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1. HEJIA U 3ATAYH OCBOEHUA JTUCHUITJINHBI

1.1 Heab ocBOeHUS AUCHUILIHHBI

Kypc «O06paboTka OONBIIMX MAaHHBIX» HUMEET CBOEH LeNbl0: (OPMHPOBAHWE Y CTYACHTOB
npodeccCHOHAIEHON KOMIIETCHIIMM B 00JIACTH pa3pabOTKH W HCIOJIB30BAHUS CHUCTEM OOpabOTKU |
aHanmm3a OOJBIIMX MAaCCHUBOB JaHHBIX. JlaHHAs IeTh COOTHOCHTCS C LENbI0 00pa3oBaTeNbHOM
IIPOrpaMMOil B YaCTHOCTH C TEXHOJIOTUH Pa3pabOTKH CHELMATM3UPOBAHHBIX MIPOIPAMMHBIX CHUCTEM,
OTBEUAIOLIUX 3a 00pabOTKy OOJbIINX JaHHBIX. V3yueHne JaHHOW TUCIUIUIMHBI TOTOBUT BBIITYCKHUKA
K BBITIOJTHEHUIO CIIEAYIOIUX MPOo(ECCHOHATBHBIX 3a/1au:

. ITocTanoBka 3agaun aHaJIM3a JaHHBIX.

. [IpenBaputenbHas 00pabOTKa JaHHBIX.

. Busyannsanus JaHHBIX.

. Pa3pabotka, peaninzanys U IpUMEHEHNE METOJI0B HHTEIUIEKTYaJIbHOTO aHAJIN3a JIAHHBIX K
OOJILIIIMM MaccUBaM JaHHBIX.

. [IpencraBienue pe3yabTaToB padOTHI.

1.2 3apaum JUCHUININHBI

OCHOBHBIE 33/1a41 0CBOECHHS IUCIUIUIMHEI:

CTyneHT mODKeH 3HAaTh METOJbl aHAIM3a W XpaHEHUs OOJBIINX OOBEMOB JTaHHBIX, ATAIlbI
KU3HEHHOTO NHKJIa OOpaOOTKM OONBIIMX MaHHBIX, S3BIKM, HauOOJIee TPHCIIOCOOJICHHBIC ISt
00pabOTKN U aHATMTHUKHU OOJIBIIUX JAHHBIX, CIIOCOOBI OPraHU3aIllMU XPAaHEHHUS U JOCTYyMa K OOJBIITUM
JTAHHBIM; YMeTh BBITIOJTHSATH JIEMEHTHI aHATIN3a JAaHHBIX M HHTEPIIPETUPOBATH PE3YNIbTaThl, Pa3IuvaTh
xapaktepuctukd SQL u NoSql BJI, dopmynupoBars anroputmbl B mapaaurme MapReduce, BeiOpath
MTOIXO AN MHCTPYMEHT aHau3a OOJIBIINX JaHHBIX, BEIOPATh MOIXOIAIIYIO TEXHOJIOTHIO XPaHEHUS
OONBIINX JAHHBIX., BJaJeTh MAaTeMaTMYSCKUMH METOJAMH aHaju3a JOaHHBIX, SA3bIKAMH U
KOMIIBIOTEPHBIMHU METOIaMH 00pabOTKH.

1.3 MecTo q1ucuMIJIMHBI (MOIYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Kypc «O6paboTka 60JbIINX JaHHBIX» OTHOCHTCS K 0a30Bo# yacTu Osioka b1 nucnurminx
JucuunauHel (MOTY/IH).
Jnist u3ydeHusl IUCHUILIMHBI CTYJCHT JOJDKEH BIIAJICTh 3HAHUSIMH, YMEHUSIMU U HABBIKAMH 10
JUCHMIUTHHAM
JluckpetrHas mareMartuka, AjreOpanyeckue CTPYKTypbl, OCHOBBI MPOTrpaMMHPOBAHUS, AJITOPUTMBI
BBIUMCIIUTEIILHOW MaTeMaThKi, KOHCTpyHMpOBaHHWE alrOpUTMOB U CTPYKTYp JaHHBIX, Teopus
QITOPUTMOB M BBIYMCIHUTEIBHBIX IpoiieccoB, OCHOBBI TEOPUH BEPOSATHOCTEH W CTATUCTHYECKHX
METOJIOB, AJNTOPUTMBI M CTPYKTYpPbl JaHHBIX, MareMaThueckas JIOTHKAa W TEOpHUs aJrOPUTMOB,
WuTennexTyanbHblii aHaIU3 JaHHBIX.
3HaHUd, TONy4aeMmble TPU U3YUYEHUU JUCHUIUIHHBI «OO0paboTka OONBIIUX JaHHBIX»
WCIOJIL3YIOTCS TIPU HW3YYEHHH TMpodecCHOHANbHBIX AUCHUIUINH PacnpeneneHHble 3amaud U
anroputmsl, [IporpaMMupoBaHie B KOMIBIOTEPHBIX ceTsAX, OOMauHbIe BEIYUCTICHHS, MyIbTHAareHTHBIE
CUCTEMBI, a TakKe Ui padoT HaJ IUTIJIOMHOM M MarucTepckoit paboToil.

1.4 TlepeyeHb MIAHMPYEMBIX Pe3y/JbTATOB 00y4eHUs MO AUCHHUILIUHE (MOIYJIIO),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTeIbHOH NPOrPaMMBblI.
W3yuenne naHHOM yueOHOM AMCIMITIIMHBI HAlIPaBIeHO Ha (GOpMUpPOBaHHE y 00yUarOIIUXCs CIELY FOIIUX
npogeccHoOHATBHBIX KOMIIETCHIIUI W COOTHECEHHBIX ¢ HUIMHM HHAUKATOPOB A0CTHKCHHSA
kommnerennmii: OIIK-2; OIIK-3; ITK-5:



Kon u HauMeHOBaHNe MHANKATOpa™

Pe3yabTaThl 00y4eHU 1O AUCHUATIIAHE
(3Haem, ymeem, énaoeem (HAGbLIKU U/UTU ORI
oesamesibHOCHL))

OIIK-2 CniocobeH mMpUMEHSTh KOMITBIOTEPHBIE/CYIIEPKOMITBIOTEPHBIE METO/IBI, COBPEMEHHOE MIPOrPaMMHOE
obecriedeHre, B TOM YHCJIE OTCYECTBEHHOI'O IMPOMUCXOXKAEHMS, Ul pELICHUs 3aJad MpodeccuOHaIbHOI

JCATCIIbHOCTH

OIIK-2.1. 3HaeT OCHOBHBIE MOJIOKEHUS 1
KOHIIETIIMH B 00JIACTH NPOrpaMMHUPOBAHH,
ApPXUTEKTYPY SI3bIKOB MPOrPaMMUPOBaHUS,
TEOpPUH KOMMYHUKALUH, 3HAET OCHOBHYIO
TEPMHUHOJIOTHIO, 3HAKOM C COACPKAHUEM
Emunoro Peectpa Poccuiickux nporpamMm

3Haer ctaHaapThl 00pabOTKM U aHATN3a OOJIBIINX
JTAHHBIX, U TPeOOBaHUS, CBSI3aHHBIE C CO3aHNEM

u ucnoss3zoBanueM SQL u NoSQL cuctem xpanenus u
00paboTKH JaHHBIX

OIIK-2.2. 3Haer 0cOOEHHOCTH S3bIKOB
MIPOrpaMMHUPOBAHUS, TCOPHIO AJITOPUTMOB,
YMEET COCTaBJISTh MPOrPaMMbI

Hcnons30BaTh COBPCMCHHBIC HHCTPYMCHTAJIBHBIC U
BBIYUCIIMTCIIBHBIC CPEACTBA — A3BIK aHAJIN3a JaHHBIX
R, OCYHICCTBJIATE IOCTAHOBKY 3a71a4 aHaJin3a JaHHBIX,
BHU3YyaJIN3allUI0 HHTCPIPCTAINIO PC3YJIbTATOB

OIIK-2.3. ImeeT npaKkTHYECKHIA OIBIT
peleHuns 3a7a4u aHaJIn3a, HHTErpaIii
Pa3IMYHBIX TUIIOB IPOTPAMMHOTO
obecriedeHvsl, aHaTN3a TUIIOB KOMMYHHUKAIAN

Bnageer cnocoOHOCTRIO cOOMpaTh, 00pabaThIBaTh U
HHTCPIPETUPOBATH JAHHBIC COBPEMCHHBIX
HAayY4YHBIX HCCHeJIOBaHHﬁ, HeO6XO)II/IMBIe JIIsL
(GhopMUPOBAHHS BHIBOJIOB 10 COOTBETCTBYIOIIUM
HAaY4YHbIM HMCCJICIOBAHUAM

OIIK-3 CrocobeH k pa3paboTKe alTOPUTMHUYECKUX W MPOTPAMMHBIX PEIICHHH B OOJIACTH CHUCTEMHOTO U
MPUKJIATHOTO TMPOTPAaMMHPOBAHHUS, MAaTEMAaTHUYECKHX, WH()OPMAIMOHHBIX M HWMHTAIMOHHBIX MOJIEIEH,
CO31aHUI0 MH(OPMAIIMOHHBIX PECYPCOB INIOOATBHBIX CeTeH, 00pa30BaTeIbHOrO KOHTEHTA, MPUKIAIHBIX 0a3
TaHHBIX, TECTOB M CPEICTB TECTHPOBAHMS CHCTEM U CPEICTB HAa COOTBETCTBHE CTAaHAAPTaM M HCXOIHBIM

TpeOOBAHMSIM

OIIK-3.1. 3HaeT METOABI TEOPUH aJTOPUTMOB,
METOJIBI CUCTEMHOTO H TIPHUKIIATHOTO
MIPOrpaMMHUPOBAHUS, OCHOBHBIE TIOJIOKEHUS U
KOHIIEMIINH B 00JIACTH MaTEMaTHIECKUX,
WH()OPMAITMOHHBIX ¥ UMUTAIIHOHHBIX
MOJCIEH;

3HaeT MaTeMaTUYEeCKHe METObI aHATN3a JaHHBIX, METOJIBI
Y TIPUKJIaIHBIE S3BIKU U pa3paboOTKH MPOrpaMMHBIX
pelieHuii B 00acTi 00pabOTKK OOJIBIINX JaHHBIX,
MaTeMaTHYeCKUX, HH(POPMAIMOHHBIX U MMHTAITHOHHBIX
Mozenei.

OIIK-3.2. YMeeT COOTHOCUTH 3HAHWSI B
00JIacTH IPOTrPaMMHUPOBAHUS, HHTEPIPETAITUIO
MPOYUTAHHOTO, ONPENCIATH U CO3/IABaTh
WH(OpPMaITMOHHBIE PECYPCHI TII00ATHHBIX
cereil, 00pa3oBaTENEHOTO KOHTEHTA, CPENICTB
TECTUPOBAHUS CUCTEM

Ymeer KOPPEKTHO MOCTPOUTH
KpoccrutatpopMeHHOT 0 TIPIIIOKEHUS. Peanm3oBath
MporpaMMy, BKIIOYAIONIYI0  peau3alHi0  CEHCOPHO-
MOTOPHOM KOOp IMHAITHA " MPOCTPAHCTBEHHOT O
TTO3UIIMOHUPOBAHYS, aITOPUTMBI U3BJICUEHHSI 1 00pabOTKH
JMAHHBIX, BKJIIOYas BO3MOXKHOCTH aBTOHOMHOTO TIPHHSATHS
pemiennii Ha ocHoBe 1.

