degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [TapannensHble U pacnpeneIeHHbIE BEIUNCICHUS
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [IpuxiagHas MaTeMaTHKa, KOMIBIOTEPHBIC HAYKH U HHKCHEPHS

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

A.A. Jlpans, cTapIiinid MpernoaaBareb

O.H. UBueHko, cTapiiunii mpenoaaBaTeb

A.H. CanpHuKOB, KaH[. Qu3.-MaT. HAyK, JOLEHT
SI.A. JIeoHOB, acCCUCTCHT

P.I'. JInmoBckuid, cTapIInii IpenoiaBaTellb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aIrOPUTMOB U TeXHOIOrui nporpammuposanus 01.06.2023



AHHOTANMA
Ha nanHoM Kypce cTyneHThl HO3HAKOMSATCS C:
- TAKMMH TIOAXO/aMU K pa3paboTke napasuienbHbix nporpaMm kak MPI, OpenMP;
- BBIYHMCIICHUAMH Ha rpaduieckux nponeccopax ¢ nomomuisio CUDA.
- YCTpOMCTBOM pacrpeenéHHbIX ouepeneit n xpanunuil (ZooKeeper, Kafka, Cassandra);
- OCHOBHBIMH (ppeiiMBopkamMu 00pabOTKK OONBIINX JAHHBIX U UX BHYTPEHHUM yCTPOWCTBOM.

Kypc opuentupoBan Ha npakTuky. IIpenmnonaraercs nporpaMMUpOBaHUE KaK HA CEMHUHApaxX, TaK U B paMKax
JIOMAIlIHUX 3aJaHUN.

1. lean u 3apa4n

Henp AucoMnInHBI
[To3HaKOMHTP CTYAEHTOB C OCHOBaMH PabOThl MHOTOIPOLIECCOPHBIX BBIYUCIUTENBHBIX CUCTEM U J1aTh
MPaKTHYECKUH OMBIT paboThl ¢ TAaKUMH cucTeMaMu. Kypc cOCTOMT M3 IBYX MOIyneH, MOCBSIIEHHBIX
COOTBETCTBEHHO IMapajIeIbHBIM U PAcIpEAEICHHBIM CHCTEMaM. B IepBoM Monyne paccMaTpHBAarOTCs
CUCTEMBI B NPAKTUUECKU «MJICAJIbHBIX)» YCIIOBUSX, II€ BBIUUCIUTENbHbIE Y3/1bl U COCAUHEHUS MEXKIY
HUMH HaJeXHbIE U ObICTpoJeiicTByOmMe. Bo BropoMm Moyie paccMaTpuBaroTCsl ClioCOObI TOCTPOCHUS
HaJIEKHBIX CUCTEM U3 HEHAJICXKHBIX KOMIIOHEHT.

3agauu AU CHUILIHHBI

B Xxome Kypca CTyZIEHTHI MOJIy4aroT MPAKTUYECKHE HAaBBIKM PabOThl KaK C MapaulelbHBIMHU, TaK U C
pacnpeaeeHHBIMU CUCTEMaMH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Criocoben oCymiecTBISTh TOUCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PEIIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

OIIK-2 Crniocoben ucnonb3oBarb coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHNUH 3a/1ad  |o0ecreyeHre  Juid  pelIeHus  Hay4yHbIX  3a7a4 B
npo¢eCcCUOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKOH TOKYMEHTalWH, B TOM

OIIK-3 CnocobeH cocTaBiaTs U 0HOpMIIATH YHCJIE€ C MCIONb30BAHMEM NPHUKIAJHOIO IPOrpPaMMHOTO
Hay4YHbIC U (MJTM) TEXHUYECKHE obecrieueHus

(TEXHOJIOTMYECKHE, HHHOBALMOHHBIE) 0T4eThl  |OTIK-3.3 Biageer MeTogaMu BU3yalbHOTO U IPaduueckoro
(TyGnMKanyy, MPOEKTHI) [PEICTABIICHUSI pe3yJIbTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIILHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
KaueCcTBe WiIeHa (PYKOBOAUTENS) MAJIOTO Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
KOJUIEKTHBA OPTaHU30BBIBATh M POBOINTH NyONMKaluKM HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUIX

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- BUJBI U KJIaCCU(PUKALINIO MHOTOIIPOLIECCOPHBIX BHIUUCIUTEIBHBIX CHCTEM;
- IPUHIIMIIBI TIOCTPOEHUS paclpeeICHHBIX XPaHWINII JaHHBIX;
- IPUHLIUIIBI HOCTPOEHUS pacupeaeneHHbix sxkocucteM (Hadoop / Spark);
- pa3HUIy MeX1y (OZHO-) CepBEpPHBIMU 0a3aMM JaHHBIX U paclpeeeHHbIMU 0a3aMU JaHHbIX;
- MOJIEJIb ACHHXPOHHBIX BBIYUCIICHUH U CBS3b CO CTEIICHBIO N30JISLUI TPaH3aKIHii;
- reopemy @umep-JInnu-Ilarepcon (FLP-teopema);
- 3HaTh 0a30BbIe NPUHIMIEBI paboThl Paxos / Raft;
- 3HaTh aNTOpUTMbI cuHXpoHm3anuu Bpemenu (NTP, Cristian's Algorithm)
- CTaHJApTHBIC 3a7a4M pacrpeaeieHHbXx BhruucieHuii (Multicasts, Failure Detectors, Membership,
Consensus, RSM).
YMETb:

- TTOJTL30BAThLCST OMOMMOTEKOH JUIsl TapaluleIbHbIX Bhiancienuit OpenMP;
- TIOJIb30BATHCS OMOMMOTEKOH ISl apajuledbHbIX Bhruncienuiit MPI;
- TIOJTL30BATKLCS pacnpeeneHHol QaiinoBoit cuctemoit HDFS;
- TIOJIB30BATHCS pacHpeaeneHHbIM (ppeiimBopkoM Beraucienuii Hadoop;
- TIOJIb30BAThCS PaclpeAeICHHBIM XpaHIINIeM AanHbIX Hive;
- YMETh TOJIb30BaThbCsi NMPUMUTHBAMHU paclpeAeseHHbIX BeruucieHuid Lamport Timestamps, Vector
Clocks
- pemark 3a/1auy KOHCEHCYCa B CHHXPOHHOW CHUCTEME;
- TIOJTB30BaThCs anroputMamu Paxos / Raft.
BJIaJIETh:

- HaBBIKAMHU DPa0OTBI C MHOTONPOLECCOPHBIMU BBIYMCIUTEIBHBIMU CHUCTEMaMH (MapauIeIbHBIMU U
pacnpeieleHHbIMUA BbIUMCIIUTENIbHBIMU CUCTEMaMH, B YaCTHOCTH)
- KPyro30poM B BbIOOpE apXUTEKTYPHOTO PEIICHUS MOCTaBICHHON 3a1a4H.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

Teopust pacrpenesieHHbIX BBIYHCICHUN
1 (ypoBHm u3omsauuu Tpanzakiuii, CRDT, 10 10 10
CAP, FLP, Paxos, Raft)

Bemaucnenns wna GPU. Texnonorus

2 CUDA 6 6 15
[Tapannensusle BbluMcieHus Ha MPI u

3 OpenMP 4 4 10
Pacnpenenénneie BBIYMCIICHUS Ha

4 Ooompmx o0wemax panHHbix (HDEFS, 10 10 10
MapReduce, Hive, Spark)

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 6 (Becennuit)



1. Teopus pactpenenaeHHbIX BIuucieHni (yposau uzomsiiuu Tpanzakiuit, CRDT, CAP, FLP, Paxos,
Raft)

KIIaCCI/I(l)I/IKaI_II/ISI MHOTOIIPOLCCCOPHBIX BBIYUCIIUTCIBbHBIX CUCTCM, MOJACIIN OTKA30B;
Otnnune napaJuICJIbHbIX BBIYMCIICHUN U pPacupCaACICHHBIX BBIHHCHGHHﬁ;

bazer mannbix: ACID, ypoBau m3onsiuu. Pactipenenennsie 6a3bl ganaeix: CAP, CRDT. AP u CP
CHCTEMEL;

Anroputmbl cuaxponunsanuu Bpemern (NTP, Cristian's Algorithm);

TaHJAapTHBIE 3a/ladd pacrpeseleHHbIX BbruncieHnid (Multicasts, Failure Detectors, Membership,
Consensus, RSM);

Teopema @umiep-Jlunu-Ilarepcon (FLP-Teopema);
bazoBbie mpunumns! pabotsl Paxos / Raft;

2. Beruucnenus va GPU. Texnonoruss CUDA

ApxutekTypa rpaduuecKux Mporeccopos.
Device (rpadudeckuii mporeccop ) u Host. OOMeH qaHHBIMU MEXTy HUMHU.
OnTuMHU3anus BEIYUCICHUH HA rpadUuecKuX mporeccopax.

