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AHHOTALMUA

padoueii nporpaMmmbl Y4eOHOMH AHCUMILIMHBI
Bb1.B./IB.03.01 «XpaHHIHIIA H CHCTEMBI HHTS/UVICKTYATIbHOTO AHAJIN3A AaH-
HbIX HA HHOCTPAHHOM SI3bIKE»

AJISl IOATOTOBKH Gakanaspos no Hanpasjienuio 09.03.02 «MudopmanunoHubie
CHCTeMbI H TEXHOJIOTHHY N0 HANMPAaB/AeHHOCTH Bo/ibline JaHHbIE H MALLIHHHOE
oO0y4uenne (Machine Learning & Big Data) n

Heab ocBOeHHSA IUCUMIVIMHBL: [{e/IbI0 AUCUMIUIMHEL « XPAHWIMLILA U CUCTE-
Mbl UHTEIEKTYAIIbHOrO aHali3a JAHHbIX HAa HHOCTPAHHOM SI3bIKE» ABNSETCA OCBOE-
HUE CTYACHTAMH TECOPETHYECKUX W TMPAKTUUECKUX 3HAHWH M MPHOOPETEHNE YMEHUH
U HAaBBIKOB B 00JIACTH NPOBEACHUS AHATIUTUUECKOIO UCCIEAOBAHUS ¢ IPUMEHEHUEM
TEXHOJIOrMI OOMbLUIUX JAHHBIX M BbIMONHEHUA paboT Mo 00ecneueHUo PyHKUMOHHU-
poBaHus 0a3 TaHHBEIX W 00ECTICUEHUIO MX HHPOPMAITMOHHOK O€30MacHOCTH, a TaKXkKe
OCYLLECTBJIAThL JEJOBY) KOMMYHHMKALMIO B YCTHOM M MUCBMEHHOM (opMax Ha rocy-
JApCTBEHHOM s3blke Poccuiickoil deaepalmi 1 HHOCTPAHHOM A3bIKE.

MecTo ANCUHNIHHBI B Y4eOHOM MJIaHE: BKIKOYEHA B HaCTh, (POPMUPYEMYIO
yyaCTHUKaMu 00pa3oBaTe/ibHbIX OTHOLWICHWHA (AUCLMIUIMHA IO BBIOOPY) y4eOHOrO
TUTaHa Mo HampasaeHWro moAroToBkd 09.03.02 «MHpOpMAaIMOHHEIE CHCTEMBI B TEX-
HOJIOTUIY.

TpebGoBanusa K pe3yabTaraM 0CBOCHHS AUCLUMIIMHBI. B Pe3ybTare 0CBOC-
HHS ANCHATUIMHBEL (POPMUPYIOTCS CIEAYIOMNAE KOMMETEHINN (MHAUKATOpel). YK-4
(YK-4.2, YK-4.3), T1Koc-3 (I1Koc-3.1, I1Koc¢-3.3), [1Koc-9 (I1Koe¢-9.1, 11Koc-9.2,
[TKoc-9.3).
Kparkoe conepxanne JTHCHATNIIHHBI
Otnuna 6a3 naHHbIX OT XpaHWIMIL JaHHBIX. [Ipuuunbl nossnenus Xpa-
HWINLL JaHHBIX. XPaHWIHLLE - HAACTPOHKA HAL CYLUECTBYIOIUMMHU 0a3aMH AAHHbBIX.
OrmmunTeneHas 0co0eHHOCTE Xpanuanil. OCHOBHEIE TPEOOBAHUS K JAHHBIM, BBO-
JUMbIM B XpaHWIHILE. 3a8auu NMOCTPOeHUs XpaHuauia. Murerpauus ¢ pa3ainuHbl-
MW HCTOYHMKAMHU JAaHHbIX. [lpeaBaputensHas oOpaboTka AaHHBIX ANA WX JalnbHEH-
IIer0 MCTOMB30BaHNs B anroputvax Data Mining. 3anonmHEHHE MPOMYCKOB, COM-
MJIMHT, peaakTUpoBaHue BbIOpocoB. KBaHToBaHue. KoHeunble knacehl. Pazduenne Ha
MHOXeCTBa. Penaktuposanne BeiOpocos. Crnaxkueanue. [ pynmuposka. Jlata u Bpe-
md. Jlononnenue ganHeix. 3amena. Kpocc-radnuua. O0beaunenue. [lapamerpel no-
nei. Pazrpynnuposka. Ceéprka cTosOuoB. Ckonbsdiiee okHo. CnuaHue. CoeauHe-
Hue. Copruposka. @unbTp cTpok. JIyOnukatel ¥ MPOTUBOPEUHS BO BXOJHBIX JaH-
HbIX. ABTOKOPPEALMS UCXOAHBIX nepeMeHHblx. Koppensuumonnbiii ananus. Koag-
¢uumeHT xoppensuun IlupcoHa. JlnHeiHas perpeccus. Pa3OueHHe HAa MHOMKECTBA.
OtGop ¢axTopor u 3ammTa OT nepeobyuenusi. F-rect. KoapduumeHnt nerepmuna-
uun. Knacrepusauusa. LleHTpbl KIacTepoB. ABTOONPEACIEHUE 4YUCHA KIACTEPOB.
Hopmanuzauus aaHHbiX. Anroput™ CLOPE. Koadg¢uuueHT oTTaikuBaHWA. anro-
put™ knactepusatmn EM. Meanannas moandumkarmms. Moaenms ARIMAX. Cpenne-
KBAAPATUUECKAsA OLIUOKA HA 00YUAIOLLEM MHOKECTBE. MUHMMAIbHASA JOCTOBEPHOCTD
npasuna. MuHuManbHbll TUQT npaBuna. MakcumanbHOE YHCo cneacTBui. Menonb-
30BAHUE HEUPOCETH A4 3anauu perpeccuu. Pazduenue Ha mHokecTBa. MeTo Banu-
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aaunun. Hactpoiika napamerpos Heipocetn. [TapameTpbl 00yueHns. Kputepuu ocra-
HoBa. Ctparerns ontumu3aiu. Mcnome3oBaHne HEMPOCETH s 3a7a49K KiIaccu(pu-
KaLlHH.

Differences between databases and data warehouses. Reasons for the emer-
gence of Data Warehouses. Storage - add-on over existing databases. Distinctive fea-
ture of Vaults. Basic requirements for data entered into the Warehouse. 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 coetficient. Linear regression. Split-
ting into 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.

O0wasi TpyaoeMKOCTb AMCUMILIHHbI COCTaB/ASIeT: 3 3a4YETHbIC CIWHMLIbI
(108 gacoB).
IIpoMeKyTOUHDBIH KOHTPO/b: 334ET C OLEHKOM.



1. Hesab ocBOEHHS AUCUHIIHHDI

Lienbo aMcumiuinebl « XpaHUIuA U CUCTEMbl UHTE/UIEKTYAILHOIO aHanu3a
JAHHBbIX HA HHOCTPAHHOM A3bIKE» SABNACTCA OCBOCHHE CTYACHTAMU TEOPETHUYECKUX W
MPAKTHYECKUX 3HAHWI W MPHOOPETEHNE YMEHUIH W HABBIKOB B 0OIACTH MPOBEACHUS
AHAIMTUYECKOrO0 UCCIEAOBAHUSA C NPUMEHEHUEM TEXHOJIOIUH OOJIbIUMX JAHHBIX U
BBINOJIHEHHA PaboT no odecrneueHno PyHKUHOHNPOBaHHA 0a3 JaHHbIX U olecneye-
HUKO WX WHQOPMALMOHHON O€30MacHOCTH, a TAKKE OCYHIECTRIATE AETOBYIO KOMMY-
HUKALUIO B YCTHOH M NMCbMEHHON (popMax Ha rocyIapCTBEHHOM s3bike Poccuiickoii
Mdenepauni H HHOCTPAHHOM SI3bIKE.

2. MecTo AHCHUTLIAHBI B Y4eOHOM mpoiecce

Jucuumivia « XpaHuaua U CUCTEMbl MHTE/UIEKTYAJILHOIO AHAIM3a JAHHBIX
Ha MHOCTPAHHOM $I3bIKE» BKJIKOUCHA B 4acTb, (JOPMHPYEMYIO yUaCTHHKaMu 00pazo-
BATENTBHBIX OTHOIIEHWH (JUCIMIIIMHA MO BEIOOPY) yueOHOTO TuaHa. J(ncuvmimHa
«XpaHUJMLIA U CUCTEMbl MHTEIEKTYANbHOIO aHajiM3a AaHHbIX HA WHOCTPAHHOM
SI3BIKE» peannu3yeTcs B COOTBETCTBHN ¢ Tpedosanusivu OI'OC BO, mpodeccnonans-
Horo cranaapra, OIIOIl BO u Yuebnoro miana no HanpaeineHuro 09.03.02 «Ms-
(hOpMalLIMOHHbBIEC CUCTEMBI U TEXHOJIOTHUY.

IMpenmecTByFONIMMHA KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs
JUCLMUILIMHA « XPaHWIMILA U CUCTEMbl MHTEJUIEKTYAJIbHOIO AHANIM3A JAHHbIX HA UHO-
CTPaAHHOM A3bIKE» ABJSAKOTCSA «BBEACHHE B KOMMBKTEPHbIE HAYKH HA MHOCTPAHHOM
A3BIKE», «MaTeMaTHYeCKUi aHanmmu3y», «MareMaruveckast CTaTUCTHKa», « Teopust Be-
POATHOCTENY, « ANTOPUTMU3ALUSA U NPOrPAMMUPOBAHUEY, « OCHOBBI HAYKU O IAHHBIX
(Data Science)», «AHalIU3 3KOHOMHUYECKMX AAHHBLIX C WCMONb30BAHUEM COBPEMEH-
HBIX WTH(QOPMAITMOHHBIX TEXHOJOTHIH HA WHOCTPAHHOM SI3BIKE», AHAIN3 YKOHOMHYIE-
CKUX JaHHBIX C UCIOJIb30BAHUEM COBPEMEHHBIX UH(DOPMALMOHHBIX TEXHOIOTUIY .

JMcumMnavHa «XpaHuiuwa U CHCTEMbl MHTEIIJIEKTYaIbHOMO aHalM3a JaHHbIX
HA UHOCTPAHHOM A3bIKE» SBJSETCS OCHOBONMOJIATAIOLIEH IS M3YUEHUS CIIELYHOLLUX
AUCUMIUIMH: «AJAMHWHHUCTPUPOBAHHE WH(OPMALMOHHBIX CHCTEM», «MHOTOMEPHbIC
CTAaTUCTAYECKHUE METOMBI», «METOAbl MCKYCCTBEHHOTO HWHTEIUIEKTa», «bonbime
JAHHBIEY.

Pabouas nporpamMMa AMCUMIUIMHBI « XpaHWMLLIA W CUCTEMbl UHTEIINEKTYalb-
HOTO aHAIN3a JAaHHBIX HA WHOCTPAHHOM SI3BIKEY» JUTS UHBAJIAIOB U JIUI] C OTPAHWYEH-
HbIMU BO3MOYKHOCTSIMM 3A0POBbSl Pa3padaThiBACTCS MHAMBUAYAIBHO C YYETOM OCO-
OeHHOCTeH MNCUXOMU3NYECKOrO Pa3BUTHA, WHAUBHAYAJNbHbIX BO3MOYKHOCTEH W CO-
CTOSTHUS 37I0POBBSI TAKMX OOYJarOIINXCS.

3. Ilepeyennb NIAHUPYEMbBIX Pe3yJIbTATOB 00YUYE€HHUS N0 JUCLUILIHHE,
COOTHECEHHBIX € INIAHHPYEMbIMH Pe3y/1bTaTaAMH 0CBOEHHUSI 00pa30BaTe/bLHOT
NMPOrpaMMbI

OOpa3oBaresbHBIE PE3YIbTaTHl OCBOSHUS JUCIUTIIHMHBI O0YJatONUMCsI, TIpea-
cTapjieHbl B Tabnuue 1.



