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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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e OnucaHue npobnemsl Ha Npumepe Postgres
e ba3oBasa nges 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. pa3paboTka popmysbl onpeneneHmsa contention Ha 0OCHOBe 3afl@aHHbIX METPUK

2. BHegpeHue aganTusHoro NUI-perynartopa B airopuTM NepeksloyeHmnsa ctpatermm paboTol
NPUMUTUBOB CUHXPOHMU3aL MK

3. TeCTUpoBaHME Ha pa3NnYHbIX NoPuaax Harpyskmn 3 BeibpaHHbix CYB[ ¢ nopaboTkamu
afanTVBHbLIMY NPUMUTMBAMU

Mcuxonorus: case analysis

TexHonorumn: Web / Machine learning / ...
[MpurogHocTs: Bakanasp / MarucTp

Bo B3aMMoaencTBIM CO CNEeLUanncTomM NpeaMeTHoN 061acT NCMXON0rnn pelleHmnst KOHPANKTHbIX
CUTyaumin/nnaepcTsa u T.n. TpebyeTcs pa3paboTaTb NPOTOTUMN CUCTEMbI MOAAEPXKKM OLLEHKUN paboThbl
obyyatoLmxcsa B rpynnax. CUCTEMa COAEPXKUT KaK UHPPACTPYKTYPHYHO YacTb C
nopTasoM/MaTepuanaMn/aBTopr3aLmen..., Tak U UHTENIEKTYabHYIO YacTb:

Le/leHne no rosocam
aHanu3 noeeneHns

cKopee Bcero, 1oobyyeHne MeLLNXCS Moaenen

Co3[laHNe pekoMeHZaumn n noabop NoaXoAsLLEero CTUAa NOBEAEHUS A1 KOHKPETHOMO
obyyatowerocs

Ll N =

JlormcTtuka um MapLipyTu3auma: nocTpoeHue MmapuwpyTtos bIJIA

TexHonorun: anroputmsbl / Python / C++ / TeoVIHpopMaunoHHbleChCcTeMb! / ...
MpurogHocTs: Gakanaep / MarmcTp

Mpw gocTaBke rpy308 aBTOHOMHbIMMK BIMJIA B xo4e pacyéTa MapLupyTa A0CTaBKK TpebyeTca
YYUTbIBaTb pa3nyHble (hakTopbl:

1. BecrnonéTHble 30Hbl

2. MorofHble haKTopbl BO BPEMEHWN Ha Pa3HbIX BbICOTaX
3. TexHu4yeckme orpaHnyeHns KoHkpeTHoro bIJ1A

4. ..

Mo aHanoruy ¢ CyLecTByOWUMN anropuTMamMmn, NCNob3yOLWUMUMCS NPU NOCTPOEHUN MapLLPYTOB
aBTOTpaHcrnopTa (A*, ero MoAUMUKaLNK, a TaKXe UHble 3BPUCTUYECKINE anropuTMbl) TpebyeTcs:

1. MNpoBecTn NPOTOTUNNPOBAHNE N CPABHUTESbHbLIN aHAIN3 NPUMEHUMOCTM MO Pa3INYHbIM
KpUTepnam (B TOM YUCe BPEMEHWN BbIYUCIIEHWIA) KNAaCCOB airopuTMoB A* ¢ mogudukaumnsamu,
MYpPaBbWHbIX N FeHeTUYeCKNX anropuTmMoB

2. MpnBHECTM B YHYET IBPUCTUK NOroaHbIe (haKTOPbl, MEHAIOLWMECS BO BPEMEHU

3. Ha ocHoBe npoBeAéHHbIX NCCnefoBaHnii, pa3paboTaTe NPOTOTUMN CUCTEMbI MOCTPOEHNS
MapLUPyTOB C BU3yann3aumen NnoCTPOEHHOrO MapLUPyTa U ero XapakTEPUCTUK
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4. PewnTb 3a4avy BbibOpa ONTMMaNbLHOMO MO 3aflaHHbIM KpUTepusM BpemMeHn ctapTta bIJ1A
Ha ypoBHe npen (KoHcdepeHuum...)

