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1. HEJIb OCBOEHUA AU CHUITJINHBI

Juctunmuaa «Machine Learning and Big Data Mining» BXOOZUT B MporpaMmy
maructpatypsl «L{ugpoBas Tpancgopmanus B yrnpaBlI€HHH MPOU3BOACTBOM» IO HAlpaBJICHUIO
27.04.05 «anoBatukay» u uszy4aetrcs B 1 cemectpe 1 kypca. Hucrunauny peanusyer Kadempa
MEXaHUKH U TPOLECCOB ympamieHus. JlucuuruinHa cocTtouT w3 9 pasgenoB u 27 TeM U
HarpaBjieHa Ha wu3ydeHue (yHmameHTanbHbIX 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; pa3060op OCHOBHBIX METOJIOB PEIICHUS
TUIOBBIX 33J]a4 ¥ 3HAKOMCTBO C 00J1aCThI0 UX MPUMEHEHUS B IPOPECCUOHATBHON 1EATEIEHOCTH.

[lenpto OCBOEHHS IUCHUIUIMHBI siBIsieTcsl (opMupoBaHHE (yHIAMEHTAIbHBIX 3HAaHUM U
HaBBIKOB MPHUMEHEHMsSI METOJOB pEIICHHs 3a/1ady, HEOOXOAMMBIX s MpodecCHOHaTHHON
NesITeIbHOCTH, MOBBIIIEHHE OOLIET0 YPOBHS I'PAaMOTHOCTH CTYAEHTOB Mo aucuurinHe 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. TPEBOBAHMA K PE3YJIBTATAM OCBOEHHUA JTUCIUIIJIMHbI

OcBoenne nuctumiInHbl «MammHHOe 00yYeHHe U aHauu3 OOJbIIMX JAHHBIX)» HAIpPaBICHO
Ha (opMUpOBaHUE Y 0OYUAIOUTUXCS CISAYIOIUX KOMIETEHIIUH (YaCTH KOMIIETEHIUH ):

Tabnuya 2.1. Ilepeuenv komnemenyui, Gopmupyemvix y 00yuarowuxcia npu o0c60eHuu
OUCYUNTUHBL (Pe3YTbMAambl 0C80EHUSL OUCYUNTIUHBL)

I/IHIH(IKaTopr JAOCTHIKCHHSI KOMIICTCHIIMHA

Mudp Komnerennus N
(B paMKax JaHHOW JMCIMILIMHBI)

Cnoco0eH pa3pabaTbIBaTh
KPUTEPUH OLIEHKH CHCTEM
yIpaBJIeHUs B 00JIacTH
MHHOBAIIIOHHOW JISATEIbHOCTH

OIIK-4 Ha OCHOBE COBPEMEHHBIX
MaTeMaTHYECKUX METO/IOB,
BbIPa0ATHIBATh U PEATU30BHIBATH
YIPaBICHYECKUE PELICHUS [0
MTOBBIINEHHUIO X 3((HEKTUBHOCTH

OIIK-4.2 JleMOHCTpHUPYET 3HAHUE MATEMATHIECKUX METOJIOB,
HEOOXOANMBIX /ISl IPUHSATHUS YIIPABICHYECKUX PEIICHUN.;

Crioco0eH BBITIOJIHATE
9KCIICPUMCHTHI Ha ICHCTBYIOINX
00beKTax 10 3aJaHHBIM
METOJHMKAM U 00padaThIBATh
Pe3yJIbTaThI C MPUMECHEHHEM
COBPEMCHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUI U TEXHUYECKUX
CpEeICTB

OIIK-8.2 JleMOHCTpUPYET 3HaHUS COBPEMEHHBIX
UH(QOPMALIMOHHBIX TEXHOJIOTUH, HEOOXOIUMBIX [T 0000IICHUS
Pe3yJIbTAaTOB IKCIICPUMEHTA. ;

