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1. Kparkasi XapakTepuCcTHKA TUCHUIIMHBI (MOLYJIs1)

Pabouas mporpamma AMCHHUIUIMHBEI (MOAYJs) «PacmpeneneHHble CHCTEMBI» COCTaBlIeHa B
COOTBETCTBUHU C (eaepaibHbIM TOCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduins [Iporpammuas HHKeHEpUs B peTeiisie, yTBepKACHHbIN Mpuka3oM MUHHCTEPCTBA HAYKU
u BbIcIIero oopazoBanus Poccuiickoit @enepannu Ne 810 ot 23.08.2017 roxa.

Wzyuenue aucuuminHel (Moayisi) «PacnpeneneHHble CUCTEMbI» MO3BOJISET CPOPMUPOBATH
[IEJIOCTHOE MpEJCTaBleHHE O (YHIAMEHTAIBHBIX OrPAaHUYEHUSX U KOMIIPOMHUCCAX B
pacnpefienéHHBIX CcpefaX, HaYyYUTbCS IMPOEKTUPOBATh apXUTEKTYphl, yCTONMYMBBIE K COOSIM U
CCTCBBIM Pa3JCIICHUAM, OGOCHOB&HHO BBIGI/IpaTB AJITOPUTMBI COIJIACOBAHUA W PCILNIMKALWHU, a
TaK)K€ pPealn30BbIBATh M HCIOJIb30BATh PACIpe/leIEHHbIE CUCTEMBI, CIOCOOHbBIE 3(()EKTUBHO
00pabarbeIBaTh TaHHBIC C TPEOYEMBIMH FapaHTUSIMU COTIACOBAHHOCTH U HAJAEKHOCTH.

MecTo TMCHUIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimmas muciurinHa (MOIyJIb) BKIIFOUSHA B YYE€OHBIH IUIaH 110 MPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAayKH, MpOodmib
[TporpamMMHasi HH)KEHEPUS B pETEJIe U BXOAUT B 00sI3aTEIbHYIO YacTh biioka 1.

JuctummHa (MOIYIb) JOCTYITHA K U3YUSHHIO Ha 2 Kypce B 4 ceMecTpe.

Heap m3yueHuss AUCHMILVIMHBI (MOAYJs): (pOpMUpPOBaHUE y 00ydaromuxcsi I1yOOKOro
MOHUMAHUS MPUHIUINOB (YHKIIMOHUPOBAHUS paclpeAeNEHHBIX CUCTEM, BKIIOYAs MEXaHU3MbI
COTJIACOBAHHOCTH, OTKA30yCTOMYMBOCTH U MacIITaOUPYEMOCTH, a TAK)Ke Pa3BUTHE CIIOCOOHOCTH
MIPOEKTUPOBATh U PEATM30BBIBATh HAJEKHBIE CUCTEMbl B YCIOBUSX HEONPEIEIEHHOCTH H
YaCTHYHBIX COOEB.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— U3YYUTh OCHOBHBIE MOJENIM COIVIACOBAHHOCTH, AQlTOPUTMbI KOHCEHCyca H
PpEIUIMKaIiK, JIeXkKalllie B OCHOBE COBPEMEHHBIX paclpeieEHHBIX CUCTEM;

— OCBOWUTH MPHUHLMUIBI OpPraHM3ALMU TpPaH3aKIMW W ypOBHEH H3OJIALMU B
pacrpenenéHHon cpeae;

— HAyUUThCSl PEAIN30BBIBATH KIACCHUYECKHE aIrOpPUTMbl W aHAJU3UPOBaTh MX
MOBE/ICHUE TIPU PA3IMYHBIX TUIIAX OTKA30B;

— Ppa3BUTh YMEHHE BBIOMPATH MOJIXOSIINE TEXHOIOTUU U APXUTEKTYPHBIE PEIICHHS C
y4€TOM TpeOOBaHM K JOCTYITHOCTH, COTJIACOBAHHOCTH M YCTONYMBOCTH;

