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AHHoTAUNMA

padoueii nporpaMmbl y4eOHOH JHCIHHIIMHBI
B1.B./IB.03.01 «XpaHWJIHIIA H CHCTEMBI HHTE/VICKTYAILHOTO aHAIN3A /IaH-
HbIX HA HHOCTPAHHOM SI3bIKE»

A1 NOATr0TOBKH faxkanaspos no nanpasiaennio 09.03.02 «Mndopmanuonusie
cHCTeMbl H TEXHOJOTHHY M0 HANPABJAEHHOCTH BoJiblIHe NaHHbIE H MALUHHHOE
o0y4denne (Machine Learning & Big Data) n

Leab ocBOCHHA TUCHMIWVIHHLL: [[E1bI0 JUCHUINIMHBL « XPAHUIIMLIA U CHCTE-
Mbl MHTC/JICKTYAIBHOIO aHalk3a JaHHbIX HAa HHOCTPAHHOM $I3bIKE» ABNSETCA OCBOC-
HWE CTYICHTAMH TEOPETHYCCKUX W TIPAKTHUECKWX 3HAHWH W TTPHOOPETEHHE YMEHWH
W HAaBBIKOB B 00JIaCTH NPOBEASHUS aHATMTHUECKOIO MCCIICAOBAHUS ¢ IPUMEHEHHEM
TEXHOIOMHi1 OOAbIIKMX JAHHBIX H BbIMOMHEHUA padoT no obecneyeHHo (PYHKUHOHH-
pOBaHNs 0a3 TAHHBIX W OOECTIEYEHHWIO WX WH(OPMAITHOHHOH 0€30MacHOCTH, a TAKXKE
OCYLUECTB/ATL JEJIOBYI0 KOMMYHHMKALMIO B YCTHOR M IUCbMEHHON (popmax Ha rocy-
JapcTBEHHOM si3blke Poccniickoil deaepalni 1 HHOCTPAHHOM A3bIKE.

MecTo AHCHHUITHABLI B YY¢OHOM ITAHE: BKJIKOUEHA B 4acTh, (POPMHPYEMYIO
yyacTHUKaAMU 00pa30BaTE/IbHLIX OTHOWEHWH (AMCUMIUIMHA 110 BLIOOPY) Y4YEOHOrO
TUTAHA MO HAMPaBIeHWKO MOATOTOBKK 09.03.02 «MH(]pOpMalHOHHEIE CHCTEMBI W TEX-
HOJIOTHUY.

TpebGoBaHusa K pe3yabTaTaM 0CBOEHHS IHMCUMILIHHBL. B PE3ybTaTe OCBOC-
HUS JWCIATUIMHEL QOPMHUPYIOTCA CIEAYIONINE KOMIIETEHIIHH (MHAWKATOpRI ). YK-4
(YK-4.2, YK-4.3), 11Koc-3 (I1Koc-3.1, 11Koc-3.3), 11Koc-9 (I11Koc¢-9.1, 11Koc-9.2,
[TKoc-9.3).
KpaTkoe conepkanne THCHUTLTHHEL
Oriuna 6a3 nanHblX 0T XpaHuauul JaHHbX. [Ipuuunsl nosenenus Xpa-
HUIHL JAaHHBIX. XPaHWIHLLE - HAACTPOHKA HAA CYLIECTBYIOWMMH 0a3aMH AAHHBIX.
OtnmuuntensHas 0co0eHHOCTE Xpanumnil. OCHOBHEIE TPeOOBAHUA K JAHHBIM, BBO-
IUMBIM B XpaHWIulle. 3anaud nocTpoeHusa Xpanunuma. MaTerpauus ¢ pa3idyHbl-
MH HCTOYHHMKAMU AaHHbIX. [lpeapaputenbHas odpaboTka AaHHBIX ANA WX JalbHEH-
IEero WCTONB30BAHNA B anroputMmax Data Mining. 3amnofTHEHWE TIPOTIYCKOB, CIM-
NJIMHT, peaakTHpoBaHue BoIOpocoB. KBaHToBaHue. KoHeunble knacebl. PazdueHne Ha
MHOKeCTBA. Penaktrporanne peiOpocos. Crnaxkueanue. [ pynmmuporka. /lata u Bpe-
M. Jononnenue nanubix. 3amena. Kpoce-radnuua. Odbenunenne. [lapamerpel no-
aci. Pazrpynnuposka. Ceéptka cTondbuop. Ckons3sawee okHo. CnusHue. CocanHe-
Hue. CoptrpoBka. ®uneTp cTpok. JIyOnWKaTel W MPOTHBOPEYHS BO BXOJHBIX JIaH-
HBIX. ABTOKOPPE/ISLMS UCXOAHBLIX NepeMeHHbIX. Koppensuuonnbiid ananus. Koad-
¢dbuuneHT koppensurn [lupcona. JlnnelHas perpeccus. Paz0OueHHe HA MHOXECTBA.
Ot0op ¢paxtopor m 3ammTa OT nepeodyueHnd. F-tect. Koappuiment nerepvuna-
nuy. Knacrepusauua. Llentpbl KinactepoB. ABTOONPEAEICHHUE YHCIA KIACTEPOB.
Hopmanuzauua aaHHbiX. Anroput™ CLOPE. Ko3dduuueHT OTTalkuBaHUA. anro-
put™m kmacrepusannn EM. Mennannag momugukarms. Monens ARIMAX. Cpenne-
KBaApPaTUUECKas OLIMOKA Ha 00YUYaIOLLEM MHOKECTBE. MUHMMa/IbHASA AO0CTOBEPHOCTD
npasunia. MUHUMaNbHBIA TH(T npasuia. MakcimalbHOE YHCI0 clieacTBUHA. Mcnonb-
30BAHME HEAPOCETH 14 3a1auu perpeccun. PazOueHre Ha MHOKeCTBA. MeToa Banu-
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JauuH. Hactpoiika napamerpoB Heiipocetn. ITapametpsl 00yuenunsa. Kputepuu ocra-
HoRa. Ctparerus onTuMu3army. Mcmome30Banne HEHpOCceTH s 3a7a9l Kiacchu (-
KaLHH.

Differences between databases and data warehouses. Reasons for the emer-
gence of Data Warchouses. Storage - add-on over existing databases. Distinctive fea-
ture of Vaults. Basic requirements for data entered into the Warchouse. Tasks of
building the Repository. Integration with various data sources. Data preprocessing for
further use in Data Mining algorithms. Gap filling, sampling, outlier editing. Quanti-
zation. Final classes. Splitting into sets. Editing outliers. Smoothing. Grouping. Date
and time. Data completion. Replacement. Cross table. An association. Field options.
Ungrouping. Collapse columns. Sliding window. Merging. Compound. Sorting. Row
filter. Duplicates and contradictions in the input data. Autocorrelation of original var-
1ables. Correlation analysis. Pearson’s correlation coefficient. Linear regression. Split-
ting nto sets. Selection of factors and protection from overfitting. F-test. Determina-
tion coefficient. Clustering. cluster centers. Auto-detection of the number of clusters.
Data normalization. CLOPE algorithm. repulsion coefficient. EM clustering algo-
rithm. Median modification. ARIMAX model. Root-mean-square error on the train-
ing set. The minimum certainty of the rule. Minimum lift rules. The maximum num-
ber of consequences. Using a neural network for a regression problem. Splitting into
sets. validation method. Setting the parameters of the Neural Network. Learning op-
tions. Stop criteria. Optimization strategy. Using a neural network for a classification
task.

O0wasa TpyaoeMKOCTb AMCUHILIHHBI COCTAaB/AsIeT: 3 3aQUCTHLIC CAWHMLIbI
(108 wacos).
HIpomekyTOUHBIA KOHTPO/bL: 3a4€T ¢ OLEHKOIA.



1. Heab ocBOEHHS AHCUHIJIHHBI

Lienbio AMCcUMIUIMHLL « XPaHWIMILA U CUCTEMbl UHTEUIEKTYAILHOIO aHalu3a
JAHHBIX HA HHOCTPAHHOM A3bIKE» ABNACTCA OCBOCHHE CTYACHTAMM TEOPETHYECKHUX W
TIPAKTHYECKAX 3HAHWH W MPHOOPETEHNE YMEHWH W HABBIKOB B 00J1aCTH MPOBEICHHUS
AHAJIMTHYECKOIO UCCIEA0BAHUA € NMPUMEHEHMEM TEXHOJOIUH QOMbLIIMX AAHHBIX U
BBINONHEHHUA paboT no obecneueHno PyHKUHOHNPOBaHNUA 0a3 JaHHbIX W odecneye-
HWIO WX WHHOPMAIIMOHHOI 0€30TIaCHOCTH, a TAKKE OCYIIECTRIATE JEJTOBYK) KOMMY-
HUKALMIO B YCTHOH U IMCbMEHHOH (hOpMAax HA IOCYAAPCTBEHHOM S3blke Poccuiickoi
Mdenepalii U MHOCTPAHHOM SI3bIKE.

2. MecTo AHCHHNJIMHBI B YY¢0OHOM MPOIecce

Hucuuniuia « XpaHuinuma 1 CUCTEMbI MHTEJUIEKTYAILHOIO aHa/IM3a JAHHBIX
HAa WHOCTPAHHOM $3bIKE» BKJKOUYEHA B 4acTb, (DOPMUPYEMYH YUaCTHHKAMH 00paz3o-
BaTEIBHBIX OTHOWIEHWH (JMUCIMIUTHHA MO BRIOOPY) yueOHOTO ruiaHa. JIMcuMITHHa
«XpaHWJIHLLA W CHCTEMbl MHTENNEKTYAIBHONO aHalW3a AaHHbIX HA MHOCTPaHHOM
SI3BIKEY PEATM3YETCS B COOTBETCTBIH ¢ Tpebosannsvu ®I'OC BO, mpodeccnonas-
noro cranaapra, OllOIl BO u Yuebunoro mrana no vanpaenenuo 09.03.02 «Mu-
(opMaUHOHHBIE CHCTEMBI U TEXHOIOTHHY.

TTpenmecTBYROIMMA KYPCAMH, Ha KOTOPBIX HETMOCPEACTBEHHO OasHupyercs
JUCLIUMILIMHA « XPAHWIALIA U CUCTEMbL MHTEUIEKTYAILHOIO AHANM3A JAaHHbIX HA HHO-
CTPaHHOM SA3bIKE» ABMAKOTCA «BBeaecHUE B KOMMBIOTEPHBIE HAYKH HA WHOCTPAHHOM
A3BIKE», «MaremaTiuecknii anamnsy, «MareMarnueckas CTaTUCTHKAY, « Teopust Be-
POATHOCTENY , « AJITOPUTMU3ALUA U IPOIPAMMUPOBAHUEY, « OCHOBLL HAYKU O JAHHbIX
(Data Science)», «AHaIM3 3KOHOMHYECKUX JAHHBIX C MCMONb30BAHMEM COBPEMEH-
HBIX WH(QOPMAITHOHHEIX TEXHONOTHIT Ha WHOCTPAHHOM sI3bIKe», AHAJIN3 3KOHOMHUE-
CKUX JAAHHBIX C UCIO/IL30BAHUEM COBPEMEHHBIX UH(POPMALUOHHBIX TEXHOIOTURY .

HAucurninnHa «XpaHWIuWa U CHCTEMbl HHTENICKTYATbHOTO aHAINW3a JaHHbIX
HA UHOCTPAHHOM SA3bIKE» ABJISETCA OCHOBONOJIArAOLIEH I8 H3YYEHHS CIEAYIOLLUX
JUCLUIUIMH: «AAMHHUCTPUPOBAHHE HH(OPMALUMOHHBIX CUCTEM», «MHOroMepHbIe
CTATHCTHUYECKHE METOMB, «METOMR HWCKYCCTBEHHOTO HWHTEIEKTa», «bombime
JAHHBIEY.

Pabouas nporpamma AWCUMNIHHBI « XPaHHUAHLIA U CUCTEMbl WHTEINEKTYalb-
HOTO aHATM3a JIAHHBIX HA WHOCTPAHHOM SI3BIKE» JUTSI MHBATH/IOB W JINI] C OTPAHWYEH-
HbIMU BO3MOYKHOCTSAMU 340POBbs Pa3padaThlBACTCs MHIMBUAYAIILHO C YYETOM OCO-
OeHHOCTEe NCUXO(U3UUECKOr0 Pa3BUTHA, WHAMBHAYAIbHBIX BO3MOMKHOCTEH W CO-
CTOSTHHS 3/T0POBBS TAKHX 00VYAOIINXCS.

3. IlepeyeHb MIAHUPYEMBbBIX Pe3YJILTATOB 00y4Y€HHS 10 AUCLUILIHHE,
COOTHECEHHbIX € VIAHHPYEMbIMH Pe3y/1bTATAMH 0CBOEHHS 00pa3oBaTe/1bHO
MPoOTrpaMMBI

OO0pa3oBaTeNbHEIE PE3YIBTATE OCBOSHHUS TUCIHIUTHHBI O0YHAOIIAMCS, TIPEI-
cTaBieHbl B Tadmuie 1.



4. CTpYKTYpa H COACPKaAHAE THCITHILTHHEI

4.1 Pacnipene/ieHde TPYA0EMKOCTH AUCIHILTHHEI 0 BH/IaM padoT
o ceMecTpam

O0was Tpya0EMKOCTb AUCUMIUIMHLL cocTaBiser 3 3au.en. (108 vacoB), ux
pacTpeieNIeHne Mo BUaAaM padoT ceMecTpam MPEeACTARICHO B Ta0HIE 2.



TpeOoBanus K pe3yJbTaTaM 0CBOCHHS Y9eOHOH THCIHILTHHBI

Tabmauua 1

Kon
KOMIIC-
TEHLHH

Conepxanue

KOMIETEHLMH (UK e€ 4acTu)

HunukaTopsl Komre-
TEeHLMHA

B pesynprare nsyueHus yueOHOH TUCIMILTHHEI 00YUAIOIIHECST TOJLKHBI:

3HAThb

YMETh

BJIaJCTh

YK-4

CnocobeH oCyImecTBIATE fe-
JIOBYIO KOMMYHHKALHIO B yCT-
HOM M nMcbMeHHOH dopmax Ha
rOCyJapCTBEHHOM s3bIke Poc-
cuiickoil @eaepalni U HHO-

CTPaHHOM(BIX) sA3bIKe(ax)

VK-4.2 Ymers: npu-
MEHSTL HA NPAKTHKE
HEJIOBYI)  KOMMYHH-
KAalMK B YCTHOH M
MUCbMEHHOMH (popMax,
METONBl M  HaBbIKH
OenoBoro  oOuIeHHs
Ha PYCCKOM M WHO-
CTPAHHOM SI3bIKaX

TIPHMEHSITh Ha TPAKTHKE
AEJIOBYI0 KOMMYHHKALHIO
B cepe paborel ¢ XpaHu-
JHUIAMHK JaHHBIX H HX
AHAJIM30B B YCTHOI M
MHCBEMEHHOM hopMax Ha
PYCCKOM H HHOCTPaHHOM
A3BIKAX

YK-4.3 Bnanerb: Ha-
BLIKAMH YTEHHS U Ie-
peBOIa TEKCTOB Ha
WHOCTPAHHOM  SI3BIKE
B IpodeccHOHAIBHOM
OOLLEHNY, HAaBBIKAMHU
JENOBBIX  KOMMYHH-
Kaluui B YCTHOH H
MHCBMEHHOH  opme
Ha PYCCKOM M HHO-
CTPAHHOM SI3BIKAX;
METOIMKOH  COCTaB-
JMeHUS CYKIEHHS B
MEKJIMYHOCTHOM  J1e-
JIOBOM OOIIEHHH Ha
PYCCKOM H  HMHO-
CTPAHHOM SI3bIKAX

HaBbBIKAMH YTCHHUA M1 ME-
PeBO/Ia TEKCTOB HA MHO-
CTPaHHOM SI3bIKE B 00-
JTaCTH XPAHUIIHII U HH-
TEeJJIeKTYaJbHOTO aHa-
JIU3a JaHHBIX.

I1Koc-3

CrnocoGHOCTD BBIMOHATD pPa-
Hotbl no obecneueHno QyHK-

I1Koc-3.1 3nare: no-
HATHE «LEJOCTHOCTh

MOHATHE «IEITOCTHOCTDL
ba3 HAHHBIX» , TPUYHHBL




LIHOHHMPOBaHMs 0a3 DaHHBIX H
obecrneueHHI0 UX HHpopMa-
UUOHHOH De30naCHOCTH

0a3 TaHHBIX), [IPHYH-
HEI HAPYIIEHHS 1IE10-
CTHOCTH 0a3 NaHHbIX;
Croco0Bl 10CTHKEHHS
Oe3zomacHoOCTH 0a3
TAHHBIX

HapyHICHHA OCIOCTHOCTH
basz u XPpaHHIHLI JaHHBIX.

TIKoc-3.3 UmeTh Ha-
BBIKH, COTIPOBOKIC-
HHs1 0a3bl JAHHBIX B
OTIepaTHBHOM H
obecnevnBaroem
PEKUMAX

COTIPOROKIEHUS Da3bl H
XpaHUJTHINA AAHHBIX B
ONEepaTHBHOM H o0ec-
MCUHBAIOIICM PEKHMAX

ITKo0c-9

CnocobeH npoBOAHTL aHA -
THYECKOe HCCIeNOBAHHE C
MPUMEHEHUEM TEXHOJIOTHIT
DONBIINX TaHHBIX

MKoc-9.1 3nare:
npeaMeTHyIo 001acThb
aHaNHu34, TUMBI OOJb-
HIHX JJAHHBIX, HCTOU-
HHKH U METOZBI 13-
BIICUCHHS HHPOpMa-
LHH, TeOpeTH‘leCKHe
H ]'lpl‘]KJTaJJ_H bl OCHO-
BBl aHAJTH3A, TEXHO-
JIOTHH XpaHEHHA U
obpaboTkH, coBpe-
MCHHBIC METOIBI H
HHCTPYMEHTANIbHBIE
CpeAcTBa aHaM3a
OONBINHX JaHHBIX

THIEI JAHHBIX, HCTOYHHKH
1 METOAbL H3BJICYECHHA
HH(OPMALIHH, TEOPETHYE-
CKHE U MPHKJIATHBIE OC-
HOBBI HHTEJJICKTYAIBHOTO
aHamN3a, TeXHOJIOrHH
XpaneHus n 0dpadoTky,
COBpeMeHHb[e METOAb] 1
HHCTPYMEHTANIbHBIE CPe/-
CTBa aHaaH3a OONBIINX
TaHHBIX

TIKoc-9.2 Ymers:
OLIEHHBATh COOTBET-
CTBHE HADOPOB aH-
HBIX 337a4aM aHAIH3A
OONbINMX NAHHBIX,
HCITOJB30BATL MHCT-
PYyMEHTAJILHBIE Cpe-

oueHnsars HadOpLI faH-
HBIX METOAdMH HHTEJLICK-
TYaJabHOTO AHANH34 JaH-
HBIX, HCIIONB30BATL HHCT-
pPyMEHTAaNBHbBIE CPeacTBa
IUISL U3BJIeUEHMS, NPeoDd-
pPa30BaHusl, XpaHeuus 1




CTBA IS H3BJICUEHH,
mpeoOpa3oBaHms,
xpaHenust u odpador-
KW JaHHBIX 3 paSHO—
POJIHBIX HCTOYHHKOE;
pa3padaThIBaTh U
OILIEHHBATh MOIEIIH
OOJNBIINX NAHHBIX,
aBTOMaTHSHpOBaTb
npouece aHanmsa
OONBINHX JAaHHBIX;
BH3YAIH3HPOBATH pe-
3YJILTATHI AHAIH3A
OONBIINX NAHHBIX

00pabOTKH TaHHBIX H3
Pa3HOPOOHBIX HCTOYHH-
KOB, Bl‘]3yaJ'[l/[3l‘]pOBaTb
Pe3yJbTaThl aHAIH3A
DONBIINX TaHHBIX

11Ko0c-9.3 HmeTs Ha-
BBIKH: BEIOOpA MCTOY-
HHKOB JaHHbIX, OUEH-
KH COOTBETCTBHA Ha-
0opa MaHHBIX Npen-
METHOI 00NIacTH H
3aJavaM aHaJTuTHYC-
CKHX pafort; nomyue-
Hus W PuibTpaumy,
H3BJIEUEHHA, POBEP-
KM, Q4YUCTKH, arpera-
UK U pa3padOTKH
MPEICTABICHHA
OonpIx 00BEMOB
JaHHLIX 13 re'TepO—
NréHHbIX HCTOYHHKOB

BBIOOpA HCTOYHHKOB
IDAaHHBIX, OLECHKH COOT-
BercTBua Habopa nau-
HbIX NpeaMeTHON odJac-
TH H 331a49aM aHaJIHTH-
4eCKHUX padoT; monyye-
HUA | QUIbTPALIMH, H3-
BJICUCHIHA, IPOBEPKH,
QYHUCTKH, arperaunn H
paspadoriu npexacras-
neHns OONbINHX QObe-
MOB JIAHHBIX M3 FeTEPO-
TE€HHBIX HCTOYHIKOB
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Tabnuua 2

Pacnpeaenienue Tpy10éMKOCTH JMCUHMILIMHBI 10 BHAAM padoT 1o cemecrpam

TpynoémkocTn,
S cemecTp
< qac.
Bua yuednoii padoTsl seero/*

O0man TpyA0€MKOCTb JHCITHIUTHHEI 110 yIeOHOMY TUTaHY 108
1. KonTakTHag pabdoTa: 50,35
AyauTopHasi pabota 50,35
6 Mo Yicie’
aexyuu (/1) 16
npaxmiveckue 3anamus (113) 34/4

KRoumakmudst paboma na npomescymoynom konmpone (KPA) 0,35
2. CamocrosiTerbHasa padora (CPC) 57,65
CAMOCIOAMEABHOE U3YUCHIUHE pa3()e_«108, CAMOROO2OMOBKA (ﬂp()-
DPAbOMEKA U ROGMOPENe IeKYUOHNO20 MAMEPUATA U MAMEPUATA
VUEOHIUKOG 1 YUeOnblX NOCOOUI, ROO2OMOBKA K NPAKMUYECKUM
3GHAMUAM U 1.0.)
Ilodeomosra k 3auemy (Konmpoas) 9

Bun npoMe;xyTOYHOr0 KOHTPOJIS:

334eT C OLICHKOM

* B TOM YHCJIE MpaKTHYCCKasd MOATrOTOBKA.

4.2 Coaep:kanue JHCUHMILIMHbI

Tabnuua 3
TemaTnueckuii J1aH yueOHOlH JHCHHILINHBI
AyauropHas
HaunmenoBaHue pa3aesioB H TeM AHCIHILIHH patora BECAYIIO
Gy aneao) Bceero J n3 | nKp pHasi
BCEro pabora CP
/*

Tema 1 Texnonorua xpaHeHHs AaHHBIX MPU NPHHS-
THH PELIEHUH ‘
Theme 1 Technology of data storage in decision- 18 . o 10
making
Tewma 2 [IpenobpaboTka U KOHCOMHIAITAS JTAHHBIX 1 1 42 6
Theme 2 Data preprocessing and consolidation
Tema 3 Tpanchopmarus naHHBIX

" . 7 1 2 4
Theme 3 Data transformation
Tema 4 [IpensapurenbHblii aHANN3 JAHHBIX

: 10 2 4 4

Theme 4 Preparatory data analysis
Tema 5 Perpeccus .
Theme 5 Linear Regression 11,65 2 4 5,03
Tema 6 Knacrepuzauus
Theme 6 Clustering 16 2 6 8
Tema 7 ARIMAX
Theme 7 ARIMAX 1213 0
Tema 8 AccoumaTHBHbBIE TPaBHIIA 12 2 2 8
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AyauTopHas
HaumeHoBaHHE PA3a€e/IOB M TEM THCHHILTHH pabota BEEAYARTD
anyac o) Bcero J 3 | nKp pHas
Beero padora CP
/*
Theme 8 Association Rules
Tema 9 Heiipocers
Theme 9 Neural network = 2 4 .
Konrakrnas pabora Ha nmpoMexyTo4HOM KOHTPOJIE
(KPA) 0,35 0,35
Bceero 3a S cemecTp 108 16 | 34/4 | 0,35 57,65
Hroro no AHcuHILIHAE 108 16 34/4 | 0,35 57,65

* B TOM UHCIIC MNPaKTHYCCKasa MOAroTOBKa

Tema 1 TexHoaorus XxpaHeHHs1 JAHHbIX NPH NPHHATHH pPelLeHHi

Theme 1 Technology of data storage in decision-making

Ommmunst 0a3 J@HHBIX OT XPAHWIUIL JIAHHBIX. [IpUYMHBI TIOSIBICHUS
Xpanunuuy JaHHbIX. XPaHWIMLIE - HAACTPOMKA HAJ CYLUECTBYHOLIMMH Oazamu
naHHbx. OTnuuuTenbHas ocoOeHHocTh XpaHunuil. OcCHOBHbIE TPeOOBaHHS K
JIAHHBIM, BBOJUMBIM B XPaHWININE. 3a/1a9 MOCTpoeHus Xpanwmmima. HMarerpa-
LM C Pa3IMYHbIMU UCTOYHMKAMU JaHHbix. SOAP-3anpoc. REST-3anpoc. Boiosn-
HeHue nporpaMmMel. M3snedenmne XML.

Differences of databases from Data Warehouses. The reasons for the emer-
gence of Data-storage-data. Storage - add-on over existing databases. A distinctive
feature of the Vaults. The main requirements for data entered in the Warehouse.
Warehouse building Tasks. Integration with various data sources. SOAP request.
REST request. Program execution. XML extraction.

Tema 2 Ilpeno0OpaséoTka H KOHCONUIAUMA JAHHBIX
Theme 2 Data preprocessing and consolidation

[TpenpaputenbHas 0OpaboTka AaHHBIX AJ UX JATbHEHIIErO UCMONb30Ba-
HUs B aroputmax Data Mining. 3anoiaHeHne nponycKoB, COMIUTHHT. KBaHTOBaHHE.
Koneunrie knaccsl. Paz0uenre Ha MHOKeCTBA. Penaktuposanne BEIOPOCOB. Criiau-
BAHUE.

Data preprocessing for their further use in Data Mining algorithms. Gap filling,
sampling. Quantization. Final classes. Splitting into sets. Editing outliers. Smoothing.

Tema 3 Tpauchopmauus JaHHLIX
Theme 3 Data transformation

Habop KOMNOHEHTOB /15 MEPBOHAYAJILHOM MOATOTOBKU U MPOCTOH 00paboTKu
WCXO/IHBIX HA0OPOB MaHHbIX. [ pynmuporka. /larta w Bpems. J[OMOTHEHHE TAHHBIX.
3amena. Kpocc-radbmua. Oobenunenue. [lapamerpsl nosei. Pasrpynuuposka.
Ceéprka cronduos. Cxons3swee okHo. CnusHue. CoeauneHue. COpTUPOBKA.
DUNBTP CTPOK.

A set of components for initial preparation and simple processing of initial data
sets. Grouping. Date and time. Data completion. Replacement. Cross table. An asso-
ciation. Field options. Ungrouping. Collapse columns. Sliding window. Merging,.
Compound. Sorting. Row filter.

Tema 4 IlpeaBapureibHbIiH AHAJIH3 JTAHHBIX

Theme 4 Preparatory data analysis
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HyOnukarsl M MPOTUBOPEUHS BO BXOAHBIX JaHHBIX. ABTOKOPPEAALMS HCXO-
HBIX TIEpeMEHHEIX. KoppemsumonHsii anamns. Koagguiment xoppensimn [Tupeona.
Koadpuuuent Tay-b KeHaanna. 3kcTpeMyM B3aHMOKOPPEISALUMOHHONA (hYHKLUH.
Koaddunnent koppensiun CriupMeHa.

Duplicates and contradictions in the input data. Autocorrelation of source vari-
ables. Correlation analysis. Pearson's correlation coefficient. Kendall's Tay-b coeffi-
cient. Extremum of the cross-correlation function. Spearman'’s correlation coefficient.

Tema 5 Jluneiinas perpeccus

Theme 5 Linear Regression

Jnneitnas perpeccusi. Hactpolikn Hopmanmsaimn. PasdrieHne Ha MHOMKECTRA.
Hacrpoiika Jiuneiinoil perpeccuu. Jeraibubie HacTpoiiky. Ordop GpaxTopos U 3aluu-
Ta oT nepeodyueHHud. F-tect. KoapdpuumeHt aerepmMuHauni. CKOPpPEKTHPOBAaHHBI
kod(pdrummenT aerepmuHannn. MadopMannonnerii kputepnii Axkanke. Uadopmanu-
OHHbIA KpuTepuil Baiicca. MudopmaunoHHblii kpuTepuit XaHHaHa-KeuHa. Tlopor
3HAYNMOCTH TpH ao0asmeHnn (paktopa. TTopor 3HAUMMOCTH MPH UCKITHOYEHUH (DaK-
TOopa.

Linear regression. Normalization settings. Splitting into sets. Sctting up a linear
regression. Detailed settings. Selection of factors and protection against overfitting.
F-test. Determination coefficient. Adjusted coefficient of determination. Information
criterion Akaike. Bayes information criterion. Hannan-Queen information criterion.
Threshold of significance when adding a factor. Threshold of significance when
excluding a factor.

Tema 6 Knacrepuszanns

Theme 6 Clustering

Knacrepuzauns. LlenTpsl KnactepoB. ABTOONPEACIIEHUE YKCIA KIACTEPOB.
Hopmanuzauua aaHHbiX. Anroput™ CLOPE. Ko3dduuueHT OTTalkuBaHUA. anro-
purM Knacrepuzauun EM. Meauannas moauduxauus.

Clustering. cluster centers. Auto-detection of the number of clusters. Data
normalization. CLOPE algorithm. repulsion coefficient. EM clustering algorithm.
median modification.

Tema 7 ARIMAX

Theme 7 ARIMAX

Mopenb ARIMAX pid aHanu3a BpEMEHHBIX PAJOB KaK UHTEIPUPOBAHHAS aB-
TOPErpecCHs, CKONb3SLIECE CPEAHEE C BO3ZMOKHOCTLH) yyeTa JOMOAHUTENbHbIX BHELL-
HUX (pakTopos. [Topsanok cesonHOi AR vacTi. TTopSI0K CE30HHOTO HHTETPHPOBAHHUS.
[Topanok cezounoii MA wvactu. [lepuon ce3oHHO cocrasistoweid. CpeaHexksaapa-
THYecKasi owrbKka Ha oOyuarowleM MHoxecTBe. Cpeanas adcontoTHas oludka Ha
o0yyvaroImemM MHOKeCTBE., CpeHssS OTHOCHTENbHAS OMMOKa Ha 00ydaromeM MHOXKe-
crse. Koapduuuenr nerepmunauun. CKOppeKTUpoBaHHbld Ko3(pUUUEHT AeTEPMU-
HaTAH,

ARIMAX model for time series analysis as an integrated autoregression, mov-
ing average with the possibility of taking into account additional external factors. The
order of the seasonal AR part. The order of seasonal integration. The order of the sea-
sonal MA part. The period of the seasonal component. Root-mean-square error on the
training set. Average absolute error on the training set. Average relative error on the
training set. Determination coefficient. Adjusted coefficient of determination.



Tema 8 AcconmaTuBHBIC MPaBHIIA

Theme 8 Association Rules
AcCOUMaTHBHBIC MpPaBHia B TPAH3aKUMOHHBIX JaHHBIX. MUHHUMAalIbHAS MOJACPIKKA.
MunuManeHas JTOCTOBEPHOCTh TIpapuia. MHUHMManbHBI JTUQT mpasuna. Makcu-
MaJIbHOE 4UCII0 cneacTBuii. [lonsTus U METOABL BIABIIEHUS 3AKOHOMEPHOCTEN B UH-
TEJICKTYaIbHOM aHaln3¢ JaHHbIX. Fcnonb30BaHUE BBISBICHHBIX 3aKOHOMEPHOCTEH
JUTS. TIPE/ICKa3aH’sl HEW3BECTHBIX 3HAYCHHWH (IMMPOTHOCTHYECKOE MOJCITMPOBAHUE).
Ananus UCKIOYEHUH, IPEAHAZHAYEHHDBIA 1)1 BLIABICHHWS W TOJIKOBAHUS AHOMAJIUN B
HalICHHBIX 3aKOHOMEPHOCTSIX.

Association rules in transactional data. Minimum support. The minimum cer-
tainty of the rule. Minimum lift rules. The maximum number of consequences. Con-
cepts and methods of identifying patterns in data mining. Applying the discovered
patterns for prediction of unknown values (predictive modeling). Analysis of excep-
tions designed to detect and interpret anomalies in the discovered patterns.

Tema 9 Heiipocers

Theme 9 Neural network

HMcnonb3oBaHue HelpoceTH ans 3aaaun perpeccuu. PazdueHre Ha MHOXKECTBA.
Merton paympanmu. HacTtpoiika mapaMmetpor Heiipocetn. TlapameTpsl 0oOy4eHMS.
Kpurepuu ocranosa. Crparerusa ontumusanun. Menons3zoBanue Heiipoceru Ui 3a-
JlauM KnaccupuKaLuH.

Using a neural network for a regression problem. Splitting into sets. validation
method. Setting the parameters of the Neural Network. Learning options. Stop crite-
ria. Optimization strategy. Using a neural network for a classification task.

4.3 Jlekuuu /npakruyecKue 3aHsiTusi

Tabmuna 4
ConepkaHue JEKIHH /MPAKTHYCCKAE 3aHATHS H KOHTPOJILHBIC MEPONPHSITHS
@opmupyem Kou-
bI¢ BO
KOMIEeTeHIH B Ya-
Ne N No 1 Ha3BaHHe MPAKTHYECKHX H coB/ uz
i ¢ paiaeJia Rt Ti (H KOHTPOJBLHOI'O s
HAHKATOP | yeponpusTHS MPAKTI-
bl) yeckas
mojaro-
TOBKA
1 Tema 1 Texnono- | Jlexuusa 1. Texnonorus xpane- | [TKoc-3.1 2
rUs XpaHeHHs HHS TAHHBIX MPH NPUHATHH ITKoc-9.1
OaHHBIX IIPH [IPHU- | PELICHUN VYK-4.2
uaTiu pemennii | Lecture 1 Technology of data
Theme 1 Tech- storage in decision-making
nology of data IMpaxtuucckas padora Ne 1. [1IKoc-3.3 Yrenue, nepe- 2
storage in deci- IIpHHIMTIBT paboTH ¢ XpaHHITH- [MKoc-9.2 BOJ, 3aL11TA
sion-making aMH JAHHBIX [MKoc-9.3 paborebl
Practical lesson Ne 1. Principles | yR_4 2
of working with data stores VK-43
IpakTiueckas pabora Ne 2. Mu- | TTKoc¢-3.3 3amuTa paboTel 2/2
Terpauus ¢ pasnuyadeiMu 6azamMu | TTKoc-9.2
AQHHELX IIKoc-9.3
Practical lesson Ne 2. Integration | y.42
with various databases
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@opmupyem Kon-
ple BO
KOMIIETEHIH Bux Ya-
Ne Ne u HA3BAHHE TPAKTHIECKHX " coB/ w3
it Ne pazgena RS (ascaTop KOHTPOJLHOO o
MEPONPHSITHA | ppagern-
hl) yecKan
mojaro-
TOBRA
INpakTiaeckas pabora Ne 3. Um- | [TKoe-3.3 3amwuTa paboTel 2
HOPT AaHHBIX B paszanuHbiX Qop- | [TKoc-9.2
MaTax ITKoc-9.3
Practical lesson Ne 3. Import data | y.4 2
n various formats
2 Tema 2 TTpenod- | Jexius 2 Tpenobpabotka u IMKoc-3.1 1
paboTKa U KOHCO- | KOHCOMUAALMS TAHHBIX ITKoc-9.1
munamis nasgex | Lecture 2 Data preprocessing and | VK-4.2
Theme 2 Data consolidation
preprocessing and IMpakruucckas padora Ne 4. [Moa- | TTKo¢-9.2 3amura paboTsl 4/2
consolidation POTOBKA JAHHBIX A4 AHATH3A [1Koc-9 3
Practical lesson Ne 4, Data prepa- | VK-4.2
ration for analysis MKoc-3 3
3 Tema 3 Tpanc- JNexums 3 TpaHchopmanus IMKoc¢-3.1 1
dopmaiust naH- NAHHBIX ITKoc-9.1
HBIX Lecture 3 Data transformation VK-42
Theme 3 Data MpaxTuucckas padora Ne 5. Cop- | TTKoc¢-9.2 Saumra padboTs
transformation THPOBKA, 0ObeANHERNE | pazae- | [TKoc-9.3
JeHUE HAOOPOB JaHHBIX VK-42
Practical lesson Ne 5. Sorting,
merging and splitting datasets
4 Tewma 4 [lpensa- Jexuus 4 MeTonpl aHAIM3a ITKoc-9.1 2
PHTCIBHBINA aHa- JAaHHBIX VK-4.2
JIMZ J1AHHBIX Lecture 4 Methods of data analy-
Theme 4 Prepara- | $is
tory data analysis | [TpaxTucckas paSora Ne 6. Bei- | ITKoc-9.2 3auuTa patoTsl 2
ABICHHE TyOIHKATOB M NpoTHBO- | [TKo0c-9.3
PCUMid BO BXOIHBIX JAHHBIX VK-4.2
Practical lesson Ne 6. Identifica-
tion of duplicates and contradic-
tions in the input data
Mpaxtruccras padora Ne 7. IMKoc-9.2 Urenue, nepe- 2
IlpeaBapHTE TEHEIH aHATH3 JaH- [1Koc-9.3 BOJI, 3aIITa
o YK-4.2 paboThI
Practical lesson Ne 7. Preparato- | yi_4 3
ry data analysis
5 Tema 5 Perpeccus | Jlexkuus 5 PerpeccHoHHBI IMKoc¢-9.1 2
Theme 5 Linear AHAIIN3 YK-4.2
Regression Lecture 3 Regression analysis
[Mpaktuucckas pabora Ne 8. ITap- | ITKoc-9.2 Yrenue, mepe- 2
HAA THHCHHAS perpeccus ITKoc-9.3 BOJI, 3allHTa
Practical lesson Ne 8. Paired Lin- | VK-4.2 pabors
ear Regression VK-4.3
INpakTiaeckas padora Ne 9. [MKoc-9.2 3amwuTa paboTh 2
MHo:xecTBEHHAs TUHEHHAY per- ITKoc-9.3
peccHs VK-42

Practical lesson Ne 9. Multiple
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Hepeqeﬂb BOIPOCOB AJis1 CAMOCTOSITC/ILHOIO H3YUYCHHUS TUCIHUILTHHBI

Dopmupyem Koan-
ble BO
KOMIIETEHUH Bux Ya-
Ne No 4 Ha3BaHHe MPAKTHYECKHX H coB/ ms
it Ne pazpena RS (rmkato KOHTPOJLHOO o
P | meponpusitus | ypaern
hl) yecKan
mojaro-
TOBRA
Linear Regression
6 Tema 6 Knacre- Jexuus 6 KnactepHsiii ananmus | 11Koc-9.1 2
pU3ALHSL Lecture 6 Cluster analysis VK-4.2
Theme 6 [IpakTrueckas padora Ne 10. 11Koc-9.2 3amuTa paboThl 2
Clustering Anroputm CLOPE. IIKoc-9.3
Practical lesson Ne 10. CLOPE VK-4.2
algorithm.
ITpakTuueckas padbora Ne 11. ITKoc-9.2 3amura paboTsl 2
Anroputm knactepusaun EM | I1Koc-9.3
Practical lesson Ne 11. EM VYK-4.2
Clustering Algorithm
7 Tema 7 ARIMAX | Jlekuna 7 Meron ARIMAX ITKoc-9.1 2
Theme 7 Lecture 7 ARIMAX method VK-4.72
ARIMAX IpakTiaeckas pabora Ne 12. ITKo0c¢-9.2 3amwuTa paboTel 2
Ananus BpCMCHHBIX P1a0B MCTO- | TTK0¢-9.3
aom ARIMAX VK-42
Practical lesson Ne 12, Time se-
rics analysis using the ARIMAX
method
8 Tema 8 Accouma- | Jlexmms 8 AccoLMaTHBHBIE ITKoc-9.1 2
TUBHBIC IIpaBUJIa | IIpaBHIIA YK-4.2
Theme 8 Lecture 8 Association rulcs
Association Rules | Ilpaktraeckas pabora Ne 13 Tlo- | [TKoc-9.2 Urenue, nepe- 2
HCK ACCOLUMATUBHBIX MPABHJI ITKoc-9.3 BOJI, 3alIUTa
Practical lesson Ne 13, Search for | YK-4 2 paboTHhI
association rules VK-4.3
9 Tema 9 Heiipo- Jlexums 8 Hetfiponnsie cetn ITKoc-9.1 2
CeThb Lecture 8 Neural networks VK-4.2
Theme 9 Neural MpaxTuucckas padora Ne 14 Bammra paboTs 2
network IpuMeHeHHe HEHPOHHOMH CeTH 1TKo0c-9.2
JUISL PETPECCHH 1IKoc-9.3
Practical lesson Ne 14. Applying | VK-4.2
a Neural Network for Regression
I1Koc-3.1 Tecruposanue )
1IKoc-3.3
HTOTOBHIH TECT TTO AUCLIUTITHHE Hiseci.]
[TKoc-9.2
[TKoc-9.3
YK-42
Tabnuua 5
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Ne pazaena u Tembl

IMepeueHns paccMaTpHBAEMBIX BOMPOCOB 15

n/m CAMOCTOSATETLHOT0 H3YIeHHS

1. | Tema | Texnonorus xpa- | Ornu4urensHas ocoOeHHOCTL XpaHunuil, OcHOBHBIE TpebOBa-
HEHMUA JAHHBIX NIPH MPpH- HUA K JdHHBIM, BBOJJUMEIM B XpaHMﬂHLI.le. Baﬂa‘{lfl MOCTPOCHUA
HATHH PELICHHIA XpaHunua.

Theme 1 Technology of | A distinctive feature of the Vaults. The main requirements for
data storage in decision- | data entered in the Warehouse. Warehouse building Tasks. (YK-
making 42 YK-43 TIKoc-3.1, I[TKoc-3.3)

2. | Tema 2 [Ipenodpadorka u | Ksanrosanue. Koneunpie knaccel. Criiaxusanue.

KOHCOJHMOALHS JaHHbIX Quantization. Final classes. Smoothing.
Theme 2 Data prepro- (VK-4.2, VK-4.3, TTKoc-3.1, TTKoc-3.3)
cessing and consolidation

3 Tema 3 Tpanchopmauus | JlononneHue nanubix, 3amena. Kpocc-tabnuua. Obbennnenue,
JTAHHBIX ITapametps noneii. Pazrpynnuposka. CeépTka cTONOIOB.

Theme 3 Data Cxonp3smee okno. Cmuanue. CoenuHeHHE.
transformation Data completion. Replacement. Cross table. An association.
Field options. Ungrouping. Collapse columns. Sliding window.
Merging. Compound.
(YK-4.2, YK-4 3, TTKoc-3. 1, TTKoc¢-3 .3, TTKoc-9. 1, ITKoc-9.2)

4 Tema 4 [Ipeasapurenn- Aprokoppensiuus ncxoausix nepemennnix. Koaodpduunent Tay-b
HBIH aHaJIU3 TaHHbIX Kennanna. DkctpemyM B3auMoKoppensiiinoHHoi Gynknun. Ko-
Theme 4 Preparatory data | adpduiment koppensiun CnupmeHa.
analysis Autocorrelation of source variables. Kendall's Tay-b coefficient.

Extremum of the cross-correlation function. Spearman's correla-
tion coefficient.
(YK-4.2, VK-4.3 TTKoc-9.1, ITKoc-9.2, [TKoc-9.3)

5 Tema 5 Perpeccusi Or6op dakropos u 3awmra or nepeodyyenus. Mudopmaumnon-
Theme 5 Linear Regres- | ublii kpurepuii Axauke. Mudopmaumonnsiii kpurepuii Baiieca.
sion Hnudpopmannonnsii kpurepuii Xannana-Keuna. Tlopor 3naum-

MocTH mpu aobasneHun ¢axrtopa. ITopor 3HauumocTH mpu uc-
KIIOUYeHHH (akTopa.

Selection of factors and protection against overfitting. Infor-
mation criterion Akaike. Bayes information criterion. Hannan-
Queen information criterion. Threshold of significance when
adding a factor. Threshold of significance when excluding a fac-
tor.

(VK-4.2, VK-4.3, [IKoc-9.1, ITKoc-9.2, [IKoc-9.3)

6 Tema 6 Knacrepusanus Koadduuuent orrankusanus. MenuanHas Mmoaudukanms.
Theme 6 Clustering Repulsion coefficient. Median modification.

(VK-4.2, VK-4.3, [IKoc-9.1, ITKoc-9.2, [1Koc-9.3)

9 Tema 7 ARIMAX Ilopsinox cezonHOit AR wacTu. Ilopsimok C€30HHOTO HHTETPHPO-

Theme 7 ARIMAX BaHus. [lopsnok cezonnoit MA wyactu. Ilepuoa cezonHoii co-
CTABISIOLLEHN.
The order of the seasonal AR part. The order of seasonal integra-
tion. The order of the seasonal MA part. The period of the sea-
sonal component.
(VK-4.2, YK-4.3, IIKoc-3.1, 1IKoc-3.3, IIKoc-9.1, 11Koc-9.2,
11Koc-9.3)

10 | Tema 8 AcconmaTHBHBIE | AHalH3 HUCKJIOYCHHUH, NpeIHA3HAUCHHBIHN 1A BBIIBJICHHS U TOJ-

npasuia
Theme 8 Association
Rules

KOBaHMs aHOMAaJIMi B HalJ@HHBIX 3aKOHOMEPHOCTSX.

Analysis of exceptions designed to detect and interpret anomalies
in the discovered patterns.

(VK-4.2, VK-4.3, [TKoc-9.1, TTKoc-9.2, [TKoc-9.3)
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No TlepeueHb paccMATPHBAEMBIX BOMIPOCOB AJIS
Ne pazaena u Tembl P ps P P

n/n CAMOCTOSITEIbHOT0 H3Y'1eHHS
11 | Tema 9 Helipocets Meton Banunauuu. Hactpoiika napamerpos Heiipoceru. Ilapa-
Theme 9 Neural network | merper 0Oyuenus. Kputepun ocranosa. Crpaterus OnTMMH3a-
ITHH.

Validation method. Setting the parameters of the Neural Net-
work. Learning options. Stop criteria. Optimization strategy.
(VK-4.2, YK-4.311Ko0c-9.1, [TKoc-9.2, [TKoc-9.3)

5. O6pa3zoBare/ibHble TEXHOJIOTHH

Tabnuua 6
IIpuMenenue aKTUBHBIX H HHTEPAKTUBHBLIX 00PA30BATEIbHBLIX TEXHOJI0T Wil
No HanmenoBaHue HCMOIb3yeMbIX AKTHBHBIX H HH-
Tema u popma 3aHATHS -

n/m TEPAKTHBHBIX 00PA30BATE/ILHBIX TEXHOJOTHI

Jekuua 6 Knactep- JI Jexmus-gusyanuzanms

HbIH aHAIHN3

Lecture 6 Cluster

analvsis
1. | Ilpaxtuucckas pabora | 13 Henoeas urpa

Ne 5. Copruposka,
0o0BeAMHEHHE H pas-
JCICHUC HADOPOB
JaHHBIX

Practical lesson Ne 5.
Sorting, merging and
splitting datasets

6. Telcyumifl KOHTPOIb YVCIIEBACMOCTH H NMPOMEKYTOYHANA aTTECTALUA 110
HTOTraM OCBOCHHS NHCIHHIIJIHHBI

6.1. TunoBbie KOHTPOJAbHBIE 32JaHHS HJIH HHbIe MaTepHUaJ/ibl, He00X0AUMbIe
JAJIS1 OLCHKH 3HAHMI, YMCHUH W HABBIKOB W (WJIM) ONBITA ICATE/IBHOCTH

Lipumep mecma

Example of the Test

1. What are the objectives of decision support systems:

a) data input;

b) data storage;

c¢) data analysis.

2. What task, solved with the help of decision support systems, is the main:
a) data input;

b) data storage;

c¢) data analysis.

3. With the help of which class of analysis tasks is carried out the grouping and
generalization of the necessary data analytics:
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a) information retrieval;

b operational analytical;

B) intellectual.

4. With what class of analysis tasks is the data search based on predefined que-
ries:

a) information retrieval;

b) operational analytical;

¢) intellectual.

5. With the help of which class of analysis tasks is the search for functional regu-
larities in the accumulated data, construction of models and rules:

a) information retrieval;

b) operational analytical;

¢) intellectual.

6. Which subsystems are included in the generalized architecture of the decision
support system:

a) information retrieval system;

b) data entry subsystem;

¢) storage subsystem,

d) analysis subsystem;

f) report subsystem.

7. In which subsystem is the operational processing of data based on the use of
DBMS:

a) information retrieval system;

b) data entry subsystem;

c) storage subsystem;

d) analysis subsystem;

f) report subsystem.

8. In which subsystem of the analysis subsystem, methods and algorithms for da-
ta mining are implemented:

a) subsystem of information retrieval,

b) operational analysis subsystem;

¢) intellectual analysis subsystem.,

9. In which systems, the presence of human factors when inputting data increas-
es the likelihood of erroneous data and can create local problems in systems:

a) decision support system,

b) OLTP system,

c¢) databasc management system;

d) economic information system;

f) information retrieval system.

10. What systems are required to ensure the formation of arbitrary queries to
the database:

a) decision support system;

b) OLTP system;

c) database management system,

d) economic information system,

f) information retrieval system.
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11. For which systems is the priority high performance and data availability:

a) decision support system,

b) OLTP system;

¢) database management system;

d) economic information system;

f) information retrigval system.

12. A data warehouse is

a) subject-oriented, integrated, unchanging, chronologically supported data set orga-
nized to support decision-making;

b) a model of a certain subject area, consisting of related data on objects, their proper-
ties and characteristics;

¢) a system that has the properties of input, storage and analysis of data, relating to a
certain subject area, with a view to finding solutions.

13. Select the data store properties:

a) subject orientation;

b) integration,

¢) chronological support;

d) unchangeability;

¢) redundancy;

f) priority of system characteristics.

14. The main purpose of OLAP-systems:

a) detection of hidden knowledge and patterns;

b) support of analytical activities;

¢) support for requests of analyst users;

d) input and storage of data.

15. Intelligent data analysis is

a) research and detection in raw data of hidden knowledge that were not previously
known, non-trivial, practically useful;

b) The technology of operative analytical data processing, using

methods and tools for collecting, storing and analyzing multidimensional data in sup-
port of decision-making processes;

¢) a subject-oriented, integrated, variable, chronological support data set organized to
support decision-making;

d) a model of a certain subject arca, consisting of related

data on objects, their properties and characteristics.

Bomnpockl K 3a4eTy ¢ OUEHKOIA

What DBMS levels are characteristic now for large organizations?

Describe the applicability of relational DBMS in PPR systems.

Describe the notion of "data warehouse".

What features have non-normalized databases for modeling multidimensionality?
Describe the "Star" scheme.

Describe the scheme "Snowflake",

What are multi-dimensional databases?

Give comparative characteristics of multidimensional and relational DBMS.

e A i
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9. What operations are provided for working with measurements in multidimension-
al database models?

10. Describe the notion of a data showcase.

11. Describe the technology of OLAP.

12. What is the classification of intelligent systems?

13. What are the methods of the IAP and what are their names?

14. What are the characteristics of the TAP methods?

15. Describe the areas of application of the IAP methods.

16. What are the stages of research using the methods of data mining?

17. What is the stage of preliminary processing of data using data mining?

18. Describe the method for finding the rule.

19. Describe the method of clustering.

20. What is the difference in the purposes and algorithms of statistical and intellectual
approaches.

21. Describe neural network analysis methods.

22. Tell us about the classification of objects using the Kohonen network.

23. How are logical rules built in algorithms "What it something"?

24. How is the phase dimension determined to determine the number of variables rep-
resenting a one-dimensional time series?

25. How is the degree of randomness of the time series determined?

26. Tell us about the horizon of forecasting and what does it depend on?

27. Classification of intellectual systems.

28. Mecthods of data mining. and their purpose.

29. Features of data mining methods.

30. Areas of application of data mining methods.

31. Stages of research by the methods of data mining.

IIpuMepHEIE TEKCTHI U1 NIEPEBOAa
Teker 1
What is a data warehouse?

A data warchouse, or enterprise data warchouse (EDW), is a system that ag-
gregates data from different sources into a single, central, consistent data store to
support data analysis, data mining, artificial intelligence (Al), and machine learning.
A data warchouse system enables an organization to run powerful analytics on huge
volumes (petabytes and petabytes) of historical data in ways that a standard database
cannot.

Data warchousing systems have been a part of business intelligence (BI) solu-
tions for over three decades, but they have evolved recently with the emergence of
new data types and data hosting methods. Traditionally, a data warehouse was hosted
on-premises—often on a mainframe computer—and its functionality was focused on
extracting data from other sources, cleansing and preparing the data, and loading and
maintaining the data in a relational database. More recently, a data warchouse might
be hosted on a dedicated appliance or in the cloud, and most data warehouses have
added analytics capabilities and data visualization and presentation tools.

Teker 2
What is data preparation?
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Data preparation is, as its name suggests, a preparatory stage of big data analyt-
ics that involves cleaning and transforming the existing raw data into a format suita-
ble for further processing. In a nutshell, data preparation refers to the process of en-
suring that the data is formatted and prepared for analysis.

In order to turn raw data into valuable insights and minimize or avoid errors
causcd by low data quality and integrity, it 1s important to place data in the proper
format.

Data preparation may require to remove duplicate rows or columns, merge
multiple datasets together, perform string manipulation on columns containing text,
apply custom logic or functions to transform the dataset from one representation into
another.

Data preparation is a fundamental step in data analysis. This process is often
overlooked, but it i1s a critical step that can dramatically improve the analysis and re-
sults. Before making any business decisions, be sure that the data is clean and accu-
rate. There are many advantages of cleaned and correct data, including —

Access to high-quality data: Data preparation assists organizations in obtaining
clean, casy-to-use, structured data and maintaining its consistency.

Improved Analysis: Day to day operations in an organization are dependent on
data analysis, so clean and prepared data helps in better analysis. It reduces errors and
climinates anomalies or illogical values.

Make interpretation easier: Prepared data is simple to understand, and anyone
can work with it effectively. It enables organizations to interpret data systematically.

[ncreased flexibility: Access to high-quality data increases flexibility. Flexibil-
ity improves the competitiveness of an organization,

Better decision making: Data preparation leads to better decision making, It is
crucial to have access to accurate and reliable information to make more effective,
fact-based decisions.

[ncreased productivity: Employees tend to be more productive when they get
access to high-quality, error-free data.

Elimination of errors: During data preparation, sporadic errors can be detected
in advance, and data errors can be avoided.

Teker 3

Regression models are so popular because they can incorporate many predic-
tors 1n a single model (multivariate: allows to test the impact of one predictor while
the impact of (all) other predictors is controlled for) extremely flexible and and can
be fitted to different types of predictors and dependent variables provide output that
can be casily interpreted conceptually relative simple and not overly complex from a
mathematical perspective

The most widely use regression models are

linear regression (dependent variable is numeric, no outliers)

logistic regression (dependent variable is binary)

ordinal regression (dependent variable represents an ordered factor, ¢.g. Likert
1tems)

multinomial regression (dependent variable is categorical)

The major difference between these types of models is that they take different
types of dependent variables: linear regressions take numeric, logistic regressions
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take nominal variables, ordinal regressions take ordinal variables, and Poisson regres-
sions take dependent variables that reflect counts of (rare) events. Robust regression,
n contrast, is a simple multiple linear regression that is able to handle outliers due to
a weighing procedure.

If regression models contain a random effect structure which 1s used to model
nestedness or dependence among data points, the regression models are called mixed-
effect models. regressions that do not have a random effect component to model
nestedness or dependence are referred to as fixed-effect regressions (we will have a
closer look at the difference between fixed and random eftects below).

There are two basic types of regression models:

fixed-effects regression models

mixed-cffects regression models

Fixed-effects regression models are models that assume a non-hierarchical data
structure, i.c. data where data points are not nested or grouped in higher order catego-
ries (e.g. students within classes). The first part of this tutorial focuses on fixed-
effects regression models while the second part focuses on mixed-effects regression
models.

Teker 4

Association rule mining is one of the major concepts of Data mining and Ma-
chine learning, it is simply used to identify the occurrence pattern in a large dataset.
We establish a set of rules to find out how the positioning of different items is affect-
ing each other. These patterns can be of any type like Telephone contacting pattern,
suspicious activity pattern, pattern in symptoms of any disease, and customer shop-
ping pattern. Here we will focus on customer shopping patter, a more suitable term is
Market Basket Analysis.

Market Basket Analysis is one of the most popular techniques in finding the
best product placement in the store and deciding offers which increases the overall
sales. The idea 1s to bring the sct of products together that have some kind of inter-
dependency in terms of their use. Doing so can surely boost the sale because placing
them together will remind or encourage customers about their need for the associated
product. To solve this, we develop all the possible sets of product’s association rules
and find out the most effective ones. Now the question is how do we develop and find
the effectiveness of these association rules? The answer is the Apriori Algorithm,

Hpumep padot

[MTpaxtrdeckas padoTta Ne 1. TTpHHIMTIEI pa0OTH ¢ XPAHUJTUIIIAMH TAHHEBIX
Ha ocHOBE UCXOAHBIX AAHHBIX CHPOCKTUPOBATL XPAHWIMILE AAHHLIX. YCTAHOBUTD
CBA3b MCHAY MU3MCPCHHUAMH, ONPEACTUTb GakThl, OTPAKAWME CYLWHOCTb COOBITHS,
COOTBETCTBYIOIINE M3MEPeHUAM. M300pasiTh CXeMY «CHEXWHKA» W 3arpy3HuTh JIaH-
HBIE UCIIOJIb3YS AHAIMTHYECKYIO Iwardopmy Loginom. [lpeacraBuTs JaHHbIE B BUAS
MHOTOMEPHBIX KyOOB, Ha3kiBaeMbIX Takke OLAP-kyGamu wnu runepkyOamu. [To
WTOraM BbLIOJIHEHMS PAOOThl IPEAOCTABUTL OTYET € BLIBOAAMMU.

Bonpocer k saiypume:

1. YUto BBl MOHMMAETE MO XPAHWIWITEM TAHHBIX?

2. Yrto Brl nonumaere noa 6a3oii qaHHBIX?

3. OCHOBHbIE OTIMUNA 0a3 AaHHBIX OT XPaHHIKLL

4. Moaenwn oprann3zanun 0a3 JaHHBIX



3. Moaenu opraHu3almi XpaHuauLL AaHHbIX
6. Uto takoe OLAP-kyOam?
Practical lesson Ne 1. Principles of working with data warchouses

Based on the initial data, design a data warehouse. Establish a connection between
measurements, determine the facts that reflect the essence of the event, corresponding
to the measurements. Draw a snowflake diagram and upload data using the Loginom
analytical platform. Represent data as multidimensional cubes, also called OLAP cu-
bes or hypercubes. Based on the results of the work, provide a report with conclu-
sS1ons.

Questions:

1. What do you mean by data warehouse?

2. What do you mean by a database?

3. The main differences between databases and storage.

4. Database organization models

5. Data Warehouse Management Models

6. What 1s an OLAP cube?

[TpakTnueckas padora Ne 2. MHTErparus ¢ pa3IiiaHbIMEA 0a3aMH TaHHBIX

HO,ELKJHO'-II/IT]: LOgil’lOlll K AMCHIIAMCA B HCXOAHbIX HAHHbIX 0azam JAHHBIM.
[lepen TeM Kak MCNONbL30BAaTHL B CUCHApUAX Yanbl B3auMmoncicTeud ¢ SOAP-
cepeucaM/REST-ceprucaMu 1 UMTIOPTA/IKCITOPTA W3 OM3HEC MPUITOKEHUH, XPaHU-
JIUI AAHHBIX, oa3 AAaHHbIX HJ/IK HMHbIX UCTOYHHKOB, B IIAKCTC HeO6XOI[l/IMO cO34aThb
NOAKITHOUYCHHE K UCTOMHUKY JaHHbIX. [TOAKMOUYCHHE COACpUT B cebe Bce HEoOXO-
JAAMBIC TapaMCTphl g COCAMHCHHA ¢ HCTOUHUKOM JAHHBIX, TAKHE Kak T1a-
POJIL/JIOCKMH, PACIOI0KEHUE UCTOUHUKA U AP. CO34aHHOE NOAKIIKOYEHUE B AAlIbHEH-
LLIEM MOJKET MCMOIb30BATLCA B MAKETE MHOTOKpaTHO. [10 uToram BbIMONHEHHA pado-
Thl HPEAOCTABHUTL OTUCT € BEIBOIAMMU,

Bonpocer k scaiygume:

1. C xaxkumu Oa3aMK JAHHBIX MOXKHO HACTPOHUTE MOAKIKYEeHNE Loginom

2. Kakne BO3MOKHOCTH €CTh B MEHIO PEIAKTUPOBAHUA OAKIOYECHUS?

3. Kakum 00pa3oM ocyLICCTBAACTCA HABUTALNS MO NOAKAKOUCHUAM?

Practical lesson Ne 2. Integration with various databases

Connect Loginom to the databases available in the source data. Before you can
use SOAP/REST service interaction nodes and import/export nodes from business
applications, data stores, databases, or other sources in your scripts, you must create a
data source connection in your package. The connection contains all the necessary
parameters for connecting to the data source, such as password / login, source loca-
tion, etc. The created connection can later be used repeatedly in the package. At the
end of the work, provide a report with conclusions.

Questions:

1. Which databases can be used to set up a Loginom connection?

2. What options are there in the connection editing menu?

3. How are connections navigated?
ITpakTnueckas pabota Ne 3. UMNopT AaHHBIX B Pa3JHyHbIX (popMaTax
TpebyeTca UMMOPTHPOBATL UCXOAHbIE AaHHbIE B Loginom B BHAE TEKCTOBbIX (paii-
J0B, ANEKTPOHHBIX TadnwL, 0a3 JaHHBIX U APYruX. HacTpOUTE mapaMeTpsl 3arpys3Ky.
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OnpeaennuTs HYKHBIH (POPMAT UMNOPTUPYEMBIX JaHHBIX. 1o WTOram BBLIMOJHCHUS
paboTHI MPETOCTABHUTE OTYET C BEIBOJIAMH,

Bonpocer k saiypume:

1. Kakne TTIB (paiIoB MOXKHO MMIOPTHPOBATE B Loginom?

2. Kakue BO3MOKHOCTH €CTb B MEHIO PEAAKTUPOBAHUS HMIIOpTA?

3. B ueM 0coOCHHOCTb MMNOPTA 3ICKTPOHHBIX Tabmuu?

Practical lesson Ne 3. Tmport data in various formats

It is required to import the source data into Loginom in the form of text files,
spreadsheets, databases, and others. Set download options. Determine the desired
format of the imported data. At the end of the work, provide a report with conclu-
sions.

Questions:

1. What types of files can be imported into Loginom?

2. What options are there in the import editing menu?

3. What is special about importing spreadsheets?

[MTpakTnueckas padota Ne 4. [loaroToBka AaHHbIX A5 aHAIN3a

TTo pesynpTaTaM 3arpy3kW JaHHBEIX TPONLIOTO 3aHATHS HACTPOWUTEH aBTOMAaTH-
UECKOE 3aIOJHEHME MNPONYLUEHHLIX 3HAYCHUH B HA0Opax AaHHbIX. s Kakaoro
cTondua HCXOAHOTrO Habopa AaHHbIX MOJIb30BATENb MOKET BbIOpaTh Hauboace noa-
XOMAMMHA METOA 3amOJHEHHsT MPONYCKoB, TIpomyckamMu cumtarotes Null-3HaueHus,
Hacrpoutb nporpamMmy [Uid aBTOMATUYECKOH KOPPEKTUPOBKU BLIOPOCOB U 3KCTpE-
MaJlbHbIX 3HAYCHUI B Habopax AaHHbIX. [N8 KaKA0ro rnojis MCXoJHOro Habopa aaH-
HBIX KPATEPHHN OTIPESIENTIEHNS BRIOPOCOR W SKCTPEMANTBHEIX 3HAUYCHWIT 331af0TCS TIOb-
30BATEIEM C IIOMOLUBLIO YKa3aHUA AOIYCTUMOIO CTaHJAPTHOIO OTKIOHEHUs WU UH-
TEPKBAPTHIBHOMO pa3Maxa. OcyllecTBHTL pa3OHMEHHE AaHHBIX Ha O0YyYalwWyr U
TECTOBYIO BbIOOPKU. [10 uroram BbiloJHEHUs PAdOTHI IPEAOCTABUTL OTUET C BbIBO-
JaMH.

Bonpocwt k saiyume:

1. MeTtoabl 3an0NHEHMS NPONYILEHHBIX JAHHbIX.

2. Uto noHumaeTca noa Beibpocamu?

3. MeTo/bl OTpeneeHusT BEIOPOCOB.

4. Meroab! pa30ueHus MHOMKECTBA HA BLIOOPKU

Practical lesson Ne 4. Data preparation for analysis

Based on the results of loading data from the last lesson, set up automatic fill-
ing in of missing values in data sets. For each column of the original dataset, the user
can choose the most appropriate method for filling in the gaps. Null values are con-
sidered gaps. Set up a program to automatically correct for outliers and extremes in
datasets. For each field of the original data set, the criteria for determining outliers
and extreme values are set by the user by specifying an acceptable standard deviation
or interquartile range. Split the data into training and test sets. At the end of the work,
provide a report with conclusions.

Questions:

1. Methods for filling in missing data.

2. What is meant by emissions?

3. Methods for determining outliers.
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4. Methods for partitioning a set into samples

[TpakTuueckas pabora Ne 5. CopTupoBKa, 00beAMHEHHE W pazacicHue HabOpOB JaH-
HBIX

[To paHHLIM NPOULIOre 3aHSTHS IPOBECTU I'PYIIMPOBKY JAAHHLIX, PA3rPYIIUPOBKY,
3aMEHY JaHHBIX, CAUSHHE W CBEPTKY cTOA0LOB. [TocTpouts kpocc-tabauuy. Hactpo-
HTE TTapaMeTpsl TosieH. OCyIIecTBUTE COPTHPORKY W (PHITETpaIiio cTpok. [To uroram
BBIIOAHEHHUS pAabOThL IPEAGCTABUTL OTUET C BbIBOAAMMU.

Bonpocer k saiypume:

1. Urto Brl mOHUMaeTe MO TPYNMMTHPOBKONH JTAHHBIX?

2. Jyst uero ucnonb3yercs 3aMeHa JaHHbIX?

3. CnocoObl CAUSHHUA U CBEPTKU CTOOLIOB?

4. Yrto Takoe kpocc-rabmnna?

Practical lesson Ne 5. Sorting, merging and splitting datasets

According to the last lesson, group data, ungroup, replace data, merge and collapse
columns. Build a crosstab. Customize margin settings. Sorting and filtering rows. At
the end of the work, provide a report with conclusions.

Questions:

1. What do you understand by data grouping?

2. What is data replacement used for?

3. Ways to merge and collapse columns?

4. What is a crosstab?

[TpakTHueckas padota Ne 6. BersiBieHne nyOnIUKaTOB W TPOTHBOPETHIT BO BXO/HBIX
AaHHbIX
Mo faHHBIM NMPOLLIOTO 3aHATHSA MPOBECTH AHATIM3 UCXOAHBIX JAHHBIX HA HAH-
ude AyOIUpyrowmMx, NpoTUBOPEUYUBLIX 3anuceid. [1o urtoram BblnonHeHus padoThbl
NPEAOCTABUTEL OTYET € BBIBOJAMM.
B()Hp()Cbl K zdauiume:
1. Yro Bel nonuMaeTe noa NpOTUBOPEUMBBIMU 3alIUCAMUA?
2. Jlns 4ero BhISIBAATH AyONHKATH B HCXOAHBIX JaHHbIX?
3. CrrocoObl MOSIBIIEHAS MMPOTHBOPEUYNBBIX W Iy OIUPYIOITHX JaHHBIX?
4. Meroabl BbIABIEHUS IPOTUBOPSYUBLIX H AYOJIMPYIOLIUX AAHHBIX.
Practical lesson Ne 6. [dentification of duplicates and contradictions in the input data
According to the last lesson, analyze the source data for the presence of dupli-
cate, conflicting records. At the end of the work, provide a report with conclusions.
Questions:
1. What do you understand by conflicting records?
2. Why identify duplicates in source data?
3. How do conflicting and duplicate data appear?
4. Methods for identifying conflicting and duplicate data.

[TpaxTnueckas padora Ne 7. TpeasapuTenbHBIIT aHATH3 TAHHBIX
I1o AaHHBIM NPOWIOrO 3aHATUS NPOBECTH AHATH3 AAHHBIX OCHOBE KOPPEALIM-
OHHOro aHanusa. [locTpouTh MaTpuLy NapHeIX KO(QhHUUNEHTOB Koppeasunu. Onpe-
ACIIUTE B3aMMOCBA3N MEAIY NMPH3HAKAMH. npOBepI/ITB HUCXOOHBIC JAHHBIC HA HATH-
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HUC aBTOKOPPCIIALHA. [lo uToram BbINONHCHHA paGOTbI npecaoCTaBUTL OTHCT C BBIBO-

JIaMH.

Bonpocer k saiypume:
UTto Takoe KoppesIms?
Uro nokasbipaer Koo puuueHT koppeasuuun?
MeToabl 0TO0pa GakTopoB A MOCTPOCHHS PErPECCHOHHBIX MoCaCH?
UTo Takoe aBTOKOPPENsIHs?
C1nioco0bl BbISIBJIEHUS aBTOKOPPEIIALUM.
Cnocobbl yCTPaHCHUA aBTOKOPPENSLMH,
Practical lesson Ne 7. Preparatory data analysis
According to the last lesson, analyze the data on the basis of correlation analy-

AT S

sis. Build a matrix of paired correlation coefficients. Determine relationships between
features. Check the original data for autocorrelation. Based on the results of the work,
provide a report with conclusions.

Questions:

1. What 1s a correlation?

2. What does the correlation coefticient show?

3. Methods for selecting factors for building regression models?
4. What is autocorrelation?

5. Methods for detecting autocorrelation.

6. Ways to eliminate autocorrelation,

[MTpakTuueckas padota Ne 8. [TapHaa nuHeliHas perpeccus

Ha ocHOBe pe3ynbTaToB MPOIUIOTO 3aHATHS MOCTPOUTE VPABHEHWE MAPHOI JTHHEN-
noi perpeccuu. Caenars Nporuo3 no ypasuenuio. ONpeaesuTh Kau4ecTBO NOCTPOeH-
HOH MOAENH MO TeCTOBLIM JaHHbIM. CpaBHMTb METPHKH KauecTBa Moaened 6e3 00y-
ueHus U ¢ 0dyuenueMm. OGOpMUTL OTYET C BLIBOJAMM.

1.
2.

3.
4.

Bonpocer k scaiygume:

HazoBuTe 1ens ¥ 3312491 NOCTPOEHUS NTAPHON TMHEHHON MOJIENH PErpeCCH.
HaiTe uHTepnpeTauuio Kod(duuueHTa perpeccud M YCIOBHOIO Havalda B
YPABHCHHH MAPHONH TUHCHHOH PErpecCuH.

Kak npoeoanTs porHO3 B cHcTeMe Loginom 1Mo napHoi MTHHEHHONH MoaeITi?
OcobeHHOCTH HOCTPOCHUE NAPHOH JIMHERHON perpeccud B cucreme Loginom.

Practical lesson Ne 8. Paired Linear Regression

Make

Based on the results of the last lesson, build a paired linear regression equation.
a prediction using the equation. Determine the quality of the built model ac-

cording to the test data. Compare the quality metrics of untrained and trained models.
Prepare a report with conclusions.

Questions:

1. Name the purpose and objectives of building a paired linear regression mod-
el.

2. Give an interpretation of the regression coefficient and the conditional be-
ginning in the paired linear regression equation.

3. How to make a forecast in the Loginom system using a paired linear model?
4. Features of building a paired linear regression in the Loginom system.
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[TpaxTnueckas padora Ne 9. MHoKecTBEHHAs JTMHEHHAs perpeccus
Ha ocHoBe pe3yabTaToB 3aHATHS N7 MOCTPOUTH MHOJKCCTBCHHYH) PErpeccu-
OHHVIO MOJIENE perpeccii. TToCTPOUTE TIPOTHO3, CAETATh BEIBOALL. ONpeaenTnTh Ka-
YECTBO [IOCTPOSHHOH MOJEIU [10 TECTOBbIM JaHHbIM. CPaBHUTL METPUKM KauyecTBa
Moaencit 6¢3 o0yucHHa U ¢ 00yUucHUEM. B pesynbTaTe BhINONHCHUS padoThl HCOOXO-
JTUMO O(POPMHUTE OTUET C BBIBOJAMH.
Bonpocel K 3dujume:
1. Kak npoBOAUTb MPOrHO3 B CHCTEME LOZgINOM Mo MHOMKECTBCHHOH JTMHCHHOM
MO/TEITH.
2. CranaaprusupoBatuble KOIPPUUUEHTH MHOKECTBEHHOH JNUHEHHOH perpec-
cuu. MHTepnpetaums, ocoOOCHHOCTH pacyeTa.
3. CnocoOwl oTOOpa (akTOpOB B YPaBHEHHE MHOXKECTBEHHOI NTMHEHHON perpec-
CHH
Practical lesson Ne 9. Multiple Linear Regression
Based on the results of lesson No. 7, build a multiple regression regression
model. Build a forecast, draw conclusions. Determine the quality of the constructed
model from the test data. Compare the quality metrics of models without training and
with training. As a result of the work, it is necessary to draw up a report with conclu-
s10Ms.
Questions:
1. How to make a forecast in the Loginom system using a multiple linear mod-
el.
2. Standardized multiple linear regression coefficients. Interpretation, features
of the calculation.
3. Methods for selecting factors in the equation of multiple linecar regression

[Mpaxtuucckas padbora Ne 10. Anroputm CLOPE.

3arpy3nTh UCXOAHBIE JAHHBIE O TOCEHIEHHAX Beb-pecypeos B Loginom. [pu-
MeHUTb K HUM airoput™ CLOPE 3apavya COCTOMT B MOJYUYEHUM TAKOTO pa3OUeHHsA
BCEMO MHOKECTBA TPaH3aKLMii, 4TOOBl MOXOKME TPAH3AKUMW OKa3aluChb B OJHOM
KJTacTepe, a OTIMHAKONIMECs APYT OT APYTA - B Pa3HBIX KIacTepax. B pesymeTare BHI-
NOJHEHUS PadOThl HEOOXOAUMO O(OPMUTH OTUET € BbIBOAAMHU.

Bonpocer k saiypume:

1. Yto Takoe knacTepHBI aHamn3?

2. B uem ocodennocts anroputma CLOPE?

3. Hurepnperauus pezynstaros anroputma CLOPE.
Practical lesson Ne 10. CLOPE algorithm.

Upload initial data on visits to web resources in Loginom. Apply the CLOPE
algorithm to them The task is to obtain such a partition of the entire set of transac-
tions so that similar transactions end up in one cluster, and different ones - in differ-
ent clusters. As a result of the work, it is necessary to draw up a report with conclu-
sions.

Questions:

1. What is cluster analysis?

2. What is the peculiarity of the CLOPE algorithm?

28



3. Interpretation of the results of the CLOPE algorithm.

[TpakTnyeckas padbota Ne 11. Anroput™m knacrepusauuu EM
3arpy3uTh UCXO/HBIE JaHHBIE B Loginom. [IpuMEeHnTE K HUM anTOpUT™M KIla-
crepusaunu EM. Onpenenurs ONTUMAIBHOE YUCIIO KIACTEPOB. ONPEAEIUTh BEPOAT-
HOCTb OTHECEHHS 00BEKTA K KOKAOMY Knactepy. B pesynbTare BbIIOTHEHUS PabOThI
HEOOXOMMO 0()OPMHTE OTUET C BRIROTAMH.
Bonpocw Kk saupume:
1. Yrto Takoe knacTtepHblid aHANU3?
2. B uem 0coOeHHOCTE anropuT™a Kinactepusanuu EM?
3. Hurepunperauus pe3yJibTaToOB aaropurMa kiacrepusauuu EM.
Practical lesson Ne 11. EM Clustering Algorithm
Upload initial data to Loginom. Apply the EM clustering algorithm to them. Deter-
mine the optimal number of clusters. Determine the probability of assigning an object
to each cluster. As a result of the work, it 1s necessary to draw up a report with con-
clusions.
Questions:
1. What is cluster analysis?
2. What is the feature of the EM clustering algorithm?
3. Interpretation of the results of the EM clustering algorithm.

[Ipakrtuyeckas padora Ne 12. Ananu3 BpeMeHHbIX panoB meronom ARIMAX
Ha caiiTe https://rosstat.gov.ru/ BeiOpaTh aaHHbie ¢ 1990 roga 1 NpUMCHUTH K
HUM MeTol ARIMAX s porrosuposanis. OLEHATE KAUYECTBO TTOCTPOSHHOH MO-
aeid. OueHutb KayectBa poruosa. OCylEeCTBUTL [IPOrHO3 110 PETPOCHEKTUBHBIM
JAHHBIM M CPaBHUTh C pe3yibTatamd padoTel MoAenu. B pesynbrare BbIMOIHEHMS
padoThl HYKHO O(POPMUTH OTUET € BLIBOAAMMU.
Bonpocer k sawyume:
1. HazoBuTe METO/BI, MPUMEHSEMBI JIsl BHIPABHUBAHUS PSIOB THHAMUKH
2. B 4em ocobennocts metona ARIMAX?
3. OmnpeneneHue napameTpoB Metoaa ARIMAX.
Practical lesson Ne 12, Time series analysis using the ARIMAX method
On the site https://rosstat.gov.ru/, select data from 1990 and apply the
ARIMAX method to them for forecasting. Evaluate the quality of the constructed
model. Assess the quality of the forecast. Make a forecast based on historical data
and compare with the results of the model. As a result of the work, you need to draw
up a report with conclusions.
Questions:
1. Name the methods used to align time series
2. What is the peculiarity of the ARIMAX method?
3. Determining the parameters of the ARIMAX method.

IMTpaxTrueckas pabota Ne 13 Tonck acconmaTHBHBIX TPABKI

[To naGopy MAaHHBIX O MOKYNKAax K/IMEHTOB ONpPEACIMTh Hauboiee 4acto
BCTPEYAOLUMECS TOBAPbl U HAMOOIBLIYIO BEPOSTHOCTE COBMECTHBIX MOKYIIOK TOBA-
poB. Kakue ToBapsl HE BCTPEYAOTCS B OTHOM YeKke? OPOPMHUTE OTYET € BBIBOIAMH.
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Bonpocer & sauyume:

[ens MONCKA aCCOMATHBHEIX MPABHIT

[TpuMepbl MPUMEHEHHS METOAA NOHCKA ACCOLUMATUBHBIX MPaBHIl
Oco0eHHOCTH IPUMEHEHNS METO/1A TIOMCKA ACCOTIMATHBHBIX TTPABHIT
KauyecTBO BLIABIEHHBIX B3aUMOCBA3€A

PacueT n uHTEpnpeTayus owndoK

A o

Practical lesson Ne 13. Search for association rules
Based on a set of customer purchases, determine the most common products
and the greatest likelihood of joint purchases of goods. What products are not found
in one check? Make a report with conclusions.
Questions:
1. The purpose of the search for associative rules
2. Examples of application of the association rule search method
3. Features of application of the search method of associative rules
4. The quality of the identified relationships
5. Calculation and interpretation of errors

[lpaxruyeckas padora Ne 14 IlpumeneHue HEHPOHHOM CeTU Uil PErPeccunt

[TOoCTPOHTL MOACAL PErPECCHU HA OCHOBE MCKYCCTBCHHBIX HCHPOHHBIX CCTCH.
CpaBRHUTE Pe3yIBTATH KITACCHHKAIIMH MPH pa3HOM YPOBHE CKPBITHIX C1oeB. Cpag-
HUTb KQYECTBO KiaccU(PuKALUU C NpebayliuMu MeToaamMu. CpaBHUTL PE3YJIbTATLI
MOCTPOCHHBIX MoAcHcH. O(OPMHUTB OTUET € BLIBOAAMH.

1. CyTk HEHPOHHEIX CETEH
OByuenue moaenu
CyTb HCKYCCTBECHHOIO HeHpoHa
Onpeaenenue KOJMUECTBA CJIOEB
OnpenencHue Ynuceaa HeApoHOB

Practical lesson Ne 14, Applying a Neural Network for Regression

Build a regression model based on artificial neural networks. Compare classifica-
tion results at different levels of hidden layers. Compare classification quality with
previous methods. Compare the results of the constructed models. Prepare a report
with conclusions.

1. The essence of neural networks

2. Model training

3. The essence of an artificial neuron

4. Determining the number of layers

5. Determining the number of neurons

SR

6.2. Onucanue nokasare/ieii 1 KpUTepHeB KOHTPOJIA YCHEBAEMOCTH, OIIHCAHHE
LKA OLleHHBAHHA

Tekywnii KOHTPOb 3HAHKUH, YMEHUH M HaBBIKOB NPOBOAWTCS B (hopMe TeCTH-
POBAHHA H TEOPETHYECKUMH Bompocamu. OueHka padoT mpoBOAWUTEA MO ¢TOOANTE-
HOH wkane. MuauBuayanbHble 3a4a4K, BLINOJHAEMBIE KAXKABIM CTYISHTOM HA Mpak-
THKE OLEHHUBAIOTCA MO MTOraMm 3alUWTbl N0 aHANOrMuHOH wkane. JIMkBuaauus cry-
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JEHTaMH TEKYLIUX 3aJ0/HKEHHOCTER NPOH3BOANTCA TaloKe B (POPME BBIMOJIHEHHUA W H-
JTUBHAYATBHOW 337a49M MO COOTBETCTBYIOMIEH TEME M JalbHEHINEH €€ 3allnThl mpe-
nojaeaTeto Kapeapbl ¢ OLUEHKOH Mo cTo0anIbHOM WKane.

JInst monmyvYeHWsl 3a9eTa ¢ ONCHKOW HeoOxoanmo Hadpates Oomee 60%. Bun
IPOMENKYTOUHOI'O KOHTPOJIA 110 JAHHOMY HANPABIEHUIO — 3a4ET ¢ OLEHKOM.

['panaums OUCHOK:

0 — 60% - «HEY/IOBIICTBOPHUTEITBHO,

60 — 75 — «yOBJIETBOPUTEILLHOY,

75 — 85 — «XOpowoy;

85 — 100 — «OTIHYHOY

@OOopMbl KOHTPOJIS: TECTOBbLA KOHTPOJIb, WHAMBHAYAILHOE COOECEN0OBAHUE,
3alUHTa BBIMOJIHEHUA NPAKTHUYECKOrO 3aJaHUs NO MHAMBUAYAIBHOMY BapHaHTy. B
UTOTOBYI) CYMMY OQJIITOB BXOJSIT PE3yNbTATHl BCEX KOHTPOIHPYEMBIX BHIOB BallIeH
JEATCNBHOCTH — MOCCLICHUE 3aHATUH, BLIMOJHEHUE 3aJaHHHA, NPOXOIKACHHE TECTOB,
aKTHBHOCTh Ha Ta00paTOPHBIX 3aHATHSX M T.TI.

B wuroroesiii peiitunr Bxoaut: 30% - pe3yibTaT BBIIOIHEHHUS KOHTPOILHbBIX
MEPONPHUATHIL (TeCT, caMocToATENbHBIC PaboThl U Ap.), 60% - OGanbl 32 cAAHHBLIC HH-
muBUAyaneHBIE paboTel H 10% - MOCEeHe 3aHsITHH,

[Ipu u3yueHun KaKnoro pasaena JUCLMILIMHBL IPOBOAUTCH HPOMEKYTOUHBLA
KOHTPOJb 3HAHHI ¢ LENbIO NPOBEPKH W KOPPEKLUHMH X0a OCBOEHHUA TCOPETHYECKOTO
MaTeprana v IpakTHIeCKUX YMEHHWH W HABBIKOB,

7. YueOHo-MeToAu4YecKoe H HHPOpMAUHOHHOE oDecneveHHe JUCUHNIHHBI
7.1 OcHOBHAsI TATEPATYpa

1. Mwutnna, O. A, TeXxHONOTMH OpraHu3aiu, o0paboTKH M XPAHEHHS CTa-
TUCTUYECKUX AAHHbLIX ;| yuebHoe nocodue / O. A. Mutuna, M. A. KOpuyenkor. — Mo-
ckBa : PTY MHUP3A, 2019, — 163 ¢. — TekcCT : 3neKTpoHHBbIH // JlaHb : 3NeKTPOHHO-
onbmnoteunas cuctema. — URL: https://e.lanbook.com/book/171511 (nara obpanie-
Hug: 27.11.2022). — Pexum poctyna: Ui aBTOPU3. N10Jb30BaATENEH,

2. [TpokoneHko, H. KO. AHannTuueckue MHPOPMALMOHHBIC CHCTEMbl MOJI-
JEPAKKA TIPHHATHS pemennii | yaednoe nocodue / H. FO. Tpokonenko. — HinxHMWiA
Hoeropoa : HHI'ACY, 2020. — 142 ¢. — ISBN 978-5-528-00395-5. — Tekcr :
3NCKTPOHHBIA /' JlaHb  ©  2neKkTpoHHO-OMOnWoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/164866 (nara obpamenus: 27.11.2022), — Pexum joc-
Tyna: Ads aBTOPH3. NOJIb30BATENCH.

3. Cxmap, A. 5. TexXHOMOrWS XpaHeH!sl 1 WHTEPAKTHBHBIX 00padOTKH 1aH-
HbIX : yuednoe nocodue / A, 4. Cxusap. — Mocksa : PTY MUPOA, 2020. — 69 ¢. —
TekeT © AnekTpoHHBIA // JlaHb : 3nekTpoHHO-OubOnuoTeuHas cuctema. — URL:

https://e.lanbook.com/book/163914 (nara obpamenns: 27.11.2022). — Pexkum joc-
TVyIa: A1 ABTOPU3. [10JIb30BATENIECH.

4. OpewkoB, B. M. Xpanunuwa aaHHbix n OLAP-TexHOnoruu : yuebHoe
nocodue / B. M. OpewrkoB. — Psizans : PTPTY, 2017. — 64 ¢. — TekceT © 31eKTpoH-
HBIH // Jlanb : NIEKTPOHHO-OUONIMOTEYHAsA CUCTEMA, — URL:



https://¢.lanbook.com/book/167981 (nara oOpauienus: 27.11.2022). — Pexum aoc-
TYTIa: JUIT aBTOPU3. TMOTR30BATENEH.

5. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — TekcT : 3meKTpOHHSBIH // Springer:
AIEKTPOHHO-0UOIMOTEUHAS CUCTEMA. URL:

https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaftiliations
(mara oOpamenus: 27.11.2022).

7.2 JlonoJTHHTEILHAS JINTEPaTypa

1. becemeprrsril, 1. A, MHTENNEKTYaIBHEIE CHCTEMBI | YIEOHHUK U TIPAKTHKYM
s By30oB/ M. A. becemeprubiid, A. b. Hyrymanosa, A. B. [liaronos. — Mocksa :
HznarensctBo FOpaiit, 2022. — 243 ¢. — (Boicmee odpazoBanue). — ISBN 978-5-
534-01042-8. — Texkct : anmekTpoHHEI // OOpaszoBarenbHas minatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490020 (nara oOpawenus: 27.11.2022).

2. Crankerud, JI. A. MUHTENNECKTyalbHbIC CHCTEMbI U TEXHOJIOTHH  YUCOHUK U
MPAKTHKYM JUTS CPEIHET0 TpodeccnonansHoro odopasosanns / JI. A, CtaHkeRHY., —
Mockga : M3parenscreo HOpaiit, 2022, — 397 ¢. — (IIpodeccuonaibioe odpazona-
Hue). — ISBN 978-5-534-11659-5. — Tekct : anekTpoHHbiii // OOpa3zoBareiabHas
tatgopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/495988 (nara oGpammeHus:
27.11.2022).

3. New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — TekcT : 3NEeKTPOHHBIN // Springer: 31eKTPOHHO-OMOIHOTCUHAS
CHCTEMA. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandafTiliations (nara o6pawenus: 27.11.2022).

4. Touunkuna, T. E. XpaHunuila AaHHBIX W CPEACTBa OM3HCC-aHATUTUKM
vueOHoe mocodue / T. E. Tounnkuna, A. A. ['pomoBa. — Mocksa : ®UHAHCOBEII
yausepeutet, 2017. — 161 ¢. — ISBN 978-5-7942-1387-4. — TeKCT . 2JIEKTPOH-
HbIH // Jlanb : ANCKTPOHHO-OMOMHOTCYHAS cUCTEMa. — URL:
https://e.lanbook.com/book/208367 (nara obpamenns: 27.11.2022). — Pexum joc-
TyIla: Ul aBTOPU3. [1OIL30BATENEH.

7.3 MeroanvecKkne yKa3anHs, PEKOMCHIAIWH H IPYrHe MATCPHAJIBI K
3AHATHAM

L. Xapuronosa, A.E. Xpanunuma 4 CUCTEMbLI MHTEIUIEKTYAILHOIO aHald3a
JAHHBIX: MeToauYeckue ykazanus / A E. XaputonoBa. — M.: PTAY-MCXA um. KA.
Tumupsasesa, 2016. — 25 c.

8. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOI ceTH
«HTepHET», HEOOXOAUMBIX /151 OCBOCHHUS AHCUHUILIHHbI

1. Loginom. URL: https://loginom.ru/(OTKpHITHII TOCTYT)

2. Cnopaeounuk Loginom. URL: https://help.loginom.ru/userguide/(oTkpeitslii poc-
TYIl)

3. Odmrmanshsiii caliT Pocctata. URL: https://rosstat. gov.ru/ (OTKPBITBIH JOCTYIT)
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4. Oduumaneueiii caiit LientpansHoro banka Poccuu. URL: http:/www.cbr.ru (oT-
KPBITBIH TOCTYT)

5. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpbITbIH A0CTYI)
6. MoCKOBCKas MEXKIyHApOJHAs BamtoTHas Oupxka. http:/www.micex.ru (OTKpHI-
TBIH 10CTYyII)

7. OdumumnansHblil calit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKPEITHIH TOCTYT)
8. OduumanbHblii caiir Munucrepersa (unancos PO. URL:

http://www.minfin.gov.ru (OTKpbITbIi AOCTYM)
9. OduumaneHblii cait HanmonameHOTO OFROPO 3KOHOMUYECKHX WCCIIEA0BAHUIMA
CIIA. URL: http:// www.nber.org (OTKpbITbLA 40CTYII)

9. [lepevyeHb NPOrpaMMHOro odecrneyeHus © HHPOPMALHMOHHBIX CMIPABOYHBIX

CHCTEM
Tabnuua 9
llepeuenb NporpaMMHOro odecrevdeH st
HaumenoBanue Haumeno- Iop
Ne - Tun
pasaena yueOHOMH BAHME NIPO- ABtop | pa3pador-
n/n NPOrpaMMbI
AHCIHHTLTHHBI rpamMMbi KH

Tema 1 TexHOoNOrHa XpaHCHWUS JaHHBIX
[PH MPUHATHH PeLueHui

Theme 1 Technology of data storage in de-
cision-making

Tema 2 TlpenoOpadoTka ¥ KOHCOMUIAIMS
TaHHBIX

Theme 2 Data preprocessing and consoli-
dation

Tema 3 Tpancdopmaums naHHbIX

Theme 3 Data transformation

Tema 4 IlpeapapuTenbHblil aHaTU3 NAHHbIX
Theme 4 Preparatory data analysis

Tema 5 Perpeccus iop
Theme 5 Linear Regression

Tema 6 Knacrepuszauus

Theme 6 Clustering

Tema 7 ARIMAX

Theme 7 ARIMAX

Tema 8 AccollMaTUBHBIC ITPABUIIA
Theme 8 Association Rules

Tema 9 Heiipocerb

Theme 9 Neural network

Ananuruyge-

. Loginom | Texyuias
Loginom cKas riar- al Y

Company | Bepcus

10. Onucanue MaTePHANTBHO-TEXHHYCCKOH 0a3bl, HCOOXOAUMOTH 1151
OCylecTB/AeHHS 00pPa30BaTeIbHOI0 NMpoLecca no AMCHUNJINHE

Tabmuua 10
Cgenenust 00 00eCne4eHHOCTH CHEeNHATU3HPOBAHHBIMH Ay IMTOPHSIMHU,
KaOuHeTaMH, J1a00paTOpUsIMH




HaumeHoBaAHHE CHIEHANBHBIX TIOMeENe-
HUH M MOMeIeHni 1718 CAMOCTOATE T b-
HOH padoTsl (Ne yuedHOT0 KOopmyca, Ne

AYIHTOPHH)

OCHAIMEHHOCTH CNENHANBHBIX MOMEIIEHHI H 1Mo-
MelIeHHIl Il CAMOCTOATEIbLHOI padoThl

1

2

Yuebnas ayoumopus s npPoGeOenys 3ansmuil aex-
yuonnoz0 muna, vaetnas avoumopus Qs nposede-
HUSL 3AHSMUT CEMUNAPCKO20 Mund, yaeonast ayou-
MOPUSL OISk ZRVIROGHIX U UHOUGUOVAALIBIX KONV b~
mayuit, YeeOnas avoumopus O MeKvie20 Kon-
MPOTA U APOMEHCVIMOUHON QMMECHIAH

—

Jkpad ¢ anexkrponpueoaom 1 wr. (HMus. Ne558771/2)

[poekrop 1 wr. (0e3 uus. No) — npuobperancs He 3a cuer

CpeacTB BY3a

Banganoycroiumssiii wkad 1 wr. (Mus Ne558850/7)

CucremHbiii 610k ¢ MoHuTOpOM 1 wr. (Mue. No358777/9)

Crenn «Ceprees Cepreit Ctenmanosmd 1910-1999» 1 mt.

(MEB.Ne391013/25)

6. Ormerymmurens nopomkoBeii | mr. (HMuB. No5359527)

7. TloaBecHoe KpemaeHHE K oTHeTyImuTe o | mr. (HMuB. No
559528)

8. JKamosu 2orr. (MaB. Nol107-221225, HaB. Nel107-221225)

9. JlaBka 20 mT.

10. Crom aynuropHsrii 20 mT.

11. Cron nna mpenogasarend | mr.

12. Ctyn 2 mr.

13. Mocka maprepHas | mr.

14, TpuOyna nanomsHas 1w, (0¢3 uHB, No)

i

o )

yuebnas ayoumopus oist IpOgeces 3ansumuii ce-
MURAPCKOZ0 Mund, y4ebnas ayoumopus oas epyn-
HOBBIX It UHOUBUOYAALHLIX KOHCYVALMAYuH, yieOnas
QVOUMOPUS. DA MEKVIec0 KOUMPOIS U BPOMENCY-
MOYHOT QMIMECMAyUY, TOMCHENUe Ot Camocmaos-
MEALHOH pabonibl

1. Cucremusiii 610k Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 wr. (MuB.Ne60O1997,
Hue.Ne601998, Mus.Ne601999, Mue.Ne602000),
Hue.Ne602001, Mus.Ne602002, Mue.Ne602003,
Hue.Ne602004, Mus.Ne602005, Mue.Ne602006)

2. Momnwurop 10 wr. (6e3 uue. No) - npuodpeTanucs He 3a CHeT

CPCACTE BY34a

Hlkap 2 wr. (Mue.Ne594166, Mue. Ne594167)

Tymba 1 wr. (Mue. Ne594168)

[loaeecHoe kperuieHue K orHerywurento 1 wr. (Mus. Ne

559528)

6. Orxerywurens nopowkossti 1 wr. (Mue. No559527)

7. Kamoszu | mr. (MuB.Ne5S51557)

8. JIoCKa MarHUTHO-MapkepHas | mT.

9. Crox 5 mr.

10. Cron KoMIBrOTEPHELH 12 miT.

11. Cry 1 oducHsni 21 mt.

12. Cetih | mr. (6e3 MuB.Ne).

o

yuednas ayoumopus s nposedenys 3aHAILl AeK-
YUOHHO20 MU, VIeOHas ayoumopus ois npoeece-
HItSL 3AHAMYE CEMURAPCKO20 MURA, Y4eOHag avo-
MOPS 018 2PYHROBHIX # UHOUBHOVAILHBIX KOHCYilb-
mayili, yuedHas ayoumopus 08 MexyIie2o KoH-
PO U NPOMENCYIMOYHOL GMMeCmanil, RoMeue-
Hie st CaMOCOAMEIsIoN pabonibl

1. Tpubdyna nanoasHas 1 wr, (MuaB.No 599205)

2. lllxad ans noxymenToB 3 mr. (MaB.Ne393633,
Hue.Ne593634,MuB Ne559548/18)

3. Bemanxa HanoabHas 2 wt, (Mus Nel107-333144,
HMue.Nel 107-333144)

4, XKamozu 1 mr, (MaBs.Ne591110)

5. Jocka MarHMTHO-MapkepHas 1 wr.

6. Cron 15 wr.

7. Crameiika 14 wr.

8. Croaspro 1 wr.

9. Crya2 .

Henmpanonad nayunas dubnuomera umeHu
HH Kenesnosa

YuraaeHsle 36 OHOTHOTEKH

Cmydenveckoe 0buexcumue

KomHuaTa mmist caMommoArOTOBKH




11. MeToanvueckne peKOMEHAAIHH 00YIAKOIIHMCS 110 OCBOCHHIO THCITHILIHHEI

Bee Buibl yuedubix padoT A0JDKHBL ObITh BBUIOIHEHBI TOYHO B CPOKU, LIPELY-
CMOTpPEHHBIE TTIporpaMMoii o0yueHus. Ecn CTYEHT He BHITIONHII Kakoe-JIMO0 W3
yUYeOHBIX 3QJaHUH 110 HEYBAKUTEJILHOH HPUYUHE (IIPOILYCTIII TECTOBbLLA KOHTPOIb,
HE BbIMOMHWUIN AOMALLHETO 3aJaHHA, BLIMONHUA paboTy HE MO CBOEMY BAPHAHTY H
T.M.), TO 3a JAQHHBIN B yueOHOH padoTHN OalTel peTHHTa HE HAYUCISIOTCH, a Mo
IOTOBJIEHHBIE IIOBKE IOJIKEHHOIO CPOKa PadOoThl OUEHMBAIOTCA € IOHIKAIOLIM
ko3(pduureHToM. Ecnu ke HeBbIMONHEeHUE YUEOHBIX paboT MPOM3OLWNO MO YBAKH-
TETBLHOW MPUUIWHE, TO CIIEAYET TIPENCTABHTE TPETIONABATEIIO TIOATREPKIARIINH J10-
KYMEHT, W 3alUTUTL IPONYLUIEHHbIE 3aHATHS B Yachl, OTBEACHHDBIE A €KEHENEI1b-
HbIX KOHCYJIbTALMA.

Buabl u popmbl oTpabOTKH NMPONYILEHHbIX 3AHATHH

CTyJeHT, MPONYCTHRITHIA 3aHATHS 0053aH BHIMOTHUTH CAMOCTOSTENEHO HH/TH-
BUAYANbHYIO PaboTy, BBIMOJIHACMYH) HA 3aHATHAX MO CBOEMY BAPHAHTY.

12. MeToaH4ecKAe PCKOMCH/IAIHH NMPENOAABATE/ISIM 110 OPraHH3anHu 00y4eHHS
110 JHCHHINInHE

Kypc nomxkeH gaBate He abCTpakTHO-(OPManbHbIC, & NPUKIAAHBIC 3HAHUA.
JIaHHas TIETE MOKET OBITh PEATM30BAHA TOJIBKO TIPH YCIIOBHM COOITIOJIEHNST B yueld-
HbIX INIaHax HPECMCTBCHHOCTH y"le6Hle AACLUAILIJIHH. bazoBble 3HaHUA AJ14 H3YUYCHHA
JUCLIMIUIMHBI AAK0T TAKME NPEAMETHI, Kak 3KOHOMHYecKas Teopus, HHOpMaTHKa.

ITpenosapaTens MOMKEH VKas3hbiBaTh, B KaKOif MOCIEMOBATENHHOCTH CIEAVET
uivydare Marcpydaj JUCLUILIKHLBIL, 06pamaTb BHUMAHHE HA OCOOEHHOCTH H3YUYCHHA
OTACAbHBIX TEM W Pa3AcioB, NOMorate 0oTOMpaTh Hauboaee BKHbIE H HEOOXOAUMBIE
CBENICHNA W3 YUeOHBIX TIOCOOHIH, a TaKKe JaBaTh OOBICHEHHS BOMPOCAM MPOTPAMMET
Kypca, KOTOPble OObIYHO BbI3LIBAIOT 3arpyaHeHud. [Ipu atoM npenojasaresto Heod-
XOAHMO YUHTBIBATh CACAYIOILINE MOMEHTBI:

1. He cneayer neperpy»arb CTyASHTOB TBOPYECKUMH 3a0AHUAMH.

2. UepenoBaTb TBOPUECKYH paboTy Ha 3aHATHAX ¢ 3aAaHHAMHU BO BHEay IUTOPHOE
BpEMH.

3. JlaBarb CTyAE€HTAM YETKUA MHCTPYKTQK 10 BBLUIOIHEHHIO CAMOCTOATENbHBIX
3a0aHUui: LeNb 3aJaHKA; YCIOBUA BBIMOAHEHNA, 00beM, CPOKH;, TpeOOBaHUA K
0(POPMITEHHTO.

4. OCYLIECTBAATL TEKYLUUIA YUYET U KOHTPO/b 32 CAMOCTOATENLHON PabOTOM.



s ﬂaBaTb OLIEHKY 000011aTh YPOBE€Hb YCBO€HHA HABBIKOB CaMOCTOATE/IbHOH,
TBOPYECKOH paboThl.

[porpammy paspa6oran (u): //
XapuTtoHoBa A.E., K.3.H., JOLEHT F

/ Anonmuce)
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PELIEH3UA
Ha pabouyo nporpammy aucunnianubi 51.B.J[B.03.01 «Xpanu/inma H CHCTeMBI HHTENJIEKTY"
AJbHOr0 aHAJH3Aa JaHHBLIX HA HHOCTPAHHOM A3BIKEY

OITOII BO no nanpasaennio 09.03.02 «HngopmanmonHpie CHCTEMbI H TEXHOIOTHID,
HamnpaB.JeHHOCTh «Bo/ibmne AaHHbIe H MamuHHoe o6y4enne (Machine Learning & Big

Data)»
(kBaiHPHKAUHA BBIMYCKHHKA — f6akanaBp)

Konomeea Enena CeprecBHa, noueHT Kaeapbl (uHaHCOB ®I'BOY BO r. MockBbI
«PTAY-MCXA nmenn K.A. TuMmupsizeBa», KaHIHAATOM 3KOHOMHYECKHX HayK (manee no TEKCTY
peLieH3eHT), NpoBeeHa peLieH3us paboyei nporpaMMbl IHCLHILUTHHEI «X paHHIHILA H CHCTEMBI HH-
Te/UTeKTYATBHOIO aHATH3a AaHHbIX Ha HHOCTPAHHOM A3BIKE) OI1OI1 BO no nanpasiexuio 09.03.02

«Hnghopvayuonnvie cucmemuvl u mexnono2uu», HanpapneHHOCTb «bobiiHe AaHHBIE H MALIHHHOE
obyyenne (Machine Leaming & Big Data)» (6akanaspuar) pa3paboTaHHOH B ®I'60Y BO «Poc-
cuifckuii rocyzapcTBenHbIit arpapHbiii yHuepcuter — MCXA nMeHH K.A. Tumupaszesa», Ha Ka-
dexpe cTaTHCTHKA H KHOepHeTHKH (paspaGoTunk — XapuToHoBa AHHa EBreHbeBHa, KaHIHAAT KO-
HOMMYECKHX HaYK, TOIEHT KadeJpbl CTATHCTHKH H KHOEPHETHKH).
PaccMOTpeB NpeacTaBIeHHbIe Ha pelieH3HpOBaHHE MaTepHalbl, PELEH3EHT NMPHIIET K cie-
JVIOIIHM BBIBOJAM:
1. llpeabsBieHHas pa0odas mporpaMma JUCLUMIUIHHBI «XpaHHIHIIA ¥ CHCTCMBI
HHTEIEKTYATHHOrO aHAAM3a JaHHBIX Ha HHOCTPAHHOM A3bIKe» (Aajsee IO TEKCTY IIporpamma)
coomeemcmevem TpeGopannamM ®I'OC BO no wnampaenenuio 09.03.02 «Hughopmayuontoele
cucmems: u mexwoaocuu». IlporpamMma codepycum BCE OCHOBHBIC pa3Jielibl, COOMEemMCmeyen

Tpe00oBaHASM K HOPMaTHBHO-METOAWYECKHM JOKYMEHTaM.
2. IIpeacrasienHas B [IporpamMme akmyanbHocme y4eOHOH THCIAILTHHEI B pAMKaX pealtH-

sammm OTIOIT BO we nodnexcum comuenuio — TMCIHAILTAHA OTHOCHTCS K JHCLIHILTHHAM IO BEIOOpPY
gacTH, GopMHEpYeMoii ydacTHHKamMH 06pa3oBaTelbHEIX OTHOIIEHHH yde6Horo nukia — b1.B.JIB.

3. Ipeacrasiennsle B [IporpamMMe yenu IHCUMIUIHHEI coomeemcmeyiom TpeDOBaHUAM
®I'OC BO nanpasnenns 09.03.02 « Hugopmayuonnvie cucmemst u mexHonro2uuy.

4. B cootercTBHH ¢ [IporpaMMoif 3a THCHHNIHHOK «XpaHH/IHINA H CHCTEMbI HHTEIUIEKTY-
4TLHOrO aHaTH3a JaHHBIX Ha HHOCTPAHHOM S3BIKE)» 3aKpENIeHO 3 xomnemeHyuu (7 uHouxamo-
poe). Nucunruvba «XpaHHWIHINAa H CHCTEMBl HHTEJUIEKTYAIbHOTO aHaJId3a JaHHBIX HAa HHOCTpaH-
HOM #3bilke» W npeiacTaBieHHas I[Iporpamma cnocobna pearusogams WX B 0OBABIEHHBIX TpeOoBa-

HUAX.
5. Obuas TpyA0EMKOCTh AHCUHILUIHHE! «XPaHHJIHINA H CHCTEMBl HHTEJUIEKTYaIbHOIO aHa-

1434 N2HHBIX Ha MHOCTPAHHOM A3BIKE)» COCTABJIAET 3 3a4€THBIX eauHHULEI (108 yacoB/U3 HUX Npak-
THYECKadA [I0Ar0TOBKA 4 4.).

6. Mndopmauua o B3aMMOCBA3H H3Y4aeMBIX JUCUHIUTHH H BOIPOCAM HCKIIOYEHHS TyONH-
POBAHHA B COACPAKAHUA JHCUMIUIAH coomeememeyem NeHCTBUTENbHOCTH. JlucnumninHa «XpaHH-
JMLIa ¥ CHCTEMbl MHTE/UIEKTYAIbHOIO aHAIN3a JaHHBIX HA HHOCTPAHHOM SI3BIKE» B3aHMMOCBS3aHa ¢
Apyramy aucumrannamu OITOIT BO u Yuebnoro niana no Hanpasnenmo 09.03.02 « Hugopmayu-
OHHBIE CUCTEMD] U MEXHOI02UUY W BOIMOXKHOCTD yOIHPOBAHHS B COAEPKaHHH OTCYTCTBYET.

7. Hpeacrapnennas [lporpaMma npeanonaraeT HCIoMb30BaHHe COBpEeMEHHBIX 00pa3oBa-
TEALHEIX TEXHONOTHH, HCIOJIb3YEMBIE TIPH PEATH3ALIH PAa3THYHBIX BUAOB yueOHO#H paboTsl. dop-
MBI 00pazoBaTeNbLHbLIX TEXHONOTHI coomeememeyiom crelH(pUKe JHCUHIUTHHBL

8. Tlporpamma aucunnanum «XpaHHJHIA H CHCTEMbl HHTEIEKTYAILHOrO aHATH3a JaH-
HBIX Ha HHOCTDAHHOM s3biKe» Npe/noiaraeT 2 yaca 3aHATHI B HHTEPAKTHBHOH (opMe.

9. Buabl, coepkanne H TpyL0EMKOCTH CAMOCTOATEIBHOI paboTBl CTYJ€HTOB, NpEACTaB-
nennbie B Ilporpamme, coomsememeyiom TpeGoBaHHAM K MOATOTOBKe BBITYCKHHKOB, COZEpXKa-
mHMcS I1?.0 ®I'OC BO Hanpasnennus 09.03.02 «Hnpopmayuonnsie cucmemor u mewazoz;lu».

o e R o oy AL SIS (ot
1 YHaCTHE B ICNIOBBIX Mrpax), coomeemcm-
6viom cneuH(pHKe TUCUHIUTHHEL B TPeGOBAHHSAM K BBITYCKHHKAM.




®opma MPOMEXKYTOYHOTO KOHTPOJIA 3HAHWH CTYAEHTOB, MPeIyCMOTPCHHAA HPOTPaMM‘?ﬁz
OCyllecTBiaseTcs B tdopme 3ayera ¢ oueHKoi, 4TO coomeemcmeyem CTATYCY ;mcuunmnvm. Kak
AMCLHIUIHHBI 110 BBIGOPY YacTH, hopMHpPyeMoil ydacTHHKaMH 00pa30oBaTe/IbHbIX OTHOCHHH yued-
Horo mukna — b1.B.JIB ®I'OC BO uanpasnenus 09.03.02 « HugpopmayuorHsle cucmeMbl u mexHo-
nozuuy,

®opMbl oleHKH 3HAHMIY, NpeacTaBieHHsle B [Iporpamme, coomgemcmeyiom —CreuHHKe
JUCUHTITHHBI ¥ TpeOOBAHHAM K BBINYCKHHKAM.

11. VYueGHo-MeTomuueckoe obecreyeHHe AMCUHILIHHBI MPEICTABIEHO: OCHOBHOMN THTe-
patypoif — 5 HCTOYHHKOB (6a30BbIi y4eOHHK), ZOTONHHTEILHOH UTepaTypor — 4 HaHMEHOBAHHA,
HHTepHeT-pecypebl — 9 HCTOYHHMKOB M coomeemcmeyem TpeGoBanusym ®IOC BO HarpaBnieHHs
09.03.02 « Hnughopmayuonnwvie cucmemvl u mexHono2uiLy.

12. MaTepnanbHo-TeXHHYecKoe ofecrneyeHne AHCLMIUIMHB COOTBETCTBYET CeLHduKe
AUCLHUIUIMHB] « XpaHUIHIIA M CHCTEeMbl HHTE/UIEKTYaJlbHOro aHajiH3a JaHHBIX Ha HHOCTPAHHOM
A3BIKE» H o0ecrneynBaeT HCIOIb30BAHHE COBpEMEHHBIX 00pa3oBaTebHBIX, B TOM THCIEC HHTEPAK-
THBHBIX METOJI0B 00YYEHHS.

13. MeToauyeckHe  peKkOMeHIAUMH CTyJeHTaM M  METOAWYECKHE  PEKOMCHIAUHH
NpPenoiaBaTe/sM N0 OpraHu3auui oGyueHHs 110 AHCUMILIHHE [AlOT NPEICTaBNEHHE O CleUHHKe
o0yueHHs no AHCUMIUIHHE «XPaHHIMIIA H CHCTEMBI HHTEUIEKTyaIbHOIO aHaIH3a JaHHBIX Ha
HHOCTPAHHOM SI3BIKEY.

OBIIHUE BbIBOJbI

Ha ocHoBaHH# NPOBENEHHOTO PELEH3HPOBAHHS MOYKHO CENATh 3aKTI0YEHHE, YTO XapaKTep,
CTPYKTYpa H coAepxaHue pabodeil nporpaMMbl JHCLUMIUIHHE! «XpaHHIHINA H CHCTEMbl HHTEJUIEK-
TY&IbHOTO aHATH3a JaHHBIX Ha HHOocTpaHHOM A3b1ke» OITOIT BO no manpagnenuto 09.03.02 «Hn-
POpMAYUOHHYIE CUCMEMb! U MEXHONO2UUY, HANpaBIeHHOCTh «BoabIHe 1aHHBIE H MANIHHHOE
oby4enne (Machine Learning & Big Data)» (kpamuduxauus BeITycKHHKA — Gakanasp), pa3pabo-
TanHas XapHToHOBO#H A. E., K.9.H., J10LEHTOM Kadepsl CTATHCTHKH H KHOEPHETHKH, COOTBETCTRY-
er TpebosarusM ®I'OC BO, coBpeMeHHBIM TpeGOBaHHSIM KOHOMHKH, PHIHKA TPYAAa H ITO3BOJIHT
TIpH €€ peallH3allii yCIEIHo obecnednTh GopMHUpOBaHKe 3aBIEHHBIX KOMIETEHIIMIL.

Penensent: Konomeera E.C., nouent xabefippr'bunancos ®TBOY BO «PoccHickui rocynapcr-
BEHHBIH arpapHbli YHHBEPCHTET — el K.A. Tumups3eBay, KaHHIaT S3KOHOMHYECKHX
Hayk « ,j;f » é 202 _Zr.
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