4. CTpyKTYpAa " COACPKaHNE TUCIHTIHHBI

4.1 PacnipeaeneHne TpyA0EMKOCTH AUCHHIIHHBI TI0 BHAAM padoT
no ceMecTpam

O0was TpyAOEMKOCTb OUCUMIUIMHBL cocTaBiser 3 3av.en. (108 uacoB), ux
pacmipeieNieHue Mo BuaAaM padboT ceMecTpaM MPEACTABICHO B Tabmuie 2.



TpeGoBanus Kk pe3yjabTaTaM 0CBOCHHS Y4eOHOI THCIHIITHHBI

Tabmuua 1

Kon
KOMIIC-
TEHLUHU

Conepxanue

KOMIETEHLUHU (MU €€ 4acTH)

Hnpuxatopsl koMmre-
TEHUUH

B pesynbrare nsyueHust yaeOHON TUCHMIUIHHBI 00y IIHECS TOJIKHBI:

3HaTb

YMETh

BJIaCTh

VK-4

Crioco0eH oCyLeCTBIATh Jie-
JIOBYIO KOMMYHHUKALIMIO B YCT-
HOM M MMCbMEHHOM opmax Ha
roCy1apCTBEHHOM si3bike Poc-

cuiickoil Penepanuu U HHO-
CTpaHHOM(BIX) sI3bIKe(ax)

YK-4.2 VYwmers. mnpu-
MEHSTb Ha TPAKTHKE
NEJIOBYK) ~ KOMMYHH-
KalUK B YCTHOH H
MHCbMEHHOH (opmax,
METOABl M  HaBBIKH
IEJIOBOro  OOLIeHust
Ha PYCCKOM H HHO-
CTPAHHOM SI3bIKax

IIPUMEHSITh Ha MPAKTHKE
IEJIOBYI0 KOMMYHHUKALIHIO
B c(pepe paboThl ¢ XpaHU-
JIMIaMy JaHHbIX U UX
AHAJIU30B B YCTHON H
MUCBMEHHOM opmax Ha
PYCCKOM U HHOCTPAHHOM
A3BIKaX

YK-4.3 Bnaners: Ha-
BBIKAMH YTEHUS U Te-
peBola TEKCTOB Ha
WHOCTPAHHOM  SI3bIKE
B npodeccuoHanibHOM
OOIlleHUH, HaBBIKAMH
NEJNOBbIX  KOMMYHH-
Kalui B YCTHOW H
NUCbMEHHOH  (opme
Ha PYCCKOM H HHO-
CTPaHHOM  SI3bIKaX;
METOAMKONH  COCTaB-
JICHUSI CYXKIEHUS B
MEKJINIHOCTHOM  JIe-
JIOBOM OOLIEHUH Ha
PYCCKOM W HWHO-
CTPAaHHOM SI3bIKaX

HaBbIKAMH YTCHHSA U IIC-
peBO/ia TEKCTOB HAa UHO-
CTPaHHOM SI3bIKE B 00-
JIACTH XPAHUJIMLL U WH-
TEJJIEKTYaJbHOIO aHa-
JIM3a JaHHBIX.

I1Koc-3

CriocoOHOCTD BBIMOJHSATE pa-
60Tb! MO obecneyeHno QyHK-

I1Koc-3.1 3nare: nmo-
HSITHE «LEJIOCTHOCTh

IMOHATHE KLUEJTOCTHOCTh
0a3 AAHHBIX), TPUYHHBI




LMOHHPOBAHMS 0a3 HJAHHBIX U
obecneueH0 UX HHPOpMa-
LUOHHOM OE30NaCHOCTH

0a3 JaHHBIX), IPHYH-
HBbI HAPYLISHHS LIeJI0-
CTHOCTH 033 NaHHbIX;
CMOCOOBI IOCTHXKEHUS
Oe3omacHOCTH 0a3
JAHHBIX

HapywmeHusa HCJIOCTHOCTH
faz u XPaHUIHALI JaHHBIX.

IIKoc-3.3 meTh Ha-
BBIKH. COMPOBOXK/IE-
HHUs Oa3bl JAaHHBIX B
OTIEPaTUBHOM H
obecneynBaroLIEM
pexxuMax

COTNPOBOKIEHNS Da3bl U
XpaHHUJIHINA JIAHHBIX B
OnepaTHBHOM H 00ec-
NEYHBAIOLIEM PEKHMAX

TTKoc-9

CnocobeH npoBOAUTb aHAIU-
THYECKOE UCCIIEIOBAHHUE C
MPUMEHCHUEM TEXHOJIOTHI
OONBIINX TaAHHBIX

IMTKoc-9.1 3uars:
NpPeAMETHYIO 001aCThb
aHaJIM3a, THIbI OOJb-
IIUX AaHHBIX, HCTOY-
HHKH 1 METOIbI H3-
BJIEUeHHsI HHpOPMa-
LIMH, TEOPETHUECKHUE
U NMPUKIAAHBIEC OCHO-
BbI QHAJIM3a, TCXHO-
JIOTHH XpaHCHHS U
obpaboTku, coBpe-
MEHHBIE METOIbI H
UHCTPYMEHTAIbHBIE
CpencTBa aHanu3a
OOJIBINNX JaHHBIX

TUIBI AAHHBIX, HCTOYHHUKH
H METOAblI U3BJICYCHHA
nH(opManum, TeopeTude-
CKH€ 1 PUKJIATHBIE OC-
HOBBI HHTEJIEKTYJIbHOTO
aHaJINM3a, TeXHOJIOIHH
XpaHeHus n o0padoTky,
COBPEMEHHbIC METOAb] U
HHCTPYMEHTAJIbHBIE Cpe-
CTBa aHayH3a OOJbUINX
IDaHHBIX

IMKo0c¢-9.2 Ymers:
OLIEHUBAThL COOTBET-
CTBHE HaDOPOB NaH-
HBIX 3a7a4aM aHaJH3a
BONbINMX NAHHBIX,
HCTIOL30BATL UHCT-
PyMEHTa/IbHbIE CPEJI-

oLeHnBaTb HabOPbI NaH-
HBIX METOJAMH MHTEJIIEK-
TyaJbHOrO aHanu3a AaH-
HBIX, HCTIONb30BaTh HHCT-
PYMEHTaJIbHbIE CPEIICTBA
JUISL MU3BJIGUEHHS, PE0D-
Pa30oBaHMsl, XPAHEHUS U




CTBA 1151 H3BJICUEHHS,
npeoOpa3oBaHus,
XpaHenus n odbpador-
KW aHHBIX U3 Pa3HO-
POMHBIX UCTOUHUKOB;
paspabaTbiBaTh U
OLIEHHBATb MOIEJIH
OOJIbINMX NAHHBIX,
aBTOMAaTH3UPOBATH
NPOLECC aHau3a
OOJIBIINX AAHHBIX;
BU3YaJIM3HPOBATH pe-
3YJIBTAThI AaHAJH3A
OONBIINX NAHHBIX

00pabOTKM HAHHBIX H3
Pa3sHOPOIHBIX HCTOYHH-
KOB, BU3yaJIM3UPOBATH
pe3yJbTaThl aHAJIN3a
OONBIINX TaHHBIX

[1IKoc-9.3 Umeth Ha-
BBIKH BBIOOPA HCTOU-
HUKOB JIAHHbIX, OLIE€H-
KW COOTBETCTBUS Ha-
0opa NaHHBIX TP/~
METHOI obnactu u
3aJavam aHAJUTHYe-
cKHx pabor; monyde-
HUS U QunbTpaumy,
M3BJIEUEHUS, IPOBEP-
KM, OUHCTKH, arpera-
I[1H U pa3padoTku
TIPEACTaBICHIUS
Oonpbix 06HEMOB
JAHHBIX U3 reTepo-
F€HHbIX UCTOYHUKOB

BBIOOPA HCTOYHHUKOB
JaHHbIX, OLUEHKH COOT-
BETCTBHS HaDopa naH-
HBIX NpeaMeTHOMH obnac-
THU U 3a1a9aM aHAJIUTH-
YEeCKUX padoT; mosayue-
HUS U (UIbTPALHH, W3-
BJICYEHUSI, IPOBEPKH,
O4YNCTKH, arperaumm 1
pa3padoTku npeacras-
neHys OONBIIHX 00be-
MOB JTAaHHBIX H3 FETEPO-
PeHHBIX UICTOYHHKOB
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Tabnuua 2

Pacnpeaesienue Tpya0€MKOCTH THCHHUILIMHBI 10 BHAAM paldoT o ceMecTpam

TpynoémkocTs,
S cemecTp
u qac.
Bupa yuedHoii padoTsl seero/*

O0mas TPyA0EMKOCTb JHCIUIUINHBI IO yUeOHOMY IUIaHY 108
1. KonrakTHas padora: 50,35
AyautopHasi pa6oTa 50,35
8 MoM yucie:
sexyuu (/1) 16
npakmuyeckue zanamus (113) 34/4

KOHMAKMHuast paboma na npomesdicymounom koumpone (KPA) 0,35
2. CamocTosiTeapHas padora (CPC) 57,65
CaAMOCMOSAMENbHOE U3YHEHUE PA30ei06, CaMono02omoska (npo-
pabomxa u nOGMopenie IeKUOHHO20 MAMEPUAIa u Mamepuaid
YUeOHUKOB U YYeOHbIX NOCOOUT, NOO2OMOBKA K NPAKMUYECKUM
3auamusAM U m.o.)
Iloozomoska k 3auemy (KOHMpoO.b) 9

Bun npoMexyTO4HOr0 KOHTPOJIS:

3a4eT C OLIEHKOMI

* B TOM YHCJIE MpaKTUYCCKas MOoAroTOBKaA.

4.2 Coaepxanue IUCHHILIHHBI

Tabnuua 3
TemaTuveckuii jiad y4eOHOH AUCHUILIHHBI
AyauTopHas
HaunmenoBaHue pa3aesioB H TeM AHCLHILIHH pabora BcAYITS
Ganynnean) Bcero N | n3 | 1nKp pHasi
BCEro pabora CP
/*

Tema 1 TexHonorus xpaHeHusl JaHHbIX MPU NPUHS-
TUM PELICHUI .
Theme 1 Technology of data storage in decision- 12 - e 10
making
Tewma 2 IlpenobpaboTka U KOHCOMHOALUS JAHHBIX 11 1 4 6
Theme 2 Data preprocessing and consolidation
Tema 3 Tpancopmanust JaHHBIX

\ ) 7 1 2 4
Theme 3 Data transformation
Tewma 4 IlpensapuTenbHblii aHAINU3 AAHHBIX

- 10 2 - 4

Theme 4 Preparatory data analysis
Tema 5 Perpeccus :
Theme 5 Linear Regression 11,65 2 4 3,03
Tema 6 Knacrepusauus
Theme 6 Clustering 16 2 8 i
Tema 7 ARIMAX
Theme 7 ARIMAX e .
Tema 8 AccounaTuBHbIe MpaBuIa 12 2 2 8
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AyauTtopHasi
HaumeHoBaHHE Pa3/1e/ioB H TeM AUCUHILIHH pabora Beeiyairo
—— Bcero I n3 | OKp pHas
BCero padora CP
/*
Theme 8 Association Rules
Tema 9 Heiipocers
Theme 9 Neural network 12 . 4 .
Konrakthas paGota Ha NPOMEKYTOYHOM KOHTPOJIE
(KPA) 0,35 0,35
Bcero 3a S cemecTp 108 16 | 34/4 | 0,35 57,65
Hroro no AucuuILInHe 108 16 | 34/4 | 0,35 57,65

* B TOM 4HCIIE MPAaKTUYCCKas MoAroTOBKa

Tema 1 TexHoJ10rusi XpaHEeHUS] JAHHBIX NPH MPUHATHH pelleHu

Theme 1 Technology of data storage in decision-making

Otnuumnst 0a3 JaHHBIX OT XPAHWJIWIL JAHHBIX. [IPpHUMHBI TIOSIBIICHUS
Xpanuuuy JaHHbIX. XPAHWIMLIE - HAACTPOMKA HAJ CYLIECTBYIOIMMHU Oazamu
AaHHbIX. OTnuuuTenbHas OCOOEHHOCTh XpaHuauil. OCHOBHbIE TpeOOBaHHS K
JTAHHBIM, BBOJMMBIM B XPaHWJIUINE. 3a/auu MOCTpoeHUs Xpanunumia. MHTerpa-
LY C pa3IM4YHbIMUA UCTOUYHMKAMK AaHHbX. SOAP-3anpoc. REST-3anpoc. Beinon-
HeHHre nporpaMmMel. M3sneuenne 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 IlpenoOpatboTka U KOHCOJUIALMSA JAHHBIX
Theme 2 Data preprocessing and consolidation

[IpenBaputenbHas 00paboTKa AAHHBIX A UX JATBHEHIIETO UCMOIb30BA-
HUS B anroputMax Data Mining. 3anoiHeHUE POy CKOB, COMIUTMHT. KBaHTOBaHME.
Koneunsle knaccsl. Pazouenne Ha muoxkectBa. Penakruposanue BEIOpocoB. Criiaxu-
BaHMUE.

