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1. HEJIb OCBOEHUA AU CHUITJINHBI

Juctunmuaa «Machine Learning and Big Data Mining» BXOOZUT B MporpaMmy
MarucTpaTypbl «VICKyCCTBEHHBIN MHTEIUIEKT, MAITUHHOE OOy4YeHHE W KOCMHYECKHE HAyKW» II0
HanpasieHuo 27.04.04 «YnopapieHne B TEXHUYECKUX CUCTEMax» M u3ydaercs B 1 cemectpe |
kypca. Hucuumnuny peanusyer Kadempa MexaHWKM W TPOLECCOB ympaBieHus. JlucuuriuHa
coCcTOMT W3 9 pa3nenoB m 27 TeM W HampaBlieHa Ha W3ydeHHe (yHIaMEHTAJIbHBIX OCHOB Of
clustering and its basic techniques, classification and its basic techniques, frequent itemset mining
and association rules, feature selection and dimensionality reduction, outlier detection,
recommender systems and algorithms, ensemble clustering and classification, multimodal
relational clustering, artificial neural methods and stochastic optimization, elements of statistical
learning; pa300p OCHOBHBIX METOJOB PEUICHMS TUIOBBIX 33aJad4 M 3HAKOMCTBO C 00JACThIO HX
MIPUMEHEHHUS B TPO(ecCHOHAIBHOMN 1eATeIbHOCTH.

[lenpto OCBOGHHUS MUCHUIUIMHBI sIBIsieTCS (opMHUpoBaHHE (yHIAMEHTAIBHBIX 3HAHUN U
HABbIKOB NPHMEHEHHS METOJOB pEIIeHUs 3a/Jay, HEOOXOAMMBIX s MpodeccroHalIbHOMN
JesITeIbHOCTH, TOBBIIICHUE OOILEro ypoBHS I'PaMOTHOCTH CTYJIEHTOB IO aucuuiinHe Machine
Learning and Big Data Mining, to familiarize them with a new rapidly evolving field and provide
practical knowledge experience in analysis of real world data.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA U CHUIIVIMHBI

OcBoenue JUCHUITIIINHBI «MammnaHoe 06yquHe 1 aHaJIn3 6OJ'II>IJ_II/IX JAaHHBIX» HAITPaBJICHO
Ha (opMUPOBaHHE Y 00YUAIONTUXCS CIEIYIONNX KOMIIETEHIIUN (YaCTH KOMIIETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o00YyHaOwuxcs npu 0C80eHuU
QUCYUNIUHBL (Pe3VIbMAambl 0C80EHU OUCYUNTUHDL)

Indp Kommerenus HNupukaTopsl AOCTHHKEHUs! KOMIIeTeHIHH
(B paMKax JaHHOM NUCITUTUIMHEI)
Criocoben npoBoanuth naTeHTHBIE |OITK-5.1 3HaeT MeToApl ¥ MOAXOABI K POBEICHHUIO MTATEHTHBIX
WCCIIeIOBaHMUS, ONPEICIISAT HCCIIeT0BaHUH, POPMBI 1 METOABI IIPABOBOM OXPAHBI U 3AIIUTHI
(hOpMBI 1 METOJIBI TIPABOBOM MpaB Ha Pe3yJIbTaThl MHTEIUICKTYaIbHOM NS TeIbHOCTH;;
OXpaHbl U 3aIUTHI MPaB Ha OIIK-5.2 YMmeeT pacniopsiKaTbCsl IpaBaMHu Ha PE3yJIbTAThI
OIIK-5 Pe3yJIbTaThl MHTCIUICKTYaIbHOW  |MHTEIUICKTYAIBHOM ACATEIBHOCTH ISl PEIICHUS 331249 B 00JIaCTH
JIESITEIBHOCTH, PACHIOPSDKATHCS | Pa3BUTHS HAYKHU, TCXHUKU U TEXHOJIOTHH;,
npaBamu Ha HuX s pemienus  |OIIK-5.3 BiageeT MeTogaMu U HOAX0AaMH K MPOBEACHUIO
3a/1a4 B pa3BUTHUS HAyKH, TCXHUKH |TATCHTHBIX MCCIICOBAHUM, 3HACT METOIbI TIPABOBOI OXpaHbI U
Y TEXHOJIOTUH 3aIUTHI IPaB HA PE3YJIbTAThl HHTCIUICKTYAIbHOU ICATCIILHOCTH.
OIIK-6.1 3HaeT ocHOBHBIE METO/IbI COOpa U MPOBEJICHUS aHAIIN3a
Crioco0eH OCyIIEeCTBIATE COOp U |HAYYHO-TEXHUIECKOW HH(DOpMAIHH;;
MIPOBOMTDH aHATH3 HAYTHO- OIIK-6.2 YMmeeT aHanM3uUpOBaTh U 0000IIATh OTEUECTBEHHBINA U
TeXHUYECKOH MHPOpMAITUH, 3apyOEKHBII OTIHIT B 00JIACTH CPEJICTB AaBTOMATH3AIUN U
OIIK-6 000011aTh OTEYECTBCHHBIA U |YIIPABJICHUS;;
3apyOexHbIid onbIT B 00mactu  |OINK-6.3 Biameer meTomamu cOopa U pOBEACHHS aHAIH3a
CPEJIICTB aBTOMATHU3AINH U HAyYHO-TEXHHUYECKON MHPOPMAIHH, a TAKXKe MOXKET 0000111aTh
yIpaBICHUS OTEUYECTBCHHBIN U 3apyOCkKHBIN ONBIT B MPO(HECCHOHATEHON
OTpaciIi.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuImmHa

«MamunHOe oOydeHHe U aHanmu3 OONBIINX JTaHHBIX»

OTHOCHUTCA K

o0s3aTepHOM yacTu Omoka 1 «/lucuurmmael (Moaysn)y» 00pa3oBaTeIbHONW MPOrPaMMbl BBICIIIETO
oOpa3oBaHMUs.




B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO 0Opa30BaHUS OOyYaronIuecss TakkKe
OCBaWBAIOT JApyrue JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIHOCOOCTBYIONIME  JIOCTHIKECHHUIO
3alUTAaHUPOBAHHBIX PE3yJbTATOB OCBOCHHS JUCIUIUTUHBI «MammHHOe OOyYeHHEe | aHaju3
OOJIBIINX TAHHBIXY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80eHUS OUCYUNTUHBL

IlpeamecTByromue ITocaenywomue
Ingp Haumenosanue Hﬂcf{ﬂﬂﬂﬂﬂbl7M0}1yﬂﬂ Ilﬂcul/ll'l.l'lﬂll}l])l/MOI[y.]'lﬂ
9 9
KOMIETEHIMM MPaKTHKU* MPaKTHKU*

Criocob6eH oCymecTBIATh
cOOp ¥ NMPOBOJUTH aHAJIH3
Hay4YHO-TEXHUYECKOMH
nHdopmanum, 0600maTh

OIIK-6 OTEYECTBEHHBIN U
3apyOCIKHBIN OIBIT B
oOnacTu cpencTB
ABTOMATH3aIIUHU U
yIpaBJICHHUS

Research work / Hay4ano-
HCCIIeIoBaTENbCKAas paboTa;
Undergraduate Training;
Advanced Methods of Earth
Remote Sensing;

CriocoOeH poBOIUTH
MAaTEHTHBIE UCCIIEIOBAHMS,
onpeneNiaTb GOpMBI U

METOMBI IPABOBOM OXPAaHBI U Undergraduate Training;
3aIIUTHI TIPaB Ha Research work / Hay4ano-
PE3yJIbTATHI HCCIIeIoBATENbCKas paboTa;
OIIK-5 . .
UHTEJUIEKTYaIbHOMN Dynamics and Control of
JIeSITEIbHOCTH, Space Systems;

pacrnopsKatbCs MpaBaMu Ha
HUX IJIA peIICHUA 3a/1a4 B
Pa3BUTHA HAYKHU, TCXHUKU U
TCXHOJIOTUN

* - 3aII0JIHSIETCS] B COOTBETCTBUM ¢ MaTpuueii komnerenimii u CYII OIT BO
** _ 3JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

