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1. HEJIA U 3AJTAYA OCBOEHUSI TUCHUATIIVHBI

1.1 Ileanb ocBoOeHHUS TUCHUILIHHBI

Kypc «O06paboTka OONBIINX IaHHBIX» UMEET CBOCH LeNblo: (OPMHUPOBAHHE Y CTYIEHTOB
npoeCCHOHATLHON KOMIETEHIIMH B 00JacT pa3pabOTKU M UCIIOJNB30BAaHUS CUCTEM OOpabOTKH U
aHajM3a OOJIPIIMX MAacCHUBOB JaHHBIX. JlaHHAs IEMb COOTHOCHTCS C IEbi0 00pa3oBaTebHON
IPOTPaMMO B YaCTHOCTU C TEXHOJIOTHHA pa3pabOTKH CIEHUAIM3UPOBAHHBIX POTPAMMHBIX CHUCTEM,
OTBEUAIOIIUX 32 00pabOTKY OONBIINX TaHHBIX.

W3yyeHne nMaHHOM JMUCHMIUIMHBI TOTOBHT BBIMYCKHUKA K BBINOJHEHUIO CIIEAYIONINX
npodecCHOHATBHBIX 3a1au:

e  IlocranoBka 3agauu aHAIN3a JaHHBIX.

. [IpenBaputensHas 06paboTKa TaHHBIX.

e  Busyanuzanus gaHHBIX.

e  Paszpabotka, peanu3anus ¥ MPUMEHEHHE METOJIOB MHTEIUIEKTYaJIbHOTO aHaJIM3a JaHHBIX K
OO0JIBIINM MaccUBaM JIaHHBIX.

e  IlpeacraBieHue pe3yibTaTOB PaOOTHI.

1.2 3agaun AUCHUIIIMHEI

B pesynbrate OCBOEHHS AMCHUUIUIMHBI CTYAEHT JAOJDKEH OBnajeTh kommereHuuen ITK-1:
"CriocoObHOCTh cobuparb, 00pabaThIBaTh W WHTEPIPETHUPOBATH JAHHBIE COBPEMEHHBIX HAaYyYHBIX
UCCIIeIOBaHUM, HeoOXoAuMble A (OpMUPOBAHMS BBIBOJOB IO COOTBETCTBYIOIIMM HayYHbIM
UCCIIEI0BaHUAM" .

OcCHOBHBIE 331a4l OCBOEHUS TUCLUITIIMHBIL:

CTyneHT NoJKeH 3HAaTh METOJIbl aHaJM3a U XpaHEHUs OOJbLIIMX OOBEMOB JIAHHBIX, ITallbl
KU3HEHHOTO LUKJIa OOpaOOTKM OOJBIIMX JaHHBIX, S3bIKH, HauOoyiee MPHUCIIOCOOICHHbBIE IS
00paboOTKN M aHATIMTUKU OOJBIINX JIaHHBIX, CIIOCOOBI OPraHU3allUy XpPaHEHHUs U IOCTyNa K O0IbIINM
JTAHHBIM; YMeTb BBITIOJHSATH 3JIEMEHTHI aHAJIN3a JAHHBIX U HHTEPIPETHPOBATH PE3YJIbTAThI, Pa3inyaTh
xapakrepuctuku SQL u NoSql B/I, bopmynuposats anroputmsl B napagurme MapReduce, BeiOpaTh
HOJIXOAALINI MHCTPYMEHT aHaIMu3a O0JIbIIMX JaHHBIX, BEIOPATh MOAXOSIIYIO TEXHOJIOTHIO XpaHEHHUS
OONBIIMX JaHHBIX.; BJadeTh MaTEeMaTUYECKUMU METOJaMH aHajiu3a JIaHHBIX, S3bIKaMH U
KOMITbIOTEPHBIMH METOJJaMH 00paOOTKH.

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

Kypc «Ob6paboTka O0ibIINX MaHHBIX» OTHOCHUTCS K YacTtu Onoka bl mucuurumma mo BeIOOPY
yueOHOro IJaHa.

JIist M3ydeHusl TUCIUTUIAHBI CTYACHT JOJKCH BJIAJICTh 3HAHUSAMHU, YMEHUSMH U HaBBIKAMH T10
JTUCITUTUINHAM:
JluckpeTHass MaTemarhka, AJreOpamueckue CTPYKTypbl, OCHOBBI MPOTrPAMMHUPOBAHHS, AJITOPHTMBI
BBIYHCIUTENLHON MaTeMaTuku, KoHCTpyHpoBaHUe anrOpUTMOB U CTPYKTYP NaHHBIX, Teopus anropuTMoB
Y BBIYUCITUTEBHBIX TIPOIieccoB, OCHOBBI TECOPUH BEPOSITHOCTEH U CTATUCTHUECKUX METOJIOB, AJITOPUTMBI
U CTPYKTYpBI JaHHBIX, MaTemMaTHueckas JIOTUKA W TEOpHsl alrOpUTMOB, VHTENIEKTyalbHbI aHaIu3

JAHHBIX.

3HaHI/I$I, MoJIydacMbIC IIpU HU3YUYCHUU OUCHHUIUINHBL «O6pa60T1<a OOJIBIITNX JaHHBIX))
HCIIOJIB3YIOTCA IPU U3YUCHUUA HpO(beCCI/IOHaJ'H)HI)IX JUCHUITIINH Pacnpe)leneHHHe 3aa4u U aJITOPUTMBI,
HpOI‘ PaMMHUPOBAHUC B CCTAX, My.]'IBTI/IaF CHTHBIC CUCTCMBI.