1. OnTuMmMsauns BoldeeHns NnamMaTy B jemalloc n ocBOOOXAEHMA NPU AeNTaHUN CEr0 N3 Pa3HbIX
notokos (C/C++)
2. MNpogomxkeHune npoekTa Thread Sanitizer (npumeHeHne Google TSAN yepes LLVM) ans
Open)DK:
o N3yyeHmne npobnem npmoctaHoBkmM paboT B 2020 roay
o [loBeneHne 0o roTOBHOCTMU K C/IMAHNIO B OCHOBHYIO BETKY
3. JopaboTka Google Thread Sanitizer, B 4acTu:
o YMmeHbLleHne Yucna false/positive npu noncke data/race
o MNoppep»xkKa ABHbIX bapbepoB NamMATH
o [lobaBneHue fuzzing NOTOKOB (Cenyac eCTb TObKO Ha AaHHbIX)
4. Fuzzing:
o YyacTue B pa3paboTke centipede B 4acTK pacnpefenéHHOCTN U NPUBHECEHNS YYETa
MHOFOMOTOYHOCTUN B @aHaNU3 Tpacc

Tekyuwiue TeMbl

MarucTpaHThbl

1. WnwkuH A., “Pa3paboTka anroputma aganTUBHOIO yrnpaBAEHNs] CTPATEMNSAMN CUHXPOHU3ALINN
B 3@BUCUMOCTU OT YPOBHSA KOHKYpeHUun 3a pecypcbl”, 19TUN 2026

Bbakanaspsl

3allULLEHHbIE TeMbl

Maructpsl

1. KawwuH I'., “Pa3paboTka anroputma afanTUBHOIo yrpaBJeHus cTpaTerusaMm CUHXPOHU3aLUmnmy B
3aBUCUMOCTU OT YPOBHA KOHKYpeHUun 3a pecypcel”, UTMO 2025

2. TanaweHko . “Pa3pabotka NoSQL-agantepa k CYb/M ydb Ha ocHoBe npoTokona etcd”, NITU
2024

3. CamcoHoB I1. “Cnuctema rnoanep>xKu cocTaB/IeHUA rnJiaHa onepaumn n anarHoctukm J1I0P-
3abonesaHuin”, NTMO 2024

4. Eropbiyes A. “Cuctema noanepxKku cocTaB/ieHus niaHa onepaunn n anarHoctuku J1I0P-
3abonesaHuin”, N'TMO 2024

5. WaxoB A. “Pa3paboTka CcTpaTerun rniaHnpoBaHNs BblYNC/INTENIbHbIX MOTOKOB C LIE/bIO
npoBepKu anHeapusyemoctun lock-free aaroputmos”, 19TU 2021

6. HapexuH H. “Pa3paboTka KoMrieKkca CKOPOCTHON BUAEOCLEMKU C BO3MOXHOCTbIO
aBTOCONPoBOXAeHNS neTawmx obvekTos”, 2020

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

8. HopoHuH O. "ABTOMaTu4eckoe fuzzy-naaHMpoBaHNE MOTOKOB C MOMOLLbIO relacy A8
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10.

11.

12.

13.

14.

15.

o0bHapyxeHuns owmnbok B MHOrornoTto4YHom koge", Ay 2018

. KapynuH H. “UccneposaHne n paspabotka METOLOB obecrievyeHns 3agaHHON

rpon3BoANTE/IbHOCTU CUCTEMbI aHaJin3a nocaegoBatesibHocTen reHoma”, IITN 2017

Aublk A. “Pa3paboTka npoToKo1a hopMUpoBaHus N nepenaqn Bektopa coctosiHna O3C TUK-
M.”, NTMO 2017

Fanumynnund M. “PaspaboTka aganTUBHOW CTpaTerum CUHXPOHN3aLMmM NoTOKOB B
KOHKYPEHTHbIX CTPYKTYpax AaHHbIX, OCHOBaHHbIX Ha flat-combining”, N3T 2016

PanoTkuH H. “Pa3paboTka cTpaterui flat-combining 47159 KOHKYPEHTHbIX CTPYKTYP AaHHbIX Ha
npumepe bnbanoteku libcds»"”, NITW 2015 (+ banTpawiesny)

