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1. IlepeyeHb NJaHUPYEeMBbIX Pe3y/JIbTATOB 00y4YeHHUSs 10 AUCHMUILIMHE, COOTHECEHHBIX C

IJIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHHS MPOrpaMMbl

1.1. Hucummumua  B1.B.JIB.01.23.03  «MHCcTpyMeHTBI  pabOTBl € JaHHBIMH»
o0ecreynBaeT OBJIaICHUE CIeIYIOIMMU KOMIIETEHIIUSAMU C yY€TOM MHJUKATOpa:
Kon HanmeHnoBanue Kon nnnukaropa HaunmenoBanue
KOMIIETCHIINU KOMIIETCHIINH KOMIIETCHIIUU MHIMKATOpa
KOMIIETCHIIMI
CK OC LA - | CnocoGeH OCyIIeCTBISATh CK OC LA-25.1. [Ipencrasmsier
25 [OJAFOTOBKY, aHAJIU3, pE3yJIbTaThI
MHTEPIIPETALMIO TaHHBIX U3 IIPOBEJECHHOTO aHAIN3a
NEPBUYHBIX U BTOPHUYHBIX JTAaHHBIX, MOXKET OIKCAThH
HCTOYHUKOB, a TAKKE U OOBACHUTH
BU3YaJIM3UPOBaTh U IIPOUCXOXKACHUE
IIPEJICTABIIATh PE3YJILTATHI IIOJIyYE€HHBIX 3HAaYCHH;
M CCJIEIOBAHMUS JIEMOHCTPUPYET
BIIaJICHUE
cHenualn3upoBaHHBIMU
IIporpaMMaMu JJis
paboThI C TaHHBIMU;
1.2. B pesynprate OCBOEHMS JUCLHMUIUIMHBI Y CTYACHTOB  JIOJDKHBI  OBITbH
c(OPMHPOBAHBI:
Konx nnnukaropa PesynbTaTsl 00yueHus
KOMIIETCHIIMH
CK OC LA-25.1 Ha YpOBHE 3HAHUI:

e OCHOB MaTeMaTHYECKOI CTaTUCTHKHU,
¢ (OCHOB aHaJIN3a JAaHHBIX,
OCHOBHBIX HpHHHHHOB c6opa, IIOATOTOBKH, XpaHeHI/ISI JaHHBIX,

Ha YPOBHE YMEHMII:
® OCYILECTBIATH BBOJ U «YUCTKY» JAHHBIX;
0oTOMpPAaTh U aHAJIM3UPOBATh BTOPUUHBIE IAaHHBIE;

Ha YPOBHE HABBIKOB:
® [I0JIb30BaThCsl CIIPABOYHBIMU HH(POPMALIMOHHBIMUA CUCTEMaMHU IS
MIOMCKA JIONOJHUTENbHON HHpOpMaINH;
UCIIOIB30BAHNS  CHELUAIN3UPOBAHHBIX CTATUCTUYECKUX IIAKETOB IS
aHaJIM3a JaHHBIX;

2. O0bem U MecTO TUCHUILINHBI B cTpykType OIl BO

— OG6mas tpymnoemkocts auctuiuinabl: 108ak./81actp. yacos (3 3ET);

— 30/22,5 ak./acTp. 4YacoB BBIIEJICHO Ha KOHTAKTHYIO pabOTy C mpernojaBaTeieM H
42ax./31,5 /acTpoH."aca Ha CAaMOCTOSITETIFHYIO PaboTy 00yJarONIIXCs,

— b1.B./IB.01.23.03. MHCTpYMEHTHI pabOTHI C JAHHBIMU OCBaWBaeTCs Ha 3 Kypce 0Oy4IeHUs
(6 cemectp).

— gucuuiuiiHa peanusyercs mnocne uzydeHus: b1.0.10 OcnoBel maremaruku, b1.0.11
Nudopmarnmonnsie Texnonoruu, b1.B.JIB.01.23.02 BBenenue B paboTy ¢ JaHHBIMU:
UCTOYHUKHU, OTOOP, MOATOTOBKA.




