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Oo0opoTHas cTopoHa TUTYJIBHOrO JucTa PITY ]I

|. PaGouasi mporpaMma nepecMOTpeHa Ha 3acelaHUU JeNapTaMeHTa:

IIpotokoin oT « » 20 1. Neo

JupexTop nenapramMeHTa

(ronuck) (M.0. damumst)

I1. Pagoyas mporpaMma nepecMOTpPEHA Ha 3aceJJaHUH JeNapTaMeHTa:

IIpoTokoin ot « » 20 1. Ne

JupexTop nenapramMeHTa

(mmonnuck) (.0. damunust)

I11. PaGouast mporpaMMa mepecMoTpeHa HA 3aceAaHUH JeNapTaMeHTa:

[TpoTokoi oT « » 20 1. Ne

JupexTop nenapraMeHTa

(moamucs) (H1.0. ®ammmus)

1V. Pa6ouas nporpamMmma nepecMoOTpeHa Ha Ha 3aCeAaHUH AeMapTaMeHTa:

ITpoTokoi oT « » 20 1. Ne

JupexTop nenapraMeHTa

(moamnuck) (N.0. ®amunust)



|. LEJU U 3AJJAYUA OCBOEHUS U CHUATIIAHBI

eab kypca — 1aTh TOHUMAaHUE BHYTPEHHETO YCTPOUCTBA, MEXAaHUKU PaOOTHI,
00J1lacTU MPUMEHUMOCTH CYIIECTBYIOUIUX PEIICHUN, OCBETUTh CHJIbHBIE U ClIa0ble
CTOPOHBI, HAy4YUTh MPAKTUUYECKUM HaBBbIKAM aHajdu3a OOJIBIIUX MAaCCHUBOB
uHpopmarmu. Kypc nocsiieH MeToaM MocTpOeHUsI CUCTEM 00pabOTKU O ONbIINX
JAHHBIX U CYIECTBYIOIINMM HHCTPYMEHTaM B 3TOM 00JIaCTH.

CTpyKTYypHO KypC COCTOMT M3 UETBIpEX pa3/IesioB: MakeTHas 00paboTka
JTAHHBIX, TOTOKOBasi 00pa0OTKa [aHHBIX, XpaHEHUWE JAaHHBIX M OCOOEHHOCTHU
aHajgu3a JaHHBIX B pa3HBIX MNPUKIAHBIX cdepax (MeaunuHe, GUHAHCAX,
roCcyJIapCTBEHHOM M MYHHITUTIAIbHOM YIIPABJICHUH U T.I1.).

B nexumoHHOM yacT Kypca paccMaTpuBaroTcsl Takue TexHosioruu kak HDFS,
Hadoop MapReduce, HBase, Cassandra, Spark, Kafka, Spark Streaming, Storm.

JIns ycnenrHoro u3y4eHus: JUCIUILIUHBL «IIpukiaaHbie MeToapl MAallTMHHOTO
oOyueHUs W aHajau3a JaHHBIX» OOydJaronuecs IOJDKHBI 00J1aiaTh 0a30BBIMHU
3HAHUSMH B CICAYIOMINX TCOPETUUECKUX TUCITUTUTMHAX :

o CIICTIMAIBHBIC Pa3/ielibl MATEMATUKH, B TOM UYHCIIe JIMHEHHas anreopa,
OCHOBBI CTaTUCTHUKHU, OCHOBBI JHMCKPETHOW MAaTEMAaTHUKH, HCCIEIOBaHUE
orepanuii 1 ONTUMHU3ALINS;

¢ TEXHOJIOTUU M METOJIbI TPOrPaMMHUPOBAHUS, B TOM YHUCJIE OOBEKTHO-
OpPUEHTUPOBAHHOTO M HauaJ GyHKIMOHAIBHOTO MPOTPAMMUPOBAHUS;

¢ OCHOBBI TEOPUU AaBTOMATOB, OCHOBBI TEOPUU BBIYUCIICHU;

o IPUKJIAIHBIC AJITOPUTMBI, & UMEHHO aJIFCOPUTMBI Ha rpadax U CeTsx,
AJTOPUTMBI KOMITBIOTEPHOH Tpa KU, aIrOPUTMBI U3BJICUCHHS, 00PaOOTKU U
KJ1accu(pUKAIUU JaHHBIX.

B pesynbrare naHHON JUCHUIUIMHBL Yy oOywaromuxcs (HopMHUpPYIOTCS
cienyromne npodeccuoHaIbHbIe KOMITIETCHITHH:

Kox n HanmeHoBaHue
poeCCUOHATIPHON KOMITETCHIIUU
(pe3ynbTaT OCBOCHHUS)

KO,I[ W HAMMCHOBAHHNC MHAHUKATOPpa JOCTHIKCHU A
KOMIICTCHIIMH

I1K-1.1 Bnaneer uHCTpyMEHTapUEM MOTYUYEHHUS,
XpaHeHHUs, epeiaun U 00pabOTKU OOJBIINX TAaHHBIX

I1K-1 CriocobeH npoeKTupoBaTh U [1K-1.2 ®opmynupyeT u pemaeT CUCTEMHBIE U

pa3pabaTbIBaTh CUCTEMHBIE U NPUKJIaIHBIE 33]auyl aHaIU3a OOJBIINX JaHHBIX JUIS

MIPUKJIAIHBIE PELICHHS IO aHATTU3Y KOHKPETHBIX MPEeIMETHBIX 00acTei

OOJBIINX JAHHBIX [TK-1.3 CniocoGen ynpaBisaTh pa3paboTKon
IPOIYKTOB, YCIYT U PELICHUH Ha OCHOBE OOJBIINX
JTAHHBIX

[IK-2.1 YMmeer BbIABIATH MPOOIEMBI U CIIOKHOCTH B
CYILLECTBYIOIIMX MPAaKTUKaX BBIIOIHEHUS
aHAJTUTUYECKUX Pa0bOT B OpraHU3alluy; ONUCHIBATh
METOAMKH BBIMOJIHEHUS AaHATUTHYECKUX padoT

I1K-2 Criocoben pazpabaTbiBaTh
METOJIMKH BBITIOJTHEHUS
aAHAJTUTUYECKUX PaboT




Kon u HaumeHnoBanue
npodeccHoHaNTBEHON KOMITETSHITUU
(pe3ysbTaT OCBOEHUS)

KOI[ U HAMMCHOBAHUC MHIUKATOPA NOCTHUIKCHUS
KOMIICTCHIIUHN

IIK-2.2 Bnageet HaBbIKAMU BBIIIOJIHCHUS
AHATUTHYECKUX Pa0OT, X arpoOanuu u J0padoTKU
Ha BBIOPAHHBIX MPOEKTAX

[TK-3 Criocoben ocymecTBIsITh
TUTAHUPOBAHUE, OPTaHU3AIIIO U
KOHTPOJIb aHAJTMTUYECKUX PadoT B
IT-mpoexre

[1K-3.1 Bnageer HaBbIKaMU PabOTEHI C
WHCTPYMEHTaMU aHaJIN3a JaHHBIX KaK CHCTEMHOTO,
TaK ¥ MPUKJIAJHOTO YPOBHS

[TK-3.2 IIpumeHsieT TEeXHOIOTUH U METO/BI,
UCIIOJIb3yeMBbIE B yrpaBiieHuH | T-npoexTamu;
OCYIIECTBIISET BHIOOP MPOTrPaAaMMHBIX U aIllapaTHBIX
CPEICTB JJIsl aHAIUTUYECKUX paboT

[TK-3.3 VnpasisieT mporeccom aHATUTHUYECKIX
paboT, B TOM YHUCJI€ OCYIIECTBISIET COOP
uHpopmaIuu, onpenensieT IPUINHBI OTKIOHEHUH OT
MJIAHOB, YMEET BBISBIIATH U pa3periaTh IpoOIeMHbBIC
CUTYAaIMH B XOJIC BHITIOJIHCHNS AHAIUTUYECKUX PadOT

I1K-4 Crioco0OeH cTaBUTH LETH U
MIPUHUMATD YIIPABICHICCKHE
peleHus, OCHOBaHHBIC Ha aHAJIN3E
OOJIBIINX HAHHBIX

[1K-4.1 Bnageet HaBbIKAMH CTPATETHYECKOTO
YIpaBJICHUS PA3BUTHEM METOJIOJIOTMIYECKON U
TEXHOJIOTHYECKON MHPPACTPYKTYPHI aHATU3a
OOJBIITNX JTAHHBIX B OpraHU3AINH

[1K-4.2 Onpenensier He0OX0IUMBIE PECYPCHI U
WHCTPYMEHTHI JUISl PEIIEHUS 3a/1a4 C UCII0JIb30BaHUEM
aHaJIM3a JaHHBIX; PYKOBOJAUT pabOTON KOMAaH/IbI,
BbIpa0aThIBasi KOMaHHYIO CTPATErHIO HA OCHOBE
aHaJIM3a JaHHBIX

KOI[ 1 HAaUMCHOBAHUC
HHAUKATOpPAa NOCTUIKCHHUA
KOMIICTCHIIMH

HanMeHoBaHMe TIOKa3aTest OIICHUBAHUS
(pe3ynbTara 00y4ueHus)

3HaeT TEXHOJIOTMH, METO/IbI U HHCTPYMCHTAJIbHBIC
cpencTBa 00pabOTKH OOJIBIINUX JAHHBIX

T1K-1.1 Bnaneet
HMHCTPYMEHTapHUeM MOyueHus,
XpaHEeHMS, TIepeiadr ¥ 00paboTKH

YMeeT HCIIOoJIB30BaTh APXUTCKTYPBI 1 MOJCIN 0a3 u
XPpaHWJIMII JaHHBIX, a1alITUPOBAHHBIC K TCXHOJIOTIUAM
OOIBIINX JaHHBIX

OOJIBIIHNX JaHHBIX

Bnaneer HaBbikamMu pa3pabOTKU MPEATIOKESHHN IO
Pa3BUTHIO U COBEPIICHCTBOBAHUIO CUCTEMBI ITOJTYUCHHS,
XpaHEeHMs, epeiadu, 00pabOTKH OOJIBIINUX JAHHBIX

[IK-1.2 ®opmynupyerT u pemaer

3HaeT CyIECTBYIOLIUH OMBIT pa3paboTKU U
UCIIOJIb30BAHUS MPOYKTOB U YCIYT HA OCHOBE
TEXHOJIOTUH OOJBIINX JAHHBIX

CUCTCMHBIC U TPUKIIAAHBIC 3a/la4n
aHan3a OOJIBIITNX JaHHBIX JJIA
KOHKPCETHBIX ITPEAMCTHBIX

VYMeer pa3pabaThiBaTh NPOEKTHYIO U pabouyto
JOKyMEHTAIMIO Ha pa3paboTKy aHAIMTHYECKUX yCIyT Ha
OCHOBE TE€XHOJIOTUH OOJIBIINX JAHHBIX

oOJacrei

Brnageer HaBbIKaMu pellieHuUs! IPUKIATHBIX 32124
aHayM3a OONBIIUX JAHHBIX JUISI KOHKPETHBIX
peIMETHBIX olnacTei

I1K-1.3 Criocoben yrnpaBisiTh
pa3paboTKOM MPOAYKTOB, YCIYT

3HaeT CyIIECTBYIOLIUIA OMBIT pa3paboTKU U
UCIIOJIb30BAHUS MPOJIYKTOB M YCIIYT HAa OCHOBE
TEXHOJIOTUH OOJIBIINX JAHHBIX




Ko n naumenoBanue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIINU

HaumenoBanne nmokazareis OLCHHUBAHUA
(pesynbrara 0OydeHus)

Y pEIICHUI Ha OCHOBE OOJIBIIUX
JTAHHBIX

YMeeT ynpaBisiTh UCIIOJIHEHUEM TIPOSKTHBIX padoT B
obnactu OONBIINX JaHHBIX

BﬂaﬂeeT HaBbIKaMHM CO3JaHUW IIPOTOTUIIA CCPBHCA HA
OCHOBE aHAIIMTHUKH OOJIBIINX JaHHBIX

[IK-2.1 YMeeT BBISBIATH
MPOOJIEMBI U CIIOKHOCTH B
CYIIECTBYOIIMX MPAKTUKAX
BBITIOJTHEHUS aHATUTHICCKIX
paboT B OpraHu3alluy; OMUCHIBAThH
METOJIUKH BBITIOJTHEHUS
AHATTUTUYECKUX padoT

3HaeT OCHOBHBIC METOIMKH U MPAKTUKHU BBHITTOJHCHUS
AHATUTUICCKUX PaboT

YMeeT BBISBIISAT MPOOIEMBI U CIIOKHOCTH B
CYIIECTBYIOIIUX MMPAKTUKAX BBIOJIHEHUS
AHAINTUYECKUX paboT B OpraHu3aluu

Brnageer HaBbIKaMu BBITIOJTHEHUS aHAJTUTUUECKUX padoT,
uX anpoOaiuu 1 JopabOTKK Ha BEIOPAHHBIX MPOEKTAX

[1K-2.2 Bnaneet HaBbIKaMu
BBITIOJTHEHUS aHATTUTHIECKUX
paboT, ux anpobdbanuu u
nopabOTKU Ha BEIOpaHHBIX
MPOEKTax

3HaeT MCTOABI, IPUMCHACMBIC IJIA q)YHKHI/IOHaJ'H)HOFO n
OINCPAaTUBHOT'O YIIPABJIICHUA MPEANTPHUATUAMU

[TnanupoBaTh MPOEKTHBIE PAOOTHI

Brnageer HaBbIKaMu BBITIOJTHEHHS aHATUTUYECKUX padoT,
uX anpoOaiuu 1 10padOTKHU Ha BEIOPAHHBIX MPOEKTAX

T1K-3.1 Bnageet HaBrIKaMU
paboOThI C MHCTPYMEHTAMH
aHaJlM3a JaHHBIX KaK
CUCTEMHOTI'0, TaK U MPUKIIATHOTO
YpOBHS

3HaeT CyIECTBYIOINE U NEPCIIEKTUBHBIE METOBI U
MPOrPaMMHBIN HHCTPYMEHTAPHUH TEXHOIOTHM OOJIBIINX
JAHHBIX

Ymeer pa3pabaTeiBaTh IPOrpaMMHO-aNIIapaTHEIE
KOMITOHEHTBI ¥ CHCTEMBI HA OCHOBE TEXHOJIOTUH U
AQHAJTMTHKH OOJIBIINX JTAHHBIX