O6mas Tpyaoemkocts auctuminuibl «Machine Learning and Big Data Miningy» cocTaBnsieT «5» 3a4€THBIX €IHHHLI.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMeclT P(-bD)
Koumaxmmnas paboma, ax.u. 34 34
Jlekuuu (JIK) 17 17
Jlaboparopusie pabotsl (JIP) 17 17
[TpakTnueckue/cemunapckue 3ansrus (C3) 0 0
Camocmosmenvras paboma oby4arwuxcs, aK.u. 110 110
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 36 36
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Bun
Homep | HaumeHoBaHue pa3aea .
Copnep:xaHue pa3snesia (TeMbl) yueOHoii
pa3iena JUCHUTIIHHBI .
padoThI
. . 1.1 Introduction to modern data analysis JIK, JIP
Introduction to Machine - - —
Pazmen 1 . . Machine Learning. Data Mining and Knowledge
Learning and Data Mining 1.2 . . JIK, JIP
Discovery in Data Bases
2.1 The task of clusterization JIK, JIP
K-means and its modifications (k-medoids and
. . . 2.2 . JIK, JIP
Paszen 2 Clustering and its basic fuzzy cmeans clustering)
techniques 2.3 Density-based methods: DB-scan and Mean Shift JIK, JIP
2.4 Hierarchical clustering JIK, JIP
2.5 Criteria of quality JIK, JIP
3.1 The task of classification JIK, JIP
3.2 1-Rules. K-Nearest Neighbours approach JIK, JIP
Classification and its basic 33 Na1v§ Bayes. Decision T.re'es. Logistic Regression JIK, JIP
Paznmen 3 techniques Quality assessment: precision, recall, F - measure,
4 34 loss-function, confusion-matrix, cross- validation JIK, JIP
and learning curves (ROC, lift etc.)
3.5 Multi-class and multi-label classification JIK, JIP
41 Freqqent itemsets. Apriori and FP-growth JIK, JIP
algorithms
Frequent Itemset Mining Association rules. Interestingness measures: support
Paspen 4 and Association Rules 4.2 and confidence. Closed itemsets JIK, JIP
43 Connection Wlth. Lamce. Thc.aory and Formal JIK, JIP
Concept Analysis. Applications
51 Feature.selectlon versus feature extraction and JIK, JIP
Feature Selection and gencration
. . . . Singular Value Decomposition, Latent Semantic
Pazmen 5 | Dimensionality Reduction. . . .
. . 5.2 Analysis and Principal Component Analysis. JIK, JIP
Outlier detection . L
Boolean Matrix Factorization
5.3 Outlier and novelty detection techniques JIK, JIP
6.1 Collaborative filtering. User-based and item-based JIK, JIP
methods. Slope one
Recommender Svstems Association rules based and bicluster-based
Paznmen 6 . y 6.2 techniques. Quality assessment: MAE, precision JIK, JIP
and Algorithms
and recall
SVD-based approaches: pureSVD, SVD++ and
6.3 time-SVD. Factorization machines JIK, JIP
Ensemble methods of clusterization for k-means
. 7.1 Ce . JIK, JIP
Ensemble Clustering and partitions’ aggregation
Pazpen 7 . . - - -
Classification Ensemble methods of classification: Bagging,
7.2 . JIK, JIP
Boosting, and Random Forest
8.1 Biclustering. Spectral co-clustering. Triclustering JIK, JIP
Multimodal relational 82 Two.—mode networks. F olksonomies and resource- JIK, JIP
Pa3nen 8 clusterin sharing systems. Multimodal approaches
& 83 Applications: Community detection in Socail TIK. TP
) Network Analysis and gene expression analysis ’
?;gg:éifi;gal Methods Artificial Neural Networks. Basic ideas of Deep
Paznen 9 9.1 Learning. (Stochastic) gradient descent. Statistical JIK, JIP

Optimization. Elements of
Statistical Learning

(Bayesian) view on Machine learning

npaxmuttecxue/cemuuapcxue 3AHAMUAL.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

* _ sanonmsercs Toibko mo QOUHOM popme obyuenns: JIK — nexyuu, JIP — nabopamopusie patomui,; C3 —

Tabnuya 6.1. Mamepuanvho-mexnuyeckoe obecneverue OUCYUNIUHbL




Crnenuajau3upoBaHHOe
yueOHoe/1a00paTopHOE
odopynoBanue, I10 n
Tun aynuropuu OcHaleHue ayIuTOPUH
MaTepHuaJIbl J1JIsl 0CBOCHUS
AMCIUTIJINHBI
(mpu HeOOXO0AMMOCTH)
JlexkumonHas
KomnbrorepHsbrit
KJ1acc
Hns
CaMOCTOSITEJILHOU
paboThI

* - ayauTopHs UTSl CAMOCTOATEIBHON paboThl oOydatonuxcs ykaspiBaeTcst OBSA3ATEJBHO!

7. YAEBHO-METOANYECKOE I UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUILJINHBI

OcnosHnas tumepamypa:

1. Han, J., Kamber, M., Pei, J. Data Mining: Concepts and Techniques, Third Edition. —
Morgan Kaufmann Publishers, 2011. — 740 pp.
Jononnumenvnas ntumepamypa:

1. Hall, M., Witten, Ian H., Frank, E. Data Mining: practical machine learning tools and
techniques. — 2011. — 664 pp
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
HAa OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB

- DnexrpoHHo-0nbmoTteyHas cuctema PYJIH — O5C PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas Oubnmoreka onnaia» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant cryaeHaTay www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a qanabix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuansvl 0Jis1 CamoCmosmenrbHol pabomsl 00y4aruuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no quctumminHe « MarmuHHOE 00yUeHUE W aHaTi3 OOJBIINX TAaHHBIX).

* - Bce yueOHO-METOMUECKUE MaTepHajbl IS CaMOCTOSTENbHOW paboThl 00yYaIOIINXCS
pa3MeIarTCa B COOTBETCTBUH C AECHCTBYIOIIUM MOPAIKOM Ha cTpaHulle aucuuiivasl B TYUC!




PA3PABOTYUK:

CanreixkoBa Osbra

Jouent AnexkcaHapoBHa
[Hoaxcnocmos, BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb BYII:
Pasymmnsrit FOpuii
3aBenyromuii kadeapoit Hukonaesuu
Honoscnocmo BYITT Toonuce Damunus 1.0.
PYKOBOJUTEJD OII BO:

3aBenyromuii kadeapoit

Pazymusbiii FOpuit
Huxomaesmu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