3. lapannensusie Beruuciienust Ha MPI u OpenMP

Uro Takoe napasuieibHble BHIYUCICHUS?

YerpoticTBo 1 ocHOBHBIE cTpYKTYphl B MPI Cucrema ouepeneit SLURM.
Ocob6ennoctu OpenMP

UcnonszoBanne MPI u OpenMP B paMkax omHOM MpOrpamMmel.

4. Pacnpenenénnple BeruncieHus Ha 6oabmux o0bemax nanaeix (HDFS, MapReduce, Hive, Spark)

Pacripenenénnsie daitnoseie cuctemsr (GFS, HDFS). Eé cocrapnstomue. Ux moCTOWHCTBA,
HelocTaTke U cdepa npumenenus. Urenue u 3armuck B HDFS. HDFS APIs: WebUI, shell, Java API

[Mapagurma MapReduce. OcHoBHast wjesi, ¢popmanbHoe omucanue. O630p peanmzamuid. APl mmst
pabotsl ¢ Hadoop (Native Java API vs. Streaming), mpumepsl

Tumnbt Join'oB u ux peanuzanuu B mapagurmMe MR. Ilarrepusr npoexrrupoBanust MR (pairs, stripes,
cocraBHble Kitoun). PageRank B MR. I[Tnanuposmuk 3aqa4 B YARN.
SQL nosepx BigData. ®peiimopk Hive

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILINHE (MOIYJII0)

Kommeiorep 1 MmynsrumenuitHoe 000pynoBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopust v MpaKTHKa MapalieNbHBIX BRIYUCIEHHH, yueOHoe mocobue / B. I1. I'eprens. — Mockaa,
HMHTYUT, 2016.— URL.: https://ibooks.ru/bookshelf/363224/reading (mara obpamenwus: 25.11.2020). -
[Momusrit Texer (Pexum noctyma : u3 cetu MOTU / YnanenHsiit 1ocTy)

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

KommbroTepHsiit kirace. Kaxapiit KOMIIBIOTEp TOJIKESH UMETh BBIX0J B MHTepHET U 11O s
TIOJIKITIOYEHHMS K YIaJEHHBIM CEpBEPaM.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe ocBoeHHE Kypca TpeOyeT OOINbIIoi CaMOCTOSATENhHOW paboTHl cTydeHTa. B mporpamme
Kypca TPHUBEJACHO MHHHUMAJIBHO HE0OXoAMMOE BpeMs s pabOThl CTyJeHTa Haja TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npopaboTKy yueOHOro mMarepuasa (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHO IuTeparype),
MTOJITOTOBKY OTBETOB Ha BOIIPOCHI, IPEHA3HAYEHHBIX I CAMOCTOATEIBHOTO NU3y4YEHHH,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPXKACHH, CBOICTB;

— MOJATOTOBKY K NMPaKTHYECKUM 3aHITHSAM, BBIIIOJHEHHE 6 WHANBUIYAJIbHBIX JOMAIIHUX 3aJaHUH.
[IpomexxyTOuHBIE KOHTPOJb 3HAHUI MPOBOAUTCA B BHJE MUCBMEHHBIX ONPOCOB (MHHHU-TECTOB) IO
TEOpUHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

PaspaGorunkm:

A.A. Jlpanb, crapmuii mpernoaaBareib

O.H. VBuenko, cTapunii mpernoaaBarTeib

A.H. CanbHuKOB, KaH]l. pH3.-MaT. HAyK, TOIIEHT
SI.A. JIeoHOB, aCCUCTEHT

P.I'. JIunoBckuii, crapmuii penosaBaresb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.2 3HaeTr W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPHUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3Haet ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATIHOIO MPOrPaMMHOIO
obecrieueHus

