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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [TapannenbHble U pacipeaeIeHHbIC BHIYUCICHUS
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Co3bIkuH, KaH]l. TEXH. HayK, JOLIEHT

[Iporpamma obcyxieHa Ha 3acefJaHuy BBICIIEH MIKOJBI porpaMMHOoil naxkenepun MOTU - Anpekc 27.04.2023



B stoMm KypCC CTYACHTHI ITIO3HAKOMATCA C:

AHHOTANMA

- TaKKe TOAXObI K pa3padoTke mapayieNbHbIX nporpamm, kak MPI, OpenMP;

- Boruncienus Ha rpadudeckux nporeccopax ¢ ucnonb3oBanuem CUDA.

- YCTPOHCTBO pacmpe/ieleHHbIX ouepeneii u xpanwmiy (ZooKeeper, Katka, Cassandra);

- OCHOBHBIE (hpeMBOPKH 11 00pabOTKK OONBIINX AAHHBIX U UX BHYTPEHHSISI CTPYKTYpa.

Kypc opuenTtuposan Ha npakTuky. [IporpammupoBanue npeamnogaraeTcsi Kak Ha CEMUHApax, Tak U B KAY€CTBE

JIOMAIITHETO 3a/1aHHUS.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

[Io3HaKOMHUTH CTYIE€HTOB C OCHOBaMH MHOTONPOLIECCOPHBIX BBIYMCIUTEIBHBIX CHCTEM M JAaTh
MPaKTHYECKUH OMBIT paboThl ¢ TAaKUMH cucTeMaMu. Kypc cOCTOMT M3 IBYX MOIyneH, MOCBSIIEHHBIX
MapaJyIeNbHBIM U pacHpeIeIeHHBIM CUCTEMAaM COOTBETCTBEHHO. [IepBbIil MOMYb UCCIIENYET CUCTEMBI
B IIOYTH «UACAIBHBIX)» YCIOBUSIX, KOIIa BHIYUCIUTEIbHBIE Y3JIbl U COEIMHEHNUS MEXy HUMH HaJICKHBI
u OblcTpel. BTOopoil Momynb mccienyer crnocoObl MOCTPOCHHUS! HAJEKHBIX CHCTEM W3 HEHaJEeKHBIX

KOMIIOHCHTOB.

3agauu AU CHUILIHHBI

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

pacupcCacIICHHbBIMUA CUCTCMAMU.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOSATENIbHYIO
JEATEIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX 3a/1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Y IMPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIH30BaTh MMEIOIIUICS OINBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHATLHOM IESTENbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H

MPOrpaMMBbl, IPUTOAHBIE JISI IPAKTUYECKOTO
UCIIO0JIb30BaHUs, IPUMEHATh OCHOBBI
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K
[IPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-6.1 3HaeT anropuTMbl pEHICHUS THUIOBBIX 33734,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.3 3HaeT MeTOIBpI TECTHPOBAHHS MPOrPAMMHOTO KOJa
Ha OWMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAaHHE HAa
pasiMuHBIX  ypOBHAX  (MOMDYJIBHOE, HHTETPAllMOHHOE,
CUCTEMHOE)

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH ITOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmanu3oBaTb U aITOPUTMU3HPOBATDH
MOCTAaBJICHHYIO 3aJa4y

