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IIporpamma cocraBiena B coorBerctsuu ¢ @I'OC BO no Hampasnenuto 38.03.05 busnec-
uHgopmamuxa

ABTOp (BI) A.B. Tleuepuna



1. Hean u3yyeHMs TUCHMILIHHBI

Lenpto W3y4eHUS MUCHMIUIMHBI SIBISCTCS TIOJMydyeHHE KOMIIETEHIM B 001acTu
MPUMEHEHUS TEXHOJIOTHH OOJIBIINX JaHHBIX.

3azaqyamMy U3yUYeHUS IUCLUUIUIMHBI SBISIFOTCS

- 3HAKOMCTBO C OCOOEHHOCTSIMH pa3MelieHust 1 00paboTKu OOJBIINUX TaHHBIX,

- OBJIaJICHUE METOJaMH IPUMEHEHUS CTPYKTYp XpaHEHMsI pacCIPECIICHHbIX JaHHbIX,

- U3y4YeHHE TeXHOJOTUIl 00pabOTKH pacipeIeIeHHbIX JaHHbBIX,

- U3y4EHHUE TUTIOBBIX MOJIEJICH HCCIEIOBAHUS OOJIBIINX JaHHBIX.

2. IlepeyeHb NJIAHHPYEMBIX pe3yJbTATOB OO0Y4YeHHMs] 10 JMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHHPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerennuu odyuyarmerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHUS THCIHUIIIUHbI

Koo Komnemenuusn
KomnemeHuuu
no ®Ioc BO
IIK-9 CnocoOeH TPOBOJIUTH aHAJIW3 JIAHHBIX TI0 CO3JIaHUI0, Pa3BUTHIO,
BBIBOJY Ha PBIHOK, NpoaakaM U nipojBrkernto UT mpoaykra

CTpyKTypa KOMNETCHIIUH
Komnemenuyus Dopmupyemvie 3YHot
[1K-9 CriocobeH nmpoBOIUTH 3. 3Harh cnocoObl M METOJbl aHaJIM3a JAHHBIX IO
aHaJIM3 JaHHBIX 110 CO3/IAHMI0, | CO3/IaHHIO, PA3BUTHUIO, BBIBOJY Ha PBIHOK, IpoJa)xaM u
Pa3BUTHIO, BHIBOJlY Ha PBIHOK, | poaBmxeHuto UT-npoaykra
MpoJIa’kaM U MPOJIBUKEHUIO VY. YMeTp NpoBOAWUTH aHaIU3 JIaHHBIX 10 CO3JaHUIO,
UT nponykra pPa3BUTHIO, BHIBOJlY Ha PHIHOK, MPOJAXKaM U MPOJBUKEHUIO
NT-nnponyxkra
H. Bnaners HaBRIKAMH aHaIM3a JAHHBIX 1O CO3JaHHIO,
Pa3BUTHIO, BBIBOJY Ha PBIHOK, MPOJaXKaM U MPOJABUKEHHUIO
NT-nponykra

3. MecTo AucHMIUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Jucuumiuaa B1.V.16 «AHanmu3 OonbIIMX JaHHBIX» BXOIWUT B biok «bl aucHumivHb
(Momymm)»

[Mpunannexxnocts guctumauuel - BJIOK 1 JUCHUITVIMHBI (MOAVYJIN): Yacts,
dbopmupyeMas y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIIEHUH.

[IpenmecTByronyue TUCIHUIUIMHBI (OCBOCHHE KOTOPBIX HEOOXOAMMO [UIsl YCIEITHOTO

ocBoeHusi nanHoi): "[lporpammupoBanue", "Teopuss BeposSTHOCTE U MaTeMaTH4ecKas
cratuctuka", "Omnepaunonnsle cucremel', "HHTepHer-TexHosmorun", "PacnpeneneHHble
cucrtemsl"”

4. O0beM AUCHMILVIMHBI (MOAYJS]) B 3a4e€THBIX €IMHHUIAX C YKA3aHHEM KOJHYeCTBa
aKaJeMH4YeCKHX YacoB, BbIJeJEeHHbIX Ha KOHTAKTHYI0 paldoTy oOydalouuxcss ¢
npenoaasarejgeM (Mo BHAaM Y4eOHbIX 3aHATHI) M HAa CaMOCTOSITEJIbHYH padoTy
o0yJaromuxcs

OO1m1ast TPyA0EMKOCTh IUCIUILTUHBI COCTABISAET S 3a4. efl., 180 yacos.

KonunuectBo
Bun yuebHoit paboThl 4acoB




(ounas ®O)

KonTtaktHas (ayautopHas) pabota

Jlexuuu 28

[TpakTiaeckue (ceMm., 1ad.) 3aHATHS 28

CamocrosTenbHas paboTa, BKIIOYas IMOJATOTOBKY K 3K3aMEHaM U 124
3a4yeTam

Bcero vacos 180

5. Conep:xkanue QTMCHUIIMHBI (MOYJIfA), CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aeiaM) ¢
YKa3aHHEM OTBeJ€HHOI0 Ha HMX KOJMYeCTBA aKaJeMHYECKHX 4YaCOB M BHIOB Y4eOHBIX

3aHATHNA

5.1. Conep:xanue pa3iejioB IUCUUNIMHBI

Ne Pa3zngen u Tema
n/n JUCIUILINHDI

CemecTp
Jeknun

CemuHnap

JlaGopat.Ilpa
KTHY.

CamMocTooT.
pao.

B
HHTEPAKTH
BHOII

dopme

Dopmbl
TeKyllero
KOHTPOJIs

ycrneBaeMocT
U

1 OO0mue cBegeHHS O 2
00JIbIINX JAHHBIX

SN

N
[

J, T

N

1.1 O6me cBegenusa o | 4.1
OOJIBIINX JAHHBIX

SN

N
[

2 CTpyKTYypBI 4
pacrnpe/ieJieHHbIX
JAAHHBIX

21

2.1 | CTpyKTypbl 41 |4
pacrpeneIeHHbIX
JTAHHBIX

21

3 MHuoromepHbIii 4
aHaJIN3 AAHHBIX
(OLAPTexHoJ0THSA)

20,5

3.1 | MHoromepHbIii 41 |4
aHau3 JTAHHBIX
(OLAPtexHomorus)

20,5

4 TexHnoJoruun 4
XpaHeHUus! "
HCNO0JIb30BaHNS
00JILIINX JAaHHBIX

20,5

4.1 Texnonmornu 41 |4
XpaHeHus n
HCIIOJIL30BaHUS
OOIBIINX TAaHHBIX

20,5

5 Pacnpenesennas 6
00padoTKa JaAHHBIX

20,5

5.1 | Pacnpenenennas 41 |6
00paboTKa JaHHBIX

20,5

6 3amauyn H MoaeaH 8
HCCIe10BaAHNS
3aBHCHMOCTeEM
JAHHBIX

20,5

-

=E
HE
= =
=
=




6.1 Bamaun wu wmoxend (4.1 |8 8 20,5
HCCIEN0BAHNS
3aBUCUMOCTEH
JAHHBIX
HUTOI'O 28 28 124

*@opMbI TeKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH (OLIEHOYHbIE CPeACTBA):
Yo -ycTHBIH onpoc, codeceoBaHNE
KO -xomnokBuym, KoHpepeHIHS

