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1. Hesn n3yyeHns JMCHUIIHHBI

Henu pucuumuivHel - GopMUpOBaHUE MPECTABICHHWE O THUIAX 3aJad, BO3HUKAIOIIUX B
obmactu Data Science M MeToJax HMX peIIEHUs, KOTOPHIE MOMOTYT CTYICHTaM BBISBIISATD,
dbopManu3oBaTh U YCIEUIHO PelIaTh MPAKTUYECKHE 3aJaud aHaju3a JIaHHBIX, BO3HUKAIOIIKE B
npoiiecce uxX Npo(ecCHOHANBHON NesITeTbHOCTH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 M CHUILINHE (MO1YJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Komnerenunun ody4daromnierocsi, opmupyembie B pe3yJibTaTe 0CBOEHMSI

AUCHUILINHBI
Kon
KOMIIETEHIIUH T10 Komnerennus
dI'0C BO
I1K-5 Crioco0eH ynpaBJiATh aHAIUTUYECKUMU PECYPCAMU U KOMIIETEHIUSIMU

CTpyKTypa KOMIIETCeHIHHU

Komnerenuus dopmupyembie 3YHbl

3. 3HaTh TEOPETUUECKUE OCHOBBI YIIPABIICHUS
AHAUTUTHYECKUMU PECYPCAMHU U KOMIIETEHLIMSMU

Y. YMeTh ylpaBisaTh aHUIUTUYECKUMU PECYpPCAMU U
KOMIIETEHLIUSIMU

H. Biianers HaBbIKaMu yIIpaBJICHUS aHATUTUYECKUMU
pecypcaMu U KOMITETCHIUSMU

[1K-5 CnocobeH ynpaBisiTh
QHATUTUYECKIMU PeCypcamy 1
KOMITETCHIHSIMU

3. MecTo quCHUILIHHBI (MOYJIsI) B CTPYKType 00pa30BaTe/bHOM MPOrpaMMbl

[Mpunagnexxnocts auctumummasl - BJIOK 1 JUCHUIIJIMHBI (MOJAVYJIN): Yacts,
dopmupyemas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH.

[IpenmectByroniue TUCHUIUIMHBI (OCBOEHHME KOTOPBIX HEOOXOAMMO [UIsl YCIHEHIHOTIO
ocBoeHMs JaHHOHN): "KommbroTepHbli aHamu3 W uHTepnperanus AaHHbIX", "CHcTeMbl
NOAJEPKKU MpUHTUS pemieHuit”, "Ctparernueckuii ananus", "MeTo/ibl IPUHATUS pelIeHH"

JIMCUMIUIMHBL, UCIOJIB3YIOIIME 3HAHUSA, YMEHMS, HaBBIKHM, IOJYYEHHbBIE NPH W3YYECHUU
nmannoii: "O06m1auHble B OJIOKYEHH-TEXHOIOTMH B On3Hece"

4. O0beM IMCOHUIIMHBI (MOYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHX YacoB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy o0y4aromuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy
o0yJaromuxcs

OO61mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBISIeT S 3a4. e.,180 Jacos.

Bz yue6Hof paboTs! KonnuaectBo yacos | KonnuecTBo yacos
(ounas ®O) (3aounas ®O)
KonrtakTHas(aymuTopHas) pabora
Jlexuun 14 8

[TpakTueckue (cem, 1ab.) 3aHATUS 28 16
CamMocTosTenpHas paboTa, BKIIOYast MOATOTOBKY K 138 156
DK3aMEHaM U 3a4eTaM
Bcero yacos 180 180




5. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
yYKa3aHHeM OTBEJICHHOI'0 HA HUX KOJMYeCTBA AKAIeMHUYECKUX YaCOB H BUAOB Y4eOHBIX
3aHATHI

5.1. Conep:xanue pa3iesioB TUCUUIIIMHBI

3aounas popma oOyueHust

Pa3zgen u Tema
JTUCIHHUIIINHEI

CeMe-
cTp

Jlek-
10707

Camo-
CTOST.
pao.

Cemunap
Jladopar.
IIpakTuy.

B unrepa-
KTUBHOH

dopme

@®opMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

Data Science u ero
3a1auyn

21

44

SI3bIK 3an1pOCOB
SQL. 3agaun u
UHCTPYMEHTBI

DataScience.

XpaHuuIa TaHHBIX

21

56

Pensiumonnas u
rpadoBas MoJieNIu
XPAHECHMS TAHHBIX.