— OBJIaJeTh IPAaKTUKaMU paOOThI C paclpeeIEHHBIMU BEIUMCICHUSIMH U XpaHWIUIIIAMU
(MapReduce, DFS) anst 06pabotku 60mbmx 00bEMOB JaHHBIX.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS TOJI5KEH:

3HamMb:

— OCHOBHBIE TOHATUS M TPOOJEMbl TEOPUH PACHPEAETIECHHBIX CHCTEM, MOJENN
COIJIaCOBAHHOCTH,

— aITOPUTMBI PEIUIMKALIMU U KOHCEHCYCa B paclpeie/IeHHbIX CUCTEMAX;

— TMOHATHS TPaH3aKIIUK, YPOBHH U30JISILIMN TPAH3aKIUI U CIIOCOOBI MX pealn3aliuy,

— BUJIbI OTKA30B Y3JIOB, IOHSATUE BU3AaHTUHCKUX OTKA30B.

ymembv:

— peayu30BBIBATh HA JIIOOOM f3bIKE MPOTPAMMHUPOBAHUS KJIACCHUECKUE aJITOPUTMBbI
pEIUIMKAIMK U KOHCEHCYCa B pacIpe/ieICHHbIX CUCTEMAX;

— BBIOWpATh TOTOBBIC pEATHM3AIMU PACIPECICHHBIX CHCTEM B 3aBUCHMOCTH OT
HEOOXOIMMBIX TpeOOBaHUM K COTJIACOBAHHOCTH U YCTOMYMBOCTH K OTKa3am;

— wucnons3oBath MapReduce u pacnpenenenusie (aimoBble CHCTEMBI JJIsT pabOTHI C
OONBIIUMH TAHHBIMH.

61a0emb:

— HAaBBIKOM MPOEKTHUPOBAHMS APXUTEKTYpPbl pPACIpEeIEHHOW CHCTEMbl C Y4eTOM
TpeOOBaHUH K COTJIACOBAHHOCTH JJAHHBIX M YCTOMUMBOCTHU K OTKa3aM,
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— HaBBIKOM OT/INYaTh JOCTHXKUMBIC Tpe6OBaHI/I$I OoT HEOOCTHXXUMBIX npu
MPOCKTUPOBAHUH PACHPCACIICHHBIX CUCTCM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (POPME caMOCTOATEIHHOU PaOOTHI 00yUYaIOITUXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AUCHMILIMHE (MOAYJIIO)

I1K-3.

Cnoco6eH MPUMEHATHh METOIBI
aHaM3a JaHHBIX U
MaTEeMaTHYECKOTO
MOJICITUPOBAHUS IS
MOJICP)KKU YIIPABICHYECCKUX U
OTIEpPAIMOHHBIX PEIICHUN B
WHQOPMAITMOHHBIX CHCTEMAX

IK-3.1.

3HaeT MeTOTBI
MaTeMaTHIECKOTO
MOJICTTUPOBAHUS, aHAIH3A
JIAHHBIX W OLICHKU

3 PeKTUBHOCTH ITUPPOBHIX
pElICHUH B paMKax
(YHKIIMOHUPOBAHUS W Pa3BUTHS
WHPOPMAITMOHHBIX CHCTEM

[K-3.2.

YMeeT aHanu3upoBaTh
NPaKTUIECKUE CUTYAIINH,
pa3pabaTbIBaTh U IPUMEHSATh
MaTeMaTHYeCKHe 1
aHaJTMTUYECKUE MOJIENH, a
TaKKe HHTEPIPETHPOBATH
MIOJTyYCHHBIE PE3YIIBTATHI C
y4E€TOM IIOKa3aTesen

3¢ (HeKTUBHOCTH
(hyHKIIMOHUPOBAHUS H
PE3yJIBTATUBHOCTH MIPOLIECCOB

[K-3.3.