1.4 IlepedeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS O JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

W3yuenne nanHO# yueOHOM NUCIMIIMHBI HAIIPABICHO HAa (POPMUPOBAHHE Y O0yUAIOIIUXCS
CIICAYIOIIMMU NPO(ecCHOHATBLHBIMM KOMIETEHIMSMM:



B mponecce 0OCBOCHUA JUCHUIIIMHBIL Y CTYICHTA (bOpMI/IpyIOTCSI CJICAYIOINEC KOMIICTCHIIUM:

* IIK-1: CnocoOHocThi0 coOuparh, 00pabaThiBaTh U HHTEPIPETUPOBATH JAHHBIE COBPEMEHHBIX
HAy4YHBIX HCCJICIOBAHUHN, HEOOXOAUMBIC ISl (DOPMUPOBAHMS BHIBOJIOB IO COOTBETCTBYIOIIUM
HAy4YHBIM HCCIIEIOBAaHUSIM;

B pesynbrate u3y4eHus AUCHUILIMHBL Y CTyAeHTa GOPMUPYIOTCS:

e MpEACTaBiICHHS O (PCHOMEHE OOJBINIMX JAHHBIX, O HAYYHBIX W TEXHUYECKHUX MpoOJIeMax u
BO3MOYKHOCTSIX, CBS3aHHBIX C MX IOSIBJIEHHEM, O TPCHIAX B 00JACTH TEXHOJIOTHH XPaHCHHS H
aHan3a OOJIBIIMX JAHHBIX;

e 3HaHUS NPUYMH BO3HUKHOBEHHUS TpEHAA OOJBIINX JAHHBIX, MPOIECCOB aHaM3a OOJBIINX
JTAHHBIX, OCHOBHBIX MOX0/I0B K 00pab0TKe OOJIBIINX MACCHBOB JIaHHBIX, OCHOB sI3bIKa R;

e yMeHHs (OPMYyIHpPOBATh alropuTMbl B mapaaurme MapReduce, BbIOpaTh MOAXOIAIINI
UHCTPYMEHT aHaju3a OOJIBbIINX JaHHBIX, BEIOPATH IMOAXOISIIYIO TEXHOJOTHIO XPAaHCHHST OOJIBIIHX
JAHHBIX.

Tabnuna 1. IIpodeccronanbHble KOMIIETEHIIMU CTYACHTA

Ne |Mupexc Cogepxanue B pesynbrare nzyuenus: yueOHON AUCIUILITUHBI
LI [KOMIIe- | KOMIIETCHINH (WK ee 00yJaronue JOJKHBI
. |TeHIUN 4acTH) 3HATh yYMETh BJIQJIETh

1. IIK-1 Croco6HOCTRIO CTaHJapPThI HUCIIOIb30BaTh CIOCOOHOCTHIO

coBHpars, 00paboTKu u COBPEMCHHBIC coOuparsb,
aHanmm3a OOJIBIIMX  [MHCTPYMEHTAJbHbIE| 00padaThiBaTh U
obpabaTsIBaTh JAHHBIX, U " UHTEPIIPETHPOBA
MHTCPIPCTUPOBATD TpeGoBaHus, BBIYHCIHMTENLHBIE | Th
JA@HHBIC COBPEMCHHBIX CBSI3aHHBIE C cpencrsa (B IaHHBIE
Hay4HBIX CO3JaHHuEM COOTBETCTBUH C COBPEMEHHBIX
MCCIIC/IOBaHN, Y UCIOJIb30BaHUEM |TpoduiIeM Hay4HbIX
HEOOXOIUMBIE IS SQL u NoSQL MOJATOTOBKH), HCCJIeIOBaHUH,
dbopMupOBaHUS CUCTEM XPaHEHHUS U |OCYIICCTBISATH HEOOXOIUMBIC
BBIBOJIOB T10 00pabOTKM JAHHBIX [[TOCTAHOBKY 3aj1a4 | JJIst
COOTBETCTBYIOIIAM aHalv3a JaHHBIX, | GOpMHUpPOBAHUS
HayIHBIM BH3YaJIH3aIUI0 BBIBOJIOB TI0
HCCITEIOBAHMISAM, UHTEPIIPETAINIO COOTBETCTBYIOIIL
pe3yJIbTaToB UM
HAyYHBIM
HCCJICTOBAaHMSIM

2. CTPYKTYPA U COAEP KAHUE IUCHUIIJINHBI

2.1 PacnipeesieHue TPyJ10€MKOCTH JMCHUIIMHBI 110 BUIaM padoT

O61mas TpyA0EMKOCTh AUCHHUILINHBI cocTaBiseT 4 3a4.el. (144 gaca), Ux pacnpeieneHue mno
BHJIaM pabOT MPEACTABICHO B TaOIHIIE (012 cmyodenmos OPO)

Bun yue6HO#M paboThI Bcero CemecTpbl
4acoB (dacer)
6
KonTakTHasi paboTa B TOM 4yncJie:
AyIuTOpHBIE 3aHSTHS (BCEro): 68 68
B ToMm umncne:
3aHATHS JTEKIIMOHHOTO THUTIA 34 34

3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI, PAKT. 3aHATHSA)




JlaGopaTopHble 3aHATHS 34 34
HNHast KOHTPOJILHAS padoTa

KoHTposib camocTosTENHhHOM paboThI 8 8
IIpomexyrounas arrecrauus (MKP) 0,2 0,2

CamocrosiTeIbHas paﬁoTa, B TOM 4YHUCJIE

B ToMm uucie:

Kypcosas pabota

Ilpopabomxka yuebHoeo (meopemuueckozo) mamepuana 40 40

Buinonnenue unousudyanvhuix 3a0anuii (n002omosxa 12 12

coobWenull, npezenmayuii)

Peghepam

Iloocomoska k mexywemy KOHmMpoio 15,8 15,8

KonTpoub:

[TonroroBka K SK3aMeHY: - -

O61mas TpyA0eMKOCTh yac 144 144
B T.4. KOHTaKTHas pabora 76,2 76,2

3a4. elI. 4 4

2.2 CTpyKTYypa IMCUUIIHHBI:

Pacnipenenenuie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Paznensl qucuuninuHel, u3ydyaeMeie B_6_ cemecTpe (ouHas ¢opma)
KonugectBo yacos

Breayaut
Ne HaumenoBanue pa3aenon AynuTopHas OopHas
Beero pabora pabora
JI | KCP JIP CPC
1 2 3 4 5 6 7
BBeaenue B 0oabnume gagable. [loaarue Data
Minig.