JIoKyMeHTHO-
OpHUEHTHPOBAHHAs
MOJIEIb XPaHEHHUS

JAHHBIX

Beenenue B
VICKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIE
METO/Ibl MAILTMHHOTO
00y4deHus i paboThl €
TaHHBIMU

21

56

Hrorosoe
TECTUPOBAHUE TIO
Kypcy. Meroasl
paboThI ¢
TaOJIUIAMU B
Python. Arperanus
1 BU3yali3anus
JTAHHBIX.
IIpoBenenue
MIEPBUYHOTO
aHaJIn3a JaHHBIX.
Hcnons3oBanue
AHATUTUYECKUX
aThopMm JIst
MIPOBEACHUS
aHaIM3a JaHHBIX

NTOI'O

16 156

Ounasn

¢hopma o0yuennst

Pa3nea u tema
JAUCIHUIIJINHBI

Ceme-
cTp

Jlek-
nun

Camo-
CTOST.
pab.

Cemunap
Jladopar.
IIpakTHy.

B unTepa-
KTUBHOH

dopme

®opMbl TEKYLIET0
KOHTPOJIA
yCIEeBaeMOCTH

Data Science u ero
3aqa4u

21

36

S13bIK 3an1pOCOB
SQL. 3agauu u
WHCTPYMEHTBI

DataScience.

XpaHwiuia JaHHbIX

21

10 50

Pensiumonnas u
rpadoBas MOEIH
XPaHEHUS TaHHbBIX.

JlokyMeHTHO-

OPHUEHTUPOBAHHAs




Cemunap| Camo- |B unTepa-| ®opMbl TEKYHIETO
Ne Pa3gen u Tema Ceme-| JIek- P pu P ym
Jlabopar.| cTOAT. | KTUBHOM KOHTPOJIA
n/n JTHCHHUININHBI CTP | HUM
IIpakTnu. pa6. dopme yCneBaeMoCTH
MO/IEJIb XpaHEHUS
JTAHHBIX
Hrorosoe
TECTUPOBAHUE I10
Kypcy. MeTroasl
paboThI C
Ta0JIAIAMU B
BBenenue B Python. Arperamus
MCKYCCTBEHHBIN Y BU3yaJid3aius
WHTEIEKT 1 OCHOBHBIE aHHBIX.
3 21 | 5 10 52 o
METObI MAIIMHHOTO [IpoBenenue
oOy4deHus it paboThl ¢ MEPBUYHOTO
TaHHBIMA aHajanu3a JaHHBIX.
Hcnonp3oBanue
aHAJUTHYECKUX
maTdopM IS
MIPOBEACHUS
aHaJIN3a JaHHBIX
HUTOI'O 14 28 138
5.2. JlekuMOHHBbIE 3aHSTHS, UX COIEeP:KAHUE
No HanmenoBanune
Conepxanue
n/m pa3ziesoB U TEM
Yrto Takoe
1 |[DataScience. Tuner  [Uto Takoe DataScience. Tumsl 3aa4.
3aad.
) NHCTpyMEHTHI Vcnionb3yemsbie Ui aHaIu3a HHPOPMAITMOHHBIE CHUCTEMBI/SI3BIKU
aHAJIUTHKA [MpOrpaMMHUPOBAHUS/IOCTYIIA K JTAHHBIM
PensaimonHbie
3 PensroHHbIE XpaHUIIUIIA TAHHBIX
XPAHWINIIA JAaHHBIX
Hepensnuonnsie
['pacdoBas Mmosienb XpaHueHUs JaHHBIX, JloOKyMeHTHO-
4 |Mopaenu XpaHEHUs
OPUEHTUPOBAHHAS MOJIENIh XPAaHEHHUS TAaHHBIX
TaHHBIX
INoSQL pemenus
5 . INoSQL pemenns. MapReduce / Hadoo
MapReduce / Hadoop QLp P P
6 TexHonoruu aHanu3a |[[€XHOJIOIMH aHAJIW3a IaHHBIX PAa3HBIX TUIOB - TEKCTOBBIX JaHHBIX,
TaHHBIX ayJIio M BUJEO.
Big Data. OcHoBHBIE
7 [HOHATHSL. Xpanenue u Big Data. OcHoBHbIE OHATHUSA. XpaHeHue U 00paboTKa OOJIBIINX

00paboTKa 60IBIINX
TaHHBIX.

JaHHBIX.