JI -mabGoparopHas pabota

AW -nenosas urpa

C3 -curyauroHHbIC 3aJJaHUS

K -xoHTpOsIBHBIE PaOOTHI

T -trectupoBanue

P3 -pemenue 3anau

PI' -pacueTHO-rpaduyeckas pabora
IAC -acce

P -pedepar

YU -yuebHoe nccienoBaHue

IT -npoune

J -3K3aMEeH

3 -3auer

KP -xypcosas pabora

O -otuer

I' -rocynapcTBeHHBIN UTOTOBBIN YK3aMEH
BKP -BrinmyckHas kBanuduKauonHas pabora
ITo -muceMeHHBIN ONPOC

5.2. JIeKIIMOHHbIE 3aHATHUSA, HX COACPKAHUC

Ne | HammeHoBaHHe pa3aesioB H Copep:xanue
n/m | Tem
1. | O6mue cBeneHus o OONBIINUX O6nactt  npuMeHeHUs:  OOJIBIIUX  JAHHBIX.
JAHHBIX CrpykTypupoBaHue OOJBIIMX JaHHBIX. TEXHOJIOTHH
aHayiM3a OOJNBIIMX JaHHBIX. OTambl aHajau3a: BBIOOP
nened W 3ajay aHaiuu3a, cOOp AAaHHBIX, MOATOTOBKA
JAHHBIX, MPEABAPUTENBHOE HCCIEAOBaHNUE JaHHbIX,
BBIOOp 3a/1a4 U MOJeNeil nccieoBaHus 3aBUCUMOCTEN
JTAaHHBIX, Pa3BEPTHIBAHNE U BHEAPEHUE
2. | CTpyKTypsl paclpeneneHHbIX CTpyKTypUpOBaHHBIE JaHHbBIE u
JAHHBIX HECTPYKTypUPOBAHHbIE  JaHHBIE. JlanHble  Ha
€CTECTBEHHOM si3blke. MalnHHble naHHble. ['padoBble
WIM CeTeBble, JaHHble. Ayauo, BUAEO M TIpaduka.
[1oTOKOBBIE 1TaHHBIE
3. MHoOrOMepHBIi aHaIu3 JaHHBIX [IporpamMHBIE CpelcTBa MHTETPAlMN JAHHBIX W3
(OLAPTtexHom0rHSI) Pa3HBIX UCTOYHUKOB. MHOIOMEPHBIN aHAJIN3 JaHHBIX
4. TexHomornn  XpaHeHHs] U Pacnipenenennsie  ¢aiinoBble  cuctembl. basbl
MCIIOJIb30BaHUs OOJIBIIMX | TaHHBIX. Wndpactpykrypa pacnpeneIeHHOTO
JAHHBIX nporpamMmMupoBanus. WHdpacTpykTypa uHTErpanuu
naHHbIX. HHQpacTpyKTypbl MAaIIMHHOTO OOYYEHHS.
besonacHOCTB
5. | Pacnpenenennas  o6paboTka MapReduce —Moens pacnpe/ielieHHOH 00pabOTKH




JAaHHBIX

JAHHBIX, TpeJIoKeHHas kommanueir Google mns
00paboTKu OoypIIMX  OOBEMOB  ITAaHHBIX  HA
KoMmnbloTepHBIX Kiactepax Hadoop Distributed File
System (HDFS) — pacnipenenéunas daiioBas cucrema,
MO3BOJISIONIAS XPAaHUTh HH(OOPMAIMIO TMPAKTHUCCKU
HeorpanuueHHoro o6wéma. Hadoop YARN -
(bpeiiMBOpK JJIsl yNpaBICHUS pecypcaMu Kiactepa u
MEHEIDKMEHTa 3a7ad, B TOM 4YHCIE BKIIOYaeT
dpeiimBopk MapReduce

6. 3agauun

JaHHBIX

n MOACIN OCHOBHBIE 3aJa4uu CUCTEM HCKYCCTBECHHOI'O

UCCIICIOBAaHMsl  3aBUCUMOCTEH | MHTEIIEKTA. Knaccuduxanus, KJIaCTepU3aLus,

perpeccusi. TUIbI MAIIUHHOTO OOYYEHHS: C YUUTEIEM,
0e3 y4HTens, ¢ YaCTUYHBIM TPUBICYCHUEM YUHUTEII,
oOyuenue c¢ mnonakpervienneM. Kraccudukamus Ha
npumMepe anroputma k-Ommxaiimmx coceneir (kKNN)
MeTpukH OlIeHKH KJ1acCu(UKALUU: TIOJTHOTA, TOUHOCTD,
F1, ROC, AUC. BanuganuoHHasi ¥ TECTOBasi BEIOOpKA.
Kpocc-Bamumanus. Pabora ¢  kareropualbHBIMH
npu3HakaMu. JIMHEWHbIe MOAETH ISl KIIACCHU(UKAIIHNH.
[Iepuentpos, JIOTUCTUYECKAs perpeccus,
MOJHOCBSI3HBIE HEUPOHHBIE CETH, CTOXACTUYECKHI
TPAaJUEHTHBIA CIIyCK M OOpaTHOE paclpocTpaHEHHE
rpajJiieHTa. AJTOPUTMBI, OCHOBAaHHbBIE HA TPUMEHEHUHU
pemaromux AepeBbeB. Kputepuu pazneneHus ysia:
WHGOPMAIIMOHHBIA  BBIMTPHIN, KpuTepud JKuHU.
AHcamM0Iu pemIalmux JepeBbeB: CIy4alHbBIN Jec,
rpangueHTHbid  OyctuHr. Kiacrepuzamms.  k-means,
DBSCAN, arnomeparuBHas kiactepuszanus. MeTpuku
OLICHKH KJIaCTEpU3ALIUH. Knaccudukamms u
KJIACTEPU3ALMS TEKCTOB.

5.3. Cemunapckue, NpaKTHYeCKHE, JIA00PATOPHBIE 3aHATHS, X COACPKaHUE

Ne pazgena Copepxxanue u GopMbl NPOBEICHUS
U TeMblI

Pazmen 1. Pazpa0oTka apXUTEKTypbl XpaHEeHHsI U 00pabOTKH pacHpeeICHHbIX JaHHBIX.

