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Kertesz-Farkas Attila

Keprec-dapkam Atrrina
http://www.hse.ru/en/staff/akerteszfarkas
Contact: akerteszfarkas@hse.ru

Projects 1:

Learning to recognize identical molecular biological data using deep learning techniques

[Fny6okoe obyuyeHne pna pacnosHaHUA UAEHTUYHBIX MONEKYNAPHbIX BUONOrMUEeCcKUX JaHHbIX]

This project does not require a priori knowledge on biology.

Student in this project will acquire hands-on experience with basic machine learning principles and deep
learning techniques (convolution layers, Boltzmann machines, etc); it is a good opportunity to improve
his/her English communication, presentation and programming skills.

Level: BSc/MSc

Project 2:

Data acquisition from mobile sensors.

[C60p AaHHbIX C MO6UABbHBIX B,ATYMKOB]

In this project student will implement a program for mobile phone (Android, iPhone, MS), which collects
data from the sensors of the mobile phone and then carries out some simple data analysis to recognize
user behavior (Running, sleeping, etc). Student in this project will acquire hands-on experience with
basic machine learning principles, data analysis methods, and mobile phone developing tools; it is a
good opportunity to improve his/her English communication, presentation and programming skills as
well.

Level: BSc/MSc

Project 3:

Learning to Rank via Click Through Rate data |

[PaHKupoBaHue npu nomouym o6yyeHUs Ha ocHoBe Bbi6opa nonb3osartens 1]

The aim of this project is to explore the current state-of-the-art methods developed to rank items
according to user's preference. This project is being carried out in collaboration with Crossss company
(crossss.ru) and student will work on real user generated data along with industrial practitioners.
Student in this project will acquire hands-on experience with basic machine learning principles and
learning to rank methods; it is a good opportunity to improve his/her English communication,
presentation and programming skills.

Level: BSc/MSc

Project 4:

Learning to Rank via Click Through Rate data Il

[PaHupoBaHue npu nomoum obyyeHns Ha ocHoBe Bblbopa nonb3oBaTtens 2]

The aim of this project is to improve explore the current state-of-the-art methods developed to rank
items according to user's preference. This project is being carried out in collaboration with Crossss
company (crossss.ru) and student will work with real user generated data and with industrial
practitioners.

Student in this project will acquire hands-on experience with basic machine learning principles and
learning to rank methods; it is a good opportunity to improve his/her English communication,
presentation and programming skills.

Level: MSc


http://www.hse.ru/staff/akerteszfarkas
http://www.hse.ru/staff/akerteszfarkas
http://www.hse.ru/en/staff/akerteszfarkas
mailto:akerteszfarkas@hse.ru

Project 5:

Preference Learning

[O6yueHune npeanouteHnam]

This project focuses on learning a preference binary relation. Two objects x and y are in relation if and
only if the x is preferred to y by a user.

Student in this project will acquire hands-on experience with basic machine learning principles and
feature-based preference learning; it is a good opportunity to improve his/her English communication,
presentation and programming skills.

Level: BSc/MSc

Project 6:

Multi armed bandits

[Anroputm mHoropyKkoro 6aHaural

Multi-armed bandit problems are receiving a great deal of attention because they adequately formalize
the exploration-exploitation trade-off arising in several industrially relevant applications, such as online
advertisement and, more generally, recommendation systems. In this project Student will implement
and evaluate few current state-of-the-art methods for recommendation systems.

Student in this project will acquire hands-on experience with basic machine learning principles, multi-
armed bandits, recommendation systems; it is a good opportunity to improve his/her English
communication, presentation and programming skills.

Level: MSc

Project 7:

Fraud detection

[O6HapyeHue BbIGpocoB / moweHHMYecTBa / OWUOBOK B AaHHbIX]

The aim of this project is to explore the current state-of-the-art methods developed for fraud detection.
Student in this project will acquire hands-on experience with basic machine learning principles and fraud
detection methods; it is a good opportunity to improve his/her English communication, presentation
and programming skills.

Level: BSc/MSc

Project 8:

Analyzing human motion data

[AHanu3 paHHbIX NepeaBUIKeHUA YenoBeKa]

This project consists of two parts. First acquire human motion data using some wearable 3D human
motion tracking wireless devices. The second part is to analyze the data captured and predict signals for
missing body parts.

Student in this project will acquire hands-on experience with basic machine learning principles and fraud
detection methods; it is a good opportunity to improve his/her English communication, presentation
and programming skills.

Project 9:

Clustering user profiles based on their interests [big data]

[KnacTepusauma npodpuneit nonb3oBareneit Ha OCHOBe UX MHTepecoB [6oablune aaHHble]]

The aim of this project is to group users based on their shopping interests. Features of user are
extracted from their browsing history and then student will implement a novel clustering algorithm to
group users having similar interests together. This project is being carried out in collaboration with
Crossss company (crossss.ru) and student will work with real user generated data and with industrial
practitioners.

Student in this project will acquire hands-on experience with basic machine learning principles and
unsupervised learning methods; it is a good opportunity to improve his/her English communication,
presentation and programming skills.

Level: BSc/MSc



Decrouez Geoffrey G.

Oekpya Kodpu HKepap
http://www.hse.ru/en/staff/gdecrouez

Project 1.

The split-sample method

[MeTon pa3nesieHusi BLIGOPKH 3JIEMEHTOB]

The split-sample method was recently introduced as a way to reduce the amplitude of
oscillations in the coverage probability of confidence intervals for the mean value of discrete
distributions, including bootstrap intervals. In this project, the student will first learn about
theoretical developments behind this method (normal approximation, Edgeworth expansions),
then investigate numerically the performance of the split-sample method on a broader range of
bootstrap intervals, and explore the possibilities to adapt the method to other settings, such as in
hypothesis testing or with the jacknife. Interests in statistical theory and basic programming
skills in Matlab or R are essential.

Level: 4th year/Master 1.

Project 2.

Analysis of scale-invariant time series

[AHaIM3 BpeMeHHbIX PAI0B, THBAPHMAHTHBIX OTHOCUTEIbHO IKAJUPOBAHMNSI |

Time-series data presenting scale invariance do not posses a well-defined time scale. Instead,
their dynamics are understood when studied across a whole range of scales. Examples of data
with empirical scale-invariance include network traffic, financial timeseries, and other natural
phenomena in physics and biology. The analysis of scale-invariant time series usually assumes
that the local regularity of the process is homogeneous, that is do not change with time. We are
interested here in situations where the local regularity may vary. Using the crossing tree, a tool
providing a representation of the data adapted to its dynamics, we develop a strategy to detect
such changes. The method will be compared with state-of-the-art techniques, and then applied on
real data.

Level: 4th year/Master 1.


http://www.hse.ru/staff/gdecrouez
http://www.hse.ru/en/staff/gdecrouez

bosbliakoBa EsieHa UropeBHa

Tembl BKP:

1. Meronap!l n3BIedeHUSI HHGOPMAIIUHA O COOBITHAX U3 MPOOIEMHO-OPHEHTHPOBAHHBIX TEKCTOB
Methods of extracting information about the events from the problem-oriented texts

2. Merto/pl U3BICYCHUS TEPMUHOIOTUIESCKON HHPOPMAIIH U3 HAYYHO-TEXHHYCCKHX TEKCTOB
Methods of extracting terminological information from scientific and technical texts

3. I/ICCHGILOBEIHI/IC (I)OpMaJ'II)HI)IX KPUTCPHUCB MMIAPOHUMUU CIIOB PYCCKOTI'O SA3bIKa
Formal criteria of paronymia of Russian words

Tembl KypcoBbIX paborT:

1. MammunHoe oOyueHue B 3a7jauax aBTOMaTH4eCKO 00pabOTKU TEKCTOB
Machine Learning for automatic text processing

2. Crartuctuueckue MOACIIN €CTECTBCHHOI'O sA3bIKa
Statistical models of natural language

3. TMocrpoenue 6a3pl CTATUCTHKN CHHTAKCHYECKUX CBSI3€H CIIOB PYCCKOTO SI3bIKA
Building a database of statistics syntax relations for Russian words

4. ABTOMaTH3MPOBAHHOE TIOMOJHEHNE 0a3bl CJIOBOCOYECTAHHH
Automatedreinforcement of phrases base

5. YCOBepI_HeHCTBOBaHI/IC MOOYJIA MOp(bOJ'IOl"I/I‘ICCKOFO aHaJin3a CJIOB PYCCKOI'O A3bIKa
Improvement of the morphological analysis module for Russian words

Tembl KypcoBbiX pabor:
CraTuctnueckne metoabl 06paboTKM TEKCTOB:

1. YacToTHBIN MOAXOJ K PEIICHUIO 33]1a4 aBTOMATHYECKON 00pabOTKH TEKCTOB
Frequency approach to solving problems of automatic text processing

2. BepO}ITHOCTHHﬁ MoAXOJ K pCIICHUIO 3a1a4 aBTOMAaTHYECKOU 06pa6OTI(I/I TEKCTOB
Probabilistic approach to solving problems of automatic text processing

3. N-rpamMMsbl 1 aBTOMaTH4yecKasi 00paboTKa TEKCTOB
N-gramms and automatic text processing


http://www.hse.ru/org/persons/8746247

BeiinTok Asniekcent AsleKCcaHpOBUY

1. YmeHblieHHE MUKINYECKOHN CI0KHOCTH KOHEYHOT'O aBTOMAaTa
Reducing the complexity of a cyclic finite automaton

2. AJTOpUTMBI CONPSKEHUS TPaOBBIX ONMUCAHUN (OPMATIBHBIX S3BIKOB
Algorithms of linking for graph descriptions of formal languages


http://www.hse.ru/org/persons/135749358

KykoB Jleonns EBreHbeBuy

McTtouHuk npoektos 2011 roaa:
http://leonidzhukov.ru/hse/2011/projects/

TeMbl KypCoOBbIX M AUNNOMHbIX paboT
o [IpumeHeHUe MeTOA0B SNA [Methods of Social Network Analysis]

a.

b.

AHanu3 u BHU3yaJIM3allUA (l)I/IHaHCOBbIX ceTeu
Analysis and visualization of financial networks
HCCJ’IG,ZLOBaHI/Ie BSaHMOAeﬁCTBHe COTPYAHHUKOB B OpraHHU3dllUH
Research on the interaction of employees in the organization
UccnepoBaHue ceTell BeHUYpPHOTro GpUHAHCUPOBAHUE
Research on the networks of venture financing

AHanu3 u BU3yaJU3allUAd JINHI'BUCTHYECKHUX ceTeH
Analysis and visualization of linguistic networks

AHanu3 u BHU3yaJIM3alld KOPIIOPATUBHBIX ceTeu
Analysis and visualization of corporate networks
HCCJ’IE,ZLOBaHI/Ie N BU3yaJIn3alluA human connectome
Research and visualization of human connectome
UccnepoBaHue v Bu3yanusanusa family trees

Research and visualization of family trees

« PaspaboTka aropuTMOB aHaJIK3a CETEN
[Development of algorithms for network analysis|

a.

b.

HaxoxxeHue coobIecTB B COIIMaIbHbBIX CETAX
Finding communities in social networks
MopenvpoBaHue pacnpoCTpaHeHUs BJAUAHHUA
Simulation of influence spread

e MeToAbI MAaIMHHOIO 00y4YeHUd [Machine Learning methods]

a.

b.

[IpeackasaTesibHad aHaJIMTHKA
Predictive analytics
PekoMeHaTe/ibHbIE CUCTEMBI
Recommended systems

['ny6okoe obyyeHue

Deep learning

 Bombmme nannsie [Big datal

a.

b.

AJIFOpI/ITMbI CEMIIJIMPOBAHHUA
Sampling algorithms
PaHmoMu3upoBaHHbIE AJITOPUTMBI
Randomized algorithms

e MeToabl BU3ya/M3al|UU JAHHbIX
Methods of data visualization

e MogenupoBaHUe COLMAJIbHBIX IIPOLIECCOB
Modeling social processes


http://www.hse.ru/org/persons/3626656
http://leonidzhukov.ru/hse/2011/projects/

3axapbdauieB Muxaua BUKTopoBUY

http://www.dcs.bbk.ac.uk/~michael/

1. Ownronornyeckue 6a3pl JAHHBIX
Ontology-Based Data Access

2. JleckpunTuBHAas JIOTHKA
Description Logic

3. TexHOIOTHM CEMaHTHYECKOM MayTHHBI
The Semanic Web Techologies

http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Level: bachelor\graduate (4 year)\master\postgraduate


http://www.hse.ru/org/persons/144676171
http://www.dcs.bbk.ac.uk/~michael/
http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

HruaTtoB /Imutpun UropeBuy

YcnoBHble 0603HaYeHun

b — paboTa ypoBHs 6aKanaBpmara

M — paboTta ypoBHA marucTpartypbl

N+ - TpebyeT peanusauum aAropuTMOB

N - TpebyeT nporpammunpoBaHua anA npeso6paboTku AaHHbIX

10.

3agauu ot KomnaHuu 3A0 «PekomeHgaTa» (Imhonet.ru)

Mepbl OLeHKM KayecTBa pekoMeHaaTesIbHbIX cucTeM. (/ITepaTypHbiit 0630p M SKCNEPUMEHTDI.)
(BMM+) Quality assement for Recommender Systems

PekomeHAaTe/IbHble CUCTEMbI HA OCHOBE aCCOLMATUBHbIX MPABWU  MaTPUYHON (haKTOPU3AIIH.
(BNM+)

Recommender Systems based on association rules and matrix factorisation

AHcamb0nieBbIe pekoMeHaaTenbHble cucTeMbl (BIIM+)

Similarity fusion in recommender systems

Kypcosble

MeToAMKN OLEHKU KayecTBa pekomeHaaTenbHbix cuctem. (BM nnam BMIM namn BMM+)

Methods of quality assesment in recommender systems

Pa3paboTka nabopatopHoii paboTbl N0 pekomeHaaTebHbIM cuctemam. (EMM nnan BMNM+)
Development of a practical course in Recommender Systems

Pa3paboTka nabopatopHoit paboTbl N0 aHanu3y nocnegosatensHoctei. (BMIM nnm BNM+)
Development of a practical course in sequence mining

PaspaboTka nabopatopHoi paboTbl N0 NPUMEHEHWIO MHOTOMEPHOTO IKAIUPOoBaHUs. (BMI nan
BMNM+)

Development of a practical course in Multidimensional Scaling.

UccnepoBaHue ny6aMKaLMOHHOM aKTMBHOCTM METOAaMM aHan3a GopManbHbIX MOHATUIA U
TeMaTUYECKOro MoaenupoBanws. (BMM nan BMIM+)

Publication activity study by means of Formal Concept Analysis and Topic Modeling.

Pa3paboTka nabopatopHoit paboTbl MO aHaNU3y JAHHbIX CUCTEM COBMECTHOMO A40CTyNa K
pecypcam (Flickr, Bibsonomy, Delicious u gp.). (BMM nnn BMM+)

Development of a practical course in resource sharing systems (Flickr, Bibsonomy, Deliciois etc.)
Pa3paboTka nabopatopHoit paboTbl N0 MeTogam aHanu3a coumanbHbix ceteit. (BM nnm BMI nnn
BMIM+)

Development of a practical course in Social Networks Mining.

PaspaboTka nabopaTopHoit paboTbl N0 TITyOMHHOMY 00y4YeHHI0. (BM nam BMIM uan BMI+)
Development of a practical course in Deep Learning techniques.

