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[Tpuxnaguas uHPOpMATHKA.

Astop B.B. bparumenko
PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA

3asenyrommuii kadeapoir A.B. Poguonos



1. Heau 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 XPaHEHHsI pacupe/IeeHHbIX 1aHHbIX,
- U3y4eHHE TEXHOJIOTHI 00pabOTKH pacrpeieIeHHbIX TaHHbIX,
- U3y4YCHHUE TUMOBBIX MOJIEJICH MCCIIe0BaHHS OOJIBIINX JAHHBIX.

2. IlepeyeHb MIIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3y/IbTATAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

Komnerenuuu odyuarierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AU CHUTIIMHBI
Kon
KOMITETEHIHH 110 Kommnerenmus
dI'oC BO
K4 CnocoOeH pa3pabaTeiBaTh apXUTEKTYPY, AU3aliH, THPOPMAIIHOHHOE
obecnieyenue u npororun MC

CTpyKTypa KOMNIETCHIIHH
Komnerenuus ®opmupyemsbie 3YHbl
3. 3HaTh, KaK pa3padaTbIBaTh apXUTEKTYpY, AU3alH,
[1K-4 Criocoben pazpabatsiBaTh [MH(pOpMaIOHHOE obectieuenue u npototun UC

APXUTEKTYpY, IU3alH, V. ¥YMeTb pa3pabaThiBaTh apXUTEKTYpY, An3aiiHa,
nH(pOopMallnOHHOE o0ecrnieueHue uuHpopmalnoHHoe odecnieuenue u nporotun MC
nporotun NC H. Briagets HaBbIKaMu pa3paOOTKH apXUTEKTYpHI, AU3aiiHa,

nHpopmanoHHoro obecnedyenus u npororuna MC

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

[Mpunagnexxnocts auctumummasl - BJIOK 1 JUCHUIIJIMHBI (MOJVYJIN): Yacts,
bopmupyemas ydacTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHUH.

[IpenmecTByroniue IUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCIEHIHOTIO
ocBoeHus JnaHHOMN): "IIporpammupoBanue", "Teopuss BeposSTHOCTEH U MaTeMaTHuYecKas
cratuctuka", "Opranuzamus 9BM u cucrem", "bassl nanubix", "OnepannoHHble CUCTEMBI"

JIMCUMIUIMHBL, UCIIOJIB3YIOIUE 3HAHUSA, YMEHMS, HaBBbIKHM, IOJYYEHHbIE NPH W3Y4YE€HUU
JaHHOW: "AHanu3 JaHHBIX U MamuHHOe oOyueHue", "HelpoHHBIE CeTM M HCKYCCTBEHHBIN
WHTEJIEKT"

4. O0beM TUCHMILIHHBI (MO1YJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasarteseM (Mo BUIAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEILHYIO PadoTy
00y4yarIuXxcs

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3ad4. e.,108 gacos.

KomuuectBo yacos | KomndecTBo yacoB

Bug yae6Ho# paboThI (ounas ®O) (3aounas ®O)

KonrtakTHasi(ayauTopHas) pabora

Jlexknuu 18 6
[TpakTiaeckue (cem, 1ab.) 3aHATHUS 36 10




CamocrosiTenbHas paboTa, BKIIIOYast MOJTOTOBKY K 54 9
bDK3aMeHaM U 3a4eTaM
Bcero uacos 108 108

5. Conep:kanme IMCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB M BUIOB Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

3aounas popma 00yyeHUs

Pa3gen u Tema
JUCIUININHBI

CeMme-
cTp

Jlek-
107004

Cemunap
JlaGopar.
IIpakTHy.

Camo-
CTOAT.
pao.

B unrepa-
KTHBHOH

popme

®opMbl TEKyLEr0
KOHTPOJIA
yCIeBaeMOCTH

OO011e CBEIEHUI O
OOJIBIINX JaHHBIX

32

Tect 1. Texnonorus
OOJNBIINX JaHHBIX.
3ananue 2. 3arpys3kal

CTATUCTUYECKHX
NTaHHBIX C UHTEPHET-
CalToB

CTpyKTYpbI
pacripeielIeHHbIX
TAHHBIX

32

Tect 2.
MHoromepHbIit
aHaJIu3 TaHHBIX.
3amanue 1. Coop

JTAHHBIX U3 Pa3HBIX
HMCTOYHUKOB,
00bEINHEHNE B
OJIHY TaONHILY U
00paboTka B
PowerBI

TexHOJIOTNH XpaHEeHUs U
VCII0JIb30BaHUs
0OJIBIIINX TAHHBIX

32

16

Tect 3.
Hccnenosanue
3aBHCHUMOCTCH.

3amanne 3.
OO0iaunnie
TEXHOJIOTHH
XpaHEeHUs JaHHBIX.
3aganue 4.
KoncrpynpoBanue
XPpaHWINILA JaHHBIX

PacripeneneHHas
00paboTKa JaHHBIX

32

24

Tect 4.
Hccnenosanue
3aBUCHUMOCTEN

3aaun 1 MOJEIH
KCCIIEJOBAHUS
3aBHCUMOCTEN JaHHBIX

32

36

Tect 5. O6paboka
TEKCTOB. 3aganue 9.
Pemenue 3amaun
aCCOIUAaIIH.
3amannel 0.
[Iporno3upoBanue
psnoB. 3ananue 7.
Pemenue 3agaun
perpeccuu. 3agaHue




n/n

Pa3nen u tema
JTUCIHUIIINHBI

cTp

CeMme-

Jlek-
119707

CemuHap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

KTUBHOH
dopme

B unrepa-

®opMbI TEKYLIETO
KOHTPOJIA
ycleBaeMoCTH

5. Pemenue 3agaun
KJ1accu(uKaum.
3aganue 6.
Pemenue 3agaun
KJIACTCPU3AIIHU.
3ananue 8. COop,
npenodpadboTka
NaHHBIX. Pemenue
3a7a4u
Kiaccuukanum
TEKCTOB

NTOI'O

10

92

Ounas

¢hopma oOyuenust

Pa3nen u tema
JACIHUIINHBI

Ceme-
cTp

Jlek-
107004

Cemunap
JlaGopar.
IlpakTy.