1. |[IpuxnagHbie MHCTPYMEHTHI AJisi paboThI ¢ Big 34 8 4 4 18

Data. Texnomorust MapRaduce. Hadoop.
TexHoJI0OrMH aHAJIN3A JAHHBIX:
JKv3HEeHHBIH LUK aHAIHU3a

OOJIBIINX TAHHBIX, CTAHAPTHI. 76 16 4 20 36
KoruutuBHbIi aHATU3 TaHHBIX.
Buszyanuzanus 00ibIux JaHHBIX.

TexHoJIOrNU XpaHEeHHUs 0O0JIbIIHX TAHHBIX.
3. [Pacmpenenennsie xpanuuia, NoSql 34 | 10 10 14
XPpaHUIIHUIIA,

KJaccu(UKaIUs ¥ 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 — mabopaTopubie

saasatusi, CPC — camocrositensHass pabota crynenta, Jl-mokman, PI'3 — pacuerHo-rpadmueckoe
3a/laHue.

2.3 Conep:xkaHue pa3aejioB AUCUMIIUHBI:

2.3.1 3auaTusa JeKIMOHHOI0 THIIA
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Ne HanmenoBanue Conepxxanue paszaena ®opma | Paspabor
pas3- pa3gena TCKYLICTO aHoO C
nena KOHTPOJIA| Y4YaCTUEM

pezcTan
uTeen
paboTona
TCIICH
1 2 3 4 5
1 | BBenenue B Hpennocbliiku popMupoBaHus TPEHIA JIP
0oJbIIMe 00JIbIIMX JAHHBIX
JaHHBbIE. * OCHOBHbBIE BbI30BbI OOJIBIIUX JAHHBIX
[Tonsitre Data (4V)
Minig. » OmpeaerieHre TepMuHa "O0bIIHe
[Tpuxnagseie JaHHbie"
HHCTpYMEHTHI Ui | ® BasoBoe npexacrasinenne o Map Reduce u
pabotsI ¢ Big Hadoop
Data. » [IpencrasieHue o paboTe aHATUTHUKA
TexHonorus HNHcTpyMeHTHI 1J151 00pa00TKH 00/1bIIMX
MapRaduce. JAHHBIX
Hadoop. = 3HaKOMCTBO C SI3bIKAMH U MPHUKIAIHBIMH
naKeTaMu JJist 00paboTKU OOJBIINX
JAHHBIX.
= PaccMoTpeHue o0Iei KOHIEIIUN U
CHHTaKcHca s3b1ka R (mpumepsi).
2 | Texnosorum AHaJIuTHKA 00J1bIIHX JAHHBIX. JIP
aHaau3a nannpix: | * Ilpouecc ananuTuku
JKu3HeHHBbII = CraHJapThl )KU3HEHHOTO 1IUKJIa Big

LIUKJI aHaJIn3a
OOJIBIINX JTAHHEIX,
CTaHAapTHI.
KorautuBHEbIH
aHaJIM3 JaHHBIX
Buzyanmsanus
OOJIBIIIMX JTAHHBIX.

Data: CRISP-DM
» [IpuHIUIIBI U UHCTPYMEHTHI
AHAJIUTUKU
* 3ana4yu U KOMIIETEHI[MH aHAJTUTHKOB
Big Data
= Big Data xak pbIHOK
* (Crek TeXHOJIOoruit
= [lo moanepKKH NPUHATHS PEIICHUI
* Urpoxu Ha peiake BD
=  Kpynueiimue npoektsl BD B Pocun
KoruuTuBHLIA aHAJIN3 JaHHBIX
= Bgsenenue B Data Mining — nousrtue,
CTPYKTYpa, COCTaBIISIFOIINE U
COITYTCTBYIOIIME HAYKH.
= 3agauu Data Mining u cocoOsl ux
pemenus. Knaccudukanus MeTo10B
DM.
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= (O6nactu npumenenus DM.
=  Kiaccsl cuctem DM.
= [Ipouecc HaKOMIEHUS U aHATTN3a
JTaHHBIX: A30yKa KOTHUTHBHOTO
aHayu3a.
AHaJINTHKA 00JIbIIHX JTAHHBIX.
MartemaTuyeckasi CTAaTHCTHKA
OcHOBHBIE TOHATHS CTATUCTUKH U
JNECKPUITUBHBINA aHAIIN3
= [IIkanasl U3BMEPEHUH.
* ['eHepasibHasi COBOKYITHOCTh U BBIOOpPKA.
= HopwmanbsHoe pacnpezeneHue. Y poBeHb
CTaTUCTUYECKOM TOCTOBEPHOCTH.
= (CBolicTBa OnucaTeIbHBIX CTATUCTUK
(JleckpunTUBHBIN aHAIN3)
*  BusyanbHOe IpeICTaBICHHUE TaHHBIX
*  Mepbl U3MEHUHUBOCTH
Metoasl DATA MINING
= JlanHble & 3HAHUS
» Tumnosslie 3amaun Data Mining
* (OOyuaemble U HeoOy4YaeMble 3a1a4u
* JKuzHeHHbIi nuki npoexkra DM
= Maremarndeckuit annapar DM
* Crangaptel DM
Metoabl ananmn3a Ha rpagax
Cny4aitasie rpadsl, 6e3maciTadHbie rpadwl,
COLIMAJIbHBIE CETHU — CeTH TECHOT'O MHpa.
3aKOHOMEPHOCTH, METO/IbI KJIACTEPU3ALUH
Ha rpadax.
IIpuknagHbie HHCTPYMEHTHI aHAJIN3A
nanubix. Koppeasiums.
* [0TOBBIE KOMITJICKCHBIE PEIICHHUS:
Weka,RapidMiner, Knime, Orange
IBM SPSS Modeler ( B mpomuiom
Clementine )
» HWucTtpymeHTsl BU3yanu3aiuu: Tableau,
®peitmBopku Ha JS, D3
=  Koppemsus
o IlonsTue koppensauuu
o 3HauuMocTh Kod(PunrenTa
KOppesIuu
o  Bwuasl cBs3u MeX Ty IepEMEHHBIMH

TexH0J0ruu
XpaHeHus!
00JbIINX
JaHHBIX.
Pacnipenenennsie
XpaHWJIHIIA,
NoSql
XPaHWINIIA,
KJaccuukanus u
MIPUMEPHI.