ApPXUTEKTYPY

OIIK-3.3. MeeT npakTUYECKUH OIBIT
MIPUMEHEHUSI pa3padO0TKH IPOrpaMMHOI0
obecrieueHus!.

Braneer s3pIkaMi CHCTEMHOT'O 1 TIPHKIIATHOTO
HpOrpaMMHUPOBAHHS JUTA Pa3padOTKN MaTEMaTHYECKHX,
MH()OPMAITOHHBIX U IMUTAIIMOHHBIX MOJIEIEH, IS
00paboTku HH(POPMAITMOHHEIX PECYpPCOB TIIO0ATHHBIX ceTel
Y IPUKJIAIHBIX 023 JaHHBIX.

IIK-5 Crioco6eH npuMeHsTh B IpodecCHOHaIBHOM IEITEIbHOCTH COBPEMEHHBIE S3bIKH ITPOrpaMMHUPOBAHHUS
1 METO/IbI TapaJuIeIbHON 00pabOTKH TaHHBIX, OIIEPAL[IOHHbIE CUCTEMBI, JJIEKTPOHHBIE OMOJINOTEKH 1 TTaKEThI

IIporpamMm, CETCBLIC TCXHOJIOTNMN

I1K-5.1. 3naer ocHOBHBI pa3pabOTKU U
peanu3anyy IpoLeccoB KU3HEHHOO IIUKIIA
MIPOrpaMMHOI0 0OecreyeHHs

CoBpeMeHHbIE S3bIKU U CPEACTBa 00padOTKH
JBIHHBIX (361K R, Python), mpukiaambie
OHMOJIMOTEKH [T aHAINU3a JAaHHBIX

[1K-5.2. YMeer npuoOpeTaTs U UCHONb30BaTh
OpPTraHHU3aLIMOHHO- YIIPABJICHUYECKNE HABBIKH B
poheCCHOHATBHON U COITMAIEHON
JeSITETbHOCTH

YMeeT npuMeHUTh CoBpeMeHHbIe s3bIKU (R 1
Python) u npukiaaHpie OMOIMOTEKH IS aHATN3A
JTaHHBIX, CHOPMYIUPOBATH HAYUHYIO THIIOTE3Y U
IPOBEPUTH €€ JJOCTOBEPHOCTh

[IK-5.3. imeeT npakTUYECKUH OIBIT

BJIQJICET CpeacTBaMu cOopa, 00pabOTKHU M aHAIHM3a




Kon u HauMeHOBaHNe MHANKATOpa™

Pe3yabTaThl 00y4eHUs MO AUCHUATIIAHE
(3Haem, ymeem, énaoeem (HAGbLIKYU U/UIU ORI
oesameibHOCHL))

YIIpaBJICHUA MPOLECCaAaMU JKU3HCHHOI'O IUKJIa

MPOrpaMMHBIX MTPOILYKTOB

0O0JIBIINX JaHHBIX, CPEJACTBAMHU OLICHKU
(P PEKTUBHOCTH PEIICHHIA

B pesynbraTe n3ydeHus: AUCIUTLINHBL y CTYICHTa (OPMUPYIOTCS:
MpeJICTaBICHUSI O (eHOMEHE OOJBIIMX MAHHBIX, O HAYYHBIX M TEXHUYECKHX MpobiemMax u
BO3MOJKHOCTSIX, CBSI3aHHBIX C UX TMOSIBJIIEHHEM, O TPEHAaX B 00JIACTU TEXHOJIOTUW XpaHEHUS U
aHajn3a OOJIBIINX JaHHBIX;
3HaHUSI TPUYMH BO3HUKHOBEHHS TPEHJA OOJBIIUX JAHHBIX, IPOIIECCOB aHaM3a OOJBIINX
JAHHBIX, OCHOBHBIX TOJIX0/I0B K 00pab0TKe OOJIBIINX MACCUBOB JIAHHBIX, OCHOB si3bIKa R;

ymeHus GOopMyIHpOBaTh aIropuT™Mbl B mapagurme MapReduce, BbpIOpaTh 1MOAXOASIINIMA
WHCTPYMEHT aHaiu3a OOJIbIIUX JaHHBIX, BBIOpATh MOJIXOJSAIIYI0 TEXHOJIOTHIO XpaHEHUS
OOJIBIINX JTaHHBIX.

Tabmuma 1. [IpodeccronanbHble KOMIETEHIIMH CTY/ICHTA

Ne |Muapekc | CopepxaHre KOMIETSHITTH B pe3ynbTare nzydeHus: yu4eOHOM TUCIMILIMHBI 00YJarOIIne
ILII. | KOMIIE- (nnm ee wacTn) JIOJIKHBI
TEHIIUU 3HATh YMETh BIIAJIETh
1. | OIIK-2 |CrocoGeH nmpuMeHsTh CTaHIAPTHI MCIIOJIH30BATh CrocOOHOCTHIO
KOMITBIOTEpHBIE/CYTIEp- 00paboTKH U COBpPEMEHHBIE coOupars,
KOMITBIOTEpHBIE METOIBI, aHanu3a OONBLINX WHCTPYMEHTAIbHBIE | 00padaThIBaTh U
COBPEMEHHOE JAHHBIX, U U BBIYUCIIUTENb- UHTEPIIPETUPO-
MIpOTrpaMMHOE TpeboBaHMS, HEIE cpeAcTBa (B BATh JTAHHBIE
obecrieueHne, B TOM YUCIIe CBSI3aHHBIE C COOTBETCTBHH C COBPEMEHHBIX
OTEUECTBEHHOI'0 CO3/IaHEM npoduieM Hay4HbIX
MIPOUCXOXKIACHNUS, JUIS Y MCIIOJIb30BaHUEM | IIOATOTOBKH), HCCIICIOBAHUH,
peleHus 3agad SQL u NoSQL OCYIIECTBIISITh HEOOXOUMBIE

Crioco0OeH MpUMEHSITh B

npodeccuoHaIbHOI CHCTEM XpaHEHHs M | TIOCTAHOBKY 3324 st opMHpOBa-
ACATECIBHOCTU O6pa6OTKI/I JAaHHBIX | aHaJn3a JaHHBIX, HUS BBIBOJOB I10
BH3YaJIH3AIHAIO COOTBETCTBYIOIIH
WHTEPIPETAITIIO M Hay9IHBIM
Pe3yIBTATOB WCCIICIOBAaHUSAM
OIIK-3 CriocoGen K paspaGoTke MaTeMaTHICCKUE BEITIOHSTH COOp U SI3BIKAMU
ATTOPHTMITIECKHX 1 METO/Ibl aHAJIN3a aHan3 TAaHHBIX, B CHUCTEMHOTO U
NPOrpaMMHbIX perreruii g |AGHHDIX, METOBI 1 TOM YHCIIE U3 CETH MIPHUKIIaTHOTO
0BIIACTH CHCTEMHOLO 1 MPUKIATHBIE sI3bIKH | VIHTEpHET, MPOrpaMMHUPOBAHU
MPHKITATIHOTO IUIS pa3paboTKu MIPOU3BO/IUTH S U pa3paboTKU
HPOrPAMMHPOBAHHS, MPOrpaMMHEIX WHTEPIPETAINIO 1 MaTEeMaTHYECKHX,
MATEMATHUCCKHX, perreHuii B 00JacTi | OIEHKY WH()OPMAITMOHHBIX
HH(OPMAITHORHBIX 1 00pabOoTKH OOJBIINX | MONyYESHHBIX 1 MMHTALHOH-HBIX
UMHTALEOHHBIX MOJEICH, JAHHBIX, pe3yIbTATOB MoJienel, s
Co3anHIO HHOPMAIHOHHBX | MATEMATHIECKHX, 00paboTKH
PECYPCOB TIOBATHHBIX CETEl, WH()OPMAITMOHHBIX U MH(OPMAITMOHHBIX
00pa30BaTEbHOr0 KOHTEHTa, |1 M A TaIMOHHBIX pecypeos .
NPUKITATHBIX 043 TAHHBIX, Moienei TII00aTBHBIX CeTer
TECTOB U CPE/ICTB H PHKIIATHBIX Ga3
TECTUPOBAHUS CHCTEM U MAHHBIX.
CPE/ACTB Ha COOTBETCTBUE
CTaHJapTaM M UCXOTHBIM
TpeOOBaHUSIM.
[IK-5 CoBpeMeHHBIE IIPUMEHUTH BJIaJICET




npodeccuoHaIbHOI SI3BIKH M CPEICTBA
JEeATEIbHOCTH COBPEMEHHbIE | 00paOOTKH JABIHHBIX
SI3BIKK TIpOorpaMMupoBaHust U | (361K R, Python),

METO/IbI MapauIebHON MIPUKIIaTHBIE
00pabOTKH TaHHBIX, OMOINOTEKHU 1A
OIEePaIHOHHBIE CHCTEMEI, aHaJIN3a JAHHBIX

3JICKTPOHHBIC OMOIMOTEKN U
MTaKEThI [IPOrPaMM, CETEBBIC
TEXHOJIOT'UH.

COBPEMEHHBIE SI3BIKH
(R u Python) u
MPUKJIaTHBIE
OMOIMOTEKHU 1A
aHajau3a JaHHbIX,
chopMyITUPOBATh
HAYYHYIO THIIOTE3Y
1 TIPOBEPHUTH €€
JIOCTOBEPHOCTH

cpencreamu coopa,
00paboTKK U
aHanu3a OOJIBIINX
JTAHHBIX,
CpencTBaMu
OILICHKH

3¢ heKTUBHOCTH
peleHuit

2. CTPYKTYPA U COAEP KAHUE JUCIHUITJINHBI

2.1 Pacnipenenienne TPY10éMKOCTH AUCHUILINHBI 110 BUAAM padoT

Oob11as TpyA0EMKOCTh AUCHHUILINHBI cocTaBiseT 4 3au.en. (144 yacoB), X pacnpeneneHue mno
BHJIaM paboT MpecTaBieHo B Tabmute (011 cmyoenmos ODO)

Bun yue6Hoit paboThl Bcero CemecTpbl
4acoB (uacer)
6
KonTakTHasi padoTa B TOM 4ncie:
AyIUTOpHBIE 3aHATHS (BCET0): 68,3 68,3
B Tom uucne:
3aHATHS JTEKIIMOHHOTO TUTIA 32 32
3aHATHS CEMHHAPCKOTO THITA (CEMHHAPBI, IPAKT. 3aHATHS)
JlaGopaTopHbIe 3aHITHS 32 32
HNHast KOHTPOJILHASA padoTa
KonTtpons camocTosiTebHOM paboThI 4 4
[Tpomexxyrounas arrecramnus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJIe 30,7 30,7
B tom uucne:
Kypcosas pabora
Ilpopabomxka yuebHoeo (meopemuueckoco) mamepuana 12 12
Buinonnenue unousuoyanvhvix 3a0anutl (n0020mosKa 12 12
Cco0bOwWeHull, npezeHmayuti)
Pegepam
Iloocomoska k mexkyuemy KOHmMpOIIO 58 58
KonTpoJs:
[ToarotoBka K sK3aMeHYy: 45 45
OO61mast Tpy10€MKOCTh yac 144 144
B T.4. KOHTaKTHas paboTta 68,3 68,3
3ad4. el 4 4

2.2 CTpyKTypa IUCHMIIJIMHBI:

Pacnpenenenue BuaoB yueOHOU pabOThI U UX TPYAOEMKOCTH MO pa3jienaM
JTMCHUUIUIMHBL Pa3aensl AMCHUIUIMHBL, U3ydaeMble B _6___ceMecTpe (ounas ¢popma)

KonngecTBo yacoB
Ne HaumenoBanue pazaenon Aymutopuas BI:);?:;HT
Beero pabora pabota
J | KCP | JIP CPC
1 2 3 4 5 6 7




BBenenne B 0oJnmme nannbie. Iloustue Data

Minig.