HMmeeT npakTUUECKUNA OIBIT
peleHus NpUKIagHbIX 3a1ad,
CBSI3aHHBIX C ONTUMH3ALHEH
MIPOIECCOB 00PaOOTKH JJaHHBIX,
aHaJIM30M TIOBE/ICHUS
I0JIb30BAaTEJICH U IOBBILICHUEM
3¢ hekTUBHOCTH
(YHKIIMOHUPOBAHUS
WH(GOPMALMOHHBIX CHCTEM

[1K-6.

Crioco0eH npeacTaBisTh
pe3yIbTaThl MPOQECCHOHAIBHOM
JeSITeTbHOCTH U
(GopMyIHpOBaTh IPAKTHYECKHE
PEKOMEH/IAIMH 110 PA3BUTHIO
IUQPOBBIX PEICHUH B peTeiine

[1K-6.1.

3HaeT TpeOOBaHUSA K ITOATOTOBKE
TEXHAYECKON M aHAJUTHUIECKOM
JIOKYMEHTAUWH, TPUHLINIIBI
BU3YyaJIM3ALMU JAHHBIX U
CTaHIapThl npodeccnoHamTbHON
KOMMYHUKAIIUU

[K-6.2.

YmMeer ¢popmynupoBartb
000CHOBAaHHBIC BBIBOJIBI U
PEKOMEH/IAIUH TI0 Pe3yJIbTaTaM
pa3pabOTKHU U aHAIN3a,
aanTUpys UX Ul TEXHUYECKOM
U YIIPaBJICHYECKOU ayIMTOPHH

[K-6.3.

HMmeeT nmpakTUUECKUNA OIBIT
MIOATOTOBKH OTYETOB,
Mpe3eHTauri 1 myOJIuaHON
3aIUTHl PE3YIHTATOB MPOEKTOB
B 00J1aCTH MTPOrpaMMHON
WHXXEHEPUH B pETEne
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3. TemaTu4yeckuii mjian

Neo TpynoeMKocTh, akageMH4YeCKHE YaChl
w/m HaumenoBanue Qunan opva TKY
pasaesia JTHCHUIIIHHDBI AYMHTOpHAs paboTa (Texkymui
Jexuun CeMuHapbl CamocrosTe
(MoayJin) KOHTPOJIb
(mpaktudec | Konrpoanb JibHas yCIeBACMOCTH)
KHe padora
3aHATHSA)
1 Bsenenne. OcHOBHEIE 5 5 20 Jomarirame
MOHSTHS U TTIPOOIEMBI 3a/IaHus
TEOpUHn
pacnpeneneHHbIX
CUCTEM
2 Pennukanus u 5 5 20 Jlomaraue
CEKIIMOHUPOBAHUE 3aJlaHusl
3 Koncencyc B 6 6 23 Jlomarninue
pacnpeneneHHbIX 3aJIaHus
crcreMax
4 Tpanzakuuu 4 4 21 Homamraue
3aJlaHus
5 IToTokoBast 1 makeTHAs 6 6 23 JloMarHaue
00paboTKa TaHHBIX 3aJIaHus
6 BuszanTuiickue oTKas3bl 4 4 21 Jomarane
3aJlaHus
Ik3amen 2
Hmozo: 30 30 2 128
O6vem oucyuniunsvt (Mooys) 190
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyasn) 5
(6 3au. eo.)
4. CopepxxaHnue JUCHUUILIMHBI (MOTYJIS)
Nen/m HaumenoBaHue pasaeJia Coaep:xanue TUCHUILTHHBI (MOYJsl) O TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 Beenenue. OCHOBHbIE MTOHATHS U Mogenu corinacoBaHHOCTH. CHHXPOHHBIE W aCHHXPOHHBIC
npo0JIeMbl TEOPUHU pacTpeielIeHHBIX Moeau. Bujel 0Tka30B
CHUCTEM [IpobGiieMa CHHXpOHHM3AIMA YacOB. AJITOPUTMBI CHHXPOHU3AIAN
(Cristian’s, Berkeley, NTP)
2 Peruuvkariyist ¥ CeKIIMOHUPOBAaHUE ANTOPUTMBI PEILTUKAIIUH: C OJJHUM BEIyIUM, HECKOJIbKMMHU, 03
BEYILIEro
3anepxku pervmkanmu. Kopymbl. Permkanus B peanbHBIX
cucTeMax
3 KoHceHcyc B pacnpenieneHHbIX IlonsitTue xoHcencyca. Teopema FLP. JluHeapuzyemocTts u
CUCTEMax MIPUYUHHAS COTIIACOBAHHOCTh
Aunroput™mel Paxos u Raft. Atomic Broadcast
[IpuMeHeHne  aJrOPUTMOB  KOHCEHCYCa B  IMPOJIAKIICHE
(Zookeeper, etcd, Kafka controller)
4 Tpanzakuu VYporuu uzomsiuuu. 2PL u Snapshot Isolation
Pacnpenenénnnie tpanzakinuu. 2PC, 3PC, Saga. Peanuzanus B
peaJIbHBIX CHCTEMAX
5 [MorokoBas u makeTHas 00paboTKa MapReduce. Pacnpenenéuubie  BbruucieHus. Hadoop
JTAHHBIX 9KOCUCTEMA
IMTotokoBeie cuctembr (Apache Kafka, Flink, Spark Streaming).
[Ipumepsl UCIIOJIB30BAHUS
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Ouepenu coobmenuii. bpokepsr (Kafka, RabbitMQ, Pulsar).
I'apanTuun noctaBku