Camo-
CTOST.
pao.

B unTepa-
KTUBHOH

dbopme

DopMbI TEKYLIET0
KOHTPOJIA
yCIIeBAEMOCTH

OO1me cBEIEHUA O
OOJIBIINX TAHHBIX

32

Tect 1. TexHnonorus

OOJIBIINX JaHHBIX.
3ananue 2. 3arpys3kal
CTaTHCTHYECKHUX
TaHHBIX C UHTEPHET-
caliToB

CTpyKTYpBI
pacrpeneneHHbIX
TTAHHBIX

32

Tecr 2.
MHoromepHsbIi
aHaJN3 JTaHHBIX.

3ananue 1. Coop
TaHHBIX U3 Pa3HBIX
UCTOYHHUKOB,
00beIUHEHNE B
OJIHYy Ta0nuIy U
00paboTka B
PowerBI

TexHoaoruu XpPaHCHUA U
K CITOJIb30BaHUA
0OJIBIIINX JaHHBIX

32

10

Tect 3.
Hccnenosanue
3aBHCHMOCTEH.

3aganue 3.
O0nauynbie
TEXHOJIOTHH
XpaHEHUs JaHHBIX.
3aganue 4.
KoncrpynpoBanue
XPaHWJINIIA JAHHBIX

Pacnipenenennas
00paboTKa JaHHBIX

32

12

Tect 4.
Hccnenosanue
3aBUCHUMOCTEN

3amaun 1 MOJEIN
KCCIIEOBAHUS
3aBUCHUMOCTEN JaHHBIX

32

16

24

Tect 5. O6paboka
TEKCTOB. 3amaHue 9.
Pemenue 3agaun




o Pasies u Tema Ceme-| TTex- Cemunap| Camo- |B WHTepa- ®opMbI TEKYLIETO
JlaGopatT.| CcTOAT. | KTUBHOM KOHTPOJIA
n/n JTUCIUTINHBI CTP | HUM
IlpakTuy., pao. dopme yCreBaeMoCTH
acCOIUAaIIH.
3amanuelO.
[Iporno3upoBanue
psanoB. 3aganue 7.
Pemenune 3agaun
perpeccuu. 3agaHue
5. Pemenue 3agaun
KJ1accuuKamuu.
3aganue 6.
Pemenue 3agaun
KJIACTEPU3ALINH.
3ananue 8. Coop,
npenodpadboTka
JTaHHBIX. Pemmenue
3aJa4u
KJaccuukanum
TEKCTOB
HNUTOI'O 18 36 54
5.2. JlekunoHHbIE 3aHATHS, UX COJEepP/KaAHHE
Ne HanmenoBanme
Conepxanue
n/n pa3zeNnoB U TeEM
O6sacTu mpuMeHeHus: 60NbIINX TaHHBIX. CTPYKTypHUpOBaHUE
0ONBIINX JaHHBIX. TEXHOJOTHU aHaIN3a OONBIINX JaHHBIX. JTaIlbl
1 OOmue cBeIeHNs 0 [aHalu3a: BBEIOOD LieJiel U 3aa4 aHanu3a, cOop JaHHBIX, TOJITOTOBKA
OOJIBIINX JTAHHBIX NTaHHBIX, IPEABAPUTEIILHOE UCCIICIOBAHNE JIAaHHBIX, BBIOOD 3a/1a4 U
MoJieliel uCCaeA0BaHUs 3aBUCUMOCTEN JTaHHBIX, pa3BEPTHIBAHUE U
BHEJIPEHNUE

CrpyKTyph! CTpyKTYpHpOBaHHbBIE JaHHBIE U HECTPYKTYPUPOBAHHBIE TaHHBIE.
/laHHbIC Ha ecTeCTBEHHOM s3bIke. MamnHHble 1aHHble. ['padoBsbie,

2 |pacmipeeneHHBIX
AHHBIX WM CeTeBbIe, JaHHbIE. Ayano, BUAeo U rpaduka. [lorokoBsie

JTaHHEIC
TexHomoruu Pacripenenennblie QaiiioBbie cUCTEMBI. basbl TaHHBIX.

3 [XpaHeHHs M NudpacTpykTypa pacnpeneneHHOTro IporpaMMHUPOBaHUS.
MCIIO0Ib30BaHUS WudppacTpykTypa HHTETpaluu JaHHbIX. MHPpacTpyKTyphl
0OJIBIINX TaHHBIX MalTmHHOTO 00y4eHus. be3omacHoCcTh

MapReduce —monens pacnpeneneHHol 00pabOTKU TaHHBIX,

npeaiokeHHas komrnanuei Google myst 00paboTKu OOTBITIX

00BEMOB JTaHHBIX HA KOMITBIOTEPHBIX KacTepax

Hadoop Distributed File System (HDFS) — pacnpenenéanas
Pacnipenenennas N

4 daitnoBas cucTema, MO3BOJISIONIAS XPAHUTH HHPOPMAITUIO

00paboTKa JaHHBIX e
MPaKTUYECKH HEOTPAHNYEHHOTO 00bEMa.
Hadoop YARN — ¢peiiMBOpK [1s yIipaBlIeHUs] pecypcaMu
KJIacTepa M MEHEDKMEHTA 33724, B TOM YHCJI€ BKITIOYACT
¢peiimBopk MapReduce

3a1aun 1 MOJEIN Ornrcanne BBISBISIEMBIX 3aBUCUMOCTEH, 00J1acTe MPUMEHEHHUS, 1

5 |ucclenoBaHUs TEXHOJIOTUH MPUMEHEHHsI Han0oJiee pacpOCTPaHEHHBIX MOJIEICH
3aBHCHMOCTE TS peIIeHus 3a1a4 KilacCu(uKanuu, KIacTepU3aliy, PErpecCuu,




Ne HanmenoBanue
Conepxanue
/1 pa3esioB U TeM
TAaHHBIX [IPOrHO3UPOBAHUS, BBISBIICHUS acCOIUAIINI, KJIacCTepU3aIiU

HOCHGHOB&TGHBHOCTGﬁ, aHaJIn3 TCKCTOB

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

Ne pazpena u
TEMBI

Copepxanuie v (HOpMbI IPOBEACHUS

Pa3paboTka apXUTEKTYpbl XpaHEHUS U 00paOOTKH paclpee/iCHHBIX JaHHBIX.
Bb100p TEXHOJIOTHH XpaHEHUs pacIpeCTICHHBIX JaHHBIX, TPEIBAPUTEIIbHASL
00paboTKa JaHHBIX, OTIPEICTICHUE MeTIeH 1 3a/1a4 00padOTKH TaHHBIX, BIOOP
3aja4 ¥ MOJIEJIeH UCCIIeIOBAaHHS 3aBUCUMOCTEH, TUIAHUPOBAHHUE APXUTEKTYPHI
pacripeielIeHHOW 00pabOTKM JaHHBIX

Coznianue CTpyKTYp pacipeeleHHbIX JaHHbIX. Pa3paboTka TpeboBaHuil K
CUCTEME paclpe/ielIeHHbIX JaHHbIX. [IpenBapuTenbHoe necae10BaHUE TaHHBIX.
Onpeenenre CTOYHUKOB JaHHBIX U TEXHOJIOTUU cOopa TaHHBIX. Beibop dhopm
MpeICTaBICHUS U (HOPMATOB JIAHHBIX

Coznanue TexHONIOruu cOopa U XpaHeHHs NaHHbIX. PaboTa B pacnpeeneHHbIX
¢aiinoBeix cpenax. Mcnonb3oBanue pensiuonubix CYBJ B pacnipeneneHHbIx
cpenax. baspl JaHHBIX «KITIOY-3HAUYECHUEY», TOKYMEHTHBIE 0a3bl TaHHBIX, rpadoBbIE
0a3bl JAaHHBIX

Pacnipenenennas oopabotka ganubix. [Ipumenenue texnonorun MapReduce ans
pemeHus 3a1a4 00paboTKH pacipeaeieHHbIX JaHHbBIX. IHCTpyMeHTalIbHbIC
Cpezibl MPOEKTUPOBAHUS paclpeielleHHoH 00paboTKOM

[IprMeHeHne 3a1a4 1 MOJEJIECH UCCIEN0BAaHMS 3aBUCUMOCTEN. MICX0HbIE TaHHBIE
uccienoBanus 3aBucumocteil. [IpeaBapurenbHas 00paboTKa UCXOIHBIX JaHHBIX.
3amaun U Mojienu Kiaccuukanuu. 3aaaud U MOJACIU KJIaCTepU3aIiy. 3a1auu U
MOJEIIN accolyaliii. 3a1a4n U MOJIENIH aHajn3a TEKCTOB

6. ®oHI OLEHOYHBIX CPeICTB /I MNpPOBeJeHHs] MPOMEKYTOYHOH AaTTeCTAUMH IO
AUCHHUILINHE (MOJHBIH TEKCT NMPUBEACH B MPHJIOKEHNH K padoyeii mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHLHLle 3aJaHus WIHN
HHbIEC MaTepHaJIbl, Onucanue
3T3Hbl HeOﬁXg}]ﬂMble )lu.l'lﬂ OLICHKH noKazaTeeii u
3HaHUH, YMEHHH, HABLIKOB KDHTEDHER
(l)OpMHpOBaHP}‘H Iepeuenn (?)YHBI: u (W1H) ombITA prrep
KoMIeTeHIuii 3.1 JesTenLHOCTH OUCHUBANMS
Ne QopMupyeMBbIX (3.1...3.n, ’ KoMIeTennuii na
(Tema u3 N XapaKTePU3YIOUIMX ITAIbI
n/n . KOMMeTeHIHii V.1...YV.n (opmmpoBanus PA3IHYHDBIX ITANAX HX
paboueii ? pMHp dopmupoBanus
DOIDAMMEL no ®I'oC BO H.1...H Il) KoMIeTeHIHii B pouecce onmcanme mKa.ﬂ,
po pa O0CBOCHUSA 06Pa3OBaTeHBHOﬁ 100
AUCHHUIINHBI) nporpaMmbL ouennpanus (1o 100-
(HammenoBanne 0aJUILHOI 1IKaJIe)
OLEHOYHOI'0 cpe;[cTBa)
3.3HaTh, Kak
pa3pabaTbIBaTh
APXUTEKT H3aiH
P yPy 1 > [3amanme 2. 3arpy3ka
1. O6ume MHPOPMALMOHHOE [TomHoTa
CTATHCTHYCCKUX
1 |[cBemenwns o T1K-4 oOecIieueHre U MpeCTaBICHHBIX
TaHHBIX C HHTEPHET-
OOJBIINX TaHHBIX npototun NC aiiTon naHHbIX (7)
Y. YMmerb
[pa3pabaThIBaTh
ApXUTCKTYpY, AU3aliHa,




n/n

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

Ilepeuenn
(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
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

nH}popMannoHHOE
o0OecrieueHre 1
npototun UC
H.Bnanets HaBBIKAMH
pa3paboTku
APXUTCKTYPBI, TU3aiHa,
MH(POPMALIMOHHOTO
oOecIieueHus U
nporotuna VC

[1K-4

3.3HaTh, KaK
pa3pabaThIBaTh
APXUTEKTYypY, AU3aliH,
nH(pOopMamoHHOE
oOecIieueHrne u
npototun UC

Tect 1. TexHnomorus
0OJIBIINX JAHHBIX

Jonst npaBHITEHBIX
0TBEeTOB (6)

2. CTpyKTypHI
pacIipeseeHHbIX
TaHHBIX

[1K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYpY, AU3aliH,
nH(pOopManoHHOE
oOecrieueHne U
nporotun UC

Y. YMerhb
pa3pabaThIBaTh
APXUTEKTYypY, AU3aiiHa,
MH(POPMAIIMOHHOE
obecrieueHne u
npototun UC
H.Bnaners HaBbIKaMu
[pa3paboTKu
ApPXUTEKTYpPBI, AU3aiiHa,
MH()OPMALUOHHOTO
o0OecTieYeHHS 1
nporotuna VC

3amanue 1. Coop
ITAHHBIX U3 Pa3HBIX
HCTOYHHKOB,
00BEIMHCHHE B OHY
TabiuIy 1 00paboTka B
PowerBI

KoppekTtaocTh
3aIpoCoB.
CooTBeTCTBHE
aHa3mu3a
MOCTaHOBKE
3amayu (7)

[1K-4

3.3HaTh, KaK
pa3pabaTbIBaTh
ApXUTEKTYypy, TU3aiiH,
nH(pOopMannoHHOe
oOecriedeHne u
mpototun IC

Tect 2. MHOroMepHsIit
AHAIIN3 JaHHBIX

Jons npaBHIIBHBIX
0TBETOB (0)

3. Texnonorun
XpaHEHUs U
HMCIOJIB30BAHUS
OOJIBLINX TaHHBIX

[1K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
ApPXUTEKTYpY, AU3aliH,
MHPOPMALTMOHHOE
oOecriedeHne u
mportotun UC

Y. YmMets
pa3pabaTbIBaTh
ApXUTEKTYpY, JU3aiiHa,
nH(popMannoHHOE
obecrnieueHue u
nporotun C

H.Binanets HaBBIKAMH

3Bananue 3. O0JIauHbIe
TEXHOJIOTUHU XpaHEHUS
TAaHHBIX

KoppekTtHocTts
coznanus b1 (7)




n/n

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

Ilepeuenn
(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
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

pa3paboTku
ApXUTEKTYpHI, TU3aliHa,
MH(pOpPMaMOHHOTO
oOecrieueHus 1
npototuna UC

[1K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYypY, AA3alH,
MHPOPMALIMOHHOE
oOecriedeHUE U
nporotun UC

V. VmeTh
pazpabaTbIBaTh
ApPXUTEKTYpY, JU3aiiHa,
nH(pOopManoHHOE
oOecrieueHue u
npototun UC
H.Bnanetrs HaBbIKaMu
pa3paboTKu
APXHUTEKTYpHI, TU3aiiHa,
MH(POPMALIMOHHOTO
oOecriedeHus
npororuna VC

3aganue 4.
KoHcTpyupoBaHnue
XpaHWINIIA JaHHBIX

IlomuaoTa

OIHUCaHUs

mporecca
MOKa3aTeasIMu U
npuzeakamu (7)

[K-4

3.3HaTh, KaK
pa3pabaTbIBaTh
APXUTEKTYpY, AU3aliH,
MH()OPMALMOHHOE
oOecrieueHne u
npototun MC

Tect 3. UccnenoBanue
3aBHCUMOCTEH

Jons npaBUIIbHBIX
0TBeTOB (6)

4.
PacnipeneneHHas
0OpaboTka
ITaHHBIX

[1K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXHUTEKTYpY, AA3alH,
MH(POPMAIIMOHHOE
oOecrieueHrne u
npototun UC

Tect 4. UccnenoBanue
3aBUCHMOCTEH

Jlosist npaBUITBHBIX
OTBETOB (6)

5. 3amaun u
MO

MCCIIE JOBAHMS
3aBHCUMOCTEH
TaHHBIX

[1K-4

3.3HaTh, Kak
[pa3pabaThIBaTh
APXUTEKTYpPY, AU3alH,
MHPOPMALTMOHHOE
oOecriedeHne u
mpototun C

Y. YMerhb
pa3pabaTbIBaTh
ApPXUTEKTYpY, JU3aliHa,
nH(pOopMannoHHOE
oOecrieueHue H
npototun UC
H.Bnanerr HaBBIKaMU
pa3paboTku
APXHUTCKTYPBI, TU3aiHa,
MH()OPMAITMOHHOTO
oOecriedeHns 1

Bamanne 5. Pemenne
3a]1a91 KJIaCCU(UKAIIHN

KoppexTtHocTh
MIPUMEHEHHS
mozaeneit (7)




n/n

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

Ilepeuenn
(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
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

npototuna MC

10

[1K-4

3.3HaTh, Kak
[pa3pabaThIBaTh
APXUTCKTYPY, AU3alH,
nH}pOopManmoHHOE
oOecreueHue u
npototun UC

Y. YMetb
pa3pabaThIBaTh
ApXUTEKTYypy, AU3aliHa,
MHPOPMALINOHHOE
oOecrieueHne u
npototun UC
H.Bnanetrs HaBbIKaMu
[pa3paboTKu
ApXUTEKTYpBbI, AU3aliHa,
MH(pOpPMaALIMOHHOTO
oOecreyeHus 1
nporotuna VC

Bamanne 6. Pemenne
33291 KJIaCcTepU3AIUH

KoppexTtaocTh
MIPUMCHEHHS
mozeneit (7)

11

[1K-4

3.3HaTh, KaK
pa3pabaThIBaTh
APXHUTEKTYpY, AA3alH,
MH(POPMAIIMOHHOE
oOecrieueHre 1
nporotun UC

V. Ymerb
pazpabaTbIBaTh
ApXUTEKTYpY, JU3aliHa,
MH()OPMALMOHHOE
o0eCTICUCHHE U
npototun UC
H.Biagets HaBBIKaMU
[pa3paboTKu
APXHUTEKTYpHI, TU3aiiHa,
MH(POPMAIIMOHHOTO
o0ecreueHus u
mpotoTtumna NC

Bamanne 7. Pemenne
3a/1a4i perpeccun

KoppexTtHOCTh
MozeJed U
MHTEPIPETALHU
pe3ynbtatoB (7)

12

[1K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
APXUTEKTYpY, AU3aliH,
MHPOPMALMOHHOE
oOecriedeHne u
mpototun C

V. VYmeTh
pa3pabaTbIBaTh
APXUTEKTYypY, AU3aiiHa,
nH(pOopMannoHHOe
oOecrieueHue H
npototun UC
H.Binanets HaBBIKAMH
pa3paboTku

ApXUTEKTYPBHI, AU3alHa,

3amanue 8. Coop,
npenoOpaboTka
maHHBIX. Pemmenne
3a]1a91 KJIaCCU(UKAIINN
TEKCTOB

KoppekTtHocTs
NpUMEHCHHUS
mozaeneit (7)




n/n

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

Ilepeuenn
(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
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

MH(pOpPMaMOHHOTO
oOecrieueHus 1
npototuna MC

13

[1K-4

3.3HaTh, Kak
pa3pabaThIBaTh
APXUTCKTYpPY, AU3alH,
nH(pOpMamoHHOE
oOecrieueHne U
nporotun UC

Y. YMerhb
pa3pabaThIBaTh
ApXUTEKTYypy, AU3aliHa,
nH(pOopMamoHHOE
oOecreyeHue 1
npototun UC
H.Bnanets HaBbIKaMH
[pa3paboTKu
ApPXUTEKTYpBbI, AU3aliHa,
MH(POPMALMOHHOTO
0OeCIIeYCHHS U
nporotuna VC

Bamanne 9. Pemenne
3aJa4d aCCOLMAIIUH

KoppekTtHocTh
MIPUMCHEHHS
meTo10B (7)

14

[1K-4

3.3HaThb, KaK
pa3pabaThIBaTh
APXHUTEKTYpPY, AA3alH,
MH(POPMAIIMOHHOE
oOecriedeHne u
npototun UC

Y. YMerb
pa3pabaTbIBaTh
ApXUTEKTYpY, JU3aliHa,
MH()OPMALMOHHOE
oOecrieueHre U
nporotun UC
H.Biagets HaBBIKaAMU
pa3paboTku
APXUTEKTYPHI, TU3aiHa,
MH(POPMAITOHHOTO
oOecriedeHns 1
mpotoTtuma NC

3ananunel0.
[Iporso3upoBaHue
pAIOB

OO6G0CHOBaHHOCTH
MIPUMEHECHUS
mozeneit (7)

15

[1K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
APXUTEKTYpPY, AU3aliH,
MHPOPMALMOHHOE
oOecrieueHne n
mpototun UC

Tect 5. O6paboka
TCKCTOB

Jounst npaBrIIbHBIX
oTBeTOB (6)

Hrtoro

100

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

PaGouum yuyeOHBIM IUIAHOM NpeaycMoTpeH 3auer B cemecTpe 32.




BOITPOCHI JJ151 ITIPOBEPKU 3HAHUI:

1-i1 Bompoc Oumnera (30 GamwtoB), Bua Bompoca: Tect/mpoBepka 3Hanui. Kpurepuii: ons
MPABUIIBHBIX OTBETOB.

Komnerennus: [1K-4 CnocoGen pa3padarbiBaTh apXUTEKTYPY, AM3aiiH, HH(POPMALIMOHHOE
ob0ecnieuenue u npororun UC

3uanue: 3HaTh, KaK pa3padaTbiBaTh apXUTEKTYpy, AU3aiiH, MHPOPMAIMOHHOE OOecreueHue u
npororun UC

1. ba3br nanabix NoSQL. Oco6eHHocTH, KiaaccupuKaius

2. IOKyMEHTO-OpHUeHTUPOBaHHbIE 0a3bl naHHbIX. Bo3moxknoctu CYBJl MongoDB

3. Ilonstue bonpmmx nanabix. OCOOEHHOCTH cOOpa, XpaHEeHHs, 00paOdOTKH U aHaau3a boybmmx
JTAHHBIX

4. Pabota ¢ joKkyMeHTO-opueHTupoBanHbIMH b/l

5. Pacnpenenennas 00paboTKa U MOJIENH JUIsl pEIICHUS 3a/1a4 aHaI13a TEKCTOB

6. Pacnipenenennas 06paboTka U MOJIeNH [Tl pEIIeHUs 3a/1a4 KiiaccuuKaum

7. PacnpenenenHas 00pabOTKa U MOJIENH JUIsl peIIeHUs 3a/1a4 KJlacTepU3aliu

8. Cucrema Apache Hadoop

9. CpenctBa MOCTPOCHHS pacTIpeIeICHHBIX HHPOPMAITUOHHBIX CHCTEM

10. CTpykTypupOBaHHBIE JaHHBIC U HECTPYKTYPUpPOBaHHBIE AaHHbIE. [laHHbIE Ha €CTECTBEHHOM
s3pIke. MamwHHbBIE JnaHHbie. ['padoBble, WM ceTeBbIC, AaHHBIC. AyAHO, BUIACO U Tpaduka.
[ToTokoBbIE TaHHBIE

11. Texunomorust Map-Reduce

12. TpeboBanus K pacnpeaeneHHbIM HH()OPMALIMOHHBIM CUCTEMaM

THUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

2-1 Borpoc Ounera (30 GaymioB), Bux Bompoca: 3ananue Ha ymenue. Kpurepuit: KoppekTHOCTE
1 9QEKTUBHOCTH PEIICHUS.

Komnerennus: IIK-4 Cnoco6en paspadarbiBaTh apXUTEKTYPY, AM3aiiH, HH()OPMALMOHHOE
ob0ecnieyenue u npororun UC

VYMenne: YMeTh pa3palaThiBaTh apXHUTEKTYypy, Au3aiiHa, MHGOpPMAIMOHHOE obecreueHue u
npororun UC

3amaua Ne 1. Ompenenuth Habop KOJUIEKIMH TOKyMEHTOB MongoDB nans mpemioxeHHON
npeaMeTHON o01acTu

3amaga Ne 2. Ompepenuth TexHosnoruro Map-Reduce g pemieHust npemyio)KeHHON 3agauu
00paboOTKH JaHHBIX

3amaga Ne 3. IloctpouTh Monenb M OOYy4YUTH €€ MO MpPeJIOKEHHOMY HaOOpy AaHHBIX IS
pellIeHus 3aJa4l UCCIIEI0OBaHUS 3aBUCUMOCTEN

TUITOBBIE 3ATAHUA IUTA I[TPOBEPKU HABBIKOB:

3-ii Bompoc Ounerta (40 6anoB), Bua Borpoca: 3agaHue Ha HaBbIkU. Kpurepuii: KoppektHOCTh
1 3G (PEKTUBHOCTDH PEIICHHUS.

Komnerennusi: IIK-4 Cnocoden paspadaTbiBaTh apXUTEKTYpY, AN3aiiH, HH(popMannoHHoe
odecneuenue u npororun UC

Habik: Brnagerp HaBbIKaMu pa3paOOTKH  apXUTEKTYphl, Au3aiiHa, WH(OPMAIIMOHHOTO
obecnieuenus u npototurna MC

3amanue Ne 1. JIns mpenyiosKeHHOW MpenIMEeTHOW 0O0JacTh BBHIMOIHHUTH aHAW3 TEHACHIINU,
3aKOHOMEPHOCTEH U MHTEPIIPETALNIO PE3yIbTaTOB MOJECIMPOBAHMS HA OCHOBAHUHU MOJ00paHHOMN
MOJIeNN



3amanue Ne 2. JIns npeanoXeHHOH npeaAMeTHON o0acTu pa3paboTarh cxemy cOopa M XpaHEeHUs
JAHHBIX, TPOJYMATh JOCTYII K TAaHHBIM JJISl Pa3JIMYHBIX MTPUIT0KEHUN

OBPA3EIL] BUJIETA

MuHucTepeTBO HayKy 1 BEicero obpasosanns  Hanpasierue - 09.03.03 Ipuknagnas
Poccuiickoii Oeneparu uH(pOpMaTHKA

denepanbHOE TOCYIAPCTBEHHOE OHOKETHOES Ipo¢us - UHOPMALHOHHBIE CHCTEMBI 1
00pa3oBaTenbHOE YUPESIKACHUE

BBICHICT'O O6pa3OBaHI/IH TEXHOJIOTHHA B praBﬂeHI/H/I
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOI0B U
YHUBEPCUTET» HU(PPOBBIX TEXHOJIOTHI
(PI'BOY BO «BI'Y») JucrunnmHa - AHann3 00JbIIMX JaHHBIX
BMJIET Ne 1

1. Tect (30 GamtoB).

2. Onpenenuth TexHonoruo Map-Reduce nis pemienust mpeiioxKeHHOM 3aaaun
00paboTku nanHbIx (30 6anioB).

3. s mpennoskeHHOM mpeIMeTHON 00s1acT pa3paboTaTh cxeMy cOopa U XpaHEeHHs
JAHHBIX, POAYMATh AOCTYI K JIaHHBIM JIJISl Pa3INYHbIX MpriioxkeHuit (40 6amnos).

CocTaBUTENb B.B. bparuienko

3aBenyrouit kageapoi A.B. Ponnonos

7. llepeyeHb OCHOBHOI 1 1I0NIOJHUTEJILHOM y4eOHOM JUTEepaTypbl, HE0OX0AMMOM IS
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

a) OCHOBHAsI JINTepaTypa:

1. Boponosa JI.U., Boponos B.M. Big Data. Metoas! u cpefcTBa aHain3a. yueOHOe mocodue.
OnektpouHbIi pecypc/ B.U. BopoHoB.- MockBa: MOCKOBCKU TEXHUYECKUN YHUBEPCUTET CBSI3U
u uadopmatuku, 2016.-33 C.

2. Yybykosa U. A. Data Mining. yue6. mocobue/ 1. A. Uybykosa.- M.: BUHOM. JlaGoparopust
3Hanui, 2006.-382 c.

3. bun @poukc Pepomonusa B aHAIMTUKE [DJIEKTPOHHBIM pecypce] : kak B snoxy Big Data
YIYYIIATh Balll OM3HEC C MOMOIILIO ONEpallMOHHONW aHATUTUKU / PpoHkc bumi. — DaeKkTpoH.
TEKCTOBBIE gaHHble. — M. : Anpnunaa [TaGmumep, 2017. — 320 ¢. — 978-5-9614-5302-7. —
Pexxum niocryma: http:// www.iprbookshop.ru/58563.html

4. Boponos, B. . Data Mining - TeXHOJIOTHH 00pabOTKH OOIBINX JAHHBIX : YIeOHOE TTocooue /

B. U. Boponos, JI. 1. BoponoBa, B. A. YcaueB. — MockBa : MOCKOBCKHHA TEXHUYECKUHU
VHUBEpCUTET CBA3U U uHbopMmaruku, 2018. — 47 ¢. — ISBN 2227-8397. — Tekcr :
DJIEKTPOHHBINA // DnexkrpoHHo-OmbOimoreynas cucrema [PR BOOKS : [caitit]. — URL:

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

5. Boponosa JI.U. Big Data. MeToabl M cpeacTBa aHaigu3a [DIEKTPOHHBIM pecypc] : ydueOHoe
nocobdue / JIL.W. Boponosa, B.M. BopoHOB. — DJEKTpOH. TEKCTOBELIC JNaHHBIE. — M.
MOCKOBCKHIA TEXHUYECKHI VHUBEPCUTET CBI3H U MHMbopMaTuku, 2016. — 33 ¢. — 2227-8397.
— Pexnm goctyna: http://www.iprbookshop.ru/61463.html

6. Uyoykosa M.A. Data Mining [Daexrponusiii pecypc] / M.A. UyOykoBa. — DIIEKTPOH.
TEKCTOBBIC jmaHHble. — M. : HutepHer-YHuBepcuTeT MHpopManmoHHbIx TexHOIOrHi
(MHTYUT), 2016. — 470 c. — 978-5-94774-819-2. — PexuMm _ jmocTyma:
http://www.iprbookshop.ru/56315.html



http://www.iprbookshop.ru/58563.htm
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0) MOMOJIHUTEIbHASA JIUTepaTypa:

1. Texnomoruu aHanu3a gaHHbIX: Data Mining, Visual Mining, Text Mining, OLAP. yue®.
nocobwue [ By30B]. pek. YMO By30B 10 YHUB. MMOJMTEXH. 00Pa30BaHUIO. 2-€ U3I., Iepepad. u
nom./ A. A. bapcersin [u ap.].- CII6.: BXB-IletepOypr, 2008.-375 c.

2. bun, @ponke Pesosmronus B aHanuTHKE : Kak B onoxy Big Data yiydmures Bani OuU3HeEC ¢
IIOMOIILIO ONEPAlMOHHON aHanuTuku / Ppoukc bumn ; mepesoa M. EscrurheeBa ; moj
penakuuei B. MeuioB. — Mocksa : Anpnuna [1admumep, 2017. — 320 c. — ISBN 978-5-9614-
5302-7. — TekcT : 3IeKTPOHHBIN // DnekTponHo-0nbaroTeynas cucrema IPR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/58563.html

3. Kyxapenko b.I'. MHTeIUIEKTyaJdbHBIC CHCTEMBbl M TEXHOJIOTHMHU [DIJIEKTPOHHBIN pecypc] :
yueonoe mocodue / b.I'. Kyxapenko. — DJIeKTpOH. TEKCTOBbIC AaHHBIC. — M. : MoOCKOBCKas
rocyaapcTBEHHAs aKaJeMus BOAHOro TpaHcmopTa, 2015. — 116 ¢. — 2227-8397. — Pexum
poctyna: http://www.iprbookshop.ru/47933.html

8. Ilepeuenbp pecypcoB HMH(OPMANHOHHO-TEJEKOMMYHMKANUOHHON ceTtH «UHTepHeT»,
HeO0O0XO0IMMBbIX /IJIsl 0CBOEHHS TUCHMILIMHBI (MOAYJIsl), BKJIIOYasi npodeccuoHalbHbIe 0a3bl
JAAHHBIX U MHGOPMALHMOHHO-CIIPABOYHbIE CHCTEMbI

JUis OCBOEHMSI AMCUMILIMHBI O0yYaromeMmycsi HEOOXOIMMBI CIEAYIOIHUE PECYPCHI
nH(}OPMaILMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHEeT»:
— Caiit BaiikanbCKOro rocy1apcTBEHHOTO0 YHHBEPCUTETA, afpec JocTyma: http://bgu.ru/, noctym
KPYTJIOCYTOYHBIN HEOTpaHWYSHHBIN U3 10001 Touku MHTepHEeT

9. MeToauyeckne yKa3aHus JAJsi 00y4AOIIUXCS M0 OCBOEHHUIO TUCHHUILIMHBI (MOTYJIs1)

N3yyars AMCUMILTUHY PEKOMEHIYeTCS B COOTBETCTBUU C TOM MOCIEAOBATEIbHOCTHIO,
KoTOpass o0O3HaueHa B €€ CoJepKaHWW. /{11 yCIemHOTO OCBOCHHS Kypca OOydarommecs
JIOJDKHBI MMETh NEepBOHAYalIbHbIE 3HAHUSA B 00JacTH HMH(GOPMAIMOHHBIX TEXHOJIOTWH, 0a3
JTAHHBIX, HHTEPHET-TEXHOJIOTHH.

Ha nexnusx mpenojaBarenb 03ByYMBAeT TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATyphl IO
TeMe, OOOCHOBBIBAET MECTO W pPOJIb OTOW TeMbl B JaHHOW IMCUWIUIMHE, PAcCKpHIBacT ee
IpakTU4YecKoe 3HaueHue. B Xxoze jekuui CTyAeHTYy HEeO0O0XOAMMO BECTH KOHCHEKT, (pUKCHUpYs
OCHOBHBIE ITOHITHS U TIPOOIEMHBIE BOIIPOCHI.

[IpakTHyeckne (CeMMHApCKHE) 3aHATHS IO CBOEMY COJAEP)KAaHUIO CBSI3aHBI C TEMAaTUKOMN
JEKIIMOHHBIX 3aHATHIA. HaunHATh MOATOTOBKY K 3aHATHIO 1ENIecO00pa3HO ¢ KOHCIIEKTa JICKITHA.
3ajmaHnre Ha TpPaKTUYECKoe (CEMHUHAPCKOE) 3aHsATHE COOOIIaeTCsl OO0y4YaromuMCs 10 €ro
npoBesneHus. Ha ceMuHape mpemnojaBarenb OpraHu3yeT oOCYXJIE€HHE STOW TeMbl, BbICTYymNas B
Ka4ecTBE OpraHW3aTopa, KOHCYJIbTaHTAa M HKCIEpTa Y4eOHO-TIO3HABATEIBHOW IESTeIhbHOCTH
oOyuatorerocs.

N3ydyenne qucuMmiInHbl (MOIyJs) BKIIOYAET CAMOCTOSATENbHYIO paboTy 00yyaroerocs.

OCHOBHBIMHU BHUJJAMH CaMOCTOSITEIIbHON pabOThI CTY/IEHTOB C y4acTHEM IperoiaBaTesnei
SIBIISTFOTCSL:

* TEKYyI[UE KOHCYJIbTALIUY;

* KOJUTOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIHTLIIH:
(B 4achl KOHCYJIBTALUH, TPETyCMOTPEHHBIE YUEOHBIM IIJIAHOM);

* IpUEM U pa300p JAOMAIIHUX 3aJaHUH (B 4achl MPAKTUYECKUX 3aHITHI);

* IPUEM U 3alUTa Ja00opaTOPHBIX pabOT (BO BpeMsl MPOBEJCHUS 3aHATHIH);

* BBITIOJTHEHHE KYPCOBBIX padOT B paMKax AMCIHUIUINH (PYKOBOJICTBO, KOHCYJIBTHPOBAHHE
U 3aI1Ta KYPCOBBIX paboT B 4ackl, IPEAyCMOTPEHHbIE YU€OHBIM IUIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITEITLHON paOOTHI CTYIGHTOB 0€3 y4JacTus Iperno/aBaresei
SIBIISTIOTCSL:


http://www.iprbookshop.ru/58563.html
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* (hopMupoBaHMe U YCBOCHHUE COIEPKAHMS KOHCIIEKTA JIEKIMI Ha 0a3e peKOMEHIOBaHHOM
JIEKTOPOM Y4YeOHOM JIMTEepaTyphl, BKIIOYas HWHOOPMAIMOHHBIE 0OO0pa3oBaTEIbHBIE PECYpPCHI
(371eKTpOHHBIE y4eOHUKH, SJICKTPOHHBIE OMOIMOTEKH U JP.);

* CaMOCTOSITENIbHOE H3yYEHHE OTIENbHBIX TEM WJIM BOMPOCOB MO Yy4YeOHUKAM WIIU
y4eOHBIM MTOCOOUSIM;

* HarucaHue pedeparos, JOKIAJI0B;

* [IOJITOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBHINIOJTHEHUE JOMAIIHUX 3aJaHUil B BUJE PEIICHUS OTIENbHBIX 3a/lady, MPOBEICHUS
TUIIOBBIX PAcUeTOB, PACUYETHO-KOMIIBIOTEPHBIX M WHAMBHUIYAIbHBIX pPa0OT IO OTIEIbHBIM
paszzenam coJiep>KaHusl AUCLUILINH U JIp.

10. Iepeyens HH(POPMAITHOHHBIX TEXHOJIOTHii, HCTIOJIb3YeMBbIX MPH OCYIIECTBJIEHHHU
00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOIo odecreyeHnst
B ydeGHOM mpoliecce UCTIONb3yeTCs CaeAyIolee MporpaMmMHoe 00ecreueHue:
— Python,
— Scilab,
— Moaynu: matplotlib, Mlxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3bika Python,
— Monaymu: pymongo, PyMySQL, PyQT, SQL Alchemy si3pika Python,
— Hancrpolika uMHTeNIEKTyansHOro aHanu3a AanHbix s MS Office,
— MongoDB,
—MS SQL Server u nporpamMMmbl aIMUHUCTPUPOBAHMUS,
— ActivePython x64,
— Sql datamining,

11. Onucanne MaTepuaAJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0AMMOM VIl OCYLIeCTBJICHUSA
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUUILIUHE (MOIYJII0):

B ydeGHOM mpoliecce ucnonab3yeTcs ciaeayromiee 000pyI0BaHHe:
— [MomenieHus A1 CaMOCTOSITEILHOM pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTu "MHTepHeT" n o0ecnieueHrneM JA0CTyMa B AIEKTPOHHYIO
nH(pOpMaAIIMOHHO-00pa30BaTENBHYIO CPEy BY3a,
— YueOHble ayTUTOPUU TS IPOBEACHHUS: 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUSI KYPCOBBIX PabOT, TPYMIOBBIX U MHANBUIYaTbHBIX
KOHCYJIbTAIINH, TEKYILIET0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTAallMM, YKOMIIJIEKTOBAHHBIE
CHeHaIN3UPOBAHHON MEOEIBIO0 U TEXHUYECKUMU CPEACTBAMH 00yUYeHHUs,
— MynpTUMEIMIHBIN KIIacC,
— KoMnbroTepHsiii Ki1ace,
— Habopbl 1eMOHCTpalinOHHOTO 000pyI0BaHUs U Y4eOHO-HATJISTHBIX TOCOOU