3. Coaep:xkaHue ¥ CTPYKTYpPa IMCIUIIHHBI

Tab6muma 1.
O0beM TUCUMILUIMHDI, Yac.
KonrakTHas padora ®opma
00y4aIOLINXCS C TeKymero
KOHTPOJIsA
Ne H npenmoaaBaTeIeM ycneBaemMocT
wn anMeHoOBaHue TeM (Pa3/iesIoB) Beero 10 BHAAM Y4eGHBIX CP w
SAHATHI MPOMEKYTOY
HOil
.JI .JIP H3 KC aTrrectaumu
P
1 HucTpyMeHTHI pabOThI € 10/7,5 4/3 6/4,5 )
JTAHHBIMH: BBEJICHHUE
5 OCHOBHbBIE TIPUHIIMITBI PaOOTHI € 12/9 4/3 8/6 0,113
R
3 dakropsl 1 TabnHIEl B R 12/9 4/3 8/6 0,113
4 I'paduku B R 12/9 4/3 8/6 O, 113
Hucrpymentsl pabotel ¢ Big | 24/18 12/9 12/9 O, I13
5 | Data
Koncyabranus | 2/1,5
IpomekyTounas atrectamusi | 36/27 JK3aMeH
Bcero: | 108/81 28/21 42/31,5

Ipumeuanue: ** — ghopmvl mexywezo konmpoas ycneeaemocmu: onpoc (0O), npaxmuyecxue 3a0anust (n3)

Conep:xanue IMCUUILTHHBI

Ne n/m HaumenoBanue Tem (pa3aeioB) Copep:xanue TeM (pa3aesoB)

WuctpymenTsl pabotsl ¢ | Kitaccudukanun qanHeix. TUIbI MHCTPYMEHTOB JJ1s1 paOOTHI €
JTAHHBIMH: BBEJICHHE TAHHBIMU.

OCHOBHBIE KOHIIETILIMM OPTraHU3alMM PEJALUOHHBIX 0a3
JaHHBIX U XpaHuiuina faHHbix (DWH)

Tema 1 Otnmuune ©6a3 naHHBIX OT XpaHwiuml gaHHbix (Digital
WareHouses - DWH). Iloaxonsl Kk opraHu3anuy XpaHUIMIIL
JAHHBIX W MHCTPYMEHThl HX peanusauuu. Ha3zHauenue
XpaHWJIWII JaHHBIX W WX MECTO B KOPIOPAaTHBHOMN
skocucteme. Chipble (raw) U HOPMaJIM30BaHHBIE TaHHBIE.

OCHOBHBIE IPUHLIUTIBI OOBEKTHO-OPHEHTUPOBAHHOE MPOrpaMMHUpOBaHHUE. BekTopsl.
Tema 2 | pabotsl ¢ R Matpunubsl 1 MaccuBbl. Kanpsl ganHbIX. ApudMeTHueckue u
JIOTUYECKUE ONEPATOPHI M 3HAUYEHUSI.

®akrtopsl 1 Tabauubl B R | @aktopsl ¥ ypoBHH. Tunuunble (GyHKIMH, MCIIOIb3yEeMbIE C

Tewma 3 (dbakTopamu.
I'padpuxu B R VYnpasienue — rpaguueckumu  okHamu.  ['paduueckue
Tema 4 ¢bynkuuu. Komannel ymnpaBineHuss rpapukaMyd  HUXKHETO
YPOBHSIL.




Ne i/m HaumeHoBaHue TeM (pPa3/1e/ioB) Copep:xanue TeM (pa3aesoB)

WuctpymenTsl pabotel ¢ | [IpuHOMOBI M MOAXOABI  pacmlpeesieHHON  00paboTku
Big Data O6ompmmx  gaHHbix.  OcobGennoctn  HDFS.  Mopnens
pacmipeneneHHbIX  BbhluucieHuit MapReduce. Dxocucrema
Tema 5 Hadoop. ®peiimdpopk Apache Spark u ero omiiuuust oT Apyrux
0a3 nmaHHbIX. Pacrmpenenennas o00paOoTka J@HHBIX |
yIpaBleHUE PACTIPEICIICHHBIMY TAHHBIMHU.