5.3. Cemunapckue, npaKkTHYeCKHe, 1a00paTOpHbIe 3aHATHSA, HX COACPKAHUE

No pazpena u
TEMBbI

Copneprxanue U GopMbl IPOBEICHHS

! [1K

Uto takoe DataScience. Turmbl 3ama4.. JlabopaTopHbIe 3aHATHS C HCTIOJIB30BAHHEM




No pazpena u
TeMbL Conepxanue u HOpMbI IPOBEACHHUS

1 NHcTpymMeHThl aHanuTuka. JlabopaTopHblie 3aHATHS ¢ UCTIOIb30BaHueM [1K

) PensimoHHbBIE XpaHWIUINA JaHHBIX. JIabopaToOpHbIE 3aHATHS C UCIIOJIb30BaHUEM
[1K

) HepensinoHHbie MOJIH XpaHEeHUs JaHHBIX. JIabopaTOpHBIC 3aHITHS C
ncrnonb3zoBanueM [1K

) INoSQL pemenus. MapReduce / Hadoop. JlaboparopHblie 3aHATHS C
ncrnonb3zoBanueM [1K

3 TexHonornu aHanm3a ganHbIX. JIabopaTtopHbie 3aHsATH ¢ ucnionb3oBanueM [1K

3 Big Data. OcHOBHbBIE TOHATHS. XpaHEHHE U 00paboTKa OOJBIINX TAaHHBIX..
JlaGopaTopHble 3aHATHS ¢ HCToab30BaHueM 1K

6. @oHI OLEHOYHBIX CPEeICTB /I NPOBeJeHHs] MPOMEKYTOYHOH AaTTeCTAUMH IO

AUCHHUIINHE (MOJHbIH TEKCT NPUBEAEeH B MPUJI0KEHUHU K padoyeil mporpamme)

6.1. Tekymuii KOHTPOJIb

KOHTpOJ’[LHble 3aJaHUsA WIH
HHBbIC MaTepHaJIbl,

Sranb He00X0AMMbIe JIsl OLleHKH “02::;:*12; "
MHDOBAHMST 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER
¢bopmuposa ” Mepedenn (BYHbpr: u (MJIM) OMbITA purep
KOMIICTCHIIMN AeSITebHOCTH OLICHUBAHUA
Ne qlopMpreMbIX (3.1 .o .3.11, ’ KOMIIeTeHI il Ha
(TeMa us3 o XapaKTepu3yuuXx 3Tanbl A3TMYHBIX ITANAX MX
n/n paboueii KOMIeTeH i V.1...V.n, (bopMupoBa P e
no ®I'OC BO H.1...H Il) KOMIIETeHIHil B Ipoiecce pMHP >
NporpaMmmasl LERXEES 2 .| ommcaHHMe HIKaJ
O0CBOCHMUSA Oﬁpa30BaTeJ’ILHOI/l 100
}JI/ICHHHJII/IHLI) NpOrpaMMbl oueH"Bamﬁﬂ (no )
(Hammenosanne 0aJsIBHOI 1IKaJTe)
OLEHOYHOI'0 cpencnza)
3.3HaTh TEOpEeTHUECKUE
OCHOBBI YIIPaBJICHUS
AHAIUTUIECKUMU TlonHoCTHIO
pecypcamu 1 BBITIOJTHEHHAS
KOMITETEHIUSIMHU pabota -15
Y.YMeTh ynpaBisaTh 0auIoB, YACTUIHO
1 1. Data Science u MK-5 AHATTUTUYCCKUMH 3a1a4i U HHCTPYMEHTSHI | - OIS IPABUIILHO
ero 3ajauu pecypcamu 1 DataScience. BBITTOJTHEHHBIX
KOMIIETEHIIUSIMU 3amannin*15
H.Bnaners HaBBIKaMU 0aJII0B, €CIIn 01
YIIpaBJICHUS menbme 0,5 - 0
AQHAJTUTHYECKIMHU 6arutoB (15)
pecypcamu u
KOMIICTCHIUSMHU
3.3HaTh TEOpEeTHUECKUE
OCHOBBI YIIPaBJICHUS oMHOCTO
AHATTUTUYCCKUMH
becypcamu 1 BBITIOJTHEHHAS
nabopaTtopHast
KOMIIETCHIUSIMHA a6lz)Ta pl 0
Y. YMeTh ynpaBisTh P
AHATTUTUYCCKUMH 0auioB, HacTHHO
2 T1K-5 CCVDCAMIL I A3pIk 3ammpocoB SQL - 10JIs IPABUJIBHO
EOM};FCTGHHHHMI/I BEITOTHCHHBIX
3agaHuii*10
H.Bianets HaBBIKAMH A
T — 0aJII0B, €CIIN OIS
Mensbiie 0,5 - 0
AHATUTUYECKUMU i
pecypcau 1 6aos (10)
KOMIICTCHIUSIMHU
3 2. XpaHunuina [K-5 3.3HaTh TeopeTHueckue |JIOKyMEeHTHO- IonHOCTBIO
TaHHBIX OCHOBBI YIIPABJICHUSI  [OPHUEHTHPOBAHHAs BBITTOJTHCHHAS




