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Astop B.B. bparumenko
PaGouast mporpamma o6CykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA

3aenyrommii kadeaporr C.C. OBaHecsH



1. enau u3yyeHHus: AUCHUITUHBI
Llenpto W3ydeHHs [AWCHMIUIMHBI SBISETCA IIOJlydeHHWE KOMIIETCHIMH B o0iactu
NPUMEHEHHS TEXHOJIOTHH OOJBIINX JaHHBIX.
3agayaMu U3y4eHHs JUCHUILIHHBI SBIISIOTCS
- 3HAKOMCTBO C OCOOCHHOCTSIMHU pa3MeIIeHusI 1 00padOTKH OONBIINX JAHHBIX,
- OBJIAJICHNE METOAAMH NIPHUMEHEHUS CTPYKTYP XPaHEHHS PAaCIpe/ICICHHbBIX TaHHbIX,
- U3y4eHHE TEXHOJIOTHI 00pabOTKH pacrpeieIeHHbIX TaHHbIX,
- U3y4YCHHUE TUMOBBIX MOJIEJICH MCCIIe0BaHHS OOJIBIINX JAHHBIX.

2. IlepeyeHb MIIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerenuuu odyuarierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

JUCHMUILINHBI
Kon
KOMIIETEHIIUH I10 KomMnerenmus
®I'OC BO
K-7 CriocoOeH MCTOJIBb30BaTh JIJIsl PEIICHUS] aHATUTUYECKUX U UCCIIEI0BATEIIbCKUX
3a1a4 COBpCMGHHI:IC TCXHHUYCCKHC CpGI{CTBa 158 I/IH(l)OpMaLII/IOHHI)IC TCXHOJIOTUHN

CTpyKTypa KOMNIETCHIIHH
Komnerennus dopmupyembie 3YHbl
3. 3HaTb OCHOBHBIE COBPEMEHHBIE TEXHUYECKUE CPEACTBA U
H(GOPMAIIMOHHBIE TEXHOJIOTHH, TTO3BOJISIOIINE PEIIaTh
[1K-7 CriocobeH ucnonb30BaTh  [AHAIMTUYECKHE U MUCCIIEI0BATENbCKHE 3aaul
ISl pEILICHUS QaHAIMTUYECKUX U |Y. YMETh peniaTh aHAIUTHYECKUE U UCCIIEI0OBATEIbCKHE

NCCICA0BATCIbCKUX 3ada4 3a1a4d B C(pepe HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH C
COBPCMCHHBIC TCXHUYCCKUC MPUMCHCHUCM COBPEMCHHBIX TCXHUYCCKUX CPEACTB U
CpcacTBa 1 I/IHq)OpMaI_II/IOHHBIe I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOT UM

TCXHOJIOTNH H. BJ'IaILCTI) HaBbIKaMH HCITOJIb30BAHHA TEXHUYCCKUX CPCACTB

1 “HGOPMAITMOHHBIX TEXHOJIOTHH MPU PEIICHUH Pa3IHUHbIX
3ama4 B chepe mpodeccHoHAIbHON eI TEIhHOCTH

3. MecTo quCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

[Mpunagnexxnocts auctumummasl - BJIOK 1 JUCHUIIJIMHBI (MOJAVYJIN): Yacts,
dbopMupyemasi yuacCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

JIMCIUTITNHBI, WCTIONB3YIOIINE 3HAHMS, YMEHHS, HaBBIKH, MOJYYCHHBIC TPU HU3YICHHUH
naHHOW: "MexaucuuimiiHapHas KypcoBass pabotra "MccnemoBaHue — MEKTyHApPOIHBIX

=nn

SKOHOMHNYECKUX OTHOIIICHUU

4. O0beM AMCUMILIMHBI (MOYJI51) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIH4eCTBa
aKajgeMHYecKHMX YacoB, BblJleJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4aroimuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PadoTy
o0yJaromuxcs

OO61mast Tpy10eMKOCTh TUCIUIUTHHBI COCTaBisIeT 3 3ad. ef.,108 Jacos.

Bun yaeOHOM paboThI KonnuecTBo yacos

KonrtakTHasi(ayauTopHas) pabora

Jlexknuu 0

[TpakTaeckue (cem, 1ab.) 3aHATHUS 28




CamocTosTenbHas pa60Ta, BKJIIOYas MOoATOTOBKY K 5K3aMCHaM U
3adcTamM

80

Bcero uacos

108

5. Conep:kanue JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HAa HUX KOJIUYeCTBA aKaJeMHUYeCKHX YaCOB U BH/I0B Y4eOHBIX

3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

Cemunap| Camo- |B unrepa-| ®opMBbI TEKyHIEr0
Ne Pa3zgen u Tema Ceme-| JIek- P p“ p ym
Jlabopar.| cTOAAT. | KTHBHOM KOHTPOJIA
n/n JUCIHILINHBI CTp | UuM
IIpakTnu. pao. popme yCIeBaeMOCTH

OO0I1111Ee CBEIECHUS O
OOJIBIINX JAHHBIX

31 0 0 8

Tect 1. TexHoNOTHA
OOJBIINX JaHHBIX.
3ananue 2. 3arpy3ka
CTAaTUCTHYECKHUX
NTAaHHBIX C HHTEPHET-

CalToB

CTpyKTYpbI
2 |pacrpenencHHbIX 31 0 2 8
TAHHBIX

Tecr 2.
MHoromepHsbIi
aHaJIN3 JIaHHBIX.
3anmanue 1. Coop

JTAHHBIX U3 Pa3HbIX
HUCTOYHUKOB,
o0BbeTMHEHUE B
OJIHY Ta0JIUIly U
o0OpaboTka B
PowerBI

TexHoMOrnM XpaHeHus u
3  |[MCIIOJIBb30BaHUA 31 0 4 12
OOJIBIINX JAHHBIX

Tect 3.
HccnegoBanme
3aBHCHUMOCTEH.