Tema 1. BbiOOp TEXHOJOTMM XpaHEHUs PpacHpEleCHHbIX JAAaHHBIX, MpeABapUTEIbHAs
00paboTKa JaHHBIX, ONpeJeseHue IeNel M 3aaad 0OpabOTKU JAaHHBIX, BBIOOD
3a/a4 U MOJeNeld HMCCIIeJOBaHMs 3aBUCUMOCTEH, IIaHUPOBAHUE APXUTEKTYPbI
pacnpeeeHHON 00pabOTKH TaHHBIX

Paznen 2. Co3nmanue CTPYKTyp paclpelesieHHbIX JaHHBIX. Pa3paboTka TpeOoBaHUM K

Tema 1. CUCTEME pacIpelelIeHHbIX HaHHbIX. [IpenBapuTenbHOE MCCIEA0BAHNUE JAHHBIX.
Omnpenenenne UCTOYHUKOB JAHHBIX U TEXHOJIOTUK cOopa AaHHBIX. BeiOop dopm
npe/cTaBiIeHus U GOpPMATOB JJTAHHBIX

Paspgen 3. Mmuoromepusbiii ananu3 naHHbIX (OLAP-texnonorus). COop naHHBIX U3

Tema 1. pa3HBIX TAaOJIMYHBIX UCTOYHUKOB U MHOTOMEPHBIN aHanu3 JaHHbIX. [IpuMeHeHue
Power Piwot, Bl-cuctembl. O0iauHbIe TEXHOIOTUH HHTETPAILIMA 1 MHOTOMEPHOT'O
aHayu3a JaHHbIX Ha npumepe Yandex Datal.ens

Pazpnen 4. Coznanue TexHonoruu cOopa M XpaHeHUs JaHHBIX. Pabora B

Tema 1. pacripeneneHHbIX (ainoBeix cpenax. Mcmomb3zoBanue pensaunoHHbix CYBJ] B

pacrpeieieHHBIX cpefax. ba3bl TaHHBIX «KIFOY-3HAYCHHEY, IOKYMEHTHBIE 0a3bl
JAaHHBIX, rpadoBbie 0a3bl JAHHBIX




Pazmen 5. Pacnpenenennas obpabotka nanubix. [Ipumenenue texnonoruu MapReduce

Tema 1. JUISL pelieHusl 3a7a4 o0pabOTKU pachpeie]IeHHbIX JaHHbIX. IHCTpyMeHTaIbHbIC
CpeJbl MPOSKTHPOBAHUS PACTIPEICIICHHON 00paboTKOM

Pa3sgen 6. [Ipumenenue 3amady U MOJENEHd HCCIIeAOBaHUs 3aBUCUMOCTE. McxomHbie

Tema 1. JaHHBIC UCCIIeoBaHMs 3aBucuMocTei. [IpenBapurensHas 00paboTKa UCXOTHBIX

JaHHBIX. 3aa4d W MojaenH Kiaccudukaunuu. lcrmomp3oBaHue u CcpaBHEHHE
anropuTMoB kiaccudukamuu: kNN, pemaroniue AepeBbss M UX aHcaMOuu,
JOTUCTHYECKasl perpeccus. 3aaul ¥ MOAEIH KJIACTePHU3ALUH. 3a1audl U MOJEIH
accouuanuii. 3a1auu ¥ MOJIEIH aHAJIU3a TEKCTOB

6. @OoHI OLEHOYHBIX CPEACTB JJIf MPOBeAeHHs] NMPOMEKYTOYHON aTTeCTAUMM IO

AUCIHUIIJINHE (l'[O.]'IHI)IfI TEKCT IIPUBEICH B IPUJIOKEHUU K paﬁoqeﬁ nporpaMMe)

6.1. Texkyuuii KOHTPOJIb

Ne Oransl Ilepeuenn 3YHsl KoHntposbHbie Onucanue
n/ | dopmupoBanus | popmupyemsl | (3.1...3.n, 3a/1aHMs WIN MoKa3aTesneu u
i KOMITETEHIIHA X V.1...¥Vn, UHBIE KpUTEPHEB
(Tema u3 paboueit | komnerenuu | H.1...H.n) MaTepuansbl, OLICHUBAHMUSI
POTrPaMMBbI 1 mo ®I'OC HEOOXOUMEIE KOMIIETCHIIUH
JUCIUIINHBI) BO JUISL OLICHKHU Ha Pa3Iu4HbIX
3HaHUH, YMEHU, JTarax ux
HaBBIKOB ¥ (WK) | GOPMHPOBAHUS
OTbITa , OTIIICAaHHE
JeSITeTbHOCTH, IIKaJT
XapaKTepHU3yIoIll OLICHUBAHMUSI
WX JTarbl (o 100-
(dhopMHUpOBaHHS OaJITbHOM
KOMIICTEHIIMH B IIKaJIe)
nporecce
OCBOCHHS
00pa3oBaTenbHO
1 IpOrpaMMbl
(HanmeHnoBanue
OILIEHOYHOTO
CpeICTBA)
1 | OOmme cBeneHus T1IK-9 3.3HaTh
0 O0JBIINX CHocoObl |
TAHHBIX METOIBI
aHanmza
JTaHHBIX  TI0
CO3/IaHUIO, Jons
Pa3BUTHIO, Tect 1 [IPaBUJIbHBIX
BBIBOJY  Ha 0TBETOB (6)
PBIHOK,
npojakaMm |
TTPOJIBUKCHH
10 nT-
MPOAYKTA
2 | CTpykTypbI IK-9 3.3Hath 3ananue 1. KoppekTHocTh
pacnpeesIeHHbIX cnocoosl  u | OObenuHeHHe U | 00paboTKH (5)
TAHHBIX METOIbI aHaIu3 JaHHBIX B Hons
aHam3a Power Pivot MIPAaBUIIHHBIX




IaHHBIX 11O
CO3JaHHIO,
pPa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojakaM |
MIPOJIBMKCHU
0 HUT-
MPOYKTa
V. VYmets
MIPOBOJIUTH
aHaIu3
IaHHBIX IO
CO3JaHHIO,
pPa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojaxkaM |
MIPOJIBMYKCHHU
10 NT-
MPOIYKTa
H.Bmanets
HaBBIKAMH
aHanm3a
JaHHBIX 1O
CO3JaHHIO,
Pa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojaxxkaM |

Tect 2

oTBeTOB (6)

MPOJIBMKEHU
10 nT-
MPOIYKTa
MHoromepHsbIi IK-9 3.3HaTh
aHalu3  JIaHHBIX CHocoObl |
3ananue 2.
(OLAPTexHoMOTH METO/IEI
O0beuHeHUE U
s) aHanu3a
aHanu3 JaHHBIX B | KoppekTHOCTh
JTAHHBIX  TI0
COBIAHHIO Power Bl Y IIOJIHOTA
’ 3ananue 3. aHanusza (5)
Pa3BUTHIO,
Br16op nanubix B | KoppekrHocTh
BBIBOJly  Ha
HNurepuere n aHanusa u
PBIHOK,
aHAJIN3 JaHHBIX B | TIPUMEHEHUS
npojakaMm |
Power Bl MHCTPYMEHTOB
MIPOIBMKCHHU
3aganue 4. BU3yaJn3alun
10 nT-
Obnaunsle (6)
HpoAyKTa TEXHOJIOTUH KoppekTHocTh
V.Vmern pp
MHOT'OMEpPHOT'O Y TIOJIHOTA
MPOBOJIUTH
aHajn3a Ha aHanm3a (6)
aHaIu3
npumepe Yandex
JAHHBIX  TI0
Datalens
CO3/IaHUI0,

