Research & Development:

ﬁ MeToAbl, Npob6/eMbl 1 OLLNOKK

AHTOH 3ayecoB

Video Group
CS MSU Graphics & Media Lab



= BBegeHue

= Bad Career Moves in Research
= HayyHbI noaxoa K research’y
= Experimental development

= 3aKto4eHue

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/


http://www.compression.ru/video/

i YTo Takoe research?

= JTiobas aesaTenbHOCTD,
Harpas/ieHHas Ha NOUCK
3HaHWUM

= bosiee KOHKpPETHO:

[eaTenbHOCTb, HanpaBfieHHas Ha Nosly4YeHne
1 Pa3BUTUE HOBbBIX 3HaHUN U UAEN

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,”
www.compression.ru/video/ Lecture 1, 2007



http://www.compression.ru/video/

GRAPHICS & MEDIA LAB

Tunbl UCccnenoBaHUn

Depth video

"T was just rubbing sticks

together for fun — I didn't

realize I was doing
basic research.”

== Eﬁ\ —————
T S — == 2

CDYH,EI,aMeHTaJ'IbeIe nccnegoBaHuA anKﬂa,ﬂ,Hble nccnegoBaHnA
(basic/academic research) (applied research)
OECD, “Proposed Standard Practice for Surveys on Research
CS MSU Graphics & Media Lab (Video Group) and Experimental Development. Frascati Manual,” 2002 4

www.compression.ru/video/ Mcnonb3oBaHbl Kagpbl U3 NOCNea0BaTeNbHOCTU «juneau»


http://www.compression.ru/video/

Llenn nccnegoBaHumn
[lepBas

HanTtu pelueHmne nocTtaBieHHON 3aaum

McxoaHbIN Kaap: NOCTPOUTb Macky obracTein oTKpbITUS

CS MSU Graphics & Media Lab (Video Group) 6
www.compression.ru/video/ Kaap u3 TectoBor nocneaoBatenbHocTn «Cellphone man»


http://www.compression.ru/video/

Llenn nccnepoBaHuUn
[lepBas

Hantu pelieHne noctaBneHHOW 3a4a4m
(HanucaTb anropuTM, KOTOPbIN €€ PELLAET)
'-'.-.n"*l. Hagn 2 :

Pe3ynbTaT: He Macka obnacTten oTKpbITUS

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/



http://www.compression.ru/video/

Llenn nccnepoBaHuUn
[lepBas

Hantu pelieHne noctaBneHHOW 3a4a4m
(HanucaTb anropuTM, KOTOPbIN €€ PELLAET)

il :
Pe3ynbTaT: yXe 6osnblue NoxXoxe Ha 06nacTu OTKPbITUS

CS MSU Graphics & Media Lab (Video Group) 8
www.compression.ru/video/


http://www.compression.ru/video/

Llenn nccnenoBaHmnn
BTopas

3aKOHYUTb UCCNENOBAHNS B aleKBaTHbIM CPOK
(Bac He OO/MKHbI onepeanTb)

TS TAKEN ME
THREE YEARS, AND |
HAD TO STAET OVER

SEVERAL TIMES...

o BUT 1 THIMKE |
FINALLY HAVE SOME

WiWW ., PHRCOMICS, COM

CS MSU Graphics & Media Lab (Video Group) PhD Comics #1382 9
www.compression.ru/video http://www.phdcomics.com/comics/archive.php?comicid=1382



http://www.compression.ru/video/

Llenn nccnegoBaHumn
TpeTbsd

[lpenoctaBnTb paboyyto peann3auuto anropnTma
(BO3MOXXHOCTb M0J/Ib30BaTbCS peLieHmneM 6e3 Bac)

OF Code Quaciry: WTFs/minuTe

wiF

(c) 2008 Focus Shift

Goock code .

CS MSU Graphics & Media Lab (Video Group) 10
www.compression.ru/video/ http://www.osnews.com/story/19266/WTFs_m


http://www.compression.ru/video/

Llenn nccnenoBaHmnn
Pe3tomMe

= HanTu pelueHmne nocraBfieHHOU 3a4a4u
= 3aKOHYUTb UCCNEea0OBaHUSA B aAeKBATHbIN CPOK

= [IpegoctaButb pabouyto peanmsaumio
anroputMma

CS MSU Graphics & Media Lab (Video Group) 11
www.compression.ru/video/


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBeaeHue

= Bad Career Moves in Research
= HayyHbI noaxoa K research’y

= Experimental development

= 3aKto4eHue

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/


http://www.compression.ru/video/

i Bad Career Moves

= 7 NMpaBul, KOTOPbIX HE CTOUT NPUAEPXUBATLCS
NpU UCCNEN0BAHNSX

= OnuncaHbl B npe3eHTaummn [ssuaa lNatrepcoHa
(David A. Patterson) B 1994 roay

s VI310)KEHHbIE MAEN, HECMOTPS HA NPUINYHbIN
BO3pPACT, HE TEPSAIOT aKTyalbHOCTH

s TpebyloT HebonbLLIOM aaanTaunm
ONs Buaeorpynnol

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 13
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

Bad Career Move #1
Be THE Leading Expert

= [IpyaymManTe cobCcTBEHHYIO nNpobnemy
«C MNOTOJIKa» N peLuanTe ee

= 3aHMMaNTECb €n, YTO Obl HMU CITYUNIIOCH

T,
Hanpumep, BClO Kapbepy gy —Z
3aHMMaNTECb MAaTEMATUUECKUM omupliomm
MOZENMpPOBaHMeM L . ___W .

nepeaBmxXeHnsqa ryceHmy

.&/\ -
S —

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 14
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994



http://www.compression.ru/video/

Bad Career Move #?2
Let Complexity Be Your Guide

= [lobenTechb, YTobbl HUKTO HE MOHUMATT,
YyeM Bbl 3aHMMAETECh

= YeM cnoxHee, TeM nydyiwie pabortaer

Hapo coenatb Bbl genaete

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 15
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

Bad Career Move #3
Never Be Proven Wrong (1/2)

= He npoBoauTe MacliTabHble SKCNepuMeHTDI
= 3a4eM? ITO NOrn4yHo, 3HauunT, bynet paboTtaTtb
= 3aHMMAIOT C/IULLKOM MHOIM0 BpEMEHMU

= Bbibepute cebe oaHo ntobumoe BMaeo
N TECTUPYUTE Bally paboTy TOMbKO Ha HEM

b

§i

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 16
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

Bad Career Move #3
Never Be Proven Wrong (2/2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

= OTnaxxusanTe anropuT™ LENTMKOM

= He ncnonb3ynte Buayanmsaumm pe3ynbTaToB
N UCMONb3YNTE HEOUYEBUAHbBIE

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 17
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

JORGE CHAM © 2012

GRAD SCHOOL STEREOGRAM

Y
STARE AT ALLOW YOUR .
YOUR BRSO o~ &m'm‘
COMPUTER GLAZE - o THNGS
o = VR ND . “* TWAT ARE @
AMOUNTS OF AR vap > ’ NoT REALLY

CALLED
"RESEARCH") 1
WWW.PHDCOMICS.COM

PhD Comics #1493, “Grad school stereogram”

18



1O WORK

K Bonpocy 06 o4eBMAHOCTM BU3YanNU3aLINK:
3a4eM Hy>KHa KapTUHKA C nNpeabiaywero cnanaa,

€C/N CYyTb HACTO/IbKO MpocTasn?

PhD Comics #1493, “Grad school stereogram”

19



Bad Career Move #4
Use the Computer Scientific Method

GRAPHICS & MEDIA LAB
VIDEO GROUP

[oaroHANTE pe3ynbTaTbl SKCNEPUMEHTA NMOA UAEHD

XOTUM MOLLUHbIN «burdyT»  Ho ecTb ToNbko «Oka» [ycTb 6yaeT Tak

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 20
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

Bad Career Move #5
Avoid Feedback (1/2)

[JOMUHUpPYUTE B ANCKYCCUAX
CaMbIl TPOMKUM — CaMbl YMHbIU

XKeAaHue

Boickazamebcs
no daHHou "Muk uduomusma"

meme /

koAudecmBo 3HaHull no daHHoU meme

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994

GRAPHICS & MEDIA LAB
VIDEO GROUP

21
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Bad Career Move #5
Avoid Feedback (2/2)

= He untanTte n He cneamTe 3a YyXXMMM paboTamu

= He npucnywmBanTechb K Yy>Knm
MHEHUNSAM/3aMeYaHNAM

= He ncnonb3yurte (nepenuceiBante)
Yy>KOU KopA

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 22
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

N306peTeHne Benocunenos (1/4)

‘L Bad Career Move #5

CaenaHo o Bac

CS MSU Graphics & Media Lab (Video Group) Benocunen n3 marasuHa Veloshop.ru 23
www.compression.ru/video/ http://www.velo-shop.ru/images/cms/data/b1/flash.jpg


http://www.compression.ru/video/

Bad Career Move #5

N306peTeHne Benocunenos (2/4)

GRAPHICS & MEDIA LAB
VIDEO GROUP

novate.ru

MO>XHO caenaTb BOT TaK

CS MSU Graphics & Media Lab (Video Group) OpHokonecHbl Benocunesn beHa YuncoHa, novate.ru 24
www.compression.ru/video/ http://www.novate.ru/files/tim/monowheel/monowheell.jpg


http://www.compression.ru/video/

Bad Career Move #5

N306peTeHne Benocunenos (3/4)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ann BOT TaK

CS MSU Graphics & Media Lab (Video Group) HacneaHuku NleoHapao Aa BuHuwn. JleTatowmi Benocunen 25
www.compression.ru/video/ http://www.novate.ru/files/u4755/flying-bike-1.jpg


http://www.compression.ru/video/

Bad Career Move #5

N306peTeHne Benocnnenos (4/4)

GRAPHICS & MEDIA LAB
VIDEO GROUP

_“_‘ s annataliya.ru

Ho 4alle nony4yaeTcsa BOT Tak

CS MSU Graphics & Media Lab (Video Group) Ton-8 owmnboYHbIX NapaaMrmM onepaLmMoHHOr0 MEHEAKMEHTA 26
www.compression.ru/video/ M OTCYTCTBME TNYBUMHHBIX 3HaHWK, http://blog.shumoos.com/


http://www.compression.ru/video/

Bad Career Move #6 G
Publishing Papers IS Technology Transfer

= Balwa paboTta — nybnmnkoBaTbCH,
a He co34aBaTb MPUMEHNMbIE UOEN

= He nocewante KoMnaHnm n KoHbepeHunm
(beccMbiCieHHas TpaTa BPEMEHU U [IEHET)

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 27
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

Bad Career Move #7

Writing Tactics for a Bad Career

= Ba>kHO KONM4YeCcTBO, a He Ka4vyecTBO

1

idea
. |4 “Publication
journal papers pyramid
16 of
extended abstracts success”

64
technical reports

= [10/1@3HOCTb CTyAeHTa = KOJINYECTBO
ny6nmkaumnm

= [TloMeHanTe dpammnnuio Ha Aaaanderson

CS MSU Graphics & Media Lab (Video Group) David A. Patterson, “"How to Have a Bad Career 28
www.compression.ru/video/ in Research/Academia,” in OSDI, 1994


http://www.compression.ru/video/

‘L CopaeprkaHue

= BBeaeHue

= Bad Career Moves in Research

= HayuyHbin noaxoa K research’y
= Experimental development

= 3aKto4eHue

CS MSU Graphics & Media Lab (Video Group) 29
www.compression.ru/video/


http://www.compression.ru/video/

M3yyeHne MeToaoB research’a o2
Hauyano nytu

@

s HeT yeTkoro

NOHMMAHUS, . -
C Yero HayaTb '
= Ob6blYHbIM Noaxon — 5

pewaTb 3a4a4y = ? ?

MeToa0M npob

N oWKnOOK,

KaK B Urpax
[IpoxoXxaeHne YacTu NepBoro yYpoBHS
B urpe «Syobon Action»

CS MSU Graphics & Media Lab (Video Group) Vashti Galpin et al., “Introducing Research Methods to Computer 30

www.compression.ru/video/ Science Honours Students,” in Conference of SAICSIT, 1999


http://www.compression.ru/video/

N3yyeHne meTtoaoB research’a 1
TUNUYHbBIE OLWNOKMK

= CdokycmpoBaTbCs Ha BHYTPEHHEN paboTte
cucteMbl (Koaa) BMECTO KOHEYHOW Lenu
= MOXET He NpMBECTU K UCXOAHOW Lienu
= MOXXHO HE 0CO3HAaTb, B YEM 3aKto4aIca research
= B34aTbCcs 3a cnuwkoM 6onbLuyto 3aaadvy
B3aTtbcs peanu3oBbiBaTb True-Motion OF Ha GPU
= MeTaTbCsa Mexay pa3HbiMK crnocobamum
pELLEHNS 3a4a4n

CS MSU Graphics & Media Lab (Video Group) Vashti Galpin et al., “Introducing Research Methods to Computer 31
www.compression.ru/video/ Science Honours Students,” in Conference of SAICSIT, 1999


http://www.compression.ru/video/

Research Methods
Kypc B University of the Witwatersrand

Ob6s3aTenbHbIN y4ebHbIN Kypc f
“Introduction to Research Methods” :

» [1poBoanTca ¢ 1998 roaa

= [OTOBUT MarncTpos 2
K HanncaHuto Research Report

B 1999 roay aBTOpbI Kypca onybnukosanu
CTaTbtO, rAe onMcann UCNosb3yEMYIO METOAUKY

N HeobxoamMble KadyecTBa uccnenoBartens

MN306paxeHune: repb University of the Witwatersrand 32

CS MSU Graphics & Media Lab (Video Group)
http://www.ernwaca.org/panaf/IMG/arton92.jpg

www.compression.ru/video/


http://www.compression.ru/video/

RAPHICS DIA LAB

HaBbIKUW, HY>XHble ANng research’a

= Kputnyeckoe MbllneHue

= CnocobHOCTb HaUTK MHADOPMALIMIO MO HY>XXHOWN TEME
= YMEHME OLEHNTb KavyeCTBO Yy>KON paboThl

= YMEHME KOHCTPYKTUBHO M KPATKO Bblpa)kaTb MbIC/N

= YMEeHue cpaBHMBATb M aHANN3MpOBaTb CTOPOHHME
NccneaoBaHns

= [IOHMMaHWe uenun nccneaoBaHus
= KOMMYHMKabenbHOCTb

CS MSU Graphics & Media Lab (Video Group) Vashti Galpin et al., “Introducing Research Methods to Computer 33
www.compression.ru/video/ Science Honours Students,” in Conference of SAICSIT, 1999


http://www.compression.ru/video/

Research Methods
[1peanoXeHHaa MeToauKa

GRAPHICS & MEDIA LAB
VIDEO GROUP

= JIEKLUMOHHbIN KypC

= TeCT Ha NOHMMaHWE KOHKPETHOW CTaTbU

= TECT Ha CpaBHEHME ABYX OYEHb MOXOXMX CTaTeN

= 0630p, Npe3eHTauuns crtatbn (aHaNor Hallero Aoknaaa)
= [lonck cTaTen Ha yKa3aHHylo TeMy

= PeueH3npoBaHMe HECKONbKUX CTAaTEN

= AHanus research-noaxonos B TepMUHAX
KOHKPETHOM 3a4a4u

= PeueH3npoBaHMe roToBOro ot4yeTa CTyAeHTa NpOLWbIX NIET

CS MSU Graphics & Media Lab (Video Group) Vashti Galpin et al., “Introducing Research Methods to Computer 34
www.compression.ru/video/ Science Honours Students,” in Conference of SAICSIT, 1999


http://www.compression.ru/video/

[1peanoXxeHHaa MeToaunKa
[IpMeHNUMOCTb B BUAeorpynne

= BONbLWMHCTBO MYHKTOB BbIMOHAIOTCS
(NMyCcTb U HEOCO3HAHHO)

= HeT Bbipa)XeHHOro 3Tana CaMoCTOATENbHOIo
DELIEH3MPOBaHNS C NOC/eayoLWeN NPoBEpPKOU

= [1OMCK CcTaTen yaule BbinosiHgeTcs 6e3
YETKOro NOHMMaHUa TOro, 3a4eM 3ToT
MOUCK HY>XEH

CS MSU Graphics & Media Lab (Video Group) 35
www.compression.ru/video/


http://www.compression.ru/video/

i CopaeprkaHue

s BBegeHue
s Bad Career Moves in Research
= HayyHbI noaxoa K research’y

= Experimental development
= Research vs. Engineering

= Kak pewaTtb 3agauy?
= RAISER/RESET

s 3aKJlloyeHune

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

36


http://www.compression.ru/video/

Research vs. Engineering

B yeM pasHuua?

“A scientist builds in order to learn;
an engineer learns in order to build”

Fred Brooks

YYyeHbIN

UH)xeHep

3HaeT, YTO UCTUHHO

3HaeT, YTO UCTUHHO

YMeeT npoBepATh
NpeAanoIoXXeHus

YMeeT OT/IMYNUTb NOSe3HOoe
oT 6ecnone3Horo

NweT HOBble 3HAHUS

[MpUMEeHSIET CTapble NPOBEPEHHbIE 3HAHUS

[omkeH 6bITb B Kypce
nocneaHnx
NccneaoBaHum

[omkeH 6bITb B Kypce
TEXHOMOrMN/MeToa0B, NOATBEPANBLLMX
CBOIO paboToCcrnocobHOCTb

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Steve McConnell, “Professional Software Development”, 2004

37
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Research Development
OcobeHHOCTU pa3paboTku nNporpamMm

= OCHOBHas Uenb pa3paboTKu: Noay4nTb
pabounm nNpoToTMN K ONybIMKOBATLCS

= Pa3paboTtka 6eccncrtemMHa (OTCYTCTBYET MJiaH)
= OTCYyTCTBYET AOKYMEHTauuda Koaa

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 38
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003


http://www.compression.ru/video/

Research Development
[IpnyKnHbI Npobnem

[IpMHUMNMaNbLHO pa3Hblie MOTMBALUK
anst pa3paboTku anropuTMa:
= bbICTpO NpoBepuTb nae n onybImMKoBaTbCH
“Quick and dirty” approach
= 3a/10)KMTb OCHOBY ANSA nocieayoLwmnx
nccneaoBaHum
= TpebyeT noapobHOro niaaHMpoBaHUs

= TpebyeT MHXXeHepHOoro noaxoaa
N NPOEKTUPOBAHUS NPOrpaMMbl

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 39
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003


http://www.compression.ru/video/

i CopaeprkaHue

s BBegeHue
s Bad Career Moves in Research
= HayyHbI noaxoa K research’y

= Experimental development
= Research vs. Engineering

» Kak pewatb 3agauy?
= RAISER/RESET

s 3aKJlloyeHune

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

40
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Research Development
Kak pewlaTtb 3aga4n?

[ns pewenus ntobon 3aaadun o6bIYHO:
= MOHSATb 3aZa4y n ee npobnemol

= COCTaBWUTb MJ1aH peLlleHns

= BbIMNOSIHUTB MNaH

m OMAHYTBbCA U NMPOAHAJTIUSNPOBATb MpoLuecC

Apantupyemo ana Computer Science

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 41
www.compression.ru/video Method,” 1947



http://www.compression.ru/video/

Kak pewiaTtb 3agady
Bonpockl NMOHMMaHUA

Bonpockl, Ha KOTOpble CTOUT UMETb OTBETHI
B Hayane paboTbl HaJ NPOEKTOM/3afauein:

= Kakoun pomkeH 6biTb pe3ynbtat?

= /IMeeT nun 3aaaya pelleHune (cyulecTByeT
NN anropuTM, KOTOPbIN ee peLlaeT)?

= B Kakmx cny4dasx AomkKeH nonyyaTtbcs
TpebyeMbln pe3ynbTaT?

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 42
www.compression.ru/video/ Method,” 1947


http://www.compression.ru/video/

Kak pewaTtb 3aaady
Bonpochkl nnaHnposaHus (1/4)

Bonpocbl, Ha KOTOPble CTOUT UMETb OTBETDI
nepen TeM, Kak HauMHaTb NMPOrpaMMmMpPOBaTb:

= Kak pewanu 3agayvy oo Bac?

Hanpumep, obnactn oTKpbITUS B CTEPEO UCKaIU
= [Ppu NOMoLWmM MallMHHOro obyydeHuns mn saliency maps

= npuMeHss Graphcut K Nosito BEKTOPOB U UCXOAHOMY
n30bpaxkeHunto, nepeseieHHOMY B NMpPOCTpaHCTBO LAB

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 43
www.compression.ru/video/ Method,” 1947


http://www.compression.ru/video/

Kak pewaTtb 3aaady
Bonpockl nnaHnposaHus (2/4)

Bonpocbl, Ha KOTOPble CTOUT UMETb OTBETDI
nepen TeM, Kak HauMHaTb NMPOrpaMMmMpPOBaTb:

= YTO He nonyuymnocb (noyemy He peLunsnn)?

[1poLusibie pelueHud
= OblNIM HecTabunbHbl BO BpeEMeHU

= BCe BepTuKasbHble NMHUU BblAENSINCD
Kak 06/1acTn OTKpbITUS

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 44
www.compression.ru/video/ Method,” 1947


http://www.compression.ru/video/

Kak pewaTtb 3aaady
Bonpocbl nnaHnpoBaHus (3/4)

Bonpocbl, Ha KOTOPble CTOUT UMETb OTBETDI
nepen TeM, Kak HauMHaTb NMPOrpaMMmMpPOBaTb:

= Kak peluatoTcs noxoxue npobnemsi?

EcTb anroputM, KOTOPbIN HaxoauT obnactu
OTKPbITUS MO KapTe rNybuHbl, NONYYEHHOMN C
KaMepbl KMHEKTA

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 45
www.compression.ru/video/ Method,” 1947


http://www.compression.ru/video/

Kak pewaTtb 3aaady
Bornpocbkl nnaHupoBaHus (4/4)

Bonpocbl, Ha KOTOPble CTOUT UMETb OTBETDI
nepen TeM, Kak HauMHaTb NMPOrpaMMmMpPOBaTb:

= YMPOLLAETCA N1 3aga4va, ec/iM Bbl HANOXUTE
OONONHUTENbHbIE OrPpaHNYeHns
(ewe oanH user input)?

byaeTt nu npolle yToYyHATb MacKy, KOTOPYIO
HapucoBasn noJsib3oBaTesib, BMECTO NOCTPOEHUS
C Hyna?

CS MSU Graphics & Media Lab (Video Group) G. Polya, "How to Solve It: A New Aspect of Mathematical 46
www.compression.ru/video/ Method,” 1947


http://www.compression.ru/video/

Kak pewiaTtb 3agady
OcHoBHble naen (1/2)

= OaHM 1 Te xe npobnemMbl BO3HUKAIOT
B pa3HbIX 061acTsaX

= B npouecce research cneayet
MCrosb30BaTh/AopabaTbiBaTh Yy>XXne noaxoabl

= B npouecce nporpaMMmMpoBaHnsa — Yy>XXOU Ko

CS MSU Graphics & Media Lab (Video Group) Nell Dale and John Lewis, “Problem Solving and Algorithm Design,” 47
www.compression.ru/video/ in Computer Science Illuminated Third Edition, 2007


http://www.compression.ru/video/

Kak pewiaTtb 3agady
OcHoBHble naeun (2/2)

= [IpakTnyeckn nobyto npobnemy npotue
pellatb MeToaoM “divide et impera”
(«pa3nensan u BNacTByu»)

TOYHO TaK Xe, Kak nuuuy npoule ectb

No KyCKaM, 4HEM LEJTMKOM

CS MSU Graphics & Media Lab (Video Group) Nell Dale and John Lewis, “Problem Solving and Algorithm Design,” 48
www.compression.ru/video/ in Computer Science Illuminated Third Edition, 2007
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i CopaeprkaHue

s BBegeHue
s Bad Career Moves in Research
= HayyHbI noaxoa K research’y

= Experimental development
= Research vs. Engineering

= Kak pewaTtb 3agauy?
= RAISER/RESET

s 3aKJlloyeHune

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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Research Development
Bo3MOXHbIN noaxoa

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. [NpoBepka M3HayanbHOM naeun
2. NonyyeHne ctabunbHOro anropnTMa

3. [pofo/mKeHVe NCCNefoBaHNUA [, o Cacen 1.

Y npouecca ase dasbl: Iniil

= RAISER |
Reactive Assisted Information ........
Science Enabled Research Development

= RESET stable
Research Enabled Software Platiorm
Engineering Techniques Apply RESET ‘

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 50

www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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Research Development
RAISER

Llenb: nogHATL KayeCcTBO KoAaq,
reHepupyeMoro B rnpoLecce research

OcobeHHOoCTU:

= KOoa M MHCTPYMEHTbI HE HAaKIaabIBaOT
OrpaHNYeHnn Ha NpoLecc U MoryT 6bITb
B 1to6bon MOMeHT u3MeHeHbl (C — MATLAB)

= [lpyMeEHNM TOJNIBKO B NpoLecce pa3BnTus
HOBOW NAen

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 51
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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Research Development
PekomMmeHaaumm no RAISER

= /Icnonb3oBaHMe MOAYNbHOCTU

= KOMMEHTMpOBaHME HEOUYEBUAHBIX YacTeN
KoAa

= Hannume an3anH-AOKYMEHTa

= PerynsipHble code review
[lo KpanHen Mepe ABa YenoBeka paboTatoT Haa
OJHMM NPOEKTOM N NPOBEPAIOT KOA ApYr Apyra

= [1naH paboTt
[loapobHOCTb NMPONopLMOHanibHa CNOXXHOCTU

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 52
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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Research Development
RESET

Llenb: noBecTn npoBepeHHyo naeto Ao paboyero
NpoAYyKTa, BbIYUCTUTb KOA Ans éyayliero
NCMOJIb30BaHMS

OcobeHHOoCTU:

= [Mpeablaywmmn 3Tan 4yacTo BNEeYET NPUAYMbIBAHME
HeOobbIYHOWN apXUTEKTYPbI

O (DYHKLI,MOHaJ'IbHOCTb dJINlPpnNTMa HE MEHAETCH

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 53
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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Research Development
PekomeHaauun no RESET

= [lepenucbiBaTb MNIOX0 CTPYKTYPUPOBAHHbINA KOA

(C coxpaHeHMEM NOrnKmn)
[1pOTOTUN HE MOXET CTaTb NPOAYKTOM

= [logpobHO AOKYMEeHTMpOBaTb KO
= [loaroToBMTbL AOKYMEHTALUMIO A1 NOb30BaTeNS
= YOpaTb HEHYXXHble AEeTANN U3 UHTEPdeENCca

= BblUMCTUTb CNMCOK NapaMeTpoB

= Co3/aTb «4YepHbIN SLWLMK», He Tpebytowmm
TaHUeB ¢ 6ybHOM A/1s 3anycka

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 54
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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RAISER/RESET

[lpuMeHeHne B Buaeorpynne

OcHoBHble (NpobsieMHbIe) OTINYNSA:

= Research 6e3 npeaBapuTenbHOro nsjaHa

= OTCYyTCTBME NPOEKTUPOBAHUA KOAA

= [loBanbHOE NUCMNO/Ib30BaHME NPOTOTMMNOB

= OTCcyTCTBME code review Ha aTarne research’a

= OTCyTCTBME LIEeHTPanM30BaHHOIro 0bMeHa naesamm

OCHOBHOe cneacTeue: 3aTdarMBaHue npouecca

CS MSU Graphics & Media Lab (Video Group) Andre Oboler et al., "“Why don’t we practice what we teach?” 55
www.compression.ru/video/ School of Computer Science and Software Engineering, 2003
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i CopaeprkaHue

s BBegeHue
s Bad Career Moves in Research
= HayyHbI noaxoa K research’y

= Experimental development
= Research vs. engineering

« Kak pewatb npobnemy?
= RAISER/RESET

x 3aKJIrouYeHue

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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GRAPHICS & MEDIA LAB

Peannzauusa naen (1/4)
Y10 HY)XHO Ans 3ddeKTuBHOro research’a?

= [IOHATL 3aaau4y

Hy>xHO caenaTb

He Hy>XHO AenaTb!

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 57
www.compression.ru/video/ Lecture 19, 2007
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Peanuzauuna naoeun (2/4)
YTO HYXXHO Ans 3dPpdekTUBHOro research’a?

GRAPHICS & MEDIA LAB
VIDEO GROUP

= [lpoaHann3npoBaTb CTapble METOAbI
ee peLleHuns

A
ke,
S /
We N
oy
7
A \
ke e -

Hebe3onacHbin CNULIKOM LLUMPOKMM CNULIKOM rpOMO3AKNIA
CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “Research Methods Reference Materials,” 58

www.compression.ru/video Lecture 19, 2007
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Peanunsaunsa noeun (3/4)
UTo Hy>HO Ans athdekTnBHoro research’a?

= ChopMynupoBaTtb Lenu
Kakne aetanu Hy>XHbl?

pyneeas (6)

(

YCTPOWCTBO BENOCUTIERA / » y‘
«
o6on (17) j

NoRceRenbHLIMH Al i oyl
acxum (27) / 10 ”(."7) [3% ”
: - rpuncsz ) pyne (4) |

n 19]
w

5 a (18

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “Research Methods Reference Materials,” 59
www.compression.ru/video/ Lecture 19, 2007
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Peanunzaumnd naoeun
SMART uenu

= Simple
JTrobon yenoBeKk AOMKEH NErko NOHSATb, YTO
Bbl XOTUTE cobpaTb Befiocunea, a He MOTOLMKI

= Measurable

= Achievable

= Relevant

= [ime-Constrained

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 60
www.compression.ru/video/ Lecture “Setting Objectives”, 2006
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Peanunzaumnd naoeun
SMART uenu

= Simple

s Measurable
«CpenaTtb KpyTOM Benocunea» — HeM3Mepumas Lenb

= Achievable
s Relevant
s [ime-Constrained

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, "Research Methods Reference Material,” 61
www.compression.ru/video/ Lecture “Setting Objectives”, 2006
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Peanunzaumnd naoeun
SMART uenu

= Simple
s Measurable

= Achievable
«CpenaTtb uenb BenocMneaa U3 aepeBa» —
HeAOCTMXUMas Lesb

s Relevant
s Time-Constrained

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 62
www.compression.ru/video/ Lecture “Setting Objectives”, 2006
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Peanunzaumnd naoeun
SMART uenu

= Simple
s Measurable
= Achievable

= Relevant
Hanpumep, 0obUTbCA OTKPbITUS BENOAOPOXKN PSAOM
C JOMOM He BNUSET Ha cOOpKY Benocmneaa

s Time-Constrained

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 63
www.compression.ru/video/ Lecture “Setting Objectives”, 2006
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Peanunzaumnd naoeun
SMART uenu

= Simple

= Measurable
= Achievable
= Relevant

= Time-Constrained

J1o/mKeH cyLwecTBOBaTb CPOK OKOHYAHUSA COOPKM
Ka)kI0ro KOMMOHEHTa W Beflocuneaa B LIENIOM

CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 64
www.compression.ru/video/ Lecture “Setting Objectives”, 2006
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= YbeauTbcs, YTO nnaH npuBoAUT K AOCTUXKEHUIO
Liesin, U CniiaHupoBaTb paboTy

%\‘ e ’0' — 7
O ..Enm. L"].J;n
-‘@ e%‘ ,s‘ 97 f l

P

2]
Bpoae, nnaH aceH JTO Benocunen?
CS MSU Graphics & Media Lab (Video Group) Steve Hunt, “"Research Methods Reference Materials,” 65

www.compression.ru/video/ Lecture 19, 2007
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Cnncok Ang yteHus
Ecnu Bbl XoTUTE Yy3HaTb 60/bLLE

= Steven S. Skiena, "The Algorithm Design Manual,
Second Edition,” 2008

= http://homepages.stca.herts.ac.uk/~mcom0081/index

.html

MaTepuarnsl Kypca Research Methods 13 University
of Hertfordshire School of Computer Science, 2007

s http://www.cs.umd.edu/~oleary/gradstudy/
“Graduate Study In The Computer And Mathematical Sciences: A
Survival Manual,” 2009

s http://pdos.csail.mit.edu/scigen/
[eHepaTop Hay4YHbIX CTaTen

CS MSU Graphics & Media Lab (Video Group) 66
www.compression.ru/video/
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http://pdos.csail.mit.edu/scigen/

1. David A. Patterson, “"How to Have a Bad Career in Research/Academia,”
in First Symposium on Operating Systems Design and Implementation,
Monterey, California, 1994.

2. Vashti Galpin, Scott Hazelhurst, Conrad Mueller, and Ian Sanders,
“Introducing Research Methods to Computer Science Honours Students,”
in the Proceedings of Conference of the South African Institute for
Computer Scientists and Information Technologists, Hartebeespoort,
South Africa, 1999.

3. Nell Dale and John Lewis, “Problem Solving and Algorithm Design,”
in Computer Science Illuminated Third Edition, 2007.

4. Gordana Dodig-Crnkovic, “Scientific Methods in Computer Science,”
in the Proceedings Conference for the Promotion of Research in IT at
New Universities and at University Colleges, Skovde, Sweden, 2002.

CS MSU Graphics & Media Lab (Video Group) 67
www.compression.ru/video/
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i ﬂl/ITepaTypa (2/2)

s. Andre Oboler, David McG. Squire, and Kevin B. Korb, "Why don't we
practice what we teach? Engineering Software for Computer Science
Research in Academia,” in Technical Report 2003/139, School of Computer
Science and Software Engineering, Monash University, Australia, 2003.

6. G. Polya, "How to Solve It: A New Aspect of Mathematical Method,” 1947.

7. Organization for Economic Co-operation and Development, “Proposed
Standard Practice for Surveys on Research and Experimental Development.
Frascati Manual,” 2002.

s. Issues In Algorithm Design and Analysis, (2001). Available:
http://cs.wellesley.edu/~cs231/fall01/issues.pdf

o. Steve Hunt. Research Methods Reference Materials (2007)
Available: http://homepages.stca.herts.ac.uk/~mcom0081/index.html

CS MSU Graphics & Media Lab (Video Group) 68
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GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 69
www.compression.ru/video/
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PeLieH3npoBaHMe A0KNaa0B
Bepcusa 3.0

GRAPHICS & HEDIA LAB

= Cpasy nocne oKoOH4YaHUSA A0oKMaaa AoOKAaa4vuK
BbICbl/TAeT BCEM JIMHK Ha Mpe3eHTauuto

= [locne oKOHYaHWA AoKlaja YCTHO NMporoBapuBatoTCs
TOJIbKO 3aMe4yaHUA MO
= CTPYKTYpe noknaga (HeCBA3HOCTb pa3genos U T.n.)
= presentation skills (Bkntovas nyTaHns B Noka3aHUSIX)
= CYTW AOKNaga

= /lcnonb3ys BbICNaHHYIO NPE3EHTALMIO, KaXablV

NMMCbMEHHO (POpMasIM3yeT CBOM 3aMeyaHus
1 BbICbITAeT UX AoKNaa4vnky (4epes ryrno-gpopmy)

CS MSU Graphics & Media Lab (Video Group) 70
www.compression.ru/video/
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PeLieH3npoBaHMe A0KNaa0B
Bepcusa 3.0

GRAPHICS & HEDIA LAB

= CpoK OTnpaBKM 3aMeUYaHMN — YTPO CNeAYHoLLEro AHS
= JlorM4yHo 310 Aenatb B TedeHne 20 MUHYT
Cpa3y nocsie ceMnHapa
= Jloknaa4ymk caMm noaBoauT UTOMU

= Pe3ynbTaTbl peueH3npoBaHns A0K1aAa BblKNaabiBalOTCS
NS BCeX B (hopMaTe Kpocc-peLeH3npoBaHus

= [1pn npoumnx paBHbIX noowpseTcs 60NbWNN NPOLEHT
KOHCTPYKTUBA (OTHOLUEHUE MPUHATBIX K 06LEMY), @ He
MaKCMMYM MO YUCNY 3aMevyaHni

= CpoK noaseaeHuns UTOoroB — AeHb. VicnpaBiieHns —
Hepensd

CS MSU Graphics & Media Lab (Video Group) 71
www.compression.ru/video/
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PeLieH3npoBaHMe A0KNaa0B
Bepcusa 3.0

GRAPHICS & MEDIA LAB
VIDEO GROUP

= [111OChI:
= JKOHOMUWA BpeMEeHU nocne AoKaaa
= JKOHOMWSA HEpPBOB
= YUMMCS KpaTKO 1 eMKO (pOpMYy/IMpOBaTh MbICNU

= MUHYChI:

» OTCcyTCTBME 06YYEHUS peLeH3UpOBaHMIO
TPEeTbero Kypca

= [lOTOMY Ha4ano KaXkaoro OCEHHEro ceMecTpa
NpoOBOAMM MO CTapon (MONHOCTbIO YCTHOM) CXEME

CS MSU Graphics & Media Lab (Video Group) 72
www.compression.ru/video/


http://www.compression.ru/video/

JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:
= BbINYCKHMKW B acnuUpaHTypax
AHrnum, ®paHummn, LLiBenyapum
(B Poccnn B MI'Y n UMM mm. Kengpliwa)

= BbinyckHMKaMuM 3alLmLLEeHbl 5 ancceptauni

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO

CS MSU Graphics & Media Lab (Video Group) 73
www.compression.ru/video/
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