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1. Heau u3yyeHHus1 AUCHUILTUHBI
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 NIPHUMEHEHHUS CTPYKTYpP XPaHEHHsI PacIpe/IeIeHHbIX 1aHHbIX,
- 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

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, KaKk pa3pabaTbIBaTh APXUTEKTYPY, AU3AiiH,
[1K-4 Criocoben pazpabatsiBaTh [MH(pOpMaIOHHOE obectieuenue u npototun UC

APXUTEKTYpY, IU3alH, V. ¥YMeTb pa3pabaThiBaTh apXUTEKTYpY, An3aiiHa,
nH(pOpMaLMOHHOE obecrieueHre uuHpopMaloHHoe obecrieuenue u npototun VC
nporotun UC H. BrnageTs HaBbIKaMu pa3paOOTKU apXUTEKTYpHhI, TU3aiiHa,

nH(popMalMOHHOT0 obecneuenus ¥ nporotuna MC

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunamnexxnocts guctumauael - BJIOK 1 JUCHUITVIMHBI (MOAVYJIN): Yacts,
dbopmupyemMas y9acCTHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH.

[IpenmecTBytonue TUCHUIUIMHBI (OCBOCHHME KOTOPBIX HEOOXOAMMO [UIsl YCIENIHOTO
ocBoeHus faHHoM): "OcHoBel anroputmuzanuu”, "IIporpammuposanue”, "Teopus BeposiTHOCTEN
u Maremaruueckass cratuctuka', "Opranmzaumss OBM wu cucrem", "ba3el naHHbBIX",
"OnepalmoHHbIE CUCTEMBI"

4. O0bemM AMCHMILIMHBI (MOYJI51) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIHYeCTBa
aKajgeMHYecKHMX YacoB, Bbl/leJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4aroimuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PadoTy
o0yJaromuxcs

OO61mast Tpy10€MKOCTh TUCHUIUIHHBI COCTaBisieT 3 3a4. ef.,108 vacos.

Bz yue6Hof paboTs! KoanuectBo yacos | KonnuecTBo yacos
(ouynas ®©O) (3aounas ®0O)
KonrakTHasi(ayauTopHas) pabora
Jlexuuy| 18 6
ITpakTrueckue (ceM, 1ab.) 3aHIATHS 36 10
CamocrosTenbHas paboTa, BKJIIOYast OATOTOBKY K 54 9
PK3aMEeHaM U 3a4eTam




\Bcero 4acoB

108

| 108

5. Conep:kanne IMCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaesiaMm) ¢
YKa3aHHeM OTBeIeHHOI0 HA HUX KOJIHYeCTBA aKaJeMUYeCKUX YaCOB M BUI0B Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3iei0B M CHUILTAHBI

3aounas popma 00yyeHUs

Pa3nen u tema
JTUCIHUIINHBI

CeMme-
cTp

Jlek-
1107074

Cemunap
JlaGopar.
IIpakTHy.

Camo-
CTOAT.
pao.

B unrepa-
KTHBHOH

popme

®opMbl TEKYLIEr0
KOHTPOJIA
YCIIeBAEMOCTH

OO0I1111Ee CBEIECHUS O
OOJIBIINX JAHHBIX

32

Tect 1. TexHonorus
OOJIBIINX JaHHBIX.
3ananue 2. 3arpy3ka
CTAaTUCTUYECKUX
NTaHHBIX C UHTEPHET-
CalToB

CTpyKTYpbI
pacrpeneIeHHbIX
TAHHBIX

32

Tecr 2.
MHoromepHsbIi
aHallu3 TaHHBIX.

3amanue 1. Coop
TaHHBIX U3 Pa3HBIX
UCTOYHUKOB,
00bEeTMHEHUE B
OJIHY Ta0nuIy U
00paboTka B
PowerBI

TexHOJIIOTNH XpaHEeHUs U
VCII0JIb30BaHUs
0OJIBIIINX TAHHBIX

32

16

Tect 3.
Hccnenosanue
3aBHCHUMOCTCH.

3amanne 3.
O0OnayHbie
TEXHOJIOTHH
XpaHEeHUs JaHHBIX.
3aganue 4.
KoncrpynpoBanue
XPaHWINIIA JaHHBIX

PacripeneneHHas
00paboTKa JaHHBIX

32

24

Tecrt 4.
Uccnenosanue
3aBUCUMOCTEN

3aaun 1 MOJEIH
KCCIIEJOBAHUS
3aBUCUMOCTEN JAHHBIX

32

Tect 5. O6paboka
TEKCTOB. 3aganue 9.
Pemenue 3agaun
acCoIUaIiH.
3amanuel0.
[Iporno3upoBanue
psanoB. 3ananue 7.
Pemenue 3agaun
perpeccun. 3afganue
5. Pemenue 3agauu
KJ1accu(UKaluu.




Cemunap| Camo- |B unTepa-| ®opMbI TEKYIIET0
Ne Pa3gen u Tema Ceme-| JIek- P pu P yi
JlaGopatT.| CcTOAT. | KTUBHOM KOHTPOJIA
n/n JUCIUILINHBI CTP | HUH
IlpakTuy., pao. dopme yCreBaeMoCTH
3amanue 6.
Pemenue 3agaun
KJIACTEPU3ALINH.
3ananue 8. COop,
npenoopadboTka
IaHHLIX. Pemenue
3a1a4u
KJIacCU(UKAIUN
TEKCTOB
Bsenenue B
HMCKYCCTBEHHBIN
WHTEUIEKT 1 OCHOBHBIE
5.1 32 1 0 8
METO/IbI MAIIMHHOTO
00yudeHus i paboThl €
TaOIMYHBEIMU JAHHBIMU
OO0y4eHue ¢
52 [P0V 32 105 2 12
MOAKPEIICHHEM
CucreMsl ri1y00OKOro
53 y 32 |05 2 16
o0ydeHus
HUTOI'O 6 10 92
Ounas ¢popma 00yueHust
Cemunap| Camo- |B unrepa-| ®opMbI TEKYILET0
Ne Pa3gen u Tema Ceme-| JIek- P P . P ym
JlaGopar.| cTOAT. | KTUBHOM KOHTPOJIA
n/n JTUCIHUIIINHEI CTp | uuM
I[IpakTuy, pabd. dopme yCIeBaeMoCTH
Tect 1. TexHOIOrHA
OOJIBIINX JTAHHBIX.
1 OO0111e cBeieHUs O 32 > > 4 3ananue 2. 3arpyskal
OOJIBIITNX JAHHBIX CTATUCTUYECKUX
TaHHBIX C UHTEPHET-
CaliToOB
Tecrt 2.
MHoroMmepHsbIi
aHaJIN3 JaHHBIX.
3amanne 1. Coo
CTpyKTypBI ! p
JTAHHBIX U3 Pa3HBIX
2 |pacrpeneneHHbIX 32 2 4 4
HCTOYHHUKOB,
TAHHBIX
00bEeINMHEHNE B
OJIHY TaOJHILY U
00paboTka B
PowerBI
Tect 3.
Uccnenosanue
3aBHCHUMOCTEH.
TexHoMoruu XpaHeHus U
3aganue 3.
3  |[MCIIOJIBL30BaHUA 32 2 6 10
O0aunble
OOJIBIITNX JAHHBIX
TEXHOJIOTHH
XpaHEeHUs JaHHBIX.
3aganue 4.