Pa3BUTHIO,




BBIBOJY  Ha
PBIHOK,

npojaxkaM |
MIPOIBMYKCHHU
10 HT-
MPOIyKTa

H.Bnanets
HaBBIKAMH
aHanm3a

JaHHBIX IO
CO3JaHHIO,
pPa3BUTHIO,
BBIBOJy  Ha
PBIHOK,

npojaxkaM |
MIPOIBMYKCHHU
10 NT-
MPOYKTA

Texuomornu
XpaHCHUS
HUCIIOIb30BAHUA

u

OOIBIINX JaHHBIX

I1K-9

3.3HaTh
croco0bl U
METOIBI
aHanu3a
IaHHBIX IO
CO3JaHHIO,
Pa3BHTHIO,
BBIBOJly  Ha
PBIHOK,
npojakaM |
MIPOJIBUKCHH
10 HT-
MPOYKTa
V.VmMmeTh
MIPOBOIUTH
aHaJIu3
JaHHBIX IO
CO3JaHHIO,
Pa3BUTHIO,
BEIBOJly  Ha
PBIHOK,
mpoJiakaM |
MIPOJIBUKECHH
10 NT-
MPOIYKTa
H.Bmanets
HaBBIKAMH
aHanm3a
OaHHBIX IO
CO3JaHHIO,
Pa3BUTHIO,
BBIBOJly  Ha
PBIHOK,
poJiakaM |

3amanue 5.
TexHonorus
MapReduce

Tect 3

D¢ dekTuBHOCT
b
NPETOKEHHBIX
pemenuii (7)
Hons
MIPAaBUIIBHBIX
0TBETOB (6)




MPOJABUKECHU

10 nT-
MPOJYKTA
Pacnpenenennas T1IK-9 3.3HaTh
obpaboTka CHocoObl |
JAHHBIX METObI
aHanan3a
JAQHHBIX IO
CO3/IaHMIO, Hons
pa3BUTHIO, Tect 4 MPaBUJIBHBIX
BBIBOJly  Ha 0TBETOB (6)
PBIHOK,
npojaxkaM |
MIPOJIBMKEHU
10 nT-
MPOIYKTA
3amaun ¥ MOJeNn IK-9 3.3HaTh
Hccaea0BaHus CHocoObl |
3aBUCUMOCTEHN METOJIbI KoppekrHocTh
JAHHBIX aHanu3a ananne 6 u
MAHHBIX IO ' 000CHOBAHHOCT
COBIAHHIO Hccnenosanue u L
’ TpaHcpopmanus
pa3BUTHIO, TpaHchopMaIu
JAaHHBIX 3aJaHue
BBIBOJly  Ha 7 Pewwemie u (6)
PBIHOK KoppekTHocTh
’ 3a7a4u
npojaxxkaM U MIPUMEHEHUS
KJIaCCU(UKAIAN .
MIPOJBUKEHU mozeneit (7)
3agaHue 8.
0 nT- IIpaBuibHOCTH
[ToaroroBka
MPOAYKTa AHHBIX 1 OIICHKH
VY. VmMmers pe3yJIbTaToB
perieHue 3aaauu
MPOBOJIUTH KJIaCTEPU3ALINH
KJIACTEPU3aLIUU
aHaJn3 (7)
3ananue 9. Coop,
JAHHBIX IO KoppekTHocTh
npenoopadboTka
CO3JJaHUIO0 MPUMEHEHUS
’ JAHHEIX
Pa3BUTHIO, : mozaenen (7)
Pemenue 3agaun
BBIBOJY  Ha KoppekTHocTh
KJ1accuukanuu
PBIHOK, WHTEpIpeTaIuu
TEKCTOB 3aJaHue
npojaxkaM | 10 pE3yIbTaTOB
MPOJABUKEHU i MOJIETUPOBAHU
Uccnenosanue
10 UT- A . g (5) Ymenue
accoranui
MPOYyKTa MIPUMEHSATH
Saganue 11.
H.Bnagets AHAII3 MOJEIN
HaBBIKAMH BpPEMEHHBIX
BPEMEHHBIX
aHaju3a psanoB (5)
panoB 3agaHue
JAHHBIX  TI0 12. Pemene O06ocHOBaHHOC
CO3JIaHHIO, .3a21aq1/1 Th BEIOOpaA
pPa3BUTHIO, Mozen (4)
perpeccun Tect
BBIBOLY  Ha 5 Hons
BIHOK MPaBUIILHBIX
2

npojaxkaM |
HpO)IBI/I)KCHI/I
1) UT-

0TBETOB (6)




POAYKTA

Hroro I10
TEeKyIlen
aTTecTaluu

I1K-9

3.3HaTh
croco0el  u
METOBI
aHanm3a
JaHHBIX 1O
CO3JaHHIO,
Pa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojaxkaM |
MIPOIBMYKCHHU
10 HT-
MPOIyKTa
V. VMmeTh
MIPOBOJIUTH
aHaJIu3
JaHHBIX 1O
CO3JaHHIO,
Pa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojaxxkaM |
MIPOJIBMYKCHHU
10 NT-
MPOIYKTa
H.Bmanets
HaBBIKAMH
aHanm3a
JaHHBIX 1O
CO3JaHHIO,
Pa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojakaM |
TIPOJIBUKCHH
10 HT-
MPOJIYKTA

100

[IpomexxyTounas
aTTecTanus

I1K-9

3.3HaTh
croco0el H
METOIBI
aHanm3a
IaHHBIX IO
CO3JIaHMIO,
Pa3BHTHIO,
BBIBOJly  Ha
PBIHOK,
npojakam |
TTPOJIBUKCHH
10 HT-
MPOYKTa
V. VMeThb

100




MPOBOJIUTH
aHaIu3
IaHHBIX 11O
CO3JaHHIO,
pPa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojakaM |
MIPOJIBMKCHU
0 HUT-
MPOYyKTa
H.Bnanets
HaBBIKAMH
aHanu3a
IaHHBIX IO
CO3JaHHIO,
pa3BUTHIO,
BBIBOJy  Ha
PBIHOK,
npojaxkaM |
MIPOJIBMYKCHHU
10 NT-
MPOJIYKTA

6.2. IlpomMesKyTOUHBINH KOHTPOJIb (324€T, IK3aMEH)

Pabounm yueOHBIM TUTAHOM TIPEeayCMOTpeH 3a4eT B cemectpe 41

OO0pa3ubl TeCTOB, 3a1aHUI

Tect 1. TexHonorus OONBIINX JaHHBIX.
Tect 2. MHOrOMepHBIN aHaIU3 JAHHBIX.
Tect 3. UccaenoBanue 3aBUCUMOCTEH.
Tect 4. UccnenoBaHue 3aBHCUMOCTEH

Tect 5. O6paboTKa TEKCTOB.

