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OunnoMHbie paboThbl

TeMbl / HanpaBsieHUA

MepuuuHa: puarHoctuka JIOP-3abonesauuu (3D Slicer)

TexHonormn: Python / OpenCV / Qt / OpenFOAM / CMake / C++ ...
MpurogHocTb: bakanasp / MarucTp

Bo B3auMogencTemm ¢ KnHM4yeckon bonbHULen PAH cnnaHmpoBaH pag 3aga4y B npoekTe “Cuctema
NnoAOep>XKN COCTaBAEHMSA NiaHa onepaunn n gnarHoctukn JIOP-3abonesaHnin”. Habop 3agay
notpebyeT [OCTAaTOYHO pPa3HOMIAHOBLIE 3HAHMA - OT pa3paboTKy NAArMHOB N aHaM3a n3obparkeHnn
(KaK MeTofaMm BblHMCAUTENbHON reomMeTpum, Tak 1 ML) go obecneyeHns HeobxoaMMOro ypoBHs
NPOV3BOAMNTENIbHOCTM

1. Nownck u BblgeneHune:
o MloucK u BblgeneHne HOCOBOW NEPErOpoaKM
o [lonunnos, ageHoONa0B U T.M.
o PelwéTyaTblx apTepuit
2. Onpepenexue:
o IcKpmBSIEHNS HOCOBOW MeperopoaKkm
o Y3KOro MecTa 1 pacyéT nnowanun/obbéma gbixaTenbHbIX Na3yx
o YTONLWeHNa cnn3nctom 060n04Kkm
3. XBaTaeT M OblXaHWUA Ha OCHOBE OTHOLUEHUSA NHAEKCA MacCbl TeNa U Naowaan AbixaTeabHoro
npocseTa? (MOKa3aHOo /i XMPYpPruyekoe nevyeHune xpana)
4. PacyéT MaplupyTa NnpoBeaeHns UHPpYHAMBYnoToMnm
5. Y4éT rasogmnHamMmnyecknx ahekToB 1 MogenmpoBaHne abixaTebHOro rnpowecca

Ha TeKyLWuin MOMEHT B paMKax 2 AMMIOMHbIX paboT anpobupoBaHbl HEKOTOPLIE METOAbI BbIAENEHMS
aHOMaNunin 1 MoaenmpoBaHnsa AblxaHus. TpebyeTcs:

1. pjouccnenoBaHue C 10BeAEHNEM [0 NPAaKTUYECKOro NPUMEHEHNS

2. pelleHne oCTasIbHbIX UCCNea0BaTEeNbCKO-MPAKTUYECKMX 3a4ay

3. NPUMEHEHNE CUCTEMbI MAaTEMATNYECKOr0 MOENNPOBAHNSA (MMetoLLasica nuueH3ns JIOFOC) npw
MOAENMPOBAHNMN AblXaHUS

NapannenbHoe nporpammuposaHue / High performance computing

Contention-aware synchronization objects

TexHonormn: C++ [ C/ Linux / eBPF / ...
MpurogHocTb: bakanasp / MarucTp

NccnepnoBaHus n nopaboTka npuMUTMBOB CMHXPOHM3auum glibc/sapa OC ons nepekntyeHns
cTpaTern CUHXPOHM3aLMM UCXO4A N3 aHaIM3a TeKyLwero npoduna NCNOJHEHNUS MPUSIOXKEHNA 1
3arpy»eHHocTn OC (contention level). KoHeyHas uenb - PR ¢ aganTnBHon peann3aumnen 6a3oBbix
NPUMUTMBOB B TECHOM B3aUMOAENCTBUM C NaaHMpoBLmkoMm OC

Open Source & Linux Lab - http://wiki.osll.ru/
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Onucanwue npobnemsl Ha nNpumepe Postgres
ba3oBas naes onpeneneHuns contention level

Ha Tekywwnin MOMEHT B paMKax 2 AUMNJIOMHbIX paboT BbIOpaHbl MEXaHU3Mbl NOTYYEHUS METPUK MpK
paboTe NpuMUTMBOB 1 HekoTopble bubanoTekn/CYB ana TecTupoBaHusa peweHuin. TpebyeTcs:

1.
2.