3amganue 3.
OO0OiauHbIe
TEXHOJIOTHH
XpaHEHUs JaHHBIX.
3aganue 4.
KonctpynpoBanue
XPaHWINIIA JAaHHBIX

Pacripenenennas

31 0 6 16
00paboTKa JaHHBIX

Tecrt 4.
Uccnenosanue
3aBUCUMOCTEN

3amayn 1 MOJEINA
5  [hccienoBaHUS 31 0 16 36
3aBUCUMOCTEN JAHHBIX

Tect 5. O6paboka
TEKCTOB. 3aganue 9.
Pemenne 3amaun
acCoIUaIiu.
3amanuelO.
[Iporuo3upoBanue
psanoB. 3aganue 7.
Pemenue 3amaun
perpeccuu. 3agaHue

5. Penrenune 3amaun




o Pasies u Tema Ceme-| TTex- Cemunap| Camo- |B WHTepa- DopMbI TEKYLIIETO
JlaGopaT.| CTOAT. | KTUBHOM KOHTPOJIA
n/n AUCHUILIUHBI CTp | UMU
IlpakTuy., pao. dopme yCreBaeMoCTH
KJaccu(uKaum.
3aganue 6.
Pewenne 3amaun
KJIaCTepU3ALIUH.
3ananue 8. COop,
npenoopadoTka
IaHHbIX. Pemenne
3a/1auu
KJaccu(uKanuu
TEKCTOB
NTOI'O 28 80
5.2. JlekuMOHHBbIE 3aHSATHS, UX COEPKAHUE
Ne HaumenoBanue
Conepxanue
n/m pa3esioB U TeM
O0J1acTé IpUMEHEHUs O0TBINNX TaHHBIX. CTPYKTypHUPOBAaHUE
00bIIKX NaHHBIX. TeXHOJOTUHU aHamu3a OOJBIINX JaHHBIX. DTaIbl
1 OOmue cBeIcHUs O [aHAJIM3a: BBIOOP 1€l U 3a/1a4 aHaIKu3a, COOp JaHHBIX, MOJTOTOBKA
OOJIBIINUX TaHHBIX NAHHBIX, IPEIBAPUTENIBHOE HCCIIEA0BaHNE JaHHbBIX, BEIOOD 3a/1a4 U
MOJIeIel HCCIeA0BaHMs 3aBUCUMOCTEH JTAaHHBIX, Pa3BEPTHIBAHUE U
BHEJIPEHUE

CrpyKTyph! CTpyKTYpUpOBaHHBIC JaHHBIC M HECTPYKTYPUPOBAHHBIC IAHHBIC.
/laHHBIE Ha ecTeCTBEHHOM s3bIke. MaruHHbIe 1aHHble. [ padoBsie,

2 |pacmpeneneHHBIX
AHHBIX WJTU CETEeBBIC, TaHHbIE. Ayano, BUaeo U rpaduka. [ToTokoBsie

TaHHBIC
Texnooruu Pacnipenenennsie (aitioBbie cUCTeMbl. ba3bl TaHHBIX.

3 [XpaHeHHs 1 WuppacTpykTypa pacpeeIeHHOTO IPOrpaMMUPOBaHUSI.
VICTIOTb30BaHUSI WuppacTpykTypa HHTETpalluy JaHHBIX. MHPpacTpyKTyphI
0OJIBIINX TaHHBIX MaIIMHHOTO 00y4ueHus. bezonacHocTh

MapReduce —Mozenb pacripeeieHHOW 00paOOTKU JaHHBIX,

npeiokeHHast komnanueit Google s 00paboTKM 6ONIBIINX

00BEMOB JTAHHBIX HAa KOMITBIOTEPHBIX KIacTepax
PacnipesienenHas Hasloop Distributed File System (HDFS) — pacnipenenénnas

4 (aitnoBas cuctema, Mo3BOJISIIONIAS XPAHUTh HHPOPMAIUIO

00paboTKa JaHHBIX i
MPAKTUYECKH HEOTPAHHUEHHOTO 00bEMA.
Hadoop YARN — ¢peliMBOpK a5 yripaBieHUs pecypcamu
KJIacTepa ¥ MEHEKMEHTA 3a/1a4, B TOM YHCJI€ BKIFOYAET
dbpeitmBopk MapReduce
OnucaHue BBISBISIEMBIX 3aBUCUMOCTEH, 00J1acTell MpUMEHEeHHUSI, U
3agaud U MOJENIH .
CCITCTOBARHS TEXHOJIOTHH MPUMEHEHHS HanboJee paclpOCTPaHEHHBIX MOIeTeH

5 L ABHCIMOCTEl TS pENIeHUs 3a/1a4 Ki1acCU(UKAIIUH, KJIaCTEPU3ALIH, PETrPECCHH,

AHHBIX MTPOTHO3UPOBAHUS, BBISBIICHUS aCCOIMAIINN, KIIACTEPU3AIINH

HOCHCHOB&TCHBHOCTCﬁ, aHaJIn3 TCKCTOB

5.3. Cemunapckue, NnpakTHieckKme, JadopaTopHbie 3aHATHS, UX COJAEpPKAHUE

Ne pazpena u
TEMBI

Coneprxanue u GOpMBbI IPOBEACHUS




Ne paznena u

Conepxanue 1 POpMBI IIPOBEIECHUS
TEMBI Acp (bop POBCA

Pa3paboTka apXUTEKTYpbl XpaHCHHS U 00paOOTKU paclpeIeICHHBIX TaHHBIX.
Bb100p TEXHOIOTUY XPAaHEHHUS PACTIPEICIICHHBIX JaHHBIX, TPEIBAPUTEIIbHAS

1 00paboTKa JaHHBIX, ONPECIICHHE 1IeJIel 1 3a/1a4 00paOOTKH JTaHHBIX, BLIOOD
3a/1a4 U MOJIETICH MCCIIeI0BaHUs 3aBUCUMOCTEH, TUTAHUPOBAHUE APXUTEKTYPBI
pacrpezieieHHON 00pabOTKH JaHHBIX

Cosznanue CTpyKTYp pactpeleieHHbIX JaHHBIX. Pa3paboTka TpeboBaHuii K
CHUCTEME paclpe/IelICHHbIX JaHHbBIX. [IpeIBapuTelIbHOE HCCIIeIOBAaHUE TAHHBIX.

