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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: [apannenbHble U pacnpeaesieHHbIC BEIYUCICHUS
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

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

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

A.A. Jlpanb, crapmuii mpernoaaBareib

O.H. UBuenko, 3aBenyromuil kadenpoi

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

P.I'. JIunoBckuii, crapmuii MpenosaBaresb

[Iporpamma obcyxieHa Ha 3acefjaHni KadeIpbl arTOpUTMOB U TEXHOIOTHI TiporpamMupoBanus 02.04.2024



AHHOTANMA

Ha JAHHOM KYpCC CTYACHTBI ITIO3HAKOMSTCSA 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. [Ipeamnonaraercs nporpaMMUPOBAHUE KAK HA CEMUHApaX, TaK U B PaMKax
JIOMAIlIHUX 3aJaHUN.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HaKOMHTP CTYAEHTOB C OCHOBaMHU pabOTBHI MHOTONIPOLIECCOPHBIX BBIUMCIUTEIBHBIX CUCTEM U J1aTh
MPaKTHYECKUH OMBIT paboThl ¢ TaKUMM cucTeMaMu. Kypc cOCTOMT M3 OBYX MOIyJNeH, MOCBAIIEHHBIX
COOTBETCTBEHHO NMapajIeIbHBIM U PACTIPEAEICHHBIM CHCTEMaM. B mepBoM MoIyse paccMaTpUBarOTCS
CUCTEMBI B NPAKTUUYECKU «HMJCAJIBHBIX)» YCIOBHSX, 1€ BBIUUCIUTEIIBHBIE Y3/Ibl U COCIUHEHUS MEXIY
HUMH HaJeKHBIE U ObICTpoAeHCcTBYIOLIME. Bo BropoM Moayse paccMaTpuBaIOTCs CIOCOOBI TOCTPOCHUS
HaJIEKHBIX CUCTEM U3 HEHAJICXKHBIX KOMIIOHEHT.

3agauu AU CHUILIHHBI

O3HaKOMJICHHE C THUIIOBBIMH METOAaMMU HUCCICAOBAHUA W TMPOCKTUPOBAHUA IMApAJUICIBbHBIX H
pacupeaAcICHHBIX BBIHHCHGHHﬁ; —an06peTeHI/Ie HaBBIKOB MNPUMCHCHUSA COBPCMCHHBIX
HHCTPYMCHTAJIbHBIX CPEACTB U TEXHOJIOTHUH HCCIICIOBAaHUS U MPOCKTUPOBAHUA MapaUICIIbHBIX H
pacupeaAcICHHBIX BBIYMCIICHUM.

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 MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManny, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3adadu

[IOCTABJICHHBIX 3a7a4

OIIK-2 Crniocoben ucnonb3oBars coppemernble |OIMK-2.2 3HaeT W yMeeT TNPUMEHSTh  YWCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue MEeTOAbl M MPHUKIATHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEICTBA IIPU PEIICHHUH 3a/1ad  |o0ecredyeHre  JUii  pelIeHUs]  Hay4yHbIX  337ad = B
npo¢eCcCUOHANBHON e TeNbHOCTH, coOMIonas  |npodeccuoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 CnocobeH cocTaBiATh U 0HOpMIIATH YHUCJIE€ C MCHONB30BAHMEM IPUKIAJHOIO IPOrpaMMHOIO
Hay4YHbIC U (MJTM) TEXHUYECKHE obecrieueHus

(TEXHOJIOTMYECKHE, HHHOBALIMOHHBIE) 0T4eThl  |OTTK-3.3 Buageer MeToaMu BU3YalbHOTO ¥ Tpa(UyecKoro
(TyGMKanyu, MPOEKTHI) [PEICTABIICHUSI pe3yJIbTaToB Hay4YHOM

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BU/IE OTUETOB, HAyYHBIX ITyOIMKaIMHA

IMK-2 CriocobeH caMOCTOsTENHHO WK B [MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
KauecTBe WiIeHa (PYKOBOAUTENS ) MAJIOTO Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
KOJUIEKTHBA OPTaHU30BBIBATh M MPOBOINTH NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

HAYYHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:



