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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucummimHel (Moayssi) «PacnpezneneHHble CUCTEMbBI» COCTaBIEHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduns [IpomyKTOBBII MEHEKMEHT, YTBEpKICHHBIH NpuUKa3oM MHHHUCTEpPCTBA HAyKH |
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

N3ydyenne nucnumuusbl (Moayis) «PacmpeneneHHbIE CHCTEMBI» IMO3BOJISIET CTYJCHTaM
OCBOUTH COBPCMCHHBIC TCXHOJIOI'UH, O6CCHC‘II/IBaIOIJ_II/IC BBICOKYIO AOCTYIIHOCTb u
OTKa30yCTOMYMBOCTh NPHJIOKCHUH, YTO KPUTHYECKH BAKHO B OIOXY OONBIIMX JaHHBIX |
o0nayHbIX BeMUCIeHUNA. Kpome TOro, 3HaHWe NPUHIMIIOB pabOTHI paclpenesieHHBIX CHCTEM
OTKPBIBAET BO3ZMOYKHOCTH ISl CO3JJaHNsI MHHOBAIIMOHHBIX PEIICHUI B Pa3IMYHBIX 00JacTIX, OT
(UHAHCOB J10 3/IPaBOOXPAHCHHUS.

MecTo AUCHMILINHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM NPOrpaMmMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TponyKTOBBIIT MEHEIKMEHT W BXOJUT B BapUaTUBHYI 4YacTh biioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUIA.

Jucnuminza (Moaynb) n3ydaercs Ha 2 Kypce B 4 cemectpe.

Heab u3yyeHHs AUCHMILIMHBI (MoOAyJisi): (QOpPMHpPOBAaHHE Y CTYIEHTOB HMOHHUMAHHS
IPUHIUIIOB IPOEKTUPOBAHUS, PA3paOOTKHU U YIIPABICHHSI PACIIPEIeI€HHBIMU BIYUCIUTEIbHBIMU
cucTeMam Uit YPPEKTHBHOTO PEIICHUS CIOKHBIX 3a]1a4.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opMupoBaHue 3HAHHUH OCHOBHBIX MOHATUH M INPOOJIEM TEOPUHU pPaCHpPEeCHHbIX
CHCTEM, MOJIEJIH COTJIACOBAHHOCTH;

— (opMupoBaHue 3HaAHUHA AJITOPUTMOB PEIUIMKALMU M KOHCEHCYCa B paclpeieseHHbIX
cucTemax;,

— (dopmupoBaHue 3HaHWU TOHATHS TPAH3AKIMH, YPOBHHM H3OJSIIUU TPAaH3aKIUH W
CIocoObI UX pealn3alni;

— (hopMupoBaHHe 3HaHUH O BHIaX OTKA30B Y3JIOB, MOHATHUS BU3AHTHICKUX OTKA30B,;

— (opMupoBaHMe yMEHHUS pealn30BBIBATH HA JIOOOM S3bIKE NPOTrPAMMHUPOBAHUS
KJIACCUYECKHE AJITOPUTMBI PETITMKAIIMHA U KOHCEHCYCa B PAacIpe/IelIeHHBIX CUCTEMAX;

— (dopmupoBanre ymeHHs BHIOMPATh TOTOBBIE PEANHM3AINN PACIIPENICIIEHHBIX CHCTEM B
3aBHCHUMOCTH OT HEOOXOMMBIX TPeOOBaHUI K COTIACOBAHHOCTU M YCTOHUMBOCTH K OTKa3aM;

— (opmupoBanue ymenus ucnoib3zoBatb MapReduce u pacnpenenennsle (aitnoBsie
CHCTEMBI JJ1s1 pabOThI C OOJIBIINMU JIaHHBIMY,

— (opMupoBaHHe HaBbIKa MPOEKTHPOBATH APXUTEKTYPY PACHpPEIENCHHONH CHUCTEMBI C
y4eToM TpeOOBaHMIA K COTJIACOBAHHOCTH JIAaHHBIX U YCTOWYMBOCTH K OTKa3aM;

— (dopmupoBaHue HaBbIKA OTJIMYATH JOCTH)KAMBIC TPEOOBAaHUS OT HEIOCTHKHMBIX MPH
POEKTHUPOBAHUY PACTIPEIETICHHBIX CHCTEM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xxanue
KOMTIETeHIINH

Nuauxarop
KOMIIETeHIIN U

IlepeyeHb MJIAHNPYEMBIX
pe3yJbTATOB 00y4YeHHs 110
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
pean30BhIBATh
MIPHOPUTETHI COOCTBECHHOM
JESITeIbHOCTH U CIIOCOOBI
€¢ COBEPIIICHCTBOBAHHS Ha
OCHOBE CaMOOIICHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
NESTeILHOCTH, a TAKXKE TPUHITAIIBI
YIIPABJICHUS BPEMEHEM U
LeJiernoaaranms

VK-6.2

YMeeT cTaBUTh pealnuCTUIHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITEIbHOCTH, a TAaK¥Ke
pa3pabaTeiBaTh U BHEAPSTH IIAHBI
10 COBEPUIEHCTBOBAHUIO CBOUX
HaBBIKOB M KOMIIETEHIIUN Ha
OCHOBE INMOJYYEHHOU CaMOOIIEHKH

VK-6.3

HMmeeT npakTUUECKUNA OIBIT
NPUMEHEHUS] METOJIOB CAMOOIICHKH
B cBoeil nmpodeccnoHanbHON
JeSITENbHOCTH, BKIIIOYAsl y4acTHE B
TPEHUHTaX, CEMUHAPaX H
MIPOCKTAaxX, HAaIPaBJICHHbIX HA
pasButue TMIHOHN 3P PEeKTHBHOCTH
U Ipo(eCCHOHATBHOTO POCTa

OIIK-2.