Brameer meTomamu mpoBeneHus aHAIN3 OOJIBIINAX
JAHHBIX B COOTBETCTBHUH C YTBEP)KICHHBIMH
TpeOOBAHUSAMH K pe3yIbTaTaM aHATUTHIECKOTO
HCCIIEN0BAHUS

[1K-3.2 IIpumeHseT TEXHOJIOTUU U
METO/Ibl, UCIIOJIb3yEMBIE B
ynpasieHuu | T-npoekramu;
OCYIIECTBIISIET BHIOOD
MIPOrPaMMHBIX U allapaTHBIX
CPEICTB JJIsl aHATUTUYECKUX
pabor

3naet MeTobl ynpasneHus | T-mpoekramu

YMeeT OnuchIBaTh 3a1a4U U COCTABJIATH I'paduk
BBITIOJTHEHHS pa0boT | T-mipoekTa, UCXO/s U3 ero meael u
METOIO0B UX JTOCTHKEHUS

Bnaneer Tpe6yeMBIMI/I TCXHOJIOTUAMU ITPOCKTHPOBAHUA

[1K-3.3 Ynpasnser npoueccom
aHAJIUTUYECKUX paboT, B TOM
YHCIIe OCYIIECTBISIET cOOp
uH(popMaInHY, OTpeaeseT
MPUYUHBI OTKJIIOHEHUH OT
MJIAHOB, YMEET BBISBIISATH U
paspemiats mpoOIeMHbIE
CUTYAaIMH B XOJIE€ BBINIOJIHEHHUS
AQHAIUTUYECKUX PaboT

3Haer MCTO/bI, IPUMCHACMBIC IJIA CI)YHKI_II/IOHaJ'IBHOFO u
OIICPATHUBHOI'O YIIPABJICHUA IIPCAIIPUATHUAMHA

YMeeT ocymiecTBIsATh cOOp HHGOPMALIUK, ONIPEIETSTh
MPUYUHBI OTKJIOHEHUH OT IUIaHOB, BBISBIISATH U
paszpeniats TpoOIeMHbIE CUTYallMU B XOJI€ BBHITTOITHEHUS
AHATUTUYECKUX paboT

Brnaneer HaBbIkamMM yIpaBieHUs! IPOEKTHBIMHU PUCKaMU
B IT-npoexre

TIK-4.1 Bnaneer HaBBIKaMU
CTPATETUYECKOr0 YIpaBJIeHUs
pPa3BUTHEM METOAOJIOTUYECKON U
TEXHOJIOTHYECKOM
UHDPaACTPYKTYPHI aHATH3A
OOJBIINX TaHHBIX B OPraHU3AINH

3HAaeT CYLIECTBYIOIINE U IIEPCIEKTUBHBIE METOBI U
IPOTPaMMHBIM HHCTPYMEHTAPHI TEXHOIOTHI OOIbIINX
JTAHHBIX

YMeeT ynpaBisiTh pa3BUTHEM TEXHOJIOTHYECKOM
UHPPACTPYKTYPhI aHaIM3a OOJIBIIUX JaHHBIX

Brnaneer HaBeIKaMu CTPATCTUYCCKOI'0O YIIPABJICHUS




Ko n naumenoBanue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIINU

HaumenoBanne nmokazareis OLCHHUBAHUA
(pesynbrara 0OydeHus)

[1K-4.2 Onpenenser
HEOO0XOIMMBIE PECYPCHI U
WHCTPYMEHTHI JIJISl PEIICHUS
3aJa4 C UCIOJIb30BaHUEM
aHaJM3a JaHHBIX; PYKOBOJIUT
paboToit KOMaHIbI,
BBIpa0aThIBasi KOMaH/IHYIO
CTpaTETHIO Ha OCHOBE aHAIN3a
JTAHHBIX

3HaeT METO/IbI CO3/IaHUs MPOrPAMMHOI0 00CCIICUCHUS
JUTSL aHAJIM3a U 00paOdOTKH TAHHBIX

YMeeT UCIOIb30BaTh METO/IbI TPOSKTUPOBAHUS CHCTEM
aHaJm3a ¥ 00pabOTKH JaHHBIX

Bnaneer HaBbikamu pabOThI B pacrpeieIeHHBIX
KOMaHJ1ax

1. TPYAOEMKOCTb JUCHUIIJIMHBI U BUJIOB YUEBHBIX

3AHSTHA IO JUCIHUILINHE

OO6miass TPyAOEMKOCTh JUCHUIUIMHBI COCTaBIsACT 8 3au€THBIX €IUHUIL

(288 axameMHUYECKHX 4acOB).

Bunamu y4eOHbIX 3aHATUN U paOOTHI 00YYaIOIErocs 1Mo AUCIUILUIMHE MOTYT

ABJIATHCA:
O6o3HaveHHE Buap! yaeOHBIX 3aHITHIA 1 paOOTHI 00YJarOIIerocs
Jlek Jlexunu
Ilp IIpakTuueckue 3aHsITUS
CP CamocrosTenbHast padoTa 00yJaromerocs B MeproJ] TECOPSTHIESCKOTO 00YICHUS

dopma oOydeHHUsT — OUHAas.

CrpyKTypa OUCUUIUINAHBIL:

KonmuuyectBo wacoB 1o  Bugam | opmbl
y4eOHBIX  3aHATHA W paboTHI | TEKYIIETO
oOydJatomierocst KOHTPOJIA
Haumenoanue paznena
No YCIIEBAEMOCTH
JIACIATUTAHBI 4
3 2 |7
o IPOMEXYTOYH
= 5 Qo T
S| 2|8 £ % & < | oii arTecranuu
Moayns 1. Metonel wu
1 | cucremsr 06paboTku Gonpmux | 3 18 36
JTAHHBIX
11 | Tema 1 3 2 4
1.2 | Tema2 3 |3 6
YO-1, I1P-7,
1.3 | Tema3 3 3 6 131 |63 P11
14 | Tema4d 3 |3 6
15 | Temas 3 |3 6
16 | Tema®6 3 |2 4




KomuuectBo  wacoB mo  Bumam | Dopmbl
y4eOHBIX  3aHATHH ©W  pabOTHI | TEKYLIErO
oOyyaromerocs KOHTPOJIA
Haumenoanue pazgena
Ne yCIIEBAEMOCTH
JIMCIMILTAHBI 4
£ s |H
ot £ IIPOMEXYTOYH
= s © o o o N
S22 18] &13 @ < | oit artecranuu
17 | Tema? 3 |2 4
Monyms 2.  OcobeHHOCTH
2 aHanm3a JTAHHBIX B |4 20 20
MIPUKIIAIHBIX chepax
Tema 1
2.1 4 8 4
2.2 | Tema 2 4 6 4
2.3 | Tema 3 4 6 4
Hroro: 38 56 131 | 63 | Dk3ameH

I1l. CTPYKTYPA M COJEPKAHUE TEOPETUYECKOM YACTH
KYPCA
(38 uyacos)

MOAYJIb 1: METOJAbI U CUCTEMbBI OBPABOTKH BOJIBIIINX
JAHHBIX (18 yacoB)

Tema 1: Berymuienue, pacnpeaesieHHbIe (pailjioBbIe CUCTEMbI

[Tonsitue «Oonpmue nanueie». [locTaHoBka 3amaun 0OpabOTKH U XPAHEHUS
Ooonpmmx maHHbIX. [Ipumepsl mpumenenus Oonpmux naHHbIX B |T mHIycTpuu.
ApxuTeKTypa pacrpeneneHHbIX (aioBeiX cucTeM. OCHOBHBIE TPOOJIEMBI B paboTe
pacrpeneleHHbIX CUCTEM. Buabl OTKa30B y3J0B, CBSI3€d MEXKIy Y3JIaMH.
YerpotictBo GFS, HDFS. Tpouecc BoccranoBinenust HDFS.

Tema 2: Moaeas Beruucaennii MapReduce

Marematudeckas Mozenb nmapaaurMbel MapReduce. Mojenb BBIYMCIICHHMA
Map, Shuffle u Reduce ¢a3el. ®opmanbHas mojmens mapaaurmbl MapReduce.
3amaua moxacuera ciaoB B gatacere (WordCount). Hadoop MapReduce.
Obecrieuenne otkazoycrtoiunBocTr B MapReduce. Cpasaenne MapReduce vl u
Y ARN. Uctopus paszsutus MapReduce. MapReduce Streaming ma nmpumepe Python



Pacmmpenuss mogenu. Comparator, partitioner, combiner, 3a4eM HY>XHbl M KOI'Ja
UCIOJB3YIOTCS. YacTo mpUMeHseMble TeXHUKH B 00pabOTKe JaHHBIX 0 Map-side
join, reduce-side join. Salting. Cnoco0bl TioHuHra MapReduce. CrocoOsr
CEMIUTMPOBAHUS JaHHBIX. ITepaTBHBIC 3aa4H.

Tema 3. SQL over BigData. Hive.

Hive: motmBamus, s3bikoBas Mojeib. [IpoOiema CMEIIEHHS JaHHBIX B
oOpabotke Oonbmux ngaHHbIX. [Ipumenenne SQL B IT unayctpun. CpaBHeHHe
pemenuii Hive n MapReduce Ha nmpumepe 3ama4 aHajiu3a Jioros. [Ipaktuka SQL.:
arperarsi JTaHHBIX, (OUIBTPAIMS JTAaHHBIX, COPTUPOBKA, OOBCAMHCHHE TAOJIHII.
Apxurektypa Hive: Metastore + Hadoop + HDFS. fI3bik onpenesnceHus 1aHHBIX B
Hive (Hive DDL): tunsl Tabnun, pazaenutenu. S3bIK ynpaBieHus 1aHHbIMEU B Hive
(Hive DML): 3arpy3ka gannbix, nepesanuch qanubix, CTAS. Hive: pacuiupeHHbie
Bo3MoxkHOCTHU. [Tapcep nannbix SerDe. Hive View: ocobeHHOCTH, TpenMyIIecTBa U
Henoctatku.  Ilonp3oBarenbckue  ¢ynkuuu  (UDF),  momw3oBatenbckue
arperupytonme ¢pynknun (UDAF), monp3oBaTenbckue GYHKIHH IS TEHEpaIuu
tabmur; (UDTF). Ucropus passutus MapReduce. MapReduce Streaming Ha
npumepe Python. Hive Streaming. Hive Partitioning, Bucketing and Sampling.
Ocobennoctu Join B Hive. Hcmpasnenue mnpoGiembl cMmerieHuss B Hive.
[Toxononounoe xpanenue B Hive (RCFile, ORC, Parquet).

Tema 4. Beyond MapReduce. Spark

Henocratku MapReduce. Costly disk spill, write barrier, job launch overhead.
[lepexocsl B gaHHBIX M Tiepekockl B miaanupoBanuu. Or MR x DAG-am
BBIYHMCIICHUH: TTOYEMY ITO YI00HEH?

Spark. IToustue RDD u Source RDD. MR over Spark, Pregel over Spark.
Kemmposanne RDD, utepartuBHbie BhluncieHus: 0 [Ipeobpa3oBaHus U JIEHCTBUS.
Spark Ul u padota B pexxume YARN. Spark SQL. Spark DataFrame: ocobennocTH
u cpaBaenue ¢ Pandas DataFrame o Spark SQL + Hive. ArperupoBanue JaHHBIX B
Spark DataFrame. OG6pabotka rpadoB mpu momomu Spark. 3amaua mozjcdera
KoJu4decTBa oOmuX Apy3eil. 3amaua mojcdeTra uuciaa TpeyroibHHUKOB. [lakeT
GraphFrames. Ilonstue motif. Mcmons3oBanue Motif mist pemienus 3amaym.
Pemenwne 3amaun PageRank mpu momomu GraphFrames u Spark API. Ontummusarus
Spark. Yopasnenne namsateio. Ontumusanus UDF. Onrtumusaius o0beIuHEHUT.

Tema 5. MamuHHoe 00y4yeHue HA 0OJIbIINX JAHHBIX

AnropuTt™bl 11t pabOTHI C OOJBIITUMU TaHHBIMU. MeTOIbI OHJIAlH O0y4YCHHS.
I'pagmenTHeI cryck. Pemenue 3amad Kimactepu3aliid Ha OOJIBIIMX JIAHHBIX O
3amaua nojcuera cioB B garacete (WordCount). API st 00ydeHHs alnropuTMoB Ha
Oonbinx naHHbix 0 budbnuorexku Spark Mllib u Spark ML. O6paboTka TEeKCTOB npu
nomoru Spark ML o Arcam6:ieBsie Mojgenu Ha Spark ML. Map-side join, reduce-
side join



Tema 6. IlorokoBasi 00pad0TKa JAHHBIX

O6paboTka OONBIIUX JAHHBIX B peKUME peasibHoro BpemeHu. Iloaxoasl k
00paboTKe OOJIBIINX JAHHBIX B PEKUME PEAIbHOTO BpeMeHU. CeMaHTHKa JOCTABKU
(Devilery semantics). Apxutrextypbl Lambda u Kappa. BxoaHble U BbIXOAHBIE
JaHHbIEe )11 00pabOTKHU B pekUMe pealibHOro BpemeHu. Apache Spark Streaming:
OOBSICHCHHE KOHIICTIIIMM Ha IpakTHYeckod 3amade. Apache Spark Structured
Streaming: oObsiCHEHNE KOHIIETIIMH HA MTPAKTHYECKOM 3a71aue. MoieNb napaJurmbl
Kafka. IToustue narepsana B Kafka. Ocooennoctu Kafka. Mutepdeiic komanaHom
ctpoku Kafka. Cea3p Kafka u cemantukm mocraBku 0 Ilotoxkm Kafka (Kafka
Streams).

Tema 7. Key-value xpanuianma B 00J1bIIMX JAHHBIX

HBase. NoSQL nmoaxonbl k peain3aniuu pacipeaesieHHbIX 0a3 JaHHbIX, key-
value xpanmnumia. OcHoBHble koMmmoHeHThl BigTable-momoOubix cuctem u ux
Ha3HAYCHUE, OTINYNE OT pensiuoHHbIX b/, UTenue, 3amuch u XpaHeHHE JaHHBIX B
HBase. Minor- u major- komnakrudukaius. HaaéxHoCTh U 0TKa30yCTOWYMBOCTH B
HBase. Cassandra. OcHoBHBIE o0ocoOeHHOCTH. UTeHHMe U 3alUCh JaHHBIX.
OrtkazoyctoitunBocTh. [Ipumepsl mpumenenuss HBase u Cassandra. Otinuwme
apxutekTypsl HBase ot apxurektyps! Cassandra.