2 OnpezneneHre UCTOYHUKOB TaHHBIX U TEXHOJIOrUU cOopa naHHbIX. BbiOop ¢opm
NpecTaBiIeHNs U (OPMATOB JaHHbBIX
Co3ganue TexHoIoruu coopa u XpaHeHHs JaHHbIX. PaboTa B pacmpeneneHHbIX
3 daiinoBeix cpenax. Mcnonp3oBanue pensauonabix CYB/I B pactipeneneHHbIX

cpenax. bassl JaHHBIX «KIIHOY-3HAUYEHUEY», JOKYMEHTHBIE 0a3bl JaHHBIX, rpadoBbIe
0a3bl JaHHBIX

Pacripenenennast oopadbotka nanHbix. [Ipumenenue trexuonorun MapReduce nis
4 pelieHus 3aaa4 00paboTKU pactpeeeHHbIX JaHHbIX. THCTpyMeHTaIbHbIe
Cpe.bl MPOCKTHPOBAHUS PACTIPEICIICHHON 00paboTKOM

[IpmeHeHue 3a1a4 U MoJIeNel uccienoBaHus 3aBucuMocted. McxoaHbie naHHbIe
vccieoBanms 3aBucumoctei. [IpeaBapurenpHas 00paboTKa HCXOIHBIX JTaHHBIX.
3amaun U Mojenu Kinaccudukanuu. 3a1a4i U MO KilacTepu3aluu. 3a1auu U
MOJIEIM accolaluid. 3a/1auu U MOJIEIN aHAJIN3a TEKCTOB

6. @oHI OLEHOYHBIX CPEeICTB /I NPOBedeHHs MPOMEKYTOYHOH AaTTeCTAMU IO
AUCHHIIMHE (MOJHBIH TEKCT NPUBEIEeH B NPUJI0KEHUHU K padoueil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOJ’[bele 3aJaHuA UJIH
HHBIC MaTepl/laJ'lBl, Onuncanne
3Taﬂbl HeOﬁXOl]l/lMLle JISl OEHKH HoKazaTeleii n
MUDOBAHUS 3HAHWH, YMEHHI1, HABBIKOB KDHTEDHEB
(hopmupora . Ilepeuenn (3yHI)I: u (WJIK) ONBITA purep
Ne KOMIETEHIIUH 3.1...3 JeATeILHOCTH OMEHHBAHMH
e (opmupyembix (3.1...3.n, ’ KOMINeTeHUHii Ha
(Tema u3 N XAPAKTEPHU3YIOUIMX ITAMbI
n/n o KOMIeTeH i V.1...V.n bopMupoBaus Pa3JIMYHBIX ITANAX UX
paboueii ? PMHPY (opmupoBanus
no ®I'OC BO H.1...H Il) KOMIeTeHIHuii B pouecce i
NporpaMmMbl odeo il .| onucanue mkai
O0CBOCHMUS oﬁpasoBaTenbﬂou 100
AMCUHHILIAHBI) TpOrpaMMBbt ouenuBanus (o 100-
(HammenoBanue Ganmnnoii micae)
OLEHOYHOI'0 CpeIlCTBa)
3.3HaTh OCHOBHBIC
COBPEMEHHBIE
TEXHUYECKHE CPEICTBA
1 MH(OpMaIOHHEIE
TEXHOJIOTUH,
[M03BOJIAIOIIUE PEIIATh
QHAJIUTHYECKUE U
CCIIeIOBATEIIbCKIE 3amganue 2. 3arpyska
1. O6mme A Py TTonHoTa
3agayun CTAaTUCTUYECKUX
1 |[cBemenwns o T1K-7 MPEICTABICHHBIX
Y.VMmeTs pemats TAaHHBIX C UHTEPHET-
0OJIBIINX JAHHBIX . JaHHbIX (7)
AHAJIUTHICCKUE U cCaiToB
MCCIIe0BATEIIbCKHIE
3ama4un B chepe
po¢eCCHOHATBHOM
IEeSITETLHOCTH C
TIPUMEHEHUEM
COBPEMEHHBIX
TEXHUYECKHUX CPEACTB U




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

MH(pOPMAIIMOHHBIX
TEXHOJOT UM
H.Bnanets HaBBIKAMH
HMCIOJIB30BaAHUS
TEXHUUYECKUX CPEICTB U
MH(POPMAIIMOHHBIX
TEXHOJIOTHI Ipu
[PELIEHUH Pa3IMYHBIX
3amad B cepe
Mpo¢eCCHOHATBHOM
eI TeIbHOCTH

[1K-7

3.3HaTb OCHOBHEIC
COBPEMEHHBIE
TEXHUUYECKHUE CPEJICTBA
1 MH(POPMAIMOHHBIE
TEXHOJIOTHH,
[103BOJISIFOIINE PEllaTh
AHAJIMTHYECKUE U
CCIIEJOBATEIILCKHIE
3a1a4n

Tect 1. Texunomorus
0OJIBIINX JAHHBIX

Jonst npaBUIBHBIX
0TBEeTOB (6)

2. CTpyKTypHI
[pacrpeieNeHHbIX
TaHHBIX

[1K-7

3.3HaTh OCHOBHBIE
COBpEMCHHBIC
TEXHUYECKUE CPEICTBA
1 MH(OpMaIOHHEIE
TEXHOJIOTHH,
MIO3BOJIIONINE PErIaTh
QHAJTUTUYIECKHE U
HCCIIeI0BATEIbCKIE
3a1aun

Y.VMmeTs pemarts
QHAJTUTUYIECKHE U
HCCIIeIOBATEILCKUE
3amaun B chepe
Mpo¢eCCHOHATBHOM
eI TEIbHOCTH €
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
MH()OPMAITMOHHBIX
TEXHOJIOTH I
H.Bianets HaBBIKAMH
MCTIOTb30BaHUS
TEXHUYECKUX CPEACTB U
MH(POPMAIIMOHHBIX
TEXHOJIOTHI pH
[PELIEHUH Pa3IMYHBIX
3a7a4 B cepe
po¢eCCHOHATBHOM
esITeIbHOCTH

3amanue 1. Coop
TAaHHBIX U3 Pa3HbIX
ICTOYHHKOB,
00beMHEeHNE B OJTHY
rabnuiry 1 00paboTka B
PowerBI

KoppexTtaocth
3aIpOCOB.
CootBeTcTBHE
aHaszn3a
MOCTaHOBKE
3amaqu (7)

[1K-7

3.3HaTh OCHOBHEIE
COBPEMEHHBIC

TCXHUYCCKHUE CPEACTBA

Tect 2. MHOTOMEpHBIH
AHAJIM3 JaHHBIX

Joust mpaBrIIbHBIX
0oTBETOB (6)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