CnocobeH co31aBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIHU B
€CTCCTBCHHBIX HayKaX,
COBEPIIIEHCTBOBATh U
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIlK-2.1.

3HaeT OCHOBHBIE MaTeMaTHYECKHE
MOJIETIH | METO/IbI, UCTIOIb3YEeMbIe
B €CTECTBCHHBIX HayKax, BKIIOYAst
CTaTUCTUYECKOE MOJICINPOBAHHE,
muddhepeHnanbpHble YpaBHEHUS U
YHCJICHHBIE METO/BI, & TAKIKE
COBpPEMEHHBIE MOIXOBI K
WCCIIEIOBAHUIO M aHATIM3Y JIaHHBIX

OIIK-2.2

YmMeeT pazpabaTeiBaTh U
aJanTHPOBaTh MAaTEMaTUIECKHE
MOJICIIH YIS PEIICHUS] KOHKPETHBIX
po0JIeM B €CTECTBEHHBIX HayKaX,
MIPOBONTH WX aHAIIN3 U
BepU(UKAIHIO, a TAKKE
WHTEPIPETUPOBATH TOJIy4YEHHBIE
Pe3yNbTaThl B KOHTEKCTE HAYYHBIX
HCCIICOBAHUN

OIlK-2.3

NmeeTt npakTHYECKUNA ONIBIT
CO3JIaHHA U UCCIICTOBAHUS
MaTeMaTHYECKIX MOAEJIEH B
paMKax HayYHBIX TPOCKTOB HIIH
HACCIEA0BAHNM, BKIIOYAs y4acCTHE B
MyOIMKanusIX, KOHPEPEeHIMX WIN
Koyadopauusx, rae obuin
pa3paboTaHbl 1 anpoOUPOBAHBI
HOBbIE KOHIETIUH U METOIbI
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[K-3. CriocoOeH pemarh 3a1a4u [K-3.1. 3HaeT METOABI 1 HHCTPYMEHTHI
npodeccuoHaNIbHON IIPOAYKTOBOIO MEHE/PKMEHTA
JesITeIbHOCTH B 00J1acTH [K-3.2. YMeeT IpUMEHATh AaHAIUTHYECKHE
MPOAYKTOBOTO WHCTPYMEHTHI U IPOTPAMMHOE
MCEHEKMEHTA, obecrieueHue 11t 00paboTKH U
dbopmynupoBarb BH3yaJN3allu1 JaHHbBIX, a TAKXKE
pe3ybTaThl aHAIH3a U (hopMynHpoBaTh BEIBOABI HA
BBISBIISITH MTOCJIECTBUS OCHOBE MIPOBEJICHHOTO aHATN3a
MOTYYEeHHBIX JaHHBIX JUIS IK-3.3. Hmeer ombIT paboThI HAZT
NPUHATHA 000CHOBaHHBIX peaybHBIMH IPOEKTaMH B 00JIaCTH
peLICHUH ¥ ONTUMH3ALNN MPOAYKTOBOTO MEHEKMEHTA,
IIPOAYKTOB BKJIIOYas aHAJIN3

10JIb30BATEJILCKOTO OBEACHUS U
ONITUMH3ALHUIO IPOJYKTOB Ha
OCHOBE MOJTYYCHHBIX JaHHBIX

[1K-4. Crioco6eH myOamaHo [IK-4.1. 3HaeT OCHOBHBIE TIPUHITUIIBI
MIPEJICTABIATE COOCTBEHHEIE 3¢ (HEeKTUBHOTO ITyOIUIHOTO
1 U3BCCTHLIC HAYUHBIC BBICTYILJICHUS, METO/bI
PE3YIbTAThI BU3yaJIM3alluy JaHHBIX U

OCHOBHBIE TPEOOBaHMA K HAYYHBIM
IMpe3CHTaluAM, BKIIrOYasd
CTPYKTYPY U COZIepKaHHe
[1K-4.2. YMeer 4eTKO U JIOTHYHO
($hopMynHpOBaTH CBOU Hay4HBIE
PE3YIbTAThl, AJANITUPYA UX IJId
Pa3JIMYHBIX ayIUTOPHUM, & TAKKE
HCHONB30BaTh BU3yaJIbHbIE
CpelCcTBa IS YIYUILIEHHUS
BOCIIPHSATHS HHPOPMALIUH
[IK-4.3. NwmeeT mpakTudeckuii OMbIT