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 JaHHBIX
Theme 3 Data transformation

Habop KOMNOHEHTOB 1Sl MEPBOHAYAIBHOM MOArOTOBKH U MPOCTOH 00pabOTKH
WCXOJIHBIX HA0OPOB MaHHBIX. | pynmuposka. /lara u Bpemsi. J[OTOTHEHWE TaHHBIX.
3amena. Kpocc-radbmua. O0benunenue. [lapamerpsl nosnei. Pasrpynnuposka.
Ceéprka ctonbuos. Ckonb3suee okHo. Cnusinue. CoeanHeHue. COpTUPOBKA.
OunbTp 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 IlpeaBapuTe/IbHbIN AHAJH3 TaHHBIX

Theme 4 Preparatory data analysis
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JlyOauKaThl U MPOTHBOPEUHS BO BXOAHBIX JAHHbIX. ABTOKOPPENALMS HCX0-
HBIX TIepeMeHHBIX. Koppensunonnelii anamms. Kosddumment koppensmn [Tupcona.
Koadpuuuent Tay-b Kenaanna. SkcTpemMyM B3auMOKOPPENSILMOHHON (hBYHKLIHH.
Kos¢ppuunent xoppenstmn CrimpMena.

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

Tema 5 Jluneiinas perpeccus

Theme 5 Linear Regression

Jlnnelinas perpeccus. Hactpoiikn Hopmanu3aunn. Pa30WeHne Ha MHOKECTBA.
Hacrpoiika nuneiinoii perpeccun. [etanshble HacTpoiiku. OTt6op pakTopoB U 3alu-
Ta OT nepeodyueHus. F-tect. KoadduuneHt aerepmubaunn. CKOPPEKTHPOBAHHbIH
kox(pdunmeHT aerepMuHaun. UadopMaunonHslii kputepuii Akanke. Uadopmanu-
OHHbIH KpuTepuii baiieca. MH(popmaumnoHHblii kpuTepuit XaHHaHa-KeuHa. [lopor
3HaUMMoOCTH TpHu no0aBneHun (akropa. [Topor 3HAUUMOCTH MPH UCKITFOYCHHUN (Pax-
Topa.

Linear regression. Normalization settings. Splitting into sets. Setting 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

Knacrepuzauus. LIeHTpel KnacTepoB. ABTOONPEACICHUE 4HUCAA KIACTEPOB.
Hopmanuzauus aaHHbiX. Anroput™ CLOPE. Koadg¢uuueHT oTTaikuBaHWA. anro-
puT™ kinactepuzauu EM. MeauanHas Mmoaugukanms.

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

Mogaens ARIMAX s aHam3a BPEMEHHBIX PAJOB KaK UHTETPUPOBAHHAS aB-
TOPErPECCHS, CKONB3SILEE CPEAHEE ¢ BOSMOMKHOCTBIO YUeTa AOMOJHUTENbHbIX BHELL-
HKX (paxropos. [Topsaok cesonHOi AR wactn. I[Topsaok CE30HHOTO HHTETPUPOBAHNS.
[Topsanok cezonHoi MA uactu. Ilepuon ce30HHOI cocraBnstoweid. Cpeanekpaapa-
THYeCKas olKubOKka Ha oOyuatrowieM MHoskecTBe. CpeaHss abcontoTHas ownOka Ha
oOyyaronieM MHOKeCTBE. CpeiHss OTHOCHTENbHAs OIMOKa Ha 0OyUJaroeM MHOKe-
cree. Korthpuuuent nerepmunaunn. CKOPPEKTUPOBAHHBIA KOIPPULHUEHT ACTEPMU-
HAIIWH.

ARIMAX model for time series analysis as an integrated autoregression, mov-
g 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 AcconmaTtuBHBIE IPAaBHJIA

Theme 8 Association Rules
AccouMaTUBHbIE MpaBUja B TPAH3aKLUMOHHBIX JAHHBIX. MUHUMAabHAs MOAJEPIKKA.
MuHnManeHas TOCTOBEPHOCTh TpaBwia. MuHUManbHbI TU(T mpaBmia. Makcu-
MaJIbHOE 4uCIIO CieACTBUMA. [IOHATHUS U METO/1bl BbISBIICHUS 3aKOHOMEPHOCTEH B UH-
TEJIEKTYaJIbHOM aHaJIM3€ JaHHbIX. Mcnonb3oBaHWe BBISBIECHHBIX 3aKOHOMEPHOCTEH
JUIS TIPEJCKA3aHUs HEM3BECTHHIX 3HAYCHWI (TMPOTHOCTHYECKOE MOJCTHUPOBAHUE).
AHQJIW3 UCKITIOYEHUN, TPEAHA3HAYCHHBIN U1 BBISABICHUS U TOJIKOBAHKUS AHOMAJIANA B
HaIEHHBIX 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 Heiipocern

Theme 9 Neural network

HMcnonb3oBaHue HEMpoceTH s 3aauM perpeccuu. Pa3dueHre Ha MHOXKECTBA.
Meron Baympanmu. Hacrtpoiika mapamerpoB Helipocetn. [Tapamerpsl 00y4eHUS.
Kputepuu ocranosa. Ctparerust ontumusauuu. Mcnonab3oBaHue HeipoceTu ais 3a-
Ja4M KI1acCU(UKALIMH.

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 /npakTu4ecKue 3aHATHs

Tabnuna 4
ConepxaHue JEKIHH /MPAKTHYCCKAE 3aHATHS 1 KOHTPOJIbHbIEC MEPONPHSATHS
®opmupyem Koa-
bI¢ BO
KOMIETeHIH Bux Ya-
Ne N Ne u HA3BaHHE NPAKTHYECKHX - coB/ m
i ° pazaena e G KOHTPOJIbHOI0 =
HAHKATOP | meponpusitist | ppagern-
bl) yecrkast
noaro-
TOBKA
1 Tema 1 TexHnono- | Jlexkuus 1. Texnonorus xpane- | [1IKoc-3.1 2
r'Usl XpaHEHUs HHSI TAHHBIX TPU MPUHITHU ITKoc-9.1
NAHHBIX IIPU NIPU- | PELICHUN YK-4.2
uaTiu pemennii | Lecture 1 Technology of data
Theme 1 Tech- storage in decision-making
nology of data IMpakTuycckas padora Ne 1. ITIKoc-3.3 YreHue, nepe- 2
storage in deci- [ IpuHLETEL PAOOTHI ¢ XPAHHITH- [MKoc-9 2 BOJ, 3aLLHTA
sion-making IMaMH JaHHBIX [TKoc-9.3 paboTsl
Practical lesson Ne 1. Principles | yx_4 2
of working with data stores VK-4.3
[Mpaktuueckas pabora Ne 2. Uu- | TTKoc-3.3 3amura padoTh! 2/2
Terpalus ¢ pa3nuunsiMu Oazamu | [TKoc-9.2
AAHEHRE I1Koc-9.3
Practical lesson Ne 2. Integration | v _4 2
with various databases
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Practical lesson Ne 9. Multiple

®opmupyem Koua-
ble BO
KOMIIETEHIH Bux Ya-
Ne Ne u HA3BaHHE NPAKTHYECKHX H COB/ m3
i Ne pazaena e (D KOHTPOJILHOTO ool
) MEpPONpPHATHS ,:lm.;
noaro-
TOBRA
[MpakTuueckas pabora Ne 3. Um- | [TKoc-3.3 3amuTa padoTh! 2
HOPT JaHHBIX B pasnuuHbiX Gop- | [TKoc-9.2
Marax I1Koc-9.3
Practical lesson Ne 3. Import data | yi_4 2
in various formats
2 Tema 2 ITpeno6- | Jlexuus 2 [penobpadotka u ITIKoc-3.1 1
paboTKa 1 KOHCO- | KOHCOJUAALMS JaHHBIX ITKoc-9.1
nunamms gaHHbix | Lecture 2 Data preprocessing and | YK-4.2
Theme 2 Data consolidation
preprocessing and [Mpakruueckas padora Ne 4. [loa- | TTKoc¢-9.2 3ammra padoThI 4/2
consolidation rOTOBKA JAHHBIX A1 aHA/IU3a T1Koc-93
Practical lesson Ne 4. Data prepa- | VK-4.2
ration for analysis MKoc-3.3
3 Tema 3 TpaHc- Jexuus 3 TpaHchopmanus ITKoc-3.1 1
dopmarust naH- TaHHBIX ITKoc-9.1
HBIX Lecture 3 Data transformation VK-4.2
Theme 3 Data [Mpakruucckas padora Ne 5. Cop- | [TKoc-9.2 Zamura padoTsi
transformation THPOBKA, 0ObeMHeHHE M pasae- | [IKoc-9.3
JCHHME HAOOPOB JAHHBIX VK-4.2
Practical lesson Ne 5. Sorting,
merging and splitting datasets
4 Tema 4 [Ipensa- | Jlekuus 4 MeTonsl aHamu3a [IKoc-9.1 2
PUTENbHBIN aHA- JaHHBIX VK-4.2
JIN3 aHHBIX Lecture 4 Methods of data analy-
Theme 4 Prepara- | sis
tory data analysis | ITpakTiucckas pabora Ne 6. Ber- | ITKoc-9.2 3amura paboTel 2
SBIICHHE AYOIMKATOB M MPOTHBO- | [TKoc-9 3
pC'{I/lﬁ BO BXOAHBIX JAHHBIX YK_42
Practical lesson Ne 6. Identifica-
tion of duplicates and contradic-
tions in the input data
IMpaxtuucckas padora Ne 7. ITKoc-9.2 Urenue, nepe- 2
[IpexBapuTe THHEIN aHATH3 JaH- IIKoc-9.3 BOJI, 3aIlUTa
HRIX YK-4.2 paboThl
Practical lesson Ne 7. Preparato- | yi_4 3
ry data analysis
5 Tema 5 Perpeccust | Jlekumst 5 PerpeccroHHbli ITKoc¢-9.1 2
Theme 5 Linear aHanu3 YK-4.2
Regression Lecture 5 Regression analysis
IMpakTuucckas padora Ne 8. ITap- | I1Koc-9.2 Yrenue, nepe- 2
Hasl TMHCHHAsI perpeccust I1IKoc-9.3 BOJ, 3alUTa
Practical lesson Ne 8. Paired Lin- | VK-4.2 paGoTEI
ear Regression VK-43
[MpakTaueckas pabora Ne 9. [1Koc-9.2 3ammra padoThl 2
MHOXXECTBCHHA TUHCHHAS per- TIKoc-9.3
peccus VK-4.2
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l'[epeqeﬂb BOIPOCOB AJisi CAMOCTOATEJIBbHOIO H3y4€HUA TUCHUIJIUHBI

