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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

N3yuenne nucuuniauHsl (Moaynst) «PacnpeneneHHble CUCTEMBI» MTO3BOJISIET CIIYIIATEISAM
OCBOMTb  COBPEMEHHBbIE TEXHOJIOTMH, OOECIEUYMBAIOIIME BBICOKYIO  JOCTYHHOCTb U
OTKa30yCTOMYUBOCTh TMPHIIOKEHUH, YTO KPUTHYECKH BaXHO B SIOXY OONBIIMX JaHHBIX M
o0nayHbIX BbluMCciIeHUA. Kpome Toro, 3HaHue NPUHIUIOB pabOThl paclpe/ieleHHBbIX CUCTEM
OTKPBIBAE€T BO3MOXKHOCTHU ISl CO3/[aHMSI MHHOBAIIMOHHBIX PELICHUN B pa3iMYHBIX 00JacTAX, OT
(MHAHCOB J10 3/IPAaBOOXPAHEHHUS.

Heap u3yyeHuss AMCHMIIMHBI (MoAyJs): GOpMUpOBAaHUE Yy cCiyliaTeleldl MOHUMaHUs
NPUHIUIIOB POSKTUPOBAHUS, Pa3paOOTKH U YIIPABICHUS PACIPEICTICHHBIMHI BHIYMCIUTEIIEHBIMU
cucteMamu Juist 3H(PEKTUBHOTO pelIeHuUs CIO0KHBIX 3a/1a4.

3agaum u3y4eHus TUCHUILIMHBI (MOIYJIs1):

— W3Y4YUTh QyHAAMEHTAIbHBIC KOHIECTIIIUHN PACIPEICICHHBIX CUCTEM, BKITIOUAs MOJICITU
COIJIACOBAHHOCTH U AJITOPUTMBI PEIUTUKAIIUH, IJIs1 TOHUMaHUS OCHOB UX paboTHI,

— OCBOUTh METOJbl pealM3alMy AJITOPUTMOB KOHCEHCyca Ha IPAKTHKE C
MCIOJIb30BAHUEM PA3IMYHBIX SA3bIKOB IPOrPaMMUPOBAHMS;

— MPOAHAIN3UPOBATH MEXAHU3MbI TPAH3aKIUI 1 YPOBHEHN U30JSALMU JUIsl 0OecrieueHus
LEJIOCTHOCTH JIAHHBIX B PaclpeesIeHHOM cpee;

— UCCIIEIOBaTh THUIIBI OTKa30B Y3JI0B, BKJIOYAs BU3AHTUMCKHE, W CTPATETHHU HUX
IIPEOJI0JIEHUS B CUCTEMAX;

— NPUMCHHTH HABBIKM BBIOOpA M MCIIOJIB30BaHUS HHCTPYMEHTOB Bpone MapReduce u
pacripeieieHHbIX (PaiIOBBIX CHCTEM JIJIsl aHAIK3a OOJBIIUX JaHHBIX.

B pe3yabTare 0cBOEHUSI TUCHMILIMHBI (MOYJIs1) 00y4AIOUIUIICS 10JI2KEH:

3HaAmMb:

— OCHOBHBIC TOHSTHUS U MPOOJEMBI TEOPHUH PACHPEICIICHHBIX CHUCTEM, MOJAEIHU
COIIACOBAHHOCTH;

— QITOPUTMBbI PEIUIMKALMU U KOHCEHCYCa B paclpeie/IeHHbIX CUCTEMAX;

— TOHATHUS TPAaH3aKIMH, YPOBHU U30JIALUU TPAH3AKIUN U CIIOCOOBI UX peann3allii;

— BU/IbI OTKA30B y3JI0B, IOHATHE BU3aHTUNCKUX OTKA30B.

ymemp:

— peanu30BbIBATh Ha JIFOOOM S3BIKE NMPOTPAMMUPOBAHMS KJIACCUYECKUE ANTOPUTMBbI
pEIUINKAlMY U KOHCEHCYCa B PAaCIPEIEIICHHBIX CUCTEMAX ;

— BbIOMpATh TOTOBBIE peEANTM3ALUU PACHPEICICHHBIX CHUCTEM B 3aBUCUMOCTH OT
HEOOXOIUMBIX TPeOOBAHU K COTJIACOBAHHOCTH U YCTOMYMBOCTH K OTKa3am;

— wucnonb3oBaTh MapReduce u pacnipeneneHHble (aiioBble CUCTEMBI JUIsl pabOTHI C
OOJBIIMMHU JAHHBIMHU.

é1a0emsy:
— HaBBIKAMH TPOCKTHPOBAHHS APXUTEKTYPHl PACIPEAECTECHHOW CHUCTEMBI C Y4ETOM
TpeOOBaHUI K COTIACOBAHHOCTHU JAHHBIX U YCTOMUMBOCTH K OTKa3am,
— HaBBIKAMH TOHUMAaHHS OTIMYUN JOCTHUKHUMBIX TPEOOBAaHUN OT HEAOCTHKUMBIX MPH
HpOGKTI/IpOBaHI/II/I pacnpez[eneHHblx CUCTCM.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, aKaTeMHYECKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Bsenenne. OCHOBHEIE 5 5 15 JloMarrHee 3aaHne
MOHSITUS U TIPOOIIEMBI
Teopuun
pacnpeneneHHbIX
CUCTEM
2 Pennmukarus u 5 5 15 JlomarrHee 3a1anue
CEKIIMOHUPOBAHNE
3 Koncencyc B 5 6 16 JlomarHee 3ananne
pacnpeeieHHbIX
CUCTEMaxX
4 Tpanzakiun 6 6 16 JomamnHee 3amanue
5 IToTokoBast 1 makeTHAas 6 6 16 JloMaliHee 3aaHne
00paboTKa TaHHBIX
6 BuszanTtuiickue 0TKa3bl 6 6 16 JomarirHee 3aganue
IK3amen 4
Hmoczo: 33 34 4 94
Obvem oucyuniunsl (Mooyisn) 165
(6 ax. u.)
3. Copaepxanue IUCUUILIMHBI (MOTYJIS)
Ne HaumenoBanmue pasaesia Conep:xanue TUCHUIUIHHBI (MOYJs1) IO TeMaM

n/n AUCHHUILIMHBI (MOYJIs1)

1 Beenenue. OcHOBHBIE Mopenu cornacoBaHHOCTH. CHHXPOHHBIE U aCUHXPOHHbIE MoAend. OTKa3bl
MOHATHUS U MPOOJIEMBI TCOPUU | y3JIOB, BUIBI OTKa30B. [Ipo0iiemMa CHHXpOHHM3AIMM YacOB. AJITOPUTMBI
pacrpeneIeHHBIX CUCTEM CHHXPOHHU3AIMH YaCOB

2 Permukanus u AJNTOPUTMBI PEIUIMKANAK: C OJHAM BEIYIIUM Y3II0M, C HECKOIbKHMHU
CEKIIMOHUPOBAHNE BEIyIIUMH y3JIaMH, 0e3 BeIynux y310B. [[pobnemsl 3a1epKKu peruIHKaIym.

KBopymbl, 3ammcu u ureHus MO KBopymy. llpuMmeHeHHWE anropuTMOB
PEIUITMKAIIMY B PETBHBIX CHCTEMAaX
3 Koncencyc B pacnpeneneHupix | JImHeapusyembie CUCTEMBEI. JluneapuzyeMocTb " MIpUYUHHASL
cucTemMax coriacoBaHHOCTh. Atomic Broadcast. [Tonstue koncencyca. Teopema FLP o
HEBO3MOXKHOCTH KoHCeHcyca. Amroputmbel Paxos m RAFT. Jloctuxenue
KOHCEHCYCa B PEAJIbHBIX CHCTEMaX
4 Tpanzakiuu IMousiTre TpaH3akiuK. Y POBHHU 30K TpaH3akimid. TWo-phase locking u
Snapshot Isolation. Pacnipeeiennbie Tpan3akiuy. Peau3anus TpaH3akinii B
peaTbHBIX PACTIPECIICHHBIX CHCTEMAX

5 [ToTokoBas u makeTHas WUnes MapReduce. Pacnpenenennsle Borumcnenuss B MapReduce.

00paboTKa TaHHBIX Peammzammuss u  mpumenenne MapReduce-cucrem.  PacnpeneneHHble
¢aitnoseie cuctembl. Cucrema Hadoop. Ouepenn cooOuieHuit. bpoxeps
cOOOIICHUH.

6 Buzantuiickue oTkasbl 3amaya BU3aHTUHCKUX TEHEPAIOB. AJITOPUTMBI paObOTHI C BU3AHTUHCKUMU

oTkazaMu. [IpuMepbl peanbHBIX CHUCTEM, IMEPEKUBAIOLIUX BU3AHTUHCKUE
OTKa3bl
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4, YyeOHO-MeTOAUYECKOE O0ecIeUYeHne

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

Kaxnplii crmymarens B TeYEHHE BCErO IEpuoja OOYyYeHHs IOJIydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, 1€ €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. babuues, C. JI. Pacnipeaenennsie cucteMsl : yaeOHuK 11 By3oB / C. JI. babuues, K. A.
KonbskoB. — Mocksa : MU3narensctBo FOpaiit, 2025. — 507 ¢. — (Bricuiee oOpa3oBanue). —

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

5. MarepuajbHO-TeXHHYECKOe ofecrevueHne

YHHUBEpCUTET pacrojaraer MaTepUalbHO-TEXHUYECKOW 0a30il, COOTBETCTBYIOIICH
JEHCTBYIONIMM MPOTHBOIOKAPHBIM MPAaBUJIaM U HOpMaM U 00ecreunBarolieil MpoBeieHne BCex
BUJIOB JIUCUMIUIMHAPDHOW W MEXIUCLUUIUIMHAPHOW IOATOTOBKH, IPAKTUYECKOW 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 CAMOCTOSITENIbHOM paOOThI M TOMEIIEHUS I XPaHEHUS U TMPOPUITaKTHUECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbILION ayIUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJTbKyJIATOPAMU;

— CIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHON pa0OThI 00yUYaIOIIUXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAlMOHHO-00pa30BaTEeIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess MpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ AJEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpOoQEeCcCCHOHATIBHBIM 0a3am
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. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | 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 WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€cClieueHus, COBpEMEHHble mpodeccuoHaabHble 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInnen3uonHoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepanoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apybexHoe JIMICH3UOHHOE
Server)
Bpay3zepbI:
Sunexc.bpaysep OTEYECTBEHHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Google Chrome 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apybexHOoe JIMIICH3UOHHOE
TeXstudio 3apyOekHOe cBOOOIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS INTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe
CucreMbl ynpapJieHHsI TPOEKTAMM:

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

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensnonHOE

Cucrembl pe3epBHOro konuposanms (backup):

Acronis Backup Advanced for 3apy0esxHOe JIMICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynbrantllitoc: cripaBouHO- OTEUECTBEHHOE JIMICH3UOHHOE

npaBoOBasi CUCTEMa

Cpencrpa aHTUBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacIpOCTpaHIEMOE
Bash (Unix shell) 3apy0exHoe CBOOOJTHO pacmpocTpaHsIeMoe
Anaconda 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apyOexkHOE CcBOOOJ/IHO pacpocTpaHsIeMoe
CopelliaSim 3apyOexHoe CBOOOJHO pacpoCcTpaHsIeMoe
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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/

Google Colaboratory | sapy6exHoe
TlakeThbl NPOrPpaMMHBIX CPEICTB H GHOJINOTEK:

CBO60,I[HO PacpoCTpaHsICMOC

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoi uHpopManmeii:

Zotero | 3apyOekHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI U CITYKOBI:

Bind 3apy0exHOe CcBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe

6. MeToanueckne M OIeHOYHbIE MATEPHAJIBI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpouecce u3zydenust qucuumuinHel (Monyisi) «PacnpenesneHHble CUCTEMBI» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIb3YIOTCSI TaKUe BUIbl yd4eOHONH 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 — cHUCTEMaTWYEeCKOe, IIOCIEIOBATEIbHOE, 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
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CiymaTess Ha CEMUHapeE,
€ro OTBETHI Ha BOMPOCHI MPEToaBaTelis U y4acTHe B JUCKYCCHH.

Jljist yCnenHoro yq9acTvsi B CEMHHAPE CIYIIATesIM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCSI
C TeMOW O0CYXIEHHUS, MPOYUTATh HEOOXOAMMbBIE MaTepuaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B INCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS 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 OOCYXKACHHUE U PACIIUPUTH CBOU 3HAHUSI.

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

[Ipu pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha dTarbl, YTOObI
n30exaTh MEperpy3ku M Jydllle YCBOMTh MaTepuai. lcmonb3oBaTh pa3inuyHble HUCTOYHUKU
uH(popMalny, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

Camocmosmenvnas paboma — paboTa ciyllaTelel, HalpaBlIeHHas Ha YIIyOJIeHHOe
U3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMITIIUHBI (MOTYJIS).

B mpomecce  camocTosTeNnbHOW — pabOThI  CAOyHIaTeNd — B3aMMOJAEHCTBYIOT — C
PEKOMEH/IOBaHHBIMU MaTepuajaMi TpUd MHUHHUMAJIbHOM YYacTUH NpernojaBarens. 3afauu
CJIyIIaTeNs BKIIOYAOT paboTy ¢ KOHCIEKTaMH JIeKLUH (00paboTKa TeKcTa), HOBTOPHOE U3yUEeHUE
y4eOHBIX MaTepHajIOB IUIAHOB U TE3HCOB OTBETOB, U3YUYEHHUE JIOTIOIHUTENLHBIX TE€M, BBIIOJIHEHUE
y4eOHO-HUCCIIEI0BATENIbCKUX 3alaHUM U Ipyroe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCsl MO MUCHUIUIHHE (MOIYIIIO)
OCYIIIECTBIISCTCS B BUE TEKYIIIErO KOHTPOJISA YCIIEBAEMOCTH M ITPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTalusi 10 JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
IK3amMena.

Jnst oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JCCATHOAIIbHAS IIIKAJIa OIEHUBAHMS, KOTOpas COOTHOCUTCSA C TPaJAMIIMOHHOU
ATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

Jecsitudamnbuasi IlaTudanabHan O0mas xapakTepucTUKa pe3yabTaTa 00y4eHus 1o
OLICHKA OLIEHKA JucHunInHe (MOIYJII0)
10 OTnuuHo Crymatens MOJHOCTHIO BIIAJEET 3HAHUSIMH, U3JI0KEHHBIMHU B
9 OTJIMYHO paboueil mporpamme, W TIYOOKO OCMBICISET IUCIUTLTAHY
) OTIHYHO (Moaysb). OH CaMOCTOSATENBHO U JIOTHYECKH MOCIIC0BATEIHHO

OTBEYAaeT Ha BCE BONPOCHI, aKLIEHTHPYsI BHUMaHUE Ha HanOoJiee
BaKHOM. Ymeer aHaJIM3UPOBATH, CpaBHHUBATH,
KIaccupuIMUpoBaTh,  0000IIaTh,  KOHKPETHU3UPOBAaTH U
CHCTEMATH3MPOBaTh  M3YYCHHBIH  MaTepual,  BBIICISIS
KIIIOUYEBbIC MOMCHTBI u YCTaHaBJIMBas IMPUINHHO-
ClIeICTBeHHbIC CBs3H. YeTKOo (OpMyIUpYeT OTBETHI, YBEPEHHO
UHTEPIPETUPYET  pe3yidbTaThl  aHAIW30B U JPYrHX
HCCJIC/IOBAHUM, a TAKOKe pelIaeT CIoKHbIe 3anaun. CirynaTeib
XOPOIIO 3HAKOM C METOJaMH HCCICIO0BaHHs, HEOOXOIUMBIMH
JJIsA HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, W YMCET CBA3bBIBATH
TCOPETUYECKUE  ACMeKThl  TUCHHUIUIMHBL  (MOIyIsl) ¢
HPAKTHYECKUMH 33/1a4aMHu.

Xoporio Canymarens o0JiajaeT 3HAHUSAMU MPEAMETa OYTH B IOJIHOM

6 Xopo11o o0beMe pabodell TporpaMMbl M CaAMOCTOSITENILHO, JIOTHUECKH
MOCIIEAOBATENIEHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKUEeHTHPYs BHUMaHUE Ha HanOoJiee 3HaYMMBbIX MOMeHTax. OH
yMEeT aHaJM3UpoBaTh, CPaBHUBATh, KJIACCU(PULIMPOBATS,
0000mmaTh, KOHKPETH3UPOBaTb W  CHUCTEMaTH3HPOBAThH
M3Y4YEHHBIA MaTepuall, BbIAEISAS €ro KIIOYEBBIE ACIIEKTHI U
YCTaHABIIUBAas MIPUYUHHO-CIICJICTBEHHBIE CBSI3H.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yapTaThl aHAJIN30B W JAPYTUX HCCIENOBAHHN, a TaKke
pEeIIaeT CI0KHBIE CUTYallMOHHbIE 3a1aul. CITyIaTellb XOpOIIo
3HAKOM C METOJIaMH HCCIIEJOBAHHS, HEOOXOIUMBIMH JUJIsI
MPAKTUYECKOM  AEATENbHOCTH, W  yMEET  CBS3BIBATH
TEOPETHUUECKHE AaCIEKThl IpeAMeTa ¢ NPAKTUYECKUMU

3aJ]a4aMu.
5 YnoenerBoputenbHo| CiymaTens o6iagaeT 6a30BBIMU 3HAHUSMU TI0 JTUACITUTLINHE
4 V 10B1€TBOPHTENbHO | (MOJYJIIO), HO HCIBITHIBAET TPYIAHOCTH IIPH CAMOCTOATENBHBIX

OTBETax M HMCIIOJIb3YeT HeTOuHble (GopmynupoBku. B xome
OTBETOB OH JIOMyCKAeT OIMNOKH, KACAIOIUECS] CYyTH BOTIPOCOB.
CrnymaTens cioco0eH pemaTh TOJIBKO CaMble MPOCTHIE 3a7a9n
W BIAJEeT JIMIIb MHHAMAQIBHBIM Ha0OpOM  METO/OB

HUCCICAOBaHMA.
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JdecaTudannbuas IlaTudannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
3 He cnan Crnymarens He OBIajien 00s3aTeIbHBIM MUHUMYMOM 3HAHUMA
2 He cnan 0 TIPeIMETy W HE MOXET OTBETHTh Ha BOIPOCHI, JaKe eCIr
1 He cnan MpenoiaBaTens  3aJaeT  JIOMOJHUTEIbHBIE  HABOJSIIUC
BOIIPOCHI.

Jucnuniuna (Moaynb) «PacnpeneneHHble CUCTEMBbD) OLIEHUBAETCS CIEIYIOIIMM 00pazoM:

AKTHBHOCTH Bec Onucanmne

Jomamrawe 3amaamst | 60% | 3a kaxxgoe U3 3aaaHui MOKHO HaOpath 10 6amioB

DK3aMeH 40% | [lmcpmenHas wim yCTHas paboTa HaJ 3aJaHueM, HalpaBICHHBIM Ha
MIPOBEPKY IMOJIyYEHHBIX 3HAHUH U HABBIKOB MO JUCHUIUIMHE (MOIYIIIO)

®opmyJa pacyéra UTOrOBOM OlEHKH MO aucuummHe (moay.naw) «PacnpeneneHHbie
cucrembi»: «0,6 X cpennee 3a qomaraue 3ananus + 0,4 x 3x3aMen».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)

IIpumepHbIe qOMANIHUE 3aJaHUS
Jomamnee 3anqanue: KoHceHcyc B pacnipeiesieHHbIX CHCTEMAX

1. Onpenenure JauHeapuzyeMocThb. llpuBenure mnpumepsl, TI€ JUHEAPU3YEMOCTb
KPUTUYECKH BaXKHA 111 PaOOThI CUCTEMBI.

2. CpaBHMTe TNPUYUHHYK) COIJIACOBAHHOCTHL M  JIMHeapu3yeMocTh. Kaxkue
IIPEUMYILECTBA U HENOCTATKU UMEET KaKIasi U3 Mozesen?

3. O0bsichuTe mpuHoun padoTsl Atomic Broadcast. Kak oH momoraer noctudb
COIIACOBAHHOCTH B PAacIpeAeIeHHbIX CUCTEMAX?

4. Uzyuurte Teopemy FLP o0 HeBO3MO:KHOCTH KOHCeHcyca. KakOBbI €€ OCHOBHbBIE BBIBOIbI
Y KaK OHM BJIMSAIOT HAa IPOEKTUPOBAHUE PACIIPEAEIEHHBIX CUCTEM?

1. Onummre anroputmel Paxos u RAFT. B uem ocHOBHBIE paznuuusi MeX1y HUMU U B
KAaKHMX CIIy4asX KaKAbld U3 HUX MPEANIOYTUTENICH?

JlomamHee 3aganue: Tpanzakuuu

1. Onpenenure nousTue Tpandakuuu. Kakue ocHoBHbIE cBoiicTBa TpaH3akiui (ACID)
CYIIECTBYIOT M TIOYEMY OHU BaKHBI?

2. O0bsicHUTe ypOBHM  W30JsiuM  Tpanm3akumii. Kak oHM  BIMSAIOT Ha
MIPOU3BOUTEIHHOCTD U COTJIACOBAHHOCTH JTAHHBIX ?

3. CpaBuute Two-phase locking m Snapshot Isolation. B kakux cuTyanmsx
MPEANOYTUTENHHEE UCTIONB30BATh KAXKIBIA U3 MOIX0I0B?

4. PaccmoTpuTe 0cO0EHHOCTH paciipeaejeHHbIX TpaH3akuuii. Kakue mpobiaemMpl MOTYT
BO3HUKHYTH IIPHU UX PeaM3aIliU U KaK KX MOKHO PEIIUThH?

5. llpoananu3upyiiTe peajibHYI0 pacHpeleJleHHYK) CHCTeMY, HCIOJIB3YIOUIYIO
TpaH3akiuu. ONUIIKUTe, KaK OHA pPeaTN3yeT YIPABJICHHE TPAH3AKIMSIMH U KaKHE aJITOPUTMBI
UCIIOJIb3YET.

Jomamnee 3ananne: [lorokoBasi U nakeTHass 00padoTKa JaHHBIX

1. O6bscuute uaerwo MapReduce. Kak ona no3Bossier o6padarbiBaTth 60sblIne 00beMbl
JAHHBIX?

2. OnumuTte pacnpeaedeHHble BbluucjieHuss B MapReduce. Kak npoucxogur
pacripeneneHue 3a1a4d u coop pe3yabTaToB?
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3. U3yuurte peanuzaunuio u npumeneHue MapReduce-cucrem. IlpuBeaute mpumeps
peaNbHBIX CUCTEM, UCIIOJIb3YIOIINX 3Ty TEXHOJIOTHIO.

4., OnumuTe apXUTEKTYpPYy pacnpenejeHHbIX (ailiioBbix cucrteMm. Kakue KirodeBbie
KOMITOHEHTHI 00€CIIEYUBAIOT UX (DYHKIIMOHAILHOCTH?

5. Paccmorpute cucremy Hadoop. Kakue ee OCHOBHBIE KOMIIOHEHTHI M KaK OHH
B3aUMOJICHCTBYIOT JUIst 0OpabOTKH TaHHBIX ?
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