3ananue 1. COOp AaHHBIX W3 Pa3HBIX HUCTOYHHMKOB, OObEIMHEHHE B OJHY TaONuUIly, U

o0OpaboTka B PowerBI
3arpy3ka CTaTUCTUYECKUX JaHHBIX C MHTEPHET-CAiTOB
OO6ayHble TEXHOJIOTUN XPAaHEHUS TaHHBIX.
KoHncTpyupoBanue XxpaHuauiia JaHHBIX

Pemenue 3anaun knaccudukaiuu.
Pemenue 3anaun knacrepu3aiuu.
Co6op, npenoOpaboTka naHHBIX. Pemienne 3a1aun KiraccupuKaiui TEKCTOB
Pemenwue 3anaun perpeccum.
Pemenne 3anaum acconunanumu.

3amanme 2.
3amanue 3.
3amanue 4.
3amanue 5.
3amanue 6.
3amanue 8.
3amanme 7.
3amanue 9.

3ananuel 0. IIpornozupoBanue psaoB.

BOITPOCHI JIJ151 ITPOBEPKY 3HAHMIA:
1-it Bompoc Omnera (30 OamtoB), Bua Bompoca: Tect/mpoBepka 3HaHuW. Kputepwii:

KonunuectBo 6aJ'IJ'IOB, YMHOKCHHOC Ha JOJIIO MMTPABUJIBHBIX OTBCTOB.

Kommnerenmus: I11K-4 CriocoOen pa3zpabaTeiBaTh apXUTEKTypY, AU3aitH, THPOPMAITMOHHOE

obecnieyenue u npororun MC
3HaTh,
obecnieuenue u npororun MC

1. ba3br marabpix NoSQL. OcobenHocTH, Kiaccuduraims

3Hauue:

KaKk paspabaThIBaTh

ApXUTEKTYPY,

nu3aiiH, WHQPOPMAIMOHHOE



2. JlokyMeHTO-OpueHTHpOBaHHBIE 0a3bl JaHHBIX. Bo3moxknoctu CYBJ] MongoDB

3. Ilonstue bonpmmx manHbix. OcobeHHOCTH cOOpa, XpaHeHUs, 00pabOTKU M aHaIU3a
Bbonbunx nanHbeIx

4. PaboTa ¢ JOKyMEHTO-OpUEHTUPOBaHHBIMU B/,

5. Pacnpenenennas oOpaboTka U MOJENHU Ui PEIICHUs 3a]]a4 aHAIN3a TEKCTOB

6. Pactipenienennast 06paboTKa 1 MOJIENIN JJIs pEIIeHUs 3a/1a4 KilacCu(UKauu

7. Pacnipenenennas 06paboTKa U MOJIENH JUIsl pEIICHHUs 3a]1a4 KJIaCTepU3aluu

8. Cucrema Apache Hadoop

9. CpeactBa MOCTpOCHUSI pacipe/IesIeHHbIX HH(OPMAITMOHHBIX CUCTEM

10. CrpyKTypHpOBaHHBIE J@HHbIE M HECTPYKTypUpPOBaHHbIC JaHHbIE. JlaHHbIE Ha
€CTECTBEHHOM s3bIKe. MalnHHbIe TaHHbIe. ['padoBble, UM ceTeBbIe, JaHHbIE. AyInO0, BUJEO U
rpacduka. [IoTOKOBBIE TaHHBIC

11. Texunomorust Map-Reduce

12. TpebGoBanus K pacnpeaeIeHHbIM HH(OPMAIIMOHHBIM CUCTEMaM

THUITOBBIE 3AJIAHUS JUUIS1 IIPOBEPKU YMEHMIA:

2-ii Bompoc Ounera (30 OamnoB), BuI Bompoca: 3agaHue Ha ymenue. Kpurepwuii:
KoppekTtHOoCTh 1 3 (HEeKTHBHOCTH pELICHUS.

Kowmnerenmus: [1K-4 Criocoben pa3zpabaTeiBaTh apXUTEKTYpY, AU3aiiH, HTHPOPMAIIHOHHOE
obecnieuenue u nportorun UC

Ymenue: YMeTh pa3zpadaTeiBaTh apXUTEKTYpY, AU3aiiHa, HHPOPMAIMOHHOE 00ecrieueHre
u npototun UC

3amaua Ne 1. Onpenenutsh HaOOp KoJuieKIMit ToKyMmeHToB MongoDB nns npennoxeHHON
pPEeIMETHOM 00JIacTH

3amaua Ne 2. OnpenenuTh TexHoJoruo Map-Reduce i petieHus npeanokeHHoM 3a1a4u
00pabOTKH JaHHBIX

3amaua Ne 3. [Toctpouth MOJENb U OOYUUTH €€ MO MPEAI0KEHHOMY Ha0Opy JAaHHBIX AJIs
pEIICHHS 3a/1a9¥ UCCIICIOBAHUS 3aBUCHUMOCTEH

TUITOBBIE 3AJJAHUA U1 ITPOBEPK HABBIKOB:

3-it Bompoc Owiera (40 OamnoB), BuA Bompoca: 3ajaHue Ha HaBbIKM. Kputepwuii:
KoppektHocTh 1 3 (pEeKTUBHOCTD peLICHUS.

Komnerennus: [1K-4 Criocoben pa3zpabaTbiBaTh apXUTEKTYPY, AU3aiiH, HHPOpMamoHHOe
obecnieuenue u npototun UC

HaBpik: Bnaners HaBblkamMM pa3paOOTKM apXUTEKTYphl, AW3aiiHa, MH()OPMAIMOHHOTO
obecneuenus u npororuna UC

3apanue Ne 1. [l npeuioskeHHON peAMETHON 00JIaCTH BBHIOJIHUTh aHAJIN3 TEHCHLINH,
3aKOHOMEPHOCTEW U HHTEPIIPETAINIO PE3yJIbTATOB MOACTHUPOBAHNS HA OCHOBAaHUH 1TOT00OPaHHOM
MOJIeNTU

3ananue Ne 2. JIns mpensioskeHHOM mpenMeTHoM oOiactu pa3paborarh cxemy cOopa u
XpaHEeHUs JaHHBIX, IPOAYMaTh JOCTYII K JAHHBIM JJIS Pa3IMUHBIX PUIIOKEHUN

Ilepeyens BOpocoB K 3a4eTy (IK3aMeHY)