PelseHune peanbHbIX 33434 MaWMHHOrO 0by4yeHUs 1 pa3paboTkM gaHHbIX pecypca Kaggle. (BMN
nnu BMIM+)

Solution of real machine learning and data mining tasks from Kaggle

AHanus aaHHbIX B 061acTn obpasosaHus (Educational Data Mining). (EMM unau BMIM+)
Educational Data Mining


http://www.hse.ru/staff/dima

10.

11.

12.

13.

14.

Tembl BKP

HccnenoBanue myOIMKallMOHHON aKTUBHOCTH METOIaMH pa3padoTku JaHHbIX (Data
Mining). (BMII unu BMII+)

Publication activity analysis by means of data mining.

Pa3zpabotka nanubix B nemorpaduu u connonoruu. (bIT wmm BII+)

Data mining and machine learning in social sciences

Pa3zpabotka nannbeix B oopazoBanuu. (bIT nmu BII+)

Educational data mining

MeTo1pl OIICHKH KadyecTBa peKoMeHaaTeabHbIX cucteM. (BMII+)

Methods of quality evaluation for Recommender Systems

KonTekcTHO-3aBHCHMbIE peKOMEHAATEeIbHbIE CUCTEMbl HA OCHOBE TPUKJIACTEpU3aLUU (1715
anaymza Qoakconomuit). (BMII+)

Triclustering based context-aware recommender systems

MammuaHOe 00y4YeHHE IS aHaTu3a MHEHUH Mmojb3oBarelneil IHTepHeT-pecypcamu.
(BMII+)

Machine learning for opinion mining of web users

KonceHcycHas kiactepusaius Ha OCHOBE perieTok noHsaTuil. (bMII+)

Consensus clustering based on Formal Concept Analysis

bu- 1 TpuknacTepu3anys I aHaIKM3a JaHHBIX conralbHbIX cete. (BIT nmu BMII+)
Bi- and triclustering for Social Network Analysis

PexoMenaarenbHble CUCTEMBI HA OCHOBE Y30PHBIX CTPYKTYp U Ouknacrepusanuu (bIIM+)
Recommender Systems based on Pattern Structures and Biclustering
[TporHo3upoBaHue MOKYMOK B MOTOKOBBIX NaHHBIX (BIIM+)

Purchase prediction in stream data

OHnaliHOBBIE U pacpeesIEHHbIE AITOPUTMbI MYJIBMOJIAJIbHOM KacTepu3anu
(MapReduce, ApacheSpark) (BITM+)

Online and distributed multimodal clustering

Arperaius cxo/icTBa B pekoMeHaTenbHbIX cuctemax (bBIIM+)

Similarity Fusion in Recommender Systems

PexomennatenbHble cucteMbl Ha ocHOBE oBepus (BIIM+)

Trust-based Recommender Systems

Pa3paboTka 1aHHBIX 1 MaIMHHOE 00Yy4EHUs Ui JeMOorpapuuecKux
nocnenoBareiabHocteit (BMII+)

Demographic sequence mining and learning



3agaum KomnaHum «MmxoHeT»

1. PeKomeHAaaTebHble CUCTEMbI HA OCHOBE acCOLMATUBHbIX NPABUA U MaTpUUHOU paKTopmusaumm
Recommender Systems based on association rules and matrix factorisation

AaHHble.

OueHouHble npoduan Nnonb3oBaTene.

Yr1o TpebyeTca KOMNaHUWU.

MpoBepuTb pasHble MOLEM U BbIOpPaTb NOAXOAALLME HA AAHHbIX O KUHO M KHUTaX.

MnoTtesa: CTOMT UCMOJIb30BaTb a/IFOPUTMbI, KOTOPbIE YMEIOT BbISIBAATL PeAKue npasuna ¢ 6onblumnm

ypoBHem goctoBepHocTu (confidence).

2. MysbiKanbHble peKOMEHAALUN HA OCHOBE MOAeNeli paHXMpPoBaHUA Ha rpadax

Music recommendations based ranking model on graphs
AaHHble.
[aHHble o my3bike MSD, naelancTbl NoNb3oBaTenei CoumManbHOM ceTn «BKOHTaKTe», AaHHble lastfm
cKpobanHra (cm. TepmuH http://www.lastfm.ru/help/fag?category=99), oueHku imhonet.
YTo TpebyeTca KoMnaHum.
Paboune moaenun paHXMpPOBaHUA NPeanoYTeHNI Nob3oBaTeNEN, OAHOBPEMEHHO YYNTbIBaOWMNE
60/1blLI0E MHOXECTBO OYEHb Pa3HOPOAHbIX AaHHbIX.
B 3701 3a4a4e c camoro Havasa HyXHO UMeTb B BuAay npobaemy npon3sBoanTeIbHOCTY.
http://eagle.zju.edu.cn/~lijun/pdf/MM-2010-Bu.pdf

3. Mepbl OLLEHKM KayecTBa peKOMEeHAaTe/IbHbIX CUCTEM.

Methods of quality assesment in recommender systems
(NMuTepaTypHbIi 0630p M IKCNEPUMEHTBI.)
Yr1o TpebyeTca KOMnaHUu.
MoHWMaHWe, B KaKMUX CUTYaLMAX KaKue METPUKK y4ylle UCMONb30BaTb.
MHTepecHo 6b110 6bl NPOCMOTPETL/MPONHAEKCMPOBATL MaKCUMYM KosiMyecTBa paboT (unm 6onee-
MeHee penpe3eHTaTUBHYIO BbIGOPKY, UTOObl NOCMOTPETb BPEMEHHbIE 3aBUCMMOCTU - KaK MEHAIUCD
camble nNpeanoYynMTaemble METPUKMU, U 3aBUCMMOCTb OT KOHTEHTA.
MNccnepoBaTb MeTOA arpernpoBaHma OLEHOK M ero NoAcTaHOBKM B GaKTOPHbIN GUAbTP Ha base
oHTONOMMM KHUT (https://dl.dropbox.com/u/49259983/p39-sieg.pdf)
C AaHHbIMM MUMXOHETa M CpaBHUTb pPe3ynbTaT ¢ 06bluHOM PunbTpaumel (6e3 meTagaHHbIX).
Mcnonb3oBaTb roTOBbIM NaKeT 419 MeToga NOACTaHOBKM MeTa-AaHHbIX HENOCPEACTBEHHO B
KonnabopaTmeHyto cxemy (http://apex.sjtu.edu.cn/apex wiki/svdfeature) yepes nouck koapdpuumneHTos
JIMHENHON KOMBUHAUMK K rpynnam ¢aKkTopos, onpeaensieMbiMM MeTagaHHbIMMU.
MoapobHee (cTp. 5 popmyna 1): http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-
manual.pdf - onATb-TakM ¢ gaHHbIMM MMXOHeTa.
CpaBHUTb NOAXOA, C YXKe peann3oBaHHbIMM METOAAaMMN KOMMNaHMen MMxoHeT.



http://www.lastfm.ru/help/faq?category=99
http://eagle.zju.edu.cn/~lijun/pdf/MM-2010-Bu.pdf
https://dl.dropbox.com/u/49259983/p39-sieg.pdf
http://apex.sjtu.edu.cn/apex_wiki/svdfeature
http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-manual.pdf
http://svdfeature.apexlab.org/wiki/images/d/d1/Svdfeature-manual.pdf

NabBoBCKUU JMUTpUMN AjleKCceeBUY

Tembl KYPCOBBIX U JUITJIOMHBIX pa60T:

1.

ABTOMAaTHYECKUH aHAJIHN3 KauyeCTBAa MAITMHHOT'O IEpeBOJa Ha OCHOBC CHUHTAKCUYCCKHUX U
JVICKYPCHUBHBIX XapaKTEPUCTUK TEKCTa U BeO-MailHMHTa

Automatic quality analysis of machine translation results based on syntactic and discourse
text features and web mining

AHanu3 CBSA3HOCTH U "KavyecTBa'" TEKCTa C MOMOIIBI0O HHCTPYMEHTOB IUCKYPCHUBHOTO pazbopa
TEKCTa

Analysis of text coherence and quality based on discourse text features

WuTennekTyanbHas KIaCTePH3aIHsi KOPOTKUX TEKCTOB: 0030p M CPAaBHEHUE METOJIOB
Intellectual text clustering of short texts: survey and comparison of exisiting methods


http://www.hse.ru/org/persons/25911955

KanoBuu Makc MocudpoBuy

https://www.eecs.gmul.ac.uk/~mik/

1.

(DOpMaJIBHBIe MCTOJBI B KTACCUYCCKOM UCKYCCTBEHHOM MHTCIIJICKTE JJIA 3aJa4u
IJIaHUPOBAHUA, HO C KOJJMYCCTBCHHBIMU OTPAHUYCHUAMU BPECMCHU

Formal methods in the traditional Al planning but with quantitative time constraints
DopMabHBIE METOIbI BEPUPHUKAIIUN IPOTPAMMHOT0 00eCIIeUeHUS

Formal verification of software. Effective logical formalisms for resource- and
memory-sensitive reasoning

(DOpMaJIBHBIe CHUCTEMBI 3allIlUIIICHHOT'O oOMeHa HH(bOpMaHHefI B paMKaXx COBMCCTHBIX
CUCTCM U IIPOTOKOJIOB 6630HaCHOCTI/I C KOJIMYCCTBCHHBIMU OI'paHUYCHHUAMA BPCMCHU
Formal systems for assured information sharing within collaborative systems and
security protocols with quantitative time constraints

CDOpMaJ'IBHBIe CHUCTEMBI B KOMHBIOTepHOﬁ JIMHTBUCTUKCE

Formal systems in computational linguistics

[IpoBepka JOTMYECKUX MOJIEINIEH

Model Checking

http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Level: bachelor\graduate (4 year)\master\postgraduate


https://www.eecs.qmul.ac.uk/~mik/
http://cs.hse.ru/data/2015/05/20/1097298008/talk-HSE-seminar-topics.pdf

Ky3sHenoB Cepreu Oieropuy

MpumepHble TeMmbl KypcoBbix pabot n BKP 6akanaBpoB 1 maructpos

1.

MeToAbl MaLLIMHHOIO o6yquV|$| N MallHMHIa AaHHbIX B aHann3e MeanuUMHCKOM

NHopMaLmm

2.

7.

Methods of machine learning and data mining in medical informatics
MocTpoeHne TakCOHOMUI NpeAMETHbIX 06nacTer No KONNeKLUUSAM AOKYMEHTOB
Constructing taxonomies of subject domains by collections of documents

. PasButne anroputMoB aHann3a AaHHbIX B NporpaMMHon cucteme FCART

Designing algorithms of data analysis in FCART software system

. AHanun3 cxoACcTBa NALUMEHTOB MO MEANLIMHCKON AOKYMEHTALMM

Analysis of patients similarity by medical documentation

. bbICTpble MeToAbl KNnacTepm3aunmn AaHHbLIX HA OCHOBE PELLEeTOK MOHSATUM

Fast methods of biclustering based on concept lattices

. BbiCTpble anropuTMbl aHannsa hopMasbHbIX MOHATUN

Fast algorithms of Formal Concept Analysis
MeToabl MalMHHOro 06yYeHUst U MalHMHIa AaHHbIX Ha OCHOBE PELLETOK

bopManbHbIX MOHATUN

8.

Methods of machine learning and data mining based on concept lattices
MeToabl U anropuTMbl aHann3a NPOTOKOSIOB CTpaTermyecknx KOMMbOTEPHbIX Urp
Methods and algorithms of protocol analysis for strategic computer games


http://www.hse.ru/staff/skuznetsov

MakapoB Uik AHApeeBUY

Kaxkpaa n3 tem moxxet 6biTb Temoit Kypcosou pabotbl, BKP u marucrepckomn
AuccepTaumm, a B upeane — ABNAETCA CKBO3SHOW TeMOI Hay4yHOM paboTbl CTyAEeHTa Ha
BCEX 3TUX dTanax.

A3bIK BbINO/NIHEHUA: PYCCKUNIi/aHTNNACKUNA,
BHE 3aBUCMMOCTM OT A3blKa ONUCaHUA TeMbI.

O6wue Tembl:

1. NMporpammupoBaHmne UrPOBOro UCKYCCTBEHHOro MHTENNeKTa Ha ABuXKKe UE4
Programming game artificial intelligence in UE4

2. MporpammuposaHue urp Ha agsukKe UE4, Blender. Co3gaHue mogudpukauymi c

yaydyweHuem anroputmos UA
Programming games in UE4, Blender. Making modifications to improve Al algorithms

3. NMporpammupoBaHue noseaeHna UM npu pacnpocTpaHeHUM 3ByKa B 1abupuHre
Programming Al for the sound wave propagation in a maze

MocTpoeHue mogenu, yaydleHne aaroputMoB 418 PacnpoCTPaHEeHUA Pa3/IMYHbIX 3BYKOB B
Pa3NIMUHbIX CPeAAax U OKPYXHKEHUAX C LLe/iblo AOCTUMKEHMA peaincTuYHoro noseaeHuns NUU;
nporpamMmmupoBaHue rpadpuyeckoro nHtepdeliica.

4. NMporpammupoBaHue UrPoBbIX MUHUMAKCHbIX 33434
Programming minimax games problems

MocTpoeHne moLenu, cosgaHme, MoaMOULNPOBAHNE U yyYLLEHME aNTOPUTMOB A/ NOCTaBJEHHOW
33Z1a4M C LLe/Ibio JOCTUNKEHUA MAKCUMAJIbHOM PeasicTUYHOCTM UIPOBOTO NPOLLECCa;
nporpammupoBaHme rpadumyeckoro nHTepdeica.

5. AHanus rpada nybamKaumii HayuyHo-negarormyeckux paborimkos HUY BLLD
The publication graph analysis of scientific and pedagogical NRU HSE staff

6. AHanus pacnpocrpaHeHusa MHPopMmaLuumM B COLMANbHbBIX CETAX
Information spread in Social Networks

7. CBo60ogHbIE TEMDI


http://www.hse.ru/staff/iamakarov

Maxkapos Uiabs AHapeeBHY

TeopeTuyecKkme Tembil:

1. Computational Logic (Course projects in English)

a) Logic and Music (Ingolf Max, The Logic of Chords and Harmony). Music experience required.

b) Logic and Quantum Theory (Bob Coecke, Natural language meaning). Knowledge in Quantum
mechanics basics will be plus for candidates.

c) Logic and Color (Dany Jaspers, Colour lattices). The work will be devoted to segmentation of images
and analyzing harmony of art in terms of colours’ properties. A theory of ordered sets and lattices is
required.

d) Logic and Nonsense (Thomas Ferguson, Meaningless expressions). NLP knowledge is a plus for
candidate.

e) Logic and Fiction (John Woods, Fiction Semantics). Descriptive works. Large experience in fiction
books is required.

f) Logic and Politics. Modal logics.

g) Dualization of a monotone Boolean function represented by a conjunctive normal form (CNF)
(Kazuhisa Makino).