JNlecHoBa O. “Pa3paboTka meToA0B baslaHCUPOBKN Harpy3Kku 415 naaTtgopMbl MOAENPOBAHNS
ceten NS-3”, IITU 2013 (+ banTpawesuny)

AnekceeBa A. “Pa3paboTka anroputma mMapLupyTu3aumm becnpoBoaHbix Mesh-ceTevi B
YCJI0BUSIX OrpaHn4eHunsi Ha aHepronoTpebaeHne y3nos”, ITW 2013 (+ banTpalwesny)
AnekcaHgposa C. “Pa3paboTka cpeacTBa MoAEMPOBaHNS NMPOCTPAHCTBEHHON CTPYKTYPbI
6enkoBbix monekyn”, AY 2010

Bbakanaspbl

. MaHueBa T., “Pa3paboTka anroputma aganTUBHOI0 YrpaBaAEeHUS CTPATErNSIMN CUHXPOHU3aLNN

B 3aBUCUMOCTU OT YPOBHS KOHKYpeHUun 3a pecypcbl”, NITN 2025

. MocuH K., “Pa3paboTka rnpuioxeHus HGOPMaLNOHHOrO B3anMOAENCTBUS C

paanoTexHndeckumm komnnekcamm”, N3TN 2025

. HukuTuH [. “Pa3paboTka cuctembl pa3BEépThiBaHWS NMPOrpaMMHbIX MPOAYKTOB B paMKax

KOHBeViepa CUCTEMbI HENMpPeEPbIBHOW MHTerpaunn”, NITN 2024
Lseu A. “Pa3paboTKa CUCTEMbI YyrPaBAEHNSA Ha3e€MHbIMU N3MEPUTEbHBIMW CPEACTBaMU”,
NI3TN 2021

. Unkaniok A. “Pa3paboTka MHpPacTpyKTypbl pa3BEPTbIBAHNSA NPOrpPaMMHbIX apTe(hakToB B

cucteme HerpepbiBHOU nHTerpaummn”, CI6rmny 2021
WoxwuH E. “UiHTepakTuBHasi KapTa yHuBepcuTeTa ¢ otobpaxeHuneM pacnvucanHnsa”, 19T 2016

. Koponés 0. “Pa3paboTka noacUCTEMbI BU3yaamn3aLUmm CO3BE3ANSA HaBUraLMOHHbIX

KocMudeckux annapatos”, IITU 2009 (+ KadTackes)

Cneumanucrsl

. NNaryTyeB H. “Pa3paboTka cMCTEMbI HENPEPBLIBHOW MHTErpaumnum A5 LeNEeBbIX NaaToopm

3awmiyéHHbix OC”, PTTMY 2021
WMbIrnH E. “Pa3paboTka KOHBENEPHOW CUCTEMbI MOAAEPKKN XUZHEHHOIO LKA COOpKun
nporpaMmmMmHbix npoayktos”, PITMY 2021

. Ky3Heuos H. “llpoekTnpoBaHmne 6€30rnacHOCTU ONTUKO-3JIEKTPOHHOW CTaHumm”, PTTMY 2020

ApxuB

1.

2.

3.

HopaboTka anropntmoB getekuunm Data race B valgrind helgrind n drd no cywecTsytoLmm
owmbkam / 3anpocam

AnropuTtmsl, Tpebytowme peanmsaunm n gopaboTtku B libcds, 06bIYHO €CTb YTO YNYYLINTb 1
YCKOPWUTb MO CPaBHEHUIO C peanv3aunen n3 ctaten

OcHoBaHHOe Ha aHanu3e Kofa fuzzy-nnaHMpoBaHMe NOTOKOB C NpuMeHeHneM lincheck gns
obHapyXeHuns oLWNOOK B MHOrOMOTOYHOM KOAe
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4. NepecMoTp TeKyLwmux YncToix lock-free anropntmoB B cTopoHy Hardware Transactional Memory

