





HOACHUTEJIBHASA 3AIIMCKA

Hesaun v 3aqaun yueOHOM THCIUIIMHBI

Heab yuyeOHOM TUCHUIIIMHBI — O3HAKOMJICHHE CTYIAEHTOB MarucTpaTyphl C
OCHOBaMH BHU3yaJlM3allMi JAHHBIX C BPEMEHHON CTPYKTYPOM, a TaKk)Ke OCHOBHBIMHU
nakeTaMu R g BU3yaJIM3allMu JAHHBIX C BPEMEHHOM CTPYKTYpOW M CO3IaHMS
WHTEPAKTUBHBIX BEO-TIPUIIOKESHHI.

3anauu y4eOHO JUCUUIJINHBI:

1. W3y4eHre OCHOBHBIX MOAXOJOB M METOAOB rpadUyecKoro aHaiusa, a
TaKke CI0COO0B BU3yau3alluu JaHHBIX C BPDEMEHHOM CTPYKTYpPOH;

2. ®opMuUpOBaHUE MPAKTUYECKUX YMEHUM U HABBIKOB paOOTHI ¢ nmakeTaMu R
JUTSI BU3YaJU3alliK JAaHHBIX C BPEMEHHOUN CTPYKTYpO# M CO3/IaHUS HHTEPAKTUBHBIX
BEO-IPUIIOKEHU .

MecTo y4eOHOIi AMCHUIUIMHBI B CHCTEME TOATOTOBKH CIICIIHAIIACTA C
yIIIyOJIEHHBIM BBICIIUM 00pa30BaHUEM (MarucTpa).

VY4eOHast TUCHMIUIMHA OTHOCUTCS K KOMIIOHCHTY YUPEK/ICHUS 00pa30oBaHUs
¥ BXOJUT B MoayJIb «Visual analytics and infographicy.

Juctnumnaa  «Visual analytics of time-oriented data» cnoco6cTByeT
ycnenmHoMy u3ydenuto auctuiina «Methods for statistical analysis of complex
datay wmomyns «Specific methods of analysisy, «Infographic and data analysis
results presentation» momynsi «Visual analytics and infographicy», mpoxoaeHuto
MPAKTUKHA U HAITMCAHUIO MAaruCTEPCKUX JUCCEPTAIIHIA.

TpeOoBaHus K KOMIIETCHIUAM
OcBoenue yudeOHON nucuumuinHbl «Visual analytics of time-oriented data»

JOJKHO 00ecnieunTh (hOPMUPOBAHUE CICAYIOIINX KOMITETCHITUN:

cneyuanuzuposannsle xomneteHuu (SC):

SC-9. To take into consideration modern approaches in visual analytics of
time oriented data.

SC-10. To use the experience of computer implementation for visual
analytics of data with dynamics.

SC-11. To apply knowledge of fundamental concepts for data analysis
results presentation.

B pesynbrare ocBoeHMs y4eOHON JUCITUTUTMHBI MATUCTPAHT JTOJKEH

3HATh!

- TOAXOABI K BU3yaJIM3aIly TAaHHBIX C BPEMEHHOW CTPYKTYPOU;

- 33]]a4M AaHAJIN3a JAHHBIX C BPDEMEHHOM CTPYKTYPOU;

- KaTeropu3aIfio METOIOB BH3YyaW3allMi BPEMEHU M JaHHBIX C BPEMEHHOMN
CTPYKTYpOH;

- METOJIbI BU3yaIM3allii BPEMEHHU U JAaHHBIX C BPEMEHHOM CTPYKTYPOH;

- OCHOBHBI€ MAKEThI R U1 BU3yalu3alluy JJTAHHBIX C BDEMEHHOU CTPYKTYPOU;

- OCHOBHBIC TIAKEThI R JJI CO3JIaHUST MHTEPAKTUBHBIX BEO-TTPUIIOKCHHH.

yMeTb:



- BbIOMpaTh ONTUMAJbHbIE HWHCTPYMEHTHl BU3yaJIM3alMd JAHHBIX C
BPEMEHHOU CTPYKTYpo# aiisi 3 HEKTUBHOMN NOAAECPKKU MPUHATHUS PEILICHU;

- UCIIOJI30BaTh PA3JIMYHBIE METOIBl BU3yalU3allMM JAHHBIX C BPEMEHHOMU
CTPYKTYpPOMH JUIsl ITIOATOTOBKH OTYETOB O PE3yJIbTaTaX aHaIu3a;

BJIAJIeTh:

- TEOPETUYECKUMHU 3HAHUSAMH  O0a30BBIX KOHIEMIMUA U  THUIOBBIX
OPAaKTUYECKUX HMHCTPYMEHTOB, HEOOXOJUMBIX JJIi aHaju3a W BHU3yalU3alUH
JTAHHBIX C BPDEMEHHOMN CTPYKTYPOi;

- TEXHWYECKMMHU HaBBIKAMHM BbIOOpa  aJ€KBaTHBIX HMHCTPYMEHTOB
a¢dhekTHBHOTO rpadUIeCKOro aHaIN3a TaHHBIX C BPEMEHHON CTPYKTYPOK;

- YMEHUSIMH I0JIb30BAaThCsl HHCTPYMEHTAIBHOW 0a30M Ha MPAKTHKE;

- TEXHUYECKUMH acCleKTaMu pa3pabOTKh KOMMYHHUKAaTUBHOTO MPOIYKTA.

CTpykTypa y4eOHOM TUCUMILIIMHBI

JlucuurinHa u3ydaeTcs BO BTOpoM ceMecTpe. Beero Ha usydeHue yueOHOM
mucuuiuinHbl «Visual analytics of time-oriented datay oTBeneHo:

— U151 O4HOM (hOPMBI MOTYUEHHUsI YIITyOJIEHHOTO BhIcIIero oopa3zoBanus — 120
yacoB, B ToM uucie 40 ayadTopHbIX 4YacoB, M3 HUX: JIeKIMH — 20 4Yacos,
MpakTU4YeCcKue 3ausaTus — 20 4acos.

TpynoeMKOCTh y4eOHOM TUCITUIIIINHBI COCTABIISACT 3 3a4€THBIC SAMHUIIBI.

dopma MPOMEKYTOUHOU aTTECTALUN — 3AUET.



TEACHING MATERIAL CONTENTS
Section 1. Introduction

Topic 1.1. Historical background
Classic ways of graphing time. Time in visual storytelling and arts.

Section 2. Visual analysis of time-oriented data

Topic 2.1. Time and time-oriented data
Modeling time. Design aspects. Granularities and time primitives.
Characterizing data. Relating data and time. Considering data quality.

Topic 2.2. Crafting visualizations of time-oriented data

Characterization of the visualization problem. Time and data. User tasks.
Visual representation. Visualization design examples. Data level. Task level.
Presentation level.

Topic 2.3. Guiding the selection of visualization techniques
Structuring the space of solutions. The TimelViz browser. Overview of
visualization techniques. Guided search for visualization techniques.

Topic 2.4. A survey of visualization techniques
Categorization of methods for visualizing time and time-oriented data.
Methods for visualizing time and time-oriented data.

Topic 2.5. R packages for visualizing time-oriented data

R packages for linear time representation. R packages for representing time
based on concentric circles, spirals. R packages for lattice-based time
representation.

Section 3. Interactive Web applications for visual analysis of time-oriented
data

Topic 3.1. Building interactive Web applications with R
Building interactive web applications with the trelliscope package. Building
interactive web applications with the shiny package.



YYEBHO-METOIUYECKAS KAPTA YUYEBHOM JUCIUILIAHBI

Ounas dhopMa MmoTydeHus YITyOIEeHHOTO BBICIIETO 00pa30BaHMs C MPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
texHosoruii (JJOT)

In-class hours
Num Section, topic Supedrvise
berin )
g Lectures Pcrf; cst;gsl Seminars Labs Other | self-study, Knowledge test form
hours
1 2 3 4 5 6 7 8 9
Introduction 2
1.1 | Historical background 2 oral test
2 Visual analysis of time-oriented data 14 16
2.1 | Time and time-oriented data 2 2 oral test
2.2 | Crafting visualizations of time-oriented 2 4 written report on
data in-class practical
exercises
2.3 | Guiding the selection of visualization 2 2 written report on
techniques in-class practical
exercises
colloquium
2.4 | A survey of visualization techniques 6 6 written report on home
practical exercises with
their oral defense
25 |[R packages for visualizing 2 2 written report on home
time-oriented data practical exercises with
their oral defense
test Ne 1




test Ne 2

3 Interactive Web applications for 4 4
visual analysis of time-oriented data
3.1 | Building interactive Web applications 4 4 written report on home
with R practical exercises with
their oral defense
test Ne 3
test Ne 4
TOTAL 20 20




NHOOPMAINOHHO-METOANYECKASA YACTbD

Principal textbooks

1. Bproc, Il. Ilpaktuueckas crarucTuka js crneruaauctoB Data Science: 50+
BaOKHEUININX MOHATHH ¢ ucnoib3oBanueM R u Python / I1. Bproc, 3. Bporoc,
I1. Tenex; [mep. ¢ anm. A. JloryHoma]. - 2-e wu3z., mepepab. u fAoIm. -
Cankt-IletepOypr:  BXB-IlerepOypr, 2021. - 346 <c¢. - URL:
https://ibooks.ru/reading.php?short=1&productid=380029.

2. Jlonr, [Ix. . R. Knura penenToB: npoBepeHHbIE PELENTHI Il CTATUCTUKH,
ananuza u Busyanuzauuu / [Ix. JI. Jlonr, Ilon Tutop ; [mep. ¢ anrmi. . A.
benukoBa]. - MockBa : JIMK IIpecc, 2020. - 508 c¢. - URL:
https://ibooks.ru/reading.php?short=1&productid=387334.

3. Jlann, b. MamunHoe oOyuenne Ha R = Machine Learning with R :
AKCIIEPTHBIE TEXHUKHU JJIsi IporHocTuyeckoro aHanusa / b. Jlann ; [mep. c
aur. E. Canaunxoii]. - Caukr-IlerepOypr [u np.] : Tlutep, 2020. - 462 c. -
URL: https://ibooks.ru/bookshelf/367984.

4. bln, A. Teopernueckuit muaumym 1o Big Data. Bc€, uTto Hy>XHO 3HaTh O
oonpmmx nanubix / AaHanuH bla, Kenner Cy ; [mep. ¢ aarn. A. Tumoxwunal.
- Cankr-IletepOypr [ ap.] : Ilurep, 2021. - 205 c. - URL:
https://ibooks.ru/reading.php?short=1&productid=359225.

Optional textbooks

1. Aigner W., Miksch S., Schumann H., Tominski Ch. Visualization of
Time-Oriented Data, 2nd Edition. — Springer, 2023. — 436 p.

2. Bremer N., Wu S. Data Sketches: A Journey of Imagination, Exploration,
and Beautiful Data Visualizations. — A K PETERS, 2021. — 428 p.

3. Christiansen J. Building Science Graphics: An illustrated guide to
communicating science through diagrams and visualizations. — A K Peters/CRC
Press, 2022. — 357 p.

4. Felton N., Ehmann S., Klanten R. PhotoViz — Visualizing Information
Through Photography. — Gestalten, 2016. — 240 p.

5. Lee B., Dachselt R., Isenberg P., Choe E.K. Mobile Data Visualization. —
Chapman and Hall/CRC, 2022. — 346 p.

6. Lima M. The Book of Circles: Visualizing Spheres of Knowledge: (with
over 300 beautiful circular artworks, infographics and illustrations from across
history). — Princeton Architectural Press, 2017. — 272 p.

7. Rosenberg D., Grafton A. Cartographies of Time: A History Of The
Timeline. — Princeton Architectural Press, 2012. — 272 p.

8. Tominski Ch., Schumann H. Interactive Visual Data Analysis. — A K
Peters/CRC Press, 2020. — 362 p.


https://ibooks.ru/reading.php?short=1&productid=380029
https://ibooks.ru/reading.php?short=1&productid=387334
https://ibooks.ru/bookshelf/367984
https://ibooks.ru/reading.php?short=1&productid=359225

9. Wexler S., Shaffer J., Cotgreave A. The Big Book of Dashboards:
Visualizing Your Data Using Real-World Business Scenarios. — Wiley, 2017. —
448 p.

10. Wickham H. Mastering Shiny: Build Interactive Apps, Reports, and
Dashboards Powered by R. — O'Reilly Media, 2021. — 369 p.

11. Wigen K., Winterer C. Time in Maps: From the Age of Discovery to Our
Digital Era. — University of Chicago Press, 2020. — 272 p.

12. Wills G. Visualizing Time. Designing Graphical Representations for
Statistical Data. — Springer, 2012. — 256 p.

IlepeyeHb pekOMeHIyeMbIX CPeICTB JUATHOCTHUKH U METOAUKA
(opMupoBaHUA UTOTOBOM OTMETKU

OOBEKTOM NMAarHOCTUKUA KOMIIETCHIIUA MaruCTPAaHTOB SIBISIFOTCS 3HAHUA,
YMEHUS, TIOJYyYECHHbIE HWMHU B pe3yJbTaTe HU3yYCHHS YyYeOHOU JUCITUTUIMHBL.
BoisiBieHue yueOHBIX AOCTUKEHUNW MaruCTPaHTOB OCYIIECTBISAETCS C MOMOIIBIO
MEPONPUATUNA TEKYILIETO KOHTPOJISI M IPOMEKYTOUHOM aTTeCTAINH.

JI71s1 AMarHOCTUKY KOMITETEHIIUN UCTIOIB3YIOTCS CeAYIOIIe (GOPMBI:

1. YerHas ¢opma: onpoc;

2. IlucebmenHas QopmMa: TIMCbMEHHBIE OTYETHl MO  AYAUTOPHBIM
MPAKTUYECKUM YIIPAKHEHUSIM, KOJJIOKBUYM, KOHTPOJIbHBIE paOOTHI;

3. VYcrHOo-nuchMeHHas (opma: NHCbMEHHBIE OTYETHl IO JOMAITHUM
MPAKTUYECKUM YIIPAKHEHHUSIM C UX YCTHOM 3aIlIUTOM.

dopMoil TPOMEKYTOUHOHN aTTecTaluu Mo aucuuruimae «Visual analytics of
time-oriented datay y4eOHBIM TJIaHOM NPETYCMOTPEH 3a4eT.

IIpu dopmMupoBaHUM HTOrOBOM OTMETKH HCIIOJIB3YeTCS PEUTHHIOBas
CHUCTEMa OIICHKM 3HAaHWUN MAarucTpaHTa, JAroIIas BO3MOXHOCTh MPOCIEIUTH |
OIICHUTh TMHAMUKY IIpoIlecca TOCTUKEHHUS 11es1eil 00ydeHMUsl.

PeiitunroBas cucremMa mOpeaycMaTpUBAaeT  MCIOJIb30BAHUE  BECOBBIX
K03(p(UIIMEHTOB B XOJ€¢ MPOBEIACHUS KOHTPOJIBHBIX MEPONPUSITUI TEKyleh
aTTeCTalluu.

[IpumepHbie BecoBble KOA(D(OUIMEHTHI, ONPEACSAIONINE BKIAA TEKYyIIeH
aTTECTAllMU B OTMETKY TIPU MPOXOKICHUN MTPOMEKYTOUHOM aTTeCTAIIUN:

dopMUpOBaHHE OTMETKH 32 TEKYIYIO aTTeCTaIUIO:

—  KOJUIOKBUYM — 15 %;
- BBITIOJTHEHNE KOHTPOJIBHBIX paboT — 35 %;

- IMoATrOoTOBKAa IMTMCBMCHHBIX OTYCTOB II0 AOMAIIHHUM IIPAKTHYCCKHUM

ynpaxHeHusaMm — 50 %.
HNroroBass ormeTka Mo AMCLUIUIMHE PACCUUTHIBACTCA HA OCHOBE OTMETKH
TeKyIllel aTrTecTanuu (PEUTUHTOBOM CHUCTEMBbI OLICHKM 3HAHWN) M OTMETKH Ha
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3a4eTe C YyYeTOM HX BECOBBIX KoddduimeHToB. Bec oTMmeTkm 1o Tekymien
arrectauuu cocraBisieT 40 %, ormeTku Ha 3adete — 60 %.

Sample list of topics for workshops

Class Ne 1. Time and time-oriented data.

Class Ne 2. Crafting visualizations of time-oriented data.

Class Ne 3. Crafting visualizations of time-oriented data.

Class Ne 4. Guiding the selection of visualization techniques.

Class Ne 5. Survey of visualization techniques of time and time-oriented
data.

Class Ne 6. Survey of visualization techniques of time and time-oriented
data.

Class Ne 7. Survey of visualization techniques of time and time-oriented
data.

Class Ne 8. R packages for visualizing time-oriented data.

Class Ne 9. Building interactive Web applications with R.

Class Ne 10. Building interactive Web applications with R.

Sample list of test topics

Test Ne 1. R packages for linear time representation.

Test Ne 2. R packages for representing time based on concentric circles,
spirals. R packages for lattice-based time representation.

Test Ne 3. Building interactive Web applications with the trelliscope
package.

Test Ne 4. Building interactive Web applications with the shiny package.

Onucanne MHHOBAIMOHHBIX MOJX0/I0B U METOJ0B K NMPENoIABAHUIO
Y4eOHOM TUCUHMILIMHBI

I[Ipu  opranuzamuu  oOpa3oBaTEILHOIO  Tpollecca  HUCIOJIb3YETCs
NPAKMUKO-OPUEHMUPOBAHHBLIL NOOX00, KOTOPBII MPENoIaraer:

- OCBOGHHUE coziepKaHue 00pa30BaHus Yepe3 pelleHus MPaKTUYECKUX 3a/1a4;

- npuoOpeTeHrue HaBBIKOB J(PGEKTUBHOTO BBIMOJHEHUSI Pa3HBIX BUOB
npodeccuoHaIbHON A TENbHOCTH;

- OPHCHTAIIMI0O HA TEHEpUpPOBAaHUE UJCH, peaU3alUio TPYIIOBBIX
CTYIEHUECKHUX MPOEKTOB, Pa3BUTHE TIPEITPUHUMATEIBCKON KYJIbTYPHI;

- HCTIOJIb30BAHUIO  TPOIIENYpP, CIOCOOOB OIEHUBAHMS, (UKCUPYIOITUX
copMupoBaHHOCTH POPECCHOHATBHBIX KOMIICTSHITHM.

Taxxe mnpu opraHu3amuu 0O0Pa30BATEIBLHOTO TIPOIECCa UCHOIb3YEmCA
Memoo 2Pynnoeozo o0yueHus, KOTOpbli IpecTaBisseT co0oi hopMy opraHU3aAINH
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y4eOHO-TIO3HABATEIbHONW  JIESITEIbHOCTA ~ OOyYaroIIMXCS,  IPEIOJIararonryto
(YHKITMOHUPOBAHNE PAa3HBIX TUIIOB MAJBIX TPYII, padOTAIONINX KaK HaJ OOIINMH,
TaK U CIeU(PUICCKUMHA YICOHBIMU 33 TaHUSIMH.

MeTtoauyeckne peKOMeHAAlUM M0 OPraHU3ANUN
CaMOCTOSITEJIbHOM PadoThl 00yYAKOIMXCH

[Ipy w3ydyeHUM y4eOHOM AUCIHUIIIMHBI PEKOMEHIYETCS HCIOJIb30BaTh
cienytoue GopMbl CaMOCTOATENLHON padOTHI:

— mouck (moabop) u 0030p JIUTEpaTypbl U DIECKTPOHHBIX MCTOYHUKOB IO
WHIMBUYaIbHO 33JJaHHOM MpobieMe JUCITUTUTHHBL

— BBINIOJIHEHUE JOMAIIIHETO 3a/IaHHUS;

— paboThl, TMpeayCMaTpHUBAIONIME pEHICHUE 3a7ad W BBINOJHCHHE
yIpaKHEHU, BbIJIABAEMbIX HA MPAKTUYECKUX 3aHATHSIX;

— U3y4YEHHE MaTepHraia, BEIHECEHHOIO HAa CAMOCTOSATENbHYIO IPOPA0OTKY;

— MOJITOTOBKA K MPAKTUYECKUM 3aHITUSIM;

— MOATrOTOBKA K 3a4EeTy;

— Hay4YHO-UCCJIEeI0BAaTENIbCKUE pa0OTHI;

— aHaJIM3 MaTepuajoB IO 3aJaHHOM TeMme, NPOBEJIECHUE pPACUETOB,
COCTaBJICHUE CXEM U MOJIEJIe Ha OCHOBE CTaTUCTUYECKUX MaTepUasoB.

Sample list of questions for the examination

1. Classic ways of graphing time.

2. Time in visual storytelling and arts.

3. Modeling time. Design aspects. Granularities and time primitives.
Characterizing data. Relating data and time.

4. Taxonomy of dirty time-oriented data.

5. Characterization of the visualization problem. Time and data. User tasks.
Visual representation.

6. Visualization design examples. Data level. Task level. Presentation level.

7. Recommendations for choosing visualization methods.

8. Categorization of methods for visualizing time and time-oriented data.

9. Methods for visualizing time and time-oriented data.

10. R packages for linear time representation.

11. R packages for representing time based on concentric circles, spirals.

12. R packages for lattice-based time representation.

13. Building interactive web applications with the trelliscope package.

14. Building interactive web applications with the shiny package.
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IMPOTOKOJI COINIACOBAHHUSA YUEBHOM IMPOT'PAMMBI YO

Ha3zBanue Ha3zBanue [Ipennoxenus Pewenue, npunsaroe

y4eOHOM kadeapol 00 U3MEHCHHSIX B Kadeaponu,

JUCIUTUTUHBI, coJiep>kaHuM y4eOHOM | pa3zpaboTaBiieit

C KOTOpOi IPOrpaMMBbI y4eOHYI0

Tpelyercs YUPEXJIEHUS BBICILIETO | MporpaMmy (c

COIJIacOBaHUE o0Opa30BaHus 10 yKa3aHUEM JIaThl U

yueOHOU AMCHMIIMHE | HOMEepa MPOTOKOJIA)

Methods for Kadenpa reopuu | Het OcraBuTh

statistical BEPOSTHOCTEN U coZiepKaHue

analysis of MaTeMaTH4eCKOn yueOHOMI

complex data CTATUCTUKH JTUCLIMIUINHEI O0€3
U3MEHEHUS
(mpotokon Ne 1 ot
29 aBrycra 2023 1)

Infographic and | Kadenpa teopuu | Her OcraBuTh

data analysis BEPOSITHOCTEN U coJiepKaHue

results MaTeMaTH4€eCKOM yueOHOU

presentation CTaTUCTUKHU JTUCITUTUTHBI 0€3
WU3MEHEHUS

(mpotokoin Ne 1 ot
29 aBrycra 2023 1.)
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JTOMNOJHEHHWS U U3BMEHEHUSI K YYEBHOHM ITPOI'PAMME 11O
N3YYAEMOU YUEBHOU JUCHUIIJIMHE
Ha / y4eOHBIH 0T

Ne JIOmOTHEHUST 1 UBMEHEHUS OcHoBaHue
/11

VY4ebnast mporpaMmMa repecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapsl

(mpoTtokon Ne oT 202 1)
3aBenyromuii kadenpoit
YTBEPXJIAIO
JekaHn (axynbrera
(y4eHas cTeneHb, y4eHOE 3BaHHE) (nmoamnucek) (1.0.damuus)
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