®opmupyem Koua-
ble BO
KOMIIETEHIH Bux Ya-
Ne Ne u HA3BaHHE NPAKTHYECKHX H COB/ m3
i Ne pazpena e (rmKaTo KOHTPOJILHOTO ool
P | meponpusitus | ypacrn-
bl) yecras
noaro-
TOBRA
Linear Regression
6 Tema 6 Knacre- Jexuus 6 Knactepnsiii ananus | 11Koc-9.1 2
pusauus Lecture 6 Cluster analysis VK-4.2
Theme 6 [Ipaxtrueckas padora Ne 10. ITIKoc-9.2 3amuTa padoTsl 2
Clustering Anroputm CLOPE. IIKoc-9.3
Practical lesson Ne 10. CLOPE YK-4.2
algorithm.
IMpaxTuueckas padora Ne 11. ITKoc-9.2 Zawmura paboTs 2
AnropurMm knactepuszauuu EM | I1TKoc-9.3
Practical lesson Ne 11. EM YK-4.2
Clustering Algorithm
7 Tema 7 ARIMAX | Jlekuus 7 Meton ARIMAX ITKoc-9.1 2
Theme 7 Lecture 7 ARIMAX method VK-4.2
ARIMAX [MpakTaueckas pabora Ne 12. ITKoc¢-9.2 3amuTa padoTh! 2
AHanu3 BpCMCHHBIX Psia0B MeTo- | [TKoc-9.3
aom ARIMAX VK-4.2
Practical lesson Ne 12, Time se-
rics analysis using the ARIMAX
method
8 Tema 8 Accouma- | Jlekuus 8§ AcColMaTUBHBIE ITKoc-9.1 2
TUBHBIC IIpaBUja | IpaBUiIa YK-4.2
Theme 8 Lecture 8 Association rulcs
Association Rules | INpaxtraeckas padora Ne 13 Tlo- | [TKoc-9.2 Urenue, nepe- 2
HUCK QCCOLMATHUBHBIX TIPABUJT TTKoc-9.3 BOJ, 3allMTa
Practical lesson Ne 13. Search for | VK-4.2 paboTHI
association rules VK-4.3
9 Tema 9 Heiipo- Jlexums 8 HetiponHbie ceTn ITKoc-9.1 2
CETh Lecture 8 Neural networks VK-4.2
Theme 9 Neural [MpaxTuucckas padora Ne 14 3amura padoTsl 2
network [MpuMeHeHHE HEHPOHHOM CETH ITKoc-9.2
JUISL Perpeccuu [IKoc-9.3
Practical lesson Ne 14. Applying | YK-4.2
a Neural Network for Regression
IIKoc-3.1 Tectuposanue 2
[IKoc-3.3
WTOTOBBIH TECT MO AUCILIUATUTHHE l'IrKoc-9.]
[1Koc-9.2
ITKoc-9.3
YK-4.2
Tabnuua 5
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Ne pazgena u Tembl

Ilepeyenb paccMaTpuBaeMbIX BONPOCOB AJIst

n/m CaAMOCTOSATEIbHOT0 H3YUeHHS

1. | Tema 1 TexHonorus xpa- | OtnnuutensHas ocodeHHocTh XpaHunuil. OcHOBHbIE TpeOoBa-
HEHUSA NaHHBIX MMPU NpU- HUs K JaHHbIM, BBOJUMBIM B XpaHHJ'II/ILLle, 3a,ua'm NOCTPOCHNS
HATUH PEIICHUN XpaHuaumia.

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. (VK-
making 42 YK-43 TIKoc-3.1, [TKoc-3.3)

2. | Tema 2 IIpenoOpadorka u | KBantoBanue. Koneunsie knaccel. CriakuBaHue.

KOHCOJIMAALINS JaHHBIX Quantization. Final classes. Smoothing.
Theme 2 Data prepro- (YK-4.2, VK-4 3, [TKoc-3.1, [TKoc-3.3)
cessing and consolidation

3 Tema 3 Tpancdopmauus | Jlononuenue nanubix. 3amena. Kpocc-radnuua. O0venuneHue.
JAHHBIX ITapamertps! noneii. Pasrpynnuposka. CBépTka cTONOLOB.

Theme 3 Data Cxons3simnee okHo. CrsiHue. CoenrHeHue.
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, ITKoc-3.3, [TKoc-9.1, [TKoc-9.2)

4 Tema 4 Ilpensapurenn- ABTOKOppensuus NcxoaHbIX nepeMeHHbix. Koadduunent Tay-b
HbII aHAJIU3 TaHHbIX Kennanna. kcTpeMyM B3auMokoppesiimoHHoi ¢pyukiuu. Ko-
Theme 4 Preparatory data | a¢dunment koppensuuu Criupmena.
analysis Autocorrelation of source variables. Kendall's Tay-b coefficient.

Extremum of the cross-correlation function. Spearman's correla-
tion coefficient.
(YK-4.2, YK-4.3, [IKoc-9.1, [1Koc-9.2, ITKoc-9.3)

3 Tema 5 Perpeccusi Ot6op dakropos u 3awmmra or nepeodyuenus. Mupopmanmon-
Theme 5 Linear Regres- | ubiii kpurepuii Axauke. Mnpopmaumonssiii kputepuii Baiieca.
sion Wndopmauuonsslii kpurepuit Xannana-Keuna. ITopor 3nauu-

mMoctu npu nodasnennu ¢axropa. ITopor 3HaunmocTu npu wuc-
KJIIO4YeHUH (paktopa.

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.

(YK-4.2, YK-4.3, I[TKoc-9.1, I1Koc-9.2, ITKoc-9.3)

6 Tema 6 Knacrepusauus KoadpuuuenT orrankusanus. MenuaHHas MOAU(pHKALIUS,
Theme 6 Clustering Repulsion coefficient. Median modification.

(YK-4.2, YK-4.3, [TKoc-9.1, I1Koc-9.2, ITKoc-9.3)
9 Tema 7 ARIMAX Iopsinok cezonHoit AR wactu. Ilopsimok C€30HHOTO HHTErPUPO-
Theme 7 ARIMAX BaHus. [lopsnok cesonHoit MA wactu. Ilepuon ce3onHoit co-

CTaBJISIFOLLEH.
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.
(YK-4.2, YK-43, IIKoc-3.1, IIKoc-3.3, IIKoc-9.1, IIKoc-9.2,
I1Koc-9.3)

10 | Tema 8 AccouatupHbele | AHaIN3 UCKIIIOUEHUH, MPEeIHA3HAYCHHBIN 111 BBIABICHUS U TOJI-

npaBmIa
Theme 8 Association
Rules

KOBaHMsl aHOMaJIMi B HAalJE€HHBIX 3aKOHOMEPHOCTSX.

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

(YK-4.2, VK-4 3, TTKoc-9.1, [TKoc-9.2, TTKoc-9.3)
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Ne IlepeueHp paccMaTPHBAEMbIX BONPOCOB A
Ne pazgena u Tembl P P P P 2

n/n CAMOCTOSITEJIbHOTO H3YUeHHs
11 | Tema 9 HelipoceTtb Meron Banupauuu. Hactpoiika napamerpos Helipoceru. Ilapa-
Theme 9 Neural network | merpbl oOyuenusi. Kputepuu ocranoBa. Ctpaterus ontuMusa-
LU

Validation method. Setting the parameters of the Neural Net-
work. Learning options. Stop criteria. Optimization strategy.
(YK-4.2, YK-4.3T1Koc-9.1, ITKoc-9.2, ITKoc-9.3)

S. OGpa3oBare/ibHbIE TEXHOJIOTHU

Tabnuua 6
IIpumMeHeHHe AKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHH
Ne HanmeHnoBaHue HCIO/Ib3yeMbIX AKTHBHBIX H HH-
Tema u popma 3anaTHS o

n/n TePAKTHBHBIX 00PA30BATE/IbHBIX TEXHOJIOTHH

Jexuua 6 Knacrep- | J] Jlexmusi-BU3y amm3arust

HbIA aHAIU3

Lecture 6 Cluster

analysis

1. | IlpaxTuueckas padora | I13 JHenosas urpa
Ne 5. Copruposka,
00BeAMHEHHE U pa3-
JCICHUE HAOOPOB
JaHHBIX

Practical lesson Ne 5.
Sorting, merging and
splitting datasets

6. Texyummii KOHTPOJIb yCIeBAeMOCTH U MPOMEKYTOUHAS aTTeCTalUsl 10
HATOTaM OCBOEHHST THCITHTLUTHHBI

6.1. TunoBbIe KOHTPOJIbHbBIE 32JaHUS WJIH HHbIe MaTepPUaJibl, He00X0AUMbIE
JJIs1 OLICHKH 3HAHHI1, YMEHH I H HABBIKOB H (WJIH) ONBITA ICATEIbHOCTH

IIpumep 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;

¢) database 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 retrieval 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 area, consisting of related

data on objects, their properties and characteristics.

Bonpochkl k 3a4eTy ¢ OUEHKOA

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.

NI WND
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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 1s 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 if 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. Methods 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.

IIpaMepHBIE TEKCTHI 1711 IEpPeBoAa
Teker 1
What is a data warehouse?

A data warehouse, 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 warehousing 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 warchouses 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
caused by low data quality and integrity, it is important to place data in the proper
format.

Data preparation may require to remove duplicate rows or colummns, 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 1s 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, easy-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
eliminates 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.

Increased 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.

Increased 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
n advance, and data errors can be avoided.

Teker 3

Regression models are so popular because they can incorporate many predic-
tors in 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 easily interpreted conceptually relative simple and not overly complex from a
mathematical perspective

The most widely use regression models are

linear regression (dependent variable 1s numeric, no outliers)

logistic regression (dependent variable is binary)

ordinal regression (dependent variable represents an ordered factor, e.g. Likert
items)

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 is 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 effects below).

There are two basic types of regression models:

fixed-effects regression models

mixed-effects regression models

Fixed-effects regression models are models that assume a non-hierarchical data
structure, 1.e. 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.

Texkcer 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 set 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.

ITpumep padot

[Tpaktudeckas padota Ne 1. [TprHIUITEI padOTHl C XPAHWMIITAMA JaHHBIX
Ha ocHOBe MCXOAHBIX JAHHBIX CIPOSKTUPOBATH XPAHWIMUILE NAHHLIX. YCTAHOBHUTH
CBSI3b MEXKAY M3MEPEHUAMM, ONMPEACIHTb PakThl, OTPOKAIOUIME CYLLHOCTb COObITUA,
COOTBETCTBYIOIINE M3MEPEHUAM. M300pasuTh CXEMY «CHEXHMHKA» W 3arpy3uTh JlaH-
HbIE UCTIOJIb3YS aHAIMTHYECKYIO WiaTgopmy Loginom. [IpeacTaBuTh JaHHBIE B BUAE
MHOTOMEPHBIX KyOOB, HaskiBaeMbIx Takke OLAP-kybamu wnm runepkybamu. ITo
UTOraM BbLIIOJIHEHUS PadOThI MPEJOCTABUTH OTYET C BHIBOAAMM.

Bonpocer k sawgume:

1. Yro Bel moHMMaeTe MO XPAHWJIAIIEM JTAHHBIX?

2. Yro Bbl nonumaere noa 6a3oii qaHHbIX?

3. OCHOBHbIC OTAMYHKA 0a3 AAHHBIX OT XPaHUJIMLLL,

4. Mopenw opraHu3anuu 0a3 TaHHBIX



5. Mojaenu opraHu3auui XpaHWinLL AaHHbIX
6. Uto takoe OLAP-kybam?
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-
sions.

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 is an OLAP cube?

[Tpaktrueckas padota Ne 2. MHTerpaums ¢ pa3nuaHeIMU 0a3aMy JaHHBIX

[Noakntounts Loginom K MMEIOLIMMCS B UCXOAHBIX JAHHbIX 0a3aM JaHHBIM.
[lepean TeM Kak MCMONb30BAaTH B CUEHApUsX yaibl B3aumonaechcTeus ¢ SOAP-
cepsucaMu/REST-cepBncaMn 1 MMNIOpTa/sKCnopTa U3 OM3HEC TPUITOKEHUH, XPaHH-
JMLL AAHHBIX, 0a3 JaHHbIX WM UHbIX UCTOUHMKOB, B NAKETE€ HEOOXOAMMO CO34aThb
MOAKIKOUYCHHE K HCTOYHUKY AaHHbIX. [ToAKNOUYEHHE coaepUT B cebe Bce HeoOXo-
JIUMBIE TApaMeTpel [UISi COCAWHEHWS C WCTOYHHUKOM JAHHBIX, TAaKMe Kak Ta-
POJIL/JIOTUH, PACHOIOKEHUE UCTOUHUKA U Ap. CO34aHHOE NOAKIIOUEHUE B AAIbHE K-
LIEM MOJKET MCMOJb30BaThCA B MAKETE MHOTOKpaTHO. [10 HToram BbIMONHEHUA pabo-
Thl IPEAOCTABUTH OTYET C BLIBOAAMM.

Bonpocer k sawgume:

1. C xaxnmu 6a3aM¥ JaHHBIX MO>KHO HACTPOWTE MOAKTIOYeHNe Loginom

2. Kakue BO3MOKHOCTHU €CTb B MEHIO PEIAKTUPOBAHMS [OJK/IIOUEHUS?

3. Kakum 00pa3oM oCyLIECTBAAETCS HaBUTralUs MO NOAKAKOUEHUAM?

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?
[TpakTuueckas paGora Ne 3. IMnopT naHHbIX B pa3jiMuHbIX (hopmarax
TpebyeTca UMMOPTHPOBATL UCXOAHbIE AaHHbIE B Loginom B BHAE TEKCTOBbIX (aii-
JIOB, HNIEKTPOHHBIX TAOMWT, 6a3 TAHHBIX W APYTHX. HacTpouTh mapaMeTphl 3arpy3KH.
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Onpeaenutb HY>KHbIH (GopMar UMNOPTUPYEMBIX AaHHbIX. [0 UTOraM BbIMOJIHEHHS
PabOTHI MPETOCTABUTE OTYET ¢ BHIBOJAAM.

Bonpocer k sawgume:

1. Kakwe Thmbl paiinoB MOXXHO UIMIOPTHPOBaATE B Loginom?

2. Kakue BO3MO>KHOCTHU €CTb B MEHIO PEAAKTUPOBAHUA UMIIOPTA?

3. B 4eM 0coOEHHOCTb MMNIOPTA 3NEKTPOHHBIX TadMML?

Practical lesson Ne 3. Import 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?

[TpakTnueckas padota Ne 4. [ToaroToBka AaHHbIX AJs aHANIW3a

ITo pesynbTaTam 3arpy3ku JaHHBIX TPOILIOTO 3aHSATHS HACTPOWUTH aBTOMATH-
UECKOE 3arOJHEHME NMPONMYLUEHHBIX 3HAYECHUIH B HA0Opax AaHHbIX. I Kakaoro
cTondua UCX0AHOro Habopa AaHHBIX MOJIb30BATENb MOKET BbIOpaTh Hanbonee noa-
XOMSAUIMA METOA 3aMONHEHUsT MPOMYyCKOB. [Tpomyckamu cumtarotcst Null-3HaueHus1.
Hacrtpoutb nporpaMmy [uis aBTOMaTU4ECKON KOPPEKTUPOBKU BBLIOPOCOB U IKCTPE-
MaJIbHbIX 3HAYEHHH B HaOOpax AaHHbIX. [18 KaKA0ro rnosis UCXOAHOro Habopa aaH-
HBIX KPUTEPHUH OMPEAETCHUST BEIOPOCOB W SKCTPEMAIBHEIX 3HAYEHHUH 3a/1at0TCS TTOJTb-
30BaTENEM C MOMOLUBLIO YKA3aHUA AOMYCTUMOIO CTAHAAPTHOIO OTKIOHEHUs WA MH-
TEPKBApPTUABbHOMO pasmaxa. OcylUeCTBHTL Pa3OMEHUE AaHHBIX HA O0OY4aKLyH H
TECTOBYHO BbIOOPKU. [10 utoram BeinoiHeHUs paboThl NPEAOCTABUTL OTHET C BbIBO-
JaMH.

Bonpocet k satyume:

1. Metoab! 3an0JHEHUs NPOIYLLUEHHbIX JAHHbIX.

2. Uto noHumaeTca noa BeiOpocamMu?

3. Metoasl onpeaeneHus BEIOPOCOB.

4. Metoabl pa3OueHus MHOXKECTBA 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.



4. Methods for partitioning a set into samples

[TpakTuueckas padora Ne 5. CopTupoBka, 00beAMHEHUE W pazaeaeHUe HabOPOB AaH-
HBIX

[To naHHBIM OPOLLIOrO 3aHATHS POBECTU I'PYNIUPOBKY AAHHLIX, Pa3rPyIIUPOBKY,
3aMEHY JaHHbIX, CAMSHHE W CBEPTKY ¢ToAOLOB. [TocTpouTh kpocc-tabauuy. Hactpo-
UTh mapaMeTpsl onei. OCymecTBUTE COPTUPOBKY W (PUITETpaIuio CTpok. [1o uroram
BbINOJIHEHHS pabOThl IPEAOCTABUTL OTYET C BbIBOAAMMU.

Bonpocer k sawgume:

1. Yto Bel mOHNMaeTe MoA rpyMmUpPOBKOM JAHHBIX?

2. JJ1 4ero UCroJb3yeTcs 3aMEeHa AAHHbIX?

3. CnocoObl CAMSHHS U CBEPTKH CTONOLIOB?

4. Yro Takoe kpocc-Tadmmia?

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?

[Tpaktnueckas padora Ne 6. Belsnenne qy0nnkaToB U MPOTHBOPEUHIA BO BXOHBIX
JaHHbIX
[To AaHHBIM NPOLLIOTrO 3aHATHS MPOBECTH AHATN3 UCXOAHbBIX JAHHBIX HA HAJTM-

une AyOnupyrolWUX, NPOTUBOPEUMBLIX 3anuceil. [1o uroram BbiNONIHEHHS PAOOTbI
MPEAOCTaBUTL OTUET C BbIBOJAMH.

B()l’lp()Cbl K 3duume:
1. Yro Bel nonumaere noa npoOTUBOPEUUBBIMU 3aIUCAMU?
2. Jlns yero BbISBNATL AyONHKATBI B UCXOAHBIX JaHHbIX?
3. Cnoco0bl MOSIBIEHKS MPOTHBOPEUNBBIX U Ty ONIMPYIOIINX AAHHBIX?
4. MeToabl BLIABICHUS MPOTUBOPEUYUBLIX U AYOAUPYIOLIUX 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.

[TpaxTHueckas padota Ne 7. [TpeiBapUTENbHEIN aHATN3 TAHHBIX
[lo paHHBIM MPOLIOrO 3aHATUS NPOBECTH AHAIN3 AAHHBIX OCHOBE KOPpEsLU-
OHHOTro aHanu3a. [1ocTpouTb MaTpHLly NapHbIX KOXPGUUUESHTOB Koppensaunn. Onpe-
AETHTH B3aWMOCBSI3M MEXTy TIpr3Hakamu. [IpoBEpHUTE WCXOMHBIE JAHHBIE HA HAJTH-
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HUC aBTOKOPPCIIALUHUNA. [lo uToram BbINOJHEHMS pa60TbI NpeaAoCTaBUTb OTUYCT C BbIBO-

JaMH.

Bonpocer k sawgume:
Urto Takoe Koppemsins’?
Ut0 nokazbiBaeT KOXPPUUUEHT KOppeIaLUn?
MeTtoabl oTOopa HakTopoB Assl MOCTPOCHUS PErPECCHOHHBIX MoaencH?
UTto Takoe aBTOKOppPEAIs?
CnocoObl BbISIBICHHS aBTOKOPPE/ISLIUM.
CnocoObl YCTpaHEHHA aBTOKOPPEISLMH.
Practical lesson Ne 7. Preparatory data analysis
According to the last lesson, analyze the data on the basis of correlation analy-

Sk W —

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 is a correlation?

2. What does the correlation coefficient show?

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

5. Methods for detecting autocorrelation.

6. Ways to eliminate autocorrelation.

[TpakTnueckas padota Ne 8. [lapHas nuHelinas perpeccus

Ha ocHOBE pe3ynbpTatoB MPOLUIOro 3aHATHS MTOCTPOUTE YPABHEHUE MAPHOMN JIMHEW-
HOH perpeccud. Caenarb NPOrHo3 no ypasHeHuo. Onpeae/uTh KaueCTBO IOCTPOEH-
HOH MOZAENH MO TECTOBbIM JaHHbIM. CpaBHUTb METPHKH KauecTBa MoAened 6e3 00y-
yeHus U ¢ o0yueHueM. OPOPMUTDb OTYET C BLIBOAAMM.

1.
2.

3.
4.

Bonpocer k sawgume:

HaszoswuTe niens 1 3a1a41 MOCTPOCHUS TAPHOHN JIMHEHHON MOJEITH PErPECCHH.
JlafiTe uHTepnpeTauuio kKodpuUUEHTa PErpeccud M YCJIOBHOIO Havaga B
VPABHECHUHN MApPHON JIMHEHHON perpeccuH.

Kak nmpoBoanTe nporro3 B cucteMe Loginom no napHoit nMHENHHOH Monenn?
Oco0eHHOCTH NOCTPOEHUE NapHOH MMHERHON perpeccur B cucteme 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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[TpakTnueckas padora Ne 9. MHOXXecTBEHHAs IWHEHHAS perpeccus
Ha ocHoBe pe3yabratoB 3aHATHS No7 MOCTPOUTH MHOMKECTBEHHYH) perpeccu-
OHHYIO MOJIETE perpeccui. TToCTpOUTh MPOTHO3, ¢AeNMaTh BEIBOALL. ONMpenennTh Ka-
YECTBO MOCTPOEHHON MOJENM MO TECTOBbIM JaHHBIM. CpaBHUTb METPUKU KayecTBa
MojJenei 6€3 o0yueHrua u ¢ o0yueHueM. B pesynbraTte BbINOJHEHUs pabOThl HEOOXO-
MO O(POPMHUTB OTHET C BBIBOAMH.
Bonpocwi K 3aujume:
1. Kak npoBoAUTb NPOrHO3 B cHcTeMe Loginom no MHOMKECTBEHHOH JMHEHHOM
MO/JIEINTH.
2. CranpaptusupoBaHHble KO3(P(HULMEHTHI MHOMECTBEHHOH JIMHEHHON perpec-
cuu. MHTepnpetaums, ocoOOEHHOCTH pacueTa.
3. CnocoOsl 0TOOpa (aKTOPOB B YPAaBHEHNE MHOXKECTBEHHO!N JTMHEHHON perpec-
CUH
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-
sions.
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 linear regression

[TpakTnueckas padora Ne 10. Anroputm CLOPE.

3arpy3nTh NCXOAHBIE TaHHBIE O MOCEIMIEHNX BeO-pecypcor B Loginom. Ipu-
MeHuTb K HUM airoput™m CLOPE 3apaya cOCTOMT B NOJIyYEHUM TAKOrO pazdueHus
BCEr0 MHO)KECTBA TPaH3aKLMH, YTOObI MOXOJKHE TPaH3aKUMH OKa3aJuChb B OAHOM
KJTacTepe, a OTIMYAoIIMECs IPYT OT JApyTa - B pa3HbIX KiIactepax. B pesynsrare BhI-
NOJIHEHUs. PadOThHL HEOOXOAUMO O(POPMUTH OTHET C BHIBOAAMM.

Bonpocer k sawgume:

1. Yto Takoe KIacTepHbIH aHAN3?

2. B uem ocodennocts anroputma CLOPE?

3. Hurepnperaums pesyssraros 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?
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3. Interpretation of the results of the CLOPE algorithm.

[TpakTnueckas padora Ne 11. Anroputm knacrepusanun EM
3arpy3uTh UCXOJHBIC NaHHbIe B Loginom. [IpuMeHUTs K HUM aTOPUTM KJIa-
crepusauuu EM. Onpenenurs ONTUMAIBHOE YUCI0 KIAacTepoB. OnpeaenuTs BEposT-
HOCTb OTHECEHHMS 00BEKTA K KaKAOMY knactepy. B pe3ynabTare BbINOAHEHHS PabOThI
HEOOX0MMO O(OPMHUTH OTUET C BEIBOTAMH.
Bonpocwi k sauyume:
1. Yto Takoe KiacTepHbli aHaIu3?
2. B 4em 0c00eHHOCTH anropuTMa Kiacrepusanuu EM?
3. HMurepnperaums pe3ysibTaToB alropurma kinacrepusauun 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 is 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.

[IpakTuueckas padora Ne 12. Ananu3z BpeMeHHbIX psiioB MerogoM ARIMAX
Ha caiite https://rosstat.gov.ru/ BeiOpath AaHHble ¢ 1990 roga 1 NpUMEHUTH K
HUM Meton ARIMAX s nporHosupoBanus. OLEHUTh KQUECTBO IMOCTPOSHHON MO-
aem. OueHuTbh KauecTBa Nporuo3a. OCylECTBUTh MPOrHO3 MO PETPOCHEKTUBHBIM
JAHHBIM M CPAaBHUTb C pe3ysbTaTaMu padoThl MoAenu. B pesynbTare BbINOJHEHHS
PabOThL HY’)KHO O(POPMUTH OTUET C BHIBOAAMMU.
Bonpocwr k sawume:
1. HazoBuTE METO/IbI, TPUMEHSIEMBI JIJIsl BRIPABHUBAHUS PSIOB JUHAMUKH
2. B uem ocobennocts Merona ARIMAX?
3. Onpenenenue napametpoB Mmetoga 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.

[TpakTrueckas padora Ne 13 TTorck acCOMaTHBHBIX MPABUIT

[lo Ha®opy [AaHHBIX O MOKYIKAax KIMEHTOB ONpPELe/IuTh Haubojee 4acro
BCTpEUAKOLLMECS TOBAPbl U HAMOOIBIIYI0 BEPOSTHOCTb COBMECTHBIX MOKYMOK TOBA-
poB. Kakue ToBapel He BCTpEUarOTCs B 0JHOM ueke? O(POPMUTE OTUET C BHIBOJIAMH.
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Bonpocer k sawgume:

[lens movcka aCCOMATUBHBIX MPABUIT

[TpuMepbl MPUMEHEHUST METO1a NOUCKA aCCOLIMATUBHBIX MPaBuUJl
OCoOeHHOCTH TPUMEHEHHU S METO/IA TIOMCKA ACCOIIMATURHBIX TTPABHIT
KauecTBO BbISABIEHHBIX B3aUMOCBS3EH

Pacuet u nHTEpnpeTauus owndok

NRALUN =

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

[lpakTuueckas padora No 14 IIpumeneHre HEHPOHHOMN ceTU U1 PErpeccuu

[TocTpOHTbL MOAENAb PErpecCHH Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEH.
CpaBHUTE Pe3yNnbTaThl KJacCH(UKAIMH MPH Pa3HOM YPOBHE CKPHITHIX ¢ioeB. Cpas-
HHUTb KQUeCTBO Kilaccu(pukauuu ¢ npeaplayliuMu Meroaamu. CpaBHUTL Pe3yJIbTaThl
MOCTPOCHHBIX MoAeneH. O(POPMUTb OTUET C BbIBOAAMH.

1. CyTb HEHPOHHBIX CETEH

2. OlyueHue monenu

3. CyTb UCKYCCTBEHHOIO HEHpPOHA

4. OnpeneseHue KOJMYECTBA CIIOEB

5. OnpeaeneHue yucaa HEHpOHOB

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

6.2. Onucanue noKa3are/ieil 1 KPUTEPHEB KOHTPOJISA YCIEBAEMOCTH, OIIUCAHUE
LKA OLeHHBAHHA

Tekylinii KOHTPOJIb 3HAHWH, YMEHUH U HABbIKOB MPOBOANTCS B (popME TECTH-
POBaHWS W TEOPETHUECKUMHU Bompocamu. OneHka paboT MpoBOaUTCS MO CTOOATB-
HO# wKaye. MuaMBuayanbHbIE 3a0auu, BEIMOIHAEMbIE KOKIBIM CTYIEHTOM Ha Mpak-
THKE OLCHHBAKOTCA MO WTOraM 3aliMThbl MO aHANOTMYHOMN wikane. JINKBUaauus cry-
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JCHTAMM TEKYLIUX 3aJ0/KEHHOCTEH MPONU3BOANTCS TaKkKe B GOPME BbINONHEHUA UH-
TUBUAYAIBHOW 3a/1a49M MO COOTBETCTBYKOIEW TEME W NAIBHEHINEH €€ 3allnThl Mpe-
nojasatento kageapbl ¢ OLEHKO no cTodannbHOM LWKane.

JIng moay4deHus 3aueTa ¢ OUEHKOH HeoOxommMmo HaOpare Oonee 60%. Bua
[IPOMEKYTOUHOT'O KOHTPOJIA 10 JAHHOMY HAINPABICHUIO — 3a4YET C OLICHKOM.

['papauus OUEHOK:

0 — 60% - «HEYJOBNETBOPUTEITBHOY,

60 — 75 — «yIOBIETBOPUTEILHOY,

75 — 85 — «xopowoy;

85 — 100 — «oTIIHO»

@DOpMbl KOHTPOJISA: TECTOBbIA KOHTPOJIb, WHAMBUAYAIBHOE COOECENOBAHUE,
3aluMTa BbIMOJIHEHUA NPAKTUYECKOrO 3aJaHWs NO WHAWBHAYANbHOMY BapHaHTy. B
WUTOTOBYIO CYMMY OQJIJTOB BXOST PE3YJBTATHL BCEX KOHTPOJIUPYEMBIX BHIOB BalICH
ACATENbHOCTH — MOCELLEHUE 3aHATHH, BbIMOJHEHUE 3aJaHWUH, MPOXOKACHHUE TECTOB,
aKTUBHOCTH Ha JTAOOPATOPHBIX 3aHATHSIX H T.TI.

B wurtorosbiil pedtunr Bxoaut: 30% - pe3ysibTar BBIIOJHEHHMS KOHTPOIbHBIX
MEPOMPHATHI (TECT, CaMOCTOATENbHbIE PAOOTHI U Ap.), 60% - Oannbl 3a cAaHHbIE HH-
IUBHIyaTbHBIE paboTH M 10% - mocemenne 3ausTuil.

[Ipu m3yveHuu Kakaoro pasiaena JAUCUMILIMHBL IPOBOAUTCA ITPOMEXKYTOUYHBIA
KOHTPOJb 3HAHWHA ¢ LENbIO NPOBEPKH U KOPPEKUMU X04a OCBOCHHUS TEOPETHUYECKOTO
MaTeprana 1 NPakTUYEeCKUX YMEHUH W HaBBIKOB.

7. YueOHO-MeTOoAnYECKOE H HH(popMaLIHOHHOE o0ecneyeHHe AHCUHNIHHbI
7.1 OcHoBHas1 THTEpaTypa

1. Mwutuna, O. A. TexHonornm opranusanmy, 00paboTKM W XpaHEHWs CTa-
TUCTUYECKUX AAHHBIX : yueOHoe nocodue / O. A. Mutuna, U. A. IOpuyenkos. — Mo-
ckBa : PTY MUP3A, 2019. — 163 ¢. — TekcT : aneKTpoHHbIH // JlaHb : 31eKTPOHHO-
onbmmnoteunas cucrema. — URL: https://e.lanbook.com/book/171511 (mara oGpare-
Hus: 27.11.2022). — Pexm nocrtyna: uis aBTOPU3. N0JIB30BATENEH,

2. [TpokoneHko, H. KO. AHanuTuueckue WHPOPMALMOHHBIE CHCTEMbI MOJ-
JEPKKH TIPHHATHA penieHnii : yaeOnoe nocodme / H. FO. TTpokonenko. — HikHuii
Hoeropon : HHI'ACY, 2020. — 142 ¢. — ISBN 978-5-528-00395-5. — Tekcr :
3NIEKTPOHHbIA //  JlaHb :  3NeKTpoHHO-OMONWOTeuHas  cuctema. —  URL:
https://e. lanbook.com/book/164866 (mara obpamenus: 27.11.2022), — Pexum joc-
Tyna: 4719 aBTOPH3. NOJb30BaATENEH.

3. Ckusap, A. 5. TexHonorus XpaHeHNs 1 WHTEPAKTUBHBIX 00padOTKK NaH-
HbIX : yueOHoe nocobue / A. A. Cxiisip. — Mocksa : PTY MUPDA, 2020. — 69 ¢. —
TekcT : 3neKTpOoHHBINH // JlaHb : 31nekTpoHHO-OubnuoreuHas cucrtema. — URL:
https://e.lanbook.com/book/163914 (nara oOpamenus: 27.11.2022). — Pexum noc-
Tyna: AJ1sl aBTOPU3. NOIbL30BATEIICH.

4, Opewkos, B. M. Xpauunuwa naHHbeix 1 OLAP-TexHOnoruu : yuebHoe
nocobue / B. K. OpemrkoB. — Psizanb : PIPTY, 2017, — 64 ¢. — TeKcT | 31MeKTpoH-
HbI# // Jlanb ; JIEKTPOHHO-OMONMOTEYHAs CUCTEMA. — URL:



https://e.lanbook.com/book/167981 (mara oOpamenus: 27.11.2022). — Pexxum noc-
TyTIa: JUTS aBTOPH3. TIOJIE30BATEIIEH.

5. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — Tekct : 3neKTpOHHBIH // Springer:
JIEKTPOHHO-OUOIMOTEUHAS cucrema. URL:

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

7.2 JIONOJTHUTE/ILHAS JINTEPAaTypa

1. becemeprhslii, 1. A. MHTEINEKTYaIBHBIE CUCTEMBI | YUEOHUK U TPAKTUKYM
g By30B/ WM. A. becemepthbiid, A. b. Hyrymanosa, A. B. [lnatonoB. — Mocksa :
HznarensctBo FOpaiit, 2022. — 243 ¢. — (Bricuiee o6pazoanue). — ISBN 978-5-
534-01042-8. — Teker : anexTpoHHBI // OOpasoBarenbHas miatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490020 (nata oOpawenus: 27.11.2022).

2. CrankeBud, JI. A. UHTENnEKTyallbHble CUCTEMbI U TEXHOJIOTHH : YYEOHUK M
NPaKTUKYM JUIsl CpeHEro mpodeccroHanbHoro oopasosanus / JI. A. CtaHkeBud. —
Mockga : U3natensctBo FOpaiit, 2022, — 397 ¢. — (IIpodeccuonanbuoe odpazona-
Hue). — ISBN 978-5-534-11659-5. — Tekct : anekTpoHHbld // OOpa3oBareiabHas
tatgopma FOpaiit [caitt|. — URL: https://urait.ru/bcode/495988 (nara oOpammenmus:
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 : 3IeKTpPOHHBIN // Springer: 3MeKTPOHHO-OMOIMOTEYHAs
crcTeMa. URL:  https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations (nara o6pamenus: 27.11.2022).

4. Tounnkuna, T. E. XpaHunuilna AaHHBIX W CPEACTBA OM3HEC-aHATUTUKH :
yueOHoe nocodme / T. E. Tounmnkuna, A. A. I'pomoBa. — Mocksa : ®UHAHCOBEIH
yausepeurer, 2017. — 161 ¢. — ISBN 978-5-7942-1387-4. — TeKCT : 2JIEKTPOH-
HbIH // Jlanb : ANEKTPOHHO-OMOIMOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/208367 (nata oOpamenus: 27.11.2022). — Pexum noc-
Tyla: Uil aBTOPU3. N0JIb30BATEIIEH.

7.3 MeroauvecKkHe yKa3aHusl, PEKOMEHIAINH U APYrHe MaTepHAaJIbl K
3aHATHAM

1. Xapuronosa, A.E. Xpanuiuma v CUCTEMbl MHTEJUIEKTYaJbHOIO aHaau3a
JaHHBIX: MeToaudeckue ykazanus / A .E. XaputonoBa. — M.: PTAY-MCXA um. K.A.
Tumupssesa, 2016. — 25 c.

8. llepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOI CeTH
«HTepHEeT», HeOOXOAUMBIX /15l OCBOEHHSI THCHHIIUHBI

1. Loginom. URL: https://loginom.tu/(OTKPBITBINA AOCTYTI)

2. CopaBouynuk Loginom. URL: https://help.loginom.ru/userguide/(0TKpbIThIA A0C-
TYyI)

3. O¢umanenslit caidiT Pocctara. URL: https://rosstat.gov.ru/ (OTKpBITBIN TOCTYT)
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4. Oduvunanehbiid caiit LlentpansHoro banka Poccuu. URL: http://www.cbr.ru (oT-
KPBITBIHA TOCTYT)

5. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpbITBIH 10CTYIT)
6. MockOBCKasi MEXIyHApOAHAs BAIFOTHas Oupska. http:/www.micex.ru (OTKpbI-
TBIA JOCTYI)

7. Oduumnanbhbiil caiit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKPHBITHIA TOCTYT)
8. OduuuanbHblii cailt Munucrepcrsa (prHaHCOB PO. URL:

http://www.minfin.gov.ru (OTKpbITBI AOCTYI)
9. Odummanensiii caiiT HanmoHanbHOTO OKOPO SKOHOMHUYECKHX HCCIIECAOBAHUMN
CILIA. URL: http:// www.nber.org (OTKpbITBIi 10CTYI)

9. [lepevyeHb NpPOrpaMMHOro odecrneyeHusi U HHPOPMALMOHHBIX CPABOYHbIX

CHCTEM
Tabnuua 9
Ilepeyenb NporpaMMHOIo odecnevyeHust
HaumenoBanue Haumeno- Ton
Ne = Tun
pas3aena yueOHoi BAHHUE NPO- ABTOp | pa3padort-
n/n NPOrpamMmbI
AUCUMITUHBI rpaMMbI KH

Tema 1 TexHomoruss XpaHEHHs] NAaHHBIX
[PU MPUHATUN PELICHUI

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

Tema 2 IlpenoOpabotka ¥ KOHCOMMAALS
TaHHBIX

Theme 2 Data preprocessing and consoli-
dation

Tema 3 Tpancdopmanus AaHHBIX

Theme 3 Data transformation

o Ananutuye- .
Tema 4 IlpeasapurenbHblii aHANU3 JAHHBIX ; Loginom | Tekymas
1 . Loginom cKas miar-
Theme 4 Preparatory data analysis — Company | Bepcus

Tema S Perpeccust

Theme 5 Linear Regression

Tema 6 Knacrepusauus

Theme 6 Clustering

Tema 7 ARIMAX

Theme 7 ARIMAX

Tema 8 AccoLnaTUBHBIC ITPaBUIIA
Theme 8 Association Rules

Tema 9 Heiipocetb

Theme 9 Neural network

10. Onucanue MaTepHaATbHO-TEXHUYECKOI 0a3bl, HCOOXOAUMOT 1151
ocylIecTBJIeHUs1 00pa30BaTeIbHOIO Mpouecca no AMCUHIIHHE

TaOmuna 10
Caenenust 00 o0ecrne4eHHOCTH CelHATH3HPOBAHHBIMH ay IUTOPHSIMH,
Ka0uHeTamu, 1a0opaTopusaMu
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HaumeHoBaHHe cCieHAJIBHBIX MOMelle-
HUH U MOMEIEeHUH JJIs1 CAMOCTOSITE Ib-
HOH padoTsl (Ne yueOHOr0 Kopmyca, Ne

AYAHTOPHH)

OCHallleHHOCTb CHEeUHAJIbHBIX MOMENEHHN U Mo~

MeIIeHHIl /I CAMOCTOSATeNbHOI padoThl

1

2

YuebHas ayoumopus s nPOGeOeHUs 3anImuil 1eK-
YUOHHO20 MUNa, yuebnas ayoumopus sk npogeoe-
HUSL 3aHAMUL CEMUHAPCKO20 MUNa, y4ebnas ayou-
Mopust OIS 2PYNNOGHIX U UHOUGUOVANLHBIX KOHC) b=
mayuti, yuebras ayoumopust Oisk MeKyuje2o KoH-
MPOJIA U NPOMENCYIMOYHOT ammecmayiil

DN

N = W

N o

8.

9

OkpaH ¢ 3nekrponpusoaoM 1 mr. (Mus. Ne558771/2)
[Tpoekrop 1 mr. (6e3 uHB. No) — mpuoOperancs He 3a CUET
CpeacTB BY3a

Banpanoycroiuussiii mka@ 1 wr. (Mue.Ne558850/7)
CuctemHbli 010k ¢ MOHHTOpPOM 1 . (MHB. No558777/9)
Creng «Ceprees Ceprert Cremanosmd 1910-1999» 1 mr.
(MHB.N2591013/25)

Orgrerymmurens mopomkoBed | mr. (MuB. Ne559527)

. IlogsecHoe xpenneHHe k orHeTymuTe o 1 mr. (HMus. Ne

559528)
Kamrosu 2mr. (MuB. Nel107-221225, MuB. Nel1107-221225)
JlaBka 20 mr.

10. Ctrox ayauropHsIi 20 mT.

11. Cron qma mpenogasarens | mr.

12. Ctyn 2 mr.

13. Tocka mapkepHas 1 mr.

14, TpubyHna HamoasHas 1 mr. (6¢3 uHB. No)

yuebnas ayoumopust st npOGeOeHUs. 3ansmuil ce-
MUNHAPCKO20 Mund, y4ebHas ayoumopus s epyn-
HOGBIX U UHOUBUOVATLHBIX KOHCYIbMAayil, yueonas
avoumopus OJisk MeKyuye20 KOHmpOJis U npoMelcy-
MOYHOU ammecmayuu, nomeuyerue s Camocmos-
menvHot pabonsl

1.

v

8.

9

Cucremusiii 0710k Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 mr. (MuB.Ne601997,
HuB.Ne601998, MuB.Ne601999, MuB.Ne602000,
HuB.Ne602001, MuB.Ne602002, MHB.Ne602003,
HuB.Ne602004, MuB.Ne602005, MuB.Ne602006)
Mownutop 10 wr. (6e3 uHB. No) - mpHOOPETAIHCH HE 32 CUET
CpPEICTB BY3a

kag 2 wr. (MuB.Ne594166, UuB.Ne594167)

Tymo6a 1 wr. (MuB.Ne594168)

[ToasecHoe kpencHUe k orHeTymuTe o 1 mr. (MuB. Ne
559528)

Ornxerymurens nopomkosbiid 1 mr. (MuB. Ne559527)
Kamosu 1 mr. (UuaB.Ne551557)

Jlocka MarHMTHO-MapkepHas 1 mir.

Crox 5 mr.

10. Ctox KOMIIBIOTEPHBIA 12 mT.
11. Ctyn oducHsni 21 mr.
12. Ceii¢ 1 mrr. (6e3 MHB.No).

yuebHas ayoumopust Ol NPOGEOeHUsL 3aHAMUIL JeK-
YUOHHO20 MUna, y4eonas ayoumopus Ol nposeoe-
HUSL 3aHAMUL CEMUHAPCKO20 Muna, y4ebHas ayou-
MOpUs Ol 2PYNNOBYIX U UHOUBUOVATLHBIX KOHCYb-
mayuti, yuebHas ayoumopust Ok MeKyule20 KoH-
MPOJISL U NPOMENCYMOYHOT ammecmayuil, nomeuye-
Hite 0Nt CamMoCcmosmenbHoll pabonisl

1.
2

8i

TpuOyna namonbHad 1 wr. (MEB.Ne 599205)
Tkad ans moxymeHToB 3 . (MuB.No593633,
WuB.Ne593634,1uB.No559548/18)

Bemanka nanossHas 2 mr. (MuB.Nel107-333144,
WuBe.Ne1107-333144)

Kamoszu 1 wr. (MuB.Ne591110)

Jlocka MarHUTHO-MapkepHas 1 mr.

Cron 15 wr.

Crametika 14 .

Cronspro 1 mr.

Cryn 2 wr.

Henmpanvras nayunas dudauomerxa umeHu
HU. Kenesnosa

YuraaeHble 3161 OMOTHOTEKH

Cmyodenueckoe oduercumue

KomHaTa 17181 cCaMOTIO ATOTOBKH
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11. MeToan4yeckne peKoMEeHAAINH 00y4aIIHMCS 110 OCBOCHHIO THCITHIIIHHBI

Bcee Buabl yueOHbIX padoT AOJDKHBL ObITh BBIUIOJHEHBl TOYHO B CPOKH, MPeay-
CMOTpPEHHBIE TPOrpaMMoi 00yueHus. Ecni CTyZneHT He BBIMOIHUI KaKoe-THO0 W3
y4eOHbIX 3a7aHUil [10 HEYBAKUTEIbHONH NPUYMHE (IPOIYCTU/ TECTOBBIA KOHTPOIb,
HE BbIMOJAHWIIM JOMALIHEr0 3a4aHKs, BbIMONHUA paboTy HE MO CBOEMY BApHAHTY W
T.M.), TO 3a TAHHBIH BUJ yueOHOH paboThl Gauel peiTHHra HE HAYNUCISIOTCS, a TIO-
TOTOBJICHHbBIE [03)KE I0JMKEHHOTO cpoka paloThbl OLEHUBAIOTCS C NOHMKAKOLIUM
koa(pduumrentoM. Ecnu ke HeBbINONHEHHE Y4eOHbIX PaboT MPOU3OLLIIO MO YBAKHU-
TETFHOW MPUUMHE, TO CIEAYET TPEACTABHTE MPETIONABATENIO TIOATBEPKIAIMIN 10~
KYMEHT, W 3allUTUTh IPOIYILUEHHbIE 3aHATHS B YaChl, OTBEACHHBIE Ul €XKECHEIL]b-
HbIX KOHCYJbTaLH.

Buabl u popmbl 0TPpaObOTKH MPONYLWIEHHbIX 3aHATHIH

CTyaeHT, NpONyCTHBINNI 3aHATHS 00513aH BBIMOTHUTH CAMOCTOSTEITBHO UH/TH-
BUAYaNbHYIO paboTy, BHINOJIHAEMYHO HA 3aHATHAX MO CBOEMY BapHAHTY.

12. MeToau4eckne peKOMEHAAIHH NMPENOAABATEISIM M0 OPraHUu3anuu 00y4eHHs
0 AMCUUIVIHHE

Kypc momkeH aaBaTh HE abCTpakTHO-(OPMaibHbIE, @ MPUKIAAHbIE 3HAHMA.
JlaHHas [EeTb MOXKET OBITh PEATTM30BAHA TOJIBKO TIPH YCIOBHU COONTFOAEHHS B y4e0-
HbIX IJ1aHAX [NPEEMCTBEHHOCTH yUeOHBIX MMCLMILIMH. ba3oBble 3HaHus i u3ydeHus
AUCLMITIMHBI AAKOT TAKKUE MPEAMETHI, Kak 3KOHOMHYECKas TEOPUS, HH(opMaTHKa.

IMpemoaBatens MODKEH YKa3bIBaTh, B KAKOW TOCIENOBATENEHOCTH CIIEAYET
U3y4yarb Marepual JUCLUILIMHBL, 00pallaTh BHUMAHUE HA OCOOCHHOCTH W3YYECHMS
OTAENbHBIX TEM W Pa3AENoB, MOMOraTb OTOMpPaTh HauboIEe BKHBIE U HEOOXOAUMbIE
CBEJICHNS M3 YUYEOHEIX NMOCOOHH, a TAKXKE TaBaTh OOBACHEHHS BOMPOCAM MPOrPaMMBbl
Kypca, KOTOpble OOBIYHO BbI3bIBAIOT 3aTpyaHeHus. [Ipu 3ToM npernoaasatento Heoo-
XOAMMO YUHTBIBATb CINEAYHOLINE MOMEHTBI:

1. He cnenyer neperpyskarb CTyJEHTOB TBOPYECKUMHU 3aAAHUAMH.

2. UepenoBaTb TBOPUECKYHO pabOTy HA 3aHATHSAX € 3a1aHHIMH BO BHEAY IMUTOPHOE
BpEMSI.

3. JlaBaTb CTYAEHTaM YETKUIA MHCTPYKTAK IO BLIIOJIHEHUIO CAMOCTOSATENbHbIX
3a0aHUi: Lenb 3aJaHuA; YCIOBUS BbIMOJHEHHUA, 00beM; CPOKH, TpeOOBaHUS K
0(POPMITEHHIO.