5. UtepaTopsbl B lock-free kKoHTenHepax (Multi Array): B CTpykType faHHbIX “Feldman's Multi
Array” B libcds o6aBnTb BO3MOXXHOCTb paboThl C KJIlO4aMU NEePEMEHHON AJINHbI Yepe3 CMMCOoK
Konnmsnm B y3nax. Tun lock-free cnncka noskeH 3agaBaTbhcs n3BHe (B Traits) - cenvac ecTb
Tpu peanusaunn - Michaellist, LazyList, IterableList

6. OopaboTku hpx

7. CpaBHUTENbHbIN aHaN3:

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

o Mpoun3BoanTenbHOCTb HTM

o [MponssoanTesibHOCTL scalable annokaTtopos (C++)

8. [B npopaboTtke] OopaboTka npumeHeHns HTM B Open)DK (BBoLHas CTaTbs U OT TOMO Xe
aBTopa, HebonbLlon BBOAHLIN fokaano TM B npuHumne). Cama peannsauns bbina coenaHa B
1.8 no aToM 3apa4e

9. PelweHue 3aay No paclMpeHnto MPyHKLMOHANbLHOCTN MOLEIMPOBAHNSA CETEBLIX NMPOTOKO/OB B
cnmynatope NS-3 (C++)

10. CpaBHUTEeNbHbIA aHaNN3:
o RCU npuMMUTKBLI N0 OTHOLEHNI0 K RWLock Ans pasnuyHbiX CTPYKTYP OaHHbIX (TYyT
NPUAETCSA HEMHOMO Napy CTPYKTYP MOXKET Ha rcu NepeBecTu, HO 3TO He CJI0OXHO) (C++)

Cetn

NetAnim

TexHonormn: Qt / C++ / CMake
MpurogHocTb: bakanasp

HopaboTka BM3yannsatopa ceTeson cumynaumm NetAnim:

e OTobparkeHme 3arpy>KeHHOCTN ceTeBbIX 04epeaen, bydepos u T.0.

e OTobparkeHme y310B Ha KapTe Npu N3BECTHOM reorpamyeckoM NoI0XKEHNN

e AHnMauus obbéma nepefaBaembiX AaHHbIX

e BO3MOXXHOCTb aHMMaL MK B peasibHOM BPEMEHW C yrpaBfieHneM Yyepe3 python-KoHCOsb
e OTobpa)keHne HanpaBNEHHOCTW aHTEHH

CpepncTB0o pa3smBaeTca Mano ¢ 2017 rofa, HoO npuMeHseTcs B cBA3ke ¢ NS-3. Xopoluasa npakTuka
paboTbl CO CTEKOM TEXHOJIOr M CO CPeAHNM MOPOroM BXOXXAEHMNS

YDB

Habop no TemMe BpeMeHHO NPUOCTAHOBJIEH B CBSA3U C HaMoJIHEHMEM Habopa CTyAeHTOB
Y KYPUPYIOLLLEro COTPYAHUKA CO CTOPOHbI Yandex

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

Open Source & Linux Lab - http://wiki.osll.ru/
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Yandex B Ka4yecTBe AMMNIOMHbIX U MPaKTUYeCcKux paboT nocTtaBnseT psad 3adad no YDB. KomaHaa
Onera JopoHuHa (BefyLWniA MPaKTUK Mo || nporpamMmmMmmpoBaHuio) U3 Yandex nogaepxusaeT paboTy €
ANNIOMHUKOM 1 obecnedynBaeT 3KCNEePTM3Y B yKa3aHHON obnactu

Pa3paboTka HOBON (DYHKLMOHANLHOCTUN K yy4yweHun B SDK Ha a3bikax: Go Java Python C++
Pa3paboTka NoSQL-apantepa k CYB[l ydb Ha ocHoBe npoTokona etcd: Heobxoammo
peannsoBaTb NPoToKos etcd Ha ocHoBe YDB (akTmBHO ncnonb3yetcs GRPC), coxpaHus
NPOV3BOAMNTESIbHOCTb 1 NHbIE 3aJaHHbIe NapaMeTpbl CUCTEMbI

