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OunnoMHbie paboThbl

TeMbl / HanpaBsieHUA

MepuuuHa

3D Slicer

TexHonormn: C++ [/ Qt / CMake / ...
MpurogHocTb: 6akanasp / MarmucTp

Bo B3aumMoaencTemm ¢ KNMHnYeckon 6onbHuuen PAH cnnaHmpoBaH pag 3agay B npoekTe “Cuctema
NoALEPXXKN COCTaBNEHMSA niaHa onepaunn n guarHoctuky JIOP-3abonesarHnin”. Habop 3agnay
notpebyeT 4OCTAaTOYHO Pa3HOMIAHOBbLIE 3HAHWS - OT pa3paboTKM NAarMHOB 1 aHann3a n3obpakeHnn
(kak MeToAaMu BbIYUCAUTENBHON reomeTpun, Tak u ML) no obecneveHns Heo6X0AMMOr0 YPOBHS
NPOV3BOAMNTESIbBHOCTM

1. Mownck v BblIOeNEeHue:
o TloncK v BblgesieHne HOCOBOW Meperoposikm
o losnnos, ageHoMaos 1 T.M.
o PelwléTYyaTbIX apTepuit
2. OnpepeneHue:
o VIcKpMBJIeHUS HOCOBOW MeperopoiKm
o Y3KOro mecta 1 pacyéT nnowann/obbémMa abiXxaTeNbHbIX MNa3yx
o YTONLWEHNS CAn3McTon 060104KM
3. XBaTaeT /i OblXaHUs Ha OCHOBE OTHOLLEHNS MHAEKCa MacChl Tena v Nnowaamn abixaTesbHOro
npoceeTa? (MoKa3aHo Nn XMpypruyekoe sevyeHne xpana)
4. PacyéT MapLupyTa nposefeHuns UHOYyHANbynoToMun
5. Y4éT rasoamnHaMmyecknx spHeKTos 1 MoAeIMpoBaHNe AblxaTeSlbHOro npolecca

MapannenbHoe nporpammupoBaHue / High performance computing

Contention-aware synchronization objects

TexHonorum: C++ / C/ Linux / eBPF / ...
lMpurogHocTs: Bakanasp / MarucTp

NccnepgoBaHma n gopaboTka NnpUMUTMBOB CMHXPOHM3aLUuUK glibc/agpa OC ana nepeknoyeHmns
cTpaTern CUHXPOHM3aLUmMM UCXOAA U3 aHasiM3a TeKyLwero Nnpoduas NCNOJHEHUS MPUJIOXKEHNS

OnuncaHwne [OMoJIHAETCS. ..

YDB

TexHonorumn: C++ / YDB / etcd / CMake / ...
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MpurogHocTb: bakanasp / MarucTp

Yandex B KayeCTBe AMMOMHbIX U NPaKTU4Yeckux paboT nocTasnseT pag 3agad no YDB. KomaHaa
Onera [lJopoHUHa (BeyLiMIN NPaKTKK Mo || nporpaMmMupoBaHunio) u3 Yandex nogaepxunsaet paboTy C
AVNIOMHUKOM 1 obecrneymBaeT 3KCNepTM3y B yKazaHHON 06nacTu

HUP:

Pa3paboTka HOBOWM (PYHKLMOHANLHOCTK 1 yay4yweHni B SDK Ha s3bikax: Go Java Python C++
Pa3paboTka NoSQL-apantepa k CYB[l ydb Ha ocHoBe npoTokona etcd: Heobxoammo
peanun3oBaTb NpoTokon etcd Ha ocHose YDB (akTuBHO ncrnonb3yetcsa GRPC), coxpaHuB
NPON3BOANTENBHOCTb U UHbIE 3a[laHHbIE MapaMeTpbl CUCTEMbI

WHTerpauus R7 office n YDB

NHTerpauna DBT v YDB denepaTuBHbIX 3anpocoB

MNMoanoep>xka HOBbIX hegepaTMBHbLIX MCTOYHMKOB Ha Go (kak PostgreSQL, MySQL, MS n T.4.)
Peannsauuns cuHka YDB B Apache Nifi

KewwiupoBaHue NnpoYnTaHHbIX AaHHbIX U3 S3. B YDB (hefnepaTuMBHbIX 3anpocax
noaaepXnBaeTcs YTeHNE U3 BHELLHEro NCTOYHWKa S3. YTeHne faHHbIX U3 TaKoro NCTOYHMKA
MOXeT BbITb MefleHHbIM, @ TakXXe AaHHble B HEM MOryT XPaHUTbCA B HECTPYKTYPUPOBAHHOM
BUAE jSON,CSV,Xml,raw 1 faxke B OKaToOM npencTtasneHun. Npepnaraetcs B kavyectse HUP
pa3paboTaTb KelMpoBaHme Ha ANCKe NPOYUTaHHbIX AAaHHbIX B Y)Ke NOArOTOB/IEHHOM U
pa3)aToM BuAe A5 YCOPEHUA N MUHMMU3ALUN HAaKNagHbIX PAacX0L0B MNP NOBTOPHOM YTEHUN
TaKMX BAHHbIX.