1 MH(POPMAIMOHHBIE
TEXHOJIOTHH,
[O3BOJISIOINNE PEIaTh
aQHAJTUTUYECKHUE U
HCClIe1OBaTEIbCKUE
3a1aun

3. Texmomorun
XpaHCHUS U
HCII0JIb30BaHMS
OOJIBLINX JaHHBIX

[1K-7

3.3HaTh OCHOBHEIE
COBpEMCHHBIC
TEXHUYECKUE CPEICTBA
1 mH(pOpMaIOHHEIE
TEXHOJIOTHH,
[TO3BOJIAIOIINE PEIIATh
QHAITUTHYECKUE U
MCCIIeJ0BaTEIbCKUE
3a1a4un

Y. VMmeTs pemarts
QHAITUTHYECKUE U
MCCIIeJ0BaTEIbCKUE
3amaun B cepe
Mpo¢eCCHOHATBHOM
EeSITeTPHOCTH C
MIpUMEHCHHEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
UH()OPMAITHOHHBIX
TEXHOJIOIUi1
H.Bianers HaBbIKaMu
MCIIOJIb30BAHHUS
TEXHUYECKUX CPEJICTB U
UH()OPMAITHOHHBIX
TEXHOJIOTHI Ipu
[PEIICHUH Pa3IMIHBIX
3amad B cepe
Mpo¢eCCHOHATBHOM
e TeIbHOCTH

3Bamanue 3. O0auHbIE
TEXHOJIOTHH XpaHCHUS
TAaHHBIX

KoppexTtaocTh
co3nanus BJ1 (7)

[1K-7

3.3HaTh OCHOBHBIE
COBpPEMEHHbIE
TEXHUYECKUE CPEICTBA
1 mH(OpMaIOHHEIE
TEXHOJIOTHH,
[103BOJISIOIIUE PELIATh
QHAITUTHYECKUE U
MccIIeJ0BaTebCKUE
3a1a4un

Y. YMeTs pemath
QHAITUTHYECKUE U
MCcIIeI0BaTEIbCKUE
3agaun B chepe
npodeccuoHaTbEHOM
NeATEIBHOCTH C
[IPUMEHEHUEM

COBPCMCHHBIX

Sananue 4.
KoncTpyupoBanue
XPAHIIUIA TAHHBIX

ITonnoTa

OIUCaHUA

mporecca
MOKa3aTeIsIMU U
npuseakamu (7)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

TEXHUUYECKUX CPEICTB U
MH(POPMAIIMOHHBIX
TEXHOJOT UM

H.Bnanets HaBBIKAMH
HMCIOJIB30BAHUS
TEXHUUYECKUX CPEICTB U
MH(POPMAIMOHHBIX
TEXHOJIOTHI Ipu
[PELIEHUH Pa3IMYHBIX
3amad B cepe
Mpo¢eCCHOHATBHOM
IeSATCIbHOCTH

[1K-7

3.3HaTh OCHOBHEIE
COBpPEMEHHbBIE
TEXHUYECKUE CPEACTBA
1 MH(POPMAIMOHHBIE
TEXHOJIOTHH,
[103BOJISIOIUE PEIIATh
QHATUTHYECKUE U
HCCITeT0BATEIECKHE
3a1a4u

Tect 3. UccnenoBanue
3aBHUCUMOCTEH

Jlois npaBUIIBHBIX
0TBEeTOB (6)

4.
Pacnpenenennas
00paboTka
JTAHHBIX

[1K-7

3.3HaTb OCHOBHEIC
COBpEMCHHBIC
TEXHUYECKUE CPEICTBA
1 mH(OpMaIOHHEIE
TEXHOJIOTHH,
MO3BOJIAIOIINE PeliaTh
AHAITUTHYECKHE U
HCCIIeIOBATEIbLCKIE
3a1aun

Tect 4. UccienoBanue
3aBHCUMOCTEH

JloJis npaBUIIBHBIX
0TBEeTOB (6)

5. 3amaun u
MO
FICCIICTOBAHUS
3aBUCHUMOCTEN
TaHHBIX

T1K-7

3.3HaTh OCHOBHBIE
COBpEMCHHBIC
TEXHUYECKUE CPEICTBA
1 MH(OpMaIOHHEIE
TEXHOJIOTHH,
[TO3BOJISAIOIINE PEIIATh
AHAJTUTUYECKHE U
HCCIIeIOBATEIBLCKHE
3a1aun

Y.VMmeTs pemats
AHAJTUTHYECKHE U
HCCIIeIOBATEIBLCKHE
Bama4un B chepe
po¢eCCHOHATBHOM
IEeATEeILHOCTHU C
[IPUMEHCHHEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
MH(POPMAIIMOHHBIX
TEXHOJIOTHI
H.Binanets HaBBIKAMH
HMCIIO0JIb30BAHUS

Bamanne 5. Pemenne
3a1a4M K1accu(uKau

KoppexTtHocTh
MPUMEHEHHS
moaeneit (7)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

TEXHHUYECKUX CPEJICTB U
MH(DOPMAIIMOHHBIX
TEXHOJIOTUil IpU
PCLICHUH PA3TUYHBIX
3amad B cepe
poeCCHOHATBHOM

e TeIbHOCTH

10

[1K-7

3.3HaTh OCHOBHBIE
COBPEMCHHBIC
TEXHUIECKUE CPEACTBA
1 MH(POPMAIMOHHBIC
TEXHOJIOTHH,
[TO3BOJISAIOIINE PEeIIaTh
QHAITUTHYECKUE U
HCClIeIOBATEIbCKHUE
3amaun

Y. VMmeTs pemats
QHATUTHYECKUE U
MCCIIEJOBATEIbCKUE
3amaun B chepe
rpodeccHoHaIBEHOM
NeaTeIbHOCTH C
[IpUMEHEHNEM
COBPEMEHHBIX
TEXHUYECKUX CPEJICTB U
MH()OPMAIMOHHBIX
TEXHOJIOIUi
H.Bianers HaBbIKaMu
HCTIOJIB30BAHUS
TEXHUYECKUX CPEJICTB U
nH(pOpMaMOHHBIX
TEXHOJIOTHI IpU
PEILICHUH PA3IIMYHBIX
3amad B cepe
po¢eCCHOHATBHOM
esITeIbHOCTH