Xpanuiauia faHHbix. Perpeccust
=  XpaHUIuIIa JaHHBIX

o OLAP u OLTP cucremsl

o Xapakrepuctuku BigData u

XPaHWJIUINA JAHHBIX

o [louemy He pensuronnsie CYB/]?
* TpeGoBaHMs K XpaHUJIUIIAM JaHHBIX
= PerpecCMOHHBIN aHAIN3
Pacnpenesiennbie 6a3bl JaHHbIX NoSQL.
Pemenne 3apau Data Mining.

JIP

PT3
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3agauu kiaaccupuKanuu, KJIacTepu3anuu
1. Pacnpenenennbie 6a3nr qanHbIXx NOSQL

=  Tuner NOSQL

*  Pernumkanus v mapIuHr

= [Ipumep NoSQL B/]
3anaun KiaccuuKaluy U KJIacTepu3aluu

= Desisison Tree

= RandomForest

= K-means

* R u MapReduse
Pacnpenesiennbie 0a3bl JanHbIX NoSQL.
Ipmepsi: HBase, Cassandra, Neodj,
MongoDb.
Pacnpenesiennbie aiijioBble CHCTEMBI
PDO).

= Crpykrypa POC.

* TpeboBanus k POC

= TIpumepsi: HDFS, Google, LustreFS

2.3.3 JlabopaTopHbIe 3aHATHS

Ne Ne paznena HaumenoBanue 1ab0paTopHbBIX paboT
paboOThl | JAWCIMILTAHBI

1 1 O3HaKOMJIEHHE ¢ CUHTaKCUCOM si3bIKa R /17151 aHanu3a qaHHbIX. (44)

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

3 2 Pemenue 3aiau Ha Oonpux rpadax (2u).

4 2 Crnioco0b1 ananu3a qaHHbIX B R. [TonyueHne nepBUYHBIX 3JIEMEHTAPHbBIX
XapaKTepUCTHK O Habopax JaHHBIX (JIEMEHTapHbIE CTATUCTUKN).
CrniocoObl IMITOPTA/IKCIIOPTA AAHHBIX(24).

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

6 2 IIpoBepKa CTATUCTUYECKHUX TUIIOTE3 (44)

7 2 KoppensuuoHHbIi aHATN3 U PErpecCUOHHBIN aHaIU3 TaHHbIX (24)

8 2 Pemenne 3amau Data Mining.
3anauu KIacCUpUKAINM, KIaCTEPU3aLUU: 1€PEBbs PEIICHUH,
RandomForest, k-means. (4q)

9 3 W3yuenne npuHIMIOB pabOThI pacrpeieNeHHbIX 0a3 JaHHBIX

10 3 Pa3zBepTriBanme nokanpHOTO Kitacrepa Hadoop.
[Toxcuer cnoB B Tekcre, ¢ moMoibio MapReduce. (44)

11 1-3 Kpyrmerit 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 IIPETYyCMOTPEHBI.

2.3.5 PacuerHo-rpaduyeckue 3aanusi (MHAUBHAYAJIBHOE 3a1aHNE)

B mpomecce wusyduenus guctumuinHel  "OOpaboTka OonpmiMX JaHHBIX"  CTyIEHTaMHU
BBITIOJTHACTCS OJHO pacueTHO-Tpaduyeckoe (MHAMBUAYyAIbHOE) 3a1aHne. TeMbl 3aIaHui JIIs
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Ka)XJI0T0 CTyIeHTa pa3auyHbl. 3amada PI'3 cocTOUT B MpoBepKe yMEHUM CTYJIEHTOB U ITPOBEPKE

3P PEKTUBHOCTH UX CAMOCTOSATENBbHOM paboThI B IU1aHe cOOpa U aHAU3a TaHHBIX.

Tembl 3aganuii exeronHo oOHOBIsOTCA. OOmas TeMaTHKa COOTBETCTBYET TeMaTHKe
1ab0paTOPHBIX padoT.

Hpumepsl PI'3 — 3axanus Ha aHAJIU3 JTAHHBIX

[TomoOpaTh naHHbIC [T TAOJIUIIBI, IPUBEACHHON HIDKE U MPOAHATN3UPOBATh X B3aUMHOE BIUSHUE,
0TOOPa3UTh KOPPEIALHUIO:

Pocra BBII Ha npupocT HaceneHus

@+ooo0ow

[TpupocTa HaceneHus Ha AMHAMHUKY 0e3paOOTHUIIBI

ITpupocT nmrozei ¢ BbICIINM 00pa30BaHUEM Ha POCT MPOMBIIUIEHHOTO IIPOU3BO/ICTBA
[TpupocT nrozeii ¢ BhICIIMM 00pa30BaHUEM Ha pa3BUTHE HAYKU

[TpupocT nrozeii ¢ BeICIINM 00pa30BaHUEM Ha JUHAMUKY JJOXOJI0B Ha YLy HACEJIEHUS
JnHaMuKy 0e3padoTHIIb Ha JUHAMUKY MPECTYITHOCTH

C nOMOIIIBIO PErPECCUOHHOI0 aHAIM3a HAalIUTE 3aBUCUMbIE IEPEMEHHbIE U OSCHUTE

BJIMAHHUC HAa HUX HE3aBUCUMBIX IICPEMCHHBIX.
h. C nomomsio Gpynkimu predict() (cm. nekimu 1 help()) mocTpoiiTe mporHo3 1o crooiy,

COOTBCTCTBYIOLIIEMY BAPHUAHTY.