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEeIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLIUT

[1K-2 CnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.3 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTe U yJacTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare usydeHust aucuuiuinHbl «llapamnenbHele M pacnpeleleHHbIe BBIYUCICHHS» OO0ydaromuics

JIOJDKEH

3HAThb:

- BUZIbI U KJIaCCU(PMKAIIMIO MHOTONIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTEM;

- IPUHIIMITBI TIOCTPOCHUS paclpeeICHHBIX XPaHWIHI JaHHBIX;

- IPUHIIMIIBI TOCTPOCHUS pacnpeaeneHHbix sxkocucteM (Hadoop / Spark);

- pa3HUIy Mex 1y (OIHO-) CepBEpPHBIMU 0a3aMu JaHHBIX U paclpeIeIeHHbIMU 0a3aMy JTaHHbIX;

- MOJZI€IIb ACHHXPOHHBIX BBIYMCIICHUN U CBSI3b CO CTEIEHBIO N30JISIIUN TPaH3aKIINM;

- reopemy Dumep-Jlunu-Ilarepcon (FLP-teopema);

- 3HaTh 0a30BbIC IPUHIUIEBI paboThl Paxos / Raft;

- 3HaTh anropuTMbl cuaxpoHu3auuu Bpemenu (NTP, Cristian's Algorithm)

- CTaHJapTHBIE 3aJauMl pacnpereneHHbIX Bhruucnenuii (Multicasts, Failure Detectors, Membership,

Consensus, RSM).
YMeThb:

- IIOJIB30BATHCS OMOMMOTEKOH ISl apajuledbHbIX Bhruncienuii OpenMP;

- TIOJTL30BAThLCST OMOMMOTEKOH JUIsl TapaluleIbHBIX Bhranucienuit MPI;

- TIOJIB30BATHCS pacnpeneneHHol ¢aiinoBoii cuctemont HDFS;

- TIOJTb30BATKLCS pacmpeieNieHHbIM (ppeiiMBopkoM Beanciiennii Hadoop;

- TIOJIb30BATHCS pAaCHpeACTICHHBIM XpaHWINIIEeM AaHHbIX Hive;

- YMeTh TOJIb30BaThCs NMPUMUTHBAMHU paclpeieleHHbIX BeruucieHuid Lamport Timestamps, Vector

Clocks

- pelarh 3aauyy KOHCEHCYCa B CHHXPOHHOM CUCTEME;
- IOJIB30BaTkCs anroputMamu Paxos / Raft.

BJaJeTh:

- HaBBIKAMU pPabOTBl C MHOTONPOLECCOPHBIMU BBIYUCIMTENBHBIMU CHUCTEMaMHu (MapayjieIbHbBIMU H
pacrpeeIeHHbIMI BEIYUCIUTEIbHBIMU CUCTEMAaMH, B YaCTHOCTH)
- Kpyro30poM B BBIOOpE apXUTEKTYpPHOTO PELICHUs TOCTAaBICHHOH 3a1a4H.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0



[Ipumeps! 3agannii Ha KOHTPOIbHYIO Nel.

1. Crporuii CHCTEMHBIH aJIMUHHCTPATOp XOYeT 3HATh, HAa KAaKHe MAaIlIWHBl Kiactepa (KIUCHT,
DataNode, NameNode, SecondaryNamenode) Bam HykeH qoctym aisi mTatHoi padotel ¢ HDFS.
OTBeT HYKHO eMy 00OCHOBATb.

2. Yem OMpeaACIsICTCA YUCJIO MaHHepOB? A ugucio pCI[bIOCGPOB? MoxHO 1 3a1aTb 5TH 3HAYEeHUA?

IIpumeps! 3agaHmii Ha KOHTPOIBHYHO Ne2.
1. Oxapakrepusyiite Kafka B repmunax CAP, o0bscHuTE CBOIA BBIOOD.
2. Yem ormmuaercst HBase ot Cassandra B Tepmunax CAP.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. UHCTpYMEHTHI pacipeieIeHHbIX BEIYUCIICHUN

2. Onucanme pacmpeneneHHor  ¢atoBorr  cucrembl  HDFS,  orkaszoycroitumBocTh 1
MacIITabupyeMOCTb.

3. JocromnctBa n HegoctaTtku HDFS.

4. Haznauenue Secondary Namenode B HDFS.

5. Ilpouecc urenus u 3anucu qaHHbBIX B HDFS,

6. Ctpykrypa knacrepa Hadoop. Ponu cepBepoB. Kak obecrieunBaeTcst 0TKa30yCTOHYHBOCTS.
7. llponecc BeimonHeHUs 3a1a4u Ha kinacrepe. Distributed cache.