2. 3a4a4m AUCKPETHOM MaTeMaTUKKU

a) OTKpbITble NPo61eMbl MHOTO3HAUYHOM /IOTUKK
Open problems of many-valued logic

(noTpebyetca yrnybneHHoe usyyeHue 6yneBoit U MHOTO3HAYHOM IOTUKM C MOMOLLbIO HAy4YHOTo
pyKkoBoauTens)

6) AnropuTtmbl 1 3a43a4m Ha rpadax
Algorithms on graphs

(pe3ynbTaTbl MOTYT 6bITb UCMONB30BaHbI B Aa/IbHENLLNX HayYHbIX UCCIEA0BaHUAX Y APYIUX HAayUYHbIX
pyKoBOAMTENEN NPUY NPaAKTUYECKOM peanm3aumm, Hanpumep pasandHbie BapuaHTbl nonckos A*, B¥)

B) M3y4eHune CBOMCTB afiropuTMa AN CTPYKTYPbI AaHHbIX, UCCNEA0BAHUE YKE U3BECTHbIX aIFOPUTMOB U
MX yay4YlleHMe C NPaAKTUYECKUM NOATBEPHKAEHUEM NpoaenaHHON paboTbl. Npobaembl CIOXKHOCTH
a/IFOPUTMOB U UX peannsaumm

Research of the properties of the algorithm or data structure. Problems of complexity of algorithms
and their implementation

(Hanpumep, MHKPEMEHTHOE MOCTPOEHNE AEKAPTOBOrO AepeBa Ha OCHOBE MMMNOTEe3bl O pacnpesesieHnn
AaHHbIX)

3. 3apaum Teopum yucen

a) OTKpbITble NPO6AEMbBI MHOFOMEPHbIX 0606LWeHnl LenHbix gpobei
Open problems of multidimensional generalizations of continued fractions

(noTpebyetca yrnybneHHO U3yueHne paboT, CBA3AHHbIX C NOAM3APamMu KneltHa 1 runotesomn
OnneHreima c NOMOLLbIO Hay4yHOro pykosoauTens)

6) AHanuTU4Yeckas Teopus uuncen. MonyyeHme acCMMNTOTUK PabOTbl M3BECTHbLIX a/IFOPUTMOB
Analytical theory of numbers. Obtaining asymptotics of known algorithms

4. CeoboaHble TeMbl MO pa3genam BbiCLIE MaTemMaTUKK


http://www.hse.ru/staff/iamakarov

Maxkapos Uiabs AHapeeBHY

MpoekTHble Tembl KP u BKP:

1. MNocTpoeHne moaenm UrpoBOro UCKYCCTBEHHOTO MHTE/IJIEKTA HA OCHOBe AepeBbeB
nosepeHuA, n obyyatrowenca cuctembl NPUHATUA peLleHnid, OCHOBAHHOM Ha
npasunax, B Unreal Engine 4.

Anpobauua npoeKkTa NPOXoAUT Ha NpUMepe y4acTUa HanucaHHoro 60Ta B UrpoBom
Tecte TbIOPUHra, onpeaenAoLwWwero pasIMuMMoCTb UrPoOKa Noa ynpasieHuem
yesioBeKa U KomnbloTepa.

HayuHas anpo6auusa gonkHa 6bITb NpeacTaBieHa B BUAe paboTtbl Ha
mexayHapoaHoh KoHdepeHuun / KoHdepeHUUn no paspaboTke KOMMNbIOTEPHbIX Urp.

06I.IJ,VIe Tpe603a|-w|ﬂ: YMEHUEe NPOEKTUPOBATb C/I0XKHbIE CUCTEMbI AaHHbIX U rPadUIYECcKU nx
npeacTaBAATb, HABbIKU BU3Ya/IbHOro NPOrpaMmMupoBaHUA 6AI0NPUHTOB, INYHaA 3aMHTEPECOBAHHOCTb
M XOpOLUUE HaBblKM CamoobyyeHus, BNageHue aHrIMACKUM A3bIKOM Ha ypoBHe intermediate. MpoekT
noapasymeBaeT TECHOEe COTPYAHMYECTBO C HAyYHbIM pyKoBoAUTENeM. 3aHATOCTb B NPOEKTe Tpebyer
MHOro BpeMeHM; B C/lydae akagemMn4yeckon HeycneBaemMmoCTU BO3MOXKHO OKa3saHMe KOHCybTauuii no
MaTemaTU4YecKum npeameTam C Le/iblo KOMNEeHCMPOBaTb Npob6enbl.

[MPOEKT COCTOUT N3 HECKONbKMX HanpaBAeHUI, TPeDYIOLWNX KaXKaaa COOTBETCTBYHOLLMX
KOMMNETEHLNNA.
1. HanwucaHue moayna BU3yanbHOro pacno3HaBaHMA Ha C++.
2. Peanusauma obyyeHun Bblbopy NyTen n crna*kmBaHue nyTei Ha OCHOBE AaHHbIX NepeaBUKeHNN
peasibHbIX UFPOKOB.
AganTtauma cTpenbbbl Nnog yenoseyeckme pedreKcsl.
CpaBHeHue eye-tracking n mouse-tracking npu naeHtnoukaumm epara / 06beKTOB.
Bbibop opy:kua n 6oHycos Ha ocHoBe reinforcement learning.
JNornyeckoe cpaBHeHWe AepeBbeB NOBEAEHWA Ha OCHOBE CUCTEMbI NPaBu.

oukWw

PaboTa ocywecTBnaeTca B pamKax nogayum ntorosoit mogenu bOTa Ha mexKayHapoaHbIA FPaHT
OT KoMnaHuK Epic Games, a TaKKe MHANMBMAYANBHOIO UCCAeA0BaTENbCKOro npoekta HAY BLLUS.
Bo3MOKHO co3aaHMe NPOeKTHO-y4ebHOM rpynnbl Mo pe3ynbTaTam y4acTua B KOHKypce ¢
onnartou pesynbTaToB paboTbl B cnyyae ycnexa.


http://www.hse.ru/staff/iamakarov

Ilya Makarov

Description in English:
Logical Modelling of Behavior Trees for a Human-Like Bot in a First Person Shooter Game

Many computer games have computer-controlled agents playing against human players. The
behavior of these non-playable characters (NPC) is described in terms of the artificial
intelligence (Al) in the game. The Al is an important part of the game that provides important
features of augmented virtual reality, such as human-like behavior of NPCs and interaction with
them as if they were real. Entertainment industry provides a vast variety of different games,
every time making an attempt to make a virtual world look more real. In modern games
developers pay more attention to graphics quality and care less about the non-scripted
behavior of NPC, which is an enemy to a human player (so called BOT). BOTs do not commonly
use visual recognition during gameplay; they know in advance the structure of a map and the
goal location. This concept leads to the fact that such computer players have an advantage over
users. Multiple algorithms are presented to compensate BOT supremacy over human player,
such as simulated time delay to fire backwards, bad accuracy during shooting process, almost
infinite health level and endurance of a human player and many other methods to retain
balance between an entertainment and a game challenge in virtual world.

In this project, we continue development of visual recognition model for the BOT due to which
the computer player will be more realistic. We have already created a BOT, which operates in
3D-maze and uses its knowledge of the maze structure (locations of walls and obstacles). The Al
detects dangerous zones, in which enemy presence is more likely. Also, it will use statistical
parameters, which will define its behavior: smooth movement between control points, angle of
view, physical movement parameters and other aspects. In order to achieve diverse BOT
difficulty levels we construct a specific model with the following objects and models:

¢ Confidence intervals for time delay and sighting accuracy using visual recognition;
¢ Target sighting on fire recognition with adjusted parameters;

e Statistical model for the curves of the first-time and the second-time (correction) targeting
accuracy and delays;

¢ Adaptation of shooting process with respect to recoil;

We will describe rule-based decision making system for priority actions with respect to the map
of game events and implement it as root system for behavior trees, which controls BOT actions.
We will try to compare such obtained behavior trees using interpretation of rule-based system
as closed classes of many-valued logic, in particular, projection logic that allow us to analyze
decision making models by true-false output schemata.


http://www.hse.ru/staff/iamakarov

Maxkapos Uiabs AHapeeBHY

2. Pa3p360TKa HOBOM MeToOAUKUMN uisneyeHuA 3HaHUM Ha OCHOBE AaHHbIX, NOJ1Y4YE€HHbIX
OT KOMNaHUU «POCCUUCKME KOCMUYECKUE CUCTEMDbIY.

Anpobauua ponkHa 6biTb NpeacTaBneHa B BUAe pa3paboTku npoekTa ctaprana.

O6wmue TpebOBaHUA: _yMeHUE NPOEKTUPOBATb C/AOXHbIE CUCTEMbI AaHHbIX WU rpaduyeckn ux
npeacraBAaTb, paboratb co ctopoHHUM AP, HaBblKM meToa0B 06paboTku BigData uau BusyanbHoro
pacnosHaBaHuA 06pas3oB UM BU3yaaM3aLMU TpexmepHou cueHbl. MpoeKT nogpasymeBaeT TecHoe
COTPYAHUYECTBO C HAy4YHbIM pyKoBogutenem. 3aHATOCTb B MPOEKTe TpebyeT MHOro BpemeHu; B
CNyyYyae akagemMmuyecKo HeycneBaemMoCTM BO3MOXKHO OKa3aHME KOHCY/bTauuid NO mMaTemaTU4yecKum
npeameram C Le/iblo KOMNEeHCMPOBaTb Npo6enbl.

PaboTa oCyLLeCTBAAETCS B paMKax NOAAEPKKM CTapTanoB MOIOAbIX YY4€HbIX, aClMPaHTOB U
CTYAEHTOB KOMMNaHMen «POCCUIMCKME KOCMUYECKUE CUCTEMDBI». BO3MOXKHO CO34aHMe NPOEKTHO-
y4ebHOoW rpynnbl No pesy/ibTaTam y4yacTus B KOHKYpCe C OMniaTol pesynbTaToB paboTbl B cayyae
yCnewHon peannsaumnm npoekKTa.

YTOUHANTE KOHKPETHbIE HaMNpPaB/ieHUA UCCAeL0BaHNIM y NpenogasaTens.

http://link.springer.com/referencework/10.1007%2F978-3-642-54551-1



http://www.hse.ru/staff/iamakarov
http://link.springer.com/referencework/10.1007%2F978-3-642-54551-1

Maxkapos Uiabs AHapeeBHY

3. NocTpoeHue rpaduueckoro uHtepdeiica ana otobparkeHns He3aBUCUMOro
9KCNEepTHOro MHeHUA Ha 6a3e AaHHbIX GAKTOB C y4ETOM KOH(P/IMKTOB MHTEPECOB,
NPUHAANEKHOCTU Pa3/IMUYHbIM Fpynnam cy6beKToB BbICKa3biBaHUIA C BOSMOKHOCTbIO
aBTOMaTU4ecKon 06paboTKu TeKcra.

Anpob6auua npoeKTa NPoxoauT Ha Nnpumepe MHPOPMaLMOHHOIO OCBeLLeHUA
YepHobbinbckoi KaTactpodbl 26 anpensa 1986.

O6wue Tpe6oBaHUNA: yMEHME NPOEKTUPOBATb C/I0XKHbIE CUCTEMbI AaHHbIX U rpaduyeckn nx
npeacTaBAATb, IMYHAA 3aMHTEPECOBAHHOCTb Ha peaan3aumio peIM3HOU Bepcum NpoeKTa. Xopoliee
3HaHWe OTeYEeCTBEHHOW UCTOPUU, BAAAEHUE aHTINICKUM A3bIKOM NPUBETCTBYIOTCA. MpoeKT
noapasymeBaeT TECHOE COTPYAHUYECTBO C HAYYHbIM pyKoBoAUTeNEM. 3aHATOCTb B NPOEKTe Tpebyer
MHOr0 BPEMEHMU; B C/Iy4ae aKageMUYeCKOU HeycneBaemMmoc-T BOSMOXKHO OKa3aHUe KOHCY/bTauuii No
MaTemaTM4YecKMm npeameTam C Le/iblo KOMNEeHCMpPOoBaTb Npobenbl.

MMPOEKT COCTOUT N3 HECKOIbKMX HanpaBAeHU, TPEBYIOLLINX KaxKaaa COOTBETCTBYOLLMX
KOMMEeTEeHLNN.

1. TMpoeKkTnpoBaHMe pensaunoHHOM 6a3bl AaHHbIX PAaKTOB COOLITUIN U AENCTBUIA IOAEN C yYETOM
BEPOATHOCTHOIO XapaKTepa UCTUHHOCTM BbICKa3blBaHMA B 3aBUCUMOCTU OT NPUHAANIEKHOCTH
cybbeKTa BbICKa3biBaHMA Pa3/IMYHbIM Tpynnam (Bo3pacT, npodeccus, AMYHas Unu
KOprnopaTMBHAs 3aMHTEPECOBAHHOCTb, Ap.)

TpeboBaHMA: yMEHME NPOrpamMmMmnpoBaTh pacnpeaesieHHble abcTpaKTHbIE TUNbI AaHHbIX C
BO3MOYKHOCTbIO MOANDUKALMN CTPYKTYPbI XPaHEHMA AaHHbIX B NPOLECCE Pa3BUTUA MPOEKTA; HanucaHue
Koaa, He3asucmmoro ot OC

2. [poekTnpoBaHue rpaduyeckoro uHTepdelica ana oTobparkeHnsa He3aBUCUMOrO SKCNEepPTHOro
MHeHUA no 6ase AaHHbIX GaKTOB.

TpeboBaHMA: yMEHME NPOrpamMmmMmnpoBaTh rpaduieckmnin MHTepPGhENC BbICOKOrO YPOBHS CAOXKHOCTU C
BO3MOXHOCTbIO €r0 YCOBEPLIEHCTBOBAHMA B NpoLLecce pa3BmUTUA NpoekTa. MNpeanonaraercs
ncnosibsosaHne WinAPI.

3. OundpoBKa BUAEO-/ayano- maTepmnasios NyTem COCTaBAEHMS TEKCTOB Pa3roBopoB 1 CybTUTPOB,
3anosHeHne
6a3bl faHHbIX GaKTOB Ha OCHOBE COCTaB/IEHMA KPATKOro COAEPKaHUA TEKCTOBbIX MaTepManoB
(KHMrK, cTatbn, cybTUTPbI K BUAEO-/ayamo- matepuanam). NepesBos Bcex MmaTepranos Ha
AHT/IMNCKUIA A3bIK.

TpeboBaHuA: ymeHue o6pabaTbiBaTb 60/blive 06beMbI 3HAHWUIW, BbICOKAs CKOPOCTb YTEHUSA, XOPOLUIWNA
aHIACKMI (BO3MOKHO BAAJAEHME NepeBoAYMKaMU C PYYHO NPaBKOW NOC I0BAPHO), XOPOLLEe 3HaHUe
NUCTOPUM.

4. TlpMMeHeHMe NU3BECTHbIX aIF0PUTMOB aBTOMaTMYECKON 06pabOoTKKU TEKCTa C Le/1blo CPaBHEHUS C
HEe3aBUCUMOW 3KCMEPTHOMN OLLEHKM, MOJIYYEHHOM B Xo4e paboTbl Ha MPOEKTOM.

TpeboBaHuMA: ymeHMe 6bICTPOo 06y4aTbcs HOBbIM NPOrPaMMHbIM NPOAYKTAM U aiaNnTUPOBaTh MX,

CUHTE3MpPYSA C METOAAaMMN NPOrPaMMUPOBAHUA, UCNONb3YEMbIMM B NPOEKTE.

MyHKTbI 1.-2. Hepa3pbIBHO CBA3aHbI U TPEBYIOT NepBUYHON peanmnsaumun. Nocne 3Toro NyHKTbI 3. 1 4.
ABNATCA 060C06NEHHBIMM CAMOCTOATENbHbIMM 334aHMAMM B paMKax NPOEKTa U MOTYT BbiTb Bbl6paHbI
oTAeNbHbIMU CTYAEHTAMUW HE3ABUCUMO.



http://www.hse.ru/staff/iamakarov

Maxkapos Uiabs AHapeeBHY

4. MoctpoeHue rpaduyeckoro nHtepdeiica gna otobparkeHna He3aBUCMMoro
3KCNEePTHOro MHEHUA OTHOCUTE/IbHO 3K3EeMNIAPOB KOHKPETHbIX TUNOB AAHHbIX, U
YCTaHOB/IEHUA CBA3EN MeXAY HUMMU C BO3MOXKHOCTbIO aBTOMaTUYeCKon 06paboTKu.