Huzaitn ouepeneid B cuctemax. CpaBHEHHE CHUCTEM, MATTEPHBI
MPUMEHEHUS

BuzanTuiickie 0TKa3bl

[Ipobnema BuzanTHiickux reaepanoB. AnroputMbl BFT (PBFT u
Ap.)

Peanuzanust BFT B peanbabix cucremax (blockchain, Tendermint,
ByzCoin u np.)
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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. Pacnipenenénnbie cucteMsl : yueOnuk s By30B / C. JI. babuues, K. A.
KonbskoB. — Mocksa : UznatensctBo FOpaiit, 2025. — 507 ¢. — (Bricuiee obpa3oBanue). —

ISBN 978-5-534-11380-8. — Tekcr : anextponHbii / OOpa3oBarensHas miardgopma FOpait. —
URL: https://urait.ru/bcode/566315.

2. Heuae, A. M. KoMIbIOTepHBIE CETH : YICOHHK U MPAKTUKYM JIJIsl BY30B / IO/ HAY4. pejl.
A. M. Heuaesa, A. E. Tpybuna, A. FO. Aaucumoa. — Mocksa : UznatensctBo FOpaiit, 2025. —
515 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-21452-9. — Tekct : 3JIeKTpOHHBIN //
Oo6pasoBarenbhas wiathopma KOpaiir. — URL: https://urait.ru/bcode/572239.

Jlononnumensnasn n1umepamypa:

1. MansiBko, A. A. IlapaiuiensHoe IporpaMMHUpOBaHue : ydeOHOe mocodue Juis By30B / A.
A. MansiBko. — 3-e u3a., ucnp. u gon. — Mocksa : U3znarensctBo HOpaiit, 2024. — 135 ¢c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-14116-0. — Tekct : dSIEKTpOHHBIA //
Oo6pasoBarenbhas wiathopma KOpaiir. — URL: https://urait.ru/bcode/538878.

6. MaTepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00y4darouxcsl, MPeayCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHSATHM CEeMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluy, a TaKkxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEeHUS, CIyXallUMU JJIsl MPEeACTaBIeHUs yuyeOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne AucumInHbl (MOIyIs ) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
obecrieueHreM  JOCTylma B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpedy
YHuBepcurera.
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https://urait.ru/bcode/566315
https://urait.ru/bcode/572239
https://urait.ru/bcode/538878

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraJja Ccblika
(M3ganus, Kypca, A0KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. basa ganneix mag | T-cnenuanuctos https://habr.com
3. | ba3za nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelii calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopasoBanue” | https://www.edu.ru/

6. | Uudopmanmonnas cucrema "Exnnoe okno nocrymna | http://window.edu.ru/

K 00pa3oBaTeNsHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TmpodeccHnoHalbHbIe  0a3bl  JTAaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:

u

Server)

HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE

Bpay3zepsbI:
Supexc.bpaysep OTEYECTBEHHOE CBOOO/IHO pacipoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUIOKEHNS

Microsoft Imagine (Visio, OneNote) | 3apy0exxHOe JIMLICH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHmne AJISl IVIAHUPOBAHUSA U YI€TA BPEMCHU!

Toggle app | sapyGesxuoe | cBOGOIHO pacpocTpaHseMoe
CucreMbl YIIpaBJIeHHs] IPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe
PacnpenesieHHbIE CHCTEMBI :

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CrnpaBo4YHO-IPABOBBIE CHCTEMBI:

Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
paBoBas cUCTEMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIIEH3NOHHOE
6usneca CranmapTHbIii Russian

Edition

Cpeabl pa3padoTkm:
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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/

Visual Studio Code 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThbl IPOrpaMMHBIX CPEACTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapjeHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJIHO pacIpoCTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe

7. MeroanyecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce m3ydenust quCHUIUIMHBL (Moayisi) «PacmpeneneHHble CUCTEMBI» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl ydeOHON paboThl, KaK JIEKLUH,
CEMHUHAaphl, JOMAIlHUE 3a/JaHUs, a TaKK€ pa3jIUYHble BUIbl CAMOCTOSATEIbHONH pPabOThI
oOyyaromuxcst 10 3aJaHHi0 [pernojaBareis, HalpaBlIeHHblE Ha pa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
HOOILPEHNE UHUIATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEW, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAMMO OTMETHUTH BONPOCHI MIIM MaTepUaibl, KOTOpPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 dopMa yuyeOHOU IESATEILHOCTH, MPOBOAMMAs B y4eOHOM 3aBEIEHUU TIO[
PYKOBOJICTBOM MpENoaBaTeis, TJe CTYJICHThI aKTUBHO YYaCTBYIOT B OOCYXICHUSX, TPAKTHUECKUX
3aJaHMSIX U Jpyrux (hopMax B3auMOJICHCTBHSL.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYEeTCs 3apaHee 03HAKOMHTHCS ¢ TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
06CY)K)ICHI/II/I. Taxskxe moJie3Ho MMOATOTOBUTE BOIIPOCHI U UJACHU JJIA O6CY)KI[€HI/I$I, qTO IIOMOXKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

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

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMHU BAKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUs. PekoMeHnmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh Meperpy3ku W Jydllle yYCBOUTh MaTepual, UCHOIb30BaTh Pa3IMYHBIE UCTOYHUKHU
nH(popMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Camocmosmenvnasi paboma — pa0boTa CTYyAEHTOB, HaIlpaBJIE€HHas Ha YIJIyOJeHHOe
U3YYEHHUE OTJIEbHBIX TEM U BOIIPOCOB YUYEOHOMN AUCIMILIIUHBI (MOTYJIS).