T'oxbr o [Ipupoct o — -
o o
A E = 2 HOJTYYUBIIHX %‘E 3! :} g
Q L o o 2, =}
S5 = S E g B X O4YHOE o 2 & g=3 g =
£ K /M N o = B 9 = o © =S8 &H KEE
5 2 M =9 =z 2 BbICIIICE EZ = =59 =2
S 8 5 g & £ 25 o0pasoBanue 2 S = 229 g3
Q Q ] o 9 N 3 I X Q o
=3 S = o = &8 s BT = o g & e
(a4 [a¥ H© N E E ASE H Rz HE
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015

Otuet no BeimonHeHUIO PI'3 momken conepxarts:

2
3.
4.
5

N o

ITIOCTaHOBKY 3aJ1a4H;
chopMupOBaHHBIN HAOOP JAHHBIX;
TEKCTHI CKPUIITOB Ha s3bIKe R;

pe3yNbTaThl TECTOB HAa MPOBEPKY TMIIOTE3 O KOPPEJIALIUHU, OLIEHKA PErpecCuy, BHIYUCIECHUE
KOpPPEJSIUH B TEKCTOBOM U TpapruecKoM BUJIE.
SCHOE U NMOAPOOHOE MOSCHEHNE KaXJI0T0 Pe3ylbTaTa, CJIOBECHYIO TPAaKTOBKY I'pa(pHKOB;

BBIBOJbI,

CIIUCOK MCTIOJIb30BaHHOM JINTEPATYPHI.

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

HCpC‘-ICHL y‘IC6HO-MCTO)II/I‘-IeCKOI‘O obecneueHUs

Ne Bun CPC MUCILUIIIINHEI 10 BBEIIOJHEHUIO CAMOCTOATEILHOMN
paboTsl
1 2 3
1 Pa3nen 1. Urenune nyOnukanuii mo  |[Ipuxogpko T.A. Meroaudyeckue ykKazaHus TI0
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ucropun pazsutus Big Data, Data  |BeimosHEeHUIO 71a00paTOPHBIX pabOT MO AUCIUTUINHE
Mining [3-5]. U3yuenue si3pika R u [«O0OpaboTka OONBIIMX JTaHHBIX», YTBEPIKICHHBIC

Phython [7,8] ocH. criucok, [1-4] - KadeIpoii BEIUNCIUTEIBHBIX TEXHOIOTUI
JIOTIOJTHUTEIIbHBIH.
2 Pa3zgen2. M3yyenue yactu Kypca [Ipuxonpko T.A. Meroguyeckue yka3aHusi IO
Introduction to Data Science [6], BBITIOJTHEHUIO 1a00PaTOPHBIX PaOOT MO JAUCIMIUINHE
MOCBSIIEHHON BU3yalU3allUu. «O06paboTka OONBIIMX JAHHBIX», YTBEPKICHHbBIC

Busyanu3zanus ctaHIapTHBIX HA00pOB |Kadeapoit BEIYUCIUTEIHHBIX TEXHOJIOTHH.
JaHHBIX MTpy oMoty Tableau.

Pasznen 3. N3ydenue mapaaurmsl Map
Reduce. Ilogcuer  kol-Ba  CJIOB,
peanmzanmsi  anroputMa k-means B
pamkax mapaaurmel Map Reduce c
ucnonp3oBanueM  Hadoop.  Utenwme

myOoauKanui 0 pacnpeneneHHbIX
XPaHWINIIAX JaHHBIX, UX OCOOCHHOCTSX
u MPUHITUTIAX MTOCTPOCHUS

pacmpeeNieHHbIX (haiIOBBIX CHCTEM.

Y4eOHO-MeTOINYEeCKHe MaTepHaIIbl JUII CaMOCTOSITEIbHON paOboThl 00YUYaAIOMIMXCS U3 YHCIIa
WHBAJIHJIOB U JIUI] C OTPAaHUYCHHBIMHI BO3MOXHOCTSIMU 3710poBhs (OB3) mpegocrasistorcs B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbs U BOCHPHUATHS HH(GOPMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBenHueHHBIM HIpUdTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

J7ig U1 ¢ HapYIICHUSIMH CITyXa:

— B TIeyaTHOU opme,

— B (hopMe 2IEeKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN IepeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTA
o0ydJaronuxcs.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

Cemectp | Bwup 3anarus Hcnonb3yemple HHTEPAKTUBHBIE KonnuecTBo vacos
(JI, I1P, JIP) o0Opa3oBaTenbHbIE TEXHOJIOTHH
J KomnbroTepHble pe3eHTalnu 1 00CyxaeHne 34
Pa30op KOHKpeTHBIX cuTyanuii (3agay),
6 TP TPEHMHTH 110 PELIEHUIO 337a4, KOMIIbIOTEPHbIE 34
CUMYJISIIINH (TIPOTPAaMMHUPOBAHUE aJITOPUTMOB),
MOATOTOBKA U 00CYKI€HUE JTOKIAI0B.
KPC KonTtponsHas pabora 8
Uroro: 72

I[J'I}I Jiu1y ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 310POBBA MPCAYCMOTPCHA OpPraHu3alund
KOHCYHBT&HHP'I C UCITIOJIb30BaHHEM SHGKTpOHHOfI IIOYTHI.
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4. OHEHOYHBIE CPEACTBA JUISI TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUA

4.1 DoHJ OLIEHOYHBIX CPpEaACTB AJif MPOBEACHUSA TEKYIICI0 KOHTPOJIsA

q)OHI[ OLCHOYHBIX CPCACTB AUCHUIUIMHBI COCTOUT U3 CPCACTB TCKYIICTO KOHTPOJIA (BOHpOCBI
npu 3amurte JIP, KOHTpObHOW PadOThI) JIAOOPATOPHBIX PadOT, CPEJACTB UTOTOBOM aTTECTALIUU
(3auet B 6 cemectpe).

Or1reHKa yCIieBaeMOCTH OCYIIECTBIICTCS 10 PE3yIbTaTaM:
- BBITOJIHEHUS JTAOOPAaTOPHBIX padoT;
- BeInoJiHeHus PI'3;

- OTBETA Ha 3a4eTe (I BBISABICHUS 3HAHUS ¥ IOHUMAHUS TEOPETUICCKOTO MaTepraa
JUCIIATIIIAHBI ).

TGKYH_[Hﬁ KOHTPOJIb BKIIFOYACT KOHTPOJIbHYIO pa60Ty 10 UTOIraM nepBoﬁ IIOJIOBHUHBI KYypCa.

llpumep 3a0anus 0151 KOHMPOTILHOU PAbOMbL:
1. TlepeuucnuTe cTaHIAPTHI )KUZHECHHOTO IMKJIA OOJIBIIINX TAHHBIX.
2. Tlepeuncnure U OXapakTEPU3YHTE METOJIbI HHTEIICKTYAILHOTO aHAIN3a
JTAHHBIX.
3. Tlepeuncnure KIacChl XPAHWIUIL OOJBIITNX JAHHBIX, HA30BUTE PA3TUYHS MEKITY

HHUMMH.