Bananue 6. Pemenue
3a[1a9i KJIaCTepU3AIUH

KoppexrtaocTh
MIPUMEHEHHS
moaeneit (7)

11

[1K-7

3.3HaTh OCHOBHEBIE
COBpPEMEHHbIE
TEXHUYECKUE CPEICTBA
1 mH(OpMaIOHHEBIE
TEXHOJIOTHH,
[103BOJISIOIIUE PELIATh
QHAITUTHYECKUE U
MCccIIeJ0BaTEbCKUE
3a1a4un

Y. YMeTs pemath
QHAITNTHYECKUE U
MCcIIeJ0BaTEbCKUE
3amaqun B chepe
npodeccuoHaTEHOM
MesITeIbHOCTH C

MMPUMCHCHUCM

Bananue 7. Pemenne
3a/1a4 perpeccuu

KoppexTtHocTs
MoJCIeH U
HHTEPIIPETALNH
pe3ynbraros (7)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

COBPEMEHHBIX
TEXHUUYECKUX CPEICTB U
MH(POPMAIIMOHHBIX
TEXHOJIOTHI

H.Bnanets HaBBIKAMH
MCTIOIb30BAHUS
TEXHUUYECKUX CPEACTB U
MH(POPMAITMOHHBIX
TEXHOJIOTHI Ipu
[PELIEHUH Pa3IMYHBIX
3amad B cdepe
poeCCHOHATBHOMN
eI TeIbHOCTH

12

[1K-7

3.3HaTh OCHOBHBIC
COBPEMEHHBIE
TEXHUYECKUE CPe/ICTBa
1 MH(POPMAIMOHHBIE
TEXHOJIOTHH,
[TO3BOJIAIOIINE PEIIATh
AQHATTUTHICCKIE U
HCCIIeIOBATEIBCKUE
3amaun

Y. YMmeTs pemathb
AQHATTUTHICCKIE U
HCCIIeI0BATEIbCKIE
Bamaun B chepe
npoQeCcCHOHANTBHOM
esITeIbHOCTH C
pUMEHEHHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
MH(POPMAIMOHHBIX
TEXHOJIOTHI
H.Biagets HaBBIKaMU
HICTIOIb30BaHUS
TEXHUUECKUX CPEICTB H
MHGOPMATMOHHBIX
TEXHOJIOT Uil Ipu
[PEIIEHIH PA3ITUIHBIX
3amad B cepe
npodeccuoHaTbEHOM
esITeIbHOCTH

Samanue 8. Coop,
penoopaboTka
naHHbIX. Pemenue
3a7a4M Kiaccu(UKaluu
TCKCTOB

KoppexTtHOCTh
MIPUMEHEHHUS
moaeneit (7)

13

[1K-7

3.3HaTh OCHOBHEIE
COBPEMEHHBIE
TEXHUYECKUE CPEICTBA
1 MH(OPMAIMOHHBIE
TEXHOJIOTHH,
[O3BOJISIOINUE PEIIaTh
QHATUTHYECKUE U
MCCIIEJOBATEIbCKUE
3agaun

Y.YMers pemath

Bamanue 9. Pemenne
3aJ1a9M acCOIUAIH

KoppexTtHocTts
MIPUMEHEHHS
MeTo10B (7)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

AQHATTUTHYCCKHC U
HCCIICI0OBATEIILCKUC
3agaun B cepe
poeCCHOHATBHOM
eSITeTIBHOCTH C
MIPUMCHCHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEICTB U
MH(POPMAIMOHHBIX
TEXHOJIOTHI

H.Biagets HaBBIKAMU
MCIIOIb30BaHUS
TEXHUYECKUX CPEICTB U
nH(pOpMaMOHHBIX
TEXHOJIOTUil IpU
[PEIICHUH Pa3IMIHBIX
3amad B cepe
po¢eCCHOHATBHOM
mesITeIbHOCTH

14

[1K-7

3.3HaTh OCHOBHBIE
COBpEMCHHBIC
TEXHUYECKUE CPEICTBA
1 MH(OpMaIOHHEIE
TEXHOJIOTHH,
MO3BOJIIONINE PErIaTh
QHAJTUTUYIECKHE U
HCCIIeI0BATEIbCKIE
3a1aun

Y.VMmeTs pemarts
QHAJTUTUYIECKHE U
HCCIIeIOBATEILCKUE
3amaun B chepe
Mpo¢eCCHOHATBHOM
EeSITeTPHOCTH C
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHUYECKUX CPEJCTB U
MH()OPMAITMOHHBIX
TEXHOJIOTH I
H.Bianets HaBBIKAMH
MCTIOTb30BaHUS
TEXHUYECKUX CPEACTB U
MH(pOPMAIIMOHHBIX
TEXHOJIOTHI pH
[PELICHUH Pa3IMYHBIX
3aja4 B cdepe
po¢eCCHOHATBHOM
esITeIbHOCTH

Bananuel0.
[Tporao3upoBanue
0301 (0):!

OO00CHOBaHHOCTh
MPUMEHEHHS
mozaeneit (7)

15

[1K-7

3.3HaTh OCHOBHEIE
COBPEMEHHBIC
TEXHUYECKHE CPEACTBA

1 MHGOPMAITMOHHBIE

Tect 5. O6paboka
TEKCTOB

Joust mpaBrIIbHBIX
0oTBETOB (6)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeoGX0HMBbIE /LISl OLHeHKH Onncanme
dranst 3HaHUI, yMeHMii, HABBIKOB nokasateueii n
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIICTCHIUH 3.1...3 JesTeTbHOCTH OTCHIBAHITH
[ ¢opmupyembIx ( d...3.1, K KOMIIeTeHIHil Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II o KOMIIeTeHII UM Y.l .. .Y.n dopmupoBaHus Pa3JIMYHBIX 3Tanax ux
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
NpOorpaMmMbl I R .| ommcaHHe HIKaJ
0CBOEHHSI 00pa30BaTeILHOI onennsanus (no 100-
JMCUUITHHBI) nporpamMMel u

0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

TCXHOJIOTUH,
MO3BOJIAOIUEC peIIATh
AHAJIUTHYCCKHUEC U
HUCCICO0OBATCIBCKHUEC
3aJa4n

HToro 100

6.2. [IpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounm yuyeOHBIM I1aHOM npeaycMoTpeH 3auet B cemectpe 31.
BOITPOCHI J1J151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Omnera (30 OGamioB), Bua Bompoca: Tect/mpoBepka 3Hanui. Kpurepuit: Jlons
NPaBUJIBHBIX OTBETOB.