- 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)
- CTaHJapTHBIE 3agayM pacnpeneleHHbIX BolunciaeHuid (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 I0JIb30BaTbCs NPUMHUTHBAMHU paclpeacieHHbIX Bblunciaennid Lamport Timestamps, Vector
Clocks
- pemark 3a/1auy KOHCEHCYCa B CHHXPOHHOW CHUCTEME;
- TIOJTB30BaThCs anroputMamu Paxos / Raft.
BJIaJIETh:
- HaBBIKAMU Pa0OTBl C MHOTONPOLIECCOPHBIMH BBIUYMCIUTEIHBIMUA CHCTEMaMH (TapayijielbHbIMU H
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

TpynoeMKOCTh IO BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Borunciienns na GPU. Texnonorus
! CUDA 10 10 30
[Tapannensusie Bbruucienus Ha MPI u
2 OpenMP 10 10 30
Pacripenenénnsie BBIYHCIICHUS Ha
3 Oonpimux o0bemax maHHbix (HDEFS, 10 10 15
MapReduce, Hive, Spark)
Hroro wacos 30 30 75
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennuii)
1. Boruncnenus na GPU. Texnonoruss CUDA

ApxuTektypa rpagu4ecKkux IporeccopoB.
Device (rpaduueckuii mpoueccop ) u Host. OOMeH TaHHBIMU MEXTy HUMU.




Onrtumu3anus BEIYUCICHUN Ha TpaduiIecKux mpolieccopax.
2. ITapannensusie Berancnenus Ha MPI u OpenMP

UYro Takoe napasuieibHble BHIYUCICHUSA?

YerpoiictBo 1 ocHOBHBIE CTPYKTYphl B MPI Cucrema ouepeneit SLURM.
Ocob6ennoctu OpenMP

Ucnonb3oBanne MPI u OpenMP B pamkax oHO# mporpamMmebi.

3. Pacnipenenénnbie Berancienus Ha 6onpmux oobemax nannabix (HDFS, MapReduce, Hive, Spark)

Pacnpenenénnnie ¢aitnoBeie cucrembl (GFS, HDFS). EE cocraBmsromue. Mx gocrouHCTBa,
Hegoctarku U chepa npumenenus. Yrenue u 3amck B HDFS. HDFS APIs: WebUI, shell, Java API

[Napagurma MapReduce. OcHoBHast unes, ¢popmansHoe onucanue. O03op peanuzanuii. APl mis
pabotel ¢ Hadoop (Native Java API vs. Streaming), mpumepsl

Tumnet Join'oB 1 ux peanuzanuu B napaaurme MR. Iartepusl npoekrtupoBanus MR (pairs, stripes,
coctaBHble kitoun). PageRank B MR. IInanuposmuk 3agad B YARN.

SQL nosepx BigData. ®peiimopk Hive

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Kommnbrotep u MynprumenuitHoe 000pyaoBaHue (IIpOEKTOp, 3ByKOBasi CHCTEMA).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Teopus u mpaKkTHKa NapajieNbHBIX BRIYUCICHHH, yueOHoe mocobue / B. I1. I'eprens. — Mockaa,
HUHTYMUT, 2016.— URL.: https://ibooks.ru/bookshelf/363224/reading (nara oopamienus: 25.11.2020). -
[Homusrit Texer (Pexum noctyna : n3 cetu MOTU / Ynanenusiit noctyn)

JomnonHutenbpHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

KommbroTepHsiit kirace. Kaxapiit KOMIIBIOTEp TOJIKEH UMETh BBIXOJ B MHTepHET U 11O s
TIOJIKITIOYECHHMS K YIaJEHHBIM CEPBEPaM.

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

YcnemHoe ocBoeHHE Kypca TpeOyeT OONBINON CaMOCTOSTENBHON pa0oThI CTyneHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npopaboTKy yueOHOro marepuasa (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHOW IuTeparype),
MTOJITOTOBKY OTBETOB Ha BOIIPOCHI, IPEHA3HAYEHHBIX I CAMOCTOATEIBLHOTO NU3yUYEHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHH, CBOICTB;

— MOJATOTOBKY K MPaKTHYECKUM 3aHSITHSIM, BBIIIOJTHEHHE 6 WHANBUIYAIbHBIX JOMAIIHUX 3aJaHUH.

[TpoMeKyTOYHBI KOHTPOJIb 3HAHWH TPOBOAMTCS B BHIE NMHUCHMEHHBIX ONPOCOB (MHHHU-TECTOB) IO
TEOPHH.






NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaspaGorunkm:

A.A. Jlpanb, crapmuii mpernoaaBareib

O.H. UBuenko, 3aBenyromuil kadgenpoi

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, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
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 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKUe METOAbl M IPUKIATHOE IPOrpaMMHOE
o0ecrieyeHne  IJIsl  pELICHMS  HayyHBIX  3agad B

npodeccuoHaIbHON 00nacTu

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

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C MCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-3.3 Bnazmeer MeTofaMu BHU3yalbHOTO U rpadUyecKoro
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 mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTe U yJacTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare m3yueHus AucUMIUIMHBL «[lapannenpHble M paclpenesieHHbIE BBIYMCICHUS) OOydaromuics

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 3aja4l pacnpeselcHHbIX Bbhrumcienuid (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 TOJIb30BaThbCsl MPUMHUTHBAMHU paclpe/ie]eHHbIX Bhlumcinenuid Lamport Timestamps, Vector

Clocks

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

BJaJeTh:

- HaBbIKAMH pabOTBI C MHOTOIPOIECCOPHBIMH BBIYUCIUTEIBHBIME CHCTEMaMH (TapajuIeIbHBIMH 1
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 aIMHUHHCTPATOp XOYeT 3HATh, HAa KAaKHe MAallWHBl KiacTepa (KIIUEHT,
DataNode, NameNode, SecondaryNamenode) BaM HyxeH AOCTyNn Juisi mTarHo padotsl ¢ 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  pacmpeeneHHOH  QaitmoBoit  cucrembl  HDFS,  oTkazoycrolymBOCT |
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 anst paboTel ¢ OONIBIIMMHU AaHHBIM (TA€ XPaHUTCS MeTauH(OpMaIysl, Tae
XPaHATCS peasbHble JaHHbIE, BO3MOKHOCTH CUCTEMBI).

16. Teopus pacnupeieleHHbIX BEIYUCTICHUI

17. Monens BBIYMCIEHHMH: MPOLECCOPBI M CETh, AHAJIOTHS C  pa3fessdseMOd  MHaMsAThIO.
CuHXpoHHBIe/acCHHXpOHHBIC BeIuKcieHus. 18. Paznensemas mamste/message passing. CuHXpoHamn3ep.
Te3ncHO OOBSICHUTD HKBUBAICHTHOCTH CHCTEM 0€3 OTKa30B.

19. Tunonorus OTKa30B HPOLIECCOB, OTKa3bl CETH. BIOXEHHOCTHh KilaccoB 0TKa30B. OmpeneneHue
casual order (happens before) mst asynchronous message-passing cuctem.

20. OmnpepeneHre KOHCEHCyca, TPH €r0 CBOWCTBA. ANBTEpHATHBHBIE (DOPMYIHPOBKH KOHCEHCycCa:
Terminating Reliable Broadcast, Weak Interactive Consistency. MIx 5KBUBaJICHTHOCTb.

21. Teopema @uiepa, Jlunu u I[latepcona (FLP) (6e3 nokazarenscTBa). Pemenne 3agaun o KOHCEHCYCe
B cuHxponHo# cucreme. CAP-teopema (¢ nokazarensctBoM). Pasanna mexxay CAP u FLP teopemamu.
22. ACID. CremneHu U30I411AN TPaH3aKIUH.

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peLIEHN;

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;



- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuai, TPaMOTHO H MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
ero, yMeeT HMPUMEHATh MOJTy4YEHHbIC 3HAHWA Ha MPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUH IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOTUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATh IOJyYeHHbIE 3HAHUS MO 00pasily B CTaHAApTHOMN
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

- OIICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBHIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBesnenust auddepeHINPOBaHHOTO 3adeTa OOydYaroNIMMCsl HE pa3pemieHo MOJIb30BaThCsI
IpOrpaMMOl TUCIUTUTAHEI.