ABTOCKEMWIMHT NOTOKOBbLIX 3anpocoB. BHyTpu cepsuca Yandex Query nognepxusatTcs
NMOTOKOBbIE 3anpockl, 06paboTka B KOTOPbIX SBASETCA 6€CKOHEeYHOW. ICTOYHNKaMK B TaKMX
3anpocax SBAATCA 6eckoHeyHble ovepenmn coobweHunin. Ana obecnevyeHns
0TKa30yCTONYMBOCTW U rapaHTUA LOCTAaBKW AaHHbIX UCMOJb3YIOTCA TaK Ha3blBaeMble
4eKnovHTbI. Ho npu 3ToM B npouecce paboTbl TaKUX 3aMpoCoOB MOXKET YBENNYUTLCA 06beM
MOCTYMNaeMbIX AlaHHbIX U B 3TOM C/ly4ae HY)KHO MMEeTb MeXaHWU3Mbl AN OLLEHKMN U
MaclwTabrnpoBaHmMs 3aNpoCoB (B TOM YUCJIe 1 COCTOAHWUIA KOTOPbIE COXPaHATCA Mpu
NPOX0XAEHNN YEKNOHNTOB)

MnaHupoBLLKK ANA 3anycKa 3anpocoB B YQ. HekoTopbie cucTemMbl NOALEPKMBAKOTCA
3anycCK 3anpocoB no pacnucnucaHuns (ans cron). MpuMepom Takom CUCTEMbI ABSETCS
snowflake. B paboTe npepnaraetcs NnpoBecTn NcciefoBaHne CyWwecTBYOLWNX CUCTEM KOTOpbIe
npegnaratloT NOXoXXue pelleHne. Ha 0CHOBE 3TOro aHan3a NPeasioXNTb BapnaHThl peLleHuns
ona Yandex Query u paspaboTtaTb NpoTOTMN ANS NPELNI0OKEHHOM0 peLleHuns.

MpoABUHYTLIA NJIAHMPOBLLUK KOTOPbIN YYUTbIBAET NIOKaJIbHbIA NJIEUCUHT C YH4ETOM
DOCTYMHbIX PECypCcoB AJiI NOTOKOBbIX 3aNpPOCOB. Tekyllas peasvn3auns aaroputma
nAaHNpoBaHMa MO0 yMeeT ABHO 3aCensTh 3anpoc Ha OAMH XOCT WK XXe 3aCeNsnTb C Yy4eTOM
LOCTYNHOM NamATU. Takme cTpaTermm He Bcerga 3p@eKTUBHbI C TOYKU 3pEHUSA UCMONb30BaHNS
pecypcos. [peanaraeTcs y4nTbiBaTb CTPYTKTYPY rpadoB 4ToObl MUHUMU3MPOBATbL YNCIIO
nepeccuioK U y4nTbiBaTh Apyrue notpebdbasemsle pecypcbl npu naaHuposaHunm CPU/Mem/Net

Cetn

NetAnim

TexHonormn: Qt / C++ / CMake
MpurogHocTb: bakanasp
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HlopaboTka BM3yannsaTopa ceTeson cumynaumm NetAnim:

e OTobparkeHme 3arpy>XKeHHOCTN ceTeBbIX 04epegen, bydepos u T.0.

e OTobpakeHMe y310B Ha KapTe Npu N3BeCTHOM reorpauyecKkoM NoN0XEeHUN

e AHMMauus obbéma nepefiaBaeMblX AaHHbIX

e BO3MOXXHOCTb aHMMaLMKN B peasibHOM BpeMeHu C yrnpasJsieHneM Yyepes python-KoHcosb
e OTobparkeHne HanpaBAEHHOCTN aHTEHH

CpepncTBo pa3smBaeTca Mano ¢ 2017 rona, Ho npuMeHseTcs B cBA3ke ¢ NS-3. Xopoluasa npakTuka
paboThbl CO CTEKOM TEXHOJIOTMIA CO CPEAHUM MOPOrOM BXOXXAEHNS

Ha ypoBHe nuaeun (KkoHcdepeHuuum...)