1. bazbr marabpIx NoSQL. OcobeHHoCcTH, KiaccuuKaIs

2. JIOKyMeHTO-OpueHTHpOBaHHbIE 0a3bl NaHHbIX. Bo3moxxHocT CYBJ] MongoDB

3. Ilonarue bonpmmx aanHbiX. OcoOeHHOCTH cOopa, XpaHeHus, 00pabOTKH M aHaU3a
Bonpmux naHHbIX

4. Pabota ¢ 1oKyMeHTO-OpueHTUpoBaHHbIMU B/I.

5. Pacnipenienennas 06paboTKa 1 MOJIENN AJIS peIIeHUs 3a/1a4 aHAJIn3a TEKCTOB

6. Pactipenenennas 06paboTKa U MOJIEINH TSl pEHICHUS 3a/1a4 KiIacCUDUKAIIN

7. Pactipenienennas 06paboTKa 1 MOJIENN JJIS peIIeHUs 3a/1a4 KJlacTepHu3aluu

8. Cuctema Apache Hadoop



9. CpencTBa MOCTPOEHUsSI paclpeleIeHHbIX HH()OPMAIIMOHHBIX CUCTEM

10. CTpyKkTypupOBaHHbBIE JAaHHBIE W HECTPYKTYpUPOBaHHbIE JaHHblE. JlaHHBIE Ha
€CTECTBEHHOM s3blke. MamnHHble 1aHHbIe. ['padoBble, UM ceTeBble, AJaHHbIE. Ayan0, BUAEO U
rpacduka. [IoTOKOBBIE TaHHBIC

11. Texunomorust Map-Reduce

12. TpeGoBanus K pacnpeaeIeHHbBIM HH(OPMAIIMOHHBIM CUCTEMaM

OBPA3EL] BUJIETA
MuHUCTEPCTBO HAYKU U BBICILIETO OOpa30oBaHUs Hanpasnenue - 38.03.05 busnec-
Poccuiickoit ®eneparuu nHpopmaTrka
UUTHHCKUI UHCTHUTYT (ruan) [Tpoduis - Hudposas s3xoHOMHKA
®denepalibHOTO TOCYJAPCTBEHHOTO OI0IKETHOTO Kadenpa nundopmanronssix
00pa3oBaTeIbHOTO YUPEKICHUS TEXHOJIOTUM U BBICIIEN MaTeMaTUKHU
BhICIIIEr0 00pa3oBaHus JucuuniuHa - AHanu3 60bIINX
«BAVIKAJIBCKWM I'OCYJAPCTBEHHBII JAHHBIX
YHUBEPCUTET»
(U ®T'BOY BO «bI'Y»)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (30 GamnoB).

2. [octpouth MOAENH U OOYUYUTH €€ 0 MPeAJIoKeHHOMY Habopy AaHHbBIX (30 6amioB).

3. Jlng TpeIoKCHHOH TPEAMETHOW OO0JIACTH BBINOJHUTH AHAINW3 TEHICHIIHMA,
3aKOHOMEPHOCTEH ¥ MHTEPIPETAIMIO PE3yJIbTATOB MOICIUPOBAHUS HA OCHOBAHHUH MOI00paHHON
moaenu (40 6aioB).

CocraButenb A.B. Ileuepuna
3aBenyromnuii kadeapoit JL.U. Tpyxuna

7. IlepedyeHb OCHOBHOH M IONOJHHUTEAbHON Y4eOHOH JIMTEpaTypbl, HEOOXOAMMOM IS
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)
a) OCHOBHAasI JINTEpaTypa:

1. Boponoga JI.U., Boponos B.1. Big Data. MeTtons! u cpencTtBa aHanuza. yueOHOe
nocobue. OnekTpoHHbd pecypc/ B.M. BoponoB.- MockBa: MOCKOBCKHII TEeXHHUUYECKUN
YHHBEPCHTET CBsI3U 1 HHPpopmatuku, 2016.-33 C.

2. YybykoBa M. A. Data Mining. y4e6. nocodue/ 1. A. Yybykosa.- M.: BUHOM.
Jlabopatopust 3nanuit, 2006.-382 c.

3. bunn ®psukc PeBomonys B aHamuTHKE [ DNEKTPOHHBIN pecypc] : Kak B anoxy Big
Data yayuymute Bam OHW3HEC € MOMOILBIO ONepanuoHHON aHanuTuku / ®poHkc bumi. —
OJEeKTpOH. TEeKCTOBbIe JaHHble. — M. : Anbnuna [laGmumep, 2017. — 320 ¢. — 978-5-9614-
5302-7. — Pexxum noctymna: http://www.iprbookshop.ru/58563.html

4. Bopownos, B. 1. Data Mining - TexHOJIOTUM 00paOOTKH OOJIBIINX JAaHHBIX | yueOHOe
nocodue / B. W. Boponos, JI. . BoponoBa, B. A. YcaueB. — MockBa : MocCKOBCKuUii
TEXHUYECKUN YHUBEPCUTET CBA3U U uHpopmaTuku, 2018. — 47 c. — ISBN 2227-8397. — Tekct
. DJIEKTPOHHBIA // DnekTpoHHO-OmOMmoTeunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/81324.html

5. Boponosa JI.W. Big Data. MeTtonp!l u cpeacTBa aHanm3a [ DJIeKTPOHHBIN pecypc] :
yae6HOoe mocooue / J.U. Boponosa, B.11. BopoHOB. — DNeKTpOH. TEKCTOBBIC AaHHbIE. — M. :
MoOCKOBCKHIT TEXHUYECKUH YHUBEPCUTET CBS3H U HHPopmatuku, 2016. — 33 ¢. — 2227-8397. —
Pexxum pocrtyma: http://www.iprbookshop.ru/61463.html 6. UyOGykoBa M.A. Data Mining
[DnexTponnslit pecypc] / U.A. UyOykoBa. — DIEKTPOH. TEKCTOBBIC JaHHbIe. — M. : UHTEepHEeT-



Yuusepcuretr Mudopmarmonnsix Texnomoruit (MHTYUT), 2016. — 470 c. — 978-5-94774-819-
2. — Pexwum noctyna: http://www.iprbookshop.ru/56315.html

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Texnonorun ananmza gaHHbIX: Data Mining, Visual Mining, Text Mining, OLAP.
yue0. mocobue [t By30B]. pek. YMO By30B MO yHHUB. TIOJUTEXH. 00pa3oBaHUIO. 2-¢ W3],
nepepad. u gom./ A. A. bapcersH [u np.].- CI16.: BXB-Ilerepoypr, 2008.-375 c.