[1K-2.2 Bnaneer MeromamMu U npueMamu (GoOpMamu3aid 1
ANTOPUTMHU3ALUH 33134




[IK-3.3 YMeer uznarate OCHOBHbBIE€ TIPHUHIIUIIBI TOCTPOESHUS
U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI
U CPEACTBA NPOEKTUPOBAHUS MPOTrPAMMHOIO OOecIHeUeHus,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAaMMHOTO OOECIICUeHUs: U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HaTh:
® TUIIbI U KJacCU(UKALUs MHOTONPOLIECCOPHBIX BBIYUCIUTEIBHBIX CUCTEM;
® [IPUHIUIIBI IOCTPOSHUSI paclpeieleHHbIX XPAHUIMIL JaHHbIX;
® IPUHIMIIBI TOCTPOCHUS pacnpeneneHHbix skocucteM (Hadoop / Spark);
® pa3HHIA MEX1y (OIHO-) CepBEPHBIMHU 0a3aMM JaHHBIX M PACHPEAEICHHBIMH 0a3aMu TaHHBIX;
® MOJIeIb ACHHXPOHHBIX BBIYMCICHUN U B3aUMOCBA3b CO CTEIICHBIO M30JIMPOBAHHOCTH TPAaH3aKLIUY;
e teopema Oumepa-Jlunua-Ilarepcona (FLP-teopema);
® 3HaTh OCHOBHBIC IpUHIMIEBI Paxos / Raft;
® 3HaTh ANTOpUTMBI cuHXpoHu3anuu Bpemenu (NTP, anropurm Kpucrnana)
® CTaHJApTHBIC 3aJa4d DPACIpEIesICHHBIX BBIYMCICHUH (MHOTOAJPECHBIE PACCBUIKH, JETEKTOPHI
OTKAa30B, WIEHCTBO, KOHCEHCYC, RSM)
YMETb:
® JICII0JIb30BaTh OMOIMOTEKY JUTS MTapauIebHBIX BhiuucieHuit OpenMP;
® JICTI0JIb30BaTh OMOINOTEKY IS apajuleidbHbIX BhiuncieHuii MPI;
® 1ICII0JIL30BaTh pacipeseneHuyto ¢dainosyto cucremy HDFS;
® JICTIOJIB30BaTh CpeAy pacupeaenaeHHbIX Berauciennit Hadoop;
® 1ICII0JIb30BaTh paclpeielIeHHOe XpaHwnine faHHbIX Hive;
® yMeThb HCIOJIb30BaTh NMPUMHUTUBBI paclpenesieHHbIX BeruucieHuit Lamport Timestamps, Vector
Clocks
® pelnTh NpobIeMy KOHCEHCYca B CHHXPOHHON CHCTEME;
® 1ICII0JIb30BaTh anroput™Mel Paxos / Raft.
BJIaJIETh:
® HaBBIKM pPabOTBl C MHOTOINPOLECCOPHBIMH BBIYMCIUTEIBHBIMH CHCTEMaMH (B YacTHOCTH, C
HapajuleiIbHBIMU U PACIpeeIeHHBIMI BbIYUCIUTEIbHBIMI CUCTEMAMU)
® TOPU30HTHI B BEIOOPE apXUTEKTYPHOTO PEIICHUS TIOCTABICHHON 3aJa4H.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Teopust pacnpeieieHHbIX BBIYHCICHUI
1 (ypoBHm u3omsauuu Tpanzakiuii, CRDT, 15 15 24
CAP, FLP, Paxos, Raft)
Beruncnenus Ha rpaguyeckoM
2 15 15 24
mponieccope. CUDA-texHONOTHS
Uroro yacos 30 30 48
[ToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

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




Cemecrtp: 4 (Becennuit)

1. Teopus pactipeneiaeHHbIX BIuucieHni (ypoBHu uzomsiiuu Tpanzakiuit, CRDT, CAP, FLP, Paxos,
Raft)

e Kiaccugukanys MHOTOIPOIIECCOPHBIX BEIYUCITUTEILHBIX CHCTEM, MOJIEITH OTKa30B;

e Paznmniia Mexay napajijieIbHBIMU BBIYUCICHUSMH U PACTIPEACIICHHBIMI BRIYUCICHUSMU;

e basml mannbpix: ACID, ypoBau m3onsiuu. Pacnpenenennsie 6a3ntl nanabix: CAP, CRDT. Cucrembt
AP u CP;

e Ainroputmbl cuaxponusaryu Bpemenu (NTP, Cristian's Algorithm);

® cCTaHJapTHBIE 3aJa4ll PAacIpeeICHHBIX BBIUUCICHUN (MHOTOAJIPECHBIE PACCHUIKU, JETEKTOPHI
OTKa30B, WICHCTBO, KOHCEHCYC, RSM);

e Teopema ®umepa-JIunga-Ilarepcona (FLP-teopema);

e OcHoBHbIe puHIMIEI Paxos / Raft;

2. Beruucnenus va GPU. Texnonoruss CUDA

Apxutexrypa GPU.
YerpoiicTBo (rpaduueckwii mporeccop) 1 XocT. OOMeH TaHHBIMUA MEXIy HUMHU.
Onrtumusanus Beryuciennii Ha GPU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VY4eOHbIH KiTacc 000pyI0BaH MYJIETHMEAMHHBIM TPOESKTOPOM H SKPAHOM.
6.IlepeuyeHb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa

1. Teopus u mpaKTHKa 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
Pexomentyemast muteparypa A CaMOCTOSTEIBHOTO U3yYEHUS:

- baruwes, J. C., & Muxenes, B. M. (2016). MadpacTtpykrypa BEICOKOIPOU3BOAUTEIHHOMN

KOMHBIOTCpHOfI CHUCTEMBbI JId p€ajin3aliun 00IauHBIX CCPBHUCOB XPpAaHCHHUSA U aHAJIN3a JaHHBIX
HepCOHaHBHOﬁ MCIUIIMHBI

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He npenycmorpeno

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

KommproTepHsiii kirace. Ha kaxmoM KOMIBIOTEPE JOIDKEH OBITH J0CTyN B MIHTEpHET U mporpaMmMHoe
obecrieyeHne A5 TIOAKIIIOUCHUS K YIaJICHHBIM CEpBEpaMm.

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



VYceneniHoe ocBoeHHE Kypca TpeOyeT OT CTYACHTOB OOJNBLIONW caMOCTOsTeNbHON pabotsl. Ilporpamma
Kypca COIEPKUT MHUHHMAaJbHO HeoOXoaumMoe Bpemsi st paboThl CTyJAeHTa HaJ TEMOHU.
CamocrositenpHas paboTa BKIIIOYAET:

- U3y4eHue yueOHOoro Marepuana (Ha OCHOBE KOHCIIEKTOB JICKLUH, yueOHON 1 HAydHOU JTUTEPaTyphl),
[TOJITOTOBKA OTBETOB Ha BOIPOCHI JIJIsl CAMOCTOSTENILHOTO U3YUYEHUS,

JOKa3aTeNIbCTBO OTAEIBHBIX 3asBICHUMN, CBOWCTB;

- IOATOTOBKA K MPAKTHYECKHUM 3aHATHIM, 6 HHANBUIYaIbHBIX JOMAIIHUX 3aJaHUH.

[TpoMesKyTOYHBII KOHTPOJIb 3HAHUH OCYIIECTBIISIETCS B BUJIE MUCbMEHHBIX OMPOCOB (MHHHU-TECTOB) T10
TEOPHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOIICHHKCHEPHBIE
3HAHUS, METO/II MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

OIIK-6 CriocobeH pa3pabarbiBaTh ajJrOpUTMBI U

[IPOrpaMMBbl, IPUTOAHBIE ISl IPAKTUYECKOTO
WCITOJIb30BaHNs, IPUMEHSTH OCHOBBI
MH()OPMATUKH U IPOTPAMMHUPOBAHUS K
MIPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTUPOBAHUIO IIPOI'PAMMHBIX IIPOAYKTOB

OIIK-6.1 3Haer anropuTMbl pelIeHHs THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.3 3HaeT METOIBI TECTHPOBAHHUS TPOTPAMMHOTO KOJa
Ha OMmMUOKM M crnocoOeH TPOBOAWTH TECTUPOBAHHE HAa
pa3MYHBIX ~ ypPOBHSAX  (MOOYJIBHOE, HWHTETPAIlMOHHOE,
CHUCTEMHOE)

[MK-2 Cnocoben popmanuzoBars u
AJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 Cnocoben ¢opmann3oBaTh W alTOPUTMU3HPOBATH
MOCTABIICHHYIO 33129y

[1IK-2.2 Bnaneer meronamu ¥ npueMamu (GopMain3aluy U
ITOpUTMU3ALUH 3a/1a4

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTh MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.3 YMeer uznarate OCHOBHbBIE€ IPHUHIIUAIBI TOCTPOESHUS
U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI
U CPEeACTBA NPOEKTUPOBAHUS MPOTrPAMMHOIO 0OecIHeUeHus,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAaMMHOTO OOECIICUeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHust aucuuiuinHbl «llapamienbHele M pacnpeleleHHbIe BBIYUCICHHS» OO0ydaromuics

JIOJDKEH

3HAThb:

THITBI ¥ KJIaCCH(UKALMSI MHOTOIIPOLIECCOPHBIX BBIYUCIUTEIBHBIX CUCTEM;

NPUHIIMIIBI TIOCTPOCHUS paclpeeTICHHBIX XPaHWIHI] JaHHBIX;