YDB

pa3paboTka opMysibl onpeaeneHns contention Ha OCHoBe 3alaHHbIX METPUK
BHeApeHue afantmeHoro MUA-perynsTopa B anropuT™ NnepektoyeHuns ctpaternm paboTsl
NMPUMUTNBOB CUHXPOHM3ALMN

. TECTMPOBAHME Ha Pa3NyHbIX Nohunax Harpy3kn 3 BoibpaHHbIX CYB[ ¢ nopaboTkamm

adanTUBHbIMKU NMPUMNTNBaAMIA

Habop Mo TemMe BpEMEHHO MPUOCTAHOBJ/IEH B CBA3M C HaMnoJHEHWEM Habopa CTYAeHTOB
Y KYp1pYIOLLEro COTPYAHMKA CO CTOPOHbI Yandex

TexHosnormn: C++ / YDB / etcd / CMake / ...
MpurogHocTtb: 6bakanasp / maructp / HAP

Yandex B Ka4yecTBe AWMJIOMHbIX U MpakTuYeckmx paboT noctasnseT pag 3agay no YDB. KomaHAaa
Onera JJopoHWHa (BeLyLWni NPaKTUK Mo || nporpamMmmMmmpoBaHunio) 13 Yandex nognepxusaeT paboTy ¢
ANNJIOMHUKOM K obecnedynBaeT 3KCNepTM3y B yKasaHHoN obnactu

Pa3paboTka HOBOWN DYHKLIMOHANLHOCTKN U yny4yweHun B SDK Ha a3bikax: Go Java Python C++
Pa3paboTka NoSQL-agantepa kK CYB[l ydb Ha ocHoBe npoTokona etcd: Heobxoammo
peanun3oBaTb NpoTokKon etcd Ha ocHose YDB (akTuBHO ncnonb3yetca GRPC), coxpaHus
NPOV3BOAMTESIbHOCTb U NHbIE 3aJaHHbIe NapaMeTpbl CUCTEMBI

NHTerpaunsa R7 office n YDB

Mopnep>xka HOBbIX (hefepaTMBHbLIX NCTOYHMKOB Ha Go (kak PostgreSQL, MySQL, MS n 1.4.)
KewwimpoBaHue NpoYnTaHHbIX AaHHbIX U3 S3. B YDB (hefepaTuMBHbIX 3anpocax
noafepXnBaeTCs YTeHNe N3 BHeLWHero NCTO4YHUKa S3. YTeHne faHHbIX U3 Takoro MCTOYHUKA
MOXKET ObITb MeASIEHHbIM, @ TaK)Xe AaHHbIE B HEM MOTYT XPaHUTbLCA B HECTPYKTYPMUPOBAHHOM
BMAE json,csv,xml,raw 1 gaxxe B CXxaToM npenctasneHnn. Npepnaraetcs B kavyectse HAP
pa3paboTaTb KewnpoBaHme Ha ANCKEe NPOYUTaHHbIX AAHHbIX B Y)K€ NOArOTOB/IEHHOM U
pa3)aToM BuAe A1 YCOPEHNUS U MUHMMU3ALUN HAaKNagHbIX PAacX040B NPY NOBTOPHOM YTEHUN
TaKMUX OAHHbIX.

ABTOCKEWIMHI NOTOKOBbLIX 3anpocoB. BHyTpu cepeuca Yandex Query noaaepXxXunsBatwTcs
MOTOKOBbIE 3anpockl, 06paboTKa B KOTOPbLIX ABNAETCH HeCKOHeYHON. MICTOYHMKAMK B TaKuX
3anpocax fBnsaTCA 6eckoHeuYHble o4epeamn coobuweHmn. Ansa obecnevyeHuns
O0TKa30yCTOMYMBOCTU N rapaHTUA SOCTAaBKN AaHHbIX MCMOJb3YIOTCSA Tak Ha3blBaeMble
4eKMnouHTbI. Ho npu 3ToM B npouecce paboThbl TakKMX 3aNPOCOB MOXET YBEANYNTLCH 00bEM
NOCTYNAeMbIX fl@aHHbIX U B 3TOM CJly4ae HY)KHO MMEeTb MeXaHW3Mbl /19 OLLEHKMN U
MacwTabmpoBaHNs 3aMpPoCoB (B TOM YMC/IE N COCTOSHUIN KOTOPbIE COXPaHATCS Npu
NPOXOXAEHNW YEKMOHNTOB)