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. ONCHIBANITH
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
H/H 6 - KOMIETCHIINH Y.l .e .Y.n, (dopmupoBanus P
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H KOMIIeTeHIHii B Tipoiecce
NPOrpaMMblI A...0.1n .| onmcanme mkan
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
AHATTUTUYCCKUMH MOJIENTb XpaHEeHHSI nabopaTopHas
pecypcamu u TaHHBIX pabota -15
KOMITETEHITUSIMHU 0aJIoB, YACTUYHO
Y.YMeTh ynpaBisTh - IOJIs TPaBUIILHO
AHATTUTUYCCKUMH BBITTOJTHCHHBIX
pecypcamu u 3amaHuii* 15
KOMIIETEHIUSMHU 0aJIJIOB, €CIH OIS
H.Bnagets HaBBIKAMU mensie 0,5 - 0
YIpaBJICHUS 6amoB (15)
AHATTUTUYCCKUMH
pecypcamu 1
KOMICTCHITUSAMHU
3.3HaTh TeOpeTHUECKUE
OCHOBBI YIIPaBJICHUS
yip IlonHOCTBIO
AHATUTUYECKUMU
eCVDCAMIL 1 BBITIOJTHEHHASI
peeyp nabopaTopHas
KOMIICTCHITUSAMHA
pabota -10
Y.VMeTh ynpasisiTh
PensimonHas u 0aJyIoB, YaCTUYHO
AHATTUTUYCCKUMH
4 [1K-5 rpadoBas MOJEITH - 10JI IPABUIILHO
pecypcamu 1
XpaHEeHUsl JaHHbIX BBITIOJTHEHHBIX
KOMIIETEHI[USMHU -
3aganuin*10
H.Biagets HaBBIKAMU
DABICHIS 0aJIJIOB, €CIIH JIOJIS
YIp menbme 0,5 - 0
AHATTUTUYCCKUMH
6ammos (10)
pecypcamu u
KOMITCTCHIIUSIMU
3.3HaTh TeOpEeTHUECKUE
OCHOBBI YIIPaBJICHUS
yip IlonHOCTBIO
AHATUTUIECKUMU
BBITIOJTHEHHAST
3. Beenenue B pecypcamu U
N nabopatopHast
MCKYCCTBEHHBIN KOMITCTCHIIUSIMU
M cnonb30Banue pabota -15
MHTEJJIEKT U Y.VYMeTh ynpaBiath
AHATTUTUYECKHIX 0aJIJIOB, YACTHIHO
(OCHOBHBIE METOIbI AHATTUTUYCCKUMH
5 [1K-5 IaThopM IS - 10JI IPaBUIILHO
MAaIIMHHOTO pecypcamu 1
[IPOBEJICHUS aHAIn3a BBITIOJTHEHHBIX
0OyUeHHS 115 KOMIIETCHIUSIMHA -
TaHHBIX 3amaHuin*15
[paboTEHI C H.Bnanerr HaBBIKaMU
TaHHBIMU TIPaBJICHUS Gayuos, ecit 101
Y mense 0,5 - 0
AHATUTUISCKUMU
6amos (15)
pecypcamu u
KOMIICTCHIUAMHU
3.3HaTh TEOpEeTHUECKUE
OCHOBBI YIIPaBJICHUS ITonHOCTBIO
AHATUTUISCKUMU BBITIOJTHEHHASI
pecypcamu u pabota -20
KOMITETEHIUSIMHU 0aJUIoB, YACTUIHO
6 K-S Y. YMeTh ynpaBisTh Htorosoe - 107151 IPaBUJIBLHO
AHATTUTUYCCKUMH TECTUPOBAHUE 110 KYpCY| BBIIOJIHEHHBIX
pecypcamMu 1 3a1aHuit*20
KOMITETEHIUSIMHU 0aJuIoB, eCiy A0JIS
H.Bnaners HaBbIKaMU menbire 0,5 - 0
VIIpaBIICHUS 6aos (20)
AHAJTUTUYCCKUMH




KOHTpOHbele 3aJaHud WU
HHbIC MaTepHaJbl, Onucanue
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
(1)0 MHDOBAHHAS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
PMUP . Ilepeyensn (3YHLI: u (WIH) ONBITa purep
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OMCHHBAHII
e (popmupyembix (3.1...3.n, ’ KOMIeTeHIHi Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paooueu ®roc BO o ¢dopmupoBanus,
mno H 1 H n) KOMIIETCeHIIHH B mpouecce
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
pecypcamu u
KOMICTCHITUSIMHA
3.3HaTh TeOpeTUUECKUE
OCHOBBI YIIPaBJICHUS HoMHOCTEO
AHATTUTUYCCKUMH
eCYDCAMIL 1 BBITTOJTHCHHAS
peeyp Metobl paboThI ¢ nabopaTopHas
KOMIICTCHITUSAMHU
rabmuiamu B Python. pabota -15
Y.VYMeTh ynpaBisth
Arperanus u 0aJIJIOB, YACTHIHO
AHATTUTUICCKUMH
7 [1K-5 CCVDCAMIL I BU3yaIU3aLus - 10JI IPABUIILHO
peeyp naHHbIX. [IpoBeneHue BBITTOJTHEHHBIX
KOMIETEHIUSMHU .
[IEPBUYHOTO aHAIU3a 3afgaHuii*15
H.Biagets HaBBIKAMU
DABICHIS TaHHBIX 0aJIJIOB, €CIH JIOJIS
yrip mensiie 0,5 - 0
QHATTUTUYCCKUMH
pecypcamu u Gannos (15)
KOMIICTCHITUSAMHU
Ntoro 100

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

PaGounm yuyeOHbIM m1aHOM npeaycMoTpeH 3auet B cemectpe 21.
BOITPOCHI JIJ151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Oumnera (40 GamnoB), Bux Bompoca: Tect/mpoBepka 3Hanuil. Kpurtepuit: Cymma
0amIoB 3a TpaBWIbHBIE OTBETHl. [IpaBUIBHBIA OTBET Ha KaXIbplii Bompoc - 4 0Oama,
HenpaBWIbHBIN 0TBET - 0 6aI0B 3a BOIMpOC..

Kommnerennusi: IIK-5 Cnocofen  ynpaBasitTb  aHAJIWTHYECKHMH  pecypcamMH H
KOMIIeTeHIUSIMI

3Hanue: 3HaTh TEOPETHYECKUE OCHOBBI YIpaBJIEHUS AaHATUTHYECKUMHM pecypcaMu |
KOMITETEHIHSIMA

1. NoSQL, ocHOBHBIE TOHSTHS, OTINYHS OT persiuoHHbIX CYB]]

2. Python. CunpHble 1 ciabble CTOPOHBI IO CPABHEHHIO C IPYTMMH TEXHOJIOTHSIMHU.

3. Ananu3 tekcra. JlarenTHoe pazmerienue J{upuxie.

4. AccoumatuBHble mnpaBwia. OmnpeneneHue. JlocToBepHOCT ¥ TOAAEpkKa. OTindus
MOCTPOCHMS ACCOI[MATHBHOTO MpaBHUja OT pELIAIOLIEro IpaBHia 3aJadd KIacCU(PUKAIHH.
[TpuBecTH MpUMEPHI UCTIOTB30BAHMSI ACCOITMATHBHBIX TPABHIL

5. Buzyanusanus nanaeix B Python. Matplotlib u Seaborn. O630p pa3nuuHbIX BHIOB rpaduKoB
6. Buzyanuzamusa. Jlate ompenenenue Buzyanu3anuu. [lokazaTe BaXXHOCTh BU3yaJIM3allMM B
aHAJTUTHKE OOJBINX JaHHBIX. [IpHBeCTH MpUMephl UCTIOIb30BAHUS BU3YaTH3alUH.

7. I'eneparopsl 1 Lambda-pynkiun B s3pixe Python

8. )Ku3HEeHHBI! UKD IPOEKTA [0 aHATUTUKE OOJIBIINX JTAHHBIX.



9. Knaccudukanus. [IpuznakoBoe onucanne o0bekTa u Tabauia oobekT-cBoiicTBa. [locTaHOBKA
3agaud. OTnuums 3a7ayu KiaccupUKalMu OT 3aJauu perpeccuu. OmpeneneHue MOJENH U
anroputMa. [Iponecc oOydeHusl.

10. Knacrepuzamua. Merpuku. Marpuna mnapHbeiX paccrosHuil. IloctaHoBka 3amaun
knactepusanuu. OTaudnMe OT 3aJadyu Kiaccudukanuu. [IpuBecTH MpUMEphl UCHOIB30BaHUS
QITOPUTMOB KJIaCTEPHU3AIUH.

11. MamunHoe o0yuenue B SciKit-Learn

12. Monynb njist paboThI ¢ YUCIOBBIMH JJaHHBIMH NumPy

13. Hay4nble mpo0ieMbl OOJBIINX JAaHHBIX.

14. O6paboTKka OOJIBIINX JAHHBIX C MOMOIIbI0 OnomoTek Pandas, CSV u OpenPyXL

15. Onpenenenue knacca. Muakancynsmus. [lomumopdusm. Hacnemosanue. [Ipumep 3amanus
kiacca B Python.

16. IMapamurma Map Reduce. Onmcare npunnun padotel. [lepedncnuTh cinadbie ¥ CUIBHBIE
ctoponbl. O003HAYUTH 00JaCTH MPUMEHUMOCTH. [IpUBECTH pUMEpPHI UCTIOIH30BAHHUSL.

17. Ilonsitue 0 OONBIINX JAHHBIX

18. IIpobnema mepeoOyueHus. Perymapuzanusa. Cross validation. IlpuBectu mnpumepsl
WCIIOJIb30BaHUS AJITOPUTMOB KJIaCCHU(DUKAITHH.

19. Pabota ¢ ¢aiinamu. Urenue u 3anuch B ¢aiin B Python.

20. TunoBasi apXUTEKTypa MPOEKTa B 00JaCTH OOJIBIITUX JIAHHBIX.

21. Tunsl xpanunuin JaHHbIX NoSQL. XpaHnunuiie «Kiod — 3HaAa4CHUEe»

22. ®ynknuu B Python. Ocobennoctu, onpenenenus. Pexypcusi.

TUITOBBIE 3AJIAHUSA J1J151 IIPOBEPKM YMEHUU:

2-it Boripoc Ounera (30 GamioB), Bux Bompoca: 3amanue Ha ymeHue. Kpurepwii: [TomHOCTBO
BBINIOJIHEHHOE 337anue — 30 0auioB, MOMyIIeHbl He3HaunTeNlbHbIe ommmOKu - (20-30) Gamios,
CYIIECTBEHHbIE OIMIMOKH, He HcKaxaromue cytu - (10-20) Gammos, rpyObie omudku - (0-10)
0aJIoB.

Kommnerennusi: IIK-5 Crnocofen  ynpaBiasiTb aHAJIUTHYECKHMHM  pecypcaMH H
KOMIIETEHIUAMH

YMeHue: YMETh yIpaBisiTh aHATUTUYECKUMH PECYPCAMH U KOMIIETEHIUSMHA

3anmaga Ne 1. Co3xaTh HOBBIM MPOEKT U MPOJAEMOHCTPUPOBATE YMEHMSI UCIIOIb30BaTh Pa3InYHbIE
WHCTPYMEHTBI, &JITOPUTMBI M METOJIbI YIIPABJICHHUS aHAIUTUYECKUMU PECYPCAMH B COOTBETCTBUU
C BapUaHTOM

TUITIOBBIE 3ATAHMA JUTA ITPOBEPKH HABBIKOB:

3-it Bonpoc Owmiera (30 6amtoB), BuI Bompoca: 3amaHue Ha HaBblkd. Kpurepwuit: [TomHOCTBIO
BBINOJIHEHHOE 3ajanue — 30 0ayyIoB, MOMYIEHBI He3HAYUTEIbHBIC OmuOKH - (20-30) Gamios,
CYIIECTBEHHbIE OIMIMOKH, He HcKaxaromue cytu - (10-20) 6ammos, rpyosie omudku - (0-10)
0asoB.

Komnerennusi: IIK-5 Cnocofen ynpaBiasiTb aHAJIUTHYECKHMHM  pecypcaMu H
KOMITETeHIUAMH

Hagblk: Brnajers HaBbIKaMHU yIpaBJICHHS aHAIUTHYECKUMU peCypcaMu U KOMIIETEHIUSMU
3amanue Ne 1. Co3paTh HOBBIM NPOEKT U IMPOJAEMOHCTPUPOBATH HABBIKM HCIOJIb30BAaHUS
Pa3IMYHBIX HHCTPYMEHTOB, aJITOPUTMOB M METOJIOB YIIPABICHUS aHAIUTHYECKUMHU PECYpCAMH B
COOTBETCTBUU C BAPUAHTOM

OBPA3EIL BUJIETA
MUHHCTEPCTBO HAyKH M BHICLIETO 00pa30BaHuUs Hanpasnenue - 09.04.03 ITpuxnagHas
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Poccwuiickoii ®enepanun I/IH(I)opMaTI/IKa

denepanbHOE TOCYIAPCTBEHHOE OIOMKETHOE
Aep yaap A IIpoduis - I{udpoBbie TEXHOTOIUH B
06pa3oBaTeNbHOE YUPEKICHHE

_ BBICIIET0 00pa3oBanms _ OKOHOMHKC
«BAUKAJIbCKHU I'OCYJAPCTBEHHBIM Kadenpa mareMaTHueCcKUX METOJIOB U
YHUBEPCUTET» (PPOBHIX TEXHOIOTUI
(®I'BOY BO «bI'Y»)

Hucrumunaa - Data Science
BUJIET Ne 1

1. Tect (40 Gamnon).

2. Co3/1aTh HOBBIM MMPOEKT ¥ MPOJAEMOHCTPUPOBATH YMEHHUS UCIIOIH30BATh PA3IMUHBIC
UHCTPYMEHTBI, AITOPUTMBI M METOIbI YIIPABIICHUS aHATUTHUYECKUMH PECypcaMu B
coOoTBeTCTBUHU ¢ BapuaHnToM (30 GasmioB).

3. Co31aTh HOBBIN MTPOCKT U MPOJIEMOHCTPUPOBATH HABBIKH MCIIOIB30BAHUS PA3TMUHBIX
WHCTPYMEHTOB, alTOPUTMOB U METO/IOB YIPABIICHUS aHATUTHUYECKIMH PEeCypcaMu B
coOoTBeTCTBUHU ¢ BapuaHToM (30 GasioB).

CocTaBUTeNnb A.B. Poanonos

3aBenyronuit kageapoi A.B. Ponnonos

7. llepeyeHb OCHOBHOI 1 I0NIOJHUTEJIbHON y4eOHOH JIUTEPaTypbl, HEOOX0AMMOM AJIs1
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

a) OCHOBHAsI JIMTepaTypa:

1. Boponosa, JI. M. Big Data. MeToabl U cpeacTBa aHaan3a [DIeKTPOHHBIA pecypc] : ydeOHoe
nocobue / JI. 1. Boponosa, B. 1. BopoHoB. — DJeKTpOH. TEKCTOBBIE JAaHHBIC. — M. :
MOCKOBCKHI TEXHHYECKUH VHHUBEPCUTET CBI3HM M MHpopMaThKH, 2016. — 33 ¢. — 2227-8397.
— Pexxnm pgoctyna: http://www.iprbookshop.ru/61463.html

2. Yoc Maxkkuaaud Python m aHanu3 gaHHBIX [DHEKTPOHHBIA pecypc] / MakkuHan Ysc. —
DnekTpoH. TeKcToBhIe ganHble. — Capartos: IIpodobpasosanue, 2017. — 482 ¢. — 978-5-4488-
0046-7. — Pexxum mocryna: http:// www.iprbookshop.ru/64058.html

0) 10MOJIHUTE/ILHAS JIUTEpaTypa:

1. byitnaueB, C. K. OcHOBBI OporpaMMHupoBaHus Ha s3bike Python [DaekTpoHHBIA pecypc] :
yueOHoe nocobdue / C. K. byiinaues, H. }O. boknar ; moa pea. 0. B. Ilecun. — DnekTpoH.
TEKCTOBBIE maHHble. — ExarepunOypr : Vpanbsckuil denepansubiii yausepcurer, 95C ACB,
2014. — 92 C. — 978-5-7996-1198-9. — Pexum JIOCTYIIA:
http://www.iprbookshop.ru/66183.html

8. Ilepeuenb pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «WHTEepHeT»,
HEe00XO0IMMBIX VISl OCBOCHUS AUCHHUILNIMHBI (MOAYJI51), BKJIOYAas NPopecCHOHAIbHBIC 0a3bl
JAHHBIX U ”HGOPMALMOHHO-CIPABOYHbIE CHCTEMBbI

Jlis  OcBOGHMSI AMCHMIUIMHBI O0ydYaromeMmycsi HEOOXOIMMBI CIEAYIOIIUE PECYPCh
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiir baiikanbCKoro rocyJapcTBEHHOTO YHUBEPCHTETA, ajipec noctyma: http://bgu.ru/, noctyn
KPYIJIOCYTOYHBIM HEOrpaHUYEHHBIN U3 MT000# Toukn HTepHeT
— DnekTpoHHO-OubMoTeunas cucrema [PRbooks, aapec nocryma: https://www.iprbookshop.ru.
JIOCTYII HEOI'PaHUYEHHBIN

9. MeroauvecKkue YKa3aHUs sl 00y4al0UIUXCHA M0 OCBOEHUIO JUCHMILIMHBI (MOTYJIS)
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W3yuaTh QUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBHHM C TOW IOCIIE€AOBATENBHOCTHIO,
KoTopasi o0o3HaueHa B ee cojaepxaHuu. [[is ycmemHoro ocBoeHHsS Kypca OOydaroluecs
JOJDKHBI MMETh TIepBOHAYalbHBbIC 3HAHUSA B 00JAcCTU aHaiu3a, 0OpaOOTKH M MPEICTaBICHUS
JAHHBIX.

Ha nexkumsix npernopaBarenb 03BYYMBAET TEMY, 3HAKOMUT C IEPEUHEM JIUTEPATYpPhI 110
TeMe, OOOCHOBBIBA€T MECTO M pOJb 3TOM TEMbl B JaHHOW [MCHUIUIMHE, PACKpbIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoze jeKkuuid CTyAeHTYy HEOOXOAMMO BECTH KOHCHEKT, (pUKCHUpys
OCHOBHBIE MTOHATHUS U MPOOJIEMHbBIE BOTIPOCHI.

[IpakTnueckue (CeMHUHApPCKUE) 3aHATHS 110 CBOEMY COJEP’KAHUIO CBSI3aHBl C TEMATUKON
JICKIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€JIECO00Pa3HO ¢ KOHCIEKTa JICKIIUH.
3amanue Ha TPAKTHYECKOE (CEMUHAPCKOE) 3aHITHE COOOINaeTCs OO0yJarolmmMmcs 10 €ro
npoBeneHus. Ha cemuHape mpernogaBarenb OpraHu3yeT OOCYXAEHHE HTOW TEMbl, BBICTyMAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Yy4eOHO-TIO3HABATEIBHOW ESTEIbHOCTU
oOyuarorerocs.

W3yuenne qucuuIUIMHb (MOZYIIS) BKIFOYAET CAMOCTOSTEIBHYIO paboTy 00ydaromerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHON pabOThI CTYACHTOB C y4acTHEM IIpenoaaBareneit
SIBIISTEOTCSL:

* TEKYIIHE KOHCYJbTAIUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJIS OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIHILIIHH:
(B yachl KOHCYNBTAIU, IPEAYCMOTPEHHBIEC YYEOHBIM TLIIAHOM);

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

* IPUEM H 3aIllUTa JJA00OPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

* BBITIOJIHEHHE KYPCOBBIX padOT B paMKax AMCUHUIUINH (PyKOBOJICTBO, KOHCYJIBTUPOBAHHE
U 3alI1Ta KyPCOBBIX pabOT B Yachl, IPEyCMOTPEHHbIE YIEOHBIM IJIAHOM) U JIp.

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

* popMUpOBaHUE U YCBOCHHUE COJIEPKAHMS KOHCIIEKTA JIEKINI Ha 0a3e peKOMEH/I0BaHHOU
JEKTOpOM Y4eOHOW JuTepaTypsl, BKJIOYas HHPOPMALMOHHbIE OOpa30BaTElIbHBIE PECYPCHI
(97EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

* CaMOCTOSITEJIbHOE HU3yYEHHME OTIENbHBIX TEM WM BOMNPOCOB MO Y4yeOHMKAM MWIIH
y4eOHBIM TTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIAJI0B;

* IOATOTOBKA K CEMHHAapaM U Jab0opaTOpHbIM paboTaM;

* BBINOJIHEHHE JOMAIIHUX 33/JaHUi B BUJE PEIICHUS OTIENbHBIX 3a/ad, MPOBEICHUS
TUTIOBBIX PAacdeTOB, PAaCUYETHO-KOMITBIOTEPHBIX W WHAMBHIYAIbHBIX pPa0OT IO OTIEIbHBIM
paszenamM coJepxKaHus AUCUUILUINH U Jp.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJOIMH, HCI0Jb3yEeMBbIX IPH OCYILECTBJICHUM
00pa3oBaTeIbLHOIO MpoIecca Mo JMCHUILINHE (MOY110), BK/IIOYasi lepeYeHb
NMPOrpaMMHOI0 odecreYeHust
B yuebHOM mporiecce UCIONb3yeTCs CIeayolee MPorpaMMHOE 0OecrieueHue:
— ActivePython x64,
— Google Chrome,
— Ministep,
— MongoDB,
— MS Office,
— MS SQL Server u mporpamMmbl aIMUHHCTPUPOBAHUS,
— MS Visio Professional,
— Python,
— Sql datamining,
— Visual studio,
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— Moaymu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3bIka Python,
— Moaynu: pymongo, PyMySQL, PyQT, SQL Alchemy si3sika Python,

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JISl OCYIIeCTBJICHMSI
00pa3oBaTeILHOIO MPoIEecca MO JUCUUILIUHE (MOIYJII0):

B yuebHOM mporiecce ucoib3yeTces claeayoliee 000pya0BaHuE:
— Y4eOHble ayIUTOPUU JJIs IPOBEACHUS: 3aHATHH JIGKIIMOHHOTO THUIIA, 3aHATUA CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PaOOT, TPYIIOBBIX M MHANBUYaTbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCcTally, YKOMILJIEKTOBAHHbBIE
CIIeIIUATTU3UPOBAHHON MEOEIIbIO U TEXHUYECKUMHU CPEICTBAMU OOYUCHMS,
— MynbTUMe TMIHBINA KJ1ace
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