Cemunap| Camo- |B unTepa-| ®opMbI TEKYIIET0
Ne Pa3nen u Tema Ceme-| Jlek- P pu P yi
JlaGopatT.| CcTOAT. | KTUBHOM KOHTPOJIA
n/n JUCIUILINHBI CTP | HUH
IlpakTuy., pao. dopme yCreBaeMoCTH
Koncrpynposanue
XPaHWINIIA JaHHBIX
Pacmipeneiennas Tecr 4.
4 P 32 2 8 12 Uccnenosanue
00paboTKa JaHHBIX -
3aBUCUMOCTEMN
Tect 5. O6paboka
TEKCTOB. 3amanue 9.
Pemenue 3amaun
aCCOLMALINH.
3amannel 0.
[IpornosupoBanue
psnoB. 3aganue 7.
Pemenue 3amaun
erpeccuu. 3ajganue
Sagaun U MOAEIIN perp a
5. Pemrenune 3agaun
S  |McclieqoBaHus 32 0
. KJaccu(uKanuu.
3aBUCUMOCTEN JaHHBIX
3agaHue 6.
Pemenue 3amaun
KJIACTEPU3ALINH.
3ananue 8. Coop,
npenodpadboTka
aHHBIX. Pemenne
3a1a49u
KJaccu(puKauu
TEKCTOB
Beenenue B
MCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHEIE
5.1 32 2 0 4
METOIbI MAIIMHHOTO
00y4deHus 11 paboThl €
TaOIUYHBIMU JaHHBIMU
OO0y4yeHue ¢
52 0T 32 | 4 8 10
MOJAKPENICHUEM
CHCTEMBI TITYOOKOTO
5.3 y 32 | 4 8 10
00ydeHus
HUTOI'O 18 36 54
5.2. JlekuMoHHbIE 3aHATHS, UX COAEP/KAHHE
Ne HaumenoBanue
Conepxanue
n/m pa3ziesIoB U TEM
O06nacTi MpUMEHEHHS 00IBIINX JaHHBIX. CTPYKTypUpOBaHUE
OONBIINX TaHHBIX. TEXHOIOTHN aHaIK3a OONBIINX JaHHBIX. DTambl
1 OOmme cBeIcHHUS O [aHAJIM3a: BBIOOP IIeNIeH U 3a/1a4 aHaIKu3a, COOp TaHHBIX, MOJITOTOBKA
OOJIBIINX TaHHBIX MaHHBIX, IPEABAPUTENBHOE HCCIE0BaHNE JAHHBIX, BEIOOD 3a/1a4 U
MOJIeJIeH NCCIeOBaHUS 3aBUCUMOCTEN JaHHBIX, pa3BEPTHIBAHUE U
BHEJIpEHUE
) CTpyKTypbI CTpyKTypHpOBaHHbBIC JaHHBIC U HECTPYKTYPHUPOBAHHBIC TaHHBIC.
aclpeaeICHHBIX JlaHHbIC Ha €CTECTBEHHOM s3bIke. MammmHHbIe naHHbIe. [ padoBbie,




Ne HaumenoBanue

00paboTKa JaHHBIX

Conepxanue
n/m pa3esioB U TEM
TAaHHBIX WM CeTeBbIe, JaHHbIe. Ayano, BUAeo U rpaduka. [lorokoBsie
TaHHBIC
TexHonorun Pacripenenennblie QaitioBbie cucTeMbl. ba3bl JaHHBIX.

3 [XpaHeHus u HuppacTpyKkTypa pacnpeIeICHHOTO IPOrpaMMUPOBaHUSI.
VICIIOJIb30BAHUS WudpacTpykTypa HHTETpaluy JaHHBIX. MHPpacTpyKTyphI
0OJIBIINX TaHHBIX MalIMHHOTO o0y4yeHus. bezonacHocTh

MapReduce —mMonens pacnpeneneHHOl 00pabOTKU TaHHBIX,
npeaiokeHHas komranuei Google s 00paboTKu OOBITNX
00BEMOB JTaHHBIX HA KOMITBIOTEPHBIX KacTepax
PacnpeenenHas Ha(vioop Distributed File System (HDFS) — pactipenenénnas
4 (aiinoBas cucrema, Mo3BOJISAIONIAs XPAHUTH WH(OPMAIIHIO

[PaKTUYECKH HEOTPAaHUYEHHOTO 00BbEMA.

Hadoop YARN — ¢peiiMBOpK [UIs yIIpaBJIeHUs] pecypcaMu
KJ1acTepa U MEHE/DKMEHTA 33/1a4, B TOM YHCIIC BKIHOYAET
dpeiimBopk MapReduce

3agaud U MOJEIH

(OCHOBHBIE 33JJa4l CUCTEM UCKYCCTBEHHOI'O MHTEJUICKTA.
Krnaccudukanus, Kiactepusanus, perpeccus. TUITBI MAITUHHOTO
00yYCHUS: C yuuTelleM, 0e3 YUUTeNs, ¢ YaCTHYHBIM MTPUBJICUCHUEM
yuuTens, o0ydenue ¢ noakperuienueM. Knaccudukarus Ha
npumMepe anropurMma k-ommkaimmx coceneit (KNN) Metpuku
OIICHKH KJIaCCH(PUKAIIMHK: ITOJHOTa, TouHOCTh, F1, ROC, AUC.
Banunannonnas u tectoBas Beioopka. Kpocc-Banuaarus. Pabora ¢
KaTeropHaJIbHBIMU MPU3HAKaMU. JIMHEHHBIC MOACIH IS