[IpuknaaHbie HHCTPYMEHTHI A7 paboThl ¢ Big
Data. Texnonorus MapRaduce. Hadoop.

28 8

12

TexHoJI0ruu aHAIM3a JaAHHbIX:

JKu3HeHHBIH UK aHaIu3a OOJIbIINX JaHHBIX,
CTaHJIAPTHI. AJITOPUTMBI KIIACCHU(PUKAIUY, 52 16
Kiacrepusanuu. llonarue koppemsnuu u
perpeccuoHHbI aHanu3. TecTupoBaHUE TUTIOTES.
KorautuBHbIi aHanu3 qaHHbIX. Buzyanuzanus

OOJIBIIINX JTAHHBIX.

16

TexXHOJJOruM XpaHeHus! 5OJbIINX JAHHbIX.
Pacnipenenennsie xpanunuina, NoSql 18,7 | 8
XpaHuJriia, KHaCCI/I(i)I/IKaIH/Iﬂ W IPUMCEPEI.

2,7

Hmoeo no pazoenam oucyuniunol: 98,7

HUKP

0,3

Umoco:

99 | 32

35,7

\Konmponw

45

Umoeo no oucyunaune: 144

[Tpumeuanue: JI — nekmuu, KCP — koHTpoIbHBIE 1 caMOCTOsITENIbHBIE padoThl, JIP — maGoparopHbie
sanstusi, CPC — camocrosrensHas paborta crynenrta, [[-moxman, PI'3 — pacuernHo-rpaduueckoe
3a/IaHHe.

2.3 Coneprxkanue pa3aesioB TUCUMILIUHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Ne HanmenoBanue Conepxanue pasnena @opma [Pa3pabor. ¢
pas3- pasaena TCKYLICTOfy4aCTUEM
nena KOHTPOJIA [IPEJCTaBU-
Ternei paboro-
maTenen
1 2 3 4 5
1 | BBenenue B IIpeanocbliiku (popMUPOBAHMS TPEHA JIP
00JIbIIIHE 00JIBIINX JAHHBIX
JIAHHBIE. * OCHOBHBIC BBI30BBI OOJIBIIHX JaHHBIX (4V)
Ilousitue Data » Onpenenenue TepMuHa "0oJbIIME TaHHbBIE"
Minig. » bazoBoe npexacrasienue o Map Reduce u
ITpuknaaHbie Hadoop

WHCTPYMEHTBI 11
paboTsl ¢ Big
Data.

Texnonorus
MapRaduce.
Hadoop.

» [IpencraBnenue o paboTe aHATUTHKA
HHcTpyMeHTHI 111 00pa00TKH 00J1bIINX
JAHHBIX

* 3HAKOMCTBO C SI3bIKAMH U MPUKIIATHBIMHU

nakeTamu st 00pabOTKU OONBIINX JaHHBIX.

* PaccmoTpeHue o0meit KOHIEeNIuu 1
CHHTaKcuca si3plka R (mpumepsr).




TexHoaorun
aHAJIN3a JaHHBIX:
Ku3HEeHHBIN HUKIT
aHan3a OOJBIINX
JIAHHBIX,
CTaHJapTHI.
ANropuTMBI
KJaccu(uKanu,
KJIaCTEpU3ALIIH.
ITonsarue
KOPPEJISIIIIU 1
pETrpECCUOHHBIN
aHaJIu3.
TectupoBanue
THUIIOTE3.
KoruntuBHEIM
aHaJIN3 JaHHBIX.
Buzyanusanus
OOJIBIINX JaHHBIX.

AHAJIMTHKA 00JBIINX JAHHBIX.

= [Iponecc aHaIUTHKH

» CraHJapThl )KU3HEHHOTO MUKIa Big
Data: CRISP-DM

KornuTuBHBII aHAJIN3 JTAHHBIX

» Bgenenue B Data Mining — nmoHsitue,
CTPYKTYpa, COCTABJISIFOIIUE U
COIYTCTBYIOIINE HAYKH.

*» 3amaun Data Mining u cmocoOsl ux
pemienns. Kiaccudukamus MeTOIOB
DM.

» (OGnactu npumeHenus DM.

=  Kunaccel cuctem DM.

» [Jlpomecc HakOIUIEHMS M aHAIU3A
JaHHBIX: A30yka KOTHHUTHUBHOTO
aHanmus3a.

AHaJIUTHKA 00JLIINX JAHHBIX.

MaTtemMmaTHuecKkasi CTATUCTHKA

OCHOBHBIE ITIOHATUS CTATHCTUKU U

JIECKpUNITUBHBIN aHAIU3

= [IIkaibl ©3MEPEHUIA.

» [‘eHepasibHasi COBOKYITHOCTb U BBEIOOPKA.

* HopwmanwsHoe pacnpeneneHue. Y poBeHb
CTaTUCTUYECKOU IOCTOBEPHOCTH.

= (CBOMCTBa OIMMCATEIBHBIX CTATHCTHK
(leckpunTUBHBIN aHATH3)

*  BuzyaibHOE MPEICTABICHUE TAHHBIX

=  Mepbl UBMEHYHBOCTH

Metoansl DATA MINING
= Jlanable & 3HAHHS
» Tumnosslie 3amaun Data Mining
= (OOy4aemble U HEOOyJaeMbIC 3a1a9n
»  JKwusnenHnslit ruki npoekra DM
» Maremarnueckuii annapar DM
= Crangaptel DM

3anaun kiaccuuKanuu ¥ KJIACTEPU3ALUMA
= Naive Bayes
= Desisison Tree
= RandomForest
= K-means
* R u MapReduse

Metoasl anain3a Ha rpagax

Caydaiinsle rpagsl, 6e3MaciTabHble rpadbl,
COLIMANIbHBIE CETH — CETH TECHOTO MHpa.
3aKOHOMEPHOCTH, METO/Ibl KJIACTEPU3AIMH Ha

rpagax.

JIP
PI'3




Koppeasinus, perpeccuoHHbIil aHATU3
o IlonsTue xoppensaunuu
o 3HaunMocTh K0d3(durnmenrta
KOppesuu
o  Bwuabl cBsI3u MeX/1y IEpEMEHHBIMH

TecTupoBaHue runores

o Buwunpl runores

o IlpenBapurtenbHBIN aHATU3 JAHHBIX

o Ilapamerpuueckre u HEMapaMETPUUECKUE
TECTHI.

TexHoJa0rumn
XpaHeHusl
00JIbIINX
JAHHBIX.
Pacnpenenennsie
XpaHWIHIIA,
NoSql
XpaHWIIHIIA,
KJaccupukanus u
MIPUMEPHI.

XpaHuIUIIA JAHHBIX
*  XpaHunuia JaHHbIX
o OLAP u OLTP cucremsl
o Xapakrepuctuku BigData u xpanunuia
JAHHBIX
o Ilouemy He permsauronnsie CYB/1?
* TpeOGoBaHMs K XpaHUJIUIIAM JaHHBIX
* PerpeccuonHsIi aHAIN3
Pacnpenesiennsie 60a3bl 1aHHbIX NOSQL.
Pemenune 3agau Data Mining.
3agaun kiaaccupuKanum, KJIacTepu3alum
2. Pacmpenenennbie 6a3b1 manHbpIx NOSQL
»  Tumer NoSQL
* Penmkanus v mapIuHT
= [Ipumep NoSQL BJ{

JIP

2.3.2. 3aHATHS CEMUHAPCKOI0 THIIA

3aHATHA CCMHUHAPCKOI'0 TUIIA — HE IMTPECAYCMOTPCHEI.

2.3.3. JlaGopaTopHble 3aHATHUS

Ne

paboThl

No pazpena
JUCLHUILINHBI

HanmenoBanue 1abopaTopHbIX paboT

1

1

O3HaKOMJIEHHE ¢ CHHTAKCHUCOM s3bIKa R JUIA aHaJIn3a I[aHHBIX.(4‘I)

2

1

CriocoObl MOATOTOBKH U 0TOOpaxkeHus NaHHBIX B R (44). Bo3moxxHOCTH
BBOJIa/BBIBO/IA.

3

Pemenne 3agau Ha Gosbux rpadax (24).

N

Cnioco6sb1 aHanu3a JaHHbIX B R. [losrydeHne nepBUYHBIX 3JI€MEHTapHBIX
XapaKTEePUCTHUK O HAOOpax JaHHBIX (JIEMEHTapHbBIE CTATUCTUKN).
Crnioco6b1 MMITOpTa/3KCIIOpTa TaHHBIX(24Y).

Pabora ¢ quarpammamu u rpadukamu B R (24).

[IpoBepka craTuCTHUECKUX TUTIOTE3 (41)

KoppensimoHHblil aHaIn3 U perpecCUOHHBIN aHaIN3 JaHHBIX (24)

| N[O

NIDNIDNIDN

Pemrenne 3amau Data Mining.
3anaun KIacCU(PUKAIINU, KIACTEPU3ALIUU: ICPEBbsI PCUICHHIA,
RandomForest, k-means. (44)

I/ISY‘-IGHI/IG TIPpUHIHUIIOB paGOTBI pacnpeaciCHHbIX 0a3 JaHHBIX

10

1-3

Kpyrunerii cron: CoBMecTHOe 06cykaeHne pesynsratos P13

11

1-3

OO6cyxeHrne UTOroB Kypca




2.3.3 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

2.3.4 PacueTrHo-rpadguyeckue 3aganus (MHIUBHIYaJIbHOE 3aaHHe)

B npouecce U3Y4EeHUS muctumuinebl "OO0paboTka  O0NbIINX JaHHBIX" CTyJAEHTaMU
BBITIOJTHSETCS. OJJTHO pacdyeTHO-rpaduveckoe (MHIUBHIyAIbHOE) 3a1aHie. TeMbl 3a1aHuil UIS KaKIoro
CTyzeHTa pa3nuyHbl. 3agada PI'3 cocTouT B mpoBepke yMEHH CTYAEHTOB U MpoBepke 3¢dekTuBHOCTH
HX CaMOCTOSATENIbHOM pabOThI B IJIaHE cOOpa M aHAIM3a JaHHBIX.

Tewmbl 3a1aHUl €KEroJHO 0OHOBIISIOTCS. OO6uas TeMaTuka COOTBETCTBYET TEMaTHKe
1a00paTOPHBIX padoT.

[Mpumepsl PI'3 — 3aganus Ha aHAIU3 TaHHBIX

3arpy3uTh JaHHBIE B TaOMUIly (HMKE) U3 YKa3aHHOTO MCTOYHUKA U IPOAHAIU3UPOBATh B3aMHOE

BIIUSIHUE TTapaMEeTPOB, 0TOOPA3UTh KOPPEIIALIHIO:

Pocra BBII Ha mpupoct Hacenenus

[IpupocTta HaceneHus Ha TUHAMUKY 06€3paOOTHIIBI

[IpupocT nroaeit ¢ BeICIIMM 00pa30BaHUEM Ha POCT IPOMBIIIIIEHHOTO MPOU3BOACTBA

[IpupocT nroaeit ¢ BeICIINM 00pa30BaHUEM HA Pa3BUTHE HAYKU

[IpupocT nroaeit ¢ BeICIIMM 00pa30BaHUEM HA JUHAMUKY JOXOJI0B Ha YTy HACETICHHS

JlunaMuky 6€3pabO0THIIBI HA JUHAMUKY TPECTYITHOCTH

C nOMOIIBIO PErPECCHOHHOTO aHaIM3a HallAUTE 3aBUCUMBbIE IEPEMEHHBIE U

MOSICHUTE BIIMSTHHE HA HUX HE3aBUCHMBIX [IEPEMEHHBIX.

h. C momompto ¢pyuknuu predict() (cm. nekuuu u help()) mocTpoiite MPOrHoO3 Mo
CTOJI0I1Ly, COOTBETCTBYIOIIIEMY BAPHAHTY.