Anpob6auusa npoeKTa NPOXo4uT Ha NPUMepe KIacCUYeCKUX TUNOB AaHHbIX ANA
XpaHeHuAa uHpopmaLuK: TeKCTbl, BUAeo0, ¢oTo, ayamno, My3biKa, MPorpammbl, Urpbil.

O6wue TpeboBaHMA: YyMEHNE NPOEKTUPOBATb C/I0}KHbIE CUCTEMbI AaHHbIX U rpadruyeckn nux
npeacTaBAATb, IMYHAA 3aMHTEPECOBAHHOCTb Ha peaan3aumio peiM3HoN Bepcumn NpoeKkTa. BaageHue
AHIIMCKUM A3bIKOM NPUBETCTBYIOTCA. MPOEKT NnoapasymeBaeT TECHOE COTPYAHMYECTBO C HAayYHbIM
pyKoBoauTenem. 3aHATOCTb B NPOeKTe TpebyeT MHOro BpeMeHU; B c/lydae akagemMunyeckom
HeycneBaemMoCTU BO3MOXHO OKa3aHWUe KOHCYNbTauuii N0 MmaTeMaTUYeCKUM NpeameTam C Lesibio
KOMMNEeHCUpoBaTb npobesnbl.
MPOEKT COCTOUT N3 HECKO/IbKMX HanpaB/ieEHUIA, KOTOPbIE NOc/e Bbibopa TUNa AaHHbIX, TPebyloT:
1. MMpoeKTupoBaHWe penauMoHHOW 6a3bl AaHHbIX KOHKPETHOro TUNa;
2. [poekTnpoBaHue rpaduyeckoro nHTepdelica Ana otobparkeHma Bce NOAHOTbI MHGOPMaUUmM ans
AAHHOTO TUNA AaHHbIX U 0TOBpaXKeHUs CBA3EN M 3aBUCMMOCTEN KOHKPETHOIO 3K3eMniapa AaHHbIX
OT COOTBETCTBYIOLWMX NapaMeTpPoB
3. OuudpoBsKa Buaeo-/poTto-/ayamo- maTepranos NyTem CoCTaBNEeHUA TEKCTOB Pa3roBopos u
cybTUTPOB, 3anosHeHne 6a3bl aHHbIX HA OCHOBE COCTAB/EHUA KPaTKOro COAEepPKaHUA TEKCTOBbIX
MmaTepuanos (KHUMK, cTaTbk, cybTUTPbLI K BUAEO-/ayano- matepmanam). Nepesos maTepranos Ha
AHTIMNCKMI A3bIK KenaTeneH.
4. T[pumeHeHWe U3BECTHbIX aATOPUTMOB aBTOMATMUYECKOM 06paboTKKM TEKCTA C LE/IbIO BbISCHEHUA
Hannuma ceasen meXay onnMcaHnAMU pPasZINYHbIX 3K3emMnaAapoB AaHHbIX
Mocne BbI6Opa TMNA AaHHbIX TPebyeTcs peann3oBaTb BCE MYHKTbl AaHHOW NPOrpaMmbl. Mcnoib3oBaHue
06Wmx HapaboToK A1 6a3bl AaHHbIX M abCTPaKTHOro rpadmnYeckoro nHTepdenca BO3MoXKHO A
BblNnoa1eHnAa pa3/IMYHbIMU CTYAEHTaMU 3a,u,a|-|m7| MO PAa3HbIM TUNAM AdHHDbIX.

5. CBOGOAHbIe TeéMbl N0 MHUUNATUBHbIM NPOEKTaM CTYAEHTOB.

MpoeKTHble Tembl anAa 1 Kypca:

http://www.ami.hse.ru/stud-projects

IIpoekTupoBanue 2D-urp ¢ ucnoab3zoBanueM MFC

TecTupoBaHue TAKTHUKHA KOOIIEPATUBHOM MIPHI B TpexMepHoM Jiabupunre Ha Unreal Engine 4

3apaHMA Ha NPAKTUKY:

Aunanns rpada nyonukanuii HayuHslx corpyanrkos HUY BIID
Busyanuzaiys BRITYKIBIX 000JI0YEK LENBIX TOYEK B HOJIUDAPAX
H3yuenue auarpammel Ilocta u pacmmpeHHoi Teopemsl [Tocta
M3yuyeHre OJHBIX CHCTEM TOXKJIECTB U TeopeMbl JIMHI0HA

Usyunth nakersl BibTeX, Multibib, Bibunits, Hyperref, o6omouxy Jabref
Monemuposanue 3D myrepa Counter Strike 1.6

OnpxcaHue NaTTEPHOB IMOBEJICHUS HTPOKA B TPEXMEPHOM IITYTEPE

OcHoBsl porpammupoBanus Ha nBikke Unreal Engine 4 — 1 (mepeaBmkeHne U cTpennda)



http://www.hse.ru/staff/iamakarov
http://www.ami.hse.ru/stud-projects
http://wiki.cs.hse.ru/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_2D-%D0%B8%D0%B3%D1%80_%D1%81_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC_MFC_%28%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%29
http://wiki.cs.hse.ru/%D0%A2%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%82%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BE%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B9_%D0%B8%D0%B3%D1%80%D1%8B_%D0%B2_%D1%82%D1%80%D0%B5%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%BC_%D0%BB%D0%B0%D0%B1%D0%B8%D1%80%D0%B8%D0%BD%D1%82%D0%B5_%D0%BD%D0%B0_Unreal_Engine_4_%28%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%29
http://wiki.cs.hse.ru/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B3%D1%80%D0%B0%D1%84%D0%B0_%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9_%D0%BD%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D1%85_%D1%81%D0%BE%D1%82%D1%80%D1%83%D0%B4%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2_%D0%9D%D0%98%D0%A3_%D0%92%D0%A8%D0%AD_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%92%D0%B8%D0%B7%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B2%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D1%8B%D1%85_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%B5%D0%BA_%D1%86%D0%B5%D0%BB%D1%8B%D1%85_%D1%82%D0%BE%D1%87%D0%B5%D0%BA_%D0%B2_%D0%BF%D0%BE%D0%BB%D0%B8%D1%8D%D0%B4%D1%80%D0%B0%D1%85._%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B4%D0%B8%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B_%D0%9F%D0%BE%D1%81%D1%82%D0%B0_%D0%B8_%D1%80%D0%B0%D1%81%D1%88%D0%B8%D1%80%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D1%8B_%D0%9F%D0%BE%D1%81%D1%82%D0%B0_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%BB%D0%BD%D1%8B%D1%85_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2_%D0%B8_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D1%8B_%D0%9B%D0%B8%D0%BD%D0%B4%D0%BE%D0%BD%D0%B0_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%98%D0%B7%D1%83%D1%87%D0%B8%D1%82%D1%8C_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82%D1%8B_BibTeX,_Multibib,_Bibunits,_Hyperref,_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D1%83_Jabref_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_3D_%D1%88%D1%83%D1%82%D0%B5%D1%80%D0%B0_Counter_Strike_1.6_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D0%BF%D0%B8%D1%81%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D0%B0%D1%82%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B2_%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%B3%D1%80%D0%BE%D0%BA%D0%B0_%D0%B2_%D1%82%D1%80%D0%B5%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%BC_%D1%88%D1%83%D1%82%D0%B5%D1%80%D0%B5._%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BA%D0%B5_Unreal_Engine_4_%E2%80%93_1_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BA%D0%B5_Unreal_Engine_4_%E2%80%93_2_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B9_%D0%BF%D0%BE_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD_%D0%BA%D1%83%D1%80%D1%81%D1%83,_%D0%BF%D0%BE%D1%81%D0%B2%D1%8F%D1%89%D0%B5%D0%BD%D0%BD%D0%BE%D0%BC%D1%83_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D1%83_%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%81%D0%B5%D1%82%D0%B5%D0%B9_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29
http://wiki.cs.hse.ru/%D0%9F%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D0%B0_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BA%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9_%28%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0%29

MupkuH bopuc I'puropneBuy

1. MeToabl $opMMpPOBaHMA TEMATUYECKMX KNACTEPOB B KOJIIEKLMAX TEKCTOB: OCBOEHWE N NPUMEHEHME.
Topic clusters over text collections: methods and applications

2. MeTOLI,bI NOCTPOEHNA HEYETKNX apPXETUNOB N NAEA/IbHbIX TUNOB: OCBOEHNE U CpaBHEHNE
Methods of fuzzy clustering involving archetypes and ideal types: coding and comparing

3. MeToapl Mepapxmnyeckoro 1 KOHLENTyabHOro KnacTep-aHanun3a: CpaBHEeHUE U NpUMEHEeHue.
Methods for hierarchical and conceptual clustering: comparison and application

4. MNocTpoeHne NPU3HAKOB MeHbLLEN rPaHyNAPHOCTM C MOMOLLbIO KNacTePOB U TAKCOHOMMIA.
Producing features of coarser granularity using clusters and taxonomies

5. Pa3paboTka u nporpaMMupoBaHHUE METOI0B IIOCTPOCHHSI aHOMAJIBHBIX KJIAaCTEPOB
Developing and coding methods for finding anomalous clusters


http://www.hse.ru/org/persons/3954058

He3HaHOB AJjiekceil AHApeeBUY

Kypcosblie
1. ANropuTmbl U NpOrpammHble CPEACTBA aHaIM3a HECTPYKTYPUPOBAHHbIX KOTEKLMIA AAaHHbIX MO,
ynpasaeHUEM OHTONOTUMN.
a. Algorithms and Software Tools for Ontology-controlled Analysing of Unstructured Data
Collections
2. XpaHWAuLLA HECTPYKTYPUPOBAHHBIX AaHHbIX U UX UCNOIb30BaHMe: GOpMaTbl AaHHbIX, 3aNpPOChI,
ONTUMM3aLMA.
a. Unstructured Data Storages and Applications: Data Formats, Queries, Optimization
3. "O6nauHble" TEXHOMOMMU U UX UCNO/Ib30BaHME AN MacliTabMpoBaHUS aNIrOPUTMOB
WMHTENNEKTYaIbHOTO aHaAn3a AaHHbIX.
a. Cloud technologies and their Application for Intelligent Data Analysis Algorithms Scaling.
4. bpaysep BHELWHMX UCTOYHUKOB AAHHbIX A1 MPOMEKYTOUYHOrO XPaHUANLLA aHANUTUYECKON
CUCTEMBI.
a. External Data Sources Browser for Intermediate Storage of Analytical Software.
5. Co3faHue MHTEPAKTUBHbBIX a/ITOPUTMOB PeLleHMA TPYAHO pellaemMblx 3aa4 CTPYKTYPHOIo aHanu3a
a. Development of Interactive Algorithms of Computationally Hard Problems of Structural
Analysis.
6. AHanu3 cxoacTBa rpadoBbIX MOAENEN CUCTEM HA OCHOBE MOAENEN CTPYKTYPHOM CIOKHOCTMY.
a. Graph Models Similarity Analysis Based on Mathematical Models of Structural Complexity.
7. Co3paHue BUHGANOTEK aNIFOPUTMOB NOPOKAEHMA U aHANN3A KOMBMHATOPHbIX KOHOUTYPALMI Ha
CTPYKTypax.
a. Development of Combinatorial Configuration Construction Algorithms Implementations
Libraries in Applied Graph Theory.
8. PaspaboTKa cnewumann3vpoBaHHbIX BEPCUIA aITOPUTMOB A1 aHAIM3a COLMA/bHbIX CETeM.
a. Development of Specialized Version of Structural Analysis Algorithms for Social Network
Analysis.
9. Peanusauma 1 uccnenoBaHMe COBPEMEHHbIX aAFOPUTMOB XMMUYECKON MHGOPMATUKN.
a. Implementation and Comparative Analysis of Modern Cheminformatics Algorithms.
10. Bu3yanusauma CTPYKTypHON MHPOpMaLMK: METOAbI U aITOPUTMbI.
a. Structural Analysis Visualization: Methods and Algorithms.
11. CeBoboaHo-pacnpocTpaHaemble ACHWM B 061aCTV AUCKPETHOMN (KOHCTPYKTUBHOM) MaTeMaTUKM.
a. Free Research Software Tools in the Field of Discrete Mathematics.
12. UHTerpauma cuctem ynpasieHns akagemumueckoi bubnvorpadueir 8 Microsoft Word.
a. Integration of Academic Bibliography Management Systems in Microsoft Word.
13. VIHCTpyMeHTbI ynpaBaeHus cTUnamMmm 4okymeHTa B dopmate Open Document Format.
a. Development of Software Tools for Document Style Management in Open Document
Format.
14. CumynaTop Kopnycos HWNY BLU3 (3D).
a. Development of NIU HSE Buildings 3D-simulator.


http://www.hse.ru/staff/aneznanov

BKP
1. ANropuTmbl U NPOrpamMmMHble CPEACTBA aHAIM3a KONNEKLUNIN HECTPYKTYPUPOBAHHbIX AaHHbIX MO,
ynpasaeHuem oHTonoruni (B Tom yncne Ha 6ase ACHW «Formal Concept Analysis Research
Toolbox» — FCART).
a. WHApeKcaums TEKCTOB U NONHOTEKCTOBbIN NOUCK: 3PPEKTUBHAA peanmsaLma U MHTerpaLmsa c
noAacucTemon 3anpocoB cuctembl FCART.
i.  TextIndexing and Full Text Search: Effective Implementation and Integration in IDS
Query Subsystem of FCART.
b. CneunanusampoBaHHble A3bIKM 3aMPOCOB K METAOHTOIOTUAM U NPEAMETHbIM OHTONOTUAM
ana cuctembl FCART.
i.  Specialized Metaontology and Query Languages of FCART.
C. IddeKTUBHaA peanmsauma U CPaBHUTENbHbIA aHANN3 aArTOPUTMOB MHTENNEKTYAIbHOTO
aHanM3a [aHHbIX B 06BEKTHO-NPU3HAKOBOM NPeAcTaBAeHUM ana cuctemol FCART.
i Effective Implementation and Comparative Analysis of Intelligent Data Analysis
Algorithms for Object-Attribute Representation of Datasets.
d. [OnHamunyeckunin aHanns gaHHbIX B OO bEKTHO-NPU3HAKOBOM NpeaCcTaBaAeHMU: Npobaembl 1
peleHus.
i Dynamical Data Analysis for Object-Attribute Representation of Datasets.
e. PassuTMe noacncTeMbl MOAAEPKKM CKPUNTOB Ha MHTEPRpeTMpyemMblx A3blkax (DWScript,
Python) pns cuctembl FCART.
i Advancing of scripting subsystem of FCART.
f. TMNopgcucrtema reHepaumMm CUHTETUYECKMX aHANIMTUYECKUX apTedaKToB aaa cuctembl FCART.
i Development of Synthetic Artefacts Generation Subsystem of FCART.
2. 3apauu aHanu3a faHHbIX B 06/1acTU MeANUMHCKON MHPOPMATUKM.
a. WHTerpupoBaHHasa cpesa noaaep KM NPOLLECCOB KOHTPOMPYEMOTO KNMHUYECKOTO
3KCnepuMmeHTa.
i Development of Integrated Software Environment to Support Conducting of
Randomized Clinical Trial.
3. MmuTauMoHHOE MOo4EeNMPOBaHUE CUCTEM ynpaBaeHua "yMHbIM Zomom" (smart house).
a. [locTpoeHue u TecTMpoBaHMe MoLeNu Nob3oBaTens (Kunbya) "ymHoro goma".
i Development and simulation of Smart House User Model.
b. MocTpoeHune n TecTUpoBaHUE MOLENM ONpenenéHHOro ycTponcTea "ymHoro goma".
i Development and simulation of Smart House Device Model.
c. PaspaboTka anroputma ynpasaeHUa KOMNOHEHTamMM "yMHOro goma" 1 ero UMMTaLMOHHOE
MOAEeNMPOBaHME.
i Development and simulation of Smart House Controller Model.
4. OnTMmmsauma rpada cueHapues NCNOAb30BAHNA MPU NPOEKTUPOBAHMM YEeN0BEKO-MALLIMHHbIX
UHTepodelicos (no obnactam).
a. Use Case Graph Optimization in Human-Computer Interaction Design.
5. MeToabl 1 anropntmbl 3PPeKTUBHOIO pelueHns 6a3oBbIX 3a4a4 CTPYKTYPHOro aHaAu3a:
pasnyeHnsn, aHaansa CUMMETPUM U CXOACTBA, 33434 O MOKPbITUAX U Ap.
a. TouHoe M NpUBbAMKEHHOE pelleHne 3aa4 pasindeHna rpadoB: aNropuUTMbl U UX
BbIYMCANUTENbHAA CTOXKHOCTD.
i Precise and Approximate Solutions for Graph Discrimination Problem: Algorithms and
Computational Complexity.
b. WccnepoBaHue pasnnyHbIX TUMOB MOPOXKAAIOLWMX MHOMXKECTB rpynn aBTomopduamos rpados
W BbIYUCNUTENbHAA C/IOXKHOCTb UCMONB3YIOWMX UX aNTOPUTMOB.



i Algorithms and Computational Complexity for Various Kinds of Graph Automorphism
Group Generative Sets.
C. 3afayum o NOKPbLITUAX: KnaccudurKaLma, Noaxoabl K PELLUEHWUIO, aNFOPUTMbI.
i. Graph Covering Problems: Classification, Approaches, Algorithms.
Busyanusauma cTpyKTypHOI MHGOPMALUM: METOAbI U AITOPUTMBI.
a. Anroputmbl (BKNOYAA MHTEPAKTUBHbIE) 3PPEKTUBHOM aBTOMATUUYECKON NPOPUCOBKU
PELWETOK (IMHeNHbIX guarpamm) u ux ¢pparmeHToB.
i. Effective Algorithms for Automatic Line Graph and Their Fragments Diagram
Construction.
b. MeToabl BU3yanmsaumm cEMaHTUYECKUX CETEM U UX MPUMEHEHME.
i.  Visualization of Semantic Networks.
c. OpToroHanbHaa NPOPMCOBKA 0BbIKHOBEHHbIX rPadoB C BEPLUMHAMM, CTENEHD KOTOPbIX
6onbLe 4.
i Orthogonal Graph Drawing for Vertex Degree > 4.
d. ApanTuBHble aNTOPUTMbI MPOPUCOBKM PA3INYHBIX KNACCOB rpadoB MeToaoM GU3MUYECKMX
aHanorum.
i.  Adaptive Graph Drawing Algorithms based on Physical Models.
e. ANropuTMbl MPOPUCOBKM rPadoB C YYETOM CUMMETPUM PACNONOKEHNA ParMeHTOB.
i Graph Drawing Algorithms Taking into Account Fragments Layout Symmetry.
f.  MHTepaKTMBHaA NpoOpMCOBKa TPaH3UTMBHbIX rpados.
i Interactive Algorithms for Transitive Graph Drawing.



O6benkoB Cepreun AyleKCaHAPOBUY
Cnucok Tem, He pasgeneHHbin Ha Kateropuu (KP u BKP)

1. AnropuTmbl NOCTPOEHUA 6BA3NCOB MMMIMKALUIMA
Algorithms for computing implication bases

Nmnukanus 31ech — 3TO BbIpakeHue Bujga A —> B, rne A u B — noaMHokecTBa MPU3HAKOB,
UHTEpIpETHpyEeMoe CleyommM obpasom: "Beskuit 00bekT, o0agaromuil BceMu Mpu3HaKaMu
u3 A, oOmamaer Takke BceMu npusHakamu u3 B'". ba3zuc mMmrmummkanmii ais MaccuBa 0OBEKTHO-
MPU3HAKOBBIX JAHHBIX — 3TO MOJMHOKECTBO UMIUTHKAIIMH, CIIPABEIUBBIX IJIs1 00BEKTOB ATOTO
MaccuBa, 00J1a/1a011ee HEKOTOPBIMH CBOMCTBaMU (TIOJTHOTA M HEM30BITOYHOCTB ).

2. Anroputmbl MaWMHHOIo oby4yeHus c 3anpocamm
Algorithms for learning with queries

AJNTOPUTMBI MalIMHHOTO OOY4YEHHs C 3ampocamMu. Takue ajaropuTMbl HE MPOCTO HUCHOIB3YIOT
(buKcHpOBaHHBI HAOOp MaHHBIX JJIsi OOydYeHHWs, HO MOTYT B TIpoIllecce OOy4YCHHs 3a1aBaTh
BOIIPOCHI U MOJIy4aTh HA HUX OTBETHI. XOPOIIHA alTOPUTM JIOJIKCH TIOHUMATh, KAKUE BOIPOCHI
HY)KHO 33]1aBaTh B Kbl KOHKPETHBIH MOMEHT, 4TOOBI TIpOIiecC 00ydeHHUsT ObLT MAKCHMAIILHO
3 PeKTUBHBIM.

3. Anroputmbl 00ydeHUs: IPEINOUYTECHUSIM
Algorithms for preference learning

33.,[[21‘121 TaKuX aJrOpuTMOB COCTOHUT B TOM, YTOOBI I10 HMCHOIUMCS OaHHBIM O KOHKPCTHBIX
00BEeKTaxX H NpEaANOYTCHUAM Ha HHUX IMMOCTPOUTH MOACIb, ITO3BOJIAIOIIYIO MIPCACKa3aTb
MMPpEAIIOYTCHUS Ha HOBBIX 00BEKTaX.

4. I/ICCJ'ICI[OBE[HI/IC CEMaHTHYECKUX I1ojeH Ipu nmomMouu MeToa0B (I)OpMaJ'IBHOI‘O aHaJim3a
MMOHSTHH
Exploration of semantic fields using formal concept analysis

[lenbto paboOTHI SABISETCS CO3/1aHWE METOAOJIOTMH (M €€ MPOrpaMMHON peanusaiuu), Kotopas
MorJia Obl UCTOJIb30BATHCS JIMHIBUCTAMH B IPOLIECCE HCCIEIOBAHUS CTPYKTYPhl CEMAaHTUYECKUX
nojied Ha MaTepuajge pas3IuYHbIX S3bIKOB. llpenamonaraercs MCHOIb30BaTh  METOBI,
MO3BOJIAIOIINE TIOCTPOUTH IO JIMHTBUCTUYECKMM [JAHHBIM TaK Ha3blBAEMYKO DELIETKY
(dopManbHBIX TMOHATUH — CBOEOOpa3HyI0 KapTy HCCIEAYyEeMOro CEMAaHTHYECKOTo IOJs, U3
KOTOPOH BUIHO, KaKUM 00pa3oM pa3iMyHble 3HAYEHUs, CBOMCTBEHHBIE JIEKCEMaM 3TOrO MOJIs,
TPYIIUPYIOTCS B PA3JINYHBIX SI3bIKAX.

5. Meronp! puibTpaiyu mrymMa B pemerkax GopMaibHbIX MOHATHI
Methods for noise reduction in concept lattices

QDopMaNbHBI aHATU3 TOHATUH — pa3lie] TEeOPUU PEUIETOK C TPUIIOKEHUSMU B 00JIACTH
aHanm3a JaHHbIX. OJTHOM M3 OCHOBHBIX MPOOJIEM MPUMEHEHUSI METOJIOB (DOPMAIBPHOTO aHaIM3a
MOHITUM Ha TPAKTHKE SBISIETCS WX clladas YCTOWYMBOCTh K IIyMy B JaHHBIX. [loaTomy
WCIIOJb30BAHUE PEIICTKH TMOHATHH, NOCTPOCHHOW MO peallbHbIM [aHHBIM, B KadeCcTBE
TaKCOHOMHHM  HEKOTOpPOH  MpeAMeTHOM  objacTu  moapa3syMeBaeT  pelleHHe  3a7adud
UIEeHTU(UKAIIUY U yIATICHUS y3JI0B PEIISTKH, BOSHUKIINX B pe3yJIbTaTe IIyMa.


http://www.hse.ru/staff/obiedkov

[TaprHoB AHZper AHJIpeeBUY

Tembl gna KP:
1. Pa3paboTka miaruHoB Jijis Trac
The development of plug-ins for Trac
2. Hccnenoanue s3bika Scala
Research of Scala language
3. MHccnenosanue ontology to access data systems
Research of ontology to access data systems
4. HccnemoBanue api 3JEKTPOHHBIX OHOIMOTEK
Research of digital libraries api
5. Hudposas moamuck u ldap cucremsr
Digital signature and Idap system
6. Paspabotka cuctemsl coopa maHubix twitter, facebook, linkedin
Developing a system of data collection from twitter, facebook, linkedin
7. Hccnenosanue cuctembl Apache Spark
Reserach of Apache Spark
8. MUccnenosanue cucremsl Hadoop
Reserach of Hadoop
9. MHccnenosanue MS Sharepoint

Reserach of MS Sharepoint


http://www.hse.ru/staff/aparinov

[IbaHbBIX Oster CTaHUCJIABOBUY

MpuknagHasa obnactb - MeauuUMHCKaa MHGOpPMaTUKaA.
http://ami.hse.ru/en/news/96056728.html
http://www.droleg.com/MI

MpumepHbie Tembl (HanpaBieHUA uccnesoBaHUMN):
1. AnropuTmbl C}KaTua AaHHbIX ¢ noTepamu (lossy), C KOHTPOANMPYEMOWN MOFPELLHOCTbLIO.

MpumeHeHWe g ANArHOCTUYECKOTO CXKaTUA MEANLMHCKUX N300 parkeHNi

Data compression algorithms with losses (lossy), with controlled accuracy. Application for diagnostic

medical image compression

2. MopgennpoBaHue u BblaeNeHME NOBEPXHOCTEN B 3-MepHbIX 06bemax, B peasibHOM BPpEMEHMW.
MpuMeHeHWe gNa pacno3HaBaHMA U U3MEPEHUA ONYyXO/eN.

Modeling and recovering surfaces in three-dimensional volumes in real time. Application to the

detection and measurement of the tumors

3. AAropuTMbl HEIMHEMHOIO YAANEHUA WyMa U3 2-X U 3-X MePHbIX U306parkeHnit. NoBblweHNe
ONArHOCTMYECKOTO KayecTBa MeANUMHCKUX JaHHbIX

Algorithms for nonlinear noise reduction of 2-D and 3-D images. Improving the quality of medical

diagnostic data

4. YnyyweHue KayecTBa KOMMbIOTEPHbIX TOMOrPaMm (M306parxKeHuin NoayYEeHHbIX
npeobpasoBaHvem PagoHa)

Improving the quality of CT images (images obtained by the Radon transform)

CnoxxHo:
HACKO/IbKO BO3MOYHO BOCCTAaHOBUTb 3-MepHoe n306pakeHne 13 2-mMepHOro PeHTreHOBCKOro CHUMKA®?

5. Cnocobbl BOCCTAaHOBNEHMA 3-MEPHOro U306pasKeHNA U3 2-MEPHOrO PEHTFEHOBCKOTO CHUMKA
Methods of restoring 3-dimensional images from two-dimensional X-ray

Oner CTaHMCNaBOBWM - NpenogaBaTesib MeaMUMHCKOM WKobl Npu FapBapacKkom YHUBEPCUTETE U
MOCTOSHHbIW Y4aCTHUK paboueit rpynnbl MexkayHapoaHoro Komuteta DICOM (MHAaycTpuanbHbIi
CTaHOapT C034aHUA, XpaHeHUs, nepesaym U BU3yannsaumm MeguLmHCKUX M306parkeHnin U AOKYMEHTOB
o0bcnenoBaHHbIX MaLMEHTOB).

http://cs.hse.ru/data/2015/05/20/1097298721/HSE.MI.pdf



http://www.hse.ru/org/persons/44493281
http://ami.hse.ru/en/news/96056728.html
http://www.droleg.com/MI
http://cs.hse.ru/data/2015/05/20/1097298721/HSE.MI.pdf

Ctpok ®énop BnagumupoBuy

Bce TemMbl MOTYT MUMETb C/I0XKHOCTb OT KypcoBbIX paboT (co 2 Kypca 6akanaspuata) u
A0 MarnucTepckux aucceprawmi.

1. HanucaHue yTUAUTbI 4NA CPaBHEHMUA COA4EPHKMUMOTO 6a3 AaHHbIX
Programming utility for comparison of database contents

2. Data mining n B[: pa3paboTKa 1 peannsauma MeToaoB aHaIM3a AaHHbIX 13 B/}
Data mining and database: development and implementation of methods for analyzing the data
from the database

3. CpaBHMUTENbHbIN aHANM3 PENALMOHHON U 06 BEKTHO-OPUEHTMPOBAHHON MOAEeN AaHHbIX
Comparative analysis of relational and object-oriented data models

Nntepatypa:

1. CrowDM: the System for Collaborative Platform Data Analysis
D.l. Ignatov, A.Y. Kaminskaya, A.A. Bezzubtseva, E.L. Chernyak, K.N. Blinkin, D.R. Nedumov, O.N.
Chugunova, A.V. Konstantinov, N.S. Romashkin, F.V. Strok, D.Goncharova, R.E. Yavorsky
B KH.: EEML 2012 — Experimental Economics in Machine Learning, 2012. C. 61—71

2. Comparing and analyzing the computational complexity of FCA algorithms A.A. Neznanov, F.V.
Strok
// Proceedings of SAICSIT 2010 - Annual Research Conference of the South African Institute of
Computer Scientist and Information Technologists, South Africa: ACM Press, 2010.

3. Comparing and analyzing the computational complexity of FCA algorithms A.A. Neznanov, F.V.
Strok
// Proceedings of Annual Research Conference of the South African Institute of Computer Scientist
and Information Technologists (SAICSIT 2010), 2010. C. 417—420

4. Consensus issues in dynamics F.V. Strok 2010.

5. OueHKa 1 cpaBHeHWe NPOU3BOAUTENbHOCTM aITOPMUTMOB aHann3a GopMasbHbIX NOHATUIM CTPOK

®.B., HesHaHoB A.A. // iBeHaauaTan HaUuMoHanbHaA KOHPEePEHLMA N0 UCKYCCTBEHHOMY
MHTENNEKTY C MeXayHapoaHbim yyactuem. KUN-2010. Tpyabl KoHdepeHUuumn., Mocksa:
dusmatnut, 2010.


http://www.hse.ru/org/persons/19127003

Yepuak ExkaTepuHa J/leoHn10BHa

O6wme HanpasneHusa KP n BKP:

1. HU3Bneuenne BPEMCHHBIX MCTOK M3 PYCCKOA3BIYHBIX TECKCTOB
Timestamps extraction from Russian texts
Python + NLTK
2. V3meneHme MHEHUS O TIPOAYKTE CO BPEMEHEM
Extraction of time evolving opinion
Python + NLTK, scraping
3. Tpennp! B myonukarusx mo CS, NLP
Trend detection in CS or NLP research papers
Python + NLTK
4. Wzpnedenne Metadop U3 HEXYA0)KECTBEHHBIX TEKCTOB
Extraction of metafora from non fiction
Python + NLTK
5. CpaBHEHHE METOJIOB HepapXUUeCKol Kiaccudukamy Ha naHHbix YaCa
Comparison of hierarchical classification methods on YaCa data
Python + NLTK + scipy
6. Vcnonb3oBaHUE CTPOKOBBIX CTPYKTYP B 3aj1adax 00pabOTKH U aHAJIN3a TEKCTOB
Using string structure for text processing and text mining
JKCEJIAHUEC U BOSMOKHOCTH MHOT'O ITPOrpaMMHUPOBATH

[Ons BbinonHeHUs paboT B 061aCT asToMaTn4eckon 06paboTky TEKCTOB TpebyeTcs 3HaHue
a3blka Python (Mnv roToBHOCTb €ro U3yymTb) U TOTOBHOCTb paboTaTtb C aHI/10583bl4YHbIMU
UCTOYHMKAMMU.

Tembl KP 1 BKP 2014/15:

1. Coop, 00paboTKa, aHATM3 ¥ BU3yaIH3alus BeO-TaHHBIX
(HOBOCTHBIX ITOTOKOB, Twitter, Buxuneauu, 0J10roB);
2. MeTozs! BeISIBIIEHUS CKPBITHIX TeM (latent topics): 0030p 1 SKCIIEPUMEHTHI;
3. MeTo/pl TIOCTPOEHUS TAKCOHOMUH (B T.4. 1O JaHHBIM KOHKypca SemEval) u BeIsiBiIeHUs
TaKCOHOMHUYECKHUX OTHOILIEHUH B TEKCTAX;
4. PazneneHne CIOXKHBIX CJIOB B HEMEIIKOM SI3bIKE HA COCTABIIAIOIIHE;
5. O6paboTKa 1 aHaNU3 TaHHBIX KIIMHUYECKUX MCTBITAHAN (COBMECTHO C COTPYIHUKAMH JIa0OpaTOpHH
KJIMHAYECKOM ncuxoioruu u ncuxorepaniuu Mockosckoro HUU Icuxuatpun).
6. [IpoBeaeHMe NpUKIAIHBIX UCcClieoBanni Ha iat@opme SAS (SAS Analytics).


http://www.hse.ru/org/persons/14305157

AxoBneB Buktop BagumoBuu
Tembl KypcoBbix pabor:

1. Tloptupoanue cymecTBytomiero koaa Ha Cu/Cu++ B BepcHIo, peIHa3HAuCHHYIO IS
HUCIIOJIB30BAaHUs B Be6-HpI/IJ'IO>KeHI/II/I
Porting an existing C/C++ software code into web-application variant

Pa3paborka mporpamMmmHOro oOecrieueHuss B~ COBPEMEHHOM  MHpE  OpPHUEHTUPOBaHA
IPEUMYILIECTBEHHO Ha ucnoib3oBaHue BeG-texHonoruid. I[losb30BaTenu KOMIBIOTEPOB YiKe
BOCIIPHHUMAIOT KaK JaHHOCTb, YTO OHU MOTYT BBINOJHATH TIOBCEAHEBHBIC 33Ja4l C
UCIOJIb30BaHUEM BeO-pecypcoB, a He MpuoOeras K yCTaHOBKE IPOTrpaMM Ha CBOW KOMIIBIOTED.
Tem He MeHee, UMEETCS OTPOMHBIN MmacT HapaboTok B obsactu 10, kak mporpamm, Tak u
O6uONIMOTEK, A1 KOTOPBIX HE CYIIECTBYET AHAJIOIOB, CIIOCOOHBIX pabOTaTh MOJ YIPABICHUEM
BeO-Opaysepa. CymiecTByromue pa3paboTku HeoOxoaumo OO0 mepenuchiBaTh Ha JavaScript,
a100 UCMONB30BaTh MOJYaBTOMAaTU3UPOBAHHBIE CIIOCOOBI TPAHCISALMHM B KOJ, KOTOPBIM MOXeT
BEITIOJHATE Opaysep.

B npennaraemoil kypcoBoil paboTe mpeasiaraeTcsi NpakTUUECKOE 3a/aHue 10 HOPTHPOBAHUIO
cymectBywomero OpenSource mpoekra (MHTEpHpeTraTropa si3blka I[POrpaMMUPOBAHMS),
peann30BaHHOro Ha sA3bike Cu B (yHKIIMOHAJIBHO SKBUBAJICHTHYIO peanu3ainuio Ha JavaScript. B
Ka4yecTBe 6a30BOrO UHCTPYMEHTA npeJyIaraeTcs UCTIOJIb30BATh Emscripten
[https://kripken.github.io/emscripten-site/].

VYBepennoe 3uanme a361k0B Cu 1 Cu++.

2. Peanuzanus MHOTOKpUTEpHAIBHOIO MOUCKA CTPYKTYpHBIX 3neMeHToB PHK B 6a3e nanHbIX
Multicriterial search in database of RNA structural elements implementation

IIpoctpancTBenHas crpykrypa PHK urpaer xnrodeByro posb B pa3iudHbIX BHYTPUKIETOYHBIX
nporeccax, nporekaroumx c¢ yyactueM PHK. Ilpu 3ToM, B oTianume OT OenkoB, TUINMYHBIE
MOTHUBBI TNPOCTpaHCTBEHHON cTpykTypsl PHK He cucremarnsupoBaHbl M, Kak CIEICTBUE,
HEJOCTaTOYHO u3ydeHbl. IIpexxae Bcero 53TO OTHOCUTCA K  CTPYKTYPHBIM MOTHBAM,
00pa30oBaHHBIM C yyacTHeM He Y OoTCOH-KpHKOBCKHX B3auMOAEWCTBUN (T.H. «HEKAHOHUYECKUE

CTPYKTYPBI»).

OOBbexkTOM KypcoBOH paloThl OyaeT sBISATHCS AaHHOTHPOBaHHAs oOIIeAoCTymHas Oa3za
npoctpancTBeHHBIX cTpykTyp PHK URS, (Universe of RNA Structures), kotopast 1ocTymHa 1mo
anpecy http://server3.lpm.org.ru/urs/).

HeoGxonumMo peannzoBaTh 4YacTh BeO-uMHTepdeiica, NpeAHa3HAYEHHYIO M (HOPMHUPOBAHUS
MHOTOKPHUTEpUAIbHON BBIOOPKH CTPYKTYpHBIX 31emMeHToB PHK.

1. YMenue padorars ¢ OasaMu JaHHEIX, 3HaHHEe SQL
2. Kenanue n3zydars BeO-TEXHOJIOTHHA
3. YBepeHHOe BIAEHUE SI3BIKOM TIporpaMMmpoBanus Python u ero cranmaptHoi OMOINOTEKOM



http://www.hse.ru/org/persons/56292816
https://kripken.github.io/emscripten-site/
http://server3.lpm.org.ru/urs/

Tembl BKP:

1. Uccnenosanue crpyktypHbix MoTuBoB PHK: IlceBnoy3ibl

RNA structural motifs: Pseudoknots
IIpoctpancTBenHas crpykrypa PHK wurpaer xmrodeByro posb B pa3iuyHbIX BHYTPUKIETOYHBIX
nporeccax, nporekaromux c¢ yyactueM PHK. Ilpu 3ToM, B oTianume OT O€nKOB, TUIMYHBbIE
MOTHUBBI INpOCTpaHCTBEHHON CTpyKTypsl PHK He cucremarusupoBaHbl M, Kak CIEICTBHE,
HEJOCTaTOYHO M3y4yeHbl. [Ipexxne Bcero 53TO  OTHOCUTCS K  CTPYKTYPHBIM MOTHBaM,
00pa3oBaHHBIM C y4acTueM He YOTCOH-KpUKOBCKMX B3aUMOACHCTBUU (T.H. «HEKAHOHUYECKHUE

CTPYKTYPBI»).

[lenbto pa®oOTHI SABJIAETCS BBIACIEHUE B M3BECTHBIX IIPOCTPAHCTBEHHBIX CTPYKTYPAX THIHMYHBIX
(MHOTOKpPATHO BCTPEUAIOIINXCS) HEKAHOHUYECKUX CTPYKTYPHBIX MOTHBOB, Pa3pad0TKa METOIUK
cUcTeMaTH3alluy, KJIacCUpUKalMM M TOHMCKAa 53TUX MOTHUBOB, H3YYE€HHE HUX pPOIU B
¢yukuuonupoBanun PHK, B uactHOCcTHM, mnpu oOpa3zoBanuun PHK-0enkoBbIX KOHTaKTOB,
U3y4EHHE BOJIIOLMU 3TUX MOTHBOB. OCHOBHBIM MHCTPYMEHTapHUEM IIPHU BBIIOJHEHUU pabOThI
Oyner aHHOTHpOBaHHas oOuenocTynHas Oa3a mnpoctpaHcTBeHHBbIX cTpykryp PHK URS,
(Universe of RNA Structures), kotopasi moctynHa o aapecy http://server3.lpm.org.ru/urs/), a
TaK)K€ aJIrOPUTMbl CPAaBHMUTEIBHOrO aHanu3a OuononumepoB. llpemiaraercs mnposectu
CPAaBHMTEJIBHBIM aHAJINU3 IICEBJOY3JIOB B DKCIIEPUMEHTAIBHO OIpeleneHHbIX cTpykrypax PHK.
Jns  uccrnenoBaHMs — NIpeUIaraeTcs  MCIHOJIb30BaTh  TOMNOJOTHMYECKYI0  KIacCHU(PHUKAILUIO
IICEBJ0Y3J10B, OCHOBAHHYIO Ha IIOHSITHM CHUTHATypbl IICEBIOY3J1a. byner mposeneHa pa3meTka
CUTHATyp IICEBIOY3JO0B JUIsl PAa3HbIX 3HAYCHUM IIapaMETPOB JBOWHBIX CHUPAJICH, a TaKXKe
IIPOBEJEH AaHAIU3 3aBUCHUMOCTH CTPYKTYpBl IICEBAOY3/1da, OT HMEIOIIUXCS IapaMeTPOB.
PesynbTarsl paboTel OynyT uHTErpHpoBaHbl B 6a3y nanHbix URS.

1. Bnagenue 6a30BLIMH aJIrOPUTMAMHU

2. IIporpamMmupoBanue Ha Python

3. INlouumanue yerporicTBa HykiIenHOBEIX KucaoT (JIHK, pazmmnunsie PHK)
4. YMmenue paboTaTh ¢ 0a3aMu JaHHBIX

Cnucok Tem KypcoBsbix 2014/2015:

1. CTaTuyeckunit aHanmsaTop 415 Nomcka ownboK B nporpammax Ha s3bike Python
2. PerynatopHble yyacTkm [HK. Pacno3HaBaHMe 1 oueHKa CTaTUCTUYECKOMN
3HAUNMOCTW.

lNMpoeKTHble Tembl anAa 1 Kypca:

http://www.ami.hse.ru/stud-projects
https://goo.gl/GFbhaq



http://server3.lpm.org.ru/urs/
http://www.ami.hse.ru/stud-projects
https://mail2.hse.ru/owa/redir.aspx?SURL=WJ8y07sbnY86YkKnun-lf4oRQg-CJo3V9wDelsEYuElgfa9C48jSCGgAdAB0AHAAcwA6AC8ALwBnAG8AbwAuAGcAbAAvAEcARgBiAGgAYQBxAA..&URL=https%3a%2f%2fgoo.gl%2fGFbhaq

ABopckuu Poctucias IayapaoBud

B0O3MOKHble TeMbl KYPCOBbIX U BbINMYCKHbIX KBaI'IMd)MKaLI,MOHHbIX pa60T:

CoumanbHbie U cemaHTUYEeCKue ceTu, aHaaus npodeccuoHanbHbIX coobuiecTs
[Social and semantic networks, analysis of professional communities]

AHanus 1 BU3yanm3aumsa KOMMYHUKaLMOHHOro rpada ana 6nora namn dopyma
Analysis and visualization of the communication graph for a blog or a forum
AHanus un BU3yann3auunAa AaHHbIX O HAaYy4YHbIX I'Iy6}'IVIKaLI,MFIX no p,aHHOVI Teme
Data analysis and visualization of scientific publications on a given topic

AHanu3 1 BU3yanmsauma NeHTbl HOBOCTEN

Analysis and visualization of news feed

BusyanbHasa aHannTUKa gna arperatopa pasHOPOAHbIX MOCTOAHHO 06HOBAAEMbIX
NCTOYHMKOB MHOPMALLUK

Visual analytics for heterogeneous aggregator of constantly updated sources of
information

Semantic web v ero npMmeHeHue B pPasHbIx NpeaMeTHbIX 0bnacTax

The Semantic web and its use in different subject areas

CucTeMHoe NporpaMmmmnpoBaHue: TECTUPOBaHUE U BepudUuKauma nporpamm
[System Programming. Software testing and verification]

MHCTPYMEHTbI CTaTUYECKOro aHan3a Koaa

Tools for static code analysis

TecTupoBaHMe pacnpeeneHHbIX NPOrpamm u ceTeBbIX MPOTOKO0B
Testing of distributed programs and network protocols

BepndunKkauma agpa onepaumoHHOM CUCTEMDI

Verification of the operating system kernel

MmutaumoHHoOe moaenmpoBaHue
[Simulation]

MocTpoeHne moaenu Ana BblIbpaHHOM NPUKNAAHOM 061aCTU (MAPKETUHT,
H6upKeBan TOProsas, 6UONOrMYECKME CUCTEMDI, ... ) U ee aHaNn3

Building a model for the selected application area (marketing, stock trading, biological
systems, ...) and its analysis


http://www.hse.ru/staff/ryavorsky

Tembl KP 1 BKP

L[enapTaMeHT IICUXOJIOTUH
2015-2016 yuebHblii rop,

CnNMCOK TeM KypCOBbIX paboT 1 BbINYCKHbIX KBaIMPUKALUNOHHDBIX paboT
6aKaNaBpoOB M MArMCTPOB HanpaBAEHUA NOATOTOBKM
"MpuKknagHana matemaTmka n nHpopmaTmnka",

" MporpammHas nHxeHepus ", "MaTtemaTnka"

Ocaguyuit Anekceu EBrenbeBu4
aossadtchi@hse.ru

1. Meronbl HeMHBa3UBHOTO (PYHKIMOHAIBHOTO KAPTUPOBAHMS MO3Ta (KapTUPOBAaHUE

JTUHAMUKHU aKTUBAIIMN 1 HEMPOHAIBHBIX ceTel). MEeTOIMKH pelieHus HEKOPPEKTHO
IIOCTABJICHHBIX 3aJa4
Methods of non-invasive functional brain mapping (local and distal synchronization
dynamics). Techniques for solving the ill-posed problems
2. OmnnaitH uaeHTHU(UKAIMA CUCTEM B 33J1a4aX CO3/IaHUs HEUpOMHUOTpadhuIECKUX
HHT Cp(beﬁCOB AJId yOIpaBJICHUS HHTCIJICKTYAJIbHBIMU IIPOTE3aMU
Real-time system identification in neuromyographic interfaces for intelligent control of
prosthetic devices
3. TNapagurma HelipooOpaTHOI CBSA3M C TOUKH 3PSHUS TEOPHU O0YUCHHUS C MTOAKPEIUICHUEM.
MaremaTnueckoe MOAECIMPOBAHUE
Neurofeedback as a reinforcement learning process. Computer simulations
4. 3anaum pacno3HaBaHMs 00pa30B B HHTEpdeiicax MO3r-KOMIBbIOTEP
Pattern recogonition in brain-computer interface technology

Vasily Klucharev/Boris Gutkin/ Mario Martinez-Saito

Martinez-Saito Mario <selcotsira@hotmail.com>

MO,Z[GJ'II/IpOBaHI/IC BJIMSHHUSA SKOHOMHYECKOM KOHKYPCHIIUH HA MIPUHATHUC peH.IeHPIﬁ. RL u
aJIalITUBHBIC CTPATCIUHU IIEPETOBOPOB. MO,ZLCJIB Ha OCHOBEC UCCIICO0BAaHUA fMRI MPUHATHA
peLeHnit

Modelling of effect of economic competition on decision making. RL and adaptive bargaining
strategies. Model-based fMRI studies of decision making

Boris Gutkin
bgutkin@hse.ru

HopmaTtuBHasi pauyoHanbHOCTb 3allMTbl FOMeocTasa: MOAEeNUpPoBaHUE areHToB
A normative rationality of defending homeostasis: agent modelling and simulations

Joseph W. Maclnnes

jmacinnes@hse.ru

Berunciurensabie Mosenu, Eye tracking u uccenoBanue 3peHus
Computational models, Eye tracking and vision research

Attention, Computational Modelling and Eye movement (ACME)
Website http://social.hse.ru/psy/acme
https://sites.google.com/site/wjosephmacinnes/



http://www.hse.ru/staff/aossadtchi
mailto:aossadtchi@hse.ru
http://www.hse.ru/en/org/persons/84236477
http://www.hse.ru/en/org/persons/135913473
http://www.hse.ru/en/org/persons/136007601
http://www.hse.ru/en/org/persons/135913473
mailto:bgutkin@hse.ru
http://www.hse.ru/en/staff/jmacinnes
mailto:jmacinnes@hse.ru
http://social.hse.ru/psy/acme
https://sites.google.com/site/wjosephmacinnes/

Tadamasa Sawada
tsawada@hse.ru

1. Poab B OrpaHn4CHus reoaAC3N4YCCKUMUA JIMHUAMU IJId BOCIIPUATHA ITIOBECPXHOCTU B 3D-CI.I€HBI
A role of a Geodesics constraint for perceiving a surface in a 3D scene

2. IlpakTuyeckue acieKThl TEOPUU OOHAPYKEHUS CUTHAJIA B IICUXO(U3NIECKOM IKCIIEPUMEHTE
Practical aspects of signal detection theory in a Psychophysical experiment

Zafer Iscan/Vadim Nikulin
zaferiscan@yahoo.com
ANTOPUTMEI KJTacCU(DUKAITAH
Classification algorithms

Vadim Nikulin
vadim.nikulin@charite.de
Pa3pa60TI<a CJIOKHBIX MHOT'OMCPHBIX MCTOJUK JJIA aHaJIM3a MHOI'OKAHAJIbHBIX

BJIGKTpO(l)I/ISI/IOJ'IOFI/I‘leCKI/IX JAaHHBIX
Development of complex multivariate techniques for the analysis of multichannel
electrophysiological data


http://www.hse.ru/en/staff/tsawada
mailto:tsawada@hse.ru
http://www.hse.ru/en/staff/ziscan
http://www.hse.ru/org/persons/113695607
http://www.hse.ru/org/persons/113695607
mailto:vadim.nikulin@charite.de

[Ipe3eHTallM¥ TPOEKTOB AenapTaMeHTa IICUXOJIOTHH
Balaev Vladislav

MpoekT:
MzmepeHne obbema 06nacTH NopaXKeHHa Mo3ra No gaHHbIM
ETPYKTYPHOM MarHMTopesoHaHcHo M Tomorpad umn (MPT)
CTpyrrypHaa M $yHKUMoHanesHaa MPT

= Fauen: MARHUPOBIHNE XUPYPTIYE CKUY OME PALKMA, PEAN SUNMOHHDI
TERANKMKM, GUETHOCTHHS 3a00oneBaHKU 1, NASHW POBaHK & MPKHEME NPENAPRETOE,
ApoBEpHE X A2 ACTEMA, MCCASA0BIHUA Mo HEBROAGIMK, NCUXAAGTMKA W T.A4.

* HKak:HeWHBEEHBHO (He HAHOCA BPped opraHusimy)l, © NoMOLLbEY CHABHOMD
MATHUTHOTO MOMA W PERGMOYMECTOTHOMD MMMYNLCE NOAYYEE M HOHTPAOT OT
THaHe i oBNagaoWn X pEsAUY HOH © BOCAPUUMYHE O CTBED S K METHUTHOMY
MoK

*  OyHHLKMOHANBHEA M PT NO3EOMET OTCASHMESTE GHTUEA LMK YU BCTHOE
MO3FE N0 YEENUYe HUKD PEs HULUBL Merkdy HoMMYe CTBOM OKCHIE HUPOBEHHOT O
W A2 OKCUMTE HUPOBAIHHOMO refarnobunia

3agavya:
KaptupoBaHune n namepeHmne obbema
obnacTn noparkeHusa

* 3auei: HeoOxoaQMMO Bpauam gnAa
NAAHUPOBAHMA onepaumii n/unmn
HelpopeabuANTaLMOHHbIX
npoueayp, NPMema NeKapcTe U T.0.
Anauccnegosareneiigna
onpenen eHUA 3aBUCUMOCTH
XapakTepa u cTeneHn 3abonesaHnA
oT 06nacTi M o6bema NopareHna

KaK3To genasTa celyac: KaK XoTenock Gbl
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mailto:vlad_balaev@mail.ru

Bo3morKHble cnocobbl pelleHmns

+ 1) ABTOMATHMECKH - +  2)MonyaeToMaTHY 2CKM,

C"G};Hb'“ cnocof, Ho Gonee nerkni cnocob:
Haubonee MHTEpECHBIA: . .
P + Magic Wand {like in

*  HelpoHHBIE CETH Photoshop]

= ;,w;,sﬁia
MLP ) *ﬁ"i} = .
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Koopannamop npoerma: Baaancias bataes: viad_balaevi@mail.ru
L=HTR HEAPo3 K OHO MUK 1 EOTHWTHE HBIX Mcoaeno BsHNA BLI



Gutkin Boris, Lussange Johann

A normative rationality of defending homeostasis: agent
modelling and simulations

Boris Gutkin Johann Lussange

HSE Psychology and Group for Meural Theory, ENS, Pans,
France

Economic Rationality: Maximize future discounted

rewards
Reinforcement Learning , maximizes reward.

Open issue: What is reward? What is the role of the internal state?

Faulvnarinl

| Pradiction errar: a=n+V(s)-0(s, g)

Updating astim ates: qq a'lj “— qq a, )+ cLd



Homeostatic Reinforcement Learning:
Updating values: qa, a:)-(— Q:S‘h ﬂ.)+ oed
Prediction ermor: §=fg+qa,g)_v’(5_])

Reward: r(Hy, K,) = d{H,) = d(Hys1)
= d{H,) — d{H, = K,)

Define Reward as minimizing
homoestatic deviation: {r

[ s
Drive: gl Fi,) o ZHr: I 6|®
\=

Obtaining reward ss Defending homeostasis
Defending Physiological Stability is RATIONAL!

B Any algorithm that maximizes sum of discounted rewards (SDR ) also
minimizes the sum of discounted drives (SDD), and vice versa,

P H, 15 the set of all pathnvay s start at
H,andend upat H

¥:iWater

m—1

SDD(Hy) = E ~d{Higr)

Eeid)

=1 m=1

SDR(Ho) =3 4're =3 2" {d{H) = d{Hes1))

=il d=lF

X: Food

ir~ < 1, argmin SDDL(Hy) = argmax SDHRL(Hy)
pEP(Ha) pEP(Ha)



Project Objective: Explore collective behabior of
homeostatically informed and motivated agents

» Develop agent simulation of at least 2 HRL agents
#» Develop simulated environments with dangerous states
- Determine under what conditions agents avoid such states

= Develop simulated envirenments with highflow ressources

» Detemmine agent-agent interactions under various intemal
states of agents

» Explore conditions for cooperative foompetitive behavior

® [iethods: agent modeling, machine learning {reinforcement learningh
artificial intelegence,

Supervision: lohann Lussange and Boris Gutkin



Joe Maclnnes

https://sites.google.com/site/wjosephmacinnes/

Computational models, Eye
tracking
and vision research

Joe Maclnnes (o MadHHec)
jmacinnes@hse.ru

hittps:/fsites.go ogle, com/isite’wiosephmacinnes!
Office: Room 210

English language lab meeting: every second Friday 4pm
Foom |14
Friday 28th dpm
March 1 4th 4pm

Overview of research

Topics Techniques
Eye Moverments and Attention B u:-:-nﬁkr?gent i
it complex visud tee ke trRiking
Wisual stability Wiual search
(construction) (deconstruction) e il search
o putat oral

madels (Al


mailto:jmacinnes@hse.ru
https://sites.google.com/site/wjosephmacinnes/

Computational models
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+ Meural model of eye movements From Shiller, 1995

* Create interface that allows easy plhcement of machinge learning ‘modu les
for each of these components

+ This Ea project far multiple students
l. HiC Finterfce: design a good interfac e for the overall project

2. Arificial bteligence Develop a computer rodel of eve movermnents or one of
the modules

ER Cbject criented theory: develop back ground class structure that allows
intett hangeable Al algorithns

Similarity measure

» Needleman¥Wunsch
(NVV){1970):

= Sequence similarity measurement 10

used in genetics Calculates costto

Convert one sequence into another

(GATGGA - GGTGTA) "
» Score e
= +| = axad match i

e -] =nosimilarity

-10



Instructions to saccades

* Yarbus, | 967

+ Different instructiors
yield different patterns
of saccades

¢ Project:develop away
to apply
Needleman/¥Wunsch
similarity measure to
continuous data like eye
roverment attributes

* Thank you!

» Joe Maclnnes ([Pxo MaklHHec)

= jmacinnes@hse.ru

= https://sites.google.com/site wjosephmacinnes/
Office:Room 210

* English language Lab Meetings: every second
Tuesday Spm
* Room 114
= Tuesday 7th October, 5pm



Ocapuyuii Anekcer EBrenbeBuY
MOSFO-KOMI’IbIOTeDHbIVI MHTeDd)eVIC N aHanm3 gaHHbIX B HEMHBA3NBHOM HeVIDOMMMD.)KVIHI'e

Brain's anatomy supports
cross-regional communication

*Broadmann areas originally discovered based on microstructural features were later
linked to functions

= Exchange of information between various cortica structures is essentid for our
cognition

We act when cortical
regions talk

*Communicaion between regions is mediated by neurond axons and

* Exchange of information between various corticd structures is essentid for our
cognition


http://www.hse.ru/org/persons/96086377
http://cs.hse.ru/data/2015/05/20/1097298079/Data%20analysis%20in%20time-resolved%20non-invasive%20neuroimaging.pdf

Recordng sio

Dynamic Imaging of
Coherent Sources

Sensor space data
i
Cross-spectral matrix
(sensor space)
Inverse
operator, W
Cross-spectral matrix
(source space)




Condition | Condition 1l

Cross-spectral matrix Cross-spectral matrix
(source space) (source space)

Caloulate the ditance between
thetwo marices

Task:Use Log-Euclidean space distance and compare to the
simple Euclidean { Frobenius norm based) distance

A,

The use of Riemanian geometry for detection of coupling between cortical regions from
non-invasive MEG data

Coordinator: Alexei Ossadtchi, Ph.D.
ossadtchi@gmail.com



Sawada Tadamasa

Tadamasa Sawada
Faculty of Psychology
Higher School of Economics

tsawadai@hse.ru
v tadamasasawada.com

Interests: 30 visual perception, Psychophysics,
Mathematical /Computational medeling

TS1: Arole of a Geodesics constraint for perceiving a
surface in a 3D scene

TS2: Practical aspects of signal detection theory in a
Psychophysical experiment

TS1: Arole of a Geodesics constraint for
perceiving a surface in a 3D scene

A 3D shape of an object can be well represented by a line drawingwith
polygonal contours. How the brain {the human visual system) recover
30 information from a 20 line drawing? ol

N =3
N =
% % —

300 ickich gl {Attneave, 1954 {Stevans, 1931

Stevens (1981) conjectured that the visual system uses a constraint
that the contours are geedesies of the surface of the object. However,
hisidea has been examined only under very limited conditions.

Three definitions of Geodesics

i1} Locally the shortest Theylead to the same result

(2) Locally the straightest If asurface istwice-differentiable
(3) Locally the mostfrontal | Hibert & cohrrvossen, 1952; Koenderink, 1550)


mailto:tsawada@hse.ru

TS1: Arole of a Geodesics constraint for
perceiving a surface in a 3D scene

Task 1.

Generalizing geodesicsfor a surface thatis not C2 everywhere and
comparing them with the perception.

Methods: Mathematical modeling

Note: A part of thisproject was already presented Sawada, Modvis2013).

Task 2.

Developing a computational medel that takes the Geodesic constraint

for recovering a 3D shape of an object from its 2D image and observing

how the constraintbiases the recovery. The performance of the model

will be compared with Psychophysical data.

Methods: Computational modeling {and Psychophysical experiments)

Note: The data will be obtained from existing studies or running the
experiments by ourselves

TS2: Practical aspects of signal detection theory
in a Psychophysical experiment

Signal detection theory is a way to measure human performance (d’)
withoutresponse biasin a psychophysical experiment.
En.mﬁi

SIGNAL+NOISE

“no’" region f

wt}“ -
FEFLEGEY CORHRLL T

False Alarm rale
The theoryis formulated under an idealized assumption that number
of trialsin the experiment is infinite. In this project, we test how the
violation of this assumption affects the measured d" and discuss how
the effect can be minimizad.
Methods: Mathematical and Computational modeling

tsawada@hse.ru
www.tadamasasawada.com



mailto:tsawada@hse.ru
http://www.tadamasasawada.com/

Tembl KP 1 BKP

BriBIIME nMpenosaBaTesiv, appUIMNPOBaHHBIE C
Jenaptamentom A/IUU

2015-2016 y4ebHbii rog,

HanucaHue KP nnu BKP BO3MOXXHO B pamKax Ha3Ha4YeHMA Hay4HOro
KOHCY/IbTaHTa OT AenapTameHTa

CnnCcoK TeM KYpCOBbIX PaboT 1 BbINYCKHbIX KBaIMPUKALMOHHDbIX paboT
6aKanaBpoOB M MArMCTPOB HaMpaBAEHUA NOATOTOBKM
"MpunKknagHaa matematmka U MHGOpPMaATUKA"

KOHTaKTHOEe nnuo oT genaptamenTta AAUN:
Makapos Nnba AHgpeesuny
hse.ru/staff/iamakarov

Ilya Makarov
hse.ru/en/staff/iamakarov

K Kaxkgomy npenogasaTento NpUAoXKeHbl 1-2 CCblKK:
CcblNIKa Ha NepCcoHasbHYO CTpaHuLUy (rMnepccbisika)
Ccblnku Ha gon. maTepuansl

HekoTopble KP 1 BKP paHKnpoBaHbl NO pa3aenam, KOTopble A0MKHbl 6bITb YKa3aHbl MpU Npe3eHTaumnm
CTyAEeHTaM.



Jonas Poelmans

The following projects are considered:

Project 1: Semi-automated keyword extraction

Traditional fully automated keyword extraction methods including tf-idf have low performance
when they are used to extract keywords and key phrases from short texts. In this project students will
investigate the performance of semi-automated extraction techniques. Starting from a list of keywords
provided by domain experts, co-occurrence networks can be used to identify other words and phrases
which are often mentioned in the same documents. A first challenge will be to filter out common
phrases and only retain domain specific ones. A second challenge consists of identifying proper
measures for annotating and pruning these networks. A simple example is the relative frequency.

Project 2: Including human expertise in self-organising maps

Self-organising maps are a powerful instrument for analyzing high-dimensional unsupervised data. The
maps can be used to identify interesting patterns in such data. However, human expertise is often not
included resulting in suboptimal visualizations. The topic of this project is to incorporate such human
expertise by for example using weights assigned by experts to features in the training process. A second
task would be to develop intelligent “coloring” methods which effectively guide the human expert in his
discovery task. For example, the user may have a particular interest in certain sub populations with
particular features. Intelligent highlighting and offering facilities for convenient in depth exploration of
areas of interest should also be provided.

Project 3: Text mining scientific papers on care pathways and care process analysis

This project is an applied research work where the focus is not on developing new methods for text
mining but optimizing the facilities which are provided in the CORDIET framework. In particular, the
student will focus on building a domain specific thesaurus. After collecting relevant papers, these papers
will be indexed with CORDIET and concept lattices can be generated that give an overview of the
literature. In a last phase, these lattices and references to publications can then be made public through
a web portal where medical practitioners can use them to easily retrieve relevant publications

Project 4: Performance comparison of Gaussian Mixture Models with other state of

the art techniques for classifying textual documents.

Gaussian Mixture Models are a recent technique for classifying high dimensional non-homogeneous
data. Till date there are no convincing applications in the text mining and text classification field. This
project will consist of comparing the performance of this method with approaches such as support
vector machines and neural networks. Experimental validation can be done on the Reuters
benchmarking dataset.



bopucenko Biragumup ButanbeBuy

w

Nowubs

© o

HanucaHue KP nnu BKP BO3MOXXHO B pamKax Ha3Ha4YeHUA Hay4HOro
KOHCY/IbTaHTa OT AenapTameHTa

CnuCcoK TeM MOXKHO NpoYnTaTh TaKXKe B MHTepHeTe no aapecy:
http://mech.math.msu.su/~vvb/HSE/topics.htm

Jiob6aa Tema moxKet 6biTb, KaK KypcoBou paboTon, Tak U MarncTepckom, B
3aBUCMMOCTM OT YPOBHSA UCMOJIHEHUA U NONYYEHUA COBCTBEHHDbIX OPUTMHANbHbIX
pe3ynbraTos.

HazexHble (Robust) meToabl BblUMCNEHNA CTaTUCTUYECKUX NOKa3aTeNel, OCHOBaHHbIE Ha
NOHATUM MeAMNaHbI.

Cnocobbl Ny6AnKaunmn 4OKYMEHTOB, COAEPKALLMX MAaTEMATUYECKUE BblpaxKeHus, B ceTu Internet.
ANropuUTMbI MOUCKA NOAAEPEBLEB U UX MPUMEHEHME K MOUCKY MaTeMaTUYECKMX BbIPaXKeHUN,
npeacrtas/sieHHbIX B dopmaTte MathML.

Peannsaums rpadmMyeckoro BEKTOPHOIo peflakTopa, UCnosib3ytolero A3bik PostScript.

0630p KpunTorpaduyeckmx aropuTMoB, OCHOBAHHbIX Ha MPUMEHEHUM TEOPUN YNCES.
ANTropuUTMbl NOBEPXHOCTHOM, 06BEMHO U CMELLIAHHOM BM3Yann3aunmn B TpeXMepHOM rpaduke.
ANTOpUTMbI MHTEPNONALUN KOHTYPOB HA NNOCKOCTU U NOBEPXHOCTEN B TPEXMEPHOM
NPOCTPAHCTBE, 3aZaHHbIX TPUAHTYNALMAMM.

Peannsaums metogoB matemaTMyeckon mopdosiornm ana TpexmepHbiX 06 bEKTOB.
Anroputmmnyeckue npobsiembl SKBUBANEHTHOCTU KOHEUYHbIX aBTOMATOB U PErynsipHbIX
BblpaXKeHuUN.

10. MuHnmm3zaumA HeaAeTePMUHUPOBAHHbIX KOHEYHbIX aBTOMATOB.


http://mech.math.msu.su/~vvb/HSE/topics.htm

[pebeHOK EneHa AneKkceeBHa

HanucaHue KP nau BKP BO3MOXXHO B pamKaxX Ha3Ha4YeHUA Hay4yHoro
KOHCY/IbTaHTa OT AenapTamMeHTa

Tembl KP n BKP 2014

1.0ueHunBaHne apHeKTUBHOCTM MPUMEHEHMNS HOBOTO JIEKAPCTBEHHOIO CPEACTBa NPU eYeHUn
KOHKpeTHoro 3aboneBaHus.

2. CpaBHEHME BbIXKMBAEMOCTU B ABYX Fpynnax naumeHTos.

(3-4 kypc)

KypcoBble U marucrepckue Kypcosble

MaccoBas oueHKa KpeaUTHbIX PEATUHIOB 3aEeMLLNKOB.

AHanua BNUSIHNS OCHOBHbIX MaKPO3IKOHOMUNYECKMNX (PaKTOPOB Ha LeHbl HA HEOBMXUMOCTb.
MoaenupoBaHne CTOMMOCTU XWUNbA Ha pbliHKe HOBoCTpoek. KPMar.

lMprMeHeHne NPOCTPaHCTBEHHOWN perpeccunn A MOAeNMpPOBaHNA pbiHKA HEOBWXMMOCTH.
Mogenu ctoxactuyeckon BonatunbHOCTU. MIx cBoncTea u cpaBHeHune.. KPMar

. AHanua oMHAHCOBOrO COCTOSIHMA rPYNMNbl NPeanpUATUA, hopMupoBaHne PeNnTUHIOBbIX
oueHok. KP

7. MeToabl MaccoBol oLeHKN 00bekToB HeaBmknumocTn. KP

8. AnropuTMbl NOCTPOEHUS BUPTYarbHbIX aHaNn3aTopoB U UX NPUMEHEHUE A5 KOHTPOIS
Npoun3BOACTBEHHbIX NpoueccoB. KPMar

9. [MpumeHeHne meToaoB mnbTpaLmm B 3agadvax MOHUTOPUHIA

ogbkbwn-~

BKP

1. [lMpumeHeHne MeToaoB UbTPaLMK ANA KPaTKOCPOYHOIo NPOrHO3MpPoBaHMsS (OUHAHCOBbLIX
N MaKpO3KOHOMMYECKNX NMoKasaTenemn

2. Mopgenu cmHaHCcoBbIX My3blpen N MeToabl UX MaeHTumKaLmm

3. [locTtpoeHne maccoBov OLEHKN OObEKTOB HEABMXXMMOCTU C yHETOM BIIUSAHUS
MECTOMOMNOXEHUS 0OBLEKTOB Ha LeHY

4. TlporHo3upoBaHue LlyHaMu C UCNONb30BaHNEM METOA0B NOCNefOoBaTENbHOMO aHanuaa
AaHHbIX

5. BnusiHMe akonornveckom 06CTaHOBKM M KNMMaTa Ha 300POBbE HacerneHus.

6. AHanu3 33l Ha ocHOBE BblAeNeHUs CTaLUMOHAPHbLIX CErMEHTOB


http://www.hse.ru/org/persons/451863

KopyxoBa 0susa CTaHuc/1aBOBHA

HanucaHue KP nnu BKP BO3MOXXHO B pamKax Ha3Ha4YeHUA Hay4HOoro
KOHCY/IbTaHTa OT AenapTameHTa

ABTOMaTHU4YeECKOe A0Ka3aTe/NbCTBO JIOFTUYECKUX Teopem.

KypcoBasa paboTa nocefleHa UccnegoBaHUI0O METOA0B aBTOMAaTUYECKOro [oKasaTenbcTBa Teopem. B
KayecTBe 6a30BOro MeToga [AOKasaTenbCTBA PacCMaTpMBAETCA MeTog pesostouunii. basosbii meTop
BK/toYaeT B cebs Habop npaBun BbiBOAA, OAHAKO AN €ro NPMMEHEHMA Ha NpakKTUKe Heobxoaumo
OOMO/IHUTENIbHO NPEeasioXUTb CTpaTernto NpuMeHeHua npasua. B pamkax paboTbl npepgnaraerca
pa3paboTaTb CMCTEMy, MO3BO/AIOLWYI BBECTM YCAOBME 334ayM - TeOpembl ANA [0Ka3aTesbCTBa,
BblIbMpaTb CTpaTernto NpUMeHeHus MnpaBua (3anpocuTb ee HasBaHMe y MoJsib3oBaTena Anbo caenaTb
BbI6OP aBTOMATUUYECKM, UCMONb3YSA IBPUCTUKM) U Habtlo4aTb 3a NOCTPOEeHMEM A0Ka3aTebCTea. B
penme, Korga crpaterMa BblbMpaeTcs M3 3apaHee 3a4aHHOTO CMKUCKa, CUCTEMA CTAHOBMTCA
NMOMOLLHMKOM MONb30BaTeNs B W3y4eHMM MeToga pesontoumin. [na aBTomaTmyeckoro noabopa
CTpaTerMu, Hy)KHO MNPeasiOXWUTb 3BPUCTUKWU, MO3BOAAIOWME OUEHUTb, KaKas nocnefoBaTeNbHOCTb
npaBuAa fyylie NogonaeT A1a NOCTPOEHUS A0Ka3aTeNbCTBa.

Pa3paboTka TypuCTUUECKON peKoMeHAaTeNIbHO CUCTEMDI.

KprOBaﬂ pa60Ta noceAuweHa nccnegoBaHMo MeTog0B NOCTPOEHUA pEKOMEHAaLI,Mf;I N NpUMeHeHUo
TaKNUX METOA0B ANA COCTAaB/IEHUA NJ1IaHOB 3KCKprMﬁ NN TYPUCTUHECKNX NOE3AO0K. UcxoaHbIMM
AaHHbIMU CUCTEMDI ABNIAKOTCA OT3bIBbl NyTEWECTBEHHNKOB, XPaHAWMECA B CETU MHTepHET B OTKPbITOM
AocTyne, n VIH(I)OpMaU,VIﬂ, nonyyeHHaA OT N021b30BaTENNA CUCTEMDI: BO3PaACT, A/IUTENIbHOCTb NOE34KMU,
CyMmMa aeHer, HpEAHOHMTaEMbIVI BapunaHT OTAblXa — CNOPT, NASAMKHbBIN OTAbIX N Apyrue BapunaHTbl. B
Ka4yecTBe pe3ynbTaTa pa6OTbI CUCTEMDI OXXMNOAQEeTCA O4HA NN HECKOJIbKO Nporpamm otAabixa,
ynopAaao4YeHHbIX NO YMEHbLUEHWIO peENEBAHTHOCTU 3anpocCy.



JlykameBud HaTtasnba BasreHTUHOBHA
HanucaHue KP nnu BKP BO3MOXXHO B pamKax Ha3Ha4YeHUA Hay4HOro
KOHCY/IbTaHTa OT AenapTamMmeHTa

Tembl KP, BKP 1 marucrepckmux

PaboTbl Ana cTyaeHTOB BCeX YPOBHEN, byaeT BUAOU3IMEHATLCA CNOXKHOCTb PaboTbl.
Ba)XHO ymeHuMe nporpammmpoBaThb.

1. ABTOMaTUYECKOe U3BAEYEHNE U3 TEKCTOBOM KONMNEKLMM Hanbonee 4acTOTHOro 3Ha4YeHuMA CNoBa
AN1A Te3aypyca pycckoro sa3bika PyTes (http://labinform.ru/ruthes/index.htm)
(Automatic extraction of the most frequent sense of an ambiguous word)

MHOro3HauyHOCTb C/108 ABNAETCA GAaKTOPOM, KOTOPbIA 3HaYNTEIbHO YCNOMHAET aBTOMaTUYECKYIO
06paboTKy TeKCTOB. MpK 3TOM AN MHOTMX MHOTO3HAYHbIX C/10B U3BECTHO, YTO B 60/IbLUMHCTBE CAyYaes
OHM ynoTpebaatoTca B 04HOM U3 3HaYeHuin. B paboTe npeanonaraerca NpoBepPUTb HECKO/bKO
aNropuTMoB ANA NoayvyeHus Hanbonee YacTOTHbIX 3HaYE€HUI MHOTO3Ha4YHbIX C/I0B.

2. ABTOMAaTMYECKWMI aHaM3 TOHA/IbHOCTU TEKCTOB MO OTHOLWEHMIO K 3a4aHHOMY 06beKTY (nepcoHe,
opraHusauumn).
(Entity-oriented sentiment analysis)

TOHANbHOCTb TEKCTA NO OTHOLWEHMIO K 3a4aHHOMY OO6BbEKTY MOYKET OCHOBbIBATbHCA HA ABYX Pa3/IMYHbIX
daKTopax:

— OTPMLATENBHOE, MONOXKUTENBHOE NN HEWTPANbHOE OTHOLIEHME aBTOPA TEKCTA K 3a4aHHOMY 0ObeKTY
nnm

- OTPULLATENbHbIN, MONOXKUTENBHbIN NAN HEWTPANbHbIMA GaKT NO OTHOLIEHMIO K 3343aHHOMY OOBbEKTY.
AHaNM3 TOHANbHOCTM TEKCTa NpeacTaBaseT coboli aBToOMaTUUECKYHO KNacCUPUKALLMIO TEKCTOB Ha TpU
KaTeropuu: oTpuuaTebHbIA, NONOKUTENbHbIA AN HEUTPANbHbIN B 3aBUCMMOCTU OT TOHA/IbHOCTM TEKCTA
MO OTHOLLUEHUIO K 3a4aHHOMY OOBEKTY.

3. CoBpemeHHble MeTObl M3BJIEYEHUA U3 TEKCTOB MMEHOBAHHbIX CYLLHOCTEN.
(Modern approaches to named entity recognition)

[na nsnevyeHna MHGOPMALIMKN U3 TEKCTOB HYXKHO, MPEXAe BCEro, TOYHO M NOJIHO U3B/EKaTb Ha3BaHMA
KOHKPETHbIX CYLLHOCTEN (MMEeH Ntofel, opraHn3aumii, reorpadpuyecknx Mmecr).

PaboTa MOXKeT UMeTb fiBa BapuaHTa:

3.1. HakonneHwue cnoBapeli u NpaBua Aaa U3BNEYEHNA UMEH,

3.2. MNocTpoeHune cneumanbHblX TEKCTOBbIX KOMEKUUIA 418 NOC/AeAYOLWEro NpuMeHeHa MeToA08
MalLMHHOro obyyeHus

4. ABTOMaTMYeCKan TeMaTUuyecKan CTPYKTYpPU3aLma TEKCTOBOM KONIEKLMUK
(Topical structuraztion of text collections)

Mpn 06paboTke 60/bLLMX KONNEKLMIA TEKCTOB YAaCTO BCTAeT 3a4a4a NPOaHaIM3MpPOBaATb TEMATUYECKUIA
COCTaB TaKMX Koanekunin. OgHMM M3 NONYAAPHbIX NOAXOA0B K TAKOMY TEMAaTUYECKOMY aHaN3y
ABNAETCA NPUMEHEHME CNeLMabHbIX BEPOATHOCTHLIX TEMaTUYeCKUX mogeneit. B pabote
npeanonaraeTca UCCieoBaTb COYETAHME U3BECTHbIX CTAaTUCTUYECKMX METOL0B C Pa3/INYHOM
JIMHTBUCTUYECKOM MHPOopMaumen.


http://labinform.ru/ruthes/index.htm
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