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KOHLUEMNUUA «MACTEPCKOWU 3HAHUW»

«OrpomMHoOe 1 BCe Bo3pacTtalulee 6oratcTtso 3HaHMK pa3bpocaHo
CerogHsl no BCeMy MUPY. DTUX 3HAHUWN, BEPOSATHO, 6b1/10 Obl
AOCTATOYHO A4 peweHnd BCcero rpoMagHoro KoanyectBsa
TPYAHOCTEN HAaWKUX AHEWN, HO OHM paccesiHbl N HEOPraHU30BaHbI.
HaM HeobxoanMa o4YnUCTKa MbIWWIEHNS B CBOeO6pa3HoOM
MacTepCKOM, rae MOXXHO NnoJsiyyatb, COPTUPOBaThb,
CyMmMunpoBaTb, yCBanBaTb, Pa3bACHATb U CPaBHUBATDb
3HaAHUA U naen.» — [epbept Yansic, 1940

(An immense and ever-increasing wealth of knowledge is scattered about the world
today; knowledge that would probably suffice to solve all the mighty difficulties of our
age, but it is dispersed and unorganized. We need a sort of mental clearing house

for the mind: a depot where knowledge and ideas are received, sorted,
summarized, digested, clarified and compared — Herbert Wells, 1940)

CerogHa TexHonornm IR-ML-NLP no3BondoT pewnTb 3Ty 3a4a4y.




OT NOUCKA NUHOOPMALUN
K MACTEPCKOU 3HAHUA

O6bIYHbIN NOUCK: Google
«Haweén n 3abbin» Yandex paittzm

MacTepckass 3HaHUMN:

* MWy — 4ytobbl HAKaANIMBATb
 Hakannaueakr — 4yTob6bl aHASIN3NPOBATDL
* AHaANM3NPYIO — YTOObI MOHMMATb

* NOHWMMa — 4YTOobbI NepenaBaTb




KOHUENMUUA PASBEOOYHOI'O NMOUCKA
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Gary Marchionini. Exploratory Search: from finding to understanding. 2006.
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An evolving search process
Several one-off pinpoint searches
An evolving information need
Multiple targets / goals of search
Multiple possible answers

Not an expected exact answer

A serendipitous attitude

An open-ended search activity

9. An anomalous state of knowledge
10. Multifaceted search

11. Uncertainty is fluctuating
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References
# Characteristics Definition (non exhaustive
lizt)
The user adopts an opperfunistic behavior, and will change or specify the objective or
An evolving search | 20als of search or even the strategies used to achieve them through mmlple quenes | [11. 13, 15, 22-
1 process reformulation or refirement. During the search, the user can accomplish forward or | 24]
‘backward steps.
Througheut the search session. the user can do several one-off pinpoint searches, e.g.
. Several one-off she’s looking for a specified information to better understand a result or the reason [10,22,23]
= pinpoint searches | why it was proposed. These pinpoint searches can be related to the exploratory search T
task or not. This 15 closely related to sensemaking activities.
Throughout the search session, the user has an evolving information need. The
An evolving elements or results discovered may change her information need and the way she first [11,22-24]
3 information need considered the framework of the search. This evolution of the information need may Eaaii
appear severzl times in one search session. It 15 closely related to characteristic n°1.
Multiple targats/ The user may not have one single precise goal, but rather one vague objective and [2,11,12,15,22,
4 - several smaller zoals which may change or evolve during the exploratory search fask | 5
goals of search - 23]
50 as to achieve it.
_ Multiple possible | As the wser has one vague objective and several smaller goals to achieve it (see
3 answers characteristic n°3.), the user might not have one precise answer but an aggregate of @ 1L 12, 20
— relevant information which will help her go further in her reflection and exploratory 1_3'] T
5 Not anexpected | joarch process. -
exact answer
It is the faculty to be swprised and to pay attention to it. The user carries out her search
A serendipitous by adopting a serendipitous attitude; with such open mmmdedness, she can allow herself [10,20,22]
7 attitude to be smpnsed by one unexpected element She then exploits this discovery by :
changing the search strategy or search goal/objective, ete.
An open ended The user might never end her exploratory search. She can stop it for nmltiple reasons
search activity (she considers she has enough mformation to perform another task for example; she | [10, 12, 15, 22—
8 which can oeeur doesn’t have time to camry on the search; efc ). and she will continue the search fow | 24]
over time hours/days/weeks/months vears later.
An Anomalous
State DfKn?wle_‘ige At the beginming, the nser has an ASEK and a general context of search: she knows the
(ASE) “;"" 15| motivation to start the search, but does not have a precise idea of what she is actually 1115 2204
9 | struetursd (vague. | 1oopine for (type of results, kind of information). She only has a lack of knowledge, a | (11> 13- 22-24]
general orunsie) | o ohiactive of search but no specific of definitive plan to attain it
context of search or
zoals
Dunng the exploratory search, the user selects one or mmltiple filters or facets, to
. lore the information space. She will try to find an appreach to her problem, che
N =P - £ 2 222
10 Multfzceted may find an angle of attack or a framework which may include these facets of the 211, 23-24]
explored subject.
The user starts the search with an intense feeling of uncertainty. The level of
Uncertainty is uncertainty is intrinsically linked to the specification of the problem. The further the
11 - user goes m her search tasks (she will specify her objective and maybe define an | [11,23,24]

fluctuating

approximate plan), the more she reduces her uncertainty. But 1f somewhere along the
way she changes her objectives, the uncertainty will tend to merease again.

E.Palagi et al. A Survey of Definitions and Models of Exploratory

Search. 2017.

Machine
Intellige




Machine

OCOBEHHOCTMW PA3BELOYHOIO MOUCKA: th 'L';tgg;gfm;
PA3BEOOYHbLIN MOUCK - 3TO NPOLECC

1. An evolving search process

- pasBefo4vHbI NOUCK — 3TO MHOroLlaroBbIv npouecc

- Kaxabln war — 3Tto nepedopmMynnpoBKa Unu AonosiHeHMe 3anpoca

9. An anomalous state of knowledge

- B Ha4darne noucka y nonb3oBaTens eCcTb /b MOTUBALNMN,

- HO HEeT 3HaHWI N HET onpeaesiEHHOro nyiaHa, Kak aTn 3HaHuUA nony4vaThb
4. Multiple targets / goals of search

- HEeT KOHKPETHOW, TOYHO onpeaerieHHoW Lenu nouncka

- eCTb Wb 0OLWMN MHTEPEC M IBONOLMOHUPYIOLLME noauenu

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.



OCOBEHHOCTU PA3SBEAOYHOI'O NOUCKA:
HEONPEOENEHHOCTb B NMPOLIECCE NMOUCKA

5. Multiple possible answers

- BO3MOXHbIX NPaBUSTbHbIX OTBETOB MOXET ObITb MHOIO

6. Not an expected exact answer

- He CYLLUEeCTBYET eQMHCTBEHHOIO OXXUaaemMoro npaBuibHOro oTBeTa
7. A serendipitous attitude

- nobowu Lwar nomcka MoXeT AaBaTb HEOXUAAaHHbIE HOBblE 3HAHUS
3. An evolving information need

- Ha nobowm Lware uenun n ctparernn nomcka MoryT M3MeHUTbLCS

11. Uncertainty is fluctuating

- B npouecce nomncka pacteT 3HaHne U yMeHbLUaeTCHa HeonpeaenéHHOCTb
- HO Ha noboM wWware n3MeHeHue Lenn MoXeT CHOBa e€ yBennynTb

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.
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OCOBEHHOCTU PASBEAOYHOI'O NOUCKA:
PASBETBNEHHOCTb MPOLIECCA NMOWUCKA

10. Multifaceted search

- B npouecce nomncka 1Ucrnosb3yrTcs pasfnnmyHble UnsTpbl (paceTol)

- NpuUMepBLI: MO aBTopaMm, Nno TeMaTuKe, Mo CBEXECTU, MO CIOXHOCTU

2. Several one-off pinpoint searches

- MHOroKpaTHble TO4YeYHble O4HOPa30Bble OTBETBIIEHNSA NOUCKA

- NpUMepbl: HAUTK onpeaerieHne NOHATUS, MOCMOTPETL MNEPBOUCTOYHUK

8. An open-ended search activity which can occur over time

- npoLecc noucka HMKorga Ha 3akaH4YMBaeTCs

- Nosib3oBaTesib MOXET BO30OHOBUTL MOUCK NOCre ANMTENbHOro nepepbisa

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.



KTO W YTO OENAET B MACTEPCKOWU 3HAHUI

[1pOEeKTHbIE rpyrrbl — OCHOBHOW TUM NOJIb30BaTeNen cepBuca

[Toabopka AOKYMEHTOB — OCHOBHOMN MHCTPYMEHT NpeAcTaB/1€HUS
NOJITOCPOYHOro TEMAaTUYECKOro MHTEpEeca NPOEKTHOM rpynmnbl.

OcHOBHblIe (PpYHKUMMN cepBuUuca:

1. [llouckoBo-peKkoMeHAaTesIbHbIE:
HaKornJeHne n MOHUTOPUHI 3HAHUN

2. AHainTuyeckme:
cyMMapusauus, cmcrtematmsaums n NoHNMMaHMe 3HaHNM

3. KOMMYHUKATUBHbIE:

npeacTaB/e€HNEe U nepeagavya 3HaHUN
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1. HakonneHue 3HaHuU
Ncnonb3yrTcs TOSIbKO HAAEXHble UCTOYHUKN MHPOpMauUnm
BC&, 4TO HY>XHO MO MOen TeMe, HaxoaAuTca B Moen noabopke
Mory nckaTb AOKYMEHTblI MO KOPOTKMM TEKCTOBbIM 3anpocam
Mory nony4daTb pekoMmeHaauum no noabopke UM No AOKYMEHTY

2. MOHUTOPUHI 3HAHUN
« [Mogbopka aABNAeTCS NOCTOSAHHO AENCTBYIOLWMM NMOUCKOBbLIM 3arnpoCcom

 Koraa nogesngercsa HoBas peKoMeHAauund, CcmcreMma MeHA yBeaAOMNAET




AHAJIMTUHECKUE PYHKLUN

3. MoHMMaHue 3HaAaHUMU
« CucreMa noackasblBaeT MHe, YTO UMTaTb B NepBYO ovepenb

4. CyMMapu3auunsa 3HaHUU
« Mory BnaeTb OCHOBHble naen 6e3 npoyTeHns AOKYMEHTOB Le/IMKOM

« [pun HanucaHnm 0630poB Mo Noab6opKaM NONb3YHOCb PEKOMEHAALNAMMU
LUMTAT, CCbINIOK, (ppa3, BapMaHTOB NPOAO/IKEHUS

5. Cucrematmsaumsa 3sHaHUMU
« Mory pa3zgenaTtb noabopKy Ha KiacTepbl, «packyiagbiBaTb MO MosovyKam»

« Mory paHxupoBaTb NoAOOPKY Mo TEMATUKE, CBEXECTU, C/IOXHOCTH,
0630pHOCTHK, «XaWUMoBOCTU», LUTUPYEMOCTM, aKTyaslbHOCTU, KayecCTBy

« Mory pa3agensaTtb u 06beanHATb NoabopKu




KOMMYHUKATUBHbIE PYHKLIUWA

6. Nepenaua 3HaHMM

« [MoabopKy BUAUT BCHA NMpOeKTHaa rpynna

* Mbl MOXeM 06aBNATb K CTaTsM pedepaTbl, KOMMEHTapumn n Tern
« MoxeM nobaBndatb B NoA60OPKY CBOU AOKYMEHTHI

« MoXeM OTKpbITb AOCTYN K noabopke

7. NpeacraBsieHne 3HaHUM

* MHTepaKTUBHbIE «KapTbl 3HAHUN>»> U UHPOrpadmkKa NOMoOratoT BUAETL U
06BACHATL KJ1lOUEBLIE naen, coaepXalimecs B nogbopke

- BusyanbHoe npeacraBneHne noabopku, caenaHHoe cpeacTBamMu
cepBUCa, ABMSETCA UHTENNEKTYaIbHbIM NPOAYKTOM MOJ1b30BaTENS




NMPUMEP BU3YATTUSALIUWA
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MOOC (massive open online course) =
PAPERS RECOMMEMNDED

Towards Feature Engineering at Scale for Data from Massive Open Online Courses
We examine the process of engineering features for developing models that improve our understanding of learners’ online behavior in MOQOCs. Because feature
engineering relies so heavily on human insight, we argue that extra effort should be made to engage the crowd for feature proposals and even their operationalization.
We show two approaches where we have started to engage the crowd. We also show how features can be evaluated for their relevance in predictive accuracy. When we...

NGO
Reciprocal Recommender System for Learners in Massive Open Online Courses (MOOCs)
hassive open online courses (MOOC) describe platforms where users with completely different backgrounds subscribe to various courses on offer. MOQC forums and
discussion boards offer learners a medium to communicate with each other and maximize their learning outcomes. However, oftentimes learners are hesitant to
approach each other for different reasons (being shy, don't know the right match, etc.). In this paper, we propose a reciprocal recommender system which matches... YWt ) ; 6
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MOOC (massive open online course)

PAFERS RECOMMENDED

A Survey of Matural Language Generation Technigues with 3 Focus on Dialogue Systems - Past, Present and Future Directions

One of the hardest problems in the area of Matural Language Processing and Artificial Intelligence is automatically generating language that is coherent and

understandable to humans. Teaching machines how to converse as humans do falls under the broad umbrella of Natural L

guage Generation. Recent years haw
unprecedented growth in the number of research articles published on this subject in conferences and journals both by academic

m

and industry researchers. There have...

_.L r
[l 5GP
Capturing "attrition intensifying” structural traits from didactic interaction sequences of MOOC learners

This work is an atwempt to discover hidden structural configurations in learning activity sequences of students in Massive Open Online Courses (MOOCs).
combined representations of video clickstream interactions and forum activities, we seek to fundam

entally understand traits that are predictive of decreasin
engagement over time. Grounded in the interdisciplinary field of network science, we follo
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Exploratory Search
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Textual Complexity and
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OOHA NNTAT®OPMA - CEMEACTBO CEPBUCOB @D Bk

lllar 1 — nporoTMn NOUCKOBO-peKoOMeHAaTes/IbHOro cepBuca
arXiv.AITHEA.com - pa3sBefoy4HbIN MOUCK MO HAY4YHbIM CTaTbsM

LLlar 2 — KJIOHMpOBaHMe cepBMuCa Ha APYrMX AAHHbIX

core — o BCeM Hay4HbIM nybamkaunsam

MOOC — MO0 MAacCOBbIM OTKPbITbIM OHJTANH-KYypCaM
pubmed - no 6noMeaANLMHCKNM UccnenoBaHNAaM
popmed - no nonynsapHbIM MEAULMNHCKUM CTATbsIM
popscience — No Hay4YHO-NoNyNnapHbIM CTaTbsAM
geeks - no TexHosiormnyeckmm bsioram

patent - no nateHTHbIM 6a3amM

legal - no 3akoHoAaTeNbHbIM U CyAebHbIM aKTaM
Nnews — No HOBOCTHbIM MOTOKaM



oTIn4ydnA CEPBUCOB - B AHAJIUTUKE

HayuyHble ny6bnankauumm

« MNMopbopka no TemaTuke nccneaoBaHUm

« Knaccndukaumsa no noagremMaM, Hay4YHbIM LLIKOAM, TEPMUHOMOIMNM
 BbisiBNneHue TpeHa0B, HanpaB/ieEHUN, MOAXOA0B, OTKPbITbIX Npobnem

MaccoBble OTKPbITble OHJIAaUH-KYPCbl

« Mopb6bopka no TeMaTukKe KypcoB

 Knaccndpukaumsa rno ypoBHIO, NpepekBmsnTamM,

- BbisBnieHune nepcoHanbHOW o06pasoBaTeslbHOW TpaeKTopum

Hay4yHoO-NonynsipHbi U NPOCBETUTENIbCKUN KOHTEHT
 Mopb6opka no TeMaTnyecKkUM MHTepecaM rnosib3oBaTend
 Knaccundpukaumsa rno nogremMmam, Bo3pacTy LeneBou ayamtopumn
 BbisiBIeHMe «TOo4yeK BXo4a» B HayKy, nopsiaka YTeHud

" Machine
 [ntelligence
‘taberatory
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oTIn4ydnA CEPBUCOB - B AHAJIUTUKE @n Tty

OT3bIBbl 1 0630pbl 0 NOTPpEebUTENLCKUX TOBaApax

NMoab6opka no HazHayeHUIo ToBapa
Knaccudpumkauyma no notpeburtenbCKMM CBOMCTBaAM ToBapa
BbisiBNieHue pa3nnunin B atpubyTtax ToBapos, 6peHaax, npoaaBuax

HOBOCTHbIE@ NOTOKM

NMoa6bopka no teme, npobneme nnum cobbITHIO
Knaccudumkayma no TOHaNbHOCTU, aKUEHTUPOBAHUIO, YMATUYMBAHUIO
BbisiBJiIeHUe MospHbIX MHEHUW U NX UCTOYHUKOB

AKTbl apbuTpaXHbiIX CyAOB

NMoab6opka AOKYMEHTOB, CXOXMX MO CYLLeCTBY Aefa
Knaccuddpmkauyma no ncxony gena
BbisiBNieHUe Haunydlwen aprymeHtauum gng cyna

Machine
Intellligence

49 t//"
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CYXOU OCTATOK

MacTtepckas 3HaHMMU — KoHUenumsa MHPOPMaLIMOHHOIO
nomnckKa Ans npodeccruoHanbHbIX COOOLLECTB

arXiv.AITHEA.com - npotoTun pasBeaoyHOro rnoucka

KoHctaHTMH BopoHuos K.V.Vorontsov@phystech.edu K

JlabopaTopua MawmnHHoro NHTtennekta MOTU  http://mipt.ai/ f 2y L~
KomnaHus Digital Decisions (AITHEA) http://aithea.com/ b '



mailto:k.v.Vorontsov@phystech.edu
http://mipt.ai/
http://aithea.com/

