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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucummimHel (Moayns) «PacnpeneneHHble CUCTEMBI» COCTaBIEHa B
COOTBETCTBUHU C (ellepaibHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduip Backend-paspaboTka, yTBep:KACHHBIN MpuUKa3oM MHUHHUCTEPCTBA HAYKH U BBICIIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

W3zyuenne nucuuruimHbl (MOAyss) «PacrpenenieHHbIe CHCTEMBI» IO3BOJIIET CTYACHTaM
OCBOUTH COBPCMCHHBIC TCXHOJIOI'UH, O6CCHC‘II/IBaIOIJ_II/IC BBICOKYIO AOCTYIIHOCTb u
OTKa30yCTOMYUBOCTh TMPHIIOKEHUH, YTO KPUTHUYSCKH Ba)KHO B OIOXY OOJBIIMX JaHHBIX M
o0nayHbIX BeMUCIeHUNA. Kpome TOro, 3HaHWe NPUHIMIIOB pabOTHI paclpenesieHHBIX CHCTEM
OTKPBIBAE€T BO3MOXKHOCTH JIJISl CO3/[aHUS MHHOBAIIMOHHBIX PEHICHUN B Pa3jIMYHBIX 00JacTAX, OT
(UHAHCOB 10 3/IPaBOOXPAHCHHUS.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 0 MPOTrPaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
Backend-pa3paboTka 1 BXOJUT B 00s13aTe/IbHYIO YyacTh bioka 1.

JucnunimHa (MOAynb) U3ydaeTcs Ha 2 Kypce B 4 cemecTpe.

Heap u3yuyeHusl AUCUMIUIMHBI (MOAYJs): (QOpPMHUPOBAHUE Yy CTYIEHTOB IOHHUMAaHUS
NPUHIUIIOB IPOSKTUPOBAHUS, Pa3paOO0TKH U YIIPABICHHUS PACIIPEICICHHBIMHI BBIYMCIATEIIEHBIMU
cucteMamu Juis 3H(HEKTUBHOTO pPelIeHus CIOKHBIX 3a/1a4.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— (opMUpOBaHHE 3HAHUNA OCHOBHBIX IMOHSATUH U NPOOJEM TEOPUH PACIPENEICHHBIX
CUCTEM, MOJIETN COTJIACOBAaHHOCTH;

— (opMUpOBaHKE 3HAHUI AJITOPUTMOB PEIUIMKALMM U KOHCEHCyca B paclpeneseHHbIX
CUCTEMaX;

— ((opMupoBaHue 3HaHMH TOHATHUSA TPaH3aKIMH, YPOBHU M3OJSIIMU TPaH3aKUUN U
CIOCOOBI X peaTn3alliu;

— (opMupOBaHUE 3HAHUHN O BUJIAX OTKA30B y3JIOB, IOHATHS BU3AHTUHCKUX OTKA30B,;

— (opMHUPOBaHHE YMEHHs pEalin30BbIBaTh Ha JIIOOOM S3BIKE IMPOTrpaMMHPOBAHUS
KJIACCUYECKHE aJITOPUTMBI PETIJIMKAIIMKA U KOHCEHCYCa B PACHIPEeIEHHBIX CUCTEMAX;

— (opmMupoBaHre ymeHHs BbIOMpATh TOTOBbIE pEAIM3aALUU PACIpE/ICIEHHBIX CHCTEM B
3aBUCHUMOCTH OT HEOOXOAUMBIX TPEOOBAHUH K COTIACOBAHHOCTU U YCTOMUMBOCTH K OTKa3am;

— (¢opmupoBaHue ymeHMs Hucmnoiab3oBaTh MapReduce u pacnpenenenssle (ailioBbie
CHUCTEMBI /7151 pabOThI C OOJBIIMMH TAHHBIMU;

— (¢opMUpOBaHHE HaBbIKa MPOEKTUPOBATH APXUTEKTYPY paclpeiesieHHON CHUCTEMBI C
y4eTOM TpeOOBaHMI K COTIIACOBAHHOCTH JIAHHBIX U YCTOWYMBOCTH K OTKa3am;

— (opMupoBaHHe HaBbIKa OTJIMYATh JOCTH)KUMBIE TPEOOBAaHUS OT HEIOCTUKMMBIX MpPU
MPOEKTUPOBAHUU PACTIPEEIIEHHBIX CUCTEM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOCHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xanue
KOMTIETeHIINH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHNUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

[K-3.

Crioco0eH perath 3a1a9u
podeCCHOHATTEHOM
JIeSITeIIbHOCTH,
(bopMynHupoBaTh pe3ynbTarT,
YBHUJIETH CIEJICTBUS
MOJTYYEHHOTO pe3ynbTara

[K-3.1.

3HaeT OCHOBHBIE IPUHIUIIBI 1
METO/IbI PeIICHNUS 3a1a4
npodeccnoHanTbHOM AEATETBHOCTH, a
TaKXe Coco0bl POPMYIUPOBAHUS U
HPE/ICTaBICHUS PE3yIbTaTOB,
BKJTIOYAst aHAJIN3 TIOCIICICTBUH 1 UX
3HAYMMOCTh B KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT NpUMEHATh MaTEMAaTUUECKUE
Y KOMITBIOTEPHBIE METOJIBI JJIs1
pelIeHUs] KOHKPETHBIX 3a1a4,
(hopMyIUPOBAThH YETKUE U
000CHOBaHHBIC PE3YIBTATHI, 4 TAKKE
AHAJU3UPOBATh UX MOCIEACTBUS AJIA
JAJIbHENIINX JIEUCTBUMN U PEIIEHUMN

IK-3.3.

HMeer nmpakTUYECKUN OIBIT B
peneHny npodecCHOHAIbHBIX 3a/1a4,
BKJIIOUYas y4acTHE B IPOEKTAX, TE
OBLIN MOJTyYEeHBI Pe3yIbTaThl H
MIPOaHAIM3HPOBAHBI UX CIIECTBUS,
9TO CIIOCOOCTBOBAIIO IPUHATHIO
000CHOBAaHHBIX PEUICHUH

[K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOe obecreueHrne
JUTSL pELICHUsSI IPUKJIATHBIX
3aja4 B chepe
npodeccHoHaTbHOM
JeSITEIbHOCTH

I1K-6.1.

3HAET OCHOBHBIC SI3BIKU
MPOrPaMMHUPOBAHUS, METO/IbI
pa3paboTKH MPOrPaMMHOTO
obecrieyeHus, a TAKKE IPHHITHIIBI
MPOCKTUPOBAHUSI U APXUTEKTYPHI
MPOTPaMMHBIX CHUCTEM,
IIPUMEHSAEMBIX B KOHKPETHOM
MPEIMETHON 00JIacTH

I1K-6.2.

Vmeer AHAJIIN3UPOBATD MMPUKIIAIHBIC
3aJa4u, pa3pa6aTLIBaTL AJITOPUTMBI
" p€aJIn30BbIBATh UX B BUIEC
MMpoOrpaMMHOI0O 06CCH€‘ICHI/IH,
HCIIOJIb3Yd COBPEMCHHBIC
HWHCTPYMCEHTBI U TEXHOJIOTUH, a
TaKXXE MMPOBOJUTHL TECCTUPOBAHUE U
OTJIAaAKy CO3JaHHBIX pemeHHﬁ

I1K-6.3.

Nwmeet mpakTUyecKuid OMbIT
pa3paboTKH MPOTPaMMHOTO
obecrieueHns B paMKax pealbHbBIX
MIPOEKTOB, BKJIFOYAs y4acThe B
KOMaH/1ax, Ij1e ObUIM YCIICIITHO
pean30BaHbl PEIICHUS IS
KOHKPETHBIX MPUKIIAIHBIX 3371249 B
cthepe nmpodheccuoHaIbHON
JIeSITCIbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MmonyJis) (npaxTHuec Kontpo | CamocrosTeib KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Bsenenne. OcHOBHEIE 5 5 26 JlomarirHee 3amanne
MOHSITUS U TIPOOIIEMBI [Moarororka k
TEOPHH ceMuHapy
pacrpeneTeHHbIX
CUCTEM
2 Perumukarius u 5 5 26 JlomarirHee 3amanue
CEKIIMOHUPOBAHNE [ToaroToBka k
CEMHHApY
3 Koncencyc B 5 5 28 JlomamnHee 3aaHue
pacrpeneneHHbIX Tect
CHUCTEMaX
4 Tpanzakiun 5 5 28 JlomamHee 3amaHue
IToaroroBka k
ceMuHapy
5 IToTokoBast 1 makeTHAas 5 5 28 JloMaliHee 3aaHKe
00paboTKa TaHHBIX Tect
6 BuszanTtuiickue oTKa3bl 5 5 28 JlomarirHee 3amanue
[ToaroroBka k
ceMuHapy
IK3amen 4
Hmozo: 30 30 4 164
Ob6vem oucyunaunovt (Mooyns) 228
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn) 6
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBaHue pazaesia Conep:xanue JTUCHUIUIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIUHBI (MOYJIs1)
1 Beenenue. OcHOBHBIC Mopnenu cormacoBaHHOCTH. CHHXPOHHBIE W aCHHXPOHHBIE MOJICIH.

MIOHATHS U TIPOOJIEMBI TCOPUH
pachpe/ielieHHbIX CHCTEM

OTka3el y3710B, BHIBI OTKa3oB. [Ipobiema CHHXpOHHU3AIMHM YacoOB.
ANTOPUTMBI CHHXPOHH3AIIMU YaCOB

2 Perumkanus n ANTOPUTMBI pEIUMKAIMK: C OJHUM BEIYIIUM Y3JI0M, C HECKOJIbKHMHU
CEKLIMOHUPOBAHHE BEeAYyIIMMH Yy31aMu, Oe3 Beymux y3i1oB. IIpoOiembl 3amepikku
perikanuy. KBOpymbl, 3amMcH W 4YTeHHsS MO KBOpyMy. [IpumeneHue
ITOPUTMOB PEIUTUKAILIMU B PEATbHBIX CHCTEMaX
3 Koncencyc B Jluneapuzyemble  cuctembl.  JluHeapuzyemMocTh WM IPUYMHHAS
pacIpeneeHHbIX CUCTEMAX coryiacoBaHHOCTh. Atomic Broadcast. [lonsitue xoncencyca. Teopema FLP
0 HEBO3MOXXKHOCTH KOoHCeHcyca. AnroputMbl Paxos 1 RAFT. loctmkenne
KOHCEHCYCa B pEaJIbHBIX CHCTEMax
4 Tpanzakuu [TonsiTne TpaH3akuuy. Y poBHU M30JSIUY TpaH3akuuii. TWo-phase locking
u Snapshot Isolation. Pacmpenenennbie TpaHzakuuu. Penmzanms
TpaH3aKLuil B pealbHbIX paclpee/ICHHbIX CUCTEMaX
5 TloTtokoBas v nmakeTHas Hnes MapReduce. Pacnpenenennsle BbluncieHus B MapReduce.

00paboTKa TaHHBIX

Peanmmzanmss u npumenenne MapReduce-cuctem. Pacnpenenennsie
¢aiinoseie cucrembl. Cructema Hadoop. Ouepenu coobinenuii. Bpokepsr
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coo01eHuil. Peannzanus u UCTIONB30BAHUE PEANTBHBIX CHCTEM oOuepeneit
COOOIIEHUH

BuzanTtuiickie 0TKa3bl

3amada BU3aHTHHCKUX T€HEPaNIOB. AJIITOPUTMBI pabOTEI C BU3aHTHHCKUMHU
otka3amu. [IpuMepsl peabHBIX CHCTEM, MEPESKUBAIONINX BU3aHTUHCKUE
OTKa3bl
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. babuues, C. JI. Pacnipenenennbie cucteMsl : yueOHUK a1 By3oB / C. JI. baduues, K. A.
KonbkoB. — Mocksa : U3narensctBo HOpaiit, 2025. — 507 c¢. — (Bricuiee oOpa3zoBanue). —
ISBN 978-5-534-11380-8. — Tekcrt : anekrponnsiii / Ob6pa3zoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/566315.

Jlonoanumensnasn numepamypa:
1. IlerpoB Anekc 0. Cepruenxo K. TynbreBa A. Komo6a A. Pynenko B. Moctunan H.
[TetpoBa, M. OnunokoBa E. HeBomaiinen PacnpenenenHble AaHHbIE. AJNTOPUTMBI PaOOTHI

COBpEMEHHBIX cucTeM xpaneHnus uHdpopmaruu. — CII6.: [Tutep, 2021. — 336 c.: un. — (Cepus
«bectcemnepsr O’Reilly»). ISBN 978-5-4461-1640-9.

6. MarepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUIMHAPHONW TIOATOTOBKH, IPAKTHYECKOW W HAaydHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 00eCTIeYnBaeTCsl B yUeOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ ANEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM):
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https://urait.ru/bcode/566315

Ne HaumenoBanme nopraia Ceblika
(u3panus, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
Oubanoreka
2. | basa mannbix s IT-ciienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/
6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”
7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB
[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYeHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaumenoBanmne 110 IIpousBoacreo JInnensuonHoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows 3apy0exHOe JIMICH3UOHHOE
Client, Server)
Bpay3zepsbI:
Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMoe
Google Chrome 3apyOekHOe cBOOOIHO pacnpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, 3apy0exHOe JIMICH3UOHHOE
OneNote)
TeXstudio 3apyOekHOe cBOOOIHO pactpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHne AJISl IVIAHUPOBAHUSA U YU€TA BPEMECHU:

Toggle app | 3apyOekHOe | cBOOOIHO pacnpocTpaHsieMoe
CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE
PacnpenesieHHbIE CUCTEMBI

Microsoft Imagine (SQL Server) | sapy6exHoe | nuuensuonHoe

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for 3apyOexHoe JMLIEH3UOHHOE

HyperV

CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:

Koncynprantllmtoc: cripaBodHO- OTEUECTBEHHOE JIMIEH3UOHHOE

npaBoOBasi CUCTEMA

CpencTBa AaHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security mist | oredecTBeHHOE JIMIIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHOoe cBOOOJHO pacIpOCTpaHIEMOE
Bash (Unix shell) 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Anaconda 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMoe
Robotic Operating System 3apy0exHoe CBOOOJHO pacmpocTpaHsIeMoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CopelliaSim 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJHO pacIpOCTpaHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMoe
Cucrtemsbl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMoe

7. MetoanyecKue 1 OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4aIOUIUXCH M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce usyuenus aucuumuinHbl (Monyisi) «PacmpeneneHHble CUCTEMbI» B paMKax
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BUIBI y4eOHOW pabOThI, KaK JICKIIUH,
CEeMMHApbl, TECThI, JOMAIIHUE 3aJaHus, a TaKXKE Pa3JInYHbIE BHUJbl CAMOCTOSTENBHOW PabOThI
oOydaroluxcsi 1O 3aJaHUI0 [PENoJaBaTelisd, HaIpaBJIEHHbIE HAa pa3BUTHE HABBIKOB
npodeCCHOHATILHON JIEKCUKH, 3aKpeIUIeHHe MPAaKTUYECKUX MPO(EeCCHOHATbHBIX KOMIETEHIIHH,
MIOOIPEHNE UHULIUATUB.

Jlekyuss — CHUCTEMAaTH4YeCKOEe, IIOCJIEIOBATEIbHOE, MOHOJOTMYECKOE  HU3II0KECHHE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCSl BECTH KOHCIEKT JIEKLIUH: KPaTKO M CXEMaTH4HO
(UKCUpPOBATH OCHOBHBIC WICH, BHIBOJABI M OOOOIIEHUS JIEKIWHU; BBIIEIATH Ba)KHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUsI, U MOIBITATHCS HAUTH OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IpernoaaBaTesio Ha KOHCYJIbTAlUU UM BO BPEMsI CEMUHAPCKOTO (ITPaKTHYECKOI0) 3aHATHS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENS i YUaCTHE B IUCKYCCHHU.

JUis yCHemHoro y4acTisi B CEMUHape CTy/IeHTaM PeKOMEHIyeTCsl 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXIEHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKa3bIBasi CBOM MHEHUS U apTyMEHTHPYs HX.
[Ipr oTBeTax Ha BOMPOCH MPEMOJABATENS CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMHM Ba)XKHO BHHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJIHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STalbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepuall. lcronb3oBaTh pa3ivyuHble HUCTOYHUKU
uHOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-Pecypchl, Ui 0ojee riy0oKoro HOHUMaHUs TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HaHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHJIETEIBCTBYET O KaueCTBE MOHWMAHUS OCHOBHBIX MOHITHHA H3y4aeMOro
Marcpuraja. TecToBBIE 3aaaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHAM, OCHOBHBIM pasaciiaM,
Ba)XHBIM TEPMHUHOJIOTHUECKUM KaTETOPUSM U3y4aeMOU TUCIUTUTMHBI (MOIYIIS).

JlJis1 IOATOTOBKM K TECTy HEOOXOAMMO 3HATh TEPMUHOJIOTHUYESCKHIA anmapar JUCIUILTIHBI
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JeKcuKe. BraneHue MOHSTHHHBIM ammapaToM, BKIIOYEHHBIM B TECTOBBIC 3aJJaHHS, MO3BOJISET
npenoaaBaTeIro 6BICTpO MMPpOBCPUTH YPOBCHB IIOHUMaHUus CTYACHTaMU Ba>XHbIX
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METOAO0JIOTHYCCKHUX KaTeFOprI.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAINpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHUHU MperoiaBaTess. 3a1aun CTyIeHTa BKIFOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-HUCCIIEIOBATEIILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHMsI M0 JUCHUILIHHE (MO1YJII0)

Kpurepun nosry4yeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucoumInnae (Moay.o) «PacnpenesieHHbIe CHCTEMBI»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYAIOIIUXCS IO JUCHUIUIHHE (MOIYJIIIO)
OCYILIECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOYHOM aTTECTAIUH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
9K3aMeHa, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaJa OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

[MecatudannbHas IlarudamibHas OO0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHusl 1o
OIIeHKAa OIIeHKAa AUCUUILIHHE (MOIYJIIO)
10 OTtnuyaHO CTyIeHT NMOJHOCTBIO BIAJEeT 3HAHUSMH, H3JIOKECHHBIMH B
9 OTIUYHO paboueii mporpamMme, U TIYOOKO OCMBICISET JUCHHILIUHY
OTIMYHO (MoITyIB). On CaMOCTOSITEITHEHO u JIOTUYECKH

MOCIIEZIOBATEIEHO OTBEYAET HAa BCE BOIPOCHI, AKIIEHTUPYS
BHUMAaHHE Ha Hambojee BaKHOM. YMEET aHaJU3UpOBATh,
CpaBHHBATb, KJ1aCCH(HUIIUPOBATH, 000011aTh,
KOHKPETH3UPOBaTh ¥  CHCTEMaTH3UPOBaTh  W3yUEHHBIN
Marcpuall, BbIACIAA KIIOYEBBIC MOMCHTBHI W YyCTaHaBJIMBasA
MPUYUHHO-CIIEJICTBEHHBIE  CBs3u. Yerko  Qopmymnupyer
OTBETHI, YBEPEHHO MHTEPIPETUPYET PE3YNIBTATHI aHATU30B U
JIPYTUX WCCIIEIOBAHUN, a TaKXKE PEIIaeT CIOXKHBIE 3a/Ja4u.
CTygeHT XOpOoIIO 3HAKOM C METOAaMHU HCCIEJOBaHMUs,
HGOGXOIII/IMI)IMI/I JUJISA HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU, U YMECT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKTHI JUCIUTUIMHEI (MOIYJIS) C
MPAKTUYECKUMU 3aa9aMHU.

Xoporo CryneHT o0namaeT 3HAHWSIME TPEIMETa TOYTH B TOJTHOM

6 Xopomo o0beMe pabodeil mporpaMMBbl U CAMOCTOSITENIBHO, JIOTHIECKH
MOCIIEIOBATENIEHO U BCECTOPOHHE OTBEUAET Ha BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HAWOOJIee 3HAYUMBIX MOMEHTAX.
OH yMeeT aHaTu3upOoBaTh, CPAaBHUBATh, KIIACCU(PUIIMPOBATD,
0000mmaTh, KOHKPETH3WPOBAaTH MW  CHCTEMAaTH3UPOBATH
M3YYEHHBIM MaTepHal, BbIIC/SAS €ro KIIOUEBbIe acleKThl U
yCTaHaBIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H.
DopMyITUpyeT CBOH OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHATM30B M JPYTHX HCCICAOBAaHUM, a TaKke

pemacT CJIO0XKHBIC CUTYAIMOHHBIC 3a/1a4U. CTy,I[eHT XOpo1I0
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[Mecatudannbuas IlaTudaibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUUIINHE (MOTYJIIO)

3HAKOM C MCTOJaMH HCCICIOBaHMHA, HeO6XOI[I/IMBIMI/I JJIsL
Hp&KTH‘ICCKOfI JCATCIbHOCTH, )41 ymMeEeEeT CBA3bIBATHh
TCOPETUYCCKUEC ACHCKThl TMPEAMETa C MPAKTUICCKUMU

3aa4aMHu.
5 YnoenerBoputensHo| CTyaeHT oOiamaer 0a30BBIMH 3HAHWSIMHA TI0 JHCITUTLTAHE
4 VY noBneTBopuTensHO | (MOIYIIO), HO HCIIBITHIBAET TPYIHOCTH pHu

CaMOCTOSITEIILHBIX OTBETaX W  HCIOJB3YeT HETOYHBIC
(dhopMynupoBKH. B X0/l OTBETOB OH JOMYCKaeT OMIMOKH,
Kacaromuecss cyTH BompocoB. CTyIeHT CHOCOOCH pemaTh
TONBKO Camble TPOCThIC 3aJa4d ¥  BJaJeeT IUIIb
MUHHMAITBEHBIM HA0OPOM METOJIOB UCCIICTOBAHUSI.

3 He cnaun CryneHT He OBIaZeN 00sA3aTeIbHBIM MUHUMYMOM 3HAHHM
He cnan 0 TPEAMETY ¥ HE MOXKET OTBETHTh Ha BOIIPOCHI, JaXKe €CIIN
He cyan MpenojaBaTenb 3aJacT JIOTMOJHHUTEIBHBIC  HABOJIINC

BOTIPOCHI.

Jucunmmna (Moynb) «PacmpeneneHHbie CHCTEMBI» OIICHUBACTCS CISIYIOIIUM 00pa3oM:

AKTHBHOCTBH Bec Onucanmne

Jomanrawe 3amanmst | 50% | 3a kaxaoe U3 3aaHui MOKHO Habpath 10 6amioB

Aymurophas padora | 10% | Ha kaxmom ceMuHape CTyIeHT MOXKET 3apa0doTaTh Oaslibl 32 HHTEPECHBIC
BOIIPOCHI, padOTy HAa CEMUHAPE U BBINIOJHEHUE 3aJaHUI

Tectbl 10% | OTBeTH! Ha BOIPOCHI MO U3YUEHHBIM TEMaM

DK3aMeH 30% | [TucbMeHHas UK ycTHast padora Haa 3aJTaHUEM, HAIlpaBJICHHBIM Ha
b
IIPOBCPKY MOJYYCHHBIX 3HAHUU U HaBBIKOB 110 JUCHHUIIIINHE (MOI[yJ'IIO)

®opmyJia pacyéTa MTOrOBOM OLEHKH MO AucuHMIuIinHe (Moay./w) «PacnpenesneHHbie
cucremb»: «0,5 x cpennee 3a nomanraue 3aaanus + 0,1 X cpegnee 3a aynmuropHyro padoty + 0,1 x
cpenHee 3a Tecthl + 0,3 X sK3aMeH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe BONPOCHI 11 NOATOTOBKH K CEMUHapaMm

Beenenne. OCHOBHbIC NOHATHSA M NP00OJIeMbI TEOPHH PAaCHpeeIeHHBIX CHCTEM

1. OcHoBHBIE MOHATHUS PACTIPEIETICHHBIX CUCTEM: ONPEAETECHUS U XapaKTEPUCTUKU.

2. IlpoGneMbl TeopuW paclpelesieHHBIX CHCTEM: HaJAeXKHOCTb, JOCTYIHOCTb H
MPOU3BOIUTENIBHOCTb.

3. Mozenu corinacoBaHHOCTH: CTporasi, ciadasi ¥ MpUYMHHAS COTJIACOBAHHOCTb.
CHHXpPOHHBIE U aCUHXPOHHBIE MOJIETTN B3aMO/IEUCTBUS B paclpeieIeHHbIX CHCTEMaX.
Bubl 0TKa30B y3510B: BpEMEHHBIE, IOCTOSIHHBIE U CETEBBIE.

[IpoGnema CHHXPOHHU3AIMH YAaCOB B PAaCHPEIEICHHBIX CUCTEMAX.
Anroput™mbl CHHXpoHHU3auuu 9acos: NTP u npyrue noaxonst.
[Ipumeps! peasibHBIX MPOOJIEM, BO3HUKAIOIINX U3-3a HEIOCTATOYHON CHHXPOHU3AIINH.

O No gk

Pemnkanusa u CCeKIIMOHHMPOBaHUE

9. ANTOpUTMBI PEIIMKAIMY C OJHUM BEAYIIUM Y3JIOM: IPUHIIUIIBI U IPUMEHEHHUE.
10. AnropuT™mbl pEIIMKALKUKA C HECKOJIbKMMHU BEOYLUIUMH Yy3JIaMH: MPEUMYIIEcTBa U
HEJ0CTaTKH.
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11. Pennmkanms 6€3 BEAYITUX Y3JI0B: KOHIICTIIIUU M peaTnu3aliusl.

12. TIpobnembl 3a1ep>KKU PETTMKAINN: TIPUYUHBI U PEIICHUS.

13. KBopyMmslI B pacnpeieIeHHbIX CHCTEMax: OlpeeJIeHUe U IPUMEHEHHE.

14. 3anucu u yTeHUs 110 KBOPYMY: aITOPUTMBI U IIPUMEPHI.

15. IlpuMeHeHHE arOPUTMOB PEIIMKALIMY B PEaIbHbIX CUCTEMaX: KEHChl U aHANIN3.

KOHceHcyc B pacnpeacJ€HHbIX CUCTEMaXxX

16. Jluneapusyemble CUCTEMBI: TOHITHE U BaXKHOCTb.

17. Jluneapu3yeMOCTb U MPUYHUHHAS COTIACOBAHHOCTb: PA3INYHSI U IPUMEPBHI.
18. Atomic Broadcast: onpeaeneHie u arOpUTMBI.

19. TlonsATHE KOHCEHCYCA: 3HAYCHUE B PACIIPEICTICHHBIX CHCTEMaX.

20. Teopema FLP 0 HEBO3MOKHOCTH KOHCEHCYCA: O0BICHEHHUE U TTOCIICICTBHS.
21. Anroputm Paxos: mpuHIHIIBI pabOTHI U peaTn3alys.

22. Anroput™m RAFT: cpaBHenue ¢ Paxos u mpuMepsl UCTIOTIB30BaHUS.

23. JlocTmxeHHe KOHCEHCYCa B PEAbHBIX CHCTEMAX: MPAKTUIECKUE TIPUMEPBI.

Tpaunzakuuu

24. TloHsiTHe TpaH3aKIUK: OCHOBHBIC XapaKTCPUCTUKU U CBOMCTBA.

25. YpOBHU M30JISIMH TPAH3AKLUI: OTpEe/IeIICHHE 1 IPUMEPHI.

26. Two-phase locking: mpuHIHITBEI 1 TPUMEHEHHE.

27. Snapshot Isolation: xoHIenus 1 IPEUMYIIECTRA.

28. PacnpeneneHHbIe TPaH3aKIMUA: OCOOCHHOCTH U CIIOKHOCTH.

29. Peanm3anus TpaH3aKIUi B pealibHBIX PACIIPEICICHHBIX CUCTEMax: IPUMEPbI U aHAIIU3.

IToTokoBasi M maKeTHas OﬁpaGOTKa JaHHbIX

30. Mnes MapReduce: ocHOBHBIE TPUHLIUIIBI U IPUMEHEHUE.

31. Pacmpenenennsie BeranciaeHus B MapReduce: anroput™el u peannsanusi.

32. PacnpeneneHHble (paiiaoBble CUCTEMBI: KOHIETILIUU U TPUMEPBI.

33. Cucrema Hadoop: apxurekTypa v npuMeHEHHE.

34. Ouepenu coOOIIEHUN: NPUHIMIIBI PabOTl M TNPUMEHEHHE B pPaCHpeeseHHBIX
CUCTEMAX.

35. Bpoxepsl coobiieHnii: peanu3anus U UCI0Ib30BaHUE B PEAbHBIX CHCTEMaXx.

IMpumepHbIe TOMaLIHUE 3a1aHUS
Jomaminee 3aganne: Koncencyc B pacnpeneieHHbIX cCHCTEMAX

1. Onpenenure JuHeapuzyeMocThb. IlpuBenure mnpumepsl, TI€ JUHEAPU3YEMOCTb
KPUTUYECKH BaXKHA 11 PAOOTHI CUCTEMBI.

2. CpaBHHTe TPUYHHHYK) COIJIACOBAHHOCTHL M  JIMHeapu3yemocTh. Kaxkue
IIPEUMYIIECTBA U HELOCTATKU UMEET KaXKaast U3 MoJesen?

3. O0bsicnuTe npuHmMN padorsl Atomic Broadcast. Kak oH momoraer mocTtudp
COIIACOBAHHOCTHU B paclpeAeeHHbIX CUCTEMAX?

4. Uzyuute Teopemy FLP o HeBo3MO:KkHOCTH KOHCeHcyca. KakOBbI €€ OCHOBHBIE BHIBOIbI
Y KaK OHM BJIMSAIOT HAa IPOEKTUPOBAHUE PACTIPEAEIEHHBIX CUCTEM?

1. Onummre aaroputmbl Paxos u RAFT. B ueM ocHOBHBIE paznuuusi MeXa1y HUMU U B
KaKHMX CIIy4asX KaKAbld U3 HUX MPEANIOYTUTENIECH?

Jomammnee 3ananue: Tpanzakuuu

1. Onpenenurte nousaTue Tpandakuuu. Kakue ocHoBHbIe cBoiicTBa Tpanzakuuid (ACID)
CYILIECTBYIOT U [TOYEMY OHU BaXKHbBI?

2. O0bsicHUTe YypOBHHM  W30JsiliuM  Tpau3akumii. Kak oHM  BIMSAIOT Ha
MIPOU3BOUTENILHOCTh U COTIACOBAHHOCTD JAHHBIX?
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3. CpaBunte Two-phase locking m Snapshot Isolation. B kakux cuTyanumsax
MNpeaAIIOUYTUTCIIbHCE UCITIO0JIb30BATh Ka)Kl[be/’I u3 HOI[XO[[OB‘.7

4. PaccMoTpuTe 0COOEHHOCTH paclpeeJeHHbIX Tpan3akuuii. Kakue npo6iemMpl MOTYT
BO3HHUKHYTbH IIPU UX pCaIM3allui U KaK UX MOXKHO peH_II/ITB?

5. [Ipoanaau3upyiite peajbHYI0 pacHpedeleHHYI0 CHCTeMY, HCIIOJb3YIOIIYIO
TPaH3aKIHH. OHI/IH_II/ITG, KaK OHa PCaJIM3yCT YIPABJICHUC TPAH3AKIHUAMHU W KAKHC AJITOPHUTMbI
UCIIOJIB3YET.

I[OMaIIIHee 3aganue: IloTokoBas u mnakeTHas 06p360TKa JaHHbIX

1. O6bsicuute uaerw MapReduce. Kak ona nmo3Bomnsier o6padbareiBath 00JbIIne 00bEMBI
JTAHHBIX?

2. OnumuTe pacnpeaejeHHble BbluucjaeHuss B MapReduce. Kak mnpoucxomur
pacripeziesieHue 3a1a4d u cOop pe3ysibTaToB?

3. U3yuurte peanusanuio u npumeHenne MapReduce-cucrem. [IpuBenure mpumepsl
pPEAIbHBIX CUCTEM, UCIIOJIb3YIOLIUX 3Ty TEXHOJIOTHIO.

4. OnuuIuTe APpXUTEKTYPY pacnpeeeHHbIX ¢aiijoBbix cucreMm. Kakue kiroueBble
KOMITOHEHTBI 00€CIIeUNBAIOT UX (PYHKIIMOHATBHOCTH?

5. Paccmorpure cucremy Hadoop. Kakue ee OCHOBHBIE KOMIIOHEHTHI M KaK OHHU
B3aMMOJEHCTBYIOT 1Ji1 00pabOTKU JaHHbBIX?

IIpuMepHbIe 3aJaHNS 1/l TECTOB
Tect 1: KoHceHcyc B pacnpeieieHHBIX cHCTeMax

1. Yro Takoe JUHeApPU3yeMOCTh?
A) Mogenb, npu KOTOPOil Bce ONepaliiy BbIMOIHIIOTCS OJHOBPEMEHHO
B) Monenb, npu KOTOPOil onepaiii MOTYT BBIIOJIHATHCS B IPOU3BOJIBLHOM MOPSIKE
C) Mopenb, mpu KOTOPOI Onepanuy BBIIOIHSAIOTCS MOCIE10BAaTEIbHO B HEKOTOPOM
HOpsIIKE
D) Mogenb, npu KOTOpoil onepanuu MOryT ObITh OTMEHEHBI
2. KaxoBa ocHOBHAas ujesi HPUYNHHOIN COTJIACOBAHHOCTH?
A) Bce oneparuu A0KHBI OBITH BBIMIOJTHEHBI B OJTHOM TIOPSIIKE
B) Onepanuu, KoTopbie 3aBUCST APYT OT APYra, JOJKHBI ObITh BHIMOJIHEHBI B MOPSJIKE UX
BO3HUKHOBEHUS
C) Bce onepaunu MOryT OBbITh BBITNOJIHEHBI OTHOBPEMEHHO
D) Oneparuu MOTryT OBITH BBIIIOJIHEHBI B IPOM3BOJIBHOM HOPSIAKE
3. Uro Takoe Atomic Broadcast?
A) MexaHu3Mm, KOTOpBIN rapaHTHUPYET, YTO COOOIIEHUs OYAYT AOCTaBIEHbI B TOM MOPSIKE,
B KOTOPOM OHH OBLJIM OTIIPABJICHBI
B) Mexanu3m, KOTOpBI rapaHTUPYET, YTO COOOIIEHNs OYIyT AOCTaBICHBI BCEM Yy3JlaM
C) MexaHu3M, KOTOPBI rapaHTUPYET, YTO COOOIIEHUS HE OYAYT MOTEePSHBI
D) Bce BhllenepevrcieHHOe
4. Kakoe U3 cjIeAyIOIIMX YTBeP:KIeHHI 0 KOHCEHcyce SIBJIsSIeTCS] BepHbIM?
A) KoHceHcyc Bcerjja IOCTUraeTcsi B OJJHO U TO e BpeMs
B) Koncencyc MoXkeT ObITh TJOCTUTHYT TOJBKO C TIOMOIIBIO OJHOTO Yy371a
C) Koncencyc — 310 npoiiecc, B KOTOPOM BCE YUaCTHUKU JJOJHKHBI COTJIACOBaTh OHO
3HauYEHUe
D) KoHceHcyc He uMeeT 3HaueHHUs B paclpeieNIeHHbIX CHCTEMax
5. Yro yrBep:kaaer Teopema FLP?
A) KoHceHcyc BO3MOXEH B JTH000M pacrpeeIeHHON CHCTEME
B) KoHceHCcyc HEBO3MOKEH B CUCTEMAX C HEHAJEXKHBIMU y3JIaMU
C) KoHceHcyc Bceria TOCTUTAETCsl B KOHEYHOE BpEMsI
D) KonceHncyc BO3MOXKEH TOIBKO MPU HAIMYUK OJHOTO y3J1a
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6. Kakoii anroputm ucnoJib3yercs AJsl 10CTHKEHUS KOHCEHCYca B pacnpe/ie/ieHHbIX
cucremax?
A) MapReduce
B) Paxos
C) Hadoop
D) FIFO
7. Kakoii U3 cJIeIyIuxX aJropuTMoB siBJisieTcsi 0o0Jiee MPOCTHIM JIVIsi IOHUMAHUA U
peanu3zanuu?
A) Paxos
B) RAFT
C) FLP
D) Atomic Broadcast
8. Kakoii u3 cienywuux (pakTopoB BiIHsieT HA TOCTHKEHHE KOHCEHCYCA B peajibHbIX
cucremax?
A) KonuuectBo y310B
B) CereBble 3aaepxKu
C) Otka3sl y3710B
D) Bce BriIenepeuncieHsoe
9. UYrto onpeneJisieT JIMHEAPU3YyeMOCTh B cucTeMe?
A) CoriacoBaHHOCTb JIAHHBIX
B) [Topsinok oneparuii
C) JoCTymmHOCTH CUCTEMBI
D) I1pou3BOAMTEIBHOCTD CHCTEMBI
10. Kakoii u3 cieayommx ajJropuTrMoB 0oJjiee yCTOHYUB K c0osimM?
A) Paxos
B) RAFT
C) O6a anropuT™Ma 0IMHAKOBO YCTOWYMBBI
D) Hu oaun U3 anropuTMoB HE YCTOWYUB K COOAM
11. KakoBa ocHOBHas 1e/b ajaropurma Paxos?
A) ObecrnieunTh BHICOKYIO IOCTYITHOCTh
B) JlocTiub KOHCEHCYCa Cpeu y3II0B
C) VBenuuuTh NpoN3BOAUTEIHLHOCTD
D) MuHMMH3UPOBATH 3a/1€PKKU
12. Yto Takoe "KBOpyM' B KOHTeKCTe KOHCeHCyca?
A) MuHNMaIbHOE KOJMYECTBO Y3JI0B, HEOOX0IMMOE AJIsl IPUHATUS PELIeHUs
B) MakcuManbHOE KOJIMYECTBO Y3J10B, KOTOPHIE MOTYT Y4acTBOBATh B TOJIOCOBAaHUU
C) Cucrema, koTopasi He TpeOyeT coriacus
D) V3en, KoTOphIil IPUHUMAET BCE PEIICHUS
13. Kaxkoii u3 ciaeaywommx (pakTopoB He BJHMseT HA KOHCeHcyc?
A) CreneHb HaIG)KHOCTH CETH
B) AnroputM, UCTIONB3yEMBIH 7Sl JOCTH)KEHUS KOHCEHCYCa
C) KonnuecTBo omeparuii, BEIOTHIEMBIX CUCTEMOM
D) KonnuectBo y310B B cucteme
14. Yto npoucxXoauT, ecJIu y3eJ BbIXOAUT U3 CTPOsi BO BpeMsl IOCTHKEHUS KOHCeHcyca?
A) Cucrtema HeMeUICHHO TIpeKpariaer paboTy
B) I[Ipomecc koHCEHCYCa MOXKET TTPOJIOJDKATHCS, €CITU APYTHE Y3 MOTYT JIOCTUYh
COIIAIEHUS
C) Bce y311bl 10KHBI OBITH MEepe3anmynieHbl
D) Cucrema aBToMaTn4uecku BEIOMPAET HOBBIN y3el
15. Kakoii u3 cjeayomux NpuMepoB siBJIsieTCsl peajin3anueil KoHceHcyca?
A) Cucrema ynpasieHus: 6a3aMu JaHHBIX
B) Pacnipenenennas ¢aiinoBast cuctema
C) Cucrema OoK4yeiH
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D) Bce BrltienepedncieHHoe

Tect 2: [loTOKOBas U NakeTHas 00padOTKA JAHHBIX

1. B uem 3akiouaercsi ocHoBHasi ujaesa MapReduce?
A) INapamnensHas 00paboTKa JaHHBIX
B) O6paboTka 1aHHBIX B pealbHOM BPEMEHU
C) CunxponHas 00paboTKa JaHHBIX
D) O6paboTka JaHHBIX HA OJTHOM Y3JIe
2. Yto Takoe "Map" B konTekcte MapReduce?
A) Ipouecc cOopa pe3yabTaToB
B) Ilpomecc pacnipenenenus 3aaad
C) Ilpouecc npeobpa3zoBaHKs BXOJHBIX JAHHBIX B IPOMEXYTOUHBIE JaHHbIC
D) IIpomnecc xpaHeHUs JaHHBIX
3. Urto neaaer ¢pynkuus "Reduce" B MapReduce?
A) O6beauHseT MPOMEKYTOUHbIE TaHHBIE
B) JlenaeT BbIOOpPKY NaHHBIX
C) Ynanset ny0auKaTsl
D) Beinonssier copTUpOBKY JaHHBIX
4. Kaxkoii u3 cjiefyl0lHX KOMIIOHEHTOB He SIBJISIETCS YaCThI0 aPXUTEKTYPbI
MapReduce?
A) Master node
B) Worker node
C) Client node
D) Network node
5. KakoBbl 0CHOBHBIE IPEHMYILIECTBA MCI0JIL30BAHNS pacnipeaeJeHHbIX BbIYHCICHU
B MapReduce?
A) YBenuueHue npou3BOIUTENLHOCTH U MacIITaOupyeMOCTH
B) Ynpomenne koma
C) CHmxeHnue 3aTpat Ha 000pyI0BaHHE
D) Bce BrilIenepeuncienHoe
6. Yro Takoe pacnpeneieHHble (aiioBbie cuCTEMbI?
A) Cuctembl, KOTOpbIE XPaHSAT JaHHbIE HA OJTHOM Y3JIe
B) Cucremsl, KOTOpble XpaHAT JaHHbIE HA HECKOJIBKHX y3JIax
C) CucreMmbl, KOTOpBIE UCIOJIB3YIOT 00JaUHOE XPAHUIIUIIIE
D) Cucremsl, KOTOpbIE HE TPEOYIOT pe3epBHOI0 KOMPOBAHUS
7. Kakoii U3 ciie1ylomux KOMIIOHEHTOB fABJseTcs YacTbio cuctembl Hadoop?
A) Hadoop Distributed File System (HDFS)
B) Hadoop MapReduce
C) Hadoop YARN
D) Bce BhllenepevyrcieHHOe
8. KakoBa ocHoBHas ¢pynkuus HDFS?
A) O6paboTka TaHHBIX
B) Xpanenue 60mb11x 00beMOB JTaHHBIX
C) YnpapneHue BHIYUCIUTEIBHBIMU peCypcaMu
D) O6ecneyeHune 6€30MacHOCTH JIAHHBIX
9. UYrto Takoe ouepean cOOOIEHUI?
A) MexaHu3Mm 7151 XpaHEHUsI TaHHbBIX
B) Mexanu3m J1st aCHHXpOHHOU Nepeaun COOOIIEHNH MEX/1y KOMITOHEHTaMH
C) MexaHu3Mm Juisl CHHXPOHHOM Iepelauy JaHHBIX
D) Mexanu3sm 1151 00paObOTKH TaHHBIX B pealbHOM BPEMEHU

10. Kakoii u3 cienywommx 0poKepoB cOO0IIeHHI siB/IseTCs HanboJiee MOmyJasipHbIM?
A) RabbitMQ
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B) HDFS
C) MapReduce
D) Apache Spark
11. Kakoii U3 cJIeyI0IIMX aCNEeKTOB He SIBJsieTCs NPeUuMYIeCTBOM HCI0Ib30BaAHUS
OpoKepoB cO00IIEeHUIT?
A) YnpolieHue MHTErpalui MeX 1y CUCTEMaMu
B) VBenuuenue 3aaep:xex nepeaadn JaHHBIX
C) OGecnieueHne Ha/IGKHOCTH NIEPEAaYN COOOIICHHI
D) Ioxneprkka acCHHXPOHHOK 00pabOTKH
12. Kakoii U3 cjieyI0IMX MeTO0B UCII0JIb3YyeTcsl VIS peain3alum ouyepeei
coo0IeHui?
A) FIFO (First In, First Out)
B) LIFO (Last In, First Out)
C) Random Access
D) Circular Buffer
13. Kakoii U3 cjieyl0mmX clieHapueB AABJIsIeTCS MPUMEPOM HCIO0JIb30BaHUS o4yepeei
coo0meHui?
A) CuHXpOHHOE B3aUMOJICHCTBHE MEXKIY KIMEHTOM U CEPBEPOM
B) Acunxponnas 06paboTka riatexeil B MHTEepHEeT-Mara3uHe
C) Xpanenue qaHHBIX B 0a3e IaHHBIX
D) O6paboTKa JaHHBIX B pealbHOM BpEMEHU
14. Kaxkoii u3 ciaeayomux koMnoneHToB cucrembl Hadoop oTBeuaer 3a ynpaBJjieHue
pecypcamu?
A) HDFS
B) MapReduce
C) YARN
D) Hive
15. Kaky1o posib urpawt Opokepbl cO001IEeHUI B pacnipeae/eHHbIX cucTeMax?
A) ObGecrieunBarOT CHHXPOHHOCTh
B) YnpomaroT B3anmoielicTBHE MKy KOMITOHEHTaMHU
C) YBenuuuBaloT CI0KHOCTh APXUTEKTYPbI
D) YmMmenbmatoT npou3BOAUTENBHOCTD

3apaHus AJ1s51 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3ananue OtBeTt Komnerenuus
n/n
1. | Kakotii u3 crieayromux TUIIOB 0TKa30B Y3JI0B HE CYIIeCTByeT? D IK-3

A) Otka3 1o anmnapaTHbIM IPUYHMHAM
B) Otka3z o nmporpaMMHBIM IPUYHHAM
C) OTtka3 1o ceTeBbIM NPUIHHAM

D) Otka3 1o BpeMeHHbIM IPUYHHAM

2. | Kakoii Tum periMKalyy OpeanojaracT Hajaudue OJIHOI0 A T1IK-6
BenyIiero ysna?
A) Mactep-crieiiB
B) Muorosexymas
C) be3semymas

D) IMapannensuas

3. | Yro yrBepxkaaer Teopema FLP? A IK-3
A) KoHceHCyC HEBO3MOXEH B CHCTEMaX C HEHAIICKHBIMH
y3I1aMu

B) Koncencyc Bcera BO3MOXEH

C) KoHceHcyC mocTUTaeTcs ¢ TOMOIIBI0 OHOTO y371a
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D) KoHceHcyC BO3MOXKEH TOJBKO MPH HATWMYUH HAIACKHBIX
y3J10B

KOMIIOHEHTaMHU?

4. | Kakoil ypoBeHb H3OJIAIUN TPAH3AKIUH TO3BOJIACT BHIEThH B IK-3
W3MEHEHUS, CACTaHHbIe APYTUMH TPaH3aKIUAMU?
A) Serializable
B) Read Committed
C) Repeatable Read
D) Snapshot Isolation

5. | Kakoii u3 cnenyrommx KOMIOHEHTOB SBIISIETCS YaCThIO D [1K-6
cucremsr Hadoop?
A) HDFS
B) MapReduce
C) YARN
D) Bce BrITIIeniepedrcieHHOE

6. | Kak Ha3pIBaeTcs mpobiieMa, BO3HHUKAIOIIAS U3-3a Pa3InIui [Tpobnema [K-3
BO BPEMEHU Ha pa3HBIX y31ax? CMHXPOHM3aI1

1 4acoB

7. | Kakoii anropuT™ HCIIONB3yeTCs T JOCTIKEHUS Paxos [1K-6
KOHCEHCYCa B paclpe/ielIeHHbIX CHCTeMaXx?

8. | Kakoii TiI peruiMkaniy mo3BoJIIET UCIOIb30BaTh HECKOIbKO | MHOroBeayIa [1K-6
BEIYIIUX y3JI0B? S peIIMKAA

9. | Kak Ha3bIBaeTcsi MEXaHU3M, KOTOPBI FapaHTUPYET, YTO Atomic [K-3
coo0meHNs OyIyT JOCTaBJICHEI B TOM IOPSIIKE, B KOTOPOM Broadcast
OHH OBUTH OTIIPABJICHBI?

10. | Kakoli ypoBeHb W30JISIMH TPAaH3aKIHii 00ecTIieYnBaeT Serializable [1K-6
MOJTHYIO M30JISALIUIO N3MEHEHHH ?

11. | Kako#i MeTOo UCTIOJIB3YeTCs it 00pabOTKH JTAHHBIX B ITorokoBas T1IK-6
peaybHOM BpeMEHH? o0OpaboTka

12. | Kakoii anroput™ UCTonb3yeTcs 1uist OJIOKMPOBKU Two-phase I1K-6
TpaH3aKIMi B pacpeIeICHHbIX CHCTeMax? locking

13. | Kakoili 13 aaropuTMOB peIIMKAIMU HE HCIIONb3yeT BEyIIHe bessenymasn [1K-6
y371617 peIUIMKanus

14. | Kakoii xommoneHT cuctembl Hadoop oTBeuaer 3a YARN [1K-6
yIIpaBJeHUE BBIYUCIUTEIBHBIME pecypcamu’?

15. | Kak Ha3pIBaeTCs cuctemMa, KoTopas o0ecreqnBaeT Ouepenu TIK-6
ACHHXPOHHYIO Tiepeiady COOOIICHIN MKy coo0IIeHui
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