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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmmaa  «Machine Learning and Big Data Mining» BXOZUT B Nporpammy
maructpatypsl «KocMmuueckas wuHxeHepus» 1o HampasieHuto 27.04.04 «VYnopasineHue B
TEXHUYECKUX CHUCTEMax» M wu3ydaerca B 3 cemecTtpe 2 Kypca. JUCUHUIUIMHY peaau3yer
JlemapTaMeHT MEXaHUKHU U MPOLIECCOB ynpaBieHus. Juciumimba coctout u3 9 pasznenos u 27 TeM
Y HampaBJIicHa Ha M3ydeHHe (pyHIaMeHTanbHbIX 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; pa360p OCHOBHBIX METOJIOB PEIICHUS
TUITOBBIX 3aJa4 1 3HAKOMCTBO C 00J1aCTBRIO UX IMPUMCHCHUS B HpO(I)eCCHOHaHLHOfI ACATCIIBHOCTH.

HGJ'IBIO OCBOCHUs IOUCHUIIIIMHBI ABJIACTCS (bOpMI/IPOBaHI/Ie (bYHI[aMeHTaJ'IBHI)IX 3HAaHUHA |
HaBBIKOB TMPUMCHCHUA MCTOAOB PCHICHUA 3alady, H€O6XOI[I/IMHX JJISL HpO(i)CCCHOHaHBHOfI
JCATCIIbHOCTH, ITOBBIIICHUEC o61uero YPOBHA I'paMOTHOCTU CTYACHTOB IO JUCHUIIIIMHE 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 OCBOEHMUS JUCHUITVIMHDI

OcBoenne muciumiuasl «Machine Learning and Big Data Mining» Hampasieno Ha
(bopmupoBaHre y 00yYarOIIUXCs CIAEIYIONIMX KOMIIETEHIIUM (4aCTH KOMIIETEHIINI ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

VK-1.1 Ananuzupyet 3aiaqy, BeIAEIsIs ee 0a30BbIe
COCTaBIISIONINE;;

YK-1.2 Onpenensier v pawxupyeT HHPOpMaIHio, TpeOyeMyro s
pelIeHus MOCTaBIeHHOH 3a/1a4H;;

VYK-1.3 OcymecTBisieT NOUCK HHQOPMAITHH IJIST PEIICHUS
MOCTABJIEHHOH 3a71a4y 10 Pa3IMIHBIM THUIIaM 3a1pOCOB;;

VK-1.4 [Ipennaraer BapuaHThl peLICHUs 3aJa4l, aHAIU3UPYET
BO3MOJKHBIE MTOCJICACTBHS UX MCIOJIb30BAHUS;;

VYK-1.5 Ananmu3upyet MyTH pelieHus mpoodieM
MHPOBO33PEHYECKOr0, HPAaBCTBEHHOT'O M JIMYHOCTHOTO XapakTep Ha
OCHOBE HCIIOJIb30BaHUs OCHOBHBIX (hritocodckux uneit u
KaTeropuii B UX HCTOPUYECKOM PAa3BUTHH U COI[MATIBHO-
KYJIBTYPHOM KOHTEKCTE.;

Croco0eH oCyIecTBIATh
KPUTHYECCKUIA aHAITN3
MPOOJIEMHBIX CUTYallil Ha
OCHOBE CUCTEMHOTO II0AX0/a,
BBIPA0ATHIBATH CTPATETHIO
JNeWCTBUMN

VK-1

ITK-1.1 3HaeT MeTOABI M CPENICTBA PEIICHUS 3374 HAyUHBIX
HCCIIEIOBAaHUH B 00JIACTH CHCTEM MCKYCCTBEHHOTO MHTEJUIEKTa U
POOOTOTEXHUYECKUX CUCTEM;

ITK-1.2 ¥Ymeer popMynupoBath Lielb U 33/1a41 HAYYHBIX
nccie0BaHNi B MpodeccHoHanbHOM 001acTH;

I1K-1.3 Bnaneer npuemamu Jutst GOpPMYJIMPOBKHU LIENU U 33134
Hay4HBIX UCCIIEZIOBaHNH, yMEeT BHIONPATh METO/IBI M CPEACTBA
peuieHust 3a71a4 MpoQecCHOHAIbHON IESITEIbHOCTH;

Crnoco6eH GpopMyIupoBaTh 1ENH,
3a[jaui HayYHBIX UCCIICOBAaHHUN B
00J1aCTH yIpaBIICHUS
IK-1 a3POKOCMHUYECKUMHU CUCTEMAMHU,
BBIOMPATh METOMBI U CPEICTBA
pemeHust poQeccCHOHaNTbHBIX
3a1a4

CnocobeH npuMeHsTh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUYECKHUE U
COBPEMEHHBIE TEOPETHUECKHE M |IKCIIEPUMEHTAIbHBIE METOIbI, IPUMEHSIEMBIE JUTS pa3paboTKH

HKCIEPUMEHTAIFHBIE METOBl  |MaTeMaTHUECKUX MOJENeil HCCeayeMbIX 0O BEKTOB M IPOIIECCOB

pa3paboTKN MaTeMaTHIECKUX  |MPO(eCcCHOHATFHOMN e TeIbHOCTH;
Mozeneit uccnenyemsix 00sexToB |I1K-2.2 Ymeer onpenensats 3¢ peKTHBHOCTS IPIMEHAEMBIX

U TIPOLIECCOB B 00/1aCTH METOJIOB ATl Pa3pabOTKH MaTEMaTHIECKUX MOJEIIEH UCCIe yeMbIX
YOPaBJICHUS a3POKOCMUYECKIMH |0OBEKTOB M MPOIIECCOB;
cUcTeMamMu I1K-2.3 BnasieeT cOBpeMEHHBIMH TEOPETHUECKUMHU U

IK-2




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)

SKCIICPUMECHTAJIbHBIMH METOAaMM JId pa3pa60TKI/1
MaTeMaTHYCCKUX MOJEICH 00BEKTOB U IMpo1EeCCcoB
HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTH IO HAIPABJICHUIO IOATOTOBKHU;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JHuctmumaa «Machine Learning and Big Data Mining» otHocuTcs K yacTtu, GopMupyemoi
yYaCTHUKaMH  00pa3oBaTelbHbIX  OTHOWmICHWH  Omoka 1  «Jlucumruimabl  (MOIYJIH)»
00pa3oBaTeIbHON IPOTPaMMbI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBarenbHON NPOrpaMMbl BBICIIETO 00pa3oBaHUs OOYYAIOLIMECS TaKKe
OCBaWMBAIOT JpPyrHe JHMCLMIUIMHBI HW/WIA  TPAKTUKH, CIOCOOCTBYIOIME JOCTHIKCHHIO
3alUIaHMPOBAaHHBIX PE3yJIbTaTOB OcBoeHus mucuuiuimabl «Machine Learning and Big Data
Miningy.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMOo8 0C80EHUS OUCYUNTIUHBI

IIpenmecTByromme IMocaenyroiue
g Hauvenosanne ncpninngJMom JIH e nnnn):l)ll,l/ﬁlo JIU
P KOMIETeHIIMH et *ﬂy ’ et *ﬂy ’
NPAKTUKHU NPAKTUKHU
Applied Problems of Mathematical
Crioco0eH oCyIIecTBIATh I
Modeling;

KpUTUYECKUH aHaIu3
VK-1 MPOOJIEMHBIX CHTYyaIllil Ha
OCHOBE CUCTEMHOTI'0
MOJIX0/1a, BEIPa0aTHIBAT
CTpaTeruo AecTBUI

Numerical Methods for Solving Undergraduate practice /
Mathematical Modeling Problems; | IpexauruioMHast mpakTHKA;
Research work / Hay4ro-
uccre0BaTeIbcKas pabora;

Cnioco6eH GpopMyIrpoBaTh
ey, 3ajla4v Hay4YHbIX

HCCIICIOBaHMI B 00JacTh Research work / Hay4so-
yIpaBiIeHUsS uccreaoBaresbeKas pabora; Undergraduate practice /
IK-1 A3POKOCMHUYECKUMH Dynamics and Control of Space [penauioMHast MPaKkTUKa;
cUcTeMaMHU, BHIOUPATh Systems;
METO/IbI ¥ CPEJICTBA
petieHus
podeCCHOHANBHBIX 33184
CrnocobeH npUMeHSITh Research work / Hayuto-
COBPEMEHHbBIE uccie0BaTeIbcKas pabora;
TEOPETHYECKUE U Applied Problems of Mathematical
IKCTIEPUMEHTAJIbHbIC Modeling;
METO/IbI Pa3pabOTKH Contemporary Problems of Control | Undergraduate practice /
IK-2 MaTeMaTH4eCKUX Mojenei Theory; IIpenaunioMHas mpakTHKa;
HCCIIEAyEMBIX 0OBEKTOB U Dynamics and Control of Space
MPOIIECCOB B 001aCTH Systems;
yIIpaBIICHHUSI Applied Mechanics and
a3POKOCMHYECKUMHU Engineering;
cUCTeMaMu