2. bunn, @psukc PeBomionus B aHAIMTUKE : Kak B 31oxy Big Data yimy4muTs Barr
OM3HEC C TOMOIIBIO ONepalMoHHON aHanuTuku / @parkce bumn ; nepeBon M. EBcTuraeera ; mon
penakuueit B. Mo, — Mocksa : AnbninHa [Ta6mumep, 2017. — 320 ¢. — ISBN 978-5-9614-
5302-7. — Texkcrt : 3eKTpOoHHBIH // DnexkTpoHHO-O0nOmHoTeunas cuctema IPR BOOKS : [caiir].
— URL.: http://www.iprbookshop.ru/58563.html

3. Kyxapenko b.I'. MHTenneKkTyalbHbIE CUCTEMbl U TEXHOJOTHH [DIEKTPOHHBIN
pecypc] : yue6Hoe mocobme / B.I'. KyxapeHko. — DIeKTpOH. TEKCTOBBIE HaHHBIE. — M. :
MockoBcKasi rocyIapCTBEHHAsI akaJIeMHsi BOJHOTO TpaHcmopTta, 2015. — 116 ¢. — 2227-8397. —
Pexxum nocryma: http://www.iprbookshop.ru/47933.html

B) HHTEPHET-PeCypChl:

1. Capamxumsunu, C. D. Lludbposas 06paboTka MHOTOMEPHBIX CUTHANIOB U bounbiine
Hannsie : yuebnoe nocodue / C. D. Capamxumsuim, U. A. Boporko. — Cankr-IleTepOypr :
Cankr-IlerepOyprckuii monurexuuueckuii ynusepcutet [lerpa Benukoro, 2023. — 183 ¢. —
ISBN 978-5-7422-7890-0. — Tekcr : anexktponHsiii // Llndpooit obpazoBarensHbIi pecypc IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/143008.html (mata oOparmienus:
21.02.2025). — Pesxxum roctyma: Juisi aBTOPU3MP. MOJIb30BATEINCH

2. Konkuna, B. B. Benenue B Gonbliine 1aHHble M aHAIU3 UH(OpMaLUU : yueOHOe
nocooue / B. B. Koukuna, A. b. bopucenko, 1. JI. Kopoboa. — Tam6GoB : TamOoBCKuit
rocyIapcTBeHHbIN TexHuueckuil yuusepcuret, 9bC ACB, 2024. — 81 c¢. — ISBN 978-5-8265-
2749-8. — Texkcr : anekrponHsbii // Lngpposoii oopazosarenbublii pecypc IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/145326.html (mara o6pamienus: 21.02.2025). — Pexum
JIOCTYTIA: JIIs1 aBTOPU3UP. TIOJB30BaTENEH

3. Mertonpl, anropuTMbl U apXUTEKTYpPhl paclpeleleHHOW 0O0pabOTKH OONbLIMX
JIaHHBIX : yuebHoe nocodue / Y. B. Hukudopos, O. A. FOcymnosa, H. B. Bounos, A. JI. Kopanes.
— Canxkt-IletepOypr : Cankr-IlerepOyprekuii monutexuudeckuit yausepcuret Ilerpa Benukoro,
2023. — 194 c. — ISBN 978-5-7422-8461-1. — Tekcr : snexkrponnsiid // Lludposoit
00pa3oBaTeNbHbIN pecypc IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/147723.html (mara ob6pamenus: 21.02.2025). — Pexum noctyma:
JUIS aBTOPU3HP. MOJIb30BaTeNei

8. Ilepevyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKAMOHHOH ceTn "WHTepHet",
HEeOOXOAUMBIX /IJIsl OCBOEHUS TUCHMILIMHBI (MOAYJsl), BKJIOYas NpodeccHoHATbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

Jiss  oCcBOEHHUS JUCHMIUIMHBI OOydYaromemycs HeOOXOIMMbI CIEYIOLIHEe PEecypchl
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»:

Caiit U1 ®I'BOY BO «bI'Y», anpec nocrymna: http://bgu-chita.ru/, noctyn KpyriocyTOUHBIN
HEOTPaHWYEHHBIH;

[Mudposoii oOpa3oBaTeNbHBIH  pecypc IPR SMART - oObenuHsier HoOBeiue
MH(OpPMaLMOHHBIE TEXHOJIOTUU U YYeOHYIO JIMLEH3UOHHYIO JIMTEPATypy, NpeAHa3HAYeHHbIH 1715
pasHBIX HaNpaBJIeHUH TMOATOTOBKM U crHernuagbHocTeil. KoHTeHT oTBeuaer TpeOOBaHUIM
CTAaHJApTOB BBICHIETO, CPEIHEro MNPOQECCHOHAIBHOIO M JIOMOJHUTEIBHOTO OO0pa30BaHMSL.
Pecypcom obecrieunBaeTcst KpyriaoCyTOYHBINA MOJHOTEKCTOBBIN JOCTYT K y4eOHUKaM, )KypHaJiaMm,
CTaThsIM U JIPYrod JUTEpaType AJIs BCEX 3apETUCTPUPOBAHHBIX MOJIb30BaTENE. Apec JocTyna:



http://www.iprbookshop.ru;

eLIBRARY.RU — kpynsneiimmas B Poccun snekrpoHHas OMOIMOTeKa HAyUHBIX ITyOIMKaIHid,
oOnanaromass OOraTbIMM BO3MOKHOCTSIMM TOMCKa M aHalu3a Hay4yHOW HWHGOpMAaLUU.
eLIBRARY.RU sBnsieTcst pa3paOOTYMKOM pPOCCHHMCKOTO HMHJIEKCAa HAy4YHOTO UUTHPOBAHUSA
(PUHLI). ITons3oBanue HOb eLibrary oGmiegoctynHo U O€CIUIaTHO i BCEX IOJIb30BaTelICH.
Anpec nocryma: https://www.elibrary.ru;

DNEeKTPOHHBIN KaTaJlor OMOJIIMOTEKH JaeT BO3MOXKHOCTh IMOMCKA JIUTEPATyphl, UMEIOLIEICS B
donne OMOAMOTEKH, oOOECIEeYMBAECT TOTHOTEKCTOBBIM JOCTYHN K YYEOHBIM IOCOOMSM,
MOHOTpadusIM, CTaThsIM IpenojaBaTesiell 1 00yJarmuxcs, y4eOHO-METOAMUYECKUM KOMILIEKCaM
U BBIITYCKHBIM KBaJIM(HUKAIIMOHHBIM padoTaM. Anpec noctyna: http://lib.bgu-chita.ru;

DOneKkTpoHHBIH pecypc nudpoBoi obOpazoBarensHol cpenbl CIIO «PROFob6pazoBanue».
Anpec nocryma: https://profspo.ru;

QenepanbHas ciyx0a rocynapctBeHHoi craructuku (Poccrar). Anpec  moctyma:
https://rosstat.gov.ru/;

9. MeToauuecKkue YKazaHus QJsd oﬁyqammnxm 0 OCBOCHHIO JUCHMIIIIMHBI (MO)Iy.]'[H)

N3ydaTh JUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIEAOBATEIbHOCTHIO,
KOTOpas 0003HaueHa B ee coiepxaHuu. i yCIenHoro 0CBOEHUs Kypca o0yyaronuecs J0HKHbI
UMETh IepBOHAYaJbHbIE 3HaHMA B 00JACTM HMH(OPMAIMOHHBIX TEXHOJIOTUH, 0a3 NaHHBIX,
UHTEPHET-TEXHOJIOTUH.