OIIK-8

CriocoOHOCTh pa3paboTaTh IIaH
U [IPOTpaMMy OpraHu3aluu
MHHOBAI[HOHHOM JIEATEIbHOCTH
K-3 Hay4JHO-TIpon3BojcTBeHHOro  |[1K-3.2 Pa3pa621TLIBaeT IIJIaH | IPOTPaMMy OpTaHH3AIHH

MOJIpa3/ieNieHHs], OCYIIECTBIATh | MHHOBALMOHHOM JACSTEIbHOCTH.;
TEXHUKO-IKOHOMUYECKOE
000CHOBaHHE MHHOBAIIMOHHBIX
MIPOEKTOB U MPOTPaMM

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JuctmmumHa «MamuHHOe 00y4YeHHe | aHaiu3 OOJBIIUX JAaHHBIX» OTHOCHTCS K
o0s3aTenpHOM yacTu 61oka 1 «AucuumimHel (MOLyN)» 00pa3oBaTeIbHON MPOrpaMMbl BBICIIETO
oOpa3oBaHws.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO 00pa30BaHUS OOyYaronIuecss TakkKe
OCBaMBAIOT JApyrue JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIHOCOOCTBYIONIME  JIOCTHIKECHHUIO
3aIUTAHUPOBAHHBIX PE3yJbTATOB OCBOCHHS JUCIUIUTUHBI «MammHHOe OOyYeHHEe | aHaju3
OOJIBIINX TAHHBIXY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpepmecrByromue Iocaenyromue
Mudp Haumenosanue uncﬁnz:mﬂﬂu;]Molzl[lyﬂn, uncunnﬂﬂf{il/;;loz[yﬂn,
KOMIIeTeHIHH . .
NMPAKTHKHU NMPAKTHKHU
CriocobeH pa3pabaThiBaTh
KPUTEPHH OLIEHKU CHCTEM
yIpaBJIeHUs] B 001aCTH
IR Organisation and Managerial
JIeSITEJIbHOCTH Ha OCHOBE . !
Practice (Educational);
OIIK-4 COBPEMEHHEIX Design of Automated Control
MaTeMaTHYECKHX METO/IOB,
Systems;
BBIpA0AaTHIBATh U
pearu30BHIBAaTh
YIpaBICHYECKHE PEIICHUS
TI0 TIOBBIMICHHUIO UX
s exTuBHOCTH
CriocoOeH BBITIOTHATD
SKCIICPUMEHTHI Ha
JIEHCTBYIOMHUX 00BEKTaX IO
S@/AHHERM METO/iaM 1 Design of Automated Control
OITK-8 00pabaTbIBaTh pe3yJIbTaThl C Systems:
HNPUMEHEHHEM
COBPEMEHHBIX
MH(OpPMaLMOHHBIX
TEXHOJIOTHH ¥ TEXHUYECKUX
CpEeaCTB
Organisation and Managerial
Practice;
CrocoOHOCTh pa3paboTaTh Pre-Graduation Practice;
IUTaH ¥ IPOTpaMMy Introductory training /
OpTraHU3aINH O3HaKOMHTENNbHAS IPAKTHKA,
UHHOBAIMOHHOMN Organisation and Managerial
JIeTEIbHOCTH Hay4HO- Practice (Educational);
K-3 MPOU3BOJICTBEHHOTO Run—time controllipg at
HOJIpa3/ieNieHus, innovative enterprise;
OCYILECTBIISATh TEXHUKO- Strategic Development of an
9KOHOMHYECKOE Innovative Enterprise;
obocHOBaHHE Strategic controlling at
WHHOBAIIMOHHBIX TIPOEKTOB innovative enterprise;
U TIPOTpamMM Digital technologies of
innovative production;

* - 3aIIOJTHAETCS B COOTBETCTBUHM ¢ MaTpuuieit komnetenmuii 1 CYIT OIT BO
** _ JIeKTUBHBIC 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. 36 36
Jlekuuu (JIK) 18 18
Jlaboparopusie pabotsl (JIP) 0 0
[TpakTnueckue/cemunapckue 3ansrus (C3) 18 18
Camocmosmenvras paboma oby4arwuxcs, aK.u. 117 117
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
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 .
Conep:xkaHue paszaesia (TeMbl) yueoHoii
pasnesia JHCIMIIIHHBI .
padoThI
. . JIK, JIP,
panen 1 Introduction to Machine 1.1 Introduction to modern data analysis 3
A Learning and Data Mining 12 Machine Learning. Data Mining and Knowledge JIK, JIP,
) Discovery in Data Bases C3
2.1 The task of clusterization HK(’:;] P,
29 K-means and its modifications (k-medoids and JIK, JIP,
) fuzzy cmeans clustering) C3
Paznen 2 Clust@rlng and its basic 2.3 Density-based methods: DB-scan and Mean Shift JIK, JIP,
techniques C3
24 Hierarchical clustering HK(’:;-I P,
2.5 Criteria of quality HK(’:;-I P,
3.1 The task of classification HK(’:;-I P,
3.2 1-Rules. K-Nearest Neighbours approach HK(’:;-I P,
. . . . . .. . . JIK, JIP,
Pasen 3 Classification and its basic 33 Naive Bayes. Decision Trees. Logistic Regression 3
techniques ; —
Quality assessment: precision, recall, F - measure,
. . ; L JIK, JIP,
34 loss-function, confusion-matrix, cross- validation 3
and learning curves (ROC, lift etc.)
. . . . JIK, JIP,
3.5 Multi-class and multi-label classification 3
Frequent itemsets. Apriori and FP-growth JIK, JIP,
4.1 .
algorithms C3
Paszen 4 Frequent Itemset Mining 49 Association rules. Interestingness measures: support | JIK, JIP,
A and Association Rules ) and confidence. Closed itemsets C3
43 Connection with Lattice Theory and Formal JIK, JIP,
) Concept Analysis. Applications C3
51 Feature selection versus feature extraction and JIK, JIP,
) generation C3
Feature Selection and Singular Value Decomposition, Latent Semantic TIK. TP
Pasnen 5 | Dimensionality Reduction. 5.2 Analysis and Principal Component Analysis. (’:3 ’
Outlier detection Boolean Matrix Factorization
. . . JIK, JIP,
53 Outlier and novelty detection techniques 3
6.1 Collaborative filtering. User-based and item-based | JIK, JIP,
) methods. Slope one C3
Recommender Systems Assog1at10n rules. based and blcluster-based' ' JIK, JIP,
Paznmen 6 . 6.2 techniques. Quality assessment: MAE, precision
and Algorithms C3
and recall
6.3 SVD-based approaches: pureSVD, SVD++ and JIK, JIP,
) time-SVD. Factorization machines C3
71 Ensemble methods of clusterization for k-means JIK, JIP,
Pasnen 7 Ensemble Clustering and ) partitions’ aggregation C3
A Classification 79 Ensemble methods of classification: Bagging, JIK, JIP,
) Boosting, and Random Forest C3
. . . . . JIK, JIP,
8.1 Biclustering. Spectral co-clustering. Triclustering 3
Paszen 8 Multimodal relational 82 Two-mode networks. Folksonomies and resource- JIK, JIP,
A clustering ) sharing systems. Multimodal approaches C3
83 Applications: Community detection in Socail JIK, JIP,
) Network Analysis and gene expression analysis C3




Homep | HammeHoBanue pa3aena
pasaeaa TACHHTIINHBI

Bun

Coaep:xanue pasaesia (TeMbl) yueOHO#

padoThr*

Pazgen 9

Artificial Neural Methods
and Stochastic
Optimization. Elements of
Statistical Learning