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas Tpynoemkocts aucumiuabl «Machine Learning and Big Data Mining» cocTtaBnsieT «4» 3aueTHbBIC €MHULIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Bun
Homep | HammeHnoBanmue pazaesa .
Copep:xanue pa3aesia (TeMbl) yuyeoHoM
pa3aeja AUCHUIIJINHBI
padoThI*
. . 1.1 Introduction to modern data analysis JIK, JIP
Paznen 1 Introduction to Machine Machine Learning. Data Mining and Knowledge
A Learning and Data Mining 1.2 . : g g g 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
Pasnen 2 Clustering and its basic fuzzy cmeans clustering)
A 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
e . . 3.3 Naive Bayes. Decision Trees. Logistic Regression JIK, JIP
Classification and its basic - - —
Pazmen 3 techniques Quiality assessment: precision, recall, F - measure,
3.4 loss-function, confusion-matrix, cross- validation JIK, JIP
and learning curves (ROC, lift etc.)
3.5 Multi-class and multi-label classification JIK, JIP
a1 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_ Lattlce-Th_eory and Formal JIK, JIP
Concept Analysis. Applications
51 Feature.selectlon versus feature extraction and JIK, JIP
Feature Selection and ggneratlon — -
Pasgen 5 | Dimensionality Reduction. Smgulqr Value _De(_:omposmon, Latent Semantlc
. : 5.2 Analysis and Principal Component Analysis. JIK, JIP
Outlier detection - L
Boolean Matrix Factorization
5.3 Outlier and novelty detection technigues JIK, JIP
6.1 Collaborative filtering. User-based and item-based JIK, JIP
methods. Slope one
Recommender Svstems Association rules based and bicluster-based
Paznen 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 e . JIK, JIP
Ensemble Clustering and partitions’ aggregation
Pasnen 7 e - P TITI -
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 8.2 Two_-mode networks. !:olksonomles and resource- JIK, JIP
Paznen 8 clusterin sharing systems. Multimodal approaches
g Applications: Community detection in Socail
8.3 . . . JIK, JIP
Network Analysis and gene expression analysis
;rggfc')ilh':si?cral 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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

* - 3anonuserca Tonpko no QUHOM popme obyuenns: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —
CEeMUHAPCKUe 3aHAMUSL.

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Ayautopust ISl POBEICHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
JleximonHast KOMIUICKTOM CHEeIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

KoMInbroTepHslii K1acc Uist IPOBENECHUS
3aHSTUN, TPYNIIOBBIX U UHAWBHUYaJIbHBIX
KOHCYJIbTAallMH, TEKYIIEro KOHTPOJIS U
KoMnbroTepHBI | IPOMEKYTOYHOM aTTECTALNN, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMHU KOMIIbIOTEpAMH (B
KoJuuecTBe 15 1mT.), ockoi (3KpaHoM) U
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMM.

Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
oOydaromuxcst (MOKET UCTIOB30BAThCS IS

TSt .
A . | MpOBEIEHUSI CEMHUHAPCKUX 3aHATHHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMILICKTOM
paboTsl

CIIeaIM3UPOBAHHON MeOenu 1
KoMIibroTepami ¢ gocrynoM B SUOC.

* - ayauTOpHsI I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas tumepamypa:
1. Han, J., Kamber, M., Pei, J. Data Mining: Concepts and Techniques, Third Edition. —
Morgan Kaufmann Publishers, 2011. — 740 pp.
Jononnumenvnas numepamypa:
1. Hall, M., Witten, lan H., Frank, E. Data Mining: practical machine learning tools and
techniques. — 2011. — 664 pp
Pecypcuol ungpopmayuonno-menekommynuxkayuouro cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoncynpTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvl 0711 camocmosmenbHol pabomsl 00y4arOuuxcs npu




0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii mo nucrtumnae «Machine Learning and Big Data Mining.

* - Bce y4eOHO-METOIMYECKUE MATePUANIBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle auciuuruimasl B TYUC!

8. OIEHOYHBIE MATEPHUAJIbI Y BAJUILHO-PEUTUHTOBASI CHUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIHUIN TIO
TACIHATIIAHE

OrleHOYHbIE MaTepHaibl M OaJIbHO-PEUTHHIOBas CHCTeMa* OIICHUBAHUS YPOBHS
chOpMHPOBAHHOCTH KOMIIETCHIMI (YaCTH KOMIICTEHIIM) 0 MTOraM OCBOCHHS JTUCIHUILIAHBI
«Machine Learning and Big Data Mining» mnpeacraBineubl B IIprioskeHHM K HACTOSIIEH
Paboueit nporpamme TUCHUIUIMHBIL.

* - OM u BPC ¢popmMupyroTcsi Ha OCHOBaHHU TPEOOBAHHI COOTBETCTBYIOIICTO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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