MOAVYJIb 2: OCOBEHHOCTHU AHAJIN3A JAHHBIX B ITPUKJIAITHBIX
COEPAX (20 gyacos)

Tema 1. buoundopmaTuka W aHAJU3 [JaHHBIX B MeAULIUHE U
31PaBOOXPAHEHHUH

[Ipenmer, 3agaun U 00beKTHI OMOMHGOPMaTHKH. HoBellne TOCTHX)EHUS B
00JlacTH MOJEKYJISIPHOH OHMOJIOTMM W TEHETHUKH, BBI3BABIIME HEOOXOIUMOCTH
pazButusi  OmomHpopMatuku. HMH(bOpMAIMOHHBIE TEXHOJOTHH, HAIIEIIINe
npuMeHeHue B OuomHpopmaTrke. CUCTEMHBIM Tonxon B OuHOMH(pOpPMATHKE.
[lpuHIIMOBI  cO3AaHUS MaTeMaTHYECKUX Mojaeleld  (papMaKOKWHETHYECKUX,
(U3HOTOTHYECKUX U IPYTUX MPOLIECCOB, MPOTEKAIOIINX B OPTaHU3ME YEIOBEKa, IS
MOCJEAYIOIIETO KX HCIOJIb30BaHUS B COCTABE ABTOMATH3WPOBAHHBIX CHUCTEM
MOAACPKKU MPUHATHS BpaueOHbIX pelieHni. Buabsl MaTemMaTudeckux Mojese.

Tema 2. Anaau3 couuajabHbIx ceTeil (Social Network Analysis)

OcHoBHbIE TOHATUSI B Teopuu ceTeil. OCHOBHBIE H3MEpsieMble CBOMCTBA
cerel. IIpumepnr cererr. Mctopusi mcciieqoBaHus COLMATIBHBIX ceTed. MeTonbl
aHaIM3a KOMIBIOTEPHBIX COIUAIBHBIX ceTeld. (CTEneHHOe pacIpeiesicHue.
MacmrabHo-unBapuantaeie cetu (scale-free networks). Pacnpenenenue Ilapero,
HOpManu3aius, MoMeHThL. 3akoH [{unda. ['pad pank-yactora. Metoasl u3mepeHuit
napameTpoB ceteil. [lapamerpsl cnoxubix ceteit. [lapameTpst y310B cetu. OO1me



napamMeTpsl cetu. Pacnpenenenue creneHerd yi3ioB. IlyTe Mexnay ys3inamu.
Koaddunment knacrepuoctu. [locpenuuuectBo. InactuyHocTh cetu. CTpyKTypa
coobmectBa. MonensHble rpadel.  Degree centrality, closeness centrality,
betweenness  centrality, craryc/rank  prestige  (eigenvector  centrality).
[entpansHocTh ceTu. AHanu3 cBsazeid. AnroputM PageRank. Croxactuueckue
Matpuibl. Teopema Perrona-Frobenius. Crenennbie wurepanuu. HaxoxzaeHue
cobctBeHHOrO BekTopa. Hubs u Authorities. Mopenb «cnabbix cBsizeit»y. Mojenb
Varrca-Ctporatua. ['padosbie momenu. CroxacTuueckue OJOKOBbIE MOJEIH.
BepostHocTHbIe TpadoBble MOJIENTN. AHAINU3 EHTPATBHOCTH U IPYTUX JTOKATBHBIX
cBoicTB. [loHsiTHE ceTeBbIX coob1IecTB (network communities). [I10THOCTE CBsI3EH.
Mertpuku. Pa3znenenue rpada na yactu (graph partitioning). Paspessi (cuts) B rpade.
Min-cut, quotent and normalized cuts merpuxku. Divisive and agglomerative
algorithms. Repeated bisection. Koppemsiiuonnas warpuna. Kiaccuduxarivst
anropuTMOB HaxoxaeHus1 coobmecTB. Edge Betweenness. NewmanGirvin

Tema 3 Anan3 pUHAHCOBBIX MOTOKOB U (UHAHCOBAasI AHAJIUTHKA

Onenka »ddexkTuBHOCTH paboThl aHATUTUKOB. I[loHATHA «PUHAHCOBBIN
AQHAJIUTUK», «aHAJTUTUYCCKOE TOKPBITHE», «KOHCEHCYC TPOTHO3b». Buisl
¢uHancoBbix aHamuTHKOB (buy-side, sell-side). B uem mnpuuuHbl OHMIKOOK
(¢uHaHCOBBIX aHATUTUKOB? Buibl 1 otieHKa 3¢ HEeKTUBHOCTH MPOTHO30B. [IpuuuHbI
U TIOCIIEJICTBUSA KOH(IJIMKTA WHTEPECOB B 00JlacT (PUHAHCOBOW aHATUTHUKH.
HcTouHukM TONyYeHHUs JaHHBIX O [MPOTHO3aX AHAIMTHYECKHX KOMAaH].
PeliTuHrOBaHME aHATMUTUKOB- MPOOJIEMBbI BBISBICHUS KauyeCTBEHHBIX MPOTHO30B.
TUNUYHOE TOCTPOCHUE AHAIMTUYECKUX OTYETOB M PEKOMEHAAUUWA POCCHUMCKUX
KOMaHJ| aHaJIMTUKOB. BiusiHuEe aHATMTUYECKUX PEKOMEHAIM Ha TIOBEICHHE 1IeH
(HMHAHCOBBIX aKTUBOB. Buabl 3 (PeKTUBHOCTH IPOTHO30B aHAIUTHUKOB. Peakius
(MHAHCOBBIX PHIHKOB Ha WH(MOpMaIMOHHBIE COOBITHS.. [IpUHIMIIBI TpoBeACHUS
coObrTmitHoro ananmm3a (event study). Kniaccudukamms wuHbOpMAIIMOHHBIX
coObITHil. OOBSBICHUS O MPUOBLIN, PACKPBITHE OTYETHOCTHU pro forma v prIHOYHBIC
peakuuu. OOBsIBICHUS 00 MHBECTUIUAX (KaNTUTAIbHBIC BJIOKECHUS, IIEHHbIE OyMaru
1 nHHOBAIMN). OOBSBICHHUS O CIUAHUAX U NOTJOMEeHUsAX. [IpuHuunbl npoBeaeHus
coObITHIiHOTO aHanu3a (event study), TECTUPOBAHUE TUIIOTE3BI O CUCTEMATUYECKOM
AHOMAJBHON JOXOAHOCTH. 3HAYMMOCTH COOBITHHHOTO psfa Uil BHYTPUIHEBHOM
JOXOJHOCTH.

IV. CTPYKTYPA U COJAEP KAHUE NPAKTUYECKOM YACTHU KYPCA

IpakTuyeckue 3ansaTusi (56 yacon)



IIpakTnueckoe 3amanue Ne 1 «OcHOBBI padoOThI € AHAJIMTHYECKOM
miaargopmoi Deductor studio»

1. IlpopaboTka TEOpPETHUYECKUX BOIPOCOB IO TEME JIa0OPaTOPHOM PAOOTHI.

2. ITloctaHoBka 3a7ady U KOMIBIOTEPHOE MOJIEIUPOBAHUE IO BOIPOCAM
MPaAKTUYECKOMN YacTH J1abOpaTOpHOU PabOTHI.

3.  OOpaboTka pe3ynbTaTOB, COCTABICHUE OTYETA, 3allUTa JaOOpaTOPHO
paboTHI.

IIpakTnueckoe 3aganue Ne 2 «Tpancpopmaumsa nannbix B Deductor
Studio»

1. TIlpopaboTka TeOpEeTUUECKHX BOIPOCOB IO TEME JIabOpaTOpHON PabOTHI.

2. TloctaHoBka 3a7ady U KOMIBIOTEPHOE MOJIEIUPOBAHUE IO BOIMPOCAM
MPaKTUYECKOUN YacTH J1abopaTOpHOM pabOTHI.

3.  OO0paboTka pe3ynbTaTOB, COCTABICHUE OTYETA, 3aIIUTA JJAOOPATOPHOU
paboTHI.

IIpakTnueckoe 3aganue Ne 3 «Co3nanue, 3anoJHeHHE U UCIOJIb30BaHUE
xpanuianma 1anHbix Deductor Warehouse na 6a3e Firebird»

1. TlpopaboTka TeOpeTHUECKUX BOIIPOCOB M0 TEME JaOOpaTOPHOM pabOTHI.

2. TloctaHoBka 3amady U KOMIBIOTEPHOE MOJIEIUPOBAHUE IO BOIPOCAM
PAKTUYECKON YyacTu 1abopaTopHON paboThI.

3.  OOpaboTka pe3ynbTaTOB, COCTABICHHE OTYETa, 3aIIUTA JJAOOpaTOPHOU
paboTHI.

IpakTuyeckoe 3aganue Ne 4 «OnpeaesieHne nNpeacTaBJIeHUs HCTOYHUKA
JAHHBIX B poeKTe cayx0 Analysis Services»

1. IIpopaboTka TeOpeTHUECKHUX BOIIPOCOB MO TeMe JTabopaTOpPHOU PabOTHI.

2. TloctaHoBka 3amady U KOMIBIOTEPHOE MOJIEIUPOBAHUE IO BOIPOCAM
IPaKTUYECKOMN YacTH J1abopaTOpHON PadOTHI.

3. OO6paboTka pe3yabTaTOB, COCTABICHHUE OTUYETA, 3alIUTa JTAOOPATOPHOU
paboTHI.

IIpakTuyeckoe 3ananue Ne 5 «OnpenesieHue U pa3BepTbiBaHue Ky0a»

1. TlpopaboTka TeOpETHUUECKUX BOMPOCOB IO TEME JIa0OPaTOPHO PabOTHI.

2. TloctanoBka 3amad W KOMIMBIOTEPHOE MOJICTUPOBAHUE IO BOIMPOCAM
MPAKTUIECKOM YacTu 1a60paTOPpHON pabOTHI.

3. OOpaboTka pe3yabTaTOB, COCTABJICHHE OTUYETA, 3AlUTa JTA0OPATOPHOMN
paboTHLI.

IIpakTuueckoe 3aganue Ne 6 «M3MeHeHne Mep, aTpUOYTOB U HepapxXuiD)

1. IIpopaboTka TeOpeTUUECKUX BOMPOCOB MO TeME J1aOOPATOPHOU PaOOTHI.

2. TloctaHoBka 3amad W KOMIBIOTEPHOE MOJICTUPOBAHUE IO BOIMPOCAM
MPAKTUYECKON YacTu J1abopaTopHOM pabOTHI.



3. OOpaboTka pe3ynbTaTOB, COCTABICHUE OTYETa, 3alIUTA JTaOOPATOPHOU
paboTHI.

IIpakTuyeckoe 3aganue Ne 7. «AcCoMAaTHBHbIC IPABWIA)

1. TIpopaboTka TeOpEeTHUECKHUX BOMPOCOB MO TeMe J1ab0opaTOpHOii paboTHI.

2. TloctaHoBKa 3ajja4 W KOMITBIOTEPHOE MOJIEIMPOBAHUE IO BOIPOCAM
MPAKTUYECKOMN YacTH J1abopaTOpHOU PabOTHI.

3.  OOpaboTka pe3ynbTaTOB, COCTABICHUE OTYETA, 3alIUTA JTaOOpPATOPHOU
paboTHI.

IIpakTuueckoe 3aganme Ne 8. «OcHOBBI padoTBI € NaKETOM
STATISTICA»

1. TIpopaboTka TEOpEeTHUECKHUX BOMPOCOB MO TeMe JT1ab0paTOPHON PaOOTHI.

2. lloctaHoBKa 3ajja4 M KOMITBIOTEPHOE MOJEIMPOBAHUE MO BOIPOCAM
MPaKTUYECKOMN YacTH J1abopaTOpHON PadOTHI.

3.  OO0paboTka pe3ynbTaTOB, COCTABICHUE OTYETA, 3aIIUTA JJAOOPATOPHOU
paboTHI.

IIpakTnueckoe 3aganue Ne 9. «KinacrepHblii aHaIN3»

1. TIpopaboTka TeOpeTHUECKHUX BOIPOCOB IO TeMe J1abopaTopHOl paboTHlI.

2. TloctaHoBka 3amady U KOMIBIOTEPHOE MOJIEIUPOBAHUE IO BOIPOCAM
PAKTUYECKON YyacTu 1abopaTopHON paboThI.

3.  OOpaboTka pe3ynbTaTOB, COCTABICHHE OTYETa, 3aIIUTA JJAOOpaTOPHOU
paboTHI.

IpakTuyeckoe 3ananue Ne 10. «MckyccTBeHHbIE HeliPpOHHBbIE CETH)

1. IIpopaboTka TeOpeTHUECKHUX BOIIPOCOB MO TeMe JTabOpaTOpPHOU PabOTHI.

2. TloctaHoBka 3amady U KOMIBIOTEPHOE MOJICIUPOBAHUE IO BOIPOCAM
IPaKTUYECKOMN 9acTH J1abopaTOpHON PadOTHI.

3. OOpaboTka pe3ynbTaTOB, COCTABICHHE OTYETA, 3aIIUTA JJAOOpPATOPHOU
paboTHI.

V. YUYEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIUXCS
[Tnan-rpadmk BBITIOJHEHUS CAMOCTOSTEIBHOW PaOOTHl MO MUCIUIUIMHE, B TOM

YUCJIe IPUMEPHBIE HOPMBI BPEMEHHU HA BBITIOJHEHUE 10 KaXKIAOMY 3a/1aHUIO.