MnaHupoBLLKK ANA 3anycKa 3anpocoB B YQ. HekoTopble cUCTeMbl MOALEPKMBAKOTCA
3anycCK 3anpocoB no pacnucnucaHuns (ans cron). NMpuMepom Takom CUCTEMbI ABNSETCS
snowflake. B paboTe npefnnaraeTcs NnpoBecTn NCCef0BaHNe CyLLeCTBYOLWMNX CUCTEM KOTOpbIe
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npefniaraloT noxoxue pelleHne. Ha 0CHOBe 3TOro aHaan3a nNpeasoXnTe BapuaHThbl peLleHuns
ona Yandex Query u paspaboTtaTb NpoTOTUN 415 NPELSIOKEHHOr0 peLleHuns.

e NMPOABUHYTHIA NJIAHUPOBLUUK KOTOPbIA YYUTbIBAET JIOKAJIbHbIA NJIEUCUHT C Y4€TOM
BOCTYNHbIX PECYPCOB ANA NOTOKOBbIX 3anNpoCoB. Tekyllasa peanmsaumns aaroputma
naaHMpoBaHMa MMbo yMeeT SIBHO 3aCensdThb 3anpocC Ha OAMH XOCT UK XXe 3acendTb C y4eTOM
LOCTYNHOM NamsATu. Takme cTpaTermm He Bcerga 3p@eKTUBHbI C TOYKU 3pEHUSA NCMONb30BaHNS
pecypcos. [NpennaraeTcs y4uTbiBaTb CTPYTKTYPY rpacoB 4T0Obl MUHUMU3MPOBATL YNCII0
nepeccblIoK U y4nTbIBaTh Apyrue notpednsemole pecypcbl npu nnaHuposaHunm CPU/Mem/Net

Mcuxonorus: case analysis

TexHonormn: Web / Machine learning / ...
MpurogHocTb: bakanasp / MarucTp

Bo B3aMmMoaencTsnm CO CNeLmnanmcTomM npeaMmeTHon 06aacT NCUXON0rmm peeHns KOHMINKTHBbIX
CuTyaumn/nugepcTsa v T.n. TpebyeTca paspaboTaTb NPOTOTUN CUCTEMbI NOSAEPXKKN OLLEeHKM paboThbl
obyyvatowmxca B rpynnax. CucrtemMa coaepX uT Kak MHPaCcTPYKTYPHYHO YacCTb C
nopTasioM/MaTepuanamu/asTopusaument..., Tak 1 UHTeNNeKTYasbHYI0 YacCTb:

LefleHune no rosocam
aHann3 NoBeLeHns

cKopee BCero, 1006yyYeHne NMELLNXCS MoLenen

co3aaHne pekoMeHaauun n nogdbop NoaxoasaLLero CTuaa NoBeaeHns 419 KOHKPETHOro
obyyatowerocs

LN E

Ha ypoBHe uapeun (KkoHcdepeHuuum...)

1. OnTumMmnsaums BbigeneHns namMaTy B jemalloc n 0CBOBOXAEHNS 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 rOTOBHOCTY K C/IMAHUIO 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 (Cernyac eCTb TOJbKO Ha AaHHbIX)
4. Fuzzing:
o YyacTue B pa3paboTke centipede B 4acTK pacnpefenéHHOCTU U NPUBHECEHNS Y4ETa
MHOIOMOTOYHOCTU B @aHaNU3 Tpacc

Tekyuwiue TeMbl

MarucTpaHThl

1. WvwkuH A., “Pa3paboTka anroputMa afanTUBHOIO YrpaBieHUs CTpaTeruaMmm CUHXpoHU3aLmm
B 3aBUCUMOCTU OT YPOBHS KOHKYpeHUun 3a pecypcbl”, 19T 2026

Open Source & Linux Lab - http://wiki.osll.ru/
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Bbakanaspbl

3allULLEHHbIe TeMbl

MarucTtpsl

10.