WHTerpaunsa R7 office n YDB

Mooaepka HoBbIX hegepaTUBHbIX UCTOYHMKOB Ha Go (Kak PostgreSQL, MySQL, MS n T.4.)
KewupoBaHue npounTaHHbIX AaHHbIX U3 S3. B YDB (hefepaTuBHbIX 3anpocax
noaAepXNBaeTCa YTeHNE U3 BHELLHEro NCTOYHMKa S3. YTeHne AaHHbIX U3 TaKoro NCTOYHMKA
MOXET ObITb MeASIEHHbIM, @ TaK)Xe LaHHbIE B HEM MOTYT XPaHUTLCA B HECTPYKTYPUPOBAHHOM
BMZe json,csv,xml,raw v fgaxe B OKaToM npencTtasieHun. Mpennaraetca B kavyectse HUP
pa3paboTaTb KemnpoBaHme Ha ANCKe NPOYUTaHHbIX AAaHHbIX B Y)Ke€ NOArOTOB/IEHHOM U
pa3)aToM BuAe A1 YCOPEHUA U MUHUMU3ALUN HAaKNaLHbIX PACX0L0B NPWY MOBTOPHOM YTEHUN
TaKMUX OAHHbIX.

ABTOCKEWJIMHI NOTOKOBbIX 3anpocoB. BHyTpu cepsuca Yandex Query nognepxmnBatoTcs
NMOTOKOBbIE 3anpockl, 0bpaboTka B KOTOPbIX SBASETCA 6€CKOHEeYHOW. CTOYHNKaMK B TaKMX
3anpocax SBAATCA 6eckoHeyHble ovepenmn coobweHunin. Ana obecnevyeHns
0TKa30yCTONYMBOCTW U FrapaHTUA SOCTAaBKW LaHHbIX UCMOJb3YIOTCA TaK Ha3blBaeMble
4eKnouHTbI. Ho npu 3ToM B npouecce paboTbl TaKUX 3aMpoCoOB MOXKET YBENNYUTLCA 06beM
NOCTYNaeMbIX flaHHbIX U B 3TOM CJly4ae HY)KHO MMEeTb MeXaHW3Mbl 419 OLLEeHKMN 1
MacwTabmpoBaHMs 3aMpoCoB (B TOM YMC/Ie N COCTOSIHUI KOTOPbIE COXPaHATCS Npu
NPOX0XXAEHUN YEKMOHNTOB)

MnaHupoBLLKK ANA 3anycKa 3anpocoB B YQ. HekoTopbie cucTeMbl MOALEPKMBAKOTCA
3anycCK 3anpocoB no pacnucnucaHuns (ans cron). MprMepom Takom CUCTEMbI ABNSETCA
snowflake. B paboTe npepnaraetcs NnpoBecTu NcciegoBaHmne CyLWwecTBYOLWNX CUCTEM KOTOpbIe
npegnaratoT NOXoXue pelleHne. Ha 0CHOBE 3TOro aHaan3a NpeasioXNTb BapuaHTbl peLleHns
Ana Yandex Query n paspaboTtaTb NpoTOTMN 418 NPEANIOKEHHOMO peLleHuns.

MpoABUHYTbLIN NAAHMPOBLUMK KOTOPbIW YYUTbIBAET JIOKANbHbIA NIEUCUHT C Y4EeTOM
DOCTYMHbLIX PECypCcoB AJI NOTOKOBbIX 3aNpPoOCoB. Tekyllas peaan3auns aaroputma
naaHMpoBaHWa MMbo ymeeT SIBHO 3aCensTb 3anpoc Ha OAMH XOCT WK XXe 3acendTb C y4eTOoM
[OCTYMHOM NaMaTu. Takme cTpaTernn He Bcerga 3pMeKTUBHbI C TOYKUN 3PEHUS NCMOJIb30BaHUSA
pecypcos. [NpeanaraeTcs y4uTbiBaTb CTPYTKTYPY rpachoB 4T0Obl MUHUMU3MPOBATL YNCIIO
nepecchiNoK U y4nTbiBaTb Apyrue notpebasemsle pecypcbl npu naaHuposaHunm CPU/Mem/Net
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