4. MaTepI/IaJ'[I:I TEKYIIEro KOHTPOJIA A (l)OHI[ OLCHOYHBIX CPEACTB leOMe)KyTO‘lHOﬁ
aTrTreCcTallum 1Mo JTMCHMIIVIMHE

41 @opMbl W MeTOAbl TEKYIIero KOHTPOJS YCHeBAaeMOCTH OOy4Yalluxcss H
NMPOMEKYTOYHOM aTTeCTAINH.
4.1.1. B xoxe peanmmsanun aucuuniauHbl b1.B./[B.01.23.03. «MHCcTpyMeHTHI padoThI €
AAHHBIMM» MCIOJIB3YIOTCA CJeIYyIOle METOAbl TeKYIIero KOHTPOJIA W YCIeBaeMOCTH
00y4YarOIIUXCH:
— TIpY TIPOBEJICHUHU MTPAKTUUECKUX 3aHSATUH!
e Ormpoc
e [IpakTrueckue 3agaHus

4.1.2. DK3aMeH TNPOBOAUTCA C NPUMEHEHUEM CJEIYIIHX MeTOA0B (CpeacTB): YCTHBIN
IK3aMeH, COCTOSIIIMI U3 OTBETOB Ha 2 BONPOCA.

4.2. MaTepI/IaJIbI TEKYIIECTr0 KOHTPOJIA YCII€EBACMOCTH.
HpI/IMeprIe BOIIPOCHI JJISI MNOAIOTOBKH K IIPAKTUHYECKHM 3aHATHAM II0 TEMAM.

Tema 1. UHCTpYMeHTHI padoThI ¢ JIaHHBIMHU: BBEJACHHE
1. Knaccuduxanuu nanHbixX. TUITBI FHCTPYMEHTOB JUIsl paOOThI C JAHHBIMHU.

Tema 2. OcHoBHbIe NPUHIMIIBI padoThl ¢ R
1. Ornunume 6a3 naHHBIX 0T XpaHmwnil AaHHbIX (Digital WareHouses - DWH).
2. Cepipble (raw) 1 HOpMaJTH30BaHHBIC JIAHHEIC.
3. OOBEKTHO-OPHEHTUPOBAHHOE NTPOIPAMMHPOBAHUE.

Tema 3. ®akTopsbl 1 Ta0auubl B R

Bexkropsr.

Martpuisl 1 MacCHUBBI.

Kanps! naHHbIX.

ApudmeTrueckue 1 JIOTHYECKUE ONepaTopbl U 3HAYCHHUS.
@akTOpHI U YPOBHH.

arONE

Tema 4. I'pa¢uku B R
1. Tunuunble GYHKINHU, UCTIONb3YyEMbIE C (PaKTOPaAMH.
2. TI'paduku B R

Tema 5. UncTpymenTsl padorsl ¢ Big Data
1. Onpenenenus Big Data

4.3 OueHoOYHbIE CPEICTBA 1JIsl IPOMEKYTOYHON aTTeCTALUM.
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4.3.1. IlepeueHb KoMIeTeHIHIi oOpa3oBaTeJbHOW mNporpamMmbl. UHAUKATOPBI M

KPpUTEPUHA OLICHUBAHUSA KOMIIeTeHIM I

Kon HaumenoBanue Kon HanmenoBanue nnaukaTopa
KOMIIETEHIIN U KOMIIETEHIIU U WHJUKaTOpa KOMIIETEHIIN I
KOMITIETEHIIUHA

CK OC LA- | CnocoOeH OCyIIECTBISTh CK OC LA- | Pemaer 3a7auu, CBsI3aHHBIE C

25 MOJITOTOBKY, aHAJIN3, 25.1 KOMMYHHKAITUEH KOMITAaHUH C
WHTEPIIPETAIHIO TaHHBIX U3 MOTPEOUTEIISIMU B CETH
MEPBUYHBIX U BTOPHUYHBIX HWHTEpHET, B chepe eé
HCTOYHHKOB, a TAKXKE MapKETHHTOBOH J€ATEIbHOCTH,
BHU3YyaJIM3UPOBATh U HCIIONIb3YSI TEOPETHUCCKUE
MPEICTABIATh PE3YIBTATHI 3HAHUS U IPAKTHYECKUC
HCCIIENOBAHUS HaBBIKU
Nuaukarop Kpurepun
OLlEHUBAHMSI OuennBaHus
CK OC LA-25.1 Pemraer 3aiaum, ba3oBbIil ypoBEeHb -3HAET IPUHLIUIIBI cOOpa U aHAIU3a
CBSI3aHHBIE C KOMMYHUKaIeH JAHHBIX, IPEUMYIIECTBA U OTPAHUYCHHUS IEPBUYHBIX U
KOMITaHUH C MIOTPEOUTEIISIMUA B CETH | BTOPUYHBIX JIAHHBIX, 0a30BbIE ONEpAIHH, TPUMCHUMBIS
WHTEPHET, B cdepe e K pa3JIMYHbIM TUIIAM JTaHHBIX.
MapKETUHTOBOW JEATEILHOCTH, [ToBbIlIIEHHBIH YPOBEHDb — MOKET MPUMEHSTH
UCIIOJIB3YS TCOPETUYCCKHUE 3HAHKS M | PA3IMYHBIC METO/IbI aHAJIM3a JTAHHBIX U
MPaKTUYECKUE HABBIKU dbopMyIUpOBaTh MOIETH OOBSICHEHUS U
WHTEPIIPETAIMH JAHHBIX, KPUTUICCKH ONTUCHIBATH
MIPOTHBOPEYHS B TAHHBIX.