Artificial Neural Networks. Basic ideas of Deep
9.1 Learning. (Stochastic) gradient descent. Statistical
(Bayesian) view on Machine learning

JIK, JIP,
C3

* - samomusiercst Tobko 1o QOUHOM dopme obyuenus: JIK — aexyuu,; JIP — nabopamoprule pabomei; C3 —
nPpaKmuiecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuansho-mexnuyeckoe obecneverue OUCYUNIUHbL

Tun aynuropun

OcHalenue ayauTopun

CrneuunajJn3upoBaHHOe
yueOHOe/1adopaTopHoe
obopynosanue, [1O u
MAaTepHAaJIbI 1JI51 0CBOCHHS
AUCHUILTUHBI
(mpu He0OXOAUMOCTH)

JlexkmonHas

Aynutopus U1l TPOBEICHUS 3aHATUN
JICKIIMOHHOT'O TUIIA, OCHAIIICHHAS
KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeJICTBAaMU MYJIbTUMEINA MMPE3CHTAIIHI.

KomnbrorepHsbrit
KJ1acc

KoMInbroTepHslii Ki1acc J1sl IPOBEACHUS
3aHATHUN, TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYJIbTAlLlUH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUYHOM aTTecTalluy, OCHAIlIEHHAs
MEePCOHAIbHBIMU KOMITbIOTEpamMH (B
KOJIMYECTBE  INT.), TOCKOH (3KpaHOM) U
TCXHUYCCKUMHU CPCACTBAMU MYJIbTUMCANA
MpE3EHTaIH.

CemuHapckas

AynuTtopust 17151 TPOBEACHUS 3aHATUN
CEMUHAPCKOT0 TUIIA, TPYIIIOBLIX U
WHIMBUYaIbHbIX KOHCYJIbTALHM, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOYHOU aTTeCTaIlnH,
OCHAIIIEHHAST KOMIIEKTOM
CHeIUaIu3UPOBAHHON MeOeH 1
TCXHUUYCCKUMHU CpeI[CTBaMI/I MyJII:TI/IMe,HI/Ia
MpE3EHTaIH.

Hns
CaMOCTOSITCIILHOU
paboThl

Ayautopust IIsl CaMOCTOSATEIBHOM PaboThI
oOydJaroruxcs (MOXKET UCIIOIb30BaThCS IS
MIPOBEJICHUS] CEMHHAPCKUX 3aHATUH U
KOHCYJIbTaIMi ), OCHAILIEHHAs! KOMILJIEKTOM
CHeIMAN3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTopHs TSl CAMOCTOATEIBHON paboThl oOydatonuxcs ykaspiBaeTcsit OBSA3ATEJBHO!

7. YAEBHO-METOANYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUILJINHbBI

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




Jlononnumenvnas numepamypa:

1. Hall, M., Witten, Ian H., Frank, E. Data Mining: practical machine learning tools and
techniques. — 2011. — 664 pp

Pecprbl qubOpMClb;MOHHO-meﬂeKOMMyHMKaI/!MOHHOIz cemu «HHmepHem»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
Ha OCHOBAHWH 3aKJIIOYUYCHHBIX JOTOBOPOB

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

- OBC «YuuBepcuteTckas Oubnuoreka onnaia» http://www.biblioclub.ru
- OBC KOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant ctyeHTay 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 qanasix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansvl 0Jis1 CamocmosmenrbHol pabomsl 00y4aruuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no quctuminHe « MarmuHHOE 00yUeHUE | aHaIN3 OOJIBIINX TAHHBIX).

* - Bce yueOHO-METOUUECKUE MaTepHajbl IS CaMOCTOSTENbHOW pabOThl 00yYaIOIINXCS
pa3MeIarTCa B COOTBETCTBUM C AEHCTBYIOIIUM MOPAIKOM Ha cTpaHulle aucuuiiviasl 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

Camycenko Oner
EBrenneBnu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