11.

12.

13.

14,

15.

KawwuH I., “Pa3paboTka asroputma afanTMBHOMO yrpasieHns CTpaTernsiMm CUHXpoHU3aLUmm B
3aBUCUMOCTU OT YPOBHA KOHKYpeHUumn 3a pecypcbl”, UTMO 2025

. TanaweHko M. “PazpaboTka NoSQL-agantepa k CYb/J ydb Ha ocHoBe npoTokosa etcd”, NITU

2024

CamcoHoB 1. “Cuctema nogaep>xKu coctabBsieHUs rnyiaHa onepaunmn n anarHocTuku J10P-
3abonesaHuin”, NTMO 2024

EropbiyeB A. “Cuctema rognep>xKu cocTaB/IEHNA niaHa onepaumm n guarHoctmkm J1I0OP-
3abonesaHunn”, NTMO 2024

LLlaxoB A. “PaspaboTka cTpaTeruu niaaHupoBaHWUs BbIYNC/INTETIbHbIX MOTOKOB C LieJbio
npoBepku anHeapusyemoctu lock-free anropntmos”, IITUN 2021

HapexuH H. “Pa3paboTka Komrnaekca CKOPOCTHON BUAEOCHEMKMN C BO3MOXKHOCTbHO
aBTOCOMNPOBOXAEHNA neTalmx obbekToB”, 2020

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

. [opoHuH O. "ABTOMaTnyeckoe fuzzy-nnaHnpoBaHue rMoTOKOB C NMOMOLLbIO relacy ans

obHapyXeHus omnbok B MHOrornoTo4YHom koge", Ay 2018

KapynuH H. “UccneposaHne n paspabotka MeTOA0B obecrnevyeHns 3agaHHON
rpon3BOANTE/IbHOCTU CUCTEMbI aHaJin3a nocaegoBatesibHocTen reHoma”, IITU 2017

Aublk A. “PaspaboTka npoToKo1a hopMupoBaHus n nepegaqmn Bektopa coctosiHma O3C TUK-
M.”, "TMO 2017

Fanumynnund M. “PaspaboTka aganTUBHOW CTpaTeruv CUHXPOHU3aLmUm NoToKOB B
KOHKYPEHTHbIX CTPYKTYpax AaHHbIX, 0OCHOBaHHbIX Ha flat-combining”, N3TN 2016

PanoTkuH H. “Pa3paboTtka cTtpaTtermv flat-combining A5 KOHKYPEHTHbIX CTPYKTYP AaHHbIX Ha
npumepe bnbanoteku libcds»"”, NITW 2015 (+ banTpalwiesny)

JNecHoBa O. “Pa3paboTka MeTon0B basiaHCUPOBKU Harpy3Kku A5 naaTt@opMbl MOLENPOBAHNSA
cetey NS-3”, N9TU 2013 (+ banTpalesuy)

AnekceeBa A. “Pa3paboTka anroputma mMapLupyTu3aLmm becrnpoBoiHbix Mesh-ceTel B
YCJIOBUSIX OrpaHn4YeHnsi Ha sHepronoTpebaenne y3nos”, NITW 2013 (+ banTpalwiesny)
AnekcaHgpoBa C. “Pa3paboTka cpeacTBa MOAENPOBAHNS MPOCTPAHCTBEHHON CTPYKTYPbI
benkoBbix moniekyn”, AY 2010

Bakanaspsl

. MaHueBa T., “Pa3paboTka a/ropuTMa aganTUBHOIO yrpaBaeHns CTPATErnsMy CUHXPOHU3aLMm

B 3@BUCUMOCTU OT YPOBHSA KOHKYypeHUun 3a pecypcbl”, IITN 2025
MocuH K., “Pa3paboTka rnpuaoxxeHus MHHOPMaLMOHHOIr 0 B3auMOAENCTBUSA C
paanoTexHndeckumm komnnekcamm”, N3TN 2025