Kommnerennusi: IIK-7 CrnocofeH ucnoab30BaTh AJdsl pelleHUs] AHAJMTHYECKMX U
HCCJIeNOBATENbCKHAX 32124 COBPEMEHHbIC TeXHMYECKHe CpPeACTBA M HH(OPMALMOHHBbIE
TeXHOJIOTUH

3HaHue: 3HaTh OCHOBHBIE COBPEMEHHBbIE TEXHHYECKHE CpelCTBa M HMH(OpMaIOHHBIE
TEXHOJIOTHH, TO3BOJISIIOIINE PEIIaTh AHATTUTUUYECKHUE U UCCIIEI0BATEIbCKUE 3aaun

1. ba3st manabix NoSQL. OcobenHocTH, kaccupukanus

2. loxymeHTO-opueHTHpOBaHHbIe 0a3bl JaHHBIX. Bo3smoxxnoctu CYBJl MongoDB

3. INonsatue bonpmmx nanHbx. Oco6eHHOCTH cOOpa, XpaHeHUs, 00pabOTKU U aHanu3a bosbmmx
JAHHBIX

4. PaboTa ¢ JOKyMEHTO-OpUEHTUPOBaHHBIMU B/I.

5. PacnipenienenHast 06paboTka 1 MOJIENN AJIs peIIeHUs 3a/1a4 aHaAJIn3a TEKCTOB

6. Pactipenenennas oOpaboTKa U MOJIETTH JJIs PEIICHUS 3a71a4 KiacCUpUKaIIu

7. Pactipenienennast 06paboTka 1 MOJIENN JJIS peIIeHUs 3a/1a4 KJlacTepH3aluu

8. Cucrema Apache Hadoop

9. CpencrBa mocTpoeHUs pacipeaesieHHbIX HH(OPMAIIMOHHBIX CUCTEM

10. CtpykTypupOBaHHBIE JAHHBIE U HECTPYKTYPUPOBAHHBIE JaHHbIE. JlaHHBIE HA €CTECTBEHHOM
s3bIke. MaruHHble AaHHble. ['padoBble, UaM ceTeBble, JaHHbIE. AyIHO, BHAEO U Tpaduka.
IToTokOBBIE TAaHHEIC

11. Texuonorust Map-Reduce

12. TpeboBanus k pacnpezieieHHbIM HH()OPMAIIMOHHBIM CHCTEMAaM

TUITOBBIE 3AJIAHWS J1J151 IIPOBEPKM YMEHUU:

2-1 Borpoc Owmnera (30 GamioB), Bu Bompoca: 3aganue Ha ymeHue. Kpurepwii: KoppekTHOCTB
1 9 PEKTUBHOCTH PEIICHUS.



Kommnerennusi: IIK-7 Cnocoben wHcmoab30BaTh JAJIsl pelIeHUS AHAJTUTHYECKHX M
HCCIeJ0BATE]bCKHX 32124 COBPeMEHHbIe TeXHH4YeCKHe CpelcTBAa M HMH(OPMALHOHHBbIE
TeXHOJIOTUH

VYMmeHue: VYMeTb pemlath aHAIUTUYECKUE W UCCIIE[OBaTeNIbCKUME 3aJadud B cdepe
npoeCCHOHATIBHON JEATETBHOCTH C NPHUMEHEHHEM COBPEMEHHBIX TEXHHYECKHUX CPEICTB U
UH(POPMALIMOHHBIX TEXHOIOTUH

3amaua Ne 1. Omnpenenuth HaOOp KoJuleKIMH NOKyMeHTOB MongoDB s mpemiosxeHHOH
npeaMeTHO o01acTu

3amaua Ne 2. Ompenenuth TexHonoruto Map-Reduce mis pemieHust NmpenioKeHHOW 3aaadu
00paboOTKH JaHHBIX

3amaua Ne 3. [loctpouTh MOAENs M OOYYUTH €€ IO MPEeNIOKEHHOMY HaOOpy HaHHBIX JUIS
peLIeHUs 3aJaul UCCIIEeI0BAHUS 3aBUCMOCTEN

TUITOBBIE 3ATAHMA UL ITPOBEPKH HABBIKOB:

3-it Bonpoc Omitera (40 6amioB), Bua Bompoca: 3ajanne Ha HaBbIKU. Kputepuii: KoppekTHOCTh
1 3P PEKTUBHOCTH PEIICHUS.

Kovmnerennusi: IIK-7 CnocofeH HCHOJb30BATH JAJIS1 pPelIeHUs] AHAJUTHYECKHUX M
HCC/IeI0BATEIbCKUX 32/1a4 COBPeMEHHble TeXHU4YecKHe cpeacTBa U HHGOPMAIUOHHbIE
TEXHOJIOTHH

HaBpik: BrmajmeTh HaBBIKAMH HCIIOJIB30BAHHUS TEXHUYECKHX CPEICTB M HH(POPMAIMOHHBIX
TEXHOJIOTHI MPU PEIICHUH Pa3JIMYHBIX 33/1a4 B chepe mpodecCHOHATbHON ACATEIHbHOCTH
3amanue Ne 1. Jlmst mpensioKeHHOW TPEeIMETHOW OO0JacTH BBIMOJHHUTH AHAIW3 TEHICHIIUH,
3aKOHOMEPHOCTEH U HHTEPIIPETALIUIO PE3YIbTATOB MOJIEIMPOBAHUS HA OCHOBAaHUU MOJOOPaHHOMN
MOJICIIN

3anmanue Ne 2. Jlns npeanokeHHOM mpeaMeTHONH 001acT pa3paboTaTh cxeMmy cOopa U XpaHEHUS
JIAHHBIX, TPOIYMATh JOCTYI K JAHHBIM JIJISl PA3TUYHBIX TTPHIIOKEHUH