8. dopmanbHas Mmopens MapReduce BeruuciieHuil.

9. Obnactu npumenenus: Writable u WritableComparable.

10. Tuns! kommaparopos B MapReduce.

11. Kakue stamnsl padotsl MapReduce-npuinoskeHust JOIKEH peann3oBaTh pa3padoTUuK.
12. MapReduce: Combiner, Comparator, Partitioner.

13. Turmet Join B MapReduce.

14. JocrounctBa u Henoctarku Hadoop Streaming.

15. Onucanue cucremsl Hive ans paGoTel ¢ OONbIIMMU JaHHBIM (T XpaHUTCS MeTauH(popMarus, riue
XPaHATCS peasbHble JaHHbIE, BO3MOKHOCTH CUCTEMBI).

16. Teopus pacnupeieleHHbIX BEIYUCTICHUI

17. Monenbs BBIYUCICHUN: TMPOLECCOPHl U  CETh, AHAJIOTUA C pa3lesaeMOd  MaMSTHIO.
CuHXpOHHBIE/aCHHXPOHHBIC BeIuMcIeHMs. 18. Pa3nensemas mamsare/message passing. CHHXpoHal3ep.
Te3ncHO 0OBSACHUTHL SKBUBAJIEHTHOCTH CUCTEM O€3 OTKA30B.

19. Tumonorusi OTKa30B IPOLECCOB, OTKa3bl CETH. BIIOXXEHHOCTh KJIACCOB OTKa30B. OmnpenerneHue
casual order (happens before) mst asynchronous message-passing cuctem.

20. OmnpezeneHre KOHCEHCyca, TPU €ro CBOWCTBA. AJIbTepHATUBHBIC (POPMYIHPOBKH KOHCEHCYCA!
Terminating Reliable Broadcast, Weak Interactive Consistency. MIx 5KBUBaJICHTHOCTb.

21. Teopema @umepa, JIunua u [larepcona (FLP) (0e3 nokaszarenscTBa). Pemenne 3agaum o KOHCEHCyce
B cuHxponHo# cucreme. CAP-teopema (¢ nokazarensctBoM). Pasanna mexxay CAP u FLP teopemamu.

22. ACID. CremneHu U30I411AN TPaH3aKIUH.
[Mpumep Ouera:

1. Ucxonusie gannsie: id nomb3oBarens, id ceccun, url.

JIns KakAoro IMOJb30BaTeNs MOCYMTANUTE YHCIO CECCHH M YHHUKAaIbHBIX JOMEHOB. Ceccusi — 3TO
MOCEIIEHNUs] YEJIOBEKOM CTpaHuI] (JIIOOBIX CTpaHUI], a HE CTPAHMI[ OJHOIO caiiTa) C mepephiBaMH He
Oonee, yem Ha 30 MUHYT.

Omummte cxemy pemmenus s Hadoop.

2. Ham nyxHo cumrath TOIl N cambIX MOMyIsIpHBIX CIIOB B TEKCTe € ToMoIlIplo map-reduce
nporpammbl it Hadoop. Kak 510 MoxHO 3ddekTuBHO peann3oBarh (B3sB 32 OCHOBY CTaHIAPTHYIO
nporpammy WordCount), 3Has N 3apanee (N nopsiaka 1000).

Kpurepun onennBanus



- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peLICHU;

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAET MaTepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPUMEHSTh I0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
peILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U IO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEILHO (2)» BBICTABIIAETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLIEHKa «HEyHIOBJIETBOPUTENIBHO (1)» BBICTABIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBenmeHus 23Kk3aMeHa OOyYalOIIMMCS HE Pa3pelieHO IMOJb30BaThCS IMPOTPAMMOM
IUCIUTUIAHEL.