4.3.2 TunoBble OLlEHOYHBIE CPEACTBA

BBI60p BOIIPOCOB [Jid OTBETA HaA 3JK3aMCHC OCYIICCTBIISACTCA CHy‘l&fIHHM 06pa30M

MCTOAOM BLI60pa CTYACHTOM ABYX CﬂyqaﬁHLIX HOMCPOB U3 06Iuer0 CIIMCKa. Ka)KI[OMy HOMCEPY

COOTBETCTBYET OIpe/eTeHHbIH Bompoc. BriOpaHHbIE BOIIPOCHI MOTYT OTHOCUTBCS K JIOOOH U3

HN3YYCHHBIX TCM.

IIpumepHBIC BOIPOCHI K IK3aMeHY
1.
2.

LCoOoNO AW

Knaccudukanun ganabix. TUIBI MHCTPYMEHTOB U1 paOOTHI C TaHHBIMH.

OCHOBHbBIE KOHIICTILIUN OpraHU3alMy PEeSILUOHHBIX 0a3 JaHHBIX U XPaHWIUIIA JaHHBIX
(DWH)

Otnunune 6a3 AaHHBIX OT XpaHunuin gaHabx (Digital WareHouses - DWH).

ChIpble (raw) 1 HOpMaJIM30BaHHbIE IaHHBIE.

OcHOBHbIE IPUHIMIIBI paboThI ¢ R

OOBEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMHUPOBAHUE.

Bexkropsl.

Martpuipl 1 MacCHUBBI.

Kanps! naHHbIX.

10. Apudmerndeckne 1 JOTHUECKUE OTIEpaTOPHI U 3HAYCHUSI.
11. ®akTOopHsl ¥ YPOBHH.

12. Tunmuable GYHKINHN, HCTIOIB3yEeMbIE ¢ (PaKTOPaMH.

13. I'paduku B R

14. Inctpymentsl pabotsl ¢ Big Data



15. Onpenenenns Big Data

16. [IpyHUIMIIBI ¥ TOAXO/BI PacHpeeIeHHONH 00paboTKH OOJBIINX TaHHBIX.
17. Ocobennoctu HDFS.

18. Monens pacnipeneneHHbIx Beraucienuii MapReduce.

19. Oxocuctema Hadoop. @peitmpopk Apache Spark u ero otinuust ot apyrux 6a3 TaHHBIX.
20. PacripenienienHast 00paboTka JaHHBIX U YIPaBJICHUE PaCIpeAeICHHBIMH JaHHBIMU.

MIxaJyia oneHuBaAHUA

()

dopma
NMPOMEKYTOYHOM
arTecTaluu

Kpurepun
OLlCHUBAHUS

Onenka
(0amIbI)

YceTHBI
W OTBET
Ha

JK3aMe

Hel

CryneHT nmoapoOHO M3/Iaraer cojaepKaHHe BOIPOCa: MCUEPIBIBAIOIIE,
MOCNIE0BATEIbHO, YETKO U apTYMEHTHPOBAHHO M3JIaraeT MaTepual.
JleMOHCTpUPYET KPUTHUECKYIO OLIEHKY BO3MOKHOCTEH M OrpaHUYECHUN
MPEJCTaBICHHOTO  IOAXO0Ja/METO/a: PAacCMaTPUBACT  BO3MOXKHYIO
KPUTHKY, YCJIOBUS, B KOTOPBIX JIaHHbIE KOHLEMUIWU WJIA METOJIbI
HEMPUMCHHUMBI.

JIeMOHCTpUpYET CIIOCOOHOCTh MPOCIEAUTh U PEKOHCTPYHUPOBATH
apryMEHTallMl0 aBTOPOB IO TEME, CChbUIaeTCs B OTBETE Ha
MIEPBOUCTOUYHUKH UJIH aKTyaIbHbIE UCCIEIOBAHNUA.

[TosicHsieT yTBepKIeHNE Ha YMECTHBIX TPUMEpax.

YBepeHHO OTBeYaeT Ha [OMOJHHUTEIbHBIE BOMPOCH], CBOOOIHO
OpPUEHTHUPYETCSI B TEME.

O1ian4yao
(41-60)

CryneHT mnoapoOHO wu3JaraeT cojepkaHue Ouiiera, HO YITyCKaeT
HEKOTOpBIE€ aCMIEKTHI PACCMATPUBAEMOT0 MOAX0/1a/METO/1a.
JleMmoHCTpUpYeT KPUTHUYECKYIO OLICHKY BO3MOXKHOCTEM
MPEACTABICHHOTO  TMOJAXO0Ja/MeToAa, HO HE BCerja CcrocoOeH
MIPOCJIEIUTh €r0 OTPAaHUYCHHUSI.

JleMmoHCTpUpYeT CIOCOOHOCTH YaCTUYHO  PEKOHCTPYHPOBATh
apryMEHTAIIUI0 aBTOPOB, HA KOTOPBIX CCHUIACTCS.

[TosicHsIeT yTBEPKIE€HNE HA YMECTHBIX ITpUMEpax.

OTBeuaeT Ha JOMOJHHUTEIbHBIE BOIMPOCHI MO TeMe C HEOOIBIIUMU
ray3aMu B pa3roBope.

Xopo1o
(21-41)

CryneHT u3naraer cojiep>kanue OuseTa MoBEPXHOCTHO;
JleMoHCcTpHpYyET KPUTHYECKYIO OLIEHKY BO3MOKHOCTEN
MPEJICTABICHHOTO MOJIX0/1a/METO/Ia Ha YPOBHE «3/IPAaBOTO CMBICIIAY.
JleMoHCTpUpyeT CIIOCOOHOCTH YaCTUYHO PEKOHCTPYHPOBATH
apryMEHTAIlMI0 aBTOPOB, Ha KOTOPBIX CCBHUIAETCS, HO JIOMyCKaeT
OIITUOKHU.

[losicHsieT yTBep)KIeHUE Ha MpPUMEpax, HO HE BCErAa cpa3y MOKET
000CHOBATh UX YMECTHOCTD.

OTBeuaeT Ha JONOJHUTENbHBIE BOMNPOCHI MO TEME C Tay3aMH B

Y nosnerso
pUTENBHO

(1-21)

! Tlpenonasarensm npeayiaraeTcs OLEHUTL OTBET MO 5 KPUTEPHSM, BHICTABJIAS 32 KAX/IbIH KpuTepuit 10 20 6aios,
0aJuTBl BHICTABIIIOTCS TI0 JIBYM BOIIPOCAM OT/IEIIBHO.
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Kpurtepun Onenka
OlleHUBAHHUSA (6as1BI)

[

dopma
NMPOMEKYTOYHOM
arTecTaluuu

pa3roBope U OMIKOKaMHU.

e CryaeHT wu3naraeT cojaep)KkaHue Omiera cxarto, He orpaxas cytu | Heymosuer
BOIIPOCA; BOPUTEIHHO

e He peMoHCTpupyeT  KpUTHYeckylo  omenky  BosmoxkHocreii | (0)
MPEJCTABICHHOTO MOAX0/1a/METO 1a.

e He cnocoOeH peKOHCTPYHpPOBaTh apryMEHTALMI0 aBTOPOB, JOMYCKAaeT
Cepbe3HbBIC OLITUOKHU.

e He wucnone3yer mnpumepsl, JauO0 NPEIJIOKEHHbIE NPUMEPHI HE
OTpPaXKaloT CyTh BOIIPOCA.

e He oTBeuaer Ha JONOJIHUTEIbHBIC BOIPOCHI 110 TEME.

HToroBasi cemecTpoBasi OlleHKA BBICTABJIAETCS, HCXOAA U3 POPMYIIbI:
40% Texkymuii KOHTPOJIb 60% 3K3aMeH.

4.4. MeToan4yeckne MaTepHuaJbl

TGKYIIII/If/'I KOHTPOJIb OCYHCCTBIACTCA C LCJIbIO MOHHUTOPHUHIA aKTyaHBHOﬁ CUTyalluu
HOJArOTOBKM  CTYJIEHTOB K JTally IMPOMEXYTOYHOrO KOHTpois. Tekymuii KOHTpOJb
OCyIIECTBIISIETCST B (hopMax: KOHTPOJSI TOCEIIAEMOCTH, OTBETOB HAa MPAKTUYECKUX 3aHATHUSX,
muckyccusix. IlpenojaBarenb OTCHSKMBAaeT TEKYILYH0 CHUTyallMI0 IO YyKa3aHHbBIM (opMmam
TCKYIIECTO KOHTPOJA MW BbBIHOCUT CTYACHTaAM PCKOMCHIAALIUMKW JIA YIYYHICHUA KadCCTBa
HOJArOTOBKH K IPOMEKYTOUHOMY KOHTPOJIIO.

[TpomexyTOUHBII KOHTPOJIb 110 KYpPCY OCYIIECTBISIETCS B (hOpME SK3aMEHa.

OK3aMeH NpOoBOJIUTCS B (OpME YCTHOrO OTBETa BKJIIOYAeT OTBET Ha 2 BomIpoca Io
ounery. [lpenonaBatensM mnpeasaraercsd OLEHUTb OTBET MO S5-TU KpuTepusiM (cm.m.4.3.2),
BBICTaBIISAA 3a Kaxabli kputepuil 10 20 6amioB. DK3aMeH CUUTAeTCS COAHHBIM, €CIH CTYAEHT
npouien nopor 41 0Gami, 4TO COOTBETCTBYET OIIEHKE «YAOBJIETBOPUTEIBHO» U MEPEHOCHUTCS B
3a4ETHYI0 KHI)KKY U BEZJOMOCTb.

5. Meroauyeckue ykasaHus AJsi 00y4ar01uXxcs 10 0CBOCHUI0
AUCHHUTINHBI

JlucuumiuuHa mnoapasyMeBaeT paboTy HaJ JBYMsS B3aUMOJONOJHSIOUIMMHU  BHIaMU
JeSITeIbHOCTH: OCBOCHHE COJIEPKaHMsl AUCLUUIUIMHBI B PAMKax MPAKTUYECKUX 3aHATUH (a TaKxke
CaMOCTOSITENIbHOM pabOThI) U peLIeHHs MPAKTUYECKUX 3a/1a4.

TexHonorus oOpraHuM3alMyd  CaMOCTOSITENbHONH paboThl  OOyYaroIUXCs — BKJIHOYAET
HCIIOJIb30BaHNE MH(QOPMAIIMOHHBIX M MaTepUaIbHO-TEXHUYECKUX PECypCOB 00pa30BaTEIbHOIO
YUPEKIACHUS.

[lepen BbIMONIHEHHEM OO0YyYarOIIMMKCS BHEAYJIUTOPHOM CaMOCTOSITENIbHONM pabOThI
IpenoaaBaTesb MPOBOAUT KOHCYJIbTHUPOBAHHE IO BBINOJHEHUIO 3a/laHus, KOTOPBIA BKJIHOYAET
HeNnb 3aJaHus, €ro COJAEp)KaHUS, CPOKU BBINIOJHEHHUS, OPUEHTHUPOBOUHBIM 00BEM pPalOTHI,
OCHOBHBIC TpeOOBaHMs K pe3ysibTaTaM palOoThl, KPUTEPUH OIEHKH. BO BpeMs BBINOIHEHUS
0o0y4JalmuMUCs BHEAYJIUTOPHOM CaMOCTOATENbHOW pabOThl M MpU  HEOOXOIUMOCTHU
IIpenoaaBaTeib MOKET IPOBOANUTH UHAWBHUYAJIbHBIE U TPYNIOBBIE KOHCYJIbTALINN.

CamocrosiTenbHass paboTa MOXKET OCYILIECTBIATHCS HWHAMBUAYAIbHO WM TPYIIaMu
00yyaromuxcss B 3aBUCUMOCTH OT IIeJH, OOBEKTa, KOHKPETHOM TEMAaTUKU CaMOCTOSTEIbHOU
paboThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN 00y4YarOIIUXCS.
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6. YueOHas uTepaTypa U pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAITMOHHOM
cetn "UHTepHeT", BK/IIOUYAS NEPeYeHb Y4eOHO-METOAMYECKOro o0ecneyeHust 1Jis
CaMOCTOSITEJIbHOH PadoThl 00y4aIOUIUXCH M0 JUCHMUILIIIMHE

6.1. OcHoBHas uTEpaTypa.

1.

Mupkun b. I'. BBenenue B aHanmu3 JaHHBIX | y4eOHUK U TipakTukym / b. I'. Mupkun. —
Mockga : U3narensctBo IOpaiit, 2020. — 174 ¢. — (Bricmee oopa3oBanue). — ISBN
978-5-9916-5009-0. — Tekcrt : anexkrponusiii // IBC FOpaiit [caiiT]. — URL:
http://biblio-online.ru/bcode/450262

Mxwurapsia B. C. Ananu3 qanHbIx : yaeOHuK 1uist By30B / B. C. MxurapsH [u ap.] ; mox
penakuueit B. C. Mxurtapsina. — Mocksa : M3narensctBo FOpaiit, 2020. — 490 ¢. —
(Bricmiee oopazoanue). — ISBN 978-5-534-00616-2. — Tekcr : anexrpoHHbIi / 9BC
IOpaiir [caiiT]. — URL: http://biblio-online.ru/bcode/450166

SIkosnes B. b. Cratuctuka. Pacuetst B Microsoft Excel : yueOHoe mocobue mis By3oB /
B. b. fIkoBneB. — 2-¢ u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2020. —
353 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-01672-7. — Tekcr :
anektponHsii // DBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/453051

6.2. lonotHUTEILHAS JIUTEPATYypa.

1.

Hctomuna A. I1. AHanu3 JaHHBIX KQU€CTBEHHBIX MUCCIEAOBAHUMN : IPAKTUKYM /
cocraButenu A. I1. Mcromuna. — CraBponons : CeBepo-KaBkasckuii (penepanbHblii
yHuBepceuteT, 2016. — 94 ¢. — ISBN 2227-8397. — TekcT : 3MeKTPOHHBIH //
DnekTpoHHO-0nbmMoreuHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/66014.html

Jo6puna O. A. AHanu3 JaHHBIX B COLIMOJIOTUH : yueObHoe nocobue / O. A. Jlo6puna. —
HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENIbHBIN
yausepcuret (Cubctpun), 96C ACB, 2013. — 101 ¢. — ISBN 978-5-7795-0666-3. —
TexcT : anexTpoHHbIH // DnekTpoHHO-O0nbnmuoTeunas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/68743.html

6.3. Y4eOHO-MeTOAHYEeCKOE 00ecTeYeHHe CAMOCTOAATEIbHOIH padoThI.

1.

[Tonoxxenne 06 opraHu3aIuy CaMOCTOSTEIbHON Pa0OThI CTYACHTOB (PeAepaTbHOTO
roCy/1apCTBEHHOI'0 OIO/PKETHOTO 00pa30BaTEIbHOIO YUPEKIEHHUS BBICIIET0 00pa30BaHUs
«Poccuiickas akageMusi HapOJHOIO X031CTBa U TOCYIapCTBEHHOM CITy>KObI IPU
IIpesunente Poccuiickoit @enepanum» (B pen. npukaza PAHXul'C ot 11.05.2016 1. Ne
01-2211). http://www.ranepa.ru/images/docs/prikazy-
ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf

6.4 HopmaTuBHBIEe IPaBOBbIE JOKYMEHTHI.

1.

2.

DTHuecKknil Kojeke comumosora; https://www.ssa-rss.ru/index.php?page id=84

[TpodeccronanbHbIN KOJEKC corrosiora: https://www.ssa-rss.ru/index.php?page_id=73
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6.5. UHTepHeT-pecypchl, CIPABOYHBbIE CHCTEMBbI.

DJEeKTPOHHBIE aPXUBBI OTEUECTBEHHBIX KYPHAJIOB MO COLMOJIOTUH (BEIOOPOUYHBIH CIIUCOK):

JKypHan conuonoruu u coruanbHON aHTponojgoruuhttp://www.jourssa.ru/
Coumonoruyeckuii )KypHaihttp://www.isras.ru/index.php?page 1d=33
Commonorndyeckoe obo3penue http://sociologica.hse.ru/

ComnuanbHas peaabHOCTH http://socreal.fom.ru/?1ink=PAST_RELEASES
Comuonornyeckue ucciaeaoBanushttp:/www.isras.ru/socis.html

basmr JaHHBbIX, I/IH(l)OpMaI_[I/IOHHO-CHpaBO‘-IHbIG " ITOUCKOBBIC CUCTCMBI.

nopran «koHomuka. Counonorus. MeHekMeHT» WWW.eCcsocman.ru
BeO-aJpeca HayYHO-UCCIEA0BATEIbCKUX U AaHAIUTUYECKUX LIEHTPOB:
= ®OM — ®onp «O6mecTBeHHOE MHEHUE» http://www.fom.ru/
= BIINOM — Bceepoccuiickuii LleHTp n3yueHus o01mecTBEeHHOr0O MHCHUS
http://wciom.ru/
= JleBama-tieHTp WWW.levada.ru
= [ICIII'1 — LlenTp conmraibHON MOJIMTUKHU U T€HIEPHBIX UCCIIEAOBAHUI
www.socpolicy.ru

6.6. Unble pekoMeH1yeMble HCTOYHUKH.

1.

Christopher M. Bishop. (n.d.). Australian National University Pattern Recognition and
Machine Learning.

Hastie, T., Tibshirani, R., Friedman, J. The elements of statistical learning: Data Mining,
Inference, and Prediction. — Springer, 2009. — 745 pp.

Matthes, E. Python crash course: a hands-on, project-based introduction to programming.
— No Starch Press, 2015. — 562 pp.

I'yndennoy f., benmxuo U., Kypsumis A. - I'my6okoe oOydenue - M3parenscto "JIMK
ITpecc" - 2018 - 652c. - ISBN: 978-5-97060-618-6 - Tekct snextponusiit / 9bC JIAHD

Teopus BeposiTHOCTEH U MaTeMaTH4eckas cratuctuka. OneHKa mapaMeTpoB
pacnpenenenuii : yuebHoe nocobue, lsanos, A. B., 2009

Nelli, F. (2018). Python Data Analytics : With Pandas, NumPy, and Matplotlib (Vol.
Second edition). New York, NY: Apress.

Amnanuz ganabeix B MS Excel : ocnoBHbIe cBenenus o MS Excel, ctarucruueckue
Tabnuibl ¥ rpaduky, craTUCTHUECKHUE (DYHKIINY, TAKeT aHaIu3a (aHaTu3 JaHHbBIX) : yueol.
nocobue 11 By3oB, Mxurapsy, B. C., [llumos, B. ®., 2018

KomOunaropuka, Bunenkun, H. 4., Bunenkun, A. H., 2013

Hecen A.B. - Microsoft Word 2010: ot HoBHuKka k podeccronany - M3gaTenbcTBo
"IIMK IIpecc" - 2011 - 448c. - ISBN: 978-5-94074-713-0 - Tekct anexTponusii / 9bC
JIAHb

7. MarepuajbHo-TexHHYecKas 0a3a, ”HGOPMALMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrieyeHHe U HH(POPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
Tpebosanus k ayoumopusam (nomewjenusm) 0 nposedeHUs. 3aHAMUIL.
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KomnpioTepHblif KJlacC, OCHAIIEHHBIM KOMIbIOTEpaMU, OOBEAMHEHHBIMHU B JIOKAJIbHYIO
BBIYUCIUTENBHYIO CeTh ¢ BBIX0A0M B MHTepHeT uepes nuto3. [IpesenranuonHoe odbopynoBaHue
(MyIbTUMEIUHHBIN TPOEKTOP, MHTEPAKTUBHbBIC TOCKU U T.1I.)

Tpebosanus k npo2paAMMHOMY 06eCheueHuio 00ue20 NOIb308AHUL:
YcranosieHHoe nporpamMmmHoe odecrnieuenne MS Excel, R u R Studio
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