Ili1a”H-rpauK BBINOJTHEHHUS CAMOCTOATEJIbHOM Pa0dOTHI 0 TUCUHMILJIUHE B

ceMecTp
Bu IIpumepHbIe
Ne Jara/cpoxkn A . pumep
CaMOCTOSITE/IbHOI | HOPpMBbI BpeMeHn | Popma KOHTPOJIs
n/n BbINOJHEHUS
padoThI Ha BBINOJIHEHHE




1 1-18 Henens | IlogroroBka 36 Otuer 110
oOy4eHMs 71a060paTOPHBIX MPAKTHICCKOM
pabot pabote
2 Ceccus I[lonroroBka  k 18 DK3aMcH
dK3aMEHy
Bcero B cemecTp 54

MeToauyeckue PpeKOMEHJalUM K padore ¢  JUTEpaTypPHBIMH
HCTOYHMKAMHU

B npouecce mNOATOTOBKM K MPAKTUYECKUM  3aHITUAM, CTYJIEHTaM
HEOoOXOIUMO 00paTuTh 0co00e BHUMAHHME HAa CAMOCTOSITENIBHOE H3y4YeHUeE
PEKOMEH/IOBaHHON y4eOHO-METOUYECKON (a Takke HAyYHOM U TMOMYJISIPHOMN)
nutepaTypbl. CamocTosTenbHass paboTa ¢ ydeOHMKaMH, YYEeOHBIMU TOCOOUSMH,
Hay4YHOU, CIIPAaBOYHOU U MOMYJIIPHOM JIMTEPATYy PO, MaTepruaiaMu IEPUOJUUECKUX
u3nanuii u VHTepHETa, CTATUCTHMYECKUMH JaHHBIMU SBJsETCS HauOosee
3()PEeKTUBHBIM  METOJOM  TIOJYYEHUsS  3HAHWH, TI03BOJSECT  3HAYUTEIBHO
aKTUBU3UPOBATh TIPOIIECC OBJIAACHUS HHpOpMaIuel, CrIocoOCTByeT Oolee
rIIyOOKOMY YCBOEHHIO HM3y4aeMoro matrepuaia, (popmMupyer y CTYAEHTOB CBOE
OTHOIIIEHHE K KOHKpETHOUW mpobsieme. boiee riay0okoMy pacKpbITHIO BOIPOCOB
CIIOCOOCTBYET 3HAKOMCTBO C JIOMOJIHUTEIBHOW JIUTEpPaTypOl, PEKOMEHIOBAHHOU
IpEnoJaBaTeeM M0 KaXJAOW TeMe MPAKTUYECKOrO 3aHSATHS, YTO IO3BOJSET
CTyJI€HTaM NPOSBUTH CBOIO MHANBUIYAIbHOCTh B PAMKAaX BBICTYIUICHUS HA JAHHBIX
3aHATHUAX, BBISIBUTH ITUPOKUH CIIEKTP MHEHUM 110 U3ydaeMOu mpoodieme.

KpuTepuu oleHKH BbINOJHEHHSI CAMOCTOSTEIbHON padoThl
KoHTponbs caMocToATenbHO# paboThl CTYI€HTOB IIPEeIyCMaTPUBACT:

o COOTHECEHHUE COJICPKaHUsI KOHTPOJIIS C IEJISIMA O0YICHHUS;
o 00BEKTUBHOCTH KOHTPOJIS;
o BaJMJIHOCTh KOHTPOJS (COOTBETCTBUE MPEIBSIBISEMBIX 3aJaHU TOMY, YTO

MPEAIOJIaraeTcsi IPOBEPUTH);
o muddepeHnranyo KOHTPOIbHO-U3MEPUTETLHBIX MaTEPHAJIOB.
DopMbI KOHTPOJIS CAMOCTOATEILHOH Pad0ThI
1. TIlpocmoTp U mpoBepKa BBIMOJIHEHUS CaMOCTOSATENIBHON pabOThI
MPETOIaBaTEIIEM.
2. CamormpoBepKa, B3aUMOIIPOBEPKA BHIMIOJIHEHHOTO 3a/IaHUS B TPYIIIIE.
3. O6cyxaeHnue pe3yabTaTOB BRITIOJTHEHHOW pabOTHl HA 3aHATHUH.
4. Tekyliee TECTUPOBAHUE.
Kpurepun oueHkH pe3yjbTaTOB CaMOCTOATEIbHOM Pa0dOThI
Kpurepussmu OLEHOK pe3ynbTaTOB BHEAYJAUTOPHOM CaMOCTOSITEIbHOU
paboTHI CTYyAEHTA SBJISIOTCSL:



o YPOBEHBb OCBOEHHMSI CTYyIEHTOB Y4EOHOTO MaTepuana;

o YMEHUS CTYJEHTa MCIOIb30BaTh TEOPETUUECKUE 3HAHUS MPHU BBHINOTHEHUU
MPaKTUYECKUX 3a]1aY;

o YMEHHUS CTYJI€HTa aKTHMBHO MCIIOJb30BaTh 3JIEKTPOHHbIE 00pa3oBaTeNbHbIE
pecypchl, HaXOAUTh TpeOyroulyrocs MHPOpMalMIO, U3y4aTh €€ U NPUMEHSATh Ha
MPaKTHUKE;

o 000CHOBaHHOCTb U YETKOCTh U3JIOKEHHSI OTBETA;

o oopmileHne MaTepualia B COOTBETCTBUM C TPEOOBaHUAMU;

o YMEHHUE OPUEHTUPOBATHCS B IOTOKE MH(POPMALIUHU, BBIICIATH [TIABHOE;

o YMEHHE YETKO C(OpMyIHpoBaTh NpoOJIeMy, NPEUIOKHUB €€ pEIICHUE,

KPUTHYCCKHU OLICHUTH PCUICHUC U CT'0 TTOCJICACTBUA,

o YMEHHME I10Ka3aThb, MPOAHAIU3UPOBATH AJIBTEPHATUBHBIE BO3MOXXHOCTH,
BApUAHTHI JCUCTBUM;

o yMeHue chOpMHPOBATH CBOIO MO3UIINIO, OLIEHKY U apTyMEHTUPOBAThH €€
Kpurtepuu ouieHKH BBINOJHEHUSI KOHTPOJIbHBIX 3aJaHUI 1JIA

CaAMOCTOAITEJIbHOM PadoThI

IIpoueHT NpaBUJIbLHBIX OTBETOB Ouenka

Ot 95% mo 100% OTJINYHO

Ot 76% mo 95% XOpOouIo

Ot 61% mo 75% YIOBJIETBOPUTEIBHO
Menee 61 % HEYIOBJIETBOPUTEIBHO

CaMocTosiTenbHas paboTa MpH MOATOTOBKE K SK3aMEHY BKIIIOUACT M3yUeHUE
TEOPETHYECKOTO MaTepuajia C WCIOJIh30BAHUEM JICKIIMOHHBIX MAaTEpHAJIOB,
PEKOMEHIyeMbIX HCTOYHHKOB, MaTEpUAJOB 10 MPAKTUYCCKUM 3aHATHAM |
1abopaToOpHBIM paboTaMm.

KoHTpoJibHBIE BONPOCHI 1JIsl CAMOCTOSITE/IbHON OLIEHKH Ka4eCTBA OCBOCHHUSA
Y4eOHOM TMCIUTIUHBI:

. Onpenenure CynHOCTh OHATHS «OOJIBIIIHNE TaHHBICY.

. OnuImumTe METOIUKY aHan3a OONBINX JAHHBIX.

. [Ipottecc ananuTuku aHanu3a OOJBIINX JAHHBIX.

. Janite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

. Oxapakrepusyiite Big Data B Poccun.

1

2

3

4

5

6. Onpenenute nousitue Data Mining.

7. Borpochl 6€30macHOCTH OOJBIINX TaHHBIX.

8. B ueM coCTOUT KOTHUTUBHBIN aHAJIN3 JaHHbBIX.
9. Kakue Mojean JaHHBIX BbI 3HaeTe?

1

0. Konnenmmiust MapReduce.



11. OcHOBHBIE METO/IbI aHATTN3a OOJIBIIUX TAHHBIX.
12. [IponeMoHCTpUPOBATH UCTIOIB30BaHUE OKHA Explore nis uzydenus
pacrpejiesieHus: nepeMeHHON. BhIsSIBUTh, KaKue OTKJIOHEHUS BBIJCTSIOTCS B
pacrpeneneHuu nepeMeHHon? Kak M0o)KHO HCTIPaBUTh ATy CUTYALUIO?
13. [IpoBecTu nepBOHAYAIBHOE UCCIICIOBAHUE JAHHBIX C UCTIOJb30BAHUEM Y3JIOB
Data Partition u
14. Decision Tree. CnenaTh BBIBOJBI O MOJIETH.
15. [IpoBecTu MPOTrHO3HOE MOACIUPOBAHKUE C UCIIOIB30BAHUEM PETPECCUU
Regression. O0BsICHUTD, KAaKKE TIEPEMEHHBIE SIBJISTFOTCS BAXKHBIMH B MOJICIIH.
Kakoe 3HaueHNe UMEET CTaTUCTUKA CPETHEKBAIPATUYHOM OIMUOKHU, TOCUUTaHHAS
Ha TIPOBEPOUYHOI BbIOOpKE?
16. HyxHo i1 nenath npeodpa3zoBaHusi BXOJAHBIX IEPEMEHHBIX TIEpe] UX
UCIIOJIb30BAaHUEM B MOJICTTH HEUPOHHOU ceTu?
17. OOBACHUTH pe3ysIbTaThl, MOJTyUYeHHBIC HA ocHOBaHUU Model Comparison.
CrenaTp BEIBOJEIL.
18. Perpeccus. Jloructuueckas perpeccus. [lomuHoMuanbHbIe PErpecCcrm.
19. 3aganus mo 06paboTKe TaHHBIX U CO3JIAHUIO MOJICJICH BBIMOJTHSIOTCS C
UCITIOJIb30BaHUEM JaHHBIX U3 Habopa SAMPSIO
Tembl pedepaToB

1. Posb oTe4ecTBEHHBIX U 3apyOEKHBIX YUYEHBIX B CTAHOBJICHUHU U PAa3BUTUU
COBpeMEHHON OnonmH(pOpMaTHUKE.

2. HanobuorexHonoruu u 6nonHdopMaTuka.

3. IlpoekT «I'eHOM YenoBEKa» U €ro PoJib B CTAHOBJICHUU COBPEMEHHOM
OmonHGOPMaTHKH.

4. OU3UKO-XUMHUYECKHEe M OMOMH(POPMAIIMOHHBIE METOJbI HCCIACOBAHUS
OMOIOIMMEPOB: CPAaBHUTEIBHBIEC ACTICKTHI.

5. ba3bpl JaHHBIX MOCIIEIOBATEILHOCTEH U CTPYKTYP OCITKOB

6. ba3bl JaHHBIX MOCIEI0BATEIbHOCTEN U CTPYKTYP HYKIEUHOBBIX KHUCIIOT.

7. Bunpl 6a3 TaHHBIX, HCTIOJIB3YEMBIX B OMOJIOTHUECKHUX MUCCIICTOBAHMSIX.

8. CoBpeMeHHOE 3HAUYCHUE U TIEPCTICKTUBBI TPUMEHEHUST OMOUH(DOPMATHUKH B
MEJIULINHE.

9. lIpuknagHoe 3HaUYeHUE OMOMH(POPMATHUKU: CEITHCKOE XO3SIHCTRBO.

10. IpuxnanHoe 3HaueHNE OMOMH(POPMATHUKH: THIIEBAsI IPOMBIILICHHOCTb.

11. MaremaTu4ecKue METOIbI, UCIIOIb3yeMbIe B OMOMH(pOPMATHKE.

12. Bompockl nmaTeHTOBaHMs B OMOMH(OpMaTHKE.

13. Mecto GuounpopMaTuku B U30paHHOM HAYUYHOU TEMATHKE.

14. Tlpumenenre OMOMH(OPMALIMOHHBIX TEXHOJOTUM B HEOMOJIOTHYECKHUX
OTpacisix.



15. KonctpyupoBanue MOIUPUIUPOBAHHBIX M HOBBIX OHOJIOTHYECKUX
00BEKTOB.
16. BHyTpUKI€TOUHBINA TPAHCIIOPT TOKCUYHBIX MOJIEKYL.
17. OcobeHHOCTH CO3AaHMUs TEHHO-UHKEHEPHBIX KOHCTPYKIIHUM.
18. I'eneTnueckue Mapkepbl BHIHOCIMBOCTU M pa0OTOCTIOCOOHOCTH YEIOBEKa.
19. IlpuoputeTbl KOMILIOTEPHOTO MPOTPAMMHUPOBAHUS B OMOMHKEHEPUU U
OnouH(opmMaTHKE.
20. CurHanbHble KacKaJlbl: peryJsilus dKCIPECCUU reHoB, npoirdepannn u
amnornro3a.
21. MyTtauMoHHBIN ITpoLECC: U3MEHEHM B nocneaoBatenbHocTu JJHK.
22. Ucnonb3oBaHue METO/10B OMOMHPOPMATUKH U MOJIEKYJISIPHOTO
23. 'eHOMHBIN Opay3ep: MOMCK HHPOpPMaLUK O TeHOME YeJIOBeKa. 2
24. TloctpoeHue BBIpAaBHHUBAHUM , PEKOHCTPYKIUS (PUIOTEHETUUECKUX
JIEPEBbEB (CpaBHEHUE JIOKAJIBHBIX W TJI00AJTbHBIX BBIPABHUBAHHUM, 3aBUCHUMOCTH
BBIPAaBHUBAHUS OT TTapaMETPOB, OIIEHKA CTATUCTUYECKON 3HAUMMOCTH).
IlepeueHb TeM ISl CAMOCTOSATENBHOI0 H3YYEeHUSsI 0 TUCHUIIMHE
Tema 1. MeTpuku
[Tpumecu JIxunu (Gini impurity), no6asinennas undopmanus (information
gain). [lepeBpsi perpeccun. MeTpuka Bapuanuu. HenpepsiBHbIE TTPU3HAKHU.
Hcnonb3oBaHue TIAaBHBIX KOMIIOHEHT BMeECTO MNpu3HakoB. CokpallleHHe [epeBa
(pruning). MeTpuku, MOHSATHE LIEHTPOU A U TPEACTaBUTENS Kiacca. LleHTpouaHbie
anroput™bel: k-means, k-medoid. AnropuTmbl, OCHOBaHHBIE HA IIJIOTHOCTH:
DBSCAN, OPTICS. AnropuTmbl, OCHOBaHHBIE Ha pAacCIpEAEeICHUU: CyMMma
rayccuan. Hederkas kimactepusaiusi, alroputrMm c-means. MeETpUKH KadecTBa:
leave-one-out, cunyst, unaekc Jsuca-bonauna (Davies-Bouldin), nagexc Jlanna
(Dunn).
Tewma 2. [locrnenoBaTenbHOCTH N300pAKEHUM
AHanmu3 TmocienoBarelbHOCTEH u300pakenuidr B Google EarthEngine.
Knaccudukatopa Ha 0aze MHOTOCIOWMHOTO TMEPIENTPOHA HJisi 00pabOTKU
MOCJIEIOBATEILHOCTH N300paskeHnid. PeKyppeHTHbIC HEHPOHHBIE CETH.
Tema 3. AITOpUTMBI KOMITBIOTEPHOTO 3pEHUS
Knaccuueckue anroputmbl 00pabOTKH N300paKeHUH.
Tema 4. AATOpUTMBI MAIIMHHOTO O0y4YEeHUS
CBepxTounble  HeWpoHHBIe cetn. Kiaccudukanus  M300pakeHUH.
CermenTanus. Jlokanuzanusi.
Bonpocsl k TeMaM /ISl CAMOCTOSATEIBLHOTO U3YYeHU S
1. 3agaun  00pabOTKM TEKCTa: M3BJICYCHHUE, TIOMCK, KiIaccuukaius
(TemaTu4deckas, SMOLIMOHAIBHAS ), TIEPEBOJT



o o

14,

15.
16.
17.
18.

Pa3Ouennie Ha cioBa, MyHKTyalus, JEKCUYECKUA U MOPQPOIOrHUEeCKUI

aHaJIu3

Onpenenenue yacteilt peur, UMEH, OCHOB CIIOB

YacTOTHBIM aHaIu3,

BAPUAHTHI

N-rpamsl, byte-pair encoding.

BekropHsble

MpeCTaBIICHMUSI,

anredpanyecKux onepanun
Yuutapusiii koz (One-hot encoding).
Anroputmsl Word2Vec u FastText.

Anroputm GloVe*.

BBI60p N U3BJICUCHUC ITPHU3HAKOB.

B3aumuas undopmarnusi.

undopmanum, Relief.

npezcrasicHue bag-of-words,

CECMAHTHUYCCKAas

Meton rnaBHbiX KoMIIOHEHT (PCA).

Heotpurarensnoe Mmarpuunoe paszioxenue (NMF).*

TF-IDF u ero

UHTEPIIPETALHS

IlocTanoBka 3a1a49y, IIPUYIUHBI U LCJIN CHUIKCHUA PAa3MCPHOCTH.

[Tonxonw! k BeIOOpY npusHakoB: filtering, wrapping, embedding.
Paccrosaue mexny pacnpenenenusamu. Paccrosaune Kynpbaka-Jleii6nepa.

AnTopuTMBI BEIOOpA TPU3HAKOB: HAa ocHOBE Koppessanuu (CFS), B3auMHoU

Henuneiinbie 0000menns Metoaa riraBubpix komnoHeHT. Kernel PCA.*

CroxacTH4ecKoe BIOXKEHHE cocenel ¢ t-pacnpenenenneM (t-SNE).

VI. KOHTPOJIb JOCTUXEHUASA HE.JIEFI KYPCA
JIg Texyien arrecTallii NPy M3y4YEHUHU TUCHUIUINHBI «] [prKiaHbie METO b

MalllnHHOI'O 06yquH${ M aHaJIn3a JaHHBIX)» HCIIOJIB3YIOTCA CICAYIOMNC OLICHOYHBIC

cpeacTBa:
1) Yeruaii onpoc (YO):
CobecenoBanne (KOHCYIbTANUSA ¢ TipernoaaBareieM) (YO-1)
2) [Tucemennnie padotsr (I1P):

Koncnexr (ITP-7)

[MpakTrueckas padora (ITP-11)

Ne | Koutponupyemsie | Koabl 1 stansl popMupoBaHus OreHOYHBIE CPECTBA
n/m | pasiensl / TeMbI KOMIIETEHIINN TeKyIIHi IPOMEXKYTOUH
AUCIHIIIAHEI KOHTpPOJIb as aTrecTanus
1 Monys | [IK-1, T1K-2, TIK-3, | 3Haer YVO-1 Bonpocs! k
[K-4 CobecenoBanre | dK3aMEHY
yMeeT




Bianeer | IIP-7 Koncnekr
I1P-11
[IpakTnueckas
pabora

Monyns |l [K-1, T1K-2, TIK-3, | 3Haer vVO-1 Bonpocs! k
[1K-4 CobecejoBaHue | SK3aMeHy
yMEET ITP-7 KoHcriekT

BJIaJIEET I1P-11
[IpakTnueckas
pabora

VIl. CIHCOK YYEBHOWM JIUTEPATYPbI U HH®OPMAIIUOHHO-
METOANYECKOE OBECIIEYEHUME JNCIUIIJIMHBI

OcHoBHas1 iUTEpPaTypa
(anexmponnvie u newammule uzoanus)

. Ananu3 nannbix / B.C. Mxurapsu u np. — M: U3natenscto FOpaiit, 2019. —
Texct : oanmekrponnbii / DBC Hpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/432178

. [Ipocto o OGonbmux ngaHHbIX : mep. ¢ anrda. / Jhkymut [ypsui, Amnax
Heromxent, @epu Xanmep [u ap.]. - Mocksa : CoepOaHk, : [Dxemo], 2015. -
395 c. - http://lib.dvfu.ru:8080/lib/item?id=chamo:826169&theme=FEFU

. ITanemoB C.B. MHTEeEKTYaIbHBIN aHATN3 TaHHBIX [ DJIEKTPOHHBIN pecypc] :

yueOnoe mnocoome / C.B. TlamemoB. — Cawmapa: IloBoimkckuit
rOCY/IapCTBEHHBIM YHUBEPCHUTET TEIICKOMMYHUKAIUK 1 uHGopmatuku, 2017.
— 127 C. — 2227-8397. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/75376.html

. Meroapl 1 cpeicTBa KOMIUIEKCHOTO CTATUCTUYECKOTO aHAIHN3a JAHHBIX: yuel.
nocobue / A.Il. KynanueB. — 5-e u3z., nepepad. u non. — M. : UHOPA-M,
2018. — 484 c¢. — (Boicmiee oOpazoBanme: bakamaBpuar). —
www.dx.doi.org/10.12737/25093. - Pexum JOCTyTIA:
http://znanium.com/catalog/product/975598

JlonoJiHUTEIbHAS JIATEpaTypa

(newammnole u snexkmponnvie uzoanus)
SPSS 19: mnpodeccroHanbHBIH CTATUCTUYSCKUH aHAIU3  JIAHHBIX
[mpakTHueckoe pykoBojcTBO] / A. Hacnenos. - Cankr-IletepOypr : Ilurep,
2011. - 399 c.
I'ymain, T.A. Teopuss BeposSTHOCTEM MW MaTeMaTHYeCKas CTaTHUCTHKA
[DnexTpoHHbIN pecypc] : yueOHoe mocooue / T.A. I'ymait, A.®. [{onaromnosnosa,
J.b. JIuteun, C.B. Meneniko. - 2-e usa., gom. — CraBpomnoas: AIPYC, 2013.



http://lib.dvfu.ru:8080/lib/item?id=chamo:826169&theme=FEFU
http://www.iprbookshop.ru/75376.html

10.

11.

- 260 C. - Pexxum JIOCTyTa:
http://znanium.com/catalog.php?bookinfo=514780
[lerpynun, 0. HO. MHpopMannoHHbIE TEXHONIOIMU aHaidu3a JaHHbIX. Data

Analysis : yueOHOe mocoOMe I BY30B IO YIOPAaBIECHYECKUM U
SKOHOMHMYECKUM crnenuanbHocTaM u HampasieHusM / FO. 1O. Tlerpynun ;
MockoBcKu rocy1apCTBEHHBIN YHUBEPCUTET, @PakysbTeT
roCyJIapCTBEHHOT0 ynpaBieHus. — 3-¢ u3a. — M. : Yuuepcurer, 2014 — 291
C. — Karanor Hb JIBOV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:734307&theme=FEFU

Tymanos, B.E. [IpoekTrpoBanue XpaHUIUI] JAHHBIX JUJISI CUCTEM OH3HEC-

aHAIMTUKU [DIIeKTpOHHBIN pecypc] : yueO. nocobue / Tymanos B.E. — M. :
BMHOM. JlaGopatopus 3HAHWH, HNHTepHeT-YHUBEPCUTET
Nudopmarmonnsix Texuonmoruit (MHTYUT), 2010. — 615 c. — Pexum
noctymna : http://www.iprbookshop.ru/16096.html

WNHTennekTyanbHble CUCTEMBbl IPUHSATHS PEIICHUM U yIIpaBJiIeHUs : yueOHOe
nocobue nis By3oB / FO. U. Epemenko. — Crapsriii Ockon : THT, 2015. — 401
C. — Karasnor Hb
JB®V:.http://lib.dvfu.ru:8080/lib/item?id=chamo:813810&theme=FEFU
WNuTennekTyanbHblil aHamu3 JaHHBIX M CHUCTEM YIIpaBieHUsi OuszHec-
npaBuUjIaMu B TellekoMMyHUKarusax: Mounorpadus / P.P. Belin6epr. — M.:
HUIl HUHO®PA-M, 2016. - 173 c.: — Pexum jocrymna:
http://znanium.com/catalog/product/520998

Hecrtepos, C.A. NMHTemnekTyanbHbIil aHAIU3 JaHHbIX cpeactBaMu MS SQL
Server [Onexrponnsiii pecypc] / HecrepoB C.A. — M.: HHrepHeT-
Yuuepcuter Undopmanmonnsix Texnonoruit (MHTYUT), 2012. — 189 c. —
Pexxum nocrtyna : http://www.iprbookshop.ru/16702.html

Uy6ykoBa U.A. Data Mining [OnextponHslii pecypc]/ UyoykoBa U.A. — M.:
Nurtepner-Yuusepcurer Uadopmanmonnsix Texnonoruit (MHTYUT), 2016.
— 470 c. — Pexxum gocrtyna: http://www.iprbookshop.ru/56315.html.
Uy6ykoBa, .A. Data Mining : y4e6. mocobue mais By3oB / M.A. Uybykosa /
M.P. Munnton ; mep. ¢ anri. [C.I'. KoGenbkoBa]. — M. : HHTepHeT-
Vuupepcuter Wupopmanronnsix Texnonoruit BMMHOM. JlaGoparopus
3Hanu, 2008. — 282 c. . — Karanor Hb JIBOYV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:274659&theme=FEFU

ITopo3or FO.b. brnonndopmaruka [Dnekrpornsiid pecypc] / FO.b. Tlopo3os.
— DnekTpoH. TekcToBble JanHubie. — CII6. : Yausepcuter UTMO, 2012. —
54 C. — 2227-8397. — Pexum JIOCTyTIA:
http://www.iprbookshop.ru/65798.html

Mukonu C. B. JluckpeTHasi MaTeMaTHKa: MHOKECTBA, OTHOLIECHHUS, PYHKIIUH,



http://znanium.com/catalog.php?bookinfo=514780
http://lib.dvfu.ru:8080/lib/item?id=chamo:734307&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:274659&theme=FEFU
http://www.iprbookshop.ru/65798.html

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

rpapsr. — CII6. : Jlams, 2012. — 187 c. - Pexum pocryna:
http://e.lanbook.com/books/element.php?pl 1 id=4316.

Pxesckuii, C.B. UccnenoBanue oneparuit. — CIIO. : Jlans, 2013. —
476 c. - Pexum pgoctyma:_ http://e.lanbook.com/books/element.php?pll
10=32821.

I'y6anoB, JI. A. CouwmanpHbie cetd. Mojenn HHPOPMALKUOHHOTO

BJIUSIHUSI, YIIPABJICHUSI U MPOTUBOOOPCTBA [ DIIEKTPOHHBIN pecypc] : yueOHoe
nocobue / JI. A. I'y6anos, JI. A. HoBukos, A. I'. UxapTumBsuiu ; noxa pen. Jl.
A. HoBUKOB. — DJNEKTpOH. TEKCTOBblE AaHHble. — M. : HM3marenscTBO
¢uznko-mMareMaruueckou auteparypsl, 2010. — 228 ¢. — 9875-94052-194-
5. — Pexwum mocryna: http://www.iprbookshop.ru/8531.html

Huyero nuynoro: Kak couuanbHble CeTH, MOUCKOBBIE CHCTEMBI U

CIIELICTY>KOBl MCIOJIB3YIOT HAIllM TepcoHalbHble naHHble / Kun O. -
M.:Anpnmnaa Ila0m., 2016. - 224 c.: ISBN 978-5-9614-5128-3 - Pexum
noctyna: http://znanium.com/catalog/product/915406

ConoBneB, B.1. Anamn3 pganueix B 3koHoMmuke / B.M. ConoBreB. — M:

KHOPVYC, 2019. MupxkuH, b. I'. Beenenue B ananuz nansasix / b. I'. Mupkus.
— M: UznarensctBo Opaiit, 2019. — Tekct: anexrponusiit / 9bC KOpaiit
[caiit]. — URL.: https://biblio-online.ru/bcode/432851 (mara oOparieHus:
19.01.2020).

MakapoB, A.A. AHanu3 naHHBIX Ha KoMmbioTepe / MakapoB A.A., TropuH
HO.H. — M.: MIIHMO, 2016.

[MutukoB, B.K. Kmaccudukamus, perpeccus, anroputmbel Data Mining ¢
ucnonb3oBanreM R [Dnexrponnsiii pecypce] / [utukos B. K., Macturikuii C.
3. — URL: https://github.com/ranalytics/data-mining (mara oOparieHus:
19.01.2020),  https://ranalytics.github.io/data-mining/index.html  (maTa
obpamenus: 19.01.2020).

Ananmu3  pmanmHeix B R. [Onektponsslii  pecypc]. —  URL:
https://stepik.org/course/129/promo (mara obpamienus: 19.01.2020).
MachineLearning: mnpodeccruoHanbHbIil WHGOPMAITMOHHO-aHATUTHIECKUT
pecypc, MOCBSIICHHBIN MAIMHHOMY O0YYEHUIO, pACIIO3HABAHUIO 00Pa30B U

MHTEJUIEKTYaJbHOMY aHaJIM3y JaHHbIX. [DneKTpoHHbIM pecypc]. — URL:
http://www.machinelearning.ru (mara oopamenus: 19.01.2020).
Anamu3 manHbix  Ha Python [Onektponssiii pecypc]. — URL:

https://www.pvsm.ru/python/310645 (nata obpamenus: 19.01.2020).
Amnanu3 na"HHbeIX Ha Python B mpumepax u 3agadax [DneKTpOHHBIN pecypc]. —
URL: https://compscicenter.ru/courses/data-mining-python/2018-
spring/classes/


http://e.lanbook.com/books/element.php?pl1_id=4316
http://e.lanbook.com/books/element.php?pl1_id=32821
http://e.lanbook.com/books/element.php?pl1_id=32821
http://www.iprbookshop.ru/8531.html
http://znanium.com/catalog/product/915406

Ilepeuens pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOMN CeTH
«HHTEpHET»

1. Linux. Kapmannsriii cipaBouHuk. CkotT ['paHHeMaH

2. Unix u Linux. PykoBOACTBO CHCTEMHOTO aafMUHHCTpaTopa. DBu Hemer,
I'apt Craiinep, Tpent P. Xelin, ben Yainu

3. The Official Ubuntu Book Matthew Helmke, Elizabeth K. Joseph, José
Antonio Rey, Philip

Ballew, Benjamin Mako Hill

4. Hadoop: The Definitive Guide 3e. Tom White

5. Professional Hadoop Solutions. Boris Lublinsky

Ilepeyenb MHPOPMAMOHHBIX TEXHOJOTMH U IPOTPAMMHOI0 O0ecneYeHus
[Ipu ocymiecTBIeHUM O00pa30BaTENBLHOIO TMpoliecca MO  JUCHUIUIMHE

UCIIOJIb3yeTCss CBOOOIHO pacipocTpaHseMoe mporpammuoe obecneuenne MS Excel,
GNU R, Python, a Taxxe aBTomatrueckas Tectupytomas cucrema CATS JIBOY
https://imcs.dvfu.ru/cats/.

VIILMETOJINYECKHE YKA3ZAHMS 110 OCBOEHUIO
TV CHUTIIAHBI

Huctumunna «lIpukianaele MeTOAbl MAIIMHHOTO OOYy4YeHHs M aHalu3a
OOJIBIIIMX JTaHHBIX» SBJISAETCS 0a3ucOM JJII MarucTPaHTOB, OOydYaromerocs IIo
npoduitto moAroToBKu «VICKyCCTBEHHBIN MHTEIUIEKT U OOJIbIINE JaHHBICY.

[Ipouiecc m3ydeHHs] JUCHUIUIMHBI  OCYIIECTBISETCA B CICAYIOIIHUX
OpraHU3aIMOHHBIX (opMax:

— BBINIOJIHEHUE ayAUTOPHBIX JIAOOPATOPHBIX PadoT;
— BBINOJIHEHUE ayIMTOPHBIX MPAKTUYECKUX 3aJaHHH
— CaMOCTOSITEIHbHOE U3YyUEHUE MaTepHaa;

— BBINOJTHEHUE KOHTPOJIBHBIX padoT;

— TOJTrOTOBKA M cllaya dK3aMeHa.

B nucnumnimuHe MOKHO BBIIETUTH ABE 00JIaCTH:

— 0a3oBbIe 3HAHMS, OTHOCUTEIBHO CTAOMIIBHBIC, COCTABIISIONIHE SIIPO
TUCITUTUTAHBL

— TEXHOJIOTHYECKHUE 3HAHUS, CBSI3aHHBIC C OCBOEHUEM KOHKPETHBIX
CTaTHUCTHYECKUX METOJOB, CPEJ U AJITOPUTMOB.

ba3oBbie 3HAHUS OCHOBHBIX MOHITHN M MPHUHIIMIIOB TEOPUH BEPOSITHOCTH U
MaTEeMaTHIeCKON CTATUCTUKH, MMOHUMAaHHUE Tporecca 00pabOTKH CTAaTUCTHUECKUX
JAHHBIX, 00PaOOTKN KOMITBIOTEPOM OOJIBIINX TAHHBIX 00PA3yIOT MOHSITUHHOE PO
JTUCITUTUTHHBI U CITYKaT OCHOBOH JJIs1 N3YUYEHHSI MHOTHX TUCIIUIUTAH CTICTIHATEHOCTH.



Orta 00JacTh BKJIIOYAET B CeOsl CUCTEMHBIA MOJAXOJ K PEHICHUIO 3a]ad aHalIu3a,
IIPOTHO3UPOBAHUSA W IPOEKTHUPOBAHMS, MATEMATUYECKOE MBIIUICHUE, 3HAHUE
TEPMHUHOJIOTUH U COBPEMEHHBIX CPEJICTB 0OPAOOTKU JaHHBIX.

TexHosornueckas 4acTh NUCIUIUIMHBI CBSI3aHA C MPAKTHUYECKUM OCBOEHUEM
METOJIOB CTaTUCTUYECKOrO aHalIW3a, ONMKUCAHUS CPEACTB aHaJIM3a JAHHBIX (MaKeT
aHanuza) W cratucTuueckux ¢GyHkumi, Bxoasmux B MS Excel. OtnenbHoe
BHUMAHME Ha 3aHATUSX YJIETSAETCS PA3IMYHBIM CIIOCO0aM OpraHu3aluy JAHHBIX B
MporpaMMme, pEUIeHUI0 CTaHAAPTHBIX aJIrOpUTMUYECKHX 3ajad. OOydaromum
UHCTPYMEHTOM JUISI TPAKTUYECKOTO OCBOCHHUS HM3JIara€MbIX METOJOB SIBIISETCS
YHUBEpCaJIbHbIN poccuiickuil ctatuctnueckuid naket STADIA, cTtaBmuii B JaHHOM
00J1aCTH CBO€0OPA3HBIM CTAaHAAPTOM JIe-(haKTO METOJJOB CTATUCTUYECKOTO aHAJIM3A.

JlaGopatopHbsie paOOThl MPOBOAMTCS B KOMIBIOTEPHBIX Kjaccax U
MOJIKPETIJICHBl METOJIMYECKUMHU YKa3aHUSIMU, PEKOMEHIAIUSIMU U TPEOOBAHUSIMU K
NPEJICTABIECHUIO U 0()OPMIICHUIO PE3YyJIbTaTOB PAOOTHI.

CamocrosiTennbHast paboTa BKIIOYAET M3YUYEHUE TEOPETUUYECKOr0 Marepuaia
JUCIUIUIMHBI U BBIMOJHEHUE UHANBUIYAJbHBIX pPadoT.

JIns wW3ydeHUs [UCHUIUIMHBI TPUBOAUTCA TNEPEYEHb PEKOMEHIYEMOM
JIATEPATYpPhbl, METOAUYECKUE YKa3aHUS U BONPOCHI K KOHTPOJIBHBIM 3aJaHUSIM U
JK3aMEHY.

B kadecTtBe OCHOBBI ISl U3yUEHHUS TUCHUIUIMHBI MOXKHO B3SITh YUEOHHKH,
ydyeOHble TMOCOOMs, DSJIEKTPOHHbIE MaTepuaibl M METOJAMYECKHE YyKa3aHWUs,
IIPUBE/ICHHBIE B CIIUCKE JIUTEPATYPHL.

[Ipy u3ydyeHUMM TEOPETUUYECKOrO0 MaTepualia CJIEAyEeT MO0 METOAUYECKUM
yKa3aHUAM O3HAKOMHTBCS C IJIaHOM TeMbl. OCBOMB TEOPETUYECKHIl MaTepua,
HEOOXOIUMO CaMOCTOSITENIbHO, 0€3 TMOMOINM JIUTEPaTyphl, ClEIaTh MOMBITKY
OTBETUTh Ha BOINpPOCHl MO TeMe. C KaXJOoW TEeMOW CBA3aH MEPEUYCHb KIIFOUEBBIX
nonatuil. Ilocne m3ydeHus TeMbl HEOOXOAMMO YMETh CaMOCTOSITENIBHO JaBaTh
ONPEJICIICHUE TTOHSITUI.

PaGora ¢ TeoperMuecKMMH MaTepuajJamMu. l3yyeHue AUCHUTUIMHBI
clleyeT HauyuHaTh C MPOpabOTKU TEMATHYECKOIo IJIaHa JIEKIUH, ynemiss ocoboe
BHMMaHUE CTPYKTYpE M COACP/KAHMIO TEMBI U OCHOBHBIX NOHATMH. M3ydeHue
«CIJIOKHBIX» TEM CJIEAYET HAYMHATH C COCTaBJIEHUS JJOTHUYECKON CXEMBbI OCHOBHBIX
MOHSATUN, KaTeropui, cBs3ed Mexay Humu. llenecooOpazHo npuOErHyTH K
Kjlaccu(uKanuyu MmaTepuanga, B YacTHOCTH HPU H3YYEHUUM TEM, B KOTOPBIX
MPUCYTCTBYET OOJIbIIOE KOJUYECTBO HE3HAKOMBIX MOHSATUM, KATErOpuid, TEOPHH,
KOHLENUUKA, 1100 HACBIEHHBIX HWH(POpMAIMEN THUIIOJIOIMYECKOro Xapakrepa.
CTyneHThl TOMKHBI COCTABIISITh KOHCIIEKTHI JICKIUN, CUCTEMATUYECKNA TOTOBUTHCS
K TPAaKTUYECKUM 3aHATUSAM, BECTH IJIOCCApUil M OBITh TOTOBBI OTBETUTh Ha
KOHTPOJIBHBIE BONPOCHI B XOJA€ JICKUMM W ayAUTOPHBIX 3aHATHH. Y CIEIIHOE



OCBOEHHE MPOrpaMMbl Kypca MpeAnoaaraeT npouyTeHue psiia OpUruHaIbHBIX padoT

M BBIIIOJITHCHHUC MMPAKTHUUCCKUX SaI[aHI/Iﬁ.

IX. MATEPHAJBLHO-TEXHUYECKOE OBECHEYEHUE
JUCHUATIUHBI
qu6HHe 3aHATHA 110 AUCHUITJIINHC HpOBOI[HTCSI B IMIOMCUICHUAX, OCHAILICHHBIX

COOTBETCTBYIOIIUM O0OPY/IOBAaHUEM U MPOTPAMMHBIM 00€CTICUECHUEM.

Hepequb MAaTCPUAIIBHO-TCXHUYCCKOTO W IIPOrpaMMHOIO oOecreueHu

AUCHUTIIIMHBI ITIPUBCICH B Ta6J'II/II_[e.

MaTepHaHbHO-TeXHI/I‘IeCKOG U IMporpaMmmMmHoe ob0ecrneyeHue AUCIHUIIJINHBI

Haumenosanune
CIIeI[UAJIbHBIX TTIOMEILCHUN U
MOMEIIEHUN s
CaMOCTOSATENbHON PabOTHI

OcHaIIEHHOCTD CIIEHUAIBHBIX
IIOMEIIEHUN U ITIOMEICHUI
JUTSI CAMOCTOSITENIEHON PabOTHI

[lepeueHb NU1IEH3MOHHOTO
MIPOTPAMMHOTO OOECTICUCHHSI.
PexBU3UTHI TOATBEPAKAAOLIETO
JIOKyMEHTA

MynbTuMeMitHas ay AUTOPHUSL:
G467

ITpoextop DLP, 3000 ANSI Lm,
WXGA 1280x800,

2000:1 EWS330U Mitsubishi,;
Momno6nok HP ProOne 440 G3
23.8&quot; All-in-One,
IuaroHanb dkpaHa 23.8&quot;,
paspemenue 3kpaHa 1920x1080,
Bluetooth, Wi-Fi,

orepaoHHas cucTema:
Windows 10 Enterprise,
onTtuyeckuii npusox DVD,
npoueccop: Intel Core i5-7500T,
pa3Mmep OmepaTHBHON maMmsTu: &
I'B,

BUICOTIPOIIECCOP: Intel HD
Graphics 630, 00beM XECTKOTO
mucka: 1Th.

BecnipoBonmbie JIBC TUTS
00yJaromuxcs o0ecreueHbl
cUCTeMOM Ha 0a3e TOYeK JOCTyIa
802.11a/b/g/n 2x2 MIMO(2SS).
AfterEffects

Techdesigner, MAX8, VVVV, Adobe
Photoshop, Adobe Premier, Adobe

MynbTuMenuitHas ay uTOpHUSL:
G469

IIpoextop DLP, 4000 ANSI Lm,
1920x1080, 2000:1 FDG630u
Mitsubishi;

IIpoexrop DLP, 2800 ANSI Lm,
1920x1080, 2000:1 GT1080
Optoma; [Ipoextop

DLP, 3000 ANSI Lm, WXGA

1280x800, 2000:1 EW330U
Mitsubishi;

BecripoBonHbIe JIBC TUTS
00yJarommxcst o0ecreueHbl

CHCTEMOM Ha 0a3e TOUEK

noctyma  802.11a/b/g/n  2x2
MIMO(2SS).
Crenuann3npoBaHHOE
obopymoBaHue: [Tnatdopma

Adruino UNO,

Techdesigner, MAX8, VVVVV, Adobe
Photoshop, Adobe Premier, Adobe




BeckoHTakTHBIHA CEHCOPHBII
Microsoft Kinnect 2.0, Aymuo
cucrema Dialog 2.0,

MIDI kontposep Playtron,
OpHOIIATHEIN KOMIBIOTED
Raspberry Pl

Paboune mecta nis o€l ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI
OCHAILIEHbl JUCIUIESIMU U TpuUHTEepamMu bpailng; o0opyaoBaHbl: NOPTATUBHBIMU
YCTPOWMCTBAMHU U1 YTEHUS IUIOCKONEYATHBIX TEKCTOB, CKAHMPYIOIIMMH H
YUTAIOIIUMH MAallMHAMH, BUICOYBEIMYHUTEIEM C BO3MOYKHOCTBIO PETYISALNU
LBETOBBIX  CIHEKTPOB;  YBEJIMYMBAKOIIMMHU  JJIEKTPOHHBIMM  JIylaMH |
yJIbTPa3BYKOBBIMU MapKUPOBIIUKAMMU.

B nensix o0ecrieuenus crenuaibHbIX YCIOBUNA 00yUYeHUs] MHBATUAOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTAMH 3/10poBbsi B JIBOY Bce 31aHus 000pyA0BaHbI
naHaycamu, JudTaMu, MOJbEMHUKAMH, CIECIHAIM3UPOBAHHBIMU  MECTAMH,
OCHAILIEHHBIMU  TyaJIeTHBIMM  KOMHAaTaMH, TaOau4ykaMyd  HMHQOPMALMOHHO-
HABUTALIMOHHOW MOJEPKKU.




X. ®OH/bI OHNEHOYHBIX CPEJICTB
Kpurepun oieHOYHBIX CPEACTB
JIJIs TeKyIIeH aTTecTaluy MPU U3YYCHUH JUCIHUILIUHBI «[I[pUKIaHbIC METOIbI
MAIIIMHHOTO O0YYCHHMS U aHAJIM3a JaHHBIX» UCIIOIB3YIOTCS CACAYIOIINE OIICHOYHBIC
CpeicTBa:
1) Ycrabriii onpoc (YO):

CobecenoBanne (KOHCYIbTaNUs ¢ Tipenoaasareiem) (YO-1)
2) [Tucemennsie padots (I1P):

Occe (ITP-4)
Koncnexr (ITP-7)

[Mpakrnueckas pabora (ITP-11)

Ne
/1

Kontponmpyembie
paznesnsl / TeMbI
JUCLUIUTAHBI

Kogp! u stansr popmupoBanu

R4

KOMIISTEHITNH

OneHouHbIE CpeAcTBa

TEeKYIUN
KOHTPOJIb

MIPOMEXKYTOUH
as aTTecTauus

Monyns |

TIK-1, TIK-2, TIK-3,

3HACT

YO-1

Bomnpocsr k

[1K-4

CobecenoBanue
I1P-4 DOcce
ITP-7 KoHcmiekT
I1P-11
[IpakTnueckas
pabora

9K3aMEeHY
yMeeT

BJIAJIEET

VO-1
CobecenoBanue
I1P-4 Dcce
ITP-7 KoHcmiekT
I1P-11
[IpakTnueckas
pabora

IK-1, IIK-2, IIK-3,
[1K-4

Bomnpoce! k
HK3aMEHY

2 Monyns Il 3HAEeT

yMeeT

BJIAJIEET

MeToauueckue PEKOMECHIANUH, OIIPEACIAIOIINEC MPOUHEAYPbI OHCHUBAHUSA
pPe3yJabTaTOB OCBOCHHUSA NUCHUILJIUHBI

Texkymasi arrectanusi cTyJeHTOB. TeKyllas arrecTalus CTYIAEHTOB IO
JUCUUIUIMHE TPOBOAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATUBHBIMU AKTAMHU
JIBOYVY u saBnsercst 00s3aTeIbHOM.

Tekymas arrectanus Mo AUCUUIUIMHE TPOBOAUTCS B (hOpPME KOHTPOJBbHBIX
MEpONpUATUI (3al[UTa 3CCe, 3allliTa MPAKTUYECKUX pabOT, TECTUPOBAHHE) IO
OLICHUBAHUIO (DAKTUUECKUX Ppe3yJbTaTOB OOYYEHHUS CTYJEHTOB OCYIIECTBISETCS
BEJIYILIUM IPENOJaBaATEIICM.

OObeKkTamMu OlIEHUBAaHUS BBICTYTIAIOT:



- yueOHasg JUCUUIUIMHA (AaKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTH
BBINIOJIHEHUS PA3IMYHBIX BUOB 3aJaHUM, OCEIAEMOCTh BCEX BUIAOB 3aHATUH IO
aTTECTyeMOU AUCIUILINHE);

- CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHU;

- YpPOBEHb OBJAJCHUS NPAKTUYECKUMHU YMEHUSMHU W HaBBIKAMH IO BCEM
BUJIaM y4eOHOM paOoThI;

- pPe3yJbTAThl CAMOCTOATEIBbHON pabOTHI.

OueHuBaHue pe3yJbTaTOB OCBOEHUS JUCLUMIUIMHBI Ha JTane TeKyllen
aTTeCTallul MPOBOJUTCS B COOTBETCTBHHM C HCIOJb3YEMbIMU OLIEHOYHBIMU
CPElICTBAMH U KPUTEPHUSIMHU.

IIpouenypa u KpuTepHu OLEHNBAHUS 3CCE

OneHrBaHWE 3alUTBl ACCE TMPOBOJUTCS MPU TPEACTABICHUU OCCE B
AJIIEKTPOHHOM BUJIE, MO ABYXO0aUIbHON HIKAJIE: «3aYTEHO», «HE3aUTECHOY.

OreHKa «3a4T€HOY» BBICTABIISIETCS CTYACHTY, €CJIA OH MPEACTABIISIET K 3alIUTe
3cce, YNIOBJIETBOPSIONIEE IMOCTAaBIECHHBIM K 3cce TpeOOBaHUAM (MCIOJIb30BAaHUE
JAHHBIX OTEYECTBEHHOW U 3apyOeKHOW JUTEpaTypbl, UCTOYHUKOB WHTEpHET,
uHGOpMAIIMK HOPMATHUBHO-TIPABOBOTO XapaKTepa U IMEpeJoBOM  IMPaKTUKH,
NpEe/ICTaBlIeHne KpaTKOTO TEPMUHOJOTMYECKOTO ClIoBaps 1O Teme), IIo
o(QOpPMJICHUIO, €CITU CTYIEHT JIEMOHCTPHUPYET BJIaJI€HHE METOJaMH U IpHeMaMu
TEOPETUYECKUX ACTIEKTOB pabOTHI, HE IOMYyCKaeT (PAKTUUECKUX OIINOOK, CBSI3aHHBIX
C TIOHUMAaHHUEM TIPOOJIEMEI.

OneHka «HE3auTEeHO» BBICTABISETCS CTYACHTY, €CIM OH HE BJajeeT
METOJlaMM U TpPUEMaMU TEOPETHUYECKHX aCIeKTOB paboThl, JOIYyCKaeT
CYIIECTBEHHbIE OIMMOKM B paboTe, CBsA3aHHBIC C IIOHUMAaHUEM MPOOJIEMBI,
NPEJICTABIISIET 3CCE C CYIIECTBEHHBIMU OTKJIOHEHUSIMU OT TPAaBWII O(POpPMIICHUS
MACbMEHHBIX PadoT.

[Ipouemypa u KpUTEpUM OLICHUBAHUS OTYETOB IO TAOOPATOPHBIM paboTam

OnenuBaHue  3amUThl  JTAOOpaTOpHOWM  pabOTBl  TPOBOJUTCS  TPH
MIPEICTaBIICHUN OTUYETA B AJICKTPOHHOM BHJIE, IO JBYX0AJUTHbHOM IIKAJIe: «3aYTCHOY,
«HE3AYTCHOY.

OreHKa «3a4TeHO» BBICTABISIETCS CTYACHTY, €CIIA OH MPEACTABISIET K 3aIUTE
oTyeT 1O JiabopaTopHOW paboTe, YIOBJIETBOPSIOMIUNA TPEOOBAHUSM IO
MOCTABJIICHHBIM 3aJ]aHUSM, TI0 O()OPMIICHHIO, IEMOHCTPUPYET BIIaJIEHUE METOaMHU
Y IpHeMaMU TEOPETUYECCKUX /WM MTPAKTUUECKUX aCMEKTOB PaOOTHI.

OrneHka «HE3auTEHO» BBICTABISCTCS CTYACHTY, €CIH OH HE BJIaJCeT
METOJaMH W MPUEMAMU TEOPETUUYCCKUX W/WIHM MPAKTHUECKUX ACMEKTOB PabOTHI,
JOMYCKaeT CyIIeCTBEHHbIE OMUOKM B paboTe, TMpeACTaBiIsieT OTYEeT C
CYIIIECTBEHHBIMHU OTKJIOHCHHUSIMH OT TIPaBUI 0POpPMIICHHUS TUCHMEHHBIX PaboT.



IIpome:xxyTouHasi arrecranus CTyAeHTOB. [IpoMexyTouHass arrecranus
CTyIEeHTOB Mo auctuiuinHe «llpuknagHpie METOAbl MAIIMHHOTO OOY4YEHHS H
aHaln3a JAHHBIX» MPOBOJUTCS B COOTBETCTBUHU C JIOKAJIbHBIMH HOPMATUBHBIMU
aktamu JIB®Y u saBnseTcs o013aTeIbHOM.

[TIpoMexxyTouHas arrecTanys Mo AUCHUIUIMHE MPOBOJIUTCS B BUJIE YK3aMEHa,
dbopma 3K3amMeHa - «yCTHBIN onpoc B (hopMe OTBETOB Ha BOMPOCHD, KITPAKTHUECKUE
3aJJaHUSl TIO TUTIAM)).

[lopsanok mpoBeaeHHsl dK3aMeHa, (opMma HK3aMEHAIMOHHOro Ouiiera
ONPEICIIEHBI JTOKAIBHBIM HOPMAaTUBHBIMU akTOM [IBOY «llonoxenune o Ttekymem
KOHTPOJIE YCIEBAEMOCTH, TEKYILEH W MPOMEKYTOUHOM aTTeCTallMM CTYJECHTOB,
oOyyaromuxcs IO TporpaMMaMm BBICIIETO oOpa3oBaHus (OakajiaBpuara,
CrielUanuTeTa U MarucTparypsi) B JIBOVY».

B sk3ameHanMoHHBIA OWJIET BXOMST JIBa BONPOCA M OJHO IMPAKTUUECKOE
3a7jaHue.

Kpurtepuu BoicTaB/IeHHS OLEHKH CTYICHTY HA JK3aMeHe 0 AUCHUIIINHE

bannsl Onenka sk3ameHa | TpeboBaHus K CPOPMUPOBAHHBIM KOMIIETEHITUSIM

(pedTuHTOB | (cTaHIapTHAs)

O OIICHKH)

86 -100 «OTIUIHOY» OneHKa «OTIMYHO» BBICTABIISIETCS CTYJIEHTY, €CIIH OH
IyOOKO M MPOYHO YCBOWJI MPOrPaMMHBIM Marepuar,
UCUEpIBIBAIOIIE,  IOCIEAO0BAaTENbHO,  YETKO |

JIOTUYECKH CTPOMHO €ro u3Jjiaraer, yMmeeT TEeCHO
yBSA3BIBATH  TEOPUIO C  IPAKTHKOW, CBOOOJHO
CIpAaBIIETCS C 3ajJadyaMd, BOIPOCAMU M APYTUMU
BUJIaMU TPUMEHEHHUS 3HAHU, IpUYEeM HE 3aTpyIHSACTCS
C OTBETOM IPU BUIOW3MEHEHUH 331aHUM, UCTIONb3YET B
OTBETE MaTepHall MOHOrpaHUuUecKoil JHUTepaTyphl,
MPaBIWJIBHO  OOOCHOBBIBA€T MPUHATOE  peEIIEHUE,
BJIa/ICET PAa3HOCTOPOHHHMM HAaBBIKAMH M TMPHUEMaAMHU
BBITIOJTHEHHS PAKTUYECKUX 3a/1a4.

76 - 85 «XOpOoHIo» OI_IeHKa «XOpOoHI0» BBICTABJIACTCA CTYHACHTY, €CJIM OH
TBECPAO 3HACT MATCpUAJl, TPAMOTHO U II0 CYHICCTBY
n3jaaract €ro, HC AOITyCKast CYHICCTBECHHBIX
HETOYHOCTEM B OTBETE€ Ha BOIIPOC, TMIPaBUIIBHO
MMPUMCHACT TCOPCTUUCCKUC TTOJIOKCHHUS IIPU PCIICHUU
MMPAKTHUYICCKUX BOIIPOCOB n 3aaay, BJIanaccT
H606XOI[I/IM]':>IMI/I HaBbIKaMH u npueMamMun nux
BBITIOJTHCHUA.

61 -75 «YZOBIIETBOPUTEIBHO» Onenka «YZOBIIETBOPUTEIBHO» BBICTaBJISIETCS
CTYACHTY, €CIIi OH MMEET 3HaHUS TOJILKO OCHOBHOI'O
MmaTepuaia, HO HE YCBOWJI €ro JeTajei, JIOomycKaer
HETOYHOCTH, HEI0CTaTOYHO MpaBUJIbHbIE
($OpMYIHPOBKH, HapyLIIEHUS JIOTMYECKOM




MOCJICAOBATCIIbHOCTU B H3JIOKCHHUU MPOrpaMMHOIO
Marcpuajia, HCIIBITBIBACT 3aTPpyAHCHUA npu
BBIITOJIHCHUH MMPAKTHYCCKUX pa60T.

0-60 «HEYIOBJICTBOPUTEIbHOY» | OLIEHKAa  «HEYIOBJICTBOPUTEIHHO»  BBICTABIICTCS
CTYAEHTY, KOTOpPBIA HE 3HAET 3HAYUTEJIBHOM 4YacTH
IPOTPaMMHOTO «HE MaTepuarna, JIOITyCKaeT
CYUIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIUMHU
3aTPYAHECHUSIMU BBITIONHSIET TPAKTHYECKUE pPabOTEHI.
Kak mpaBuio, OIEHKa «HEYJOBICTBOPUTEIHHO
«HEYIOBJIETBOPUTEIHLHOY CTaBHUTCS CTy/ICHTaM,
KOTOpbIE HE MOTYT MpOJOJDKUTH OOydeHue 0e3
JIOTIOJITHUTEIBHBIX  3aHATHM 1O COOTBETCTBYIOIIEH
JMCIIUTUTAHE.

OueHoYHbIE CPeICTBA /ISl IPOMEKYTOYHOM aTTecTalun

Bonpocsl k 3Kk3amMeHy

1. Monenu u ux CBOMCTBAa. AHATUTUYECKUN ¥ MHPOPMAITMOHHBIA TTOXO bl K
MOJIETUPOBAHMUIO.

2. ®opMBI TIpeICTaBICHUS, TUITBI U BUbl AaHAIU3UPYEMBIX JaHHBIX.

3. O0ydenue mojmenel «c yudmtelem» U «06e3 yuutens». OOydgaromiee u
TeCTOBOE MHOXecTBO. Omubku 06yuenus. IddexT nepeodyueHus.

4. O6mas cxemMa aHanu3a JaHHBIX. TpeOoBaHMA K alropuTMaM aHallu3a
JTAHHBIX.

5. OcHOBHBIC TIPUHIMIBI cOopa (dhopmanusaiuu) NaHHBIX. TpeOoBaHHS K
o0beMaM aHaM3UPYEMBIX JaHHBIX.

6. XapakrepucTrka 3TanoB TexHonoruu KDD.

7. Data Mining. XapakTteprcTrka KjIaccoB 3aad, pemaeMbix Mmetogamu Data
Mining.

8. [IporpamMMHBIi HHCTPYMEHTAPUIA JIJIS1 BBHITIOTHEHUS aHATN3a JaHHBIX.

9.1lenu, 3amau W OCHOBHOE COJEpKAHWE KOHCOJMUAAIMU JAaHHBIX.
O06o0611eHHas cxema IpoIecca KOHCOIUIAINH.

10. Xapaxkrepuctuka OLTP-cucrem.

11. TlpennochUlKM MOSIBACHUS CUCTEM MOIJEPKKH NPUHSATUS PEIICHUN
DSS. INonarue ESS, EIS u GDSS.

12. OcHOBHBIC MOJIOKEHUS KOHICTIIIUHA XpaHWIUI] JaHHBIX (DW).

13. Pensmmonnsie xpanwmnuiia 1aaabsix (ROLAP).

14. Texuonorus OLAP. CymHOCTh MHOTOMEPHOIO MpEACTaBICHUS
JTAHHBIX.

15. CrpykTtypa MHOTOMEpHOTO0 KyOa. PaboTa ¢ nu3MepeHusIMu.



16. Mmuoromepnsie xpanunuiia nanabix (MOLAP).

17. T'uOpuansie xpanunuuia nanasix (HOLAP).

18. BupryasbHble XpaHUIUILA JAHHBIX.

19. Ilenu, 3agauu 1 OCHOBHOE cojepkaHue mporecca ETL.

20. OcHoBHBbIE BUBI TPOOJIEM B JAHHBIX, U3-3a KOTOPBHIX OHU HYXAAIOTCS B
OYHCTKE.

21. Opranmzanus  mporecca  3arpy3kd  JaHHbIX B XPaHWIHUIIE.
[TocT3arpy3ouyHbie onepalum.

22. llpuumHBI OTKa3a OT UCTIOIB30BAHUS XPAaHMIUI TaHHBIX. OCOOCHHOCTH
3arpy3KH JJaHHBIX U3 JIOKAJTbHBIX HCTOYHUKOB.

23. OoOoraiieHne TaHHBIX.

24. llenu, 3amaum W OCHOBHOE COJCpXaHWE TpaHCHOpMAalUU JTaHHBIX.
Tpanchopmaliys TaHHBIX HA pa3HBIX dTaNaxX aHATUTHYECKOTO Mpotiecca. TUIHbIe
cpencTBa TpaHchOpMaIIiH.

25. OcobeHHocTy TpaHchOpMALMKM BPEMEHHBIX psiioB. CKoJb3siIiee OKHO.
[IpeobpazoBaHue AaThl U BPEMEHH.

26. TI'pynmupoBka W pa3rpynnupoBKa JaHHBIX.

27. CriocoObl CIUIHUSA TaHHBIX.

28. KBaHTOBaHue TaHHBIX.

29. Hopwmanuzaimus u KoaMpoBaHUE JaHHBIX.

30. Ienu, 3a1aun 1 OCHOBHOE COJIEPKaHNE BU3YaTU3alluU JaHHBIX. [ pynsl
METOJI0B BU3YyaJIU3AII1H.

31. Bmsyammsaropsl oomiero HazHaueHus1. OLAP-ananus.

32. Manunynsiuu ¢ uamepenusimu OLAP-ky06a.

33. BusyanuzaTopsl, mpuMEHsSEMbIE JUIsl OLIEHKH Ka4yeCcTBa MOJICIICH.

34. BusyanuzaTopbl, TpUMEHSIEMBbIC I HWHTEPIPETAIMU PE3YJIbTATOB
aHaM3a.

35. TexHOMOTHM M METOBI OIIEHKH KauecTBa JaHHBIX. [IpodaiauHr.

36. Ouuctka u npeaoOpadboTKa TaHHBIX.

37. TunuuHelii HAOOP WHCTPYMEHTOB MpenoOpadOTKM  JaHHBIX B
AHATMTUYECKOM MPUIIOKECHUH.

38. ®unbrpanus nanabx. OO6paboTKa TyOIMKATOB M MPOTHBOPEUHUH.

39. BrisiBieHHE aHOMATBHBIX U BOCCTAHOBIICHHUE MPOMYIIEHHBIX 3HAYCHU.

40. ANTOpUTMBI B METOJBI COKPAIICHHS YHUCIIa TPU3HAKOB.



OueHOYHBIE CPEICTBA ISl TEKYIIEeH aTTeCTAlINU
IIpuMepHBIE TEMBI 3cce

1. TexHOMOTHM aHATN3a JAHHBIX:

AHamMTHYeCKUH 1 HHGOPMAITMOHHBIN TIOXOIbI K MOJICITUPOBAHHUIO.

@DOpMEI MPEICTaBICHNUS, TUTIBI U BHJIbI aHATU3UPYEMBIX TAHHBIX.

HcTouHMKY JaHHBIX TS aHATTN3a.

2. Buzyanuszanuus 1aHHBIX:

Busyanuzatopsl o61ero Haznauenus. OLAP-ananus.

BusyanuzaTopsl, mpuMeHsieMbIe JIJIsl OLIEHKN KauyecTBa MOJIEIICH.

BusyanmzaTopsl, MpUMeHsAEeMbIE JUIT HHTEPIIPETAIIMH PE3YIbTATOB aHAIN3A.

3. Uuctpymentsl Data mining:

ITorck accolMaTUBHBIX MTPABHII

Knacrepuzanms

Knaccudukanus u perpeccust

TunoBsle 3a1aHKsI K IPAKTHYCCKUM 33 IaHUSIM

[TpakTraeckoe 3aganne Ne 1 «OCHOBBI pabOTHI ¢ aHATUTUIECKON
wiardopmoit Deductor studio»

Lens paGoThl: OBIaIETh OCHOBAMH PAaOOTHI C aHAIMTUYECKOH TuIaTGopMoit
Deductor studioy.

[Iporpamma paboTh

3aJlaHU€ UCXOJIHBIX TAHHBIX;

pa3paboTka MOJIEIIH;

KOMITBIOTEPHOE MOJIETMPOBAHHE;

aHaJIN3 TIOJyYCHHBIX TaHHBIX;

COCTAaBIICHHUE OTYETA, 3aIUTa PAOOTHI.

[Iporpammuo-anmnapatHoe obecniedenue: [I9BM IBM PC (oneparmonnas
cucrema Windows 10), ananmutudeckas miatdopma Deductor Studio.

[Tpaktuueckoe 3amanue Ne 2 «Tpancdopmarus ganabsix B Deductor Studioy.

Ilenws paGoThl: OBIaIETh HaBbIKaMU TpaHcopMmanuu qanHbX B Deductor
Studio.

[Iporpamma paboThI

3aJIaHle UCXOJIHBIX TAHHBIX;

pa3paboTKa MOJENH;

KOMITBIOTEPHOE MOJICITMPOBAHNE;

aHaJIU3 TIOJyYCHHBIX TAHHBIX;

COCTaBIICHHUE OTYETA, 3aIUTa PaOOTHI.

[Iporpammuo-anmapatHoe odecnieuenue: [I9BM IBM PC (onepanmonnas
cuctema Windows 10), ananurnueckas iargopma Deductor Studio.



IIpaktueckoe 3ananue Ne 3 «Co3nanue, 3al0JHEHNE U UCTIOJIBb30BAaHUE
xpanwumina nanabeix Deductor Warehouse Ha 6a3e Firebird»

Lenps paOoThl: OBNIaETh HABBIKAMU CO3JaHUS, 3aIIOJHEHUS U
UCIOJIb30BaHus XpaHuiuiia nanubix Deductor Warehouse na 0ase Firebird.

[Iporpamma pa®oThl

3aJlaHU€ UCXOJIHBIX TAHHBIX;

pa3paboTKa MOJIENH;

KOMITBIOTEPHOE MOJIEIMPOBAHME;

aHaJIM3 NOJyYCHHBIX TAHHBIX;

SQL Server coctaBiieHne 0T4€Ta, 3aIIUTa PAOOTHI.

[Iporpammuo-annapatHoe obecnieuenue: [I9BM IBM PC (onepanmonnas
cuctema Windows 10), ananurnueckas miardopma Deductor Studio Academic.

[Ipaktuueckoe 3ananue Ne 4 «OnpeneneHue NpeICTaBICHUS UCTOUHHUKA
JaHHBIX B IIpoeKTe ciyk0 Analysis Servicesy.

Lenps paOoThl: OBIAIETh HABBIKAMU MPEJICTABIICHUS HCTOYHHUKA JJAHHBIX B
npoekrte ciayk0 Analysis Services.

[Iporpamma paGoThI

3a/1aHUE UCXOJIHBIX JaHHBIX;

pa3paboTka MOJENH;

KOMITbIOTEPHOE MOAECIUPOBAHUE;

aHaJu3 MOJYyYECHHBIX JaHHBIX;

COCTaBIICHHUE OTYETA, 3aIUTa PabOTHI.

[Iporpammuo-anmnapatnoe obecniedenue: [I9BM IBM PC (onepammonnas
cuctema Windows 10 Professional), SQL Server Developer.

[Tpaktuueckoe 3amanue Ne 5 «OnpeneneHue u pa3BepThIBaHUE Ky0a.

Lens paGoThI: OBIAIETh HABBIKAMU OTIPEJICIICHHS M pa3BEPThIBaHUS Ky0a.

[Iporpamma paboThI

3a/laHA€ UCXOJIHBIX TAHHBIX;

pa3paboTKa MOJICTIH;

KOMIIBIOTEPHOE MOJIEJIMPOBAHME;

aHaJIu3 MOJYyYECHHBIX JAHHBIX;

COCTaBJICHHE OTUETa, 3aIUTa PabOTHI.

[Tporpammuo-anmapaTtHoe obecnieuenne: [I9BM IBM PC (onepanyonnas
cucrema Windows 10 Professional), SQL Server Developer.

[TpakTrueckoe 3ananue Ne 6 «MI3menenue mep, aTpuOyTOB U UEPAPXUID».

Llens paOoThl: OBIAIETh HABBIKAMU U3MEHEHHS MEP, aTpUOYyTOB M HepapXuid
IIPU KOMIIBIOTEPHOM MOJEIUPOBAHUH 3a/1a4.

[Iporpamma paboThI

3a/laHU€ UCXOJIHBIX JTAHHBIX;



pa3paboTKa MOJIENH;

KOMIIBIOTEPHOE MOJEIUPOBAHUE;

aHaJu3 MOJYyYECHHBIX JTaHHBIX;

COCTaBJICHHUE OTYETA, 3alllUTa PabOTHI.

[Iporpammuo-anmnapatHoe obecnieuenue: [I9BM IBM PC (onepaunonnas
cuctema Windows 10 Professional), SQL Server Developer.

[IpakTueckoe 3aganue Ne 7. « AcCOIMATUBHBIE TPABUIIA.

Lenp paOoThl: OBIAIETh HABBIKAMU IPUMEHEHUS ACCOLMATUBHBIX MPABUII
IPY KOMITBIOTEPHOM MOJEIUPOBAHUS 3a/1a4.

[Iporpamma paGoThI

3a/1aHUE UCXOJIHBIX JaHHBIX;

pa3paboTka MOJENH;

KOMITbIOTEPHOE MOJECITUPOBAHUE;

aHaJu3 MOJYyYECHHBIX JAaHHBIX;

COCTaBJICHHUE OTYETA, 3alllUTa PabOoTHI.

[Ipaktuueckoe 3ananue Ne 8. «OcHoBbl paboThl ¢ makeToM STATISTICA».

enb pabotsl: oBIageTh ocHoBaMH paboThl ¢ makeToM STATISTICA.

[Iporpamma paboTh

3a/1aHUE UCXOJIHBIX JaHHBIX;

pa3paboTKa MOJENH;

KOMITbIOTEPHOE MOJECITUPOBAHUE;

aHaJIU3 MOJYyYECHHBIX JAaHHBIX;

COCTaBIICHHUE OTYETA, 3aIlUTa PabOTHI.

[IpakTueckoe 3aganue Ne 9. «KiactepHslii aHaIM3»

Lens paGoThl: OBIaIETh HABBIKAMHU KOMITBIOTEPHOTO MOJICIIMPOBAHUS 3a/1a4
Ha OCHOBE KJIACTEPHOT'O aHAJIN3a.

[Iporpamma paboThI

3a/1aHUE UCXOJIHBIX JaHHBIX;

pa3paboTka MOJIENH;

KOMITBIOTEPHOE MOJECIUPOBAHUE;

aHaJIu3 MOJYyYECHHBIX JAHHBIX;

COCTaBJICHHE OTUETa, 3aIIUTa PaOOTHI.

[Ipaktrnueckoe 3ananne Ne 10. «PerpeccuoHHbIN aHATU3).

Lenps paboThl: OBIAaIETh HABBIKAMU KOMITBIOTEPHOI'O MOJEIMPOBAHUS 33124
METOJaMHU PErpPECCUOHHOIO aHAIN3a.

[Iporpamma paboThI

3a/1aHUE UCXOJIHBIX JAHHBIX;

pa3paboTKa MOJIENH;

KOMIIBIOTEPHOE MOJEIUPOBAHUE;



aHaJu3 MOJYyYECHHBIX JAaHHBIX;

COCTAaBJICHHUE OTYETA, 3allUTa PabOTHI.

IIpaktnueckoe 3amanue Ne 11. «MckyccTBeHHbIE HEHPOHHBIE CETH.

Lenps paGoThl: OBIaIETh HABBIKAMU KOMITBIOTEPHOI'O MOJEIUPOBAHUS 3a/1a4
HCKYCCTBEHHOW HEMPOHHOM CETH.

[Iporpamma pa®oThl

3a/1aHUE UCXOJIHBIX JAHHBIX;

pa3paboTKa MOJIEIH;

KOMITBIOTEPHOE MOJEITUPOBAHUE;

aHaJIU3 MOJYyYECHHBIX JAaHHBIX;

COCTaBJICHHUE OTYETA, 3alllUTa PabOoTHI.