y4acTHsl B HAyYHBIX
KOH(EPEeHIUAX, CEMUHAPAX HIIH
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEIIHO MPECTABIISUT CBOM U
M3BECTHBIC HAYyYHBIE PE3YNIbTATHI,
noJry4asi 0OpaTHYIO CBSI3b U
B3aUMOJICHCTBYS C ayIUTOpUEH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Bsenenne. OcHOBHEIE 2 2 14 JlomarirHee 3amanne
MOHSITUS U TIPOOIIEMBI [Moarororka k
TEOPHH ceMuHapy
pacrpeneTeHHbIX
CUCTEM
2 Pennukanus u 2 2 14 JloMariHee 3a1aHue
CEKIIMOHUPOBAHHE [ToaroToBka k
CEMHHApY
3 Koncencyc B 4 4 14 JlomamnHee 3aaHue
pacrpeneneHHbIX Tect
CHUCTEMaX
4 Tpanzakiun 3 3 14 JlomamHee 3amaHue
IToaroroBka k
ceMuHapy
5 IToTokoBast 1 makeTHAas 2 2 12 JloMaliHee 3aaHKe
00paboTKa TaHHBIX Tect
6 BuzanTuiickue oTKasbl 2 2 12 JloMarHee 3a1aHue
[ToaroroBka k
CEeMHHApY
3auem 4
Hmozo: 15 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBaHue pazaesia Conep:xanue JTUCHUIUIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIUHBI (MOYJIs1)
1 Brenenune. OCHOBHBIC Mopnenu cormacoBaHHOCTH. CHHXPOHHBIE W aCHHXPOHHBIE MOJIEIH.

TIOHATHS U MIPOOJIEMBI TEOPUH
pachpe/ielieHHbIX CHCTEM

OTka3el y3710B, BHIBI OTKa3oB. [Ipobimema CHHXpOHH3AIMU YacoOB.
ANTOpPUTMBI CHHXPOHH3AIIMU YaCcOB

2 Perumukanust n ANTOPUTMBI pEIUIMKAIMK: C OAHUM BEAYIIUM Y3JI0M, C HECKOJbKHMHU
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
TpaH3aKIMi B pealIbHBIX pacIpeesIEHHBIX CHCTEMAX
5 ITorokoBasi 1 makeTHas Wnes MapReduce. Pacnpenenennsie Bbiuncienus B MapReduce.

00paboTKa TaHHBIX

Peasmzanuss u  mpumeHenue MapReduce-cucrem. Pacnpenenennsie
¢aiinopele cucrembl. Cuctema Hadoop. Ouepenu cooOruienuii. Bpokepst
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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.

Ocnosnas numepamypa:
1. babuues, C. JI. Pacnipenenennsie cucteMsl : yueOHUK aiis 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. MarepHuajbHO-TeXHHYECKOE OfecrevyeHne

YHHUBEpCUTET pacrojaraer MaTepUalbHO-TEXHUYECKOW 0a30il, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIEHUS JUISI CAMOCTOSTENIbHOM paOOThl M IOMEIICHHS AJI XPaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIYXAIlUMHU AJsl MpPEeACTaBlIeHUs ydeOHOM
uH(popMaluu 00JbILION ayIUTOPUH.

W3ydeHne AUCHUILTUHBI (MOIYJIsl) 00eCTieunBaeTCs B yUeOHBIX ayAUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CMELUAIU3UPOBAHHBIM 000PY0BaHUEM, BKIIOUAs JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJAIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUISl MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHHUKON C BO3MOYKHOCTBIO TMOJKIIOUEHHS K ceTh «MHTepHeT» u
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», ANeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/566315

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

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. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB000IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE
Pacnpene/ieHHbIE CHCTEMBbI

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe

DNEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
https://habr.com/
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Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpouecce u3zydenust qucuumuinHel (Monyisi) «PacnpenesneHHble CUCTEMBI» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl yd4eOHON paboThl, KaK JIEKLUH,
CEMHUHAaphl, TECThl, JOMAIIHUE 33JaHUSA, & TAKXKE Pa3JIUYHbIE BUJABI CAMOCTOSTEIbLHOU pabOThI
oOyyaromuxcst IO 3aJaHui0 [pernojaBarelis, HalpaBleHHblE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATILHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
HOOILPEHNE UHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHMS, U MOMBITATHCS HAWTU OTBETHI B PEKOMEHIOBaHHOM juteparype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas paboTa CTy/IEHTa Ha CEMUHApe,
€ro OTBETHI Ha BOMPOCHI MPEToaBaTelis U y4acTHe B JUCKYCCHH.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TeMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IUCKYCCHUIO, BRICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTeprall. Takxke MOJIe3HO MO ICPKUBATH TUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYKIACHHUE U PACIIUPUTH CBOU 3HAHUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMU BBITIOTHEHUsI. PekoMeHmyeTcst pa30uBaTh 3ajaHusl Ha dTaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydllle yCBOWUTh Marepuan. Vcmonb3oBaTh pa3ivyuHble UCTOYHUKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMUMAHWS OCHOBHBIX IOHATHM H3y4aeMOIO
Marepuana. TecroBble 3aaHUsl COCTaBICHBl K KJIIOYEBBIM IIOHATHUAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JUis1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmapar JUCIUILTHHbBI
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX UCII0JIb30BaTh B MPO(HEeCCHOHAIbHON
JIeKcuke. BrageHue MOHATUHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJlaHUs, MO3BOJISIET
OpenojiaBaTesto  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTeTOPHil.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYEHUE OT/IEIBHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH TperoaBareis. 3aaun CTyIeHTa BKIOYAIOT paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUA PE3yJabTaTOB oﬁyqe}mﬂ no JTMCHUIIJINHE (MO}IyJ’[]O)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminHe (Moay.Jao) «PacnpenesieHHbIe CHCTEMbI»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHH OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (Qopme
3auema, IPU STOM ITPOBOAMTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO TUCIUTUINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOYHON aTTeCTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

8 OTau4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKH

MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlacT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMEeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMHU
3aJja4aMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomio 3auTeHo MOYTH B TIOJHOM o0OOBeMe  paboueit
POrpaMMbl M CAMOCTOSITENBHO, JIOTHYECKH
HIOCJICIOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCC BOIIPOCHI, aKICHTHUPYSA BHHMAaHHWEC Ha
HauOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT

AHAJIN3UPOBATh, CpaBHHBATh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTUpyeT CBOM  OTBETHI, YBEPCHHO
HHTEPIPETUPYET pPE3yJIbTaThl AHAIU30B M
JIPYTUX WCCICAOBAHHMMA, a TakkKe perraeT
CIIOKHBIE CHUTyallMOHHBIE 3afaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOIUMBIMH JUTS MPAKTUIESCKOM
NeSTeIbHOCTH, M yMeeT  CBsI3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPaKTHIECKUMH 33 JaUaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHUSIMH 10

4 Y I0BNETBOPUTENBHO|  3aUTEHO JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU IIPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oBJamen  0O0S3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAaHUM 110 InNpeaMeTy U HE
1 He can He 3aureno | MOXET OTBETUTh HA BOINPOCHI, JAXKE €CIH

MPENOJABATENb  3aJacT  JIOIOJHUTEIbHBIE
HaBOJSIIIIUE BOIIPOCHI.

Jucnuniuza (Moaynb) «PacnpeneneHHble CHCTEMBD) OLIEHUBAETCS CIIEYIOIINM 00pa3oM:

AKTHBHOCTH Bec Onucanne

Homamraue 3amanus | 50% | 3a kaxmoe u3 3ananuii MoxkHO HaOpath 10 6amioB

AynuropHas padora | 10% | Ha kaxxgom cemrHape CTyIeHT MOXKeT 3apaboTaTh Oauibl 32 HHTEPECHBIE
BOITPOCHI, pa00Ty Ha CEMUHAPE M BHITIOJIHEHUE 33 JaHUI

Tectsl 10% | OTBeTH! Ha BOIPOCHI MO U3YYEHHBIM TEMaM

3auer 30% | [lucbmenHast unu ycTHas paboTa HaJ 3aJaHueM, HalpaBJIeHHBIM Ha
MIPOBEPKY IOJIyYEHHBIX 3HAHUN W HABBIKOB IO JUCHUTUINHE (MOIYIIIO)

®opmyJia pacyéTa MTOrOBOI OLEHKH MO AucHuIuinHe (Moay/w) «PacnpenesneHHbie
cucremsb»: «0,5 x cpenHee 3a nomamraue 3aganns + 0,1 X cpemHee 3a aynmuTopHyto padory +0,1 x
cpenuee 3a Tecthl+ 0,3 X 3aueT».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHBbIe BONPOCHI 11 MOATOTOBKH K CeMUHAPAM

BBenenune. OCHOBHbIE MOHATHS M MP00JIeMbI TEOPUH PacnpeaeJeHHbIX CHCTEM

1. OcHoOBHbIE IOHATHS PacHPEICICHHBIX CUCTEM: ONPEICTICHUS U XapaKTEPUCTUKHU.

2. [IpobneMbl TeOopuM pacHpelesieHHbIX CHCTEM: HaJIeKHOCTh, JIOCTYMHOCTh H
MIPOU3BOUTEIBHOCTb.

3. Monenu coriiacoBaHHOCTH: CTporas, ciiabdasi U MPUUKMHHAs COTJIACOBAHHOCTb.
CHUHXpOHHBIEC U ACHHXPOHHBIE MOJIETIU B3aUMOJICUCTBUS B paclpeieICHHBIX CUCTEMAX.
Bunbl 0TKa30B y3510B: BpEMEHHbBIE, IIOCTOSIHHBIE U CETEBBIE.

[TpoGiema CHHXPOHHU3AIMH YACOB B PACIIPE/ICIICHHBIX CUCTEMAX.
Asroput™Mbl cuHXpoHu3anuu yacoB: NTP u apyrue noaxomst.
[Tpumepsl peallbHBIX MTPOOJIeM, BO3HUKAIOIINX H3-3a HEJIOCTATOYHONW CUHXPOHU3AIIHH.

O NOo O

Penaukanua u CCKIIUOHUPOBAHHE

9. ANTOPUTMBI PEIIMKAIIMY C OJHUM BEIYIIUM Y3JIOM: PUHIIUITEI U IPUMEHEHHUE.

10. AnropuT™bl peruIMKaluM C HECKOJBKMMHU BEAYIIMMH Y3JlaMHU: MpEeuMyIlecTBa M
HEJIOCTaTKU.

11. Perunkanus 0e3 BeAyIUX y3/I0B: KOHLEIMH U pealn3alusl.

12. TIpobnemsl 3a1ep>KKU PETUTHKAIMN: IPUIHHBI U PEHICHUSI.

13. KBopyMmsl B pacnpeieIeHHbIX CHCTEMax: OIlpe/iesIeHUe U IPUMEHEHHUE.

14. 3anucu 1 yTeHUs 110 KBOPYMY: aITOPUTMBbI U IPUMEPHI.

15. IlpumeHeHHE alTOPUTMOB PEITUKALIMM B PeaIbHbIX CUCTEMax: KeHChl U aHANIN3.

KoHceHcyc B pacnipe/ieJieHHbIX CHCTEMAaX

16. JIuneapuzyeMble CUCTEMBI: IOHATHE U Ba)KHOCTb.

17. JIuneapn3yeMOCTh U IPUYHUHHAS COTIACOBAHHOCTb: PA3INYHSI U TIPUMEPBI.

18. Atomic Broadcast: onpenenenue u alropuTMsl.

19. TlonsATHE KOHCEHCYCA: 3HAYCHUE B PACTIPEICTICHHBIX CHCTEMaX.

20. Teopema FLP 0 HEBO3MOKHOCTH KOHCEHCYCA: 0OBICHEHHUE U MOCIIEACTBUS.
21. Anroputm Paxos: mpuHIHITEI paOOTHI B peaTH3alys.

