[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Actpebiep e paREABP ¢y napcTBeHHOd aBTOHOMHOE 06pa30BaTeIbHOE YUPeKIEHHE BbICIIEro 06pPa30BaHus

LlomkrocTb: PekTop «Poccniicknii yHUBepcUTeT ApYA0bLI HapoaoB uMenu [atpuca Jlymymobn»
[lata nognucanus: 23.05.2025 13:10:44 ¥ P 24 P P ymy

YHUKanbHbI MPOrpaMMHbIA KIKOY:
Ca953a0 2104001 N07Z£Q070LT7ZNTO~£1 000 HH*eHepHaﬂ aKaﬂeMHﬂ

QA~n10
Uuuo J/7IvuoJr7J707 JU( OCT1a/0/7uac1od

HarMEHOBaHHE OCHOBHOTO yueOHoro moapasaeneHus (OYII)-pazpabdorurnka OIT BO)

PABOYASA NIPOTPAMMA JTUCHUIIJIMHBI

MAIINMHHOE OBYYEHHME U AHAJIN3 BOJIBIINX JTAHHBIX

(HauMEHOBaHHUE JUCIUILIMHBI/ MOTYJIS )

PexomengoBana MCCH ajis1 HanpaBJieHUs1 MOATOTOBKH/CIeHAJIbHOCTH:

01.04.02 ITPUKJIATHAA MATEMATUKA U UH®POPMATHUKA

(KO,H 1 HAUMCHOBAHUEC HAIIPABJICHUA HOZ[FOTOBKI/I/CHC]_II/IaJ'ILHOCTI/I)

OcBoeHne  JUCHMIUIMHBI  BeleTcsl B paMKax  peaju3alldd  OCHOBHOM
npogeccuoHAIBLHON 00pa3oBaTeJIbHOM NporpamMmMbl Bbicuiero oopasoanus (OII
BO):

MPOEKTUPOBAHUE KOCMHMYECKHWX MAUCCHUH U CUCTEM

(manmenoBanme (mpoduis/cienuanuzamms) OI1 BO)

2025 .



1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuuumna «Machine Learning and Big Data Mining» BXOZUT B HporpaMmy
Maructparypol «lIpoekTupoBaHHe KOCMHUYECKUX MHUCCUUA M cuctem» 1o Hampasienuto 01.04.02
«[Ipuxnagnas marematuka U uHPoOpMaTuka» U uszydaerca B 1 cemectpe 1 kypca. Aucuurinny
peanusyet Kadeapa MexaHUKH ¥ TIPOIIECCOB yIpaBiieHUs. JMCIMIUIMHA COCTOUT U3 9 pa3zeoB U
27 tem u HampaBieHa Ha wu3ydenue fundamentals 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; collection of basic methods for
solving typical problems and familiarization with the area of their application in professional
activities.

Ienpro ocBoenust aucuuiuinabl seisiercs to develop fundamental knowledge and skills in
applying problem solving methods necessary for professional activities, to improve the general
level of students’ literacy in the discipline Machine Learning and Big Data Mining, to familiarize
them with a new rapidly evolving field and provide practical knowledge experience in the analysis
of real world data.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHDbI

OcBoeHne TUCHMILIMHBI «MalmHHOe 00y4eHHe U aHajau3 OOJIBLIMX JAHHBIX» HAIPaBICHO
Ha (OPMHUPOBAHKE Yy 00YUAIOIIMXCS CIEAYIOUMX KOMIIETEHIUH (YaCTH KOMIIETEHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOUW NUCUMUTUIMHBI)

ITK-1.1 Obnanaer GpyHIaMEeHTaIbHBIMU 3HAHUSMHU, TIOJTYYCHHBIMU
B 00JTaCTH MaTEeMaTHYECKUX U (WJIN) €CTECTBEHHBIX HayK,
MIPOTPaMMHUPOBAHUS U HH(POPMAITMOHHBIX TEXHOJIOTHIA;;

I1K-1.2 Ymeer HaxX0auTh, GOPMYIHPOBATH U PEIIaTh CTAHAAPTHHIC
3a/1a44 B COOCTBEHHON HayYHO-UCCIIEIOBATEIbCKON AESITENEHOCTH
B 00J1aCTH NPUKIIAIHOW MaTeMaTHKH U HH(OPMATHKH,
BBIYHCIINTEIHHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH
POTrpaMMHPOBAHUS;;

[IK-1.3 MmeeT npakTU4YECKUI ONBIT HAYYHO-HCCIIE10BATENbCKOM
JIESITEIIFHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTHKU 1
MHPOPMATHKH, BEIYNCIUTENIFHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH POrpaMMHUPOBAHHUSL.;

Crnoco6eH GpopMyIupoBaTh 1ENH,
3a/1a4il HAyYHbIX UCCIICIOBAHUN B
00J1acTH MPUKIATHON
MaTeMaTHUKU 1 HHPOPMATHKH,

TIK-1 BBIYUCIIUTEILHON TEXHUKU U
COBPEMCHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHMUSI, BEIOUPATH
METOJIBI ¥ CPEIICTBA PEIICHHUS
3a1a4

Crioco0OeH NpUMEHATh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKUE I
COBpPEMEHHBIE TEOPETHUECKUE U |IKCIEPHUMEHTAIBHBIE METO/IBI Pa3padOTKN MaTEMaTHIECKUX
SKCHEPUMEHTAIBHBIE METOIBI | MOJieNel, HHHOBAIlMOHHBIE HHCTPYMEHTAJIBHBIE CPEACTBA
pa3paboTKN MaTEeMAaTUYECKUX  |POEKTUPOBAHUS U 3JIEMEHTHI apXUTEKTYPHBIX PEIIeHUi
MoJIeIell HCCeayeMBIX 00BEKTOB |MH(POPMAIIMOHHBIX CHCTEM;;
[K-2 u nponieccoB, oTHocsmuxcst K |[1K-2.2 YMeer pa3zpabarsiBaTh 1 peann3oBhIBATh aJTOPUTMBI
npodeccHoHaIBLHOM MaTeMaTHYECKUX MoJiesield Ha 06a3e SI3BIKOB U MAKETOB MTPUKIIAJHBIX
JeSTEIbHOCTH TI0 HAMPaBJIEHUIO |IPOrPaMM MOJETUPOBAHUS;;
MOATOTOBKHU M y4yacTBoBaTh B X |[1K-2.3 MimeeT mpakTiyecknii OnbIT pa3pabOTKH BapUaHTOB
peanusalnyy B BUIE peanuzany MHGOPMALIOHHBIX CUCTEM C MCIIOJIb30BaHUEM
IIPOrpaMMHBIX IPOJYKTOB MHHOBAIIOHHBIX HHCTPYMEHTAJIBHBIX CPEACTB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Hucuummuaa «MamuHaHoe oO0y4YeHHe W aHanu3 OONBIIUX JAHHBIX» OTHOCUTCS K YacTH,
dhopmMupyeMoil ydacTHUKaMH 00pa3oBaTeNIbHBIX OTHOIICHHW Oyioka 1 «/lucumrummHbl (MOIYITH )
00pa3oBaTeNbHON POTPAMMBI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaTenbHON NpOrpaMMbl BBICIIETO O0pa3oBaHUs OOYYAIOMIMECS TaKkKe
OCBauMBAIOT JIpyrMe€ JMCLUUIUIMHBl W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIUTAaHUPOBAHHBIX PE3yJIbTATOB OCBOCHHMS JUCHHMIUIMHBI «MamuHHoe oOyueHHe M aHaIu3
OOJIBIIMX JAAHHBIX).

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3aNnaIAHUPOBAHHBIX PE3YTbMAMOE8 0CE0EHUSL OUCYUNTUHDBL

IIpepmecrByromue Hocaenyrommue
ngp Haumenonanue IIHCIP;H?[JIHHBI;,MOI;II)’JIH, nncunnnnill}ll,l/;auouynn,
KOMIEeTeHI[U! . *
NPAKTHKH NMPaKTHKH
CoBpeMeHHBIE METObI
MEXaHUKH KOCMUYECKOTO
H0JIeTa;
Hckyccmeennvle HetipoHHble
cemu (I'nybokoe obyuenue)**,
Hckyccmeennvle netiponnvie
cemu (Obyuenue c
nookpennienuem) **,
Crioco6eH GpopMyaupoBaTh Artificial Neural Networks
LEJIH, 3a/1a41 HAyYHBIX (Deep Learning)**;
HCCIIeIOBaHUH B 0071aCTH Artificial Neural Networks
NIPUKIJIaIHOW MaTeMaTHKH 1 (Reinforcement Learning)**;
IK-1 HHDOPMATHKH, Dynamics and Control of
BBIYUCITUTEIHHON TEXHUKH U Space Systems;
COBPEMEHHBIX TEXHOJIOTUH I'eonHpopmanoHHbIE
MIPOTPaMMHPOBAHUS, CHCTEMBI U HX IPUMEHCHHE;
BEIOMPATh METOJIBI U PaspaboTka u 6e30macHOCTH
CpPEZCTBA PEeIICHHS 33/1a4 BEO-TIPHITIOKEHHI;
CoBpeMeHHBIE METOIbI
JUCTaHIMOHHOTO
30HIMPOBaHMS 3eMIIH;
HayuHo-uccnenoBarenbckas
pabora;
TexHonorn4yeckas MpakTUKa;
IIpenaunioMHas NpakTUKa;
Hckyccmeennvie Hetiponnble
cemu (I'nybokoe 0byuenue)**,
Crnoco0OeH MpUMEeHATh Hckyccmeennvle netiponnvie
COBpPEMCHHBIC cemu (Obyuenue c
TEOpPETHICCKHE U nookpennenuem)**,
IKCIEPUMEHTAIIbHbIC Artificial Neural Networks
METO/IbI Pa3paboOTKH (Deep Learning)**;
MaTeMaTUYeCKuX MoJelei Artificial Neural Networks
[K-2 UCCIeyeMbIX 00BEKTOB U (Reinfo!’cement Learning)**;
MPOLIECCOB, OTHOCSIIUXCS K Dynamics and Control of
npodeccroHaNbHON Space Systems;
JIeSITeIbHOCTH 110 I'eonHpoOpMaIIOHHbIE
HAIpPAaBJICHUIO MTOJI'OTOBKH U CHCTEMBI U MX IPUMEHEHUE;
y4acTBOBAaTh B MX HayuHno-uccnenoBarensckas
peannzalyy B BUIC pabora;
MIPOTrPaMMHBIX IIPOJIYKTOB TexHonmornyeckas MpaKkTHKa;
[IpenaumiiomMHas NpakTHKa;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnerernuii u CYII OI1 BO




** - 3JIEKTUBHBIC TUCIUIUINHBI /TIPAKTHKH



4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpyroeMkocTh nucnumuinabl «Machine Learning and Big Data Mining» coctaBiisieT «5» 3a4€THBIX €IMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 17 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 110 110
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
. . 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 9 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
Passien 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 - - —
Paznen 3 techniques Quality 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
Pasnen 4 and Association Rules 4.2 and confidence. Closed itemsets JIK, JIP
43 Connection W|th_ Lattlce_Thc_aory and Formal JIK, JIP
Concept Analysis. Applications
51 Feature_selectlon versus feature extraction and JIK, JIP
Feature Selection and generation
: . : . Singular Value Decomposition, Latent Semantic
Pasnen 5 | Dimensionality Reduction. . o .
. X 5.2 Analysis and Principal Component Analysis. JIK, JIP
Outlier detection - Y
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
Pazmen 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
Paznen 7 e . ———— -
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
gglfslf(l)ilhglsi?gal Methods Artificial Neural Networks. Basic ideas of Deep
Paznmen 9 9.1 Learning. (Stochastic) gradient descent. Statistical JIK, JIP

Optimization. Elements of
Statistical Learning

(Bayesian) view on Machine learning

npakmuqecme/cemuyapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

* - 3anonusiercs Tonbko 1o QUHOWM dopme obyuenus: JIK — nexyuu; JIP — rabopamopuvie pabomowt; C3 —

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL




CrnenuaJu3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
Tun aynuropun OcHaleHue ayauTopun
MaTepHuaJIbl JI1 0CBOECHHS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)
JlexkimoHHas
KoMnbrorepHsii
KJIacc
Jns
CaMOCTOSITENIbHOM
paboThI

* - ayauTOpUs I CAaMOCTOSATENFHON paboThl oO0yuatontixcs ykaspiBaercss OBA3SATEJBHO!

7. YAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

Ocnoenas numepamypa:
1. Han, J., Kamber, M., Pei, J. Data Mining: Concepts and Techniques, Third Edition. —
Morgan Kaufmann Publishers, 2011. — 740 pp.
Jononnumenvnasn numepamypa:
1. Hall, M., Witten, lan H., Frank, E. Data Mining: practical machine learning tools and
techniques. — 2011. — 664 pp
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « Mnmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
HA OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-O0ubMoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubimorexa onnan» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTynenTtay www.studentlibrary.ru
- OBC «Tpounukuit MmocT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CHCTEMBI
- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/
- nouckoBas cucrema Anaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuii no nuctunianae «MammHHOe 00ydeHre U aHaIn3 OOJIbIINX JAHHBIX ).

* - Bce y4eOHO-METOINYECKHE MaTepUalbl I CAaMOCTOSTEIbHONH paboThl 00yUYarOIIuXCst
pa3MeIaTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAAKOM Ha cTpanuile quciuruimasl B TYUC!
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