Ha nexuusx mpenojaBareib 03ByYMBAeT TEMY, 3HAKOMHUT C MEPEYHEM JIUTEPATYphl 11O
TeMe, OOOCHOBBIBAET MECTO W pPOJIb 3TOW TEMBbl B JaHHOW HCHUIUIMHE, PACKPBIBAET e€e
IpaKkTUYecKoe 3HaueHue. B xoze nekuuil CTyAeHTy HeoOXOAMMO BECTH KOHCHEKT, (PUKCUpys
OCHOBHBI€ ITOHATHUS U NPOOJIEMHBIE BOIIPOCHI.

[IpakTHyeckue (CeMMHApCKHE) 3aHATHS O CBOEMY COJAEP)KAHUIO CBSI3aHbI C TEMAaTUKOMN
JEKUMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHUIO L[E1€CO00PA3HO C KOHCIIEKTA JIEKIIHM.
3ajaHMe Ha IpPaKTUYECKoe (CeMHHApCKOE) 3aHATHE cOooOlIaeTcs OO0ydarolmmcs A0 €ro
nposeneHus. Ha cemunape npenopaBarenb OpraHusyeT oOCYKIEHHE 3TOW TeMbl, BbICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M JKCIEpTa y4eOHO-IIO3HABATEIBHOM JesTeIbHOCTH
oOyyJaromerocs.

W3ydenune qUCHUIUIMHBI (MOIYJISI) BKIOYAET CAMOCTOSTEIbHYIO paboTy 00ydaromierocs.

OCHOBHBIMU BHJaMH CaMOCTOSITEIbHOM PabOThI CTY/IEHTOB C y4acTHEM IpEInoaBaTeiei
ABIISIOTCA:

- TeKyLI1e KOHCYJIbTAllUN;

- KOJUTOKBUYM Kak (hopMa KOHTPOJISI OCBOEHHS TEOPETUUYECKOTO COJIePKAHUS AUCHUIUINH:
(B yachl KOHCYJIbTALUH, IPETYCMOTPEHHBIE YUYEOHBIM TLIAHOM);

- IpUeM U pa300p JOMAIIHUX 3aJaHUH (B yachl MPAKTHUECKUX 3aHATHI);

- IPUEM U 3alllUTa JJA0OPATOPHBIX pabOT (BO BpeMs MPOBEACHUS 3aHITHI);

- BBIIIOJIHEHUE KYypPCOBBIX padOT B paMKaX JUCHUIUIMH (PyKOBOJICTBO, KOHCYJIbTHPOBAHUE
M 3al1Ta KYpCOBBIX pabOT B Uackl, IPEyCMOTPEHHbIE YUEOHBIM IJIAHOM) U JIP.

- OCHOBHBIMM BHJAaMHM CaMOCTOSATEJIbHOM pabOThl  CTYJIEHTOB ©0e3  ydacTus
IIPENOIaBaTeNICH ABIISIFOTCS:

- (hopMupoOBaHKE U YCBOCHUE COACPIKaHUS KOHCIIEKTA JIEKIMI Ha 6a3e peKOMEeH/10BaHHOMH
JIEKTOpPOM Y4YeOHOH suTeparypbl, BKIOYas HHGOpPMAlMOHHbIE OOpa30BaTeIbHBIE PECYPCHI
(9711eKTpOHHBIE yUEOHUKH, SJIEKTPOHHbIE OMOIMOTEKH U Jp.);

- CAaMOCTOSITENIbHOE U3YUYEHHE OTACIbHBIX TEM MU BOIIPOCOB MO yUeOHUKAM WIH yYeOHBIM
TOCOOUSIM;

- HamucaHue pedepaTos, JOKIIAJI0B;

- IOJITOTOBKA K CEMUHApaM U JIabopaTOpHBIM paboTam;

- BBINIOJIHEHHE JOMAIHUX 3aJlaHUN B BHJIE PEUICHMs] OTAEIbHBIX 3a/ay, MPOBEIEHUS
TUIIOBBIX PACYeTOB, PACUETHO-KOMIIBIOTEPHBIX U HMHJIMBUIYAJIbHBIX pabOT MO OTIEIbHBIM
paszzfenaM coJepKaHus AUCLUILINH U JIp.



10. Ilepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3YyeMbIX NMPH OCYIIECTBJIECHUH
0o0pa3oBaTe/IbHOIO TMpolecca MO0 JAUCHUILVIMHE (MOAYJII0), BKJIKYasA MepevYeHb
MPOrpaMMHOro odecreyeHust

B y4ueGHOM mporiecce UCTIONB3yeTCs CIeAyIOIIee MPOrpaMMHOe 00ECTICUCHHE:

— Python,

— Scilab,

— Monaynu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy,
TensorFlow,

s3bika Python,

— Monynu: pymongo, PyMySQL, PyQT, SQL Alchemy si3sika Python,

— HaacTpolika nHTEIIIEKTyanbHOTO aHanm3a dJaHHbIx 111 MS Office,

— MongoDB,

— MS SQL Server u mporpaMMbl aJMUHUCTPUPOBAHHS,

— ActivePython x64,

— Sql datamining

11. Onucanue MaTepHAJIbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIEeCTBJICHUSA
00pa3oBaTeILHOIO NMpoIecca Mo AMCUUILIHHE (MOTYJII0):

B ydeOHOM mporiecce MCHONB3YIOTCSA ayIUTOPHH JUIS TPOBEACHHUS Y4YEOHBIX 3aHITHH,
IPeIyCMOTPEHHBIX IPOrpaMMOii OakaiaBpuara, OCHallEHHbIE 000PY10BaHUEM U TEXHUYECKHUMHU
CpeAcTBaMHU O0YYCHUS:

yueOHble ayJAUTOPUM, OCHALIEHHbIE CIEUUATU3UPOBAaHHOM MeOenbio, MarHUTHO-
MapKepHOU TOCKOU, TPUOYHO 1JIs1 BHICTYTUICHUM, TEXHUYECKUMHU CPEACTBAMU O0YUCHUS;

yueOHbIe ayIUTOPHH JUIsl TPYIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIbTAllUH, OCHAIICHHBIE
CHENHUATU3UPOBAHHON MeOeNbl0, MarHUTHO-MAapKEPHOW JOCKOW, TEXHHYECKHMMH CpPEACTBAMHU
00y4eHus: — HOyTOYyK, MPOEKTOP;

MOMEMIICHUSI Ui CaMOCTOSITENIbHOW  paboThl, OCHALICHHOE CIEUATN3UPOBAHHON
MeOenblo, JOCKOM, TEXHUUECKUMH CpeICTBaMU OOyUYeHMs — MYJIbTUMEIUiiHOe 000pyaoBaHHeE:
IIPOEKTOpP, KOMIIBIOTEpHAsl TEXHHUKA C BO3MOXXHOCTBIO IOAKIIOYEHUA K ceTh MHTepHeT u
obecnieuenueM nocryna B SUOC.
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