B npouecce camocTosTENbHOM pabOTHI CTYEHTHI B3aUMOJICHCTBYIOT C PEKOMEH/1I0BaHHBIMH
MaTepuaiaMH Mpyu MUHUMAJILHOM y4YacTHH MpernojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepHAIOB IJIAHOB
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1 TE3MCOB OTBETOB, M3YUYCHHE JTOMOJHUTEIBHBIX TEM, BBITIOJHEHUE YIeOHO-UCCIIEI0BATEIHCKIX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHMILUIHHE (MOIYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunnHe (moayJo) «PacnpeneneHHbie CUCTEMbI»

OrneHuBaHuE YpOBHSI Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCs MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIIECTBIISACTCS B BUE TEKYIIIErO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, TIPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETECHITUH, CHOPMHUPOBAHHBIX 110 JUCIUAILIMHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIAA YCIICBACMOCTU U HpOMe)i(YTOqHOﬁ aTTecralnuu
UCTIONB3YeTCs JIeCATHOAJUTbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
nATUOAJUTBHON IIKAJION CIEAYIOIMM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCITUTUINHBI:

JecaTubannbuas IlaTubannbHas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHusl 1o
OlleHKAa OlLIEHKAa JMCUHMILIMHE (MOXYJIIO)

10 OtnnyHO CTyIOeHT MOJHOCTBIO BJAJEeT 3HAHMSAMH, H3IO0XKEHHBIMH B

9 OTIINIHO paboueii mporpamme, W TIYOOKO OCMEICISET AHUCIUTLINHY
(Momy1ns). OH CaMOCTOSATENLHO W JIOTUYECKH TTOCIIEI0BATEIBHO
OTBEYAET Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
BaKHOM. Ymeer aHaJM3UPOBATH, CpaBHUBATH,
KIaccupuIupoBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACI
KIIOYEeBbIE  MOMEHTBI W YCTaHaBIMBas  IPUYUHHO-
cleZiIcTBEHHbIE CBsA3U. YeTko (GopMyIupyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  PE3yJNbTaTbl  aHAIW30B U JIPYTHX
WCCIEAOBAHUM, a TaKXKe pellaeT cJoKHble 3aaadd. CTyIOeHT
XOpOIIO 3HAKOM C METOJaMH HCCIEeIO0BaHUs, HEOOXOANMBIMU
JUIS  TIPAKTHYECKOW JIeSITENBHOCTH, M yMEET CBS3bIBATh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOOYIsI)  C
NPAaKTUYECKUMH 33aJa4aMH.

7 Xoporro CryneHT oOmajmaeT 3HaHWAMHU TpeaMeTa MOYTH B IOIHOM
6 Xopormo o0beMe paboueil MporpaMMbl B CAMOCTOSTEIIBHO, JIOTHUECKU
MOCJIEI0BATEIILHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKe Ha HarOoliee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJIM3UpPOBaTh, CPaBHUBAThH, KJIACCU(DUIIMPOBATH,
000011aTh,  KOHKPETH3UPOBaTh M  CHUCTEMaTHU3UPOBATH
W3YYEHHBI MaTepHuall, BBIJCNSS €ro KIIOUYeBbIe aCIEeKTHl U
yCTaHaBIUBAs MIPUYHUHHO-CIIC/ICTBEHHEIE CBSI3U.
DOopMyNIUpYyET CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHAM30B W JPYTUX HCCIENOBAHUNA, a TaKXKe
pelIaeT CIOKHBIE CUTYAIlMOHHBIe 3a1aud. CTyJIEeHT XOpOIIo
3HAKOM C MCTOJaMH HCCJIICOOBAaHHA, HCO6XOJII/IMBIMI/I JUUISL
HpaKTH‘IeCKOfI JCATCIBPHOCTH, u YMEET CBA3bBIBATH
TEOPETHUYECKHUE aCIleKThl TpeAMeTa ¢ MPAKTUICCKUMU
3a/la4aMH.

5 YnoenerBoputenbHo| CtyseHT oOmamaeT Oa30BBIMM 3HAHUSAMH 110 JUCIUTUINHE
4 Y,I[OBHCTBOpI/ITeHBHO (MO}IyJHO), HO UCIIