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)

o AMCHUIIJIMHE: HapaJ'IJ'IGJ'IBHBIC " paclIpCaACIICHHBIC BbIYUCIICHUA
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

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 cocraBuin:

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



Ha JAHHOM KYpCC CTYACHTBI ITIO3HAKOMSTCSA C:

AHHOTANMA

- 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. [Ipennosnaraercs nporpaMMupoBaHuE Kak HA CEMUHApax, TaK U B paMKax

JIOMAIITHUX 3aJaHUM.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[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

O3HaKOMJICHHE C THUIIOBBIMH METOAaMU HUCCIICAOBAHUA W TMPOCKTHUPOBAHUA NAPAJUICIBHBIX U
pacupeaAcICHHBIX BBIHHCHGHHﬁ; —HpHOGpeTeHI/Ie HaBBIKOB MNPUMCHCHUSA COBPCMCHHBIX
HHCTPYMCHTAJIbHBIX CPEACTB U TEXHOJIOTUN HCCIICAOBAHUSI U IMPOCKTUPOBAHUS 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

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCIUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaTh:

- BUJIBI M KJTACCU(HUKAIIMIO MHOTOIIPOIIECCOPHBIX BBIYUCIUTEIILHBIX CUCTEM;

- IPUHIIMITBI TIOCTPOCHUS paclpeeICHHBIX XPaHWIHI JaHHBIX;

- IPUHIIMIIBI TOCTPOCHUS pacnpeaeneHHbix skocucteM (Hadoop / Spark);

- pa3HUIy Mex1y (OIHO-) CepBEpPHBIMU 0a3aMu JaHHBIX U paclpeeIeHHbIMU 0a3aMu JTaHHbIX;

- MOJZI€IIb ACUHXPOHHBIX BBIYMCIICHUN U CBSI3b CO CTEIEHBIO N30JISILUN TPaH3aKINM;

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

- 3HaTh 0a30BbIC MPUHIUIBI paboThl Paxos / Raft;

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

- CTaHJapTHBIE 3aJa4l pacrnpereneHHbIX Bhluucnenuii (Multicasts, Failure Detectors, Membership,
Consensus, RSM).

YMETB:

- IIOJIB30BATHCS] OMOMMOTEKOH ISl apauiedbHBIX Bhruncienuii OpenMP;

- TIOJTL30BAThLCST OMOMMOTEKOH JUIsl TapauleIbHBIX Bhranucienuit MPI;

- TIOJIB30BATHCS pacnpeneneHHol ¢aiinoBoil cuctemont HDFS;

- TIOJTb30BATKLCS pactpeieNieHHbIM (ppeiiMBopkoM Beranciiennii Hadoop;

- TIOJIb30BATHCS pacCHpeACTICHHBIM XpaHWINIIEeM AaHHbIX Hive;

- YMeTh TOJIb30BaThCs NMPUMUTHBAMHU paclpeieleHHbIX BeruucieHuid Lamport Timestamps, Vector
Clocks

- peluarhb 3aayy KOHCEHCYCa B CHHXPOHHOM CUCTEME;

- I0JIB30BaTkCs anroputMamu Paxos / Raft.



BJIAJIETh:

- HaBBIKAMH DPa0OTBI C MHOTONPOLECCOPHBIMU BBIYMCIUTEIBHBIME CHUCTEMaMH (MapauIeIbHBIMU U
pacnpeieleHHbIMU BbIUMCIIUTEIbHBIMU CUCTEMaMH, B YaCTHOCTH)
- KPyro30poM B BBIOOpE apXUTEKTYPHOTO PEIICHUS MMOCTaBICHHON 3a1a4H.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Borunciienns #a GPU.  Texnonorus
! CUDA 10 10 30
[Tapannensubie Bbruucienuss Ha MPI u
2 OpenMP 10 10 30
Pacripenenénnsie BBIYHCIICHUS Ha
3 Ooonbmux oO0bemax gaHHbix (HDFS, 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 IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennuii)
1. Boruncnenus na GPU. Texnonorusst CUDA

ApxuTektypa rpagu4ecKkux IporeccopoB.
Device (rpaduueckuii mpoueccop ) u Host. OOMeH TaHHBIMU MEXTy HUMHU.
OnTuMu3anus BEIMUCICHNH Ha rpaduyecKux mporueccopax.

2. ITapannensusie Berancnenus Ha MPI u OpenMP

UYro Takoe napasuieibHble BHIYUCICHUS?

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

Ucnonb3oBanne MPI u OpenMP B pamkax oHO# mporpamMmsl.

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

Pacnpenenénnnie ¢aitnoBeie cuctembl (GFS, HDEFS). E€ cocrapnstomme. Ux mocTouHCTBa,
HegocTarku U chepa npumenenus. Yrenue u 3ammuck B HDFS. HDFS APIs: WebUI, shell, Java API

[Napagurma MapReduce. OcHoBHas upaesi, ¢popmanbHoe onucanue. O030p peanmzaumid. APl nmist
pabotel ¢ Hadoop (Native Java API vs. Streaming), mpumepsl

Tumnet Join'oB u ux peanuzanuu B mapagurmMe MR. Tlarrepusr npoektrrpoBanust MR (pairs, stripes,
coctaBHble kitoun). PageRank B MR. IInanuposmuk 3aga4 B YARN.

SQL nosepx BigData. ®peiimopk Hive



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Kommeiorep 1 MmynsrumenuitHoe 000pynoBaHue (IIPOEKTOP, 3BYKOBAsi CUCTEMA).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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

JomnonHurensHas aureparypa

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Kommbrotepnsiii kinace. Kaxapiit KoMIbloTep TOMKEH UMETh BbIxoJ B mHTepHeT U 110 mist
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBIION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca TpPUBEICHO MHHHMAaJIbHO HEOOXOoAMMOE BpeMs [uii padoThl CTYAGHTa HaJ TEMOW.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHTepaType),
MOATOTOBKY OTBETOB Ha BOMPOCHI, MPEIHA3HAYEHHBIX JUISI CAMOCTOSTEIBHOTO U3yUeHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K MPAaKTHYECKUM 3aHSITHSAM, BBINOJHEHNE 6 HHANBUAYAIbHBIX TOMAIIHUX 3alaHUH.

IIpomesxyTOuHBINl KOHTPOJIb 3HAHUI IPOBOAUTCS B BMJE IHMCBMEHHBIX OINPOCOB (MMHHU-TECTOB) IIO
TEOpUHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
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

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHust aucnuiuinHbl «llapamnenbHele M pacnpefeleHHbIe BBIYUCICHHS» OO0ydaromuics

JIOJIKEH

3HAThb:

- BUZbI U KJIACCU(PHKAIIMIO MHOTONIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTEM;

- IPUHIIMITBI TIOCTPOCHUS paclpeeICHHBIX XPaHWIHI JaHHBIX;

- IPUHIIMIIBI TOCTPOCHUS pactpeaeneHHbix akocucteM (Hadoop / Spark);

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

- MOJZIEIIb ACUHXPOHHBIX BBIYMCIICHUH U CBSI3b CO CTEIEHBIO N30JIILUN TPaH3aKINM;

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

- 3HaTh 0a30BbIC IPUHIUIEBI paboThl Paxos / Raft;

- 3HaTh anropuTMbl cuaxpoHu3anuu Bpemenu (NTP, Cristian's Algorithm)

- CTaHJapTHBIE 3aJa4ll pacrnpeseneHHbIX Bhruucnenuii (Multicasts, Failure Detectors, Membership,

Consensus, RSM).
YMeThb:

- IIOJIB30BATHCS OMOMMOTEKOH ISl TapauledbHBIX Bhruncienuii OpenMP;

- TTOJTb30BATHLCST OMOMMOTEKOH JUIsl TapauleIbHBIX Bhranucienuit MPI;

- TIOJIB30BATHCS pacnpeneneHHol ¢aiinoBoii cuctemort HDFS;

- TIOJTL30BATKLCS pacmpeieNeHHbIM ppeiiMBopkoM Beanciiennii Hadoop;

- TIOJIb30BATHCS pacCHpeACTICHHBIM XpaHWINIIEeM AaHHbIX Hive;

- YMeTh TOJIb30BaThCs NMPUMUTHBAMHU paclpeieleHHbIX BeraucieHnid Lamport Timestamps, Vector

Clocks

- peluarh 3aayy KOHCEHCYCa B CHHXPOHHOM CUCTEME;
- I0JIB30BaTkCs anroputMamu Paxos / Raft.

BJIaJeTh:

- HaBBIKAMU PabOTBl C MHOTONPOLECCOPHBIMU BBIYUCIMTENIBHBIMU CHUCTEMaMu (MapayjieIbHbBIMUA H
pacrpeeIeHHbIMI BEIYUCIUTEIbHBIMU CUCTEMAaMH, B YaCTHOCTH)
- KPyro30poM B BBIOOPE apXUTEKTYpPHOTO PELICHUs TOCTAaBIEHHOH 3a1a4H.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumeps! 3agannii Ha KOHTPOIbHYTO Nel.

1. Crporuii CHCTEMHBIH aJIMHUHHCTPATOp XOYeT 3HATh, HAa KAaKHe MAaIlIWHBl Kiactepa (KIUCHT,
DataNode, NameNode, SecondaryNamenode) Bam HykeH qoctym aisi mTatHoi padotel ¢ HDFS.

OTBeT HY)XHO eMy 00OCHOBATb.

2. Yem OMpeaACIsICTCA YUCJIO MaHHepOB? A ugucio pCI[BIOCGPOB? MoxHO 1 3a41aTb 5TH 3HAYEeHUA?

IIpumeps! 3agaHmii Ha KOHTPOIBHYHO Ne2.

1. Oxapakrepusyiite Kafka B repmunax CAP, o0bscHuTE CBOI BBIOOD.

2. Yem ormmmuaercst HBase ot Cassandra B Tepmunax CAP.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

1. UHCTpYMEHTHI pacipeieIeHHbIX BEIYUCIICHUN



2. Omnucanme pacmpeneneHHorr  ¢atoBoir  cucrembl  HDFS,  orkaszoycroitumBocTh
MacIITabupyeMOCTb.

3. JocrounctBa n Hegoctatku HDFS.

4. Haznauenue Secondary Namenode B HDFS.

5. Ilpouecc urenus u 3amucu qaHHBIX B HDFS,

6. Ctpykrypa knacrepa Hadoop. Ponu cepBepoB. Kak obecrieunBaeTcst 0TKa30yCTOHYHBOCTb.
7. llponecc BeimonHeHus 3a1a4u Ha kinacrepe. Distributed cache.

8. dopmanbHas Mopens MapReduce BeruuciieHuil.

9. Obnactu npumenenus: Writable u WritableComparable.

10. Tuns! kommnaparopos B MapReduce.

11. Kakue stamnsl padotslt MapReduce-npuinoskeHust JOIDKEH peain3oBarh pa3padoTuuK.
12. MapReduce: Combiner, Comparator, Partitioner.

13. Turmet Join B MapReduce.

14. JocrounctBa u Henoctarku Hadoop Streaming.

15. Onucanue cucremsl Hive ans paGoTel ¢ O0oNbIIMMU JaHHBIM (T XpaHUTCS MeTauH(popMarus, riue
XPaHATCS peasbHble JaHHbIE, BO3MOKHOCTH CUCTEMBI).

16. Teopus pacnupeieleHHbIX BEIYUCTICHUI

17. Monenbs BBIYUCICHUN: TMPOLECCOPHl U  CETh, AHAJIOTUA C pa3desaeMOd  MaMSTHIO.
CuHXpOHHbIE/aCHHXPOHHBIC BeIuMcieHMs. 18. Pa3nensemas mamsare/message passing. CHHXpoHal3ep.
Te3ncHO 0OBSACHUTHL SKBUBAJIEHTHOCTH CUCTEM O€3 OTKA30B.

19. Tumonorusi OTKa30B IPOLECCOB, OTKa3bl CETH. BIIOXKEHHOCTh KIIACCOB OTKa30B. OmnpeneneHue
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) (Oe3 nokaszarenscTBa). Pemenne 3agaum o KOHCEHCyce
B cuHxpoHHo# cucreme. CAP-teopema (c nokazarensctBoM). Paszanna mexxay CAP u FLP teopemamu.

22. ACID. CremneHu U30I411AN TPaH3aKIUH.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY, IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PEIICHUH;

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbHOE OOOCHOBAHUE MPUHSATHIX
peLIEHN;

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;

- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLIECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTcpuall, rpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INPUMCHATL IMOJTYUCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAeT MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBLIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylIeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJsl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKONW MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIIAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
pEILIEHUH TUTIOBBIX NPAKTUYECKUX 3a7ad;

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

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

Bo Bpems mpoBeneHust audhepeHIMPOBAHHOTO 3a4eTa OOYYAIOIIMMCS HE Pa3pelieHO IOJIb30BaThCs
MPOTPaMMON JUCIUILTAHBI.