@+ooo0oTe

Tonbt o HpPIp?CT 5o o
£, fwoi | 3BE| B
é <l = HOJIYYUBIITHAX 55 3 = 5
(&)
= = = g 5 = O4HOE o O E s= 8 g2
=i M SES s 2 9 = o © E 2 EE
5“:’; m =9 S z a2 BEICIILIEE E 2 x ggg = =
< < ) < <
S 8 H =" T 25 obpa3oBaHue 2 S 7 =29 =3
151 Q = o O jont X o
S 8 S = 8 s & A S 2K =58 = &
(SR ~ H© N E E AL R H ez HE
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015

Oruet no BeimoHeHuo PI'3 JAOJDKCH COACPKATh:

2. TIOCTaHOBKY 3a/1a4H;

3. chopMupoOBaHHbII HAOODP JaHHBIX;

4. TEeKCTBI CKPUIITOB Ha si3bIke R;

5. pe3ynbTaThl TECTOB HAa MPOBEPKY FUIOTE3 O KOPPEISALMH, OLIEHKA PErPECCHH,
BBIUMCIIEHUE KOPPEISILIMY B TEKCTOBOM U Irpa)udecKoM BHJIE.

SCHOE U TIOJJpOoOHOE MOSCHEHHE KaXJIOTO Pe3ysibTaTa, CJIOBECHYIO TPAKTOBKY I'pa(HKOB;
BBIBO/IbI;

8. CIHCOK MCHOJIBb30BAHHON JUTEPATYPHI.

~No
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2.4 TlepeyeHb y4eOHO-MeTOAMYECKOI0 o0ecneyeHusl A5l CAMOCTOSATeIbLHOM
padoThI 00y4aOIIMXCH M0 JUCHHUILTIMHE

Ilepeuenp y4eOHO-METOIMUECKOTO

Reduce. [Toacuer kon-Ba ciioB, peanu3arus
anropuTMa k-means B pamMKax napajgurmbl
Map Reduce ¢ ucnonszoanuem Hadoop.
Urenne nmyOnukamuii o pacrpeneaeHHbIX
XPaHWJIUILAX JAHHBIX, UX 0COOEHHOCTSIX U
NPUHLIMIAX — TOCTPOCHUS
pacrpeneneHHbIX (paiIoBbIX CUCTEM.

Ne Buxg CPC oOecriedeHus AUCIIUILUINHEL I10 BBITOJIHEHUIO
CaMOCTOSITEIbHON pabOThI

1 2 3

1 Pa3nen 1. Urenue mybaukaiuii mo IIpuxonpko T.A. Metoanueckue ykazaHus Io
ucropun passutua Big Data, Data |prmonnenuro nabopaTopHbIX paboT Ho
Mining [3-5]. M3ydenne s3pika R m  |gucoummune «O6paboTKa GONBIIMX JAHHBIX,
Phython [7,8] ocH. criucok, [1-4] - YTBEP)KIEHHbIE KaepOoi BEIUNCIUTEIbHBIX

JOTIOTHUTEIbHBIMN. TEXHOJIOTUI.

2 Pazpen2. M3yuenue gactu Kypca [Ipuxoapko T.A. Meroanueckue ykazaHus 10
Introduction to Data Science [6], BBITIOJTHEHUIO J1TA00PATOPHBIX pabOT MO
ITOCBSIIEHHON BU3yaJIu3alyy. muctuminie «O0padoTka O0IBIINX JTaHHBIXY,
Busyanuszanus ctaniapTHbIX HaOOpOB YTBEP)KIEHHbIE KaepOoi BEIUNCIUTEIbHBIX
JAHHBIX TTpu oMoy Tableau. TEXHOJIOTHH.

3 Pasnen 3. Uyuerne mapaaurvst Map IcTOYHMKHA OCHOBHOM M JTOTIOJHUTEIBHOM

TUTEpaTyphl

Y4eOHO-MEeTOMYECKHE MaTEPHAIIBI JIJII CAMOCTOSITEIIbHONW PabOThl 00YJarONIUXCS U3 YHCIIa
WHBAJUJIOB | JIHII C OTPAaHMYCHHBIMHA BO3MOKHOCTSIMH 3710poBhs (OB3) mpenocrapistores B popmax,
aIalITHPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbS M BOCIIPUATHS HHPOPMAITUH:

Jlis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B IIe4YaTHOI opme yBeIHMYeHHBIM HIPUPTOM, B POpME IIEKTPOHHOTO TOKYMEHTA,

Jlyig U1 ¢ HapyIICHUSIMH CITyXa:

— B miedyaTHoOU opme, B hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO arnapara:

— B miedaTHoi opme, B hopMe AIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA

oOyuaromuxcs.
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
Cemectp | Bun zansatus Hcnonb3yemble HHTEpaKTUBHbBIE KonnuectBo uacos
(JI, ITP, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU
JI KomnbroTepHble npe3eHTalnnu 1 00Cyx1eHue 32
Paz0op KOHKpEeTHBIX cUTYyaluH (3a1a4),
TP TPEHUHTU N0 PELICHHUIO 331a4, KOMIIbIOTEpHbIE 32
CUMYJIALUU (TIPOrpaMMHUPOBAHUE aJITOPUTMOB),
HOJITOTOBKA U 00CY)KJIEHHE JTOKJIaJI0B.
KPC KonTposnpsHast pabota 4
Hroro: 68
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I[JISI Jiu1 € OTrpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBBA MPCAYCMOTPCHA OPraHu3anus
KOHchIBTaHI/Iﬁ C UCIIOJIb30BAHUECM BHGKTPOHHOf/i IIOYTHI.

4. OHEHOYHBIE CPEACTBA JJIsd TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTHA U MIPOMEXYTOUYHOM ATTECTAIIUU

4.1 @D oHJ O1LIEHOYHBIX CPEaACTB AJisl MPOBEACHUS TEKYHICI0 KOHTPOJIA

HaunmMeHnoBaHnue o11eHO4YHOT 0O

co3/1aBaTh HH(GOPMAIIMOHHBIC
PECYPCHI TTI00ATBHBIX CETEH,
00pa3oBaTeNbHOTO KOHTEHTA,
CPEIICTB TECTUPOBAHUS
CUCTEM

peanu3anuo CeHCOPHO-MOTOPHOM
KOOpAWHAIINU U
IIPOCTPaHCTBEHHOT'O
TTO3UIIIOHUPOBAHUS, aJITOPUTMBI
W3BJICUCHUS U OOpPAOOTKU JIaHHBIX,

No Kox u nHaumenoBanue CpencTBa
Pesynbrarer 00yueHus =
n/m HHAUKATOpA Texymmii IIpomexyTouHas
KOHTPOJIb aTTecTalus
OIIK-2.1. 3Haer ocHOBHBIE 3Haer cTaHaapThl 00paboTKH U Omnpoc no Bompocsr 1-43
MOJIOKEHUS ¥ KOHIICTIIINY B aHasu3a OONBIINX JNAHHBIX, U Teme
00J1acTy MPOrpaMMHUPOBaHUs, | TPeOOBAHUS, CBA3AHHBIE C J1a00paTOPHBIX
APXUTEKTYPY SI3bIKOB CO3JIaHrEM pabor.
1 IIpOrpaMMHUpPOBaHus, Teopun | U ucnoib3zoBanneM SQL u NoSQL
KOMMYHUKAIIUH, 3HAET CHUCTeM XpaHEHHs u 00paboTKh
OCHOBHYIO TEpMHUHOJIOTHIO, JTAHHBIX
3HAKOM C COJIEpKAHHEM
Enunoro Peectpa
Poccuiickux nporpamm
OIIK-2.2. 3naer Hcmonp30BaTh COBPEMEHHEIS Ompoc o Bompocsr 1-43,
0COOCHHOCTH SI3BIKOB WHCTPYMEHTAIBHBIC H Teme BBIHOCHMBIC Ha
[IPOrpaMMUPOBAHHUS, TEOPUIO | BBIYUCIHUTEILHBIC CPENICTBA — SI3BIK | JIJAOOPATOPHBIX | 3a4eT
2 aJTOPUTMOB, YMEET aHaM3a JaHHbIX R, ocyiiecTBiats | pador.
COCTAaBJIATH IPOrPAMMBI IIOCTAHOBKY 3a/1a4 aHaJInu3a JaHHBbIX,
BU3YaJIM3aLUI0 HHTEPIIPETALIUIO
PE3YJIbTaTOB
OIIK-2.3. Nmeer Bnazeer cioco6HOCTRIO coOMparh, | Ompoc 1mo Bompocsr 1-43,
MPaKTUYECKUH OIBIT 00pabaTsIBaTh U TeEME BBIHOCHMBIE Ha
peleHys 3a1a4 aHaJIn3a, WHTEPIPETUPOBATH JJAHHBIC 71a00paToOpHBIX | 3a4er
3 HHTErpaly pa3InyHbIX COBpPEMEHHBIX paoor.
THUIIOB IPOI'PaMMHOTO Hay4YHBIX FICCIIETOBAHMIM,
obecriedeHys, aHaIn3a TUIIOB | HEOOXOAUMBIE ISt (POPMHUPOBAHHMS
KOMMYHMKaLIUH BBIBOZIOB 110 COOTBETCTBYIOLINM
HAay4YHBIM HCCIICIOBAHUSIM
OIIK-3.1. 3naer meroabt 3HaeT MaTeMaTUIeCKHe METOIbI Omnpoc mo Bomnpocsr 52-86,
TEOPUH AJITOPUTMOB, METOZIBl | aHAJIN3a JAHHBIX, METOMBI U TeMe BBIHOCHMBIE Ha
CHCTEMHOT'0 U IPUKIIATHOTO MIPUKJIAHBIC SI3BIKU AJIS 1a00paToOpHBIX | 3a4er
MIPOrpaMMHUPOBAHUS, pa3paboTKu MpOrpaMMHBIX pabor.
4 OCHOBHBIE TIOJIOXKEHUS U pemreHuii B ob6macTa 06paboTKu
KOHIIEIINH B 00J1aCTH OOJIBIINX JAHHBIX,
MaTeMaTHYECKHUX, MaTeMaTHYECKHX,
WH(POPMALTUOHHBIX U MH(OPMAIIOHHBIX U
MMHUTALMOHHBIX MOJIETIEH; MMHUTALMOHHBIX MOZENEH.
OIIK-3.2. YMeeT COOTHOCUTB | YMeeT KOPPEKTHO MOCTPOUTH Omnpoc no Bompocs! 52-86,
3HaHUs B 001aCTH APXUTEKTYPY TeMe BBIHOCHMBIE Ha
MIPOrpaMMHUPOBaHH, KpoccraTgopMeHHOr 0 na00paTopHBIX | 3a4er
HHTEPIPETALNIO npuioxeHus. PeanusoBaTh pa0or.
5 MIPOYUTAHHOIO, ONPEAENISATh U | MPOrpaMMy, BKIIOUAIOIIYIO
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BKJIIOYasi BO3MOKHOCTH
ABTOHOMHOT'O TIPUHATHUS PeIICHU I
Ha ocHoBe M.
OIIK-3.3. Nmeer Bnaneer si3p1kaMu CUCTEMHOTO U Ormpoc o Bomnpocsr 52-86,
MPAKTUYECKUH OIBIT MPUKIIaTHOTO IPOrPaMMUPOBAHHS TeMe BBIHOCHMBIC Ha
MPUMEHEHUS pa3padoTKH JUIsl pa3pabOTKH MaTeMaTHIECKHX, nabopaTopHBIX | 3a4eT
6 MPOrpaMMHOT0 obecrieueHrs. | HH()pOPMAIMOHHBIX 1 UMUTAIIMOHHBIX | paboT.
MoJIeIeH, 11 00paboTKH
WH(POPMAIIMOHHBIX PECYPCOB
III00ANIBHBIX CeTel M MPUKIIaTHBIX
0a3 JaHHBIX.
T1K-5.1. 3Haer ocHOBBI CoBpeMeHHBIE SI3BIKH U CPEICTBA Ormpoc o Bomnpocer 27-51,
pa3pabOTKH U peaaTnu3aluu 00paboTKH MBIHHBIX (S3BIK R, TeMe BBIHOCHMBIE HA
7 MPOIIECCOB KU3HEHHOTO Python), npukiaaneie OHOIMOTEKH | Ta0OPATOPHBIX | 3a4eT
UKJIa IPOrPaMMHOTO JUISL aHaNM3a JaHHBIX pabor.
obecrieueHust
[IK-5.2. Ymeer npuoOperats | YMeeT IpUMEHUTh COBPEMEHHbBIC Omnpoc no Bompocsr 27-51,
1 HUCIIOJIb30BATh si3piki (R u Python) u npuknanaeie | Teme BBIHOCHMBIE Ha
8 OpraHU3aIMOHHO- OMOJIIMOTEKH [T aHAK3a JAaHHBIX, | JJAOOPATOPHBIX | 3a4er
yIpaBJIeHYECKNE HABBIKU B cOpMyIUPOBATH HAYIHYIO pabor.
npodecCHOHANBHON 1 TUITOTE3y U IPOBEPUTH €€
COIMAJILHOM JISSITENbHOCTH JIOCTOBEPHOCTD
IIK-5.3. Umeer BIIJICET CpeICTBaMu coopa, Ompoc o Bomnpocer 27-51,
MPAKTUYECKUH OIBIT 00paboTKK 1 aHamm3a OONBIINX TeMe BBIHOCHMBIC Ha
9 yIIpaBJICHHS MTPOIIECCaMHU JAHHBIX, CPEACTBAMH OIICHKU nabopaTopHBIX | 3a4er
JKU3HEHHOT'O I[UKJIa 3((HEeKTUBHOCTH PEIICHUIM padoT.
MPOrPaMMHBIX MTPOJTYKTOB