MCCIIEA0BaHUSA

5 i kiaccudukanuu. [leprenTpoH, JorucTuyeckas perpeccus,
3aBUCUMOCTEN " ! §
AHHEX [MOJIHOCBSI3HbIE HEUPOHHBIE CETHU, CTOXaCTUYECKUM I'PaIuEeHTHBIN

CIIyCK U 00paTHOE paclpoCTpaHEHHE rpaJueHTa. AJITOPUTMBI,
OCHOBaHHbIE Ha IPUMEHEHNH PelIaloNInX AepeBbeB. Kputepun
paszzenenus y3na: HHOOPMAIMOHHBINA BBIMTPHILI, KpuTepuid [xunu.
AHCaMOJIM pelarouIX JepeBbEB: CIyYalHbIN Jec, IpaJueHTHbBIN
oyctunr. Knacrepuzanus. k-means, DBSCAN, arnomepaTtuBHas
KJacTepusanns. MeTpuku OLleHKHU KacTepu3aluu.
Knaccugukaius 1 Kjacrepusanus TeKCTOB.

5.3. Cemunapckue, npakTHyecKme, JJadopaTopHbie 3aHATHS, HX COAepPKaHUe

Neo paznena u
TEMBI

Copepxanuie v (OpMbI IPOBEACHUS

Pa3paboTka apXUTEKTYpbl XpaHEHHS 1 00paOOTKU paclpeeeHHbIX JaHHBIX.
BEIOOP TEXHOJIOTHU XPaHEHHS paclpeIelICHHBIX JaHHbIX, TIPeIBAPUTEIbHAS
00paboTKa JaHHBIX, OTIpeIeTICHHUE 1eTei 1 3a/1a4 00padOTKH TaHHBIX, BBIOOD
3a/1a4 U MOJIeTIEH HCCeI0BaHuUs 3aBUCUMOCTEH, TUTAHUPOBAHHUE apXUTEKTYPBI
pacripeneneHHoN 00pabOTKU JaHHBIX

Co3aHue CTpYKTYyp pacupeieNeHHbIX JaHHBIX. Pa3zpaboTka TpeGoBaHuii k
CUCTEME pacnpeielIieHHbIX JaHHbIX. [IpenBapuTensHoe ncciae10BaHue TaHHBIX.
OnpezaeneHre UCTOYHUKOB IaHHBIX U TEXHOJOIMU cOopa naHHbIX. Bbibop dpopm
npeJicTaBiIeHus U (OPMaTOB TaHHBIX

Co3anue TeXHOI0ruu cOopa 1 XpaHeHHs JaHHbIX. PaboTa B pacnpeaeneHHbIX
daiinoBsix cpenax. Mcnonp3oBanue pensuronabix CYBJI B pactipeneneHHbIX

cpenax. ba3bl JaHHBIX «KJIIOU-3HAYEHUEY, TOKYMEHTHBIE 0a3bl TaHHBIX, TpadoBbIe




No pazpena u

Conepxanue 1 POpMBI IIPOBEIECHUS
TEMBI Acp (bop POBCA

0a3bl JaHHBIX

Pacripenenennast 00padoTka nanubix. [I[pumenenue rexnonorun MapReduce ais
peleHus 3a1a4 00padOTKU pactpeeICHHBIX JaHHBIX. THCTpyMeHTaIbHbIE
CpeJibl MPOCKTHPOBAHUS PACTIPEICIICHHON 00paboTKOM

[[puMeneHue 3a1a4d U MoJIeliel UCCIIeI0BaHMs 3aBUCUMOCTeH. VIcxo1HbIe JaHHBIC
rccienoBanus 3apucumocteit. [IpeaBapurenpHas 00padoTKa UCXOTHBIX JaHHBIX.
3anaun u Mojenu knaccudukanmu. lVcnonp3oBaHue U CPaBHEHHE aITOPUTMOB

knaccudukanuu: KNN, pemaroniye 1epeBbs U UX aHCAaMOJIH, JTOTUCTUYECKast
perpeccus. 3a1a4i U MOJEIHU KacTepu3aluu. 3aaui U MOJENN aCCOLMALIUM.
3aaun 1 MOJIEIM aHaJIN3a TeKCTOB

6. @oHJ OIEHOYHBIX CpeacTs AJs IPOBECACHUSA l'[pOMe)KyTO‘IHOﬁ aTreCranum 110

AucuuN/IMHe (MOJHbIH TEKCT NPUBeeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHBHble 3aJaHus WIHN
HHBbIC MaTepHaJIbl, Ouncanue
3Taﬂbl HeOﬁXO)]l/lMl)le JJISI OIEHKH HokazaTeeii u
MHDOBAHMST 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER
¢bopmuposa " IepeueHn (ByHbI: o (MH) onbITA puTep
Nt KOMIIETCHIMUA 3.1...3 IeATeIbHOCTH. ouelmsam{ﬂ
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 . XapaKTepH3yIOLIMX 3TANbI
n/a o KOMIIeTeH i V.1...¥V.n bopmuposanus Pa3JIMYHBIX ITaNax HX
paboueit ’ PMHPC (dopmuporanus
no ®I'OC BO H.1...H Il) KOMIIETeHIHil B Ipoiecce >
NporpaMmmasl LERXEES 2 .| ommcaHMe MIKaJ
O0CBOCHUSA 06pa3OBaTeanou 100
}JI/ICHHHJII/IHLI) NporpaMmbl oueH"Bamﬂﬂ (no )
0aJsIBHOI 1IKaJTe)
(HaumeHoBaHHe
OICHOYHOI'0 cpeacnza)
3.3HaTh, Kak
pa3pabaThIBaTh
APXUTEKTYypY, AU3alH,
MH(POPMAIIMOHHOE
oOecrieueHrne u
npototun UC
Y. YMerb
azpabaTbIBaTh 3amanue 2. 3arpyska
1. Obmpme 5 XEITCKT Jn3aiiHa CTaTI/ICTI/I‘IeCKI/II:(y Honxora
1 |cBenmeHwus o T1K-4 P YPY, i [IpeICTaBICHHBIX
MH(POPMAIIMOHHOE TAaHHBIX C HHTCPHET-
OOJBIINX JAHHBIX . JaHHbIX (7)
oOecrieueHre U caiiToB
nporotun UC
H.Bnanerr HaBBIKaMU
pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(POPMAIOHHOTO
oOecrieueHus 1
mpototuna MC
3.3HaTh, Kak
[pa3pabaThIBaTh
> [K-4 apxuTeKTypy, au3aiiH, [Tect 1. Texnomorus Jlonst mpaBUIBHBIX
MHPOPMALTMOHHOE 0OTBITNX TaHHBIX oTBeTOB (6)
obOecrieueHne u
mpototun IC
3.3HaTh, KaK 3amanme 1. Coop KoppexTtHOCTh
azpabaTbIBaTh AHHBIX U3 Pa3HBIX 3ampoCoB.
2. CTpyKTYypBI pasp . 6 P P
APXUTEKTYPY, IU3aiH, [NCTOYHUKOB, CooTBeTCTBUE
3 |pacnpenenennsix ([[IK-4
AHHBIX MH(POPMAIIMOHHOE 00BCTMHCHUE B OIHY aHasuza
obecrnieueHue u rabnuiy 1 00paboTka B MIOCTaHOBKE
rporotun VC PowerBI 3anaun (7)




n/n

Jranbl
¢opmupoBanus
KOMIIeTeH Mt
(Tema u3
padoueit
NPOrpaMMbl
AMCUMILTUHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®rocC BO

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

KoHTposbHbIE 3a1aHUS HIIH
HHbIE MAaTEepPUAJIbI,
HeoOX0AMMbIe VISl OLleHKH
3HAHUH, YMeHMii, HABBIKOB
H (W) ONbITA
NesiTeJIbHOCTH,
XapaKTepU3yIMX ITATNbI
¢opmupoBanus
KOMIeTeHIUii B mpouecce
0CBOEHHUsI 00pa30BaTe/IbLHOI
NMPOrpaMMsbI
(HaumenoBanue
OLIEHOYHOI'0 Cpe/icTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHUS
KOMIIeTeHIui Ha
Pa3IMYHBIX ITANaX UX|
¢popmupoBanus,
OonMcaHue KaJ
ouenuBanus (mo 100-
0a/IIbHOI mIKaTe)

Y.YMetb
pa3pabaThIBaTh
ApPXUTEKTYpY, JU3aliHa,
MHPOPMATNOHHOE
oOecriedeHre U
npototun UC
H.Bnanets HaBbIKaMu
[pa3paboTKu
ApPXUTEKTYpPBbI, AU3aliHa,
MH(POPMALMOHHOTO
oOecriedeHUs 1
nporotuna VC

[1K-4

3.3HaTh, KaK
pa3pabaThIBaTh
APXUTEKTYpY, AU3aliH,
nH(popMannoHHOE
oOecrieueHue u
npototun C

Tect 2. MHOTOMEpHBIi
QHAITN3 JaHHBIX

JloJ1s npaBUIIBHBIX
0TBEeTOB (6)

3. TexHonoruu
XpaHEHHS 1
MCIIOIb30BaHMS
GOJIBLINX JaHHBIX

[1K-4

3.3HaTh, KaK
pa3pabaThIBaTh
APXHUTEKTYpY, AA3aNH,
MH(POPMAIIMOHHOE
obecrieueHne u
npototun UC

V. Ymerhb
pa3pabaTbIBaTh
APXUTEKTYypY, AU3aiiHa,
MH(POPMAIIMOHHOE
oOecrieueHrne u
nporotun UC
H.Bnaners HaBBIKaMH
[pa3paboTKu
ApPXUTEKTYpPBI, AU3aiiHa,
MH()OPMALUOHHOTO
o0OecIieYeHHs U
mpototuna MC

3aganue 3. O0nauHbIe
TEXHOJIOTUH XPaHEHHS
TaHHBIX

KoppexkraocTh
cosnanus BJ1 (7)

[1K-4

3.3HaTh, Kak
pa3pabaThIBaTh
APXUTEKTYpPY, AU3alH,
MHPOPMALMOHHOE
obOecrieueHne u
mpototun C

Y. YMerhb
[pa3pabaThIBaTh
APXUTEKTYypY, AU3aiiHa,
nH(pOopMannoHHOe
oOecrieueHue U
mpototun C
H.Binanets HaBBIKAMU
pa3paboTku
APXUTEKTYpPBHI, AU3aiHa,
MH(POPMAIIMOHHOTO

Baganue 4.
KoHcTpyupoBanue
XPAHUIIUINA TAHHBIX

ITosmnoTa

OIUCaHUs

nporecca
MIOKa3aTeJsIMU 1
nipuzeaxkamu (7)




n/n

Jranbl
¢opmupoBanus
KOMIIeTeH Mt
(Tema u3
padoueit
NPOrpaMMbl
AMCUMILTUHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®rocC BO

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

KoHTposbHbIE 3a1aHUS HIIH
HHbIE MAaTEepPUAJIbI,
HeoOX0AMMbIe VISl OLleHKH
3HAHUH, YMeHMii, HABBIKOB
H (W) ONbITA
NesiTeJIbHOCTH,
XapaKTepU3yIMX ITATNbI
¢opmupoBanus
KOMIeTeHIUii B mpouecce
0CBOEHHUsI 00pa30BaTe/IbLHOI
NMPOrpaMMsbI
(HaumenoBanue
OLIEHOYHOI'0 Cpe/icTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHUS
KOMIIeTeHIui Ha
Pa3IMYHBIX ITANaX UX|
¢popmupoBanus,
OonMcaHue KaJ
ouenuBanus (mo 100-
0a/IIbHOI mIKaTe)

o0ecreueHus u
mpototumna NC

[1K-4

3.3HaTh, KaK
pa3pabaTeIBaTh
APXUTEKTYpY, AU3aliH,
MHPOPMATNOHHOE
oOecrieueHue u
npototun C

Tect 3. UccnenoBanue
3aBUCHMOCTCH

o npaBUIIBHBIX
OoTBETOB (6)

4.
PacnipenencHHas
0OpaboTka
TaHHBIX

[1K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYypY, AA3aliH,
WHPOPMALIMOHHOE
oOecrieueHrne u
nporotun C

Tect 4. UccnenoBanune
3aBUCHMOCTEH

Jornst npaBUITBHBIX
OTBETOB (6)

5. 3agaun u
MOJIEITH
FICCJICIOBAHUS
3aBUCHUMOCTEN
TaHHBIX

[1K-4

3.3HaTh, KaK
pazpabaTbIBaTh
APXUTEKTYpY, AU3aliH,
nH(pOopManoHHOE
oOecrieyeHue u
nporotun UC
V.VYmeTh
pa3pabaThIBaTh
ApXUTEKTYypY, AU3aiiHa,
MH()OPMALMOHHOE
oOecrieueHne u
npototun UC
H.Bianers HaBbIKaMu
[pa3paboTKu
APXHUTEKTYPHI, TU3aiHa,
MH(POPMALIMOHHOTO
oOecriedeHus
npotoTuna MC

Samanne 5. Pemenne
3a7a4M KiacCu(UKaIUU

KoppekTtaocTh
MIPUMEHEHHS
moaeneit (7)

10

[K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
ApPXUTEKTYpY, AU3aliH,
MHPOPMALTMOHHOE
oOecrieueHue U
npototun UC

V. VYmeTh
pa3pabaTbIBaTh
ApPXUTEKTYpY, JU3aliHa,
MHPOPMALTMOHHOE
oOecriedeHne u
mpototun C
H.Bnanerr HaBBIKaMU
pa3paboTku
APXUTEKTYpHI, TU3aiHa,
nH(pOpPMaMOHHOTO
oOecriedeHns 1
nporotumna VC

Bamanne 6. Pemenne
3a[1a9 KJIaCTCPU3AIUH

KoppexkTtHocTh
MPUMEHEHHS
moaeneit (7)

11

[1K-4

3.3HaTh, KaK

pa3pabaThIBaTh

Samanue 7. Pemenne

3a7a4uK perpeccun

Koppekrnocts
MOJIeNeN 1

10




n/n

Jranbl
¢opmupoBanus
KOMIIeTeH Mt
(Tema u3
padoueit
NPOrpaMMbl
AMCUMILTUHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®rocC BO

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

KoHTposbHbIE 3a1aHUS HIIH
HHbIE MAaTEepPUAJIbI,
HeoOX0AMMbIe VISl OLleHKH
3HAHUH, YMeHMii, HABBIKOB
H (W) ONbITA
NesiTeJIbHOCTH,
XapaKTepU3yIMX ITATNbI
¢opmupoBanus
KOMIeTeHIUii B mpouecce
0CBOEHHUsI 00pa30BaTe/IbLHOI
NMPOrpaMMsbI
(HaumenoBanue
OLIEHOYHOI'0 Cpe/icTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHUS
KOMIIeTeHIui Ha
Pa3IMYHBIX ITANaX UX|
¢popmupoBanus,
OonMcaHue KaJ
ouenuBanus (mo 100-
0a/IIbHOI mIKaTe)

ApXUTEKTYpY, TU3aiiH,
MHPOPMALNOHHOE
oOecrieueHne n
mpototun C
V.VmeTs
[pa3pabaThIBaTh
ApPXUTEKTYpY, JU3aiiHa,
nH(pOopMamoHHOE
obecrieueHue u
nporotun UC
H.Bnagets HaBBIKAMU
[pa3paboTKu
ApXUTEKTYpHI, TU3alHa,
MH(pOpPMaALIMOHHOTO
obecrieueHus 1
mpototuna C

UHTEpIpETaLNN
pe3ynbTaTos (7)

12

[K-4

3.3HaTh, Kak
pazpabaTbIBaTh
APXUTEKTYypY, AU3alH,
WHPOPMALIMOHHOE
oOecrieueHre U
nporotun UC
V.Vmers
pa3pabaTbIBaTh
ApXUTEKTYpY, JU3aliHa,
MH()OPMALMOHHOE
oOecrieueHre 1
nporotun UC
H.Biagets HaBBIKAMU
[pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH()OPMALUOHHOTO
oOecriedeHus 1
npotoTuna VC

3ananue 8. Coop,
penoopaboTka
naHHbIX. Pemenue
3a71a91 KJIacCU(UKAINN
TEKCTOB

KoppexTtHOCTh
MIPUMEHEHHS
mozeneit (7)
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[1K-4

3.3HaTh, Kak
pa3pabaTbIBaTh
APXUTEKTYpPY, AU3alH,
nH(pOopMannoHHOe
oOecriedeHne u
mpototun UC
V.VmeTs
pa3pabaTbIBaTh
APXUTEKTYpY, AU3aliHa,
nH(pOopMannoHHOe
oOecrieueHuE U
mportotun UC
H.Bianets HaBBIKAMH
pa3paboTKu
APXUTEKTYpPBHI, AU3aiHa,
MH()OPMAITMOHHOTO
oOecrieueHus 1
npototuna MC

Bamanue 9. Pemenne
3aJ1a9M acCOIMAIIK

KoppexkTtHocTh
MIPUMEHEHHS
MeToz0B (7)

11




KOHTpOJIbele 3aJaHUuA WIH
HHbIC MaTepHaJbl, Onucanue
3Tanbl Heo0X0AMMbIe JUIST OLIEHKH HokazaTeeii u
MHDOBAHMST 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER
¢dopmupo " Iepeyenn (3yHbI: o (WJ1M) onbITA purep
KOMIICTCHIUH 3.1...3 JesTeTbHOCTH OUCHUBANMS
Ne (popmupyembix ( .d...2.n, i KOMIIeTeHIMH Ha
(Tema u3 . XapaKTepH3yIOIIMX 3TANbI
H/H - KOMIEeTEeHIUH Y.l .. .Y.n q)O MHDOBAHMS PA3JIUYHBIX dTANmax uxX
padoueit 4 PMHPC (dopmupoanus
no ®I'OC BO H.1...H.n) KoMIeTeHIHii B ponecce >
nporpaMmmasl oleoo il .| omMcaHMe MIKaJ
OCBOCHHUS oﬁpasoBaTeanon 100
AMCUMILTUHBI) NPOrpaMMbl OUCHUBAHM (no )
0a/IIbHOI mIKaTe)
(HaumenoBanue
OIICHOYHOI'0 cpencTBa)
3.3HaTh, Kak
pa3pabaThIBaTh
APXUTEKTYpPY, AU3aliH,
MHPOPMATNOHHOE
oOecrieueHne n
npototun UC
Y.Vmers
a3zpabaThIBaTh
5 XEITCKT JE— Sananuel0. OO00CHOBaHHOCTH
14 [1K-4 P Py, > [[Iporno3upoBanue IPUMEHEHHUS
MHPOPMALINOHHOE 4108 woenet (7)
oOecriedeHre U P
nporotun UC
H.Biagets HaBBIKAMU
[pa3paboTKu
ApPXUTEKTYpHI, AU3aiiHa,
MH(pOpPMALIMOHHOTO
oOecrieueHus 1
nporotuna C
3.3HaTh, KaK
pa3pabaThIBaTh
15 K4 apxXUTeKTypy, nu3aiiH, (Tect 5. OOpaboka Hoist npaBUIBHBIX
MH(POPMAIIMOHHOE TEKCTOB otBeToB (6)
oOecrieueHne u
npototun MC
HTroro 100

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

1-it Bompoc Oumnera (30 GamwtoB), BUA Bompoca: Tect/mpoBepka 3HAHUM.

PaGounm yuyeOHBIM MU1aHOM npeaycMoTpeH 3auet B cemectpe 32.

BOITPOCHI JJ15 ITIPOBEPKU 3HAHUI:

MMpaBUJIbHBIX OTBCTOB.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiH, HH()OPMALIMOHHOE

ob0ecnieuenue u npororun UC

3nanue: 3HaTh, KaK pa3padaTbiBaTh apXUTEKTYpy, AU3aiiH, HHPOPMAIMOHHOE OOecreueHue u

nporotun UC
1. ba3er nanabix NoSQL. OcoGenHocTH, Kiaccupukaus
2. JlokyMeHTO-OpHeHTHpOBaHHbIE 0a3bl faHHbIX. Bo3moxunoctu CYB/] MongoDB

3. [lonstue bonpumx nanHeix. Oco6eHHOCTH cOopa, XpaHEeHUs, 00pabOTKU U aHanu3a bonbimx

IaHHBIX
4. PaboTa ¢ JOKyMEHTO-OpHEeHTHPOBaHHBIMU B/I.
5. Pacnipenenennas 06paboTKa U MOJICIH [Tl PEIICHHUS 3a/1a4 aHAIH3a TeKCTOB
6. Pactipenenennas o6paboTKa M MOJICTTH JJIs PEIICHUS 3a71a4 KilacCUpUKaIIN
7. Pacnipenenennas 06paboTKa U MOJIENH [T PEIICHUS 3a/1a4 KJIaCTEpHU3aIiH
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8. Cucrema Apache Hadoop

9. CpencrBa mocTpOSHHSI paclpeieIeHHBIX HH()OPMAIIHOHHBIX CUCTEM

10. CTpyKTypUpOBaHHBIC JaHHBIE U HECTPYKTYPHUPOBAHHKIC JaHHbBIC. [laHHBIC HA €CTECTBEHHOM
s3pIke. MaruHHbIe JaHHbIe. [padoBble, WM ceTeBble, NaHHBIC. AyIHO, BUACO U Tpaduka.
IToTokoBBIE TaHHBIE

11. Texunomorust Map-Reduce

12. TpeboBanus k pacrpeacieHHbIM HH()OPMAIIMOHHBIM CUCTEMAM

TUIIOBBIE 3AJIAHUA 17151 IIPOBEPKM YMEHUU:

2-i Borpoc Ounera (30 G6amnoB), Bua Bompoca: 3aganue Ha ymeHue. Kpurepwii: KoppekTHOCTb
1 3G (HEKTUBHOCTD PEIICHHMS.

Komnerennusi: IIK-4 Cnioco0en paspadaTbiBaTh apXUTEKTYpY, AN3aiiH, HH(popMannoHHoe
odecneuenue u npororun UC

YMmenue: YMerp pa3pabaTeiBaTh apXUTEKTYpy, Ou3aiiHa, WHQOpPMAIMOHHOE OOecIeYcHHE W
nporotun UC

3amaua Ne 1. Omnpenenutp HaOOp KoJUIeKIWH NOKyMeHTOB MongoDB st mpemytoskeHHOH
npeaMeTHON o01acTu

3amaga Ne 2. Ompenenuth TexHosnorutro Map-Reduce g pemieHust npemyio)KeHHON 3amauu
00pabOTKH JaHHBIX

3amaua Ne 3. IloctpouTh MOmens W OOYy4MTH €€ MO MPEUIOKEHHOMY HAa0OpYy MAaHHBIX IS
pelLIeHus 3aJa4l UCCIIEI0OBaHUs 3aBUCUMOCTEN

TUITOBBIE 3ATAHUA JUTA [TIPOBEPKU HABBIKOB:

3-i Bonpoc Omera (40 GaymioB), Bux Bonpoca: 3aganne Ha HaBbIku. Kpurepwuii: KoppektHocTh
1 9QEKTUBHOCTH PEIICHHUS.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3ailH, HH()OPMALMOHHOE
ob0ecrieyenue u npororun UC

HaBbik: Brnanerp HaBblkamMu pa3pabOTKM  apXUTEKTyphl, JAu3aiiHa, HH(OPMALMOHHOTO
oOecnieuenus u npororuna MC

3amanne Ne 1. Jlng mpemsioKEHHOM MpeaMeTHON OO0JacTH BBIMOJHUTH aHAINU3 TEHJCHIIHM,
3aKOHOMEPHOCTEW U MHTEPIIPETALNIO PE3yIbTaTOB MOAEIMPOBAHNS HA OCHOBAaHUH M10JI00paHHON
MOJIeNN

3aganue Ne 2. Jns npeanokeHHON npeaMeTHoN 001acTi pa3paboTarh cxeMy cOopa M XpaHEeHUs
JQHHBIX, TPOYMaTh JOCTYH K JAHHBIM JUIS Pa3JIUYHBIX TPUIIOKEHUN

OBPA3EIL] BUJIETA

MUHKCTEPCTBO HAYKH M BHICLIETO 00Pa30BaHuUsl Hanpasnenne - 09.03.03 IIpuknagnas
Poccuiickoii Denepariu I/IH(i)OpMaTI/IKa
denepanbHOE rOCYIAPCTBEHHOE OFOKETHOE Ipo¢us - UHOOPMALHOHHBIE CHCTEMBI H
oOpa3oBaTenpHOE YIPEXKICHHE
BBICIIIETO 00pa30BaHuUsI TEXHOJIOTHH B YIIPABJICHUH
«BAMKAJIbCKUI TOCYJAPCTBEHHBIN Kadenpa maremMaTHuecKkux METOI0B U

YHUBEPCHUTET» I (POBBIX TEXHOIOTUI
(PI'BOY BO «bI'Y») JlucuMIuiHa - AHATU3 OOJIBIINX JaHHBIX
BWJIET Ne 1

1. Tect (30 Gamnon).
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2. Onpenenuth TexHONIOTHIO Map-Reduce st penieHus mpeuioxKeHHOH 3a1a4n
00paboTku naHHbIX (30 6anIoB).

3. I npensiokeHHON npeaMeTHOM 0bacTu pa3padoTarh cxeMy cOopa U XpaHEHUs
JAHHBIX, MPOAYMATh HOCTYI K JAHHBIM ISl pa3IMUHbIX OpuiioxkeHuit (40 6anios).

CocTaBuTeib B.B. bparumenko

3aBeyronuit kageapou A.B. Poamonos

7. IlepevyeHb OCHOBHOI U JONMOJTHUTEJIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI 1151
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

a) OCHOBHAs JIUTEpaTypa:

1. Boponosa JI.U., Boponos B.M. Big Data. MeTozas! u cpeicTBa aHaiuza. yueOHOe mocodue.
OnektpoHHbIit pecypc/ B.. BopoHoB.- MockBa: MOCKOBCKUI TEXHUYECKUN YHUBEPCUTET CBSI3U
u napopmatmku, 2016.-33 C.

2. Yybykona U. A. Data Mining. yue6. nocobue/ U. A. HybGykoBa.- M.: BUHOM. Jla6oparopus
3Hanui, 2006.-382 c.

3. bunn Ppoukc Pepomronusa B aHanuTUKE [DIEKTPOHHBIM pecypc] : kak B smoxy Big Data
VIIVUYIIUTH Balll OM3HEC C ITOMOUILIO OIIEPAIlMOHHON aHAIUTUKK / Ppoakc buiui. — DIIeKTpoH.
TEKCTOBbIE AaHHble. — M. : Anpnuna [laGmumep, 2017. — 320 ¢. — 978-5-9614-5302-7. —
Pexxum goctymna: http://www.iprbookshop.ru/58563.html

4. Boponos, B. M. Data Mining - TEXHOJIOTHHY 00pabOTKH OOJIBIINX JAHHBIX : yueOHOE mocooue /

B. N. Boponos, JI. 1. Boponosa, B. A. YcaueB. — MockBa : MOCKOBCKHI TEXHUYECKUH
VHUBEPCUTET cBA3U U wmHbopMmaruku, 2018. — 47 c¢. — ISBN 2227-8397. — Texkcr :
SJIEKTPOHHBIA // DnexkrponHo-OnOmmoreunas cucrema IPR  BOOKS : [canr]. — URL:

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

5. Boponosa JI.LM. Big Data. MeToabl M cpeAcTBa aHanau3a [DJIEKTPOHHBIN pecypc] : yueOHOe
nocodue / JIL.M. Boponosa, B.M. BopoHOB. — DIeKTpOH. TEKCTOBLIE maHHbIE. — M. :
MOCKOBCKHIA TEXHUYECKNI VHUBEPCUTET CBsI3U M mHbopMaruku, 2016. — 33 ¢. — 2227-8397.
— Pexum pocryna: http://www.iprbookshop.ru/61463.html

6. UyoykoBa M.A. Data Mining [DOnexkrpouusiii pecypc] / M.A. UyOykoBa. — DJIEKTPOH.
TEeKCTOBBbIe naHHble. — M. : MHuarepHer-YHuBepcurer HMudopmammonaex TeXHOJOrHH
(UHTYUT), 2016. — 470 c¢. — 978-5-94774-819-2. — PexuM  O0CTVIIA:

http://www.iprbookshop.ru/56315.html

0) 10MOJIHUTE/ILHAS JIUTEpaTypa:

1. Texnonoruu aHanuza gaHHbIX: Data Mining, Visual Mining, Text Mining, OLAP. yueO®.
nocobue [y By30B]. pek. YMO By30B 110 YHUB. MOJUTEXH. 00pa30BaHUIO. 2-€ U3., Iepepad. u
nor./ A. A. Bapcersn [u ap.].- CII6.: BXB-IletepGypr, 2008.-375 c.

2. bumn, ®ponkc Pesosonus B aHanuTHKE : Kak B onoxy Big Data ynyumiurs Bai OuM3HEC ¢
IIOMOIILIO _OIEPAllMOHHON aHanutuku / Ppoukc bumn ; mepesox M. EBcTurhmeeBa ; mon
penakmueil B. MeumoB. — Mocksa : Anpnuaa [Tadmumep, 2017. — 320 ¢. — ISBN 978-5-9614-
5302-7. — TekcT : dIEKTPOHHBIN // DnekTponHo-onbanoreynas cucrema IPR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/58563.html

3. Kyxapenko Bb.I'. MHTe/NIEKTyadbHBIE CHCTEMBl M TEXHOJOTHMH [DJEKTPOHHBIM pecypc] :
yueOHoe mocobdue / B.I'. KyxapeHko. — DJIEKTpOH. TEKCTOBBIE AaHHBIE. — M. : MocKOBcKas
roOCyIapCTBEHHAA aKaJeMUsl BOIHOro TpaHcmopra, 2015. — 116 ¢. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/47933.html
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8. Ilepeuenbp pecypcoB HMH(OPMANHOHHO-TEJEKOMMYHHKANUOHHON ceTH «UHTepHET»,
HEOOXOAMMBIX /IJISl OCBOEHUS] TUCUUIIMHBI (MOIYJIsl), BKJIKOYas nmpodeccuoHaJbHbIe 0a3bl
JAHHBIX U ”HGOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

Jlis  ocBOEHHS AMCHMILIUHBI O0yYaromemycsi HeOOXOIWMBI CIEAYIOIIUE PECYpCh
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiit BaiikanbCckoro rocy1apcTBEHHOr0 YHHUBEpCUTETA, ajpec AocTyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 II000H TOUKH MHTEepHEeT

9. MeroauvecKkue yKa3aHus sl 00y4alOIUXCH 10 OCBOECHUIO JUCUMILIMHBI (MOXYJIS)

W3y4arh AMCUMILUIMHY PEKOMEHIYETCS B COOTBETCTBUU C TOM IOCIEA0BATEIbHOCTBIO,
KoTopasi o0o3HadeHa B ee coaepxaHuu. [[is ycmemHoro ocBoeHHsS Kypca OOydaroluecs
JOJDKHBI MMETh TEpBOHAYalIbHBIE 3HAHUS B 00JacTH HMH(GOPMAIMOHHBIX TEXHOJIOTHH, 0a3
JAHHBIX, UHTEPHET-TEXHOJIOTUH.

Ha nexkumsix npernopaBarenb 03BYYMBACT TEMY, 3HAKOMUT C IEPEUHEM JIUTEPATYpPhl 110
TeMe, OOOCHOBBIBAET MECTO M pOJIb 3TOH TEMbl B JaHHOW IUCHUIUIMHE, PACKPHIBAaeT ee
NpakTUYecKoe 3HaueHue. B Xozie neKkuuid CTyAeHTYy HEeOOXOAMMO BECTH KOHCIEKT, (puKcupys
OCHOBHBIE MMOHATHS U MPOOIEMHBIE BOIIPOCHI.

[IpakTnueckue (ceMUHApPCKUE) 3aHATHS 110 CBOEMY COJIEP’KAHUIO CBSI3aHBbl C TEMATHUKOU
JICKIIMOHHBIX 3aHATUNA. HaunHaTh MOATOTOBKY K 3aHSATHUIO 11€JIeCO00Pa3HO C KOHCIIEKTA JIEKIUil.
3amanue Ha TPAKTHYECKOE (CEMHHAPCKOE) 3aHATHE COOOMMAeTCs OOyJaroIuMcs OO €ro
npoBeneHus. Ha cemuHape mpernogaBaTenb OpraHu3yeT OOCYXAEHHE HTOW TEMbl, BBICTyMAas B
Ka4yecTBE OpraHU3aTopa, KOHCYJIbTaHTA M HKCHEpTa Yy4eOHO-TIO3HABATEIBHOW ESTEIbHOCTH
oOyuarorerocs.

W3yuenne qUCUUTUTMHBI (MOZYIIS) BKIFOYAET CAMOCTOSITEIBHYIO paboTy 00ydaromerocs.

OCHOBHBIMHU BHJIaMU CaMOCTOSITEIbHON pabOTHI CTYACHTOB C y4acTHEM IIpenoaaBateneit
ABIISIOTCS:

* TeKYyILIUEe KOHCYJIbTALINY;

* KOJUIOKBUYM KakK (popma KOHTPOJIS OCBOEHUS TEOPETHUECKOTO COJIEPKaHUs JUCIUIINH:
(B yachl KOHCYNBTAIU, IPEAYCMOTPEHHBIE YUYEOHBIM TIIAHOM);

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

* IPUEM U 3allUTa Ja0opaTOpHBIX pabOT (BO BpeMsl MPOBEJCHUS 3aHATHI);

* BBIIIOJIHEHUE KYPCOBBIX pabOT B paMKaxX JTUCHUIUIMH (PYKOBOJACTBO, KOHCYJIbTUPOBAHUE
U 3allUTa KYpCOBBIX pabOT B 4achl, NPEAYCMOTPEHHbIE y4EOHBIM IUIAHOM) U .

OCHOBHBIMU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTY/IEHTOB 0€3 y4acTHsl IpernoiaBarenen
SBIISTFOTCSL:

* popMUpOBaHUE U YCBOCHUE COJIEP KaHUS KOHCIIEKTa JIEKITUH Ha 06a3e peKOMEHJ0BaHHOM
JEKTOpOM Y4eOHOW JMTepaTyphl, BKJIIOYas HHPOpPMALMOHHBIE O00pa30BaTeNIbHBIE PECYPCHI
(97K TpOHHBIE YUEOHUKH, dJIEKTPOHHBIE OMOIUOTEKH U Ip.);

* CaMOCTOSITEJIbHOE HU3yYEHHME OTIENbHBIX TEM WM BOMPOCOB MO YYEOHMKAM MWIIH
y49eOHBIM TTOCOOHSIM;

* HamMcaHue pedepaTos, T0KIA/I0B;

* IOATOTOBKA K CEMHHApaM U JabopaTOpHBIM paboTaM;

* BBINIOJTHEHUE OMAITHUX 3aJaHUl B BUJE PEIICHUS OTICNbHBIX 3a/ad, MPOBEICHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszzenaM coJepKaHus AUCUMILINH U JIp.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOTMI, HCIOJIb3yeMbIX NPH OCYLLECTBJICHUMN
00pa30BaTeJbLHOI0 MPoLEcca Mo JUCHUIINHE (MOYJ/II0), BKJIIOYas NlepeYyeHb
NMPOrpaMMHOI0 o0ecrnevyeHnst

B yueGHOM mpoliecce UCoab3yeTces ciaeayloliee NporpaMMHOe o0ecTieueHue:
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— Python,

— Scilab,

— Moaymu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3b1ka Python,

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

— HancTpotika wHTEIIEKTyanbHOTo aHaym3a gJaHHbIx g MS Office,

—MongoDB,

— MS SQL Server u nporpaMmMmbl aIMUHUCTPUPOBAHHS,

— ActivePython x64,

— Sql datamining,

11. Onucanue MaTepuAJIbHO-TEXHNYECKOM 0a3bl, HE00X0IMMO /I OCYLIECTBJIEHUSA
00pa30BaTeJbLHOI0 NMPoLEcca Mo AMCHUIINHE (MOYJII0):

B yuebHOM mporiecce ucnonib3yercs cieayroliee 000pyaoBaHue:
— IlomeneHus 17151 CAMOCTOSITENILHOM pabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTr "MHTepHeT" 1 00ecniedeHrneM J0CTyIa B AICKTPOHHYIO
nH(}OpPMalMOHHO-00pa30BaTENbHYIO CPENY BY3a,
— Y4eOHble ayIUTOPUU IS IPOBEACHUS: 3aHATHH JICKIIMOHHOTO THIIA, 3aHATUNA CEMUHAPCKOTO
TUIIA, MPAKTUYECKUX 3aHSITHU, BBIMOJIHEHHSI KYPCOBBIX pabOT, IPYNIOBBIX U HHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalMK, YKOMILJIEKTOBAHHbBIE
CHEIUAIN3UPOBAaHHON MEOEBI0 U TEXHUYECKUMU CPEACTBAMH O0YUYCHHS,
— MynbTHMe THHBIN KJTacc,
— KomnbroTepHsiii Kitace,
— Habopbl 1eMOHCTPAITMOHHOTO 000pYIOBaHUS ¥ YICOHO-HATIISTHBIX TOCOOUI
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