IlepeyeHb BONPOCOB, AJis1 MOATOTOBKH K 3a4€Ty

1.  Omnpenenenue OONbIINX JaHHBIX, KIIIOUEBbIE XapakTepucTUKU. [IpumMepsl 3a1a4 60abIIMX
naHHbIX. OCHOBHBIEC BU/bI JAHHBIX.

2. JlaTb KpaTKyIO CpaBHUTEIbHYIO XapaKTepuCTHKy HHCTpyMeHTapus [10 1 aHann3a 1aHHBIX.
3. Oxapakrepn3oBaTh KOHCTPYKIHH si3bIKa R TlepeuncnuTs TUIIBI si3bIKa R, mpuBecTy mpuMepsl.
4.  Pounp ananutuka no nanueiM (Data Scientist). KiitoueBbie komnereHuu ananutuka. OTandus

BI ot Data Science.

5. «OKu3HeHHbI UKD MPOEKTAa M0 aHAJIMTUKE OOJIBIINX JaHHBIX. TUIIOBas apXUTEKTypa
IpoeKTa B 00acTu O0JIBIIMX TaHHBIX. [lepeuncinuTe ucnoib3yemMble TEXHOIOTHH, YKa3aTh
CTETEeHb BOBJICUEHHOCTH Ka)KJIOM M3 TEXHOJIOTHI Ha KaXKIOM dTare paboThl HaJl IPOEKTOM.
IlepeuncnuTh OCHOBHBIE POJIM UCTIOJHUTEINEH IPOEKTA.

6.  Uro takoe Data Mining? OcHOBHBIE 3a1a9u U MeToABI Data Mining. Dtamnsr

MHTEJJIEKTYaJIbHOTO aHAJIN3a JaHHbBIX. MEeTObl MHTENIEKTYaJIbHOTO aHAIN3a IaHHBIX.

Yto takoe MN? Jlexation?

Posne runores B mporecce nozHanus. Kakue pakTopsl HCIIONB3YIOTCS Ul yTOUHEHHSI TUTIOTE3?

OCHOBHBIE MIOHATHUS CTATUCTUKH U JE€CKPUIITUBHBIN aHAIH3:

10. Ixansl u3mMepeHuil. I 'eHepanbHas COBOKYIHOCTh U BbIOOpKa. HopmasnbHOe paciipenieneHue.
YpoBEHb CTATUCTHYECKON TOCTOBEPHOCTH.

11. Koppensus u perpeccuonHblil anammu3. Koagduuuent koppensuuu. ['papudeckoe
npencrasiaeHue. [loctaHoBKa 3a1a4y perpecCMOHHOIO aHAIN3a.

12. Tlosicuuth Tepmun "JIuneitHas perpeccus”. I[lpuBectu mpuMepsbl UCIOIb30BAHUS

© o~
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PErpecCUOHHOTO aHan3a.

13. Knaccudukanus u kmacrepuzanus — CyTh W HasHaueHue. Metpuku. [loctaHoBKa 3amayumn
KJacTepuzanuu. Meronpl kiactepusauuud Ha rpadax. OTiauuue OT 3aJadd Kiaccu(UKaIUH.
[TpuBecTH npuMeps! UCTIOJIB30BAHUS aJTOPUTMOB KJIacTEpU3ALINH.

14. Tlapagurma Map Reduce. Onmcats npuniun padotel. HapucoBats cxemy. [lepeuncianth
crabble U CHIIbHBIE CTOPOHBI. O003HAYUTH 00IaCTH MPUMEHUMOCTH. [IprBecTH mpumepsl
UCIOJIb30BaHUS.

15. Buyanuzanus. [late onpenenenue Bu3yanu3anuu. [lokazate BaXKHOCTh BU3yaIH3allMH B
aHaJIMTUKE OONBIIMX AaHHBIX. [IpuBecTH mpUMephl U HHCTPYMEHTHI JIJIsl BU3YaJIU3alHH.

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

17. OLAP u OLTP cucremsi. Pa3nuna.

18. Permuukarmus v mapauHr.

19. Tpeb6oanus ACID. CAP-teopema, BASE apxutekrypa

20. NoSql. Knaccuduxamms NoSql xpanmmumg. Ux ocobennoctu. [Ipumepsl pactipeaeneHHbIX
XPpaHJIHUIIL

Kpurepun onenuBanus:

"3aver" - U3I0KEHHBIA MaTepual (HaKTUYECKH BEPEH, HATMYHNE TITyOOKHUX MCYEPIBIBAIOIINX
3HaHUM B 0OBEME MpOIIeHHOW NpOorpaMMbl JUCHMIUIMHBI B COOTBETCTBUU C IIOCTABJICHHBIMU
IpoTrpaMMOil Kypca UeNsIMH W 3ajadaMyd OOy4YeHHs; IpaBHIbHBIC, YBEpEHHBIC JACHCTBHS TI0
INPUMEHEHHIO TOJIyYEHHbIX 3HAHUI Ha MpaKTHKe, IPaMOTHOE U JIOTMYECKH CTPOMHOE H3JI0XKEHUe
Marepualia mpu OTBETE, YCBOEHWE OCHOBHOM M 3HAKOMCTBO C JIONIOJHUTEIIBHOM JINTEPATYPOI;

- HaJIMYME TBEPIBIX M JOCTATOYHO IOJHBIX 3HAHUNA B 00BbEME NPONAECHHOM MPOrpaMMbI
JTVICIIATUTMHBI B COOTBETCTBUU C HENSIMU OOYUESHHSI, TIPABUIIbHBIC JIEHCTBHS 110 TPUMEHEHHUIO 3HAHUN
Ha TIPaKTUKE, YETKOE M3JI0KEHHE MaTepuana, [JOIMYyCKAalTCs OTAEIbHbIE JIOTUYECKHE U
CTHJIUCTUYECKHE MOTPEITHOCTH.