MPHUHITUIIBI IOCTPOEHUS pacnpeeicHHbix 3kocucteM (Hadoop / Spark);

pa3HHIa MEXTY (OHO-) CepBEpHBIME 0a3aMu JTaHHBIX M PacIpeeIeHHBIMU 0a3aMy JJaHHBIX;

teopema Ouiepa-Jlunga-Ilarepcona (FLP-Teopema);
3HaTh OCHOBHBIE MPUHIMTIBI Paxos / Raft;
3HaTh aJTOPUTMbI cUHXpoHM3auuu Bpemenu (NTP, anropurm Kpucruana)

[}
[ J
[}
[ J
® MOACIIb ACHHXPOHHBIX BBIYMCIICHUM U B3aMMOCBSI3b CO CTEIICHBIO H30JIMPOBAHHOCTH TPAaH3aKIHU,
[ J
[}
[ J
[}

CTaHJApTHBIE 33Ja4d PACIpPENCJICHHBIX BBIYMCICHUN (MHOTOAJPECHBIE PACCBUIKU, AETEKTOPbI

OTKa30B, WICHCTBO, KOHCEHCYC, RSM)
yMeThb:



® JICII0JIb30BaTh OMOIMOTEKY JUTS MTapauIebHBIX BhiuucieHuit OpenMP;
® JICTI0JIb30BaTh OMOINOTEKY IS apajuleibHbIX BhiuncieHuii MPI;
® 1ICII0JIL30BaTh pacipeseneHHyto ¢dainosyto cucremy HDFS;
® JICTIOJIB30BaTh CPeAy pacupeaeneHHbIX BeraucieHnit Hadoop;
® 1ICII0JIb30BaTh paclpeeeHHOe XpaHwnine faHHbIx Hive;
® yMeThb HCIOJBb30BaTh NMPUMHUTUBBI pacipenesieHHbIX BeruucieHuit Lamport Timestamps, Vector
Clocks
® pelnTh NpodIeMy KOHCEHCYca B CHHXPOHHON CHCTEME;
® J1ICTI0JIb30BaTh anroput™Mel Paxos / Raft.
BJIaJeTh:

® HaBbIKU pa60TBI C MHOTIonponeCCOPHbBIMHU BbIYHUCIIUTCIbHBIMUA CUCTCMAMU (B 9aCTHOCTH, C
napaJui€JIbHbIMH U paclIp€ACJICHHBIMU BbIYUCINTCIIbHBIMU CI/ICTeMaMPI)
® TOPU3OHTEI B BBI60p€ APXUTCKTYPHOI'O pCHICHUSA IIOCTaBJICHHOM 3aga4u.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmorpeno

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

HNHCTpyMEHTHI pacnpeleIeHHbIX BBIYUCICHUN.

Onwucanne pacnpeneneHnoi daiinosoit cuctembl HDFS, oTkazoycToitunBocTr 1 MacmrabupyeMocTH.
[Tmtocer u Munycst HDFS.

Haznauenue Bropuunoro Namenode 8 HDFS.

[Ipouecc urenus u 3anucu nanHeix B HDFS.

Knacrepnas ctpykrypa Hadoop. Ponu cepsepa. Kak oGecnieunBaercsi 0TKa30yCTOMYMBOCTD.
[Ipouecc BbIONHEHUS 3a1a4U Ha KJacTepe. PacipeneneHHbIN Kell.

dopmanbHas Mojens BeruucieHus MapReduce.

Oowembr Writable u WritableComparable.

Tumner komnaparopos B MapReduce.

Kaxkue stans! npunoxenuss MapReduce gomken peann3oBaTh pa3paboTUHK.

MapReduce: kombaiinep, KoMnaparop, pa3aciuTelb.

[Tpumep Ouitera.
HNHCTpyMEHTHI pacnpeleIeHHbIX BBIYUCICHUN.
MapReduce: kombaiinep, KoMnaparop, pa3aciuTelb.

Kpurepun onennBanus
MIPEBOCXOTHO

10 BcecTOpOHHEE, CUCTEMATH3UPOBAHHOE, ITYOOKOE 3HaHUE Y4eOHOIrO IUIaHA AUCLUUILUIMHBL U YMEHHE
YBEPEHHO NMPHUMEHATh MX Ha MpPAKTHKE MPH PEIIeHHHM KOHKPETHBIX 3ajad, CBOOOAHOE M IpaBHIbHOE
000CHOBaHHE MPUHUMAEMBIX PELICHUN;

9 cucremarndeckoe, IyOOKOe 3HaHHE Y4eOHOTO IUIaHa AUCIMIUIMHBI U YMEHHE YBEPEHHO INPUMEHSThH
WX Ha NPAKTUKE MPU PEUICHUH KOHKPETHBIX 3a/ad, NpPaBWIbHOE OOOCHOBaHWE NPUHUMAEMBIX
peLIEHN;

8 nry6okoe 3HaHHE y4eOHOr0 IUIaHa AUCLUIIMHBL U YMEHUE IPUMEHSTh UX Ha IPAKTHKE P PEIICHUN
KOHKPETHBIX 3324, IPaBUJIbHOE 000CHOBAaHHE MPUHUMAEMBIX PEILICHH;

XOpOUINit

7 TBEpIO 3HAET MaTepuall, MPaBUIbHO U COAECPKATEIBHO U3J1araeT €ro, yMeeT NPpUMEHATh OTyUYEHHBIE
3HaHUs Ha [IPAKTUKE, HO JIOIyCKAeT HETOUHOCTH B OTBETE WM PELCHUM 3a]ay;

6 3HaeT Marepuall, IPaBUJIbHO €ro IPENOAHOCUT, YMEET IIPUMEHATh IIOJIy4E€HHbIE 3HAaHUS Ha IIPAKTHUKE,
HO JIOIyCKAaeT HETOYHOCTH B OTBETE UJIM PELIEHUM 3a/1a4;

5 3HaeT OCHOBHOM MarepHall, IPAaBWJIBHO H3JaraeT €ro, yMeeT NPHUMEHATH IOJyYEHHBIE 3HAHUSA Ha
IIPAKTUKE, HO JIOIyCKAeT HETOYHOCTH B OTBETE MJIM PELLCHUU 3a]ay;



YIOBJIETBOPUTEIBHO

4 ¢parmeHTapHbId, (QparMeHTapHBIA XapakTep 3HAHWMA, HEJOCTATOYHO MpaBHIIbHAS (OPMYIMPOBKA
OCHOBHBIX TOHSATHH, HapyIICHHE JIOTHYECKOW MOCICAOBATEIILHOCTH B H3JI0KEHUE HPOTPaMMHOTO
MarepHaia, HO IPHU 3TOM OH BJIAJICET OCHOBHBIMH Pa3ZieiaMH y4eOHOI NporpaMmbl, HEOOXOIUMBIMU
JUTSL TATbHEHIIero 00y4YeHus, 1 MOXKET IPUMEHSTH ITOJy4YCHHBIC 3HAHUS B CTAHIAPTHAS CUTYaLus;

3 xapakrep 3HaHWH JOCTaTOYeH sl JAajbHEHIIero oOy4eHWs W MOXET NPUMEHHUTH IOTyYCHHBIC
3HAHUS HA MOJICNIU B CTaH/IAPTHOW CUTYALUH;

HEYJIOBJICTBOPUTEIbHBIH

2 He 3HaeT OOJIbILEH YaCTH OCHOBHOIO COACPIKAaHUS yUeOHOTO IJIaHa AUCUUILTMHBI, JOYCKaeT ITpyobie
om0k B (OPMYIMPOBKAX OCHOBHBIX IOHATHUH JMCHMIUIMHBI M HE 3HAeT, Kak IPaBHILHO
HCIOJIb30BaTh NMOyYEHHBIC 3HAHUS MIPU PELICHUN THIIOBBIX MPAKTHUECKUX 3a/1a4.

1 He 3HaeT (HOPMYIMPOBKH OCHOBHBIX MOHITHHA AMCUUIUIMHBI U HE YMEET HCIOJIb30BATh MOyUYeHHBIE
3HaHUA IPU PELICHUH TUIIOBBIX [IPAKTUYECKUX 3a]ay.

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

HuddepenumnpoBannas kiaccupuranusi MIPpOBOIUTCS C yUETOM TEKYIIEH yCIEeBaeMOCTH U PE3YJIbTaToB
BBINIOJIHEHUSI KypcoBod pabotsl. [Ipn HeoOXomuMOCTH B mpoliecce HHTEPBBIOMPOBAHUS CTYIACHTA
MPOBOJUTCS BBIOOPOYHBIM ONPOC Ha 3HAHWE KOHTPOJBHBIX BOMPOCOB, M MPEAJIATAlOTCS THUIIOBBHIC
3aJaHMsL.