4. OCyLIECTBIATh TEKYLIMA YYET U KOHTPOJIb 32 CAMOCTOATENbHON PadOTOM.

(9]
w



2
HaBatp OLEHKY 060611aTh ypOBEeHb YCBOEHHS
TBOPYECKOH paboTHI.

[porpammy pazpa6oran (u):

XaputoHosa A.E., K.3.H., IOLEHT

HAaBBIKOB CaMOCTOATETBHOM,

[/}(nozmucs)
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PELIEH3UA
Ha pabo4yio nporpammy aucunnanubi 51.B.J[B.03.01 «XpaHH/IHIA U CHCTEMBI HHTEIEKTY-
aJIbHOI0 aHAJIH3a JaHHBIX HA HHOCTPAHHOM A3BIKE»

OIIOII BO no nanpapaennio 09.03.02 «MnpopmanmonHble CHCTeMbI H TEXHOJIOTHIY,
HanpasJennocTh «bosibmKe AaHHbIE H MAaIIHHHOE 00y1eHHe (Machine Learning & Big

Data)»
(kBaaH@UKAUHA BHIMYCKHHKA — 6aKaaaBp)

Konomeesa Enena CepreeBHa, noueHT Kadeapbl (pMHAHCOB ®I'bOY BO r. MockBbl

«PTAY-MCXA nmenn K.A. TumupszeBa», KaHIH1aTOM IKOHOMHYECKHX HAYK (nanee Mo TEKCTY
rpaMMBbl AMCLHIIIHHBL « XpaHHITHILA H CHCTEMBI HH-

OI10I1 BO no nanpasienuio 09.03.02

PELIeH3eHT), poBeaeHa peLeH3us paboyeit mpo
b «bosbllIKE AaHHBIE H MALIHHHOE

TEeJUICKTYAJIbHOI0 aHAJTH3a NaHHbIX Ha HHOCTPAHHOM A3BIKE)»

«Hngpopmayuonnwvie cucmemvr u mexHono2uu», HanpapIeHHOCT
ob6yuenne (Machine Learning & Big Data)» (6akanaBpuar) paspaGotanHo# B OI BOY BO «Poc-
3eBa», Ha Ka-

cuifckuii rocyzapeTBeHHbIit arpapHbiii yHuepcuter — MCXA nMeHH K.A. Tumups
depe cTATHCTHKH H KHGepHETHKH (pa3paboTumk — XapuToHoBa AHHa EBreHpeBHa, KaHIHAAT 5KO-

HOMHYECKHX HAVK, JOLICHT Kaq)enpbx CTATHCTHKH H KHGCpHCTHKH).
PaCCMOTpeB NpeacTaBJIeHHbIC HA PEUEH3HPOBAHHEC Martepuallbl, PEUEH3EHT NpHIIea K Cie-

JAVIOIIHM BBIBOJAM:
1. lpexbsiBieHHas paGouas mporpaMma MMCUMIUIMHBI «XpaHHIHIIA M CHCTEMBI
HHTEUTeKTYAThHONO aHaIM3a JaHHBIX Ha HHOCTPaHHOM A3bIKe» (Aanee IO TEKCTY [Tporpamma)

coomsememevem TpeGoBanmaM ®I'OC BO mo nanpasienuio 09.03.02 «HupopmayuonHvie
cucmemwsr u mexwoaozuuy. Ilporpamma codepoicum BCE OCHOBHBIE pas3lelibl, coomeemcmeyem

TpeGoBaHASIM K HOPMAaTHBHO-METOANYECKUM JOKYMEHTaM.
2. Ilpeacrasnennas B [IporpamMMme akmyansHocms y4eOHOH TUCUHILTHHEI B paMKax peaid-

sammm OTTOIT BO e nodnesicum comuenuio — TMCUUIUTAHA OTHOCHTCS K THCIHILTHHAM 10 BBIOODY
9acTH, HOPMHpPYEMOii yJacTHHKaMH 06pa30BaTelbHBIX OTHOIIEHHH ydebHoro nukia — b1.B.JIB.
3. IIpeacrasnendsle B [IporpamMme y4enu IHCLMILIHHBI coomeemcmeyiom TpeOOBAHHIM

®I'OC BO ranpasnenus 09.03.02 « Angpopmayuonnvle cucmemsl u mexHonro2uuy.
4. B cootsercTBHH ¢ [IporpamMmoii 3a THCIUIHHOA «XPpAaHH/IHINA H CHCTEMbl HHTEILIEKTY-
aTLHOTO aHaTH3a JaHHBIX Ha HHOCTPAHHOM S3BIKE» 3aKpEIUIeHO 3 xomnemernyuu (7 uHoukamo-

poe). TucunrmEa «XpaHHIHINAa B CUCTEMBl HHTEJUIEKTYaIbHOTO aHAH3a JaHHBEIX Ha HHOCTpAH-
HOM #3bIKe» B npeacTaBieHHas IIporpamMma cnocobna pearuzosames X B OOBSBIECHHBIX TpeOOBa-

HUAX.
5. Obwas TpyA0EMKOCTh JHCUHILIHHE] «XPaHHJIHINA H CHCTEMBI HHTEJUIEKTYaIbHOTO aHa-
JI433 J2HHBIX Ha MHOCTPAHHOM A3BIKE» COCTABIIAET 3 3a4€THBIX eqUHULBI (108 yacoB/u3 HUX Mpak-

THYECKaA I10Ar0TORKa 4 4.).
6. Mudopmauua o B3auMOCBA3H H3y4aeMBIX JUCLHIUTHH H BONPOCAM HCKIIOYEHHUS TyOIH-

POBARHA B COAEPKAHUA JUCUMIUIAH coomeememeyem NEHCTBHTENBHOCTH. Jlucuuiuinba «XpaHHu-
JMla ¥ CHCTEMBI MHTEJUIEKTYAILHOTO aHAIN3a JaHHBIX HA HHOCTPAHHOM SI3BIKE» B3aMMOCBS3aHa C
Apyravy acunnnmnamu OINOIT BO n Yyebnoro niana no Hanpasnenuto 09.03.02 « Hugopmayu-

OHHBIE CUCIEMBL U MEXHON02UUY W BOIMOXKHOCTD JyOJHPOBaHHS B CONEPXKaHHH OTCYTCTBYET.
7. Ipeacrasnennas IlporpaMma npeanonaraeT HCMoJB30BaHHE COBPEMEHHBIX 00pa3soBa-

TEALHBIX TEXHONOIMH, MCHIO/b3YEMBIE TIPH PEATH3ALMH PA3IHYHBIX BUAOB yueGHOH padoTsl. dop-

MBI 069830837 CABHBIX TEXHOJIOIWHA_coomeememeayiom cneumbm(e AHCIHIIJIHHBI.
8. HporpaMMa JAHCUHIIIAHBI «Xpalmnuma H CHCTEMb! HHTC/UICKTYAJIbHOI'O aHaIM3a JaH-

HBIX Ha HHOCTDAHHOM 513biKe» Npe/AnosiaraeT 2 Yaca 3aHATHIl B HHTEPaKTHBHOH dopMe.
9. Buzel, conepxanne u Tpy108MKOCTE CAMOCTOATENBHOI paboThl CTY€HTOB, NPEACTAB-

JIEHHBIC B Hpor paMMe, coomeemcmeyiom TpC6OBZ]HHHM K NOArOTOBKE BBIMYCKHUKOB, comepxa-

mumcs Bo I'OC BO nanpasinenns 09.03.02 « Hugopmayuonnsie cucmemsr u MEXHON02UUN.
10. Ilpenctasnennsie 1 onucannsie B [Iporpamme (opMbl mexyweii onenku 3HaHUI (ompoc
2

Kak B (popMe 00CYKIEHHS OTAEIIbHBIX BONPOCOB, TaK H YYaCTHE B IE/IOBBIX Urpax), coomeemcm-
gviom cneunHKe TMCHHILUTHHLI ¥ TPeGOBAHHAM K BBITYCKHHKAM. ’




dopma npomeskyTouHOTO KOHTPOJI 3HAHWi CTYIEHTOB, MPeIyCMOTpeHHAA ITF")"I’*L"“‘“:’i":
OCyluecTsieTcs B hopMe 3aueTa ¢ OUEHKOH, YTO coomeemcmeyem CTAaTyCy ;rHCumemtm. KaK
AACLHIUTHHBI 110 BBIGOpY YacTH, GopMHpyeMoll ydacTHHKaMH 00pa3oBaTeIbHBIX OTHOLICHHH yued-
Horo mukna — b1.B.JIB ®I'OC BO nanpasnenns 09.03.02 « HugpopmayuonHeie Cucmemsl u mexxo-
no2uuy,

dopMEI OLeHKH 3HAHHI, NMpeacTaBieHHble B [Iporpamme, coomgemcmeyiom  crieuHHKe
AHCUHMTUTHHBI M TpeOOBAHHAM K BBITYCKHHKAM.

11. VYye6GHo-MeTomHueckoe obecneyeHne MCUHILTHHBI PEICTABIEHO: OCHOBHOM TUTe-
paTypoit — 5 HCTOYHHKOB (6a30BbIil yUeOHHK), NOTONHHTENBHOM JTHTEpaTypoi — 4 HAHMEHOBAHHA,
WHTepHeT-pecypehl — 9 HCTOYHHKOB M coomeemcmeyem TpeGoBanusm ®I'OC BO HanpaBlieHHs
09.03.02 «Hnpopmayuontsie cucmemvl u mexHONOUUY.

12. MatepnaibHO-TeXHHYeCKOe oDecreyeHHe IHCUMIUIMHBI COOTBETCTBYET CHeLHQuKe
AMCUHIUIHHBI «XpaHWIHIIA W CHCTEeMbl MHTE/UIEKTYyallbHOr0 aHajau3a JaHHBIX Ha HHOCTPAHHOM
A3bIKE» H obecreynBaeT MCIOIb30BaHHE COBpPEMEHHBIX 00pa30BaTebHBIX, B TOM YHCIIC HHTEPaK-
THBHBIX METOJIOB O0YYEHHS.

13. Metoauueckne peKOMeHIAUMH  CTyJeHTaM M  METOAWYECKHE PEKOMCHIAUHH
NPENoJaBaTeIaM N0 OpraHM3aLiH 00y4YeHHs 10 THCUMIUTMHE JAIOT NPEICTABICHHE O CrielHpHKe
o0yueHHs MO MHCUMIUIHHE «XPAHHIMIIA H CHCTEMBl MHTEJUIEKTyaJIbHOTO aHaIH3a JaHHBIX Ha
HHOCTPAHHOM SI3BIKEY.

OBULIME BbIBO/bI

Ha ocHOBaHHH NPOBEICHHOIO PELEH3UPOBAHHS MOXKHO CIeNaTh 3aKTIOYEHHE, 9TO XapaKTep,
CTPYKTYpa H coaep)aHue pabodeil mporpaMMbl JUCLIHIUIMHEI «XPaHH/IHINA H CHCTEMbI HHTEJUIEK-
TyalIbHOTO aHATH3a JaHHBIX Ha HHOcTpaHHOM s3bike» OITOIT BO no nanpaenenuio 09.03.02 «Hu-
DOpMAyUOHHbIE CUCTEMbl U MEXHONO2UUY, HaIpaBIeHHOCTh «BoabImue JaHHbIE H MAMIHHHOE
oby4enne (Machine Learning & Big Data)» (kBamudukauus BEITyCKHHKA — Gakanasp), pa3pato-
TarHas XapHToHOBO# A. E., K.3.H., IoLleHTOM Kadepbl CTATHCTHKH M KHOEPHETHKH, COOTBETCTRY-
eT TpebosarusM ®I'OC BO, coBpeMeHHBIM TpeGOBaHHMSIM 3KOHOMHKH, PHIHKA TPYAA H ITO3BOJIHT
TIpH e€ pealn3allii yCIeuHo obecneunTh GOopMHUpOBaHUE 3aIBIEHHBIX KOMIIETEHIHIA.

Penensent: Konomeesa E.C., nouent kadgfippr’dunancos ®I'B0Y BO «PoccHiicKHi rocynapcr-
BEHHBIH arpapHbIii YHHBEPCHTET — el K.A. TUMHDS3eBa», KaHAHAAT SKOHOMUYECKHX
HayK « ,Z( » 6'; 202 _Zr.
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