IIpakTHyeckue 3a1aHus BbINoJHeHbI Ha 60-100%.

"He 3ayer'- 6ayuioB (OLIEHKA HEYJOBJIETBOPUTEIBHO) - OTBETHI HE CBSA3aHBI C BOIIPOCAMH,
HaJIM4ue TpyObIX OMIMOOK B OTBETE, HEMOHMMAaHUE CYIIHOCTH HM3J1araéMoro BOINpOca, HEYMEHHE
NPUMEHATh 3HaHUS Ha NPAKTUKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JIOMOJHUTEIbHBIE U
HaBOJAIIME BONPOCH». BbinosiHeHo MeHee 60% npakTHYecKuX 3aJaHUIl.

OneHouHbIE CpenCTBA ISl MHBAIWIOB U JIML ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

— IpU HE0OXOAMMOCTH MHBAJIWIAM U JIUIAM C OIpPAaHHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BpeMs JUIsl TIOATOTOBKH OTBETA Ha SK3aMEHE;

— IpU MPOBEACHUU NPOILEAYphl OLCHWBAHUS PE3YJIbTaTOB OOYYEHUs HMHBAJIHMIOB U JIUI C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbsSI MPENIyCMAaTPUBAETCS HCIOIb30BAaHUE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMU OCOOCHHOCTSIMH;

— IpU HEOOXOAMMOCTH JJIsi 00YYaIOIIUXCSl ¢ OTPAaHMUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI U
MHBAJIUOB MPOLEAYPa OLEHUBAHUS PE3yJIbTATOB O0YUYEHHUS 1O JTUCIMIIIMHE MOXKET IMPOBOAUTHCS B
HECKOJIBKO JTAIOB.

[Tpouenypa olieHWBaHUS pE3yJIbTaTOB OOYyYEHHUS HHBAJIWAOB U JIUI] C OTrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbS 10 JUCLUHUIUIMHE NpeIyCMaTpUBaeT MperocTaBiieHue HHpopmanuu B
dopmax, aanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

Jljig U1 ¢ HapyIIEeHUSIMU 3PEHUSL:

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

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

JUist Ia1 ¢ HapyIIEHUSIMH CITyXa!

— B IIeyaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.
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JJIst I ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B I1e4aTHoOM (opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

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

5. IEPEYEHb OCHOBHOI1 M JONIOJTHUTEJIHHOM
YYEBHOM JIUTEPATYPBI, HEOBXOAUMOM /IS OCBOEHMS
TV CHUILIAHBI

5.1 OcHoBHas1 TuTEpaTypa:

. KpyruxoB, B.H. Ananu3 panspix : ydeOnoe mocobue / B.H. Kpyrukxos, B.B. Memeukun ;
MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu, OenepaibHOE TOCyIapCTBEHHOE
OroJDKeTHOE  00pa3oBaTeNbHOE  YUPEKIACHHWE BBICHIETO MPOGECCHOHATBLHOTO  00pa30BaHUs
«KeMepoBckHil rocy1apcTBeHHbI YHUBEpcUTET». - KemepoBo : KemepoBckuil rocyaapCcTBEeHHBIM
yauBepcuret, 2014. - 138 c. : wn. - bubmmorp. B xH. - ISBN 978-5-8353-1770-7 ; To xe
[DnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278426

. Kykosckuii, O.M. UnpopmanoHHbIE TEXHOJOTMH WM aHAJIW3 JAaHHBIX : ydeOHoe mocobue /
O.U. XKykoBckuii ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, Tomckuit
I'ocynapcrBennsiit YHuBepcurer Cucrem Ynpasienus u Paguosnexkrponuxu (TYCVYP). - Tomck :
Onb Kontent, 2014. - 130 c. : cxem., wi. - bubmmorp.: c. 126. - ISBN 978-5-4332-0158-3 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

5.2. lonosiHMTeIbHAS JIMTEPATYpPa:

. Tymanos, B.E. IIpoekTnpoBaHue XpaHWINII JaHHBIX JUIsI CUCTEM OM3HEC-aHAJUTHUKH : ydeOHoe
nocobue / B.E. Tymanos. - Mocksa : Untepuer-Yuusepcuter UHpopmannonnsix TexHomIorui,
2010. - 616 c. : nn., Tabxa., cxeM. - (OcHOBBI HHPOPMALMOHHBIX TexHoJorHi). - ISBN 978-5-9963-
0353-3 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233492

. Ho6ponen, b.C. UucneHHblil BEpOATHOCTHBIN aHAIN3 HEONPEAEICHHBIX AAHHBIX : MOHOrpadus /
b.C. lo6poner, O.A. IToroBa ; MunuctepctBo obpa3oBanus 1 Hayku Poccuiickoit denepanuu,
Cubupckuit @enepanbHblii yauBepcurert. - KpacHospck : Cubupckuii penepanbHblii YHUBEPCUTET,
2014. - 168 c. : rpad., un. - bubanorp. B kH. - ISBN 978-5-7638-3093-4 ; To e [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&

5.3. [lepeuennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHHUILIMHBI

1. Lectures on scientific computing with Python. B ceo6oanoM noctyme: URL:

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

Python. The official Python web site. B ceo6omaoM noctyne: URL:  https://www.python.org/

3. TIporpammmpoBaHue 1 Hay4YHBIE BRIYHCICHUS Ha s13b1ke Python B cBobomHOM
nocrymne: http://ru.wikiversity.org/wiki/

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

5. MepkoB, Anekcanap bopucoBuu. Pacno3naBanme o00pa3oB: BBEICHHE B
MeToJIbl cTaTucThdeckoro ooyuenus / A.b. Mepkos; Poc. akan. nayk, IH-T cuctem.
agammm3a.— MockBa: YPCC=URSS, 2010.— 254c.:u.
(URL:http://www.recognition.mccme.ru/pub/RecognitionLab.html/slbook.pdf)

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=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
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6. Hoxnan LIPY npo Gonbiue 3anaun u 6oabinue qanabie: URL: http://bit.ly/CRUbigdata
Tpenaxkep 11 ocBOeHHS OCHOB si3bika R: http://tryr.codeschool.com/ ot O’Reilly

8. S3pik R: w3 yueOHoO#l mnabGopaTopum — B MHP OOJBIIUX JaHHBIX. JIcOHHI
Yepnsik._0Sp.ru/0s/2012/04/13015768/

~

6. Meroauyeckue yKazaHus sl 00y4aloUIUXCHA M0 OCBOEHHIO TUCUHUIIHHBI

1o xypcy npenycMOTpEHO IMTPOBEACHUE JIEKIIMOHHBIX 3aHATHM, Ha KOTOPBIX 1a€TCA
OCHOBHOI cHCTeMaTHU3MPOBAHHBII MaTepHall, JJabopaTOPHBIX pabOT, KOHTPOJIbHOM paboTHI,
3ayeTa U SK3aMeHa.