22. Anroput™m RAFT: cpaBHeHue ¢ Paxos ¥ mpuMepbl HCIIOIb30BaHMUS.

23. JlocTmkeHHe KOHCEHCYCa B PEATbHBIX CHCTEMAX: MPAKTUIECKUE TIPUMEPHI.

Tpan3akuuu

24. TloHaTne TpaH3aKIMH: OCHOBHBIC XapaKTEPHCTUKU M CBOICTBA.

25. YpOBHM M30JISIIMU TPaH3aKIUi: onpeaeeHre U IPUMEpBHI.

26. Two-phase locking: mpuHIHITBEI 1 TPUMEHEHHE.

27. Snapshot Isolation: KoHIIeNIIHS U TPEUMYIIIECTBA.

28. PacnpeneneHHbIe TpaH3aKIMUA: 0COOCHHOCTH U CIIOKHOCTH.

29. Peanm3anus TpaH3aKIUid B pealibHBIX paCIpeIeICHHBIX CUCTEMax: IPUMEpPhI U aHAJIU3.

IToTroxoBasi  makeTHasi 00pad0OTKa JAHHBIX

30. Mnes MapReduce: ocHOBHbBIE IPUHIIUIIBI U IPUMEHEHHE.

31. Pacmpenenennsle BeranciaeHus B MapReduce: anropuT™el U peaiu3arms.

32. PacnpeneneHHble (paioBble CUCTEMBI: KOHIIETIIMU U TPUMEPBI.

33. Cucrema Hadoop: apxurekTypa v npuMeHEHHE.

34. Ouepenu cCOOOIIEHUN: NPUHIMIIBI PabOTHl W TNPUMEHEHHE B pPaCIpeesIeHHBIX
CHUCTEMAX.

35. Bpoxepsl coobiieHnii: peanu3anus 1 UCIOIb30BaHUE B PeAIbHBIX CUCTEMAX.
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IIpuMepHbIe JoMalIHUeE 3aJaHUS
JomamHee 3axanne: KoHceHcyc B pacnpee/ieHHbIX CHCTeMAX

1. Onpenenure JuHeapuzyeMocTh. llpuBenure mnpumepbl, Trae JUHEAPU3YEMOCTb
KPUTHYECKH Ba)KHA JIJIsi pA0OTHI CHCTEMBI.

2. CpaBHMTe TNPUYUHHYI0 COIJIACOBAHHOCTL W  JMHeapuzyemocThb. Kaxue
MIPEUMYILECTBA U HEJIOCTATKU UMEET KaXk/1ast U3 Mojieei?

3. O0bsicHuTe NpPUHOUN PpadoTsl Atomic Broadcast. Kak oH momoraer aocThdb
COTJIACOBAHHOCTH B PacHpe/IeICHHBIX cUcTeMax?

4. U3yuute Teopemy FLP 0 HeB0O3MOKHOCTH KOHCeHcyca. KakoBbI €€ OCHOBHBIE BHIBO/IbI
Y KaK OHM BJIMSIIOT HA IPOEKTUPOBAHUE PACIIPEIECIECHHBIX CUCTEM?

1. Onummre aaroputmbl Paxos 1 RAFT. B ueM oCHOBHBIC pa3iuiusi MKy HUMH U B
KaKUX CIIy4asiX KaXJbli U3 HUX MPEANOYTUTEICH?

Jdomamnee 3ananue: Tpanzakuun

1. Onpenenure nousitue Tpansakuuu. Kakue ocHoBHble cBoiicTBa Tpan3akiuii (ACID)
CYILIECTBYIOT U [TIOYEMY OHU BaXKHbI?

2. O0bsicHUTe YpPOBHHM  M30JsiIMM  TpaH3akumii. Kak oHM  BIMSIOT  Ha
IIPOU3BOJUTENIBHOCTD U COTIACOBAHHOCTH JaHHBIX?

3. CpaBunte Two-phase locking m Snapshot Isolation. B kakux curyanumsax
IIPEIIIOYTUTENBHEE UCIIOIB30BaTh KaXAbIH U3 IOJX00B?

4. PaccMoTpuTe 0COOEHHOCTH pacipeiesieHHbIX TpaH3akuuii. Kakue npoGieMbr MOTyT
BO3HUKHYTb IIPU UX PEAIM3ALNN U KAK UX MOXHO PELIUTH?

5. llpoananu3upyiiTe peajJlbHYI0 pacHpefieJIeHHYI0 CHCTeMY, HCIOJIb3YIOLIYIO
TpaH3akuuu. OnuimmMre, Kak OHA pean3yeT YIPABICHUE TPAaH3aKUUAMHU U KAKUE AJTOPUTMBI
UCIIOJIB3YET.

Jomamnee 3aganue: [loTokoBasi 1 makeTHas 00padOTKA TaHHBIX

1. Oobsicuute naero MapReduce. Kak oHa no3Bosnsier 00pabaTsiBaTh 00bIIME 00BEMBI
MAHHBIX?

2. OnumuTte pacnpeaejienHbie BblyucieHuss B MapReduce. Kak mnpowucxomur
pacripesiesieHue 3a/1a4 u cOop pe3ysibTaToB?

3. M3yunte peanu3zauuio U npumeHenue MapReduce-cucrem. [IpuBemure mpumeps
pEAIBHBIX CUCTEM, UCIIOJIB3YIOLIUX 3Ty TEXHOJIOTHIO.

4. OnuuuTe apXUTeKTYpPy pacnpeaeleHHbIX (aijioBbIx cucreM. Kakue kiroueBble
KOMITOHEHTbI 00€CIIeUnBaOT UX (PYHKIIMOHAIBHOCTh?

5. Paccmorpure cucremy Hadoop. Kakue ee oCHOBHbIE KOMIOHEHTHI W KaK OHHU
B3aUMOJICHCTBYIOT JUIsl 00pabOTKH JTaHHBIX ?

IIpumepHbIe 3a1aHNUS [1JIs1 TECTOB
Tect 1: KoHceHcyc B pacnpee/ieHHbIX CHCTEMAaX

1. Yrto Takoe JiMHEAPU3yeMOCTh?
A) Mogenp, npu KOTOPOl BCE ONEpaLliU BBIOIHIKOTCS OJHOBPEMEHHO
B) Mopenb, mpu KOTOpOil onepaiuyd MOTYT BBIIOJIHATHCS B TPOU3BOJIBLHOM MOPSIKE
C) Mopaenb, mpy KOTOPOi onepaivy BhIOJIHSAIOTCS MOCIE10BaTeIbHO B HEKOTOPOM
MOpsIZIKE
D) Monenb, npu KOTOPOii onepaiii MOTyT ObITh OTMEHEHbI
2. KakoBa ocHOBHasi ujesi IPUYNHHON COTJIACOBAHHOCTH?
A) Bce onepannu 101KHBI OBITH BBIITOJHEHBI B OHOM MOPSIKE
B) Onepanuu, KoTopble 3aBUCAT APYT OT APYTa, JOKHBI ObITh BHIITOJHEHBI B OPSAJIKE UX
BO3HUKHOBEHUS
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C) Bce onepauuu MOryT OBbITh BBIIOJIHEHBI OJTHOBPEMEHHO
D) Onepaniuu MOTYT OBITH BBIIIOJTHEHBI B TPOU3BOJILHOM MOPSI/IKE
3. Yro Takoe Atomic Broadcast?
A) MexaHu3Mm, KOTOpbIH FapaHTUPYET, YTO COOOIIEHUS OYAYT JOCTaBIEHbI B TOM IOPSIKE,
B KOTOPOM OHH OBLJIM OTIIPABJICHBI
B) Mexanu3m, KOTOpPBIil rapaHTHPYET, YTO COOOIICHUS OyIyT JOCTABICHBI BCEM Y3J1aM
C) MexaHu3M, KOTOPBI rapaHTUPYET, YTO COOOILEHUS HE OYAyT OTEPSIHbI
D) Bce BrilenepeunciieHHOE
4, Kakoe u3 cjieayommx yTBep:KIeHU 0 KOHCEHCYCe SIBJIsAETCS] BEPHbIM?
A) KoHceHcyc Bceria IOCTUTaeTcsi B OJTHO U TO e Bpemst
B) KonceHncyc MoxeT ObITh JOCTUTHYT TOJIBKO C IIOMOIIBIO OHOTO y3J1a
C) Koncencyc — 310 npoiiecc, B KOTOPOM BCE YUaCTHUKU JJOJDKHBI COIIIacOBaTh OHO
3Ha4YeHue
D) KoHceHcyc He uMeeT 3HaueHus B paclpe/iesIeHHbIX CHCTeMax
5. Yro yrBep:kaaer Teopema FLP?
A) KoHceHcyc BO3MOKeEH B JIF000H pacnpe/ieIeHHON CUCTEME
B) KoHceHcyc HEBO3MOXKEH B CUCTEMAX C HEHAJIE)KHBIMU y3JIaMH
C) Koncencyc Bcera 10CTUTaeTCsl B KOHEYHOE BpPEMsI
D) KoHceHcyc BO3MOXKEH TOJIBKO NMPH HATUYHM OJTHOTO y3J1a
6. Kakoii anroput™M Hcnosb3yercs A5 J0CTHKEHUSI KOHCEHCYca B pacnpe/eeHHbIX
cucremax?
A) MapReduce
B) Paxos
C) Hadoop
D) FIFO
7. Kaxkoii U3 ciie1ylonux aJropuTMoB siBJisieTcsl 0oJiee MPOCTHIM IS IOHUMAHUSA U
peanuzauuu?
A) Paxos
B) RAFT
C) FLP
D) Atomic Broadcast
8. Kakoii u3 cienyomux ¢pakTopoB BJIHseT HA J0CTHXKEHHE KOHCEHCYCAa B peajibHbIX
cucremax?
A) KonnuectBo y310B
B) CeteBble 3a1epxKu
C) Otka3sbl y3710B
D) Bce BrilenepeuncienHoe
9. Yrto onpeaensieT TUHEAPU3yeMOCTh B cucTeme?
A) CornacoBaHHOCTb JJaHHBIX
B) [opsnox oneparuii
C) oCTyITHOCTh CUCTEMBI
D) IIpou3BoAUTEIBHOCTH CUCTEMBI
10. Kaxoii U3 cjeAylommx aaropuTMoB 0oJiee ycToH4HMB K c60sM?
A) Paxos
B) RAFT
C) O6a anroput™Ma OJUHAKOBO YCTOWYHBHI
D) Hu oaun 13 anropuTMoB HE yCTOWYHUB K COOSIM
11. KakoBa ocHOBHas 1eJib ajaroputma Paxos?
A) OGecrieunTh BHICOKYIO TOCTYITHOCTh
B) Joctrub KOHCEHCYCA CpeIH Y3II0B
C) YBenuuuTh NpOU3BOAUTEIBHOCTD
D) MuHuMU3HpOBaTh 3a1€PKKU
12. Yto Takoe "KBOpyM' B KOHTeKCTe KOHCeHcyca?
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A) MuUHMMaNTbHOE KOJMYECTBO Y3JI0B, HEOOXOIUMOE [Tl IPUHATHS PElICHUS
B) MakcuManbHO€ KOJIMYECTBO Y3J10B, KOTOPBIE MOTYT Y4acTBOBATh B FOJIOCOBAaHUU
C) Cucrema, KkoTOpas He TpeOyeT corjacus
D) V3en, koTopblit TPUHUMAET BCE PELICHUS
13. Kakoii u3 ciaeayomux (pakTopoB He BJIUsieT HA KOHCeHcyc?
A) CrereHb HaJICKHOCTH CETH
B) AnroputM, HCTIONB3yeMBbIil 17151 TOCTHKEHUS KOHCEHCYCa
C) KonnuecTBo oneparuii, BbIIIOJIHIEMbIX CUCTEMON
D) KonudecTBo y3710B B CUCTEME
14. Yro npoucxoamT, eciiu y3es1 BbIXOAUT U3 CTPOSI BO BpeMsl JOCTHKeHHsI KOHceHcyca?
A) Cucrtema HeMeUIEHHO MpeKpariaet padboTy
B) Iporecc koHCEHCYCA MOKET MPOIOJIKATHCS, €CIIU APYTHE Y3JIbl MOTYT JIOCTUYb
CoTJIaleHus
C) Bce y311bl 10J1KHBI OBITH IT€pE3anyLICHbI
D) Cucrema aBTOMaTH4ECKH BHIOMpPAET HOBBIN Y3l
15. Kakoii u3 cienylomux NnpuMepoB siBJIseTCs peaju3anueil KOHCeHcyca?
A) Cucrema ynpapneHusi 6a3aMu TaHHBIX
B) Pacnipenenennas gaiinoBas cucrema
C) Cucrema 610K4eliH
D) Bce BrilIEnepeuncieHHoe

Tect 2: IloTokoBasi U MakeTHast 00padoTKA JaHHBIX

1. B uem 3akiwuyaercsi ocHoBHasi mjaess MapReduce?
A) IapamrenpHas 00padOTKa JTaHHBIX
B) O6paboTka qaHHBIX B pealbHOM BPEMEHU
C) CunxponHasi 00paboTKa JaHHBIX
D) O6paboTka JaHHBIX HA OJTHOM Yy3J1€
2. Yto Takoe "Map" B konTexkcre MapReduce?
A) Ilporecc cbopa pe3ynbTaToB
B) Ilpomnecc pacnpenenenus 3anay
C) Ilpouecc npeobpazoBaHMsl BXOJHBIX JAaHHBIX B IPOMEXYTOUYHbIE JaHHbIE
D) Ilponecc xpaHeHus JaHHBIX
3. UYro neaaer ¢pynkuus "Reduce" B MapReduce?
A) O0beTMHSIET TPOMEKYTOUHBIE TAHHBIE
B) JlenaeT BBIOOPKY AaHHBIX
C) Ynanser nyonukaThl
D) BrinonHseT cOpTUpOBKY JTaHHBIX
4. Kakoii u3 ci1e1yl0mux KOMIOHEHTOB He SIBJISIETCS YACThIO APXUTEKTYPbI
MapReduce?
A) Master node
B) Worker node
C) Client node
D) Network node
5. KakoBbl 0CHOBHBIE TPEUMYIIIECTBA HCMOJIL30BAHNS PacpeieIeHHbIX BHIYHCIEHHTH
B MapReduce?
A) YBennueHue npou3BOAUTEIHLHOCTH U MACIITAOUPYEMOCTH
B) Ynpomenne kona
C) CHuxenme 3aTpaT Ha 000pyAOBaHKE
D) Bce BriienepeuncieHHoe
6. Yro Takoe pacnpeneieHHble ¢aiisioBbie cUCTEMBI?
A) Cucrembl, KOTOpbIE XpaHAT JaHHbIE HA OJHOM Y3JIe
B) CucteMsl, KOTOpbIE XpaHST JaHHBIE HA HECKOJIBKHUX y3J1ax
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C) Cuctembl, KOTOPBIC UCTIONB3YIOT 00JIAYHOE XPAHUITHIIE
D) Cucremsl, koTOpbie HE TPEOYIOT PE3epBHOIO KOIMPOBAHUS
7. Kakoii u3 cjieaylonux KOMIOHEHTOB siBjsieTcsl 4acThio cucteMmbl Hadoop?
A) Hadoop Distributed File System (HDFS)
B) Hadoop MapReduce
C) Hadoop YARN
D) Bce BrlenepedncieHHoe
8. KakoBa ocHoBHas ¢pynkuus HDFS?
A) O6paboTka TaHHBIX
B) Xpanenue 60abMxX 00HEMOB JAHHBIX
C) YnpapneHue BHIYUCIUTEIbHBIMU peCypcaMu
D) O6ecneycHue 6€30MaCHOCTH JIAHHBIX
9. Yrto Takoe ouepean coodOIeHUI?
A) MexaHu3Mm [71s1 XpaHEHUsI TaHHBIX
B) Mexanu3m [1si aCHHXpOHHOM Nepeiau COOOIIEHUI MEX 1y KOMIIOHEHTaMHI
C) Mexanu3Mm Jyuisi CHHXPOHHOU Nepeiauy JaHHBIX
D) Mexanu3m aiis 00paboTKU JaHHBIX B PealbHOM BpEMEHU
10. Kakoii u3 cienywmmx 0poKepoB cOOOIIEHUI siBJIseTCs HanboJiee MOmyJasipHbIM?
A) RabbitMQ
B) HDFS
C) MapReduce
D) Apache Spark
11. Kakoii U3 ciie1ylomuX aceKTOB He ABJIsSETCS NPenMylecTBOM HCI0Jb30BaHUS
OpokepoB coo0meHuii?
A) YrpoiieHrue HHTETpalul MEX1y CUCTeMaMu
B) YBenuuenue 3anepxek nepeaaun JaHHbBIX
C) OGecnieueHue HAACKHOCTHU TTepeaadn COOOIEHUI
D) Ilognepxka acHHXpOHHOI 00pabOTKH
12. Kakoii u3 cieayonmmx MeTOI0B UCIOJIbL3yeTcs 1JIsl peaju3aluu oyepenaeii
co001eHmii?
A) FIFO (First In, First Out)
B) LIFO (Last In, First Out)
C) Random Access
D) Circular Buffer
13. Kakoii u3 cieayommx cueHapueB siBJIsieTcsl IPUMEPOM HCIOJIb30BaHUs oUepeseii
co001eHmii?
A) CuHXpOHHOE B3aUMOACHCTBHE MEXIY KIMEHTOM U CEPBEPOM
B) Acunxponnast 00paboTka niaarexeil B MHTEpHET-Mara3uHe
C) XpaHeHue TaHHBIX B 0a3e JaHHBIX
D) O6paboTka qaHHBIX B pe€aJIbHOM BPEMEHU
14. Kakoii u3 cienywommux komnoHeHToB cucrembl Hadoop orBeuaer 3a ynpapjienue
pecypcamu?
A) HDFS
B) MapReduce
C) YARN
D) Hive
15. Kakyo posib MrpaT Opokepsl cO00LIeHHI B pacnpele]eHHbIX cUCTeMax?
A) ObecrnieunBarOT CHHXPOHHOCTb
B) YnpomaroT B3anmoielicTBHE MEX1y KOMIOHEHTaMU
C) YBenuuuBaroT CI0XKHOCTh apXUTEKTYPHI
D) YMeHb1aoT npou3BoAUTEILHOCTh

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

3apanne

OTBeT

Komnerenuus

Kakoii n3 cneayromumx THIIOB OTKa30B y3JI0B HE CYILECTBYET?
A) Otka3 1o anmapaTHbIM TpHIHHAM

B) Otka3 mo mporpaMMHBIM IpUYMHAM

C) OTtka3 1o ceTeBbIM NpUIMHAM

D) Otka3 no BpeMeHHBIM PUIMHAM

D

[K-3

Uro ytBepxknaet Teopema FLP?

A) KoHceHCyc HEBO3MOXXEH B CHCTEMaxX C HEHaJICKHBIMHU
y3I1aMu

B) Koncencyc Bcerna Bo3MokeH

C) Koncencyc nocturaercs ¢ MOMOIIBIO OJHOTO y37a

D) KoHceHncyc BO3MOXKEH TOJIBKO NPH HANWYHK HaJICKHBIX
y3J10B

[1IK-4

Kakoil ypoBeHb H30JSILIMM TpaH3aKUHUKA MO3BOJISET BHUAETH
HU3MCHCHUA, CACITIAHHBIC IPYTUMHU TpaHSaKHI/ISIMI/I?

A) Serializable

B) Read Committed

C) Repeatable Read

D) Snapshot Isolation

OIIK-2

Kaxkoil u3 cnenyronmx KOMIIOHEHTOB SIBISIETCS YACThIO
cuctembl Hadoop?

A) HDFS

B) MapReduce

C) YARN
D) Bce BhllenepedncieHHoe

OIIK-2

Kak naszpiBaeTcs mpoOieMa, BOSHUKAIOMIAS W3-32 Pa3THIHMA
BO BPEMEHH Ha Pa3HBIX y3Jax?

[Mpobnema
CHHXPOHH3ALH
Y 4acoB

[K-3

Kaxoit anroput™ UCIIONB3yeTCs TSl TOCTIKCHHUS
KOHCEHCYCa B PACNPEACIICHHBIX CUCTEMaX ?

Paxos

VK-6

Kakoli THI peruinKaiyy mo3BoJisieT UCT0Ib30BaTh HECKOJIBKO
BEIYIIHUX y3JI0B?

MHuorosenyuia
S PETUTHKAITAS

VK-6

Kak Ha3pIBaeTCst MEXaHM3M, KOTOPBIH TapaHTHPYET, YTO
cooOrieHust OyayT 1OCTaBJIEHB! B TOM MOPSIIKE, B KOTOPOM
OHHU OBUIH OTIPABJIEHBI?

Atomic
Broadcast

[1K-3
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