1. OnTumMmnsaums BbigeneHns namMaTv B jemalloc n 0CBOGOXAEHNS NPU AeNaHnmn Cero U3 pasHbix
notokos (C/C++)
2. MponomxeHne npoekTa Thread Sanitizer (npumeHeHne Google TSAN yepes LLVM) gns
Open)DK:
o N3yyveHmne npobnem npmoctaHoBkmM paboT B 2020 roay
o [loBefeHne 00 rOTOBHOCTU K C/IMAHNIO B OCHOBHYIO BETKY
3. JopaboTka Google Thread Sanitizer, B 4acTu:
o YMeHblIeHne Yyncna false/positive npn noncke data/race
o MNoppepxka ABHbIX bapbepoB NamATH
o [lobaBneHune fuzzing NOTOKOB (Cenyac eCTb TOJbKO Ha AaHHbIX)
4. Fuzzing:
o YyacTue B pa3paboTke centipede B 4acTK pacnpefenéHHOCTN U NPUBHECEHNS Y4ETa
MHOIOMOTOYHOCTU B @aHaNU3 Tpacc

Tekyuwiue TeMbl

MarucTpaHThl

Bbakanaspsl

3allULLEHHbIEe TeMbI

Maructpbl

1. TanaweHko I. “Pa3paboTka NoSQL-agantepa k CYb/J ydb Ha ocHoBe npoTokosa etcd”, NITU
2024

2. CaMcoHoB I1. “Cuctema nognepxku coCTaBeHNA rJaHa onepaunm v anarHoctmnku JIOP-
3abonesaHunn”, NTMO 2024

3. EropbiyeB A. “Cuctema nogaepxku coctaBieHns rnaaHa onepaumm n aunarHoctmku JIOP-
3abonesaHnn”, NTMO 2024

4. Waxos A. “Pa3paboTka cTpaTeruy naaHUpPOBaHUs BblYNC/INTEbHbIX MOTOKOB C LIEJIbIO
npoBepkn anHeapusyemocTun lock-free anropntmos”, JIITU 2021

5. HapgexuH H. “Pa3paboTka KoMnaeKca CKOPOCTHOW BUAEOCHEMKM C BOZMOXHOCTbIO
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10.

11.

12.

13.

14.

aBTOCOMNPOBOXAEHNA neTalmx obbekToB”, 2020

Epos C. “flopaboTka anroputmos Google Thread Sanitizer”, AY 2018

HlopoHuH O. "ABTOMaTuyeckoe fuzzy-nnaHUpPoBaHMe MOTOKOB C MOMOLLbIO relacy Ans
obHapyXeHus omnbok B MHOrornoTo4YHom koge", Ay 2018

. KapynuH H. “UccneposaHne n paspabotka MeTOA0B obecrneyeHns 3agaHHoON

Mpon3BOANTEILHOCTU CUCTEMbI @aHasm3a nocaenoBaTesibHocTer reHoma”, 1I9TN 2017

Aublk A. “PaspaboTka npoToKos1a popMmnpoBaHus n nepegaqm Bektopa coctosiHma O3C TUK-
M.”, "TMO 2017

FanumynnnH M. “Pa3paboTka aaanTUBHON CTPATErMn CUHXPOHMU3aLUMN NOTOKOB B
KOHKYPEHTHbIX CTPYKTYpPax AaHHbIX, OCHOBaHHbIX Ha flat-combining”, 3TN 2016

PanoTkuH H. “Pa3paboTtka cTtpaTternv flat-combining A5 KOHKYPEHTHbIX CTPYKTYP AaHHbIX Ha
npumepe bubanoteku libcds»”, NITN 2015 (+ banTpawiesny)

JNlecHoBa O. “Pa3paboTka MeTon0B basiaHCUPOBKU Harpy3Kku A5 na1aTt@opMbsl MOLEIMPOBAHUSA
cetevi NS-3”, N2TWN 2013 (+ banTpaluesmny)

AnekceeBa A. “Pa3paboTka anroputma mMapLupyTu3aumm becnpoBoaHbix Mesh-ceTevi B
YCJI0BUSIX OrpaHn4YeHnsi Ha sHepronoTpebaeHne y3nos”, IITW 2013 (+ banTpawesny)
AnekcaHgposa C. “Pa3paboTka cpeacTBa MoAEANPOBAaHNSA MPOCTPAHCTBEHHOW CTPYKTYPbI
benkoBbix mosiekyn”, AY 2010

Bakanaspbl

1.

HukuTtuH [. “Pa3paboTka cMCTeMbl pa3BEPTbIBAHUS MPOrPaMMHbIX MPOAYKTOB B pamMKax
KOHBeviepa CUCTeMbl HernpepbiBHoV nHTerpauun”, N3TN 2024

. WBeu A. “Pa3paboTka cncTeMbI yrpaBaeHNSA Ha3eMHbIMU N3MEPUTESbHBIMU CPeACTBaMM”,

NI3TN 2021

Lukantok A. “PaspaboTka MHGPaCTPYKTYPbl Ppa3BEPTbIBAHWUS MPOrPaMMHbIX apTe(haKkToB B
cucTeme HernpepbiBHOW nHTerpaummn”, CI6rny 2021

LWoxwuH E. “MiHTepakTuBHasi KapTa yHuBepcuTeTa ¢ otobpaxeHuneM pacrnvcaHnsa”, N1ITN 2016
Koponés K0. “Pa3paboTka noacucTeMbl BU3yaan3aLmm co3Be34ns1 HaBUraymoHHbIX
KocMudeckux annapatos”, IITU 2009 (+ KadTacbes)

Cneuuvanucrbl

NaryTyes H. “Pa3paboTka cCMCTEMbl HEMPEPLIBHOV MHTErpauum 45 LUeAeBbIX Na1aThopm
3awnéHHbix OC”, PTTMY 2021

LMbIruH E. “Pa3paboTka KOHBEVNEPHOW CUCTEMbI MOAAEPKKN MUIHEHHOIO LUnKaa c6opkmn
nporpaMmmMmHbIx npoayktos”, PITMY 2021

Ky3HeuoB H. “IpoekTnpoBaHmne 6€30nacHOCTY ONTUKO-3IEKTPOHHOW CTaHummn”, PTTMY 2020

ApxuB

4.

. DopaboTka anroputmoB aetekuun Data race B valgrind helgrind n drd no cywecTtsytowmm

owmnbkam / 3anpocam

AnropuTmel, Tpebytowme peanmsaumm n gopaboTku B libcds, 06bIYHO €CTb YTO YAYYLWNTb U
YCKOPWUTb NO CPaBHEHUIO C peann3aunen n3 ctaten

OcHoBaHHOe Ha aHanu3e Koda fuzzy-nnaHMpoBaHMe NOTOKOB C NpuMeHeHneM lincheck ons
obHapyxeHunsa owmnbok B MHOrONOTOYHOM KoAe

MepecMoTp TekyLwmx YncTbix lock-free anropmtmoB B cTopoHy Hardware Transactional Memory
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5.

10.

NTepaTopsl B lock-free kKoHTenHepax (Multi Array): B CTpykType faHHbIX “Feldman's Multi
Array” B libcds 0o6aB1Tb BO3MOXHOCTb paboThl C KJl04YaMU NepeMeHHON A/INHbI Yepes CrMCoK
Konnmsunm B y3nax. Tun lock-free cnncka nonxeH 3agaBaTbhCs n3BHe (B Traits) - cenvac ecTb
Tpu peanusaunn - Michaellist, LazyList, IterableList

HopaboTkum hpx

. CpaBHUTENbHbIN aHaNN3:

o MpoussoantensHocTs STM ana Java / Haskell / Closure

o MpownssoantesibHocTe HTM B Open)DK

o [poun3BoanTenbHOCTb HTM

o [Mpon3BoanTenbHOCTL scalable annokaTtopos (C++)
[B npopaboTke] OopaboTka npuMmeHeHma HTM B Open)DK (BBOAHas CTaTbs U OT TOrO Xe
aBTopa, HebonbLion BBOAHLIM A0KAaano TM B npuHuune). Cama peannsauns bbina coenaHa B
1.8 no 3Tom 3agave
PeweHre 3afa4 N0 pacmMpeHnto hyHKLNOHAIbHOCTY MOAEeIMPOBaHNS CETEBbIX MPOTOKOJI0B B
cnmynatope NS-3 (C++)
CpaBHUTENbHbLIA aHaNN3:

o RCU npuMMUTKBLI N0 OTHOLEHUI0 K RWLock Ans pasnuyHbIX CTPYKTYP OaHHbIX (TYT

NPUAETCS HEMHOMO Napy CTPYKTYP MOXKET Ha rcu NepeBecTu, HO 3TO He CJI0OXKHO) (C++)
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