Baxwneiiimum 3Tanom Kypca SBISIeTCS caMOCTOsITeNbHas paboTa 1o

JUCLUIUINHE CHUCIIOJIb30BaHUEM YKAa3aHHBIX JINTEPATYPHBIX
HMCTOYHHMKOB U METOJIMYECKHUX YKA3aHUI aBTOpaKypca.

Bunast u popmbr CP, cpoku BeInoHEHHS, (POPMBI KOHTPOJISI TPUBEICHBI BBIIIE B JAHHOM
JIOKYMEHTE.

Jlis mydiiero ocBOeHMsI JUCLUILIMHEI 1Tpy 3amuTe JIP cTyaeHT JoKeH OTBETUTh Ha
HECKOJIbKO BOIIPOCOB M3 JIEKIIMOHHOW YacTH Kypca.

B ocBoeHMM OUCHUIUIMHBI MHBAJIUAAMU U JIMLAMU C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIIOE 3HAYEHUE HMMEEeT HHIWBUIyajbHass y4deOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOTHUTEIBHOE PAa3bsICHEHHE yueOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAlMM IO TMPEAMETY SBISIOTCA BAXKHBIM  (HaKTOPOM,
CHOCOOCTBYIOIIMM WHAMBUIYAIN3alUN OOYYECHUS U YCTAHOBIICHUIO BOCITUTATEIHHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM M OOydalomMMCS WHBAIUIOM WM JIMIOM C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMH 3710POBBbSI.

7. IlepeyeHb HMHPOPMANUMOHHBIX TEXHOJOIUH, HCIOJIb3yeMbIX
NPH OCYLIECTBJICHUH 00Pa30BaTEJIbHOI0 MPOLECcca M0 IMCHUILIMHE

7.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— IIpoBepka foOMamHUX 3aJaHUN U KOHCYJIBTHPOBAHUE ITOCPEICTBOM JIEKTPOHHOU MOYTHI.

— Hcnonp3oBaHue 3JIEKTPOHHBIX MIPE3EHTALMN IIPU IIPOBEICHUH JIEKIIUHM U MPAKTUYECKUX
3aHATUN.

7.2 TlepevyeHb HEOOXOAMMOT0 MPOTPAMMHOTI0 00ecTeYeHUsI
Phyton
R, R Studio.
Apache Hadoop, HBase.
Tableau public
[Tporpammel asist IEMOHCTpAIMK B co3anust nmpe3eHTaruii («Microsoft Power Pointy).

arwdE

7.3 IlepevyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

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

3BbC «YHuBepcureTckast oudbanoreka omnaia» Www.biblioclub.ru
OBC «tOpaiit» http://www.biblio-online.ru ,

OBC «ZNANIUM.COM» www.znanium.com ,

3BC «BOOK.rux» https://www.book.ru.

arwONE

8. MaTepuajibHO-TeXHUYECKAs 0a3a, HEOOXOAUMAs 1JIsl OCYIIEeCTBJIEHUS
00pa3oBaTeIbHOI0 MpoLecca Mo AUCHUIIUHE

| Ne | Buy pabor \ MartepuanbHO-TeXHHUYECKOE oOeciedeHNe UCIUTLTHHBI



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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JIeKIIMOHHEBIE 3aHATUS

JlexuMOHHass ~ ayguUTOpHUs,  OCHAIEHHAs  IPE3CHTALMOHHON
TEXHUKOM  (MPOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIMM MporpaMMHbIM ooecriedeHueM (110)
PowerPoint. ayn. 129, 131, A305.

JlaboparopHsble JlaGoparopus,  YKOMIUIEKTOBaHHAas  CIELMAIU3UPOBAHHBIMU

3aHSITHS TEXHUYECKUMHU CPEJCTBAMHU OO0Y4YCHHSI — KOMIBIOTEPHBIN Kiace, C
BO3MOXXHOCTBIO MOJKIIOYeHUs K cetu «MHTepHeT», mporpaMMoit
9KPAHHOTO YBEIIMYECHUS M 00CCIICYCHHBIN JOCTYIIOM B
ANEKTPOHHYIO nH(OpMaMOHHO-00pa30BaTENbHYIO cpeny
yauBepcureTta. (;1ad. 102-106.).

['pynmoBsie Aynuropus, (KaOMHET) — KOMITBIOTEPHBIN KIIACC

(MHAMBUAYAJIbHBIC)

KOHCYJIbTAINH

Texkymuii KOHTpPOJIb,

AymuTopus, npucnocoOiIeHHas JUIsi TIMCbMEHHOTO OTBETA MPU

MIPOMEKYTOUHAs MIPOMEXKYTOUYHON aTTECTALUU.

aTTecTanus

CamocrosiTenbHas Kabuner s caMOCTOATENbHOM  paboOThl,  OCHAIIECHHBIH
paborta KOMIIBIOTEPHOM TEXHUKOUN C BO3MOKHOCTBIO MOJKIFOYEHUS K CETH

«/HTEpHET»,  HpOrpaMMON  SKPaHHOTO  YBEJIWYEHHUS U
OOECIIEYCHHBI JIOCTYIIOM B 3JEKTPOHHYIO HH(OPMALMOHHO-
00pa3oBaTeNBHYIO CPEely YHUBEPCHTETA.
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