OBPA3ELl BUJIETA
MUHHCTEPCTBO HAYKH M BBICIIETO 00pa30BaHUSA

Poccuiickoii ®enepanmnu Hanpasnenue - 38.03.01 DxoHoMuKa

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HpO(I)I/IJIL _ MHpOBaH KOHOMHKA
oOpa3oBaTeNnpHOE YIPEXKICHUE
} BbICLIICrO 00pa3OBaNIS § Kagenpa MaTeMaTHUeCKUX METOIOB U
«BAMKAJIBCKAMA TOCYJIAPCTBEHHBIA 1L1(PPOBBIX TEXHOIOTHUI
YHUBEPCHUTET» Jucuuninnsa - AHanu3 OOJIBIIMX JaHHBIX
(®I'bOY BO «bI'Y»)
BUJIET Ne 1

1. Tect (30 GamioB).

2. Onpenenuth TexHoJOTHI0 Map-Reduce myis pemenus npeanokeHHON 3a1aun
o0paboTtku naHHbIX (30 6amioB).

3. lns npennioskeHHON npeaMeTHOM 06acTu pa3padoTath cxeMy cOopa U XpaHEHUs
JAHHBIX, IPOAYMAaTh JOCTYII K JaHHBIM JIJIs1 pa3IUYHbIX puioxeHui (40 0anos).

CocraButenb B.B. bparumenko

3aBenyrouui kapeapoi C.C. OBanecsiH




7. IlepeyeHb OCHOBHOM 1 I0NIOJHUTEIbHON y4eOHOMH JINTepaTypbl, HEOOXOAUMOI 1JIA
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

a) OCHOBHasI JIUTepaTypa:

1. Boponogra JI.H., Bopono B.U. Big Data. Meroasl u cpeicTBa aHain3a. yueOHOE TTocoOue.
DOnexrponHsbIii pecypc/ B.M. BopoHoB.- MockBa: MOCKOBCKHY TEXHUYECKUH YHUBEPCUTET CBSI3U
u undopmatuku, 2016.-33 C.

2. Yybykona U. A. Data Mining. yue6. mocobue/ U. A. UyGykosa.- M.: BUHOM. JlaGopatopus
3Hanui, 2006.-382 c.

3. buwut ®poukc PeBomroims B aHamuTuke [DIeKTpoHHBIA pecype] : kak B smoxy Big Data
VIYYIIATh Balll OM3HEC ¢ TMOMOIIBIO ONEPAMOHHON aHANUTUKH / PpsHKC brmi. — DIeKTpoH.
TEKCTOBBIC JiaHHbIe. — M. : Anbnuna [Tabmumep, 2017. — 320 ¢. — 978-5-9614-5302-7. —
Pexxum goctyma: http:// www.iprbookshop.ru/58563.html

4. Boponos, B. 1. Data Mining - TexHosiornu 00padboTKku 00JbIINX JIAHHBIX : yueOHOE mocodue /

B. 1. Boponos, JI. 1. BoponoBa, B. A. YcaueB. — MockBa : MOCKOBCKUH TEXHUYECKUHU
VHUBEpPCUTET CBs3UM U uHbopmaruku, 2018. — 47 c¢. — ISBN 2227-8397. — Texkcr :
DJIEKTPOHHBINA // DnekrpoHHo-OmbOimoreynas cucrema [IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/81324.html

5. Boponosa JI.M. Big Data. MeToabl M cpeacTBa aHanguza [DJIEKTPOHHBIN pecypc] : ydueOHoe
nocobue / JI.W. BoponoBa, B.M. BopoHOB. — DIEKTPOH. TEKCTOBBIE AaHHBIE. — M.
MOCKOBCKHI TEXHUYECKUH VHHUBEPCUTET CBI3HM M MHpopMaThkH, 2016. — 33 ¢. — 2227-8397.
— Pexxum pocryma: http://www.iprbookshop.ru/61463.html

6. Uyoykosa M.A. Data Mining [DaekTpoHubli pecypc] / M.A. UyOykoBa. — DJIEKTPOH.
TEKCTOBbIE paHHble. — M. : HWurepuer-YuusepcureT HMudopmamuonnsix TexHosoruit
(MHTYUT), 2016. — 470 c. — 978-5-94774-819-2. — PexuMm  jgocTyma:
http://www.iprbookshop.ru/56315.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Texnomorun ananm3a naHHbIX: Data Mining, Visual Mining, Text Mining, OLAP. yue6.
noco6wue [y By3oB]. pek. YMO By30B 10 YHUB. MOJTUTEXH. 00pa3oBaHUIo. 2-€ U3l., epepad. u
nom./ A. A. bapcersin [u ap.].- CII6.: BXB-IletepOypr, 2008.-375 c.

2. b, ®poukc PeBosoliysg B aHAJIMTUKE : Kak B onoxy Big Data yaydmmTh Balll OHM3HEC C
IIOMOIIBI0 omepanoHHoil aHanmuTukn / Ppoukc bumn ; mepeson WM. EBcturHeeBa ;| 1mon
penakuuei B. MeioB. — Mocksa : Anpnuna I1adaumep, 2017. — 320 c. — ISBN 978-5-9614-
5302-7. — TeKCT : DIEKTPOHHBIN // DiekTpoHHO0-0MOmmoTeunas cuctema IPR BOOKS : [caiiTt].
— URL.: http://www.iprbookshop.ru/58563.html

3. Kyxapeuko Bb.I'. MHTeIeKTYAIBLHBIE CHUCTEMBI M TEXHOJOIMH [DIJIEKTPOHHBINA pecypc] :
yueoHoe mocodue / b.I'. KyxapeHnko. — DJIeKTpOH. TEKCTOBbIC AaHHBIC. — M. : MocCKOBcKas
roCy/IapCTBEHHAs aKaJeMus BOJHOro TpaHcmopra, 2015. — 116 ¢. — 2227-8397. — Pexum
gpoctyna: http:// www.iprbookshop.ru/47933.html

8. Ilepeuenb pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «WHTepHeT»,
HEe00XOIMMBIX VISl OCBOCHHUS AMCUMILIMHBI (MOAYJIfA), BKJIOYasA NPodecCHOHATbHBIC 0a3bl
JAHHBIX 1 MHGOPMALMOHHO-CIIPABOYHbIE CUCTEMBbI

Jisis OCBOGHMS JUCHMIUIMHBI OO0ydYaromemMycs HeOoOXOIMMbI CIEeIyIOIIUe pPecypchl
MH(}OpPMallMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»:
— Caiit baiikanbckoro rocy1apcTBEHHOIO YHHUBEPCUTETa, ajpec noctyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIN HEOrpaHWYeHHBIN U3 10001 Touku MHTepHEeT

9. MeroauvecKkue yKa3aHU 1Jisl 00y4aKOIIHUXCH 110 OCBOCHUIO JUCUMIIIMHBI (MOXYJIs1)
I/IBY‘-IaTI: I[I/ICI_[I/IHJII/IHy pCKOMeH,Z[yeTCSI B COOTBECTCTBHUU C TOI>'I IOoCJICA0BATCIbHOCTBIO,
KoTopast oOO3HaueHa B ee¢ cojaepxaHuu. [ ycmemHoro ocBOeHHsI Kypca oOydarontuecs
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JOJDKHBI MMETh TepBOHAYalIbHBIE 3HAHUS B 00JacTH MH(POPMALMOHHBIX TEXHOJOTHH, 0a3
JAHHBIX, UHTEPHET-TEXHOJIOTUH.

Ha nexnusx mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATYpPHI IO
TeMe, OOOCHOBBIBa€T MECTO M pOJb 3TOM TEMbl B JaHHOW [MCHUIUIMHE, PACKpbIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoje neKkuuid CTyAeHTYy HEOOXOAMMO BECTH KOHCIEKT, (pUKCHPYS
OCHOBHBIE MMOHATHUS U MPOOIEMHBIE BOIIPOCHI.

[IpakTuyeckne (CEeMHHAPCKHE) 3aHATHS IO CBOEMY COJAEP)KAHHUIO CBSI3aHBI C TEMATHUKON
JICKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTA JIEKLIUM.
3amanue Ha TPAKTHYECKOE (CEMUHAPCKOE) 3aHATHE COOOIAaeTCss OOYyYarommMmcst 10 €ro
npoBeneHus. Ha cemuHape mpernogaBarenb OpraHu3yeT OOCYXAEHHE HTOW TEMbl, BBICTyMAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Y4eOHO-TIO3HABATEIBHOW ESTEIbHOCTH
00yyJaromerocs.

N3ydyenne quCIUIUIMHBI (MOTyJIs1) BKIFOYACT CAMOCTOSTEIbHYIO paboTy 00ydaromerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEILHON pabOThI CTYACHTOB C y4acTHEM IpenoaaBareneit
SIBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAIUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIHILIIHH:
(B yachl KOHCYNBTAIUH, IPEAYCMOTPEHHBIC YYECOHBIM TLIAHOM);

* IpUEM U pa300p JOMAIIHUX 3aJaHUN (B 4achl IPAKTUYECKUX 3aHITHI);

* IPUEM U 3aIllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJIHEHHE KYPCOBBIX padOT B paMKax AMCUHUIUINH (PyKOBOJICTBO, KOHCYJIBTUPOBAHHE
U 3al1Ta KypCOBBIX pabOT B Yachl, MPEIyCMOTPEHHbIE YIEOHBIM IJIAHOM) U JIP.

OCHOBHBIMU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IpernoiaBareien
SBIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIHOYas HH(POPMALMOHHbIE 00pa30BaTelIbHBIE PECYPCHI
(97IEKTpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

* CaMOCTOSITETIbHOE HU3yYEHHME OTJENbHBIX TEM WM BOMNPOCOB MO YyUyeOHHMKAM MM
y4eOHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMHHAapaM U Jab0opaTOpHbIM paboTaM;

* BBINOJIHEHHE JOMAIHUX 33/JlaHUil B BUJE pEIICHUS OTIENbHBIX 3a/ad, MPOBEICHUS
THUIIOBBIX PAacdeTOB, PAaCUYETHO-KOMIBIOTEPHBIX W WHAMBHIYAIbHBIX pPa0OT IO OTIEIbHBIM
paszenaM coJepKaHus AUCUUILUINH U Jp.

10. [lepeyenb HH(OPMALITHOHHBIX TEXHOJIOT U, HCNIOJIb3YeMbIX IIPH OCYIIECTBJICHUHU
00pa3oBaTeIbLHOIO NMpoIecca Mo JMCHUILIMHE (MOYJ110), BK/IIOYasi lepevYeHb
NMPOrpaMMHOI0 oOecreYeHust
B yuebHOM mporiecce UCIONb3yeTcs CIeayolee MPorpaMMHOE 0OecieueHue:
— Python,
— Scilab,
— Monynu: matplotlib, MIxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3bika Python,
— Moaymu: pymongo, PyMySQL, PyQT, SQL Alchemy si3pika Python,
— Hanctpoiika MHTEMIEKTyalnbHOT0 aHanu3a ganHex s MS Office,
— MongoDB,
— MS SQL Server u nporpaMmsl aJMUHUCTPUPOBAHMSI,
— ActivePython x64,
— Sql datamining,
— Orange 3,



11. Onucanne MaTepuAJIbHO-TEXHNYECKOM 0a3bl, H€00X0AMMOM 1)1l OCYILIECTBJICHUSA
00pa30BaTeJbLHOI0 NMPOoLEcca Mo AMCHUIINHE (MOYJII0):

B yuebHOM mporecce UCIONb3yeTcs cileayroliee 000pyIoBaHue:
— IlomeneHus 1151 CaMOCTOSITENILHOM pabOThI, OCHAIIICHHbIE KOMITBIOTEPHOI TEXHUKOI C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTr "MHTepHeT" 1 o0ecniedeHrneM J0CTyIa B AICKTPOHHYIO
nH(}OpPMalMOHHO-00pa30BaTEIbHYIO CPENY BY3a,
— Y4eOHble ayIUTOPUU JJIs1 IPOBEACHUS: 3aHITHI JIEKIIMOHHOTO TUIIA, 3aHSTUH CEMUHAPCKOTO
TUIIA, TPAKTUYECKUX 3aHATUH, BBIMOIHEHUS KYPCOBBIX pabOT, IPYNIOBBIX U WHIMBUAYAIbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCcTalnu, YKOMILJIEKTOBAHHbBIE
CHEIHAIN3UPOBAHHON MEOEBI0 U TEXHUYECKUMU CPEACTBAMH 00yUYeHHUS,
— MynbTHMe TMIHBIN KJTacc,
— KomnproTepHsiii kiacc,
— Habopbl 1eMOHCTPaIMOHHOTO 000pyIOBaHUS U YIeOHO-HATIISTHBIX TOCOOUI