. Hukntun [. “PaspaboTka cnctembl pa3BEPTbIBAHNSA NPOrPaMMHbIX MPOAYKTOB B paMKax

KOHBeviepa CUCTeMbI HerpepbiBHOU nHTerpaunmn”, 1IITU 2024
LiBew A. “Pa3paboTka CUCTEMbI yripaBAEHNS Ha3eMHbIMU U3MEPUTEIbHbIMU CPEACTBaMMN”,
15T 2021

. Unkaniok A. “Pa3paboTka MHpPacTpyKTypbl pa3BEPTbIBAHNSA NPOrpaMMHbIX apTedhakToB B

cucTeme HernpepbiBHOW nHTerpaummn”, CI6rmny 2021
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6. WoxwuH E. “MiHTepakTuBHas kapTa yHuBepcuTeTa ¢ otobpaxeHuneM pacrnvcaHnsa”, N1ITN 2016
7. Koponés t0. “PaspaboTka rnoacucTemsl BU3yaam3aumm CO3BE3ANSA HABUraLIMOHHbIX
KocMudeckux annapatos”, IITU 2009 (+ KadTacbeB)

Cneuuvanucrbl

1. JlarytyeB H. “PaspaboTka cucTeMbl HENpPepPbLIBHOU MHTErpaLmny A1 LeseBbix naaTthopm
3awnéHHbix OC”, PTTMY 2021

2. WmbirnH E. “Pa3paboTka KOHBENEPHOWU CUCTEMbI NOALAEPKKN XNIHEHHOIO LnKaa cOopku
rnporpaMMHbIx npogykTos”, PFTMY 2021

3. Ky3HeuoB H. “MTpoekTupoBaHmne 6€30nacHOCTH ONTUKO-3IEKTPOHHOU cTaHumn”, PTTMY 2020

ApxuB

1. OopaboTka anroputmoB geTekuum Data race B valgrind helgrind n drd no cyuiecTsyoLinm
owmbkam / 3anpocam

2. AnropuTMsl, Tpebytowme peanusaunm n fopabotku B libcds, 06bI4HO eCTb YTO yNyyLINTb U
YCKOPUTb MO CPaBHEHUIO C peasin3aumnen n3 craten

3. OcHoBaHHOe Ha aHanm3e Koaa fuzzy-nnaHMpoBaHME NOTOKOB C NpuMeHeHnem lincheck ons
obHapyxeHunsa owmnbok B MHOrONOTOYHOM KoAe

4. MMepecMoTp TeKyLWmMX YNCTbIX lock-free anroputmoB B cTOpoHy Hardware Transactional Memory

5. UtepaTopsl B lock-free kKoHTenHepax (Multi Array): B CTpykType faHHbIX “Feldman's Multi
Array” B libcds 0o6aB1Tb BO3MOXHOCTb paboThl C KJlO4YaMM NepeMeHHON AINHbI Yepes CrMCoK
Konnmsum B y3nax. Tun lock-free cnucka noskeH 3agaBaThCs U3BHe (B Traits) - cenvac ecTb
Tpu peanusaunn - Michaellist, LazyList, IterableList

6. JopaboTkm hpx

7. CpaBHUTENbHbIN aHaNN3:

o MpoussoantensHocTs STM ana Java / Haskell / Closure
o [MpownssoantesibHocTe HTM B Open)DK

o Mpoun3BoanTenbHOCTb HTM

o [Mpon3soanTenbHOCTL scalable annokaTtopos (C++)

8. [B npopaboTke] OopaboTka npumeHeHns HTM B OpenJDK (BBoOLHas CTaTbs U OT TOrO Xe
aBTopa, HebonbLlon BBOAHLIM AoKAaano TM B npuHuune). Cama peannsauns bbina coenaHa B
1.8 no 3Tom 3agave

9. PelweHune 3aa4 no pacMpeHunio GyHKLNOHaNbHOCTN MOLEIMPOBAHNS CeTEBbIX NMPOTOKO/10B B
cnmynatope NS-3 (C++)

10. CpaBHUTENbHbIA 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++)

Cetn

NetAnim

TexHonorumn: Qt / C++ / CMake
lMpuroaHocTs: 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
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