@®oHI OIIEHOYHBIX CPEJICTB JUCIUIUIMHBI COCTOUT U3 CPEICTB TEKYIETO KOHTPOJIS (BOIIPOCHI
npu 3amute JIP, KOHTpoJIbHON pabOTHI) JIAOOPATOPHBIX PabOT, CPEACTB UTOTOBOM aTTECTAIMHU

(3aueT B 6 cemecTtpe).

OLIeHKa YCIIEBACMOCTHU OCYIICCTBIIACTCA 110 pE3YJIbTaTaM:

- BBIMIOJIHEHUS JTA0OPaTOPHBIX padoT;

- BBINIOJIHEHUS 1a0OpaTOPHBIX padoT;

- OTBE€TA Ha DK3aMCHC (,Z[J'Iﬂ BBIABJICHUS 3HAHUA U IIOHUMAaHUS TECOPETUYECKOT'O

MaTcpurajia I[I/ICI_[I/IHJ'II/IHBI).

TeKYH_[Hﬁ KOHTPOJIb BKJIIFOYACT KOHTPOJIbHYIO pa60Ty 10 UTOIraM nepBoﬁ IMOJIOBUHEI KypcCa.

Ipumep sx3amenayuonHo2o burema:

1. Jlaunsie, nuadopmanus, 3HaHUSA — B 4eM omnuuns? Obmactu, rie 3dhdektuBHO ucnons3yoTes Big Data,

MIPUMEPBHI.

N

CBolicTBa onmcaTenbHBIX CTATHCTUK (JleCKpUNITHBHEIN aHanu3). Mepbl H3MEHYNBOCTH.

3. Uro Takoe HauWBHEIIA OaitecoBckuii anroputm? Kakyro 3agaqy 00paOOTKH JaHHBIX OH BBHIOTHSET?
[IpuBenuTe u nmosicaute popmyiy Teopema batieca.

4. HWupuBuayalbHOE 3aJjaHHE.

[Ipumep 3amganus x Ounery:

Jlnst urenus Qaiina BOCIONb3yiTeCh KOMaHI0M
chem <- read.csv(file = file.choose(), header = TRUE, sep =",")

Jan naracer: SmokeBan.csv
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Coxkpamatot JIu 3anperst Ha Kypenue Ha Pabouem Mecte Kypenune?

Onucanme

OrieHKa BIIMSHUS 3aIIpeTa Ha KypeHue Ha paboueM MecTe Ha KypeHUe paOOTHUKOB, pabOTAIOIINX B
MTOMEIICHHUSX.

®opmar

OpeiiMm maHHBIX, coaepxamuit 500 HaOII0eHu IO 7 TepeMEHHBIM.

KYPWIBIIMK (pakTop. SIBisieTCs U NaHHBINA YEIOBEK B HACTOSAIIEE BPEMsI KYPHIIBIIUKOM ?

0an ¢akTop. CymiecTByeT JIU 3ampeT Ha KypeHue B paboueii 30He?

Bo3pacT- BO3pacT B romax.

o0pa3oBaHue, YKa3bIBAIOIINI HA HAUBBICIINI IOCTUTHYTHIH YpOBEHb 0Opa30BaHus: OKOHYaHUE CPEaHEH
Kokl (hs), BBIMYCKHUK CpeHeN MIKOJbI, KAKOW-THO0 KOJIIE/IK, BRITYCKHUK KOJUICIKa, CTEICHb
Marucrpa (WJIx BbIIIE).

afam daxTop. SBnsercs mu nHAMBUI adypoaMepUKaHIeM?

hispanic ((1aTuHOaMepukanen) axTop. SIBigeTcs T UHIUBU JJATHHOAMEPHKAHIIEM?

1moJ1 paKTop, YKa3bIBAIOLIMN Ha MOJ.

[ompobrocTr SmokeBank - 310 Habop maHHBIX ¢ HaOMOAcHUIMHU 32 SO0 paOOTHUKOB, pabOTAIOIIHMX B
MTOMEII[CHUH, KOTOPBIH SIBJISICTCS MOJAMHOXECTBOM Ha0Opa JJaHHBIX, COOpPaHHBIX B paMKax HalnoHaapHOTro
orpoca 1o BompocaM 31ipaBooxpaneHust B 1991 romay, a 3aTem cHoOBa (C pa3HBIME pecrioHieHTaMu) B 1993
roay. HaGop maHHBIX cofiepKUT HH(OPMAIIMIO O TOM, TIOATIA AN WK HE TIOAIAa Il 1Ol ISHCTBUE 3ampera Ha
KypeHue Ha pabodeM MecTe.

7.

1.
2.

5.
6.

Haiitu cpennuit Bo3pacT KypHIIbIIUKOB (HE MCIIONB3YS ITHUKN).

[MoxcunTaTh YKCI0 KypUIIBIIUKOB apoaMeprKaHIeB MOJIOKe 35 jieT. M OTIeNbHO KypHIIBIITMKOB
JaTUHOaMepHuKaHIeB crapiie 30 ner.

[IpoBeputs BnusHIE 00Pa30BAHUS U TO, SBJISETCS JIM YETOBEK B HACTOSIIEE BpeMs KypHIIBIIIIKOM, a
TaK)Ke BIIMSHUE TT0JIa HA KypEeHHE.

ITocTponTh GOKCILTOTHI, COMTOCTABIISIONTNE COOOIIECTBA KYPIIIBIIUKOB ahpoaMepUKaHIICB,
JIATHHOAMEPUKAHIIEB M BCEX OCTAJBHBIX.

[IpoBeputh rUMOTE3Y O CpEeIHEM BO3PACTE KYPHIIBIIUKOB BCEX TPEX TPYIIIL.

ITocTpouTh rUCTOrpaMMBbI IO TPEM TPYIIIIAM JIFOAEH.

[TomydeHHbIE pe3yNIbTaTHI TOKA3aTh M MPOKOMMEHTHPOBATH YCTHO.

*) Bee epaghuxu 00131cHbL CONPOBOIHCOAMBCA 3A201108KAMU U HOORUCAMU RO OCAM.

Ilepeuenb BONpocoB, 1Jisl NOATOTOBKHU K IK3aMeHY

Ji1
1. HazoBute nctounmnku mospiaeHns boapmmx JlaHHBIX.
2. B kakux o0macTax nesTenbHOCTH UCTIONB3YIOTCS OOJIBIINE TaHHEIE, TPUBECTH IPUMEPHI.
3. OCHOBHEI€E BBI30BEI OONBIINX JaHHEIX (6V).
4, Onpenenenrie TepMruHa "OONBIINE JaAHHBIE", HCTOYHUKN TTOMYYSHHS OOIBINNX TAHHBIX.
5. [lepeuncnuTe u oxapakTepuU3yNUTe JIOTUUECKUE CIION IS PabOTHI ¢ OONBITNMH TaHHBIMHU.
6. Janneie, nabOpMAaIus, 3HAHNAS — B YeM OTITUIHS?
7. Ob6nacTu nesTenbHOCTH, Tae 3 (HEeKTUBHO Heronb3yroTes b/, mpumepsr.

JI2
8. KaxoBbl OCHOBHBIE HHCTPYMEHTHI aHAJIMTUKY OOJBIINX JTAHHBIX, TPOBECTH CPABHHUTEIHHYIO

XapaKTEePHUCTHUKY.

9. CpaBHutenbHast xapakrepuctuka R u Python.

10. OxapakTepu30BaTh KOHCTPYKLMH fA3bIKa R

11. IlepeuncnuThb THIBI 536K R, IpUBECTH MpUMEpEI.

12. CtpykTypsl ¥ TUIIBI JaHHBIX B sI3bIKE R, mpruBecTH mpumepsl.

13.  Bekropsl, MaTpuupbl, ¢peiiMbl 1 pakTopsl B R. CX0ACTBO U pa3nuuus, criocoOsl 00padboTKH.
14.  TlpuHIMI MacCHBHBIX (BEKTOPHBIX U MATPHYHBIX BBIUHCICHHH B R).

JI3

14




15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

37.
38.
39.

40.

41.
42.
43.

44,
45.

46.
47.
48.
49.

50.
51.

52.
53.

OcHOBHBIE OHATHS CTATUCTUKU U AECKPUNITUBHBIN aHATIN3

I'enepanbHas COBOKYIMHOCTB M BEIOOPKA.

IIIxans! ©3MepeHU.

Meps! LEHTPAIBHON TEHIECHLIUH, UX CPABHUTEIbHBIA aHAIIN3.

Bunapr pynknuii pacnpenenenus. HopmansHoe pacnpenenenne. Y poBeHb CTATUCTUYECKONW JOCTOBEPHOCTH.
CBoiicTBa OnucaTeNbHBIX CTATUCTUK (JleCKpUIITUBHBIN aHAH3).

IIepeuncnuTh U OXapakTepU30BaTh MEPHI U3MEHYUBOCTH.

JI4
Crnioco0b! TpahuvecKoro npecTaBiCHUs JaHHbIX.
[Tpumeps! nCTIONB30BaHUS THUCTOTPAMMEI 151 00padoTku oTorpaduii M OLEHKN KauecTBa U3/IeIIHIA.
Bugpl cron04aTeix 1uarpaMM 1 UX UHTEPIPETalusl.
Boxplot u ero untepnperaius, CBS3b 3TOro rpaduka ¢ APYruMH dIEMEHTAMH aHAJIN3a.
J1ist 9ero Hy»KHBI TUTIOTE3bI B aHAIN3E TAHHBIX, KAKHE CYIIECTBYIOT MPHUEMBI Pa0OTHI C THITOTE3aMU?
JIS
OmnummTe cTaHIapThl XKu3HeHHoro nukita Big Data.
Uro Ha3bIBaeTCs KOTHUTHBHBIM aHAJTM30M JIAHHBIX ?
HazoBuTe Tanbl HHTEITEKTYAIBHOTO aHANM3a JJaHHBIX.
Uro Takoe craTHCTHYECKOe 00yueHue?
B 4em pasnuIa Mexy onucaTeIbHBIME U TIpeJicKa3aTebHbpIME 3aadamu DM? Kakue mMeronbl aHanmmza
JydIIe MPUCIIOCOOIEHBI JUTS ONMCATENBHBIX, 8 KaKue JUIs TIpelicKa3aTenbHbIX 3a1a4?
B kakux ciydasx Jnydiie UCIONb30BaTh JIMHEWHBIE, a KOTJIa HeJTMHEHHbIE MOJICITU aHaIn3a JaHHBIX?
[MpuBeanTe MaTeMaTHYECKOE BHIPAYXKEHUE [Tl TAPAMETPUIECKON MOJIETH CTATHCTHYECKOTrO 00yUYeHNs, st
KaKHX 3aJla4 aHaJIM3a JAHHBIX WX JIydIlIe NCIIOIb30BaTh?
B 4em coctosiT mpenMyIecTBa U HEJIOCTATKU HellapaMeTPHUYECKHX MOJIeNel aHali3a JaHHBIX, KakK
OCYIIECTBUTH BEIOOP MEXK]y TapaMEeTPHUYECKON 1 HellapaMeTpHUecKOi MOJIENbI0?
Kak BbInonHsercs: u3sMepeHue KauecTBa MOAEIH aHalIu3a JaHHBIX?
B gem coctouT dhyHIaMEHTaIEHOE CBOMCTBO CTATUCTHUECKOT'0 OO YICHMS?

JI6

Ocuosuble 3agaun Data Mining. Kakue qucriiummnst oxBatsiBaer Data Mining?
Knaccudukarus meromor DM.
IMonsiThe KIacTepHoro ananmsa, Kiaccuukamus anropuTMoB KTacTepU3aliyu.

3aueM Hy»Ha Mepa OJIM30CTH B KiacTepu3anui? B 4eM J0CTOMHCTBA alrOpUTMOB, IIOCTPOSHHBIX HA OCHOBE
teopuu rpados? [lepeunciuTe BUALI alTOPUTMOB KITacTepH3aIliy Ha Tpadax.

B 4em cyTh anropuTMOB HaXOXKACHHSI KBaIPATHIHON OIIUOKH?

[Tnockue aNropuTMBI KIaCTepH3aIMU TePEUHCITUTh, 0XapaKTEpPU30BaTh PaboTy.

[MosicauTe CyTh pabOTHI AITOPUTMOB HAXOX/ICHUS CBS3HBIX KOMIIOHEHT M aJITOPHUTMOB MOKPHIBAIOIIETO
JepeBa.

OnumwuTe mard MoCTPOSHUS JCHIPOrPaMMBEL.

B 4em cocTouT CyTh CTaHAAPTU3AIMA U HOPMATH3AIUH MTEPEMEHHBIX, 32aUeM OHU HY)KHBI?

JI7
Uro Takoe HanMBHBIN OaliecoBckuii anroputM? Kakyro 3amaqy oOpaOOTKH TaHHBIX OH BBITIOIHSET?
[IpuBenute u nmosicante Gpopmyiy Teopema baiieca.
JepeBbs pelieHii, ONMUIIKTE Mpoecc paboThl, IPUEMbl OCTAHOBKU PadOTHI JiepeBa.
Kakwue Ture! nepeBbeB peleHnid Bbl 3HaeTe, KaKKe NHIIEKChI HCIIONIb3YIOTCs P padoTe nepesa, i 4ero,
YTO TAKOE SHTPONHA?
HazoBuTe 10CTOMHCTBA M HEOCTATKH JEPEBHEB PEIICHHUS.
[puamumn paborer RandomF orest.

JI8

Data Mining vs. Machine Learning — B yem oTiinuus?
Hapucyiite cxemy knaccuukanuym METOAOB MALTMHHOTO O0Y4EHHSI.
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54.
55.
56.

57.

58.
59.
60.
61.

62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

75.

76.

77.
78.
79.
80.

81.
82.
83.

84.
85.

86.

Ob6yuenue c yunteneM u 0e3 yuutens. [IpuBequre nprumepbl METOAOB A7l 0OOUX BapHAHTOB.
OOyueHne ¢ MOAKPEIUIEHHEM U aHCAaMOJIM — OCHOBHBIE Pa3HOBUAHOCTH Y PUHLIUIIBI paOOTEHI.
[punuumne! rmybokoro o0y4yeHus: B HelipoceTsx. B uem nmpenmyIiecTBa cBepTOYHBIX HEHPOHHBIX CETEH,
KaKHe 3a/1a4i OHU PelIaroT OYeHb XOpOoLIo?

3adeM HYXHBI PEKyppEHTHBIE HelipoceTn?

J9
Yrto Takoe cratuctrdeckasd runoresa? Kakue BUAbI THIIOTES BEI 3HaeTe?

Kak npunsaTo GopMyarpoBaTh HyJIEBYIO THIIOTE3Y?

Uro Takoe ypoBEeHb 3HAYMMOCTH, KaK OH OIpEAeNsercs, Kak BIUAET Ha pelIeHne O IPUHATHE THIIOTE3bI?
KaxkoB nopsiok 00paboTKu JaHHBIX NPH TECTUPOBAHUH THIIOTE3bI O PABEHCTBE, KAKHE €IIe TECTHI IPH 3TOM
JIOJDKHBI OBITH TIPOHICHBI, KaKhe TPeOOBaHHS K JAHHBIM BBIJIBUTAFOTCS?

JUi1st gero BooOIe Hy’KHa THIIOTE3a O PaBEHCTBE CPEAHUX?

Kak tectupyrorcsi He3aBHCUMbIE U TIAPHBIE BEIOOPKHU?

JI10

[ousTre koppensauuu, kodgdunment koppensiun [Tupcona, Crimpmena, Kenpena.
KaxkoBbl (hakTopsl, BSOS HA KOIPHHUIIMEHT KOPPEIAIun?

HazoBuTe BHIbI CBSI3U MEXKTY MIEPEMEHHBIMH IPH KOPPEIISALIUH.

UTo Takoe perpecCHOHHBIN aHamM3, Kakue 3agadn DM MOXXHO TTPOBOAUTH C €0 TTOMOIIBIO?
Kakwue criocoObl BU3yanu3aliii Koppensinuy ObUIn u3ydeHsl B kypee Big Data?

JI11

ITepeuncnuTe OCHOBHBIC 3a]a4M aHATN3a ceTel Ha rpadax. [IpuBeaute mpuMepsl.

[lepeuncnuTe pa3HOBUIHOCTH CIIOKHBIX CETEH, HA30BHUTE MX XapaKTEPUCTHKH.

XapakTepHbIe uepThl Oe3MaciITabHBIX ceTeil, KAKOBa HX CBS3b C CETSIMU TECHOT'O MHpa?

KaxoBbI 3aKOHOMEPHOCTH AMHAMHKH CIIOXHBIX CETEH W 3aKOHBI PacIpOCTPaHEHUsI HHPOPMAILIUK B HUX.
CBo¥iCTBa 37TACTUYHOCTH W HAJAEKHOCTH CIOKHBIX CETEH.

[onsrue perpeccun. Kak ucrons3yercs 3TOT BUA aHaIHA3a?

JI12

Haiite onpenenenue conmaibHOro rpada. [lepeancnure ero tumel u cBoiictBa. K kakoMy cemeiicTBy
00IpIHX TPadoB OH OTHOCHUTCS?

Kaxue anropuTMsl 1exaT B OCHOBE METOIOB BhIieneHus1 coodmiects? JlaiTe obIiee ormucaHue maros
BBITIOJIHEHUS ATUX AITOPUTMOB.

[lepeuncnuTe OCHOBHBIE METPHUKH OONMBIIAX TPadoOB.

HazoBute kpuTepun KayecTBa KJIACTEPU3ALUH U MOSICHUTE UX 3HAYEHUE U KOT'ZIa OHHU HUCIONb3YIOTCA.
[IpuBeanTe mpuMepsI 3a11a4, KOTOPbIE MOT'YT OBITh PELICHBI ¢ IOMOLIBIO OONIBIINX IrPadoB.

[aliTe cpaBHUTEIBHBIN aHAIU3 aJTOPUTMOB KJIaCTEPU3ALIUU.

JI13

Oxapaxkrepusyiite xpannnuma faHHbix Tuna OLAP u OLTP. Hazosure pasHuny.

ApXHUTEKTYpa XpaHWIHIL JaHHbIX.

Tpebosanusa ACID. CAP-teopema, BASE apxutekrypa: Kak ¥ K KAKUM XPaHWIUILAM JaHHBIX 3TH MOHATHS
MIPUMEHSIOTCSI.

MotuBanus npoucxoxaeHus NoSql.

NoSql. Knaccudukanuss NoSql xpannmumg (tumsr). Ux ocobernnoctu. IlpuMepsl pacnpeaeneHHbIX
XPpaHHUJIHIL.

[ousTHS perMKauuy U MapIUHTa Ul XPaHWINIL JaHHBIX.
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Kpurtepuu oueHnBaHus K IK3aMeHY:

- 84-100 GamnoB (OIIEHKA «OTJIIMYHO») - U3JI0KECHHBIM MaTephal (paKTHUECKH BEpEH, HAIM4ne
rIIyOOKHMX MCYEPIIBIBAIOIINX 3HAHHUN B 00beMe IPOIIEHHON MPOTrpaMMbl TUCIUILIMHEI B COOTBETCTBHH C
MOCTaBJICHHBIMHU MTPOTPAMMO Kypca LEsSIMU U 3aJjadaMy 00y4YeHUs; IPaBUIbHBIC, YBEpEHHBIC ICHCTBUS
M0 TPUMEHEHUIO TMOJYYCHHBIX 3HAHUH Ha TPAKTHKE, TPAMOTHOE W JIOTUYECKHA CTPOHHOE HM3JI0KEHUE
Marepuaiga IpH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOIIOJIHMTEIBHOM JIMTEPATypoOi;
[IpakTudeckue 3aanus BHIIOJIHEHBI B CPOK B ITOJIHOM 00BEME.

- 67-83 6ayIoB (OIIEHKA «XOPOIII0») - HAIMYKE TBEPIBIX U IOCTATOYHO MOJIHBIX 3HAHHH B 00BeMe
MPOIIEHHON MPOTpaMMBbl TUCIHUIUTHHBI B COOTBETCTBUU C LESIMH OOYUEHUS, IPABUIIbHBIE JEUCTBUS IO
MIPUMEHEHHIO 3HAaHUI Ha IPAKTHUKE, YETKOE U3JI0KEHNUE MaTepuaa, I0IMyCKatTCs OTENIbHbIE JOTHYECKHE
U CTHJIMCTUYECKHE MorpemHocTy. [IpakTudeckue 3a1anus BHIIOJIHEHBI B CPOK B 00beMe He MeHee 80%.

- 50-66 0OamioB (OIlEHKA YIOBICTBOPUTEIBHO) - HAJIM4YWE TBEPIBIX 3HAHWNA B 0OBEME
MPOIIEHHOTO Kypca B COOTBETCTBUH C IENISIMU 00 YUEHHSI, M3JI0’KEHHE OTBETOB C OTACITHHBIMH OLTHOKaMHU,
YBEpEHHO HCIIPABICHHBIMU TIOCJIE JIOTIOJTHUTENBHBIX BOIPOCOB; IMPABHIIBHBIE B IIEJIOM JEHCTBHS O
MIPUMEHEHUIO 3HaHUH Ha npakTuke; [IpakTnyeckue 3aanust BHIIOJIHEHBI B 00beMe He MeHee 60%.

- 0-49 GayoB (oreHKa HEYIOBJICTBOPUTEILHO) - OTBETHI HE CBS3aHBI C BOIPOCAMH, HATUIHE
rpyOBIX OIINOOK B OTBETE, HEMIOHUMAHNE CYITHOCTH U3J1araeMoro BOIIpoca, HEyMEeHUE TPUMEHSITh 3HAHUS
Ha TPaKTUKE, HEYBEPEHHOCTh W HETOYHOCTH OTBETOB HA JIOTIOJIHUTEIFHBIC W HABOJIINAE BOIIPOCHD».
[IpakTrueckue 3a7aHus HE BBHITIOJHEHBI JIMOO TIPEIOCTaBIEHBI HE B CPOK B 00beMe MeHee 50%.

O1eHOYHBIE CPECTBA /ISl MHBAIHIOB U JIMI] C OTPAaHHYECHHBIMU BO3MOKHOCTSIMHU 3JI0POBbBSI
BBIOMPAIOTCS C YYETOM WX MHIAUBUAYATBHBIX TICUXO(U3UIECKIX 0COOCHHOCTEH.

— TpU HEOOXOIUMOCTH MHBAIHIAM H JIMIIaM C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBBSI
MPEOCTABIISIETCS IOTIOTHUTEIILHOE BPEMSI JUIs TIOATOTOBKH OTBETA HA K3aMEHE;

— TIPU TPOBEACHUU TMPOLEAYPHI OICHUBAHUS PE3yJIbTaTOB OOYYCHUS WHBAIHMIOB W JIUI C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMHA 3JI0POBBS MPEAYCMATPHUBACTCS HWCIOJIb30BAHUE TEXHHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUAYATLHBIMUA 0COOCHHOCTSIMH,

— TpU HEOOXOUMOCTH JUIsi OOYYAIOUINXCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS U
WHBAINJIOB MPOLEAYpa OIICHUBAHUS PE3YJITATOB OOYUEHHS IO TUCIMILIMHE MOKET IPOBOIUTHCS B
HECKOJIBKO JTaroB.

[Iponiemypa olleHMBaHUSI PE3yabTATOB OOYUEHUS HMHBAIHMIOB W JIUI[ C OTPAaHHYCHHBIMH
BO3MO>KHOCTSIMH 3JIOPOBBSI TI0 JUCIHIUIUHE IMPEIyCMaTpUBAET IMPEIOCTABICHHE WHPOPMALUU B
dbopmax, alanTUPOBAHHBIX K OTPAHUYCHHUSM MX 370POBbs U BOCHIPUATHS WH(OPMAIIHH:

J1J1s1 JIAIL C HApYIICHUSIMUA 3PCHHS:

— B MeyaTHO# opMe yBeIIMYCHHBIM MPUPTOM, B POpPME IIEKTPOHHOTO JTOKYMEHTA.

J1J1s1 JIUIL C HapyIISHUSIMH CITyXa!

— B 1evatHoi opme, B hopMe 3IEKTPOHHOTO JOKYMEHTA.

JIost LT ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B revatHoi opme, B hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
oOyuaronuxcs.

5. MEPEYEHb OCHOBHOM M JOMOJHUTEJBHO
YYEBHOM JAUTEPATYPBI, HEOEXOIMMOIi 1151 OCBOEHUSA
T CHUATIIAHBI

5.1 OcHoBHas iuTEpaTypa:
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KpyrukoB, B.H. Anamu3 nanneix : yuebuoe mnocobue / B.H. Kpyrukos, B.B. Memeukun ;
MunuctepcTtBo obpa3oBanus U Hayku Poccuiickoit ®denepanuu, DenepaibHOE TOCYIAPCTBEHHOE
Or0/pKeTHOE  00pa3oBaTeNbHOE  YUPEKICHHWE  BBICHIETO  MPO(ECCHOHAIBHOTO  00pa30BaHHS
«KeMepoBCKMI TOCYyIapCTBEHHBIN yHUBepcUTET». - KemepoBo : KeMepoBCkMii roCynapCTBEHHBIN
yauBepcuteT, 2019. - 138 c. : wi. - bubnuorp. B kH. - ISBN 978-5-8353-1770-7 ; To xe [DnekTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=278426

KykoBckuii, O.M. WupopmannoHHbIE TEXHOJOTHM M aHAIM3 JaHHBIX @ YydeOHOoe mocobue /
O.U. KyxoBckuit ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickonr ®Denepanun, Tomckwuii
lNocynapcrBennsiit YausepcuteT CucreM Ynpasienus u Paguosnexrponuku (TYCVYP). - Tomck : Db
Konrent, 2020. - 130 c. : cxem., w1 - bubmmorp.: c¢. 126. - ISBN 978-5-4332-0158-3 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

ba3pl 1aHHBIX B BHICOKONIPOU3BOIUTENBHBIX HH(POPMALIMOHHBIX CUCTEMAaX : yuyeOHoe nmocobue / aBT.-
coct. E.1. Hukonaes ; MunucrepctBo oOpa3oBaHust U Hayku P®, ®denepaibHOE rocy1apcTBEHHOE
aBTOHOMHOE O0O0pa3oBaTelbHOE yupexkAeHHe Bbicmiero oOpa3zoBanus «CeBepo-KaBkaszckuit
denepanbHbiil yHUBEpcUTETY. - CTaBponons : CKDY, 2016. - 163 c. : un. - bubnuorp.: ¢.161. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=466799

5.2. JlonosiHMTEILHAS JIMTEPATYpA:

TymanoB, B.E. IIpoexkTupoBaHue XpaHWIMILI JaHHBIX Ui CHUCTEM OHW3HEC-aHAJIUTHKU @ ydyeOHoe
nocobue / B.E. Tymanos. - Mocksa : Untepuet-Yuupepcutet Mndpopmarmonnsix Texuomnoruit, 2010.
- 616 c. : ., Tabm., cxeM. - (OCHOBBI MHPOPMAITMOHHBIX TexHOJOTHi). - ISBN 978-5-9963-0353-3 ;
To e [Dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233492
Ho6ponen, b.C. UncieHHBIE BEPOSTHOCTHBIA aHAIM3 HEOMPEACICHHBIX MaHHBIX : MoHOTpadwus /
b.C. lo6ponen, O.A. IlomoBa ; MunucrepctBo oOpa3oBaHus W Hayku Poccuiickoit deneparum,
Cubupckuii enepanpHbiii yHUBEepcUTET. - KpacHosipck : Cubupckuii denepaibHbIA YHUBEPCUTET,
2014. - 168 c. : rpad., ui1. - bubmuorp. B k. - ISBN 978-5-7638-3093-4 ; To xe [DneKkTpoHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBpeMeHHbIe NMpodecCHOHAIbHbIE 0a3bl JaHHBIX U

HH}OPMaIHOHHBbIE CTIPABOYHbIE CHCTEMBI
Inekmponno-oudauomeunsvie cucmemot (3bC):

1.
2.
3.
4.
5.

3BC «FOPAMT» https://urait.ru/

IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK .ru» https://www.book.ru

3BC «ZNANIUM.COM>» www.znanium.com

9BbC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvuoie 6azvt oannvlx

1
2
3.
4
5

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanasl uznareabcra Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6udamorexa (HIB) http://www.elibrary.ru/

ITotHOTEKCTOBBIE APXUBBI BeYIIHMX 3al1aJHBIX HAYYHBIX )KyYpHa10B Ha Poccuiickoi

miargopme Hay4dHbIX ;kypHaiaoB HIMKOH http://archive.neicon.ru

6.

HanmnonanbHas  3JIeKTpOHHasi  OmOamoTexka  (JOCTYyn K DJEKTpOHHOM  Oubimmoreke

nuccepTanuii Poccuiickoit rocynapctenHoit oubmmoteku (PI'B) https://rusneb.ru/

7.
8.

IIpe3npenrckas Oudaunorexka um. b.H. Exsuuna https://www.prlib.ru/
Ba3za nannbix CSD KemOpumkckoro nenrpa kpucrauiorpadpuyecknx nanubix (CCDC)

https://www.ccdc.cam.ac.uk/structures/

9.
10.
11.

Springer Journals: https:/link.springer.com/
Springer Journals Archive: https://link.springer.com/
Nature Journals: https://www.nature.com/
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https://www.ccdc.cam.ac.uk/structures/
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https://link.springer.com/
https://www.nature.com/siteindex/index.html

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuusepcurerckas uHpopmanuonnas cucrema POCCHS http://uisrussia.msu.ru

Hnd)opmauuormble CRpasovHble cCucmembl

1. KouncyabTanT Iliioc - cipaBouHas npaBoBasi cucTemMa (IOCTYII MO JIOKAJTbHOW CETH C KOMIIBIOTEPOB
OMOIMOTEKH)

Pecypcuot c60000n020 0ocmyna

1. KwubepJlennnka http://cyberleninka.ruf/;

2. AmepukaHcKasi naTeHTHasi 6a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEepCTBO HAYKM U BbIicuiero odopasosanusi Poccuiickoii @enepaunu
https://www.minobrnauki.gov.ru/;

4. dDepepanabHbiii mopraa "Poccuiickoe odOpasosanue' http://www.edu.ru/;

5. Uudopmaunnonnas cucrema "EquHoe 0KHO 10cTyna K o0pa3oBartebHBIM pecypcam'
http://window.edu.ru/;

6. Eamnas kosuiekuus nu(ppoBbIX 00pa3oBaTebHBIX pecypcos http://school-collection.edu.ru/ .

7. IIpoekTt I'ocynapcTBEHHOr0 MHCTUTYTA pycckoro sizbika uMeHu A.C. Ilymkuna "O0pa3oBanue
Ha pycckom' https://pushkininstitute.ru/;

8. CunpaBouyHo-uHpopMaunoHHbIH nopTaj "Pycckuii A3bIK" http://gramota.ru/;

9. Cayx0a TeMaTHYeCKHUX TOJKOBBIX cJoBapei http://www.glossary.ru/;

10. CuooBapu u 3HUMKJIONeaMHu http://dic.academic.ru/;

11. Oopa3oBaresbHbII mopTaua "Yyeda' http://www.ucheba.com/;

12. 3akononpoekT "O0 oopazoBanum B Poccuiickoii @enepauuu'. Bonpockl u orBeTsI http://xn--273-
-84d1f.xn--plai/voprosy_i_otvety

Coocmeennuvie InekmponHle 00pazosamesibiovle U unpopmayuonnwie pecypcol Kyol'y

1. DaexrponHblil katajgor Hayuynoii 6udamorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2.  JJekTpoHHasi 0uduoTEeKA TPYAOB yueHbIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena Moay/IbHOT0 IMHAMUYECKOro o0y4enus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IVIAHOB, Y4e0HO-METOAMYECKIX KOMILJIEKCOB, IyOJIMKANNH 1 KOH(epeHInH
http://infoneeds.kubsu.ru/

5. bubimnorexa uHpopManMoOHHBIX pecypcoB Kadeapbl HHPOPMALIMOHHBIX 00pa30BaTeIbHBIX
TexHoJsIorui http://mschool.kubsu.ru;

6. OuiekTpoHHbIN apxuB nokymeHnToB KyoI'Y http://docspace.kubsu.ru/

7. DJeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchbl KadeaApbl HHPOPMAIMOHHBIX CHCTEM M TEXHOJIOTHH
B oOpasopannu KyO0I'Y wu mHnHayuyHo-meroamueckoro :xypHaaa "IIIKOJIBHBIE TI'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHusi JJIs 00yYAIOIIUXCS 10 OCBOCHUIO AUCIIUTIINHBI

Ilo Kypcy npeaycMOTpeHO NMPOBENECHUE JIEKIIMOHHBIX 3aHATHN, HA KOTOPBIX JA€TCsl OCHOBHOM
CHCTEMaTU3MPOBAHHBIN MaTepHuall, 1a00paTOPHBIX PabOT, KOHTPOJIbHOM PabOThI, 3a4eTa 1 HK3aMeHa.

Baxueimmm JTallOMKypca SIBIISIETCS CaMOCTOSITENbHAS paboTtano
JUCLMIUIMHE C UCIIOJIB30BAHUEM YKA3aHHBIX JINTEPATYPHBIX UCTOYHUKOB M METOJMYECKUX YKa3aHWUU
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aBTOpaKypca.

Bunst u gopmer CP, cpoku BbINOIHEHHS, (POPMBI KOHTPOJS MPUBEICHBI BBHIIIE B JaHHOM
JOKYMEHTE.

I[JISI JIy4d1mero OCBOCHHA AUCHUIJIMHBI ITPH 3alllUTC JIP CTYACHT OOJKCH OTBCTUTH HAa HCCKOJIBKO
BOIIPOCOB M3 JIEKIIMOHHOM YacTH Kypca.

B ocBoennn AUCHUILUIMHBI HWHBAJIWAAMHU W JIMIOAMH C OIpaHHYCHHBIMH BO3MOXHOCTSIMU
30pOBBSl  OONBIIOE 3HAUCHHE WMEET WHIUBUAyalbHass ydeOHas paboTa (KOHCYJAbTALMU) —
JIONOJIHUTEIBHOE Pa3bsiCHEHUE YUeOHOTr0 MaTepHana.

I/IHILI/IBI/I[[yaJII)HI)IC KOHCYJIbTAalluH 10 npeamMeTy SABJIAIOTCA Ba>XXHbBIM (1)aKTOpOM,
CHOCO6CTBYIOIIII/IM HHIUBUAYyAJIU3allun O6y‘-IeHI/I$I U YCTAHOBJICHUIO BOCIHUTATCIBHOI'O KOHTAKTa
MCXKIY NpCrnoaaBaTeicM U O6y‘-IaIOIIII/IMC$I HHBAJIMAOM HJIK JTUIIOM C OTPaAHUYCHHBIMHU BO3MOXKXHOCTAMU

3JI0POBBSL.

7. IlepedyeHnb

HH(POPMALMOHHBIX

TEeXHOJIOTHA,

HCIIOJb3yEMBIX

IpHA OCYIIECTBJICHHUHA 06p330BaTeJIbHOFO nmponoecca 1mo ITMCIMIlJINHE

7.1 Ilepevyenb nHGOPMALMOHHBIX TE€XHOJIOT UM

[IpoBepka nOMaIIHKUX 33JaHUA U KOHCYJIBTHPOBAHKUE ITOCPEACTBOM JIEKTPOHHOM MOYTHI.
Hcnonp30BaHNe 3JEKTPOHHBIX IPE3EHTALNN ITPU POBEICHNUH JIEKIINA U MPAKTUYECKUX 3aHITHH.

7.2 llepevyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 00ecedeHust

1. Phyton,
2. R, R Studio.

3. TIporpammsl ajst IeMOHCTpAIMK U co3aanus mpesentammii («Microsoft Power Point).

8. MaTepuajibHO-TeXHHYECKas 6a3a, He0OX0AUMAs JIJIsl OCYIEeCTBJIEHUSI
0o0pa3oBaTeJIbHOIO NMpolecca Mo AUCHUIINHE

HaumenoBanue cnenuaabHBIX ITOMEITCHUN

OcCHaIIIEHHOCTh CIIELHaIbHBIX
MIOMEIIEHUHN

[lepeueHp NULIEH3MOHHOTO
MPOrPaMMHOT0 00ECTIEUeHHUS

VYueOHble ayTUTOPHH JJIsI TPOBEACHHUS Mebenb: yuebnas medenb PowerPoint.

3aHATHUH JEeKIMOHHOr 0 Tuma (ayzn. 129, TexHIUECKHE CpeCTBAa O0yUCHHUS:

131, A305.) 9KpaH, MPOEKTOP, KOMIIBIOTEP

VYueOHble ayTUTOPHH JJIsI TPOBEACHUS Mebenb: yuebnas medenb Aynmutopus, (xabuner) —

3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBBIX
Y MHAWBUIYATbHBIX KOHCYJIbTAINH,
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOTHOM
atrectauuu (aya. 147,148)

9KpaH, IPOEKTOP, KOMIBIOTEP

TexHIYECKNE CpeCTBAa O0yUCHHS:

KOMIIBIOTEPHBIN KJIacc

VYueGHbIe ayIUTOPUH IS IPOBEICHHS
nmabopaTopHbIX padoT. JJabopaTopus
102,105,106

Mebenb: yuebnas medenb

KOMITBIOTEP

TexHIYECKNE CpeCTBAa O0yUCHHS:

JlabopaTtopus,
YKOMIUTEKTOBaHHAs
CIIIMAT3HPOBaHHBIMH
TEeXHUYECKUMH CPEACTBAMH
00y4YeHHST — KOMIIBIOTEPHBII
KJ1acc, ¢ BO3MOKHOCTBIO
TOKITIOYEHHS K CETH
«HTepHeT», mporpammon
9KPAHHOTO YBEMYCHHS 1
00eCTIEYeHHBIN JOCTYIIOM B
3JIEKTPOHHYIO
nH(popMannoHHO-
00pa3oBaTeNbHYIO

Cpeny yHUBEpPCHTETa

CaMOCTOSATEIbHON

Jlist

paboTel  0OyuaromMxcs
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YKOMIUIEKTOBAaHHbBIE CIICIHATM3UPOBAHHON MeOeblo, OCHAIICHHBIE KOMITBIOTEPHOH TEXHUKOW C
BO3MOJKHOCTBIO MOJKIIOUEHUS] K ceTH «lHTepHeT» M obOecredeHHeM JOCTyla B DJICKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTEIILHYIO CPEy YHUBEPCUTETA.

HanmeHoBaHMe MOMEIICHUH TSt OcCHaIIEHHOCTb TTOMEILCHUH IS [TepeyeHb JIMIIEH3UOHHOTO
CaMOCTOSATENBHOM PaboThI CaMOCTOSITEIILHOW PaOOTHI MPOrpaMMHOT0 00eCTIeYeHHS
00ydaromuxcst o0ydarommxcst
INomermenune st camocTosiTenbHON | Mebenb: yueOHas Mebenb 1. 0OS Windows, MS Office
paboThl obydaronmxcs (YuTaabHblil | KOMIUTEKT crienuaan3upoBaHHOM 2 R R Studio.
3as HayuHoit OMOIHOTEKH) MeOeH: KOMITBIOTEPHBIC CTOJBI ’

O06opynoBaHue: KOMITBIOTEpHAS 3. Autugnpyc.

TEXHHKA C MOAKITIOYEHHEM K
nH(OpMALMOHHO-

KOMM YHUKAIIHOHHOM CETH
«MHTEpHET» U AOCTYIIOM B
JNIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpeay
00pa3oBaTeIbHON OpraHU3allnH,
BeO-KaMepbl, KOMMYHHUKAI[HOHHOE
00opyaoBaHue, 00CCICUHBAOIIEE
JIOCTYII K CETH UHTEPHET
(poBoOIHOE CoeTMHEHUE U
6ecrpoBOIHOE COENMHEHUE TI0
texaonoruun Wi-Fi)

[Tomenenue Juisi camocTosiTenbHON | Mebenb: yueOHas Mebenb 1.0S Windows, MS Office
pabotsl obyuatommxcst (ayn. 105, | KoMruiekT cnennani3npoBaHHOM 2 R R Studio.
148,150) MeOeH: KOMITBIOTEPHBIC CTONBI '

Ob6opynoBaHue: KOMITBIOTEpHAs 3.AutnsHpyc.

TEXHHUKA C MOAKIIOYEHHEM K
nH()OpMALIMOHHO-

KOMM YHUKALIUOHHOW CETH
«HTepHeT» M 1OCTYNIOM B
AJIEKTPOHHYIO HH(POPMAILIHOHHO-
00pa3oBaTENBHYIO CPERy
00pa3oBaTeIbHON OpraHu3aluy,
Be0-KaMepbl, KOMMYHHKAI[HOHHOE
o0opyznoBaHue, 00ecreunBaoee
JOCTYH K CETH HHTEPHET
(TIpoBOIHOE COEMHEHHE U
0ecIIpoBOIHOE COEUHEHHUE TI0
texaomorun Wi-Fi)

21



	Проректор по учебной работе, качеству образования – первый проректор
	Б1.О.31 «ОБРАБОТКА БОЛЬШИХ ДАННЫХ»
	Краснодар 2022
	Рабочая программа дисциплины. «ОБРАБОТКИ БОЛЬШИХ ДАННЫХ»  утверждена на заседании кафедры  Вычислительных технологий
	1.1 Цель освоения дисциплины
	1.2 Задачи дисциплины
	1.3 Место дисциплины (модуля) в структуре образовательной программы
	1.4 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с планируемыми результатами освоения образовательной программы.

	Таблица 1. Профессиональные компетенции студента
	2.1 Распределение трудоёмкости дисциплины по видам работ
	2.2 Структура дисциплины:


	2.3 Содержание разделов дисциплины:
	2.3.1 Занятия лекционного типа
	2.3.4 Расчетно-графические задания (индивидуальное задание)
	Примеры РГЗ – задания на анализ данных

	2.4 Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине
	3. ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	4. ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ ТЕКУЩЕГО КОНТРОЛЯ УСПЕВАЕМОСТИ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ
	4.1 Фонд оценочных средств для проведения текущего контроля

	5. ПЕРЕЧЕНЬ ОСНОВНОЙ И ДОПОЛНИТЕЛЬНОЙ УЧЕБНОЙ ЛИТЕРАТУРЫ, НЕОБХОДИМОЙ ДЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	5.1 Основная литература:
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Электронно-библиотечные системы (ЭБС):
	Профессиональные базы данных
	Ресурсы свободного доступа
	7. Электронные образовательные ресурсы кафедры информационных  систем и технологий в образовании КубГУ и научно-методического журнала "ШКОЛЬНЫЕ ГОДЫ" http://icdau.kubsu.ru/

	6. Методические указания для обучающихся по освоению дисциплины
	7. Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине
	7.1 Перечень информационных технологий
	7.2 Перечень необходимого программного обеспечения

	8. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине

