliIOBBIX CHCTEM.

Y4eOHO-MeTOINYECKHE MaTepHaIIbl [UII CaMOCTOSITEIbHON paboThl 00yUYaIOMIMXCS U3 YHCIIa

WHBAJIMJIOB M JIMI[ C OrPAHHMYCHHBIMU BO3MOXHOCTSIMH 370poBbsi (OB3) mpemocraBisitoTcss B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3J0POBbS M BOCIPHUATHS HH(GOPMALIUU:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEIMYEHHBIM HIPHPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist T ¢ HapyIIEHUSIMU CITyXa!

— B TIeyaTHOM (opme,

— B (hopMe 2IIEeKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHNsIMM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B Ie4aTHo opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIH epedeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa

o0ydJaronuxcs.
3. OBPA3BOBATEJIBHBIE TEXHOJIOT'UHN
Cemectp | Bun 3anstus Hcnonbs3yemple HHTEPAKTUBHBIE KonnuecTBo yacos
(JI, I1P, JIP) o0pa3oBaTeNbHbIE TEXHOJIOTUU
J KomnbroTepHbie pe3eHTaluu 1 00CyxaeHne 34
Pa30op koHKpeTHBIX cuTyanuii (3agay),
TP TPEHMHTH 110 PELIEHUIO 3a7a4, KOMIIbIOTEPHbIE 34

CUMYJISIIUH (IPOrpaMMHUPOBAHKE aITOPUTMOB),
MIOJITOTOBKA U 00OCYKJIEHHE JJOKJIAI0B.

KPC KonTtpomnbHas pabora 8

Hroro: 72

I[J'I}I Jiu1g ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBBA MPCAYCMOTPCHA OPraHu3aliud

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€K'I’p0HHOI>i TIOYTHI.
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4. OHEHOYHBIE CPEACTBA JUISI TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOYHOM ATTECTAIIUA

4.1 DoHJ OLIEHOYHBIX CPEaACTB AJifd MPOBEACHUSA TEKYIICI0 KOHTPOJIsA

q)OHI[ OLCHOYHBIX CPCACTB AUCHUIIJIMHBI COCTOUT M3 CPCACTB TCKYLICIO KOHTPOJIA (BOHpOCbI
npu 3amurte JIP, KOHTpoIbHOU padoThI) JIAOOPATOPHBIX PadOT, CPEACTB UTOIOBOM aTTECTAIUU
(3auet B 6 cemectpe).

Or1reHKa ycIieBaeMOCTH OCYIIIECTBIICTCS 1O PE3yIbTaTaM:
- BBITOJIHEHUS JTAOOPATOPHBIX padoT;
- BeinoaHeHusa PI'3;

- OTBETA Ha 3a4eTe (IS BBISBICHUS 3HAHUS ¥ IOHUMAHUS TEOPETUICCKOTO MaTepraa
JUCIIATIIIAHBI ).

TGKYH_[Hﬁ KOHTPOJIb BKIIFOYACT KOHTPOJIbHYIO pa60Ty I10 UTOIraM nepBoﬁ IIOJIOBUHBI KYypCa.

lIpumep 3a0anus 0151 KOHMPOTILHOU PabOMbL:
1. TlepeuucnuTe cTaHIAPTHI )KUZHEHHOTO IUKJIA OOJIBIIINX JTAHHBIX.
2. Tlepeuncnure U OXapakTEPU3YHTE METOJIbI HHTEIICKTYAILHOTO aHAIN3a
JTAHHBIX.
3. Tlepeuncnure KIacChl XPAHWIUIL OOJBIITNX JAHHBIX, HA30BUTE PA3TUYHS MEKITY

HHUMMH.

IlepeyeHb BONPOCOB, AJis1 MOATOTOBKH K 3a4eTy

1.  Omnpegnenenue OONbIINX JaHHBIX, KIIIOUEBbIE XapaKTepuCTUKU. [IpuMepsl 3a1au 60abIINX
naHHbIX. OCHOBHBIEC BU/bI JAHHBIX.

2.  JlaTh KpaTKyrO CpaBHUTEIBHYIO XapaKTepUCTHKY HHCTpyMeHTapus [10 aiis aHanm3a JaHHBIX.
3. Oxapaktepu3oBaTh KOHCTPYKIHH s13bIKa R TlepeunciuTs THITHI si3bIKa R, ipuBecTH IpUMeEpHI.
4.  Pomp ananutuka no ganHeiM (Data Scientist). KimtoueBbie kommneTeHnu ananutuka. OTaugust

BI ot Data Science.

5. «Ku3HEHHBIN UKI» MPOEKTA 110 AaHATUTHKE OOJBIINX JTaHHBIX. THITOBas apXUTEKTypa
IpoeKTa B 007acTu OONBIIMX JTaHHBIX. [lepedncnuTe ucnoib3yemMble TEXHOIOTHH, YKa3aTh
CTETEeHb BOBJICUEHHOCTH Ka)KJI0M U3 TEXHOJIOTUI Ha Ka)KJIOM dTare paboThl HaJl MPOEKTOM.
[lepeuncanTh OCHOBHBIE POJIM UCTIOTHUTEEH POEKTA.

6.  Uro takoe Data Mining? OcHOBHBIE 3a/1a4u ¥ MeTOAbI Data Mining. DTarsl

MHTEJUIEKTYaJIbHOTO aHaJIi3a JaHHBIX. MeTOo/Ibl MHTEJUIEKTYaJIbHOTO aHaIN3a JaHHbIX.

Yto takoe MN? Jlexation?

Posns runores B mporecce nozHanus. Kakue pakTopsl HCTIONB3YIOTCS I yTOUHEHHsI TUIIOTE3?

OCHOBHBIE TIOHSITHS CTATHCTUKU M IECKPUTITHBHBIN aHAIIN3:

10. Ixansl u3mMepeHuil. I 'eHepanbHas COBOKYIHOCTh U BbIOOpKa. HopmanbHOe pacnipenieneHue.
YpOBeHb CTAaTUCTUYECKON IOCTOBEPHOCTH.

11. Koppensus u perpeccuoHHbli anamu3. Koapduuuent koppensuuu. ['papudeckoe
npencrasieHue. [loctaHoBKa 3a1a4y perpecCMOHHOIO aHAIN3a.

12. Tlosicuuth Tepmun "JIuneitHas perpeccus”. IlpuBectu mpuMepbl HCIOIb30BAHUS

© o~
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PErpecCUOHHOTO aHan3a.

13. Knaccudukanus u kmacrtepuzanus — CyTh W HasHaueHue. Metpuku. [locTaHoBka 3amadu
KJacTepuszauuu. Meronpl kiactepusauuu Ha rpadax. Orianuue OT 3aJadd KiaccuUKaI|H.
[TpuBecTr MpUMEPHI HCTIOIB30BAHMSI AITOPUTMOB KIIACTCPU3ALIUU.

14. Tlapagurma Map Reduce. Onmcats npuniun padotel. Hapucosats cxemy. [lepeunciants
crnabble U cHIIbHBIE CTOPOoHBI. O003HAUNTh 001acTH MpUMEeHnMocTH. [IprBecTH nmpuMepsl
UCIOJIb30BaHUS.

15. Bwusyanuzanus. Jlats onpezenenue Buzyanu3anuu. [lokasaTs BaXXHOCTh BU3yaIM3allMU B
aHaJIMTUKE OONBIIMX AaHHBIX. [IpuBecTH mpuMepsl U HHCTPYMEHTHI JIJIs1 BU3YaJIU3AlHH.

16. Hayunsle npo6yiembl 601bIUX AaHHBIX. [loKa3aTh 3HAYMMOCTH MPOOJIEM, aKTyaTbHOCTh, CBS3b
¢ o0y1acTIMU MaTeMaTUKU U UHKEHEPUU.

17. OLAP u OLTP cucremsl. Pa3nuna.

18. Peruukamus v mapauHr.

19. Tpeb6oBanus ACID. CAP-teopema, BASE apxurekrypa

20. NoSql. Knaccuduxamus NoSql xpanmmumi. Ux ocobennoctu. [Ipumepsl pactpeaeneHHbIX
XPpaHJIHUIIL

Kpurepun onenuBanus:

"3aver" - M3NOXKEHHBIN MaTepuan (paKTUYECKH BEpeH, HATMUUE TITYOOKHUX MCUEPITBIBAIOIIIX
3HaHUM B 0OBEME MpOiIeHHONW NPOrpaMMbl JUCHMIUIMHBI B COOTBETCTBUU C I1OCTABJICHHBIMU
IpoTrpaMMOil Kypca WeNsIMH W 3ajadamMyd OOy4YeHHMs; IpaBHIbHBIC, YBEpEHHBIC JCUCTBHUS TI0
HNPUMEHEHHIO TOJIyYEHHBIX 3HAHUI Ha MpaKTHKe, IPAaMOTHOE U JIOTMYECKH CTPOHHOE H3JI0XKEHUE
MaTrepuaa Ipu OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO € JONOJHUTEIBHOM JINTEPATypOil;

- HaJW4YUe TBEPABIX U JOCTATOYHO TOJHBIX 3HAaHUH B 00BEME MPOHAEHHOW MPOrPaMMBbI
JUCIUTUTMHBI B COOTBETCTBUU C LEISIMU 0OYyUEHHS, TIPABUIIbHBIEC IEHCTBHSA 110 TPUMEHEHHUIO 3HAHHUN
Ha TIPaKkTUKE, YETKOE M3JIOKEHHEe MaTepuaina, [JOIyCKaloTCs OTJENbHblE JIOTUYECKHEe U
CTHJIUCTUYECKHE MOTPEIIHOCTH.

IIpakTHyeckue 3a1aHus BbINoJHeHbI Ha 60-100%.

"He 3a4yer'- OamioB (OllEHKa HEYJOBIETBOPUTEIHHO) - OTBETHI HE CBS3aHBI C BOIPOCAMH,
HaJIM4Me TPpyObIX OMMOOK B OTBETE, HEMOHMMAaHUE CYIIHOCTH HM3J1araéMoro BONpOCa, HEyMEHHUE
NPUMEHATh 3HaHMS HA NPAKTUKE, HEYBEPEHHOCTh M HETOUYHOCTh OTBETOB HA JIOMOJHUTEIbHBIE U
HaBOJAIIME BONPOCH». BbinosiHeHo MeHee 60% npakTHYecKuX 3aJaHuUil.

OneHouHbIe CpencTBa ISl MHBAIWIOB U JIML ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO(PU3UUECKHX OCOOCHHOCTEM.

— IpU HEOOXOAMMOCTH MHBAJIUAAM U JIUIAM C OIPAaHHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBBS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEMs JUIsl TIOATOTOBKH OTBETA HAa SK3aMEHE;

— TIpU MPOBEACHUU NPOIEAYpPhl OLICHWBAHUS PE3YJIbTaTOB OOYYEHHUS WHBAIUIOB U JIHI C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsSI MPEyCMATPUBAETCS HCIOJIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMA OCOOCHHOCTSIMH;

— IpU HEOOXOAMMOCTH JJIsi 00YYaIOIIUXCSl ¢ OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI U
MHBAJIUOB MPOLEAYPa OLEHUBAHUS PE3YJIbTaTOB O0YUYEHHUS MO JUCIHIIIMHE MOXET MPOBOAUTHCS B
HECKOJIBKO JTaroB.

[Tpouenypa olieHWBaHUS pE3yJIbTaTOB OOyYEHHUS HHBAJIWAOB U JIUI] C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbS 10 JUCLUHUIUIMHE NpeIyCMaTpUBaeT MperocTaBlieHue HWHdopmanuu B
dopmax, afanTUPOBaHHBIX K OTPAHUYECHUSAM UX 370POBbsl M BOCIPUATHS UH(POPMAIIUH:

Jljig U1 ¢ HapyIIEeHUSIMU 3PEHUSL:

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

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUid U1 ¢ HapyILIEHUSIMU CITyXa:

— B IIeyaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.



13

JJIst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B I1e4aTHoO (opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTA
oOydJaronuxcs.

5. IEPEYEHbDb OCHOBHOI7IuI/I NOMOJTHUTEJBbHON YYEBHON
JIUTEPATYPbBI, HEOBXOJUMOM JIJIs1 OCBOEHUS U CHUILINHBI

5.1 OcHoBHas 1uTEpaTypa:

. KpyrukoB, B.H. Anamu3 nanueix : ydeOHoe mocobue / B.H. Kpyrukos, B.B. Memeukun ;
MunuctepctBo oOpa3zoBanusi U Hayku Poccuiickoit ®enepanuu, denepanbHoe TrocyIapCTBEHHOE
OrokeTHOe  00pa3oBaTeNbHOE  YUPEXKICHHE  BBICIIErO  MPO(GECcCHOHATBHOrO  00pa3oBaHUs
«KeMepoBCckHil rocyaapCTBEHHBIM yHHMBepcUTET». - KemepoBo : KemepoBCkuii rocynapCTBEHHBIN
yuusepcuteT, 2014. - 138 c. : wun. - bubmmorp. B kH. - ISBN 978-5-8353-1770-7 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278426

. Kyxosckuii, O.M. UNHopmanMoOHHBIE TEXHOIOTMM M AaHAIMU3 JaHHBIX : YydyeOHOoe mocodue /
O.U. XKykoBckuii ; MuHnucrepctBo oOpa3zoBaHus W Haykum Poccuiickoii ®enepanum, Tomckuid
l'ocynapcrBennbiit YHuepcurer CucreM Ympasienus u Paguosnextponuku (TYCVYP). - Tomck :
One Kontent, 2014. - 130 c. : cxem., ui. - bubmmorp.: c. 126. - ISBN 978-5-4332-0158-3 ; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

. baspl 1aHHBIX B BBICOKOMPOM3BOAUTEIBHBIX HH(POPMAIIMOHHBIX CHCTEMAaxX : ydeOHoe mocobue / aBT.-
coct. E.. HukonaeB ; MunucrepctBo obpazoBanusi u Hayku PO, denepaabHoe rocynapcTBEHHOE
aBTOHOMHOE  00pa3oBaTelIbHOE YyuYpekJeHHe BhIcmiero ooOpazoBanus «CeBepo-KaBkasckuii
benepanbHblil yHHBEpcUTET». - CtaBponons : CKOY, 2016. - 163 c. : un. - bubnuorp.: ¢.161. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=466799

5.2. lonosiHMTeIbHAS JIMTEPATYpPa:

. TymanoB, B.E. IIpoexkTupoBaHMe XpaHWIMI] IAHHBIX Ul CHCTEM OHM3HEC-aHAINTUKU @ ydyeOHoe
nocobue / B.E. Tymanos. - Mocksa : Untepner-Yuusepcuter Mupopmanmonnsix Texnonoruit, 2010.
- 616 c. : un., Tabmn., cxem. - (OcHoBBI MHPOPMAIMOHHBIX TexHonoruit). - ISBN 978-5-9963-0353-3 ;
To xe [Dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233492

. Hobponen, b.C. UucneHHbII BEpOSATHOCTHBIA aHAIU3 HEOINpPENENEeHHBIX JaHHBIX : MoHorpadus /
b.C. o6ponen, O.A.IlomoBa ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoir ®Denepauuu,
Cubupckuit ®enepanbhblii yHuBepcureT. - KpacHospck : Cubupckuil ¢enepaiabHbIii YHUBEPCUTET,
2014. - 168 c. : rpad., un. - budmmorp. B kxH. - ISBN 978-5-7638-3093-4 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&

5.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«I/IHTepHeT», HBOﬁXOlII/leIX OJIA OCBOCHUA JUCIIUIIJIMHBI

1. Lectures on scientific computing with Python. B cBo6oanoM noctyme: URL:

https://github.com/jrjohansson/scientific-python-lectures

Python. The official Python web site. B ceobomaoM noctyne: URL:  https://www.python.org/

3. TIporpammmupoBaHue 1 Hay4YHBIE BRIYHCICHUS Ha s3bike Python B cBobomHOM nocTyte:
http://ru.wikiversity.org/wiki/

4. Tlaker NumPy. KpaTtkoe BBenenne: URL: B cBoOomHOM gocrtyme:
http://pyviy.blogspot.ru/2009/09/numpy.html

5. MepkoB, Aumnekcanap bopucoBuu. Pacno3HaBanme o00pa3oB: BBEACHHE B  METOJbI

no


http://biblioclub.ru/index.php?page=book&id=278426
http://biblioclub.ru/index.php?page=book&id=480500
http://biblioclub.ru/index.php?page=book&id=466799
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://pyviy.blogspot.ru/2009/09/numpy.html
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cratuctudeckoro ooydenus / A.b. Mepkos; Poc. akan. nayk, Uu-T cuctem. ananm3a.— Mocksa:
YPCC=URSS, 2010.— 254c.:umn.
(URL:http://www.recognition.mccme.ru/pub/RecognitionLab.html/sIbook.pdf)

6. MHoxnax LIPY mpo Gonbiive 3agaun u 6oabinue ganabie: URL: http://bit.ly/CRUbigdata

Tpenaskep /1 ocBOeHHS OCHOB si3bika R: http://tryr.codeschool.com/ ot O’Reilly

8. M3pik R: w3 yueOHoO#l mnabopaTtopun — B MHp OOJbIIUX AaHHBIX. JIeonua YepHsk._
0sp.ru/os/2012/04/13015768/

~

6. MeTOI[l/I‘IECKI/Ie YKaszaHud AJas oﬁyqamumxcsl 10 OCBOCHHIO TN CHUIIJIMHbI

[To kypcy mpenycCMOTPEHO IPOBECHHE JTEKIIMOHHBIX 3aHATHIA, HA KOTOPBIX AETCSI OCHOBHON
CHUCTEMaTH3UPOBAHHBIN MaTeprall, J1a00pPaTOPHBIX padOT, KOHTPOJILHOW PabOTHI, 3a4eTa U K3aMeHa.

BaxkuedmmM 3TamoM Kypca SBISIETCS CaMOCTOsATENbHas paboTa MO IUCHUIUIMHE C
HCIIOJIb30BaHUEM YKa3aHHBIX JINTEPATYPHBIX UCTOYHMKOB M METOJMYCCKUX YKa3aHHI aBTOpa Kypca.

Bunet u popmer CP, cpoku BemonHeHMs, GOpPMBI KOHTPOJIS TPUBEICHBI BBIIIE B JTAHHOM
JIOKYMCHTE.

JIyist myqniero OCBOCHHS TUCITUTUIMHBI ITPpH 3amuTe JIP cTyneHT T0/KeH OTBETHTh Ha
HECKOJIbKO BOIIPOCOB M3 JICKIIMOHHOW YaCTH Kypca.

B ocBocHMHM TUCHMIUIMHBI WHBATUJAAMH W JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3I0pOBbsl OOJNBIIOE 3HAYCHHUE HMEeT WHIWBHUIyajdbHas yueOHas paloTa (KOHCYIbTAIllUH) —
JIOTIOTHATEIIFHOE PA3bSICHEHHE YUeOHOT0 MaTepurara.

WHauBUoyalbHbIE  KOHCYNbTAllMM 1O  TPEIAMETY  SBJSIOTCS — BaXHBIM  (PaKTOpOM,
CIOCOOCTBYIONUM HMHIUBUIyaTU3allid OOyYCHHUS M YCTAHOBJICHUIO BOCHHUTATEIHLHOTO KOHTAaKTa
MEXJy TMpernojaBareieM W OOydYaroUIMMCsS WHBAJIMIOM WM JIMIOM C OrPaHHYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

1. HepequL I/IH(l)OpMaIII/IOHHLIX TCXHOJIOFPIﬁ, HUCIIOJB3YEMBIX IIPHA
OCYIIECTBJICHHUN Oﬁpa?;OBaTeJ]LHOFO nmponoecca 1mo IMCIuMILJINHEe

7.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— IIpoBepka foOMamHUX 3aJaHUN U KOHCYJIBTHPOBAHUE ITOCPEICTBOM JIEKTPOHHOU MOYTHI.

— HMcnonp30BaHue 3JIEKTPOHHBIX IPE3EHTALUN ITPU IPOBEIECHNUH JIEKIIUI U PAKTUYECKUX
3aHATUN.

7.2 IlepevyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecnedeHust
Phyton
R, R Studio.
Apache Hadoop, HBase.
Tableau public
ITporpammsl U1t IEMOHCTpAIMK U co3aaHus npesenTtanuii («Microsoft Power Pointy).

SHENSAN Y.

7.3 llepevyenb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

OBC UsnarenscrtBa «JIaup» http://e.lanbook.com ,

3BbC «YHuBepcureTckasi oudanoreka onnaia» Www.biblioclub.ru ,
DBC «tOpaiit» http://www.biblio-online.ru ,

OBC «ZNANIUM.COM» www.znanium.com ,

3BC «BOOK.ru» https://www.book.ru.

arwONE



http://www.recognition.mccme.ru/pub/RecognitionLab.html/slbook.pdf
http://bit.ly/CRUbigdata
http://tryr.codeschool.com/
http://www.osp.ru/os/2012/04/13015768/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
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8. MaTepuajibHO-TeXHUYECKas 0a3a, He0OX0AMMasi 1JIsl OCYIIeCTBJICHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUIIHHE

Ne Bun pa6or MatepuaabHO-TEXHHUECKOE 00ECTICYCHUE TUCITUTUTHHEL
1. | Jlekuuonusie 3anatus | JIeKUMOHHAS ~ ayIUTOpHWs,  OCHANICHHAS  MPE3CHTAIIMOHHOM
TEXHUKOH  (IIPOGKTOp,  OKpaH,  KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IIporpaMMHbIM obecriederreM (I10)
PowerPoint. ayx. 129, 131, A305.
2. | JJabopaTtopHbIe Jlaboparopusi, = YKOMIUICKTOBaHHAs  CIICIIHATN3UPOBAHHBIMHU
3aHATUS TEXHUYECKUMHU CPEJCTBAMHU O0y4YeHHsS] — KOMIBIOTEPHBIN Kiace, C
BO3MOYXHOCTBIO TOJKIIOUYCHUS K ceTu «HTepHeT», mporpaMmoii
9KPAHHOTO YBEJIUYEHUS U 00eCTeYeHHBINA JOCTYIIOM B
ANEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny
yuuBepcureTa. (;1abd. 102-106.).
3. | I'pynmnoBsie Aynuropus, (KaOMHET) — KOMITBIOTEPHBIN KI1acc
(MHIUBUYyaTbHbBIC)
KOHCYJIbTaIlNH
4. | Texymuil KOHTpPOJb, | AyAUTOpPHUS, IPUCIOCOOIEHHAS JIIsl MTMCBMEHHOTO OTBETA NpHU
IPOMEKYTOUHAS MIPOMEXYTOYHOM aTTecTaIuu.
aTTecTanus
5. | CamocrosTenbHas Kabuner g caMoCTOATENbHOM  paboOThl,  OCHAIEHHBIN
paboTta KOMITBIOTEPHOU TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETU

«MHTepHET»,  NPOrpaMMOM  DKPAHHOTO  YBEJIHWYEHUA U
O0ECIEYEeHHbIH JIOCTYIOM B 3JEKTPOHHYIO HH(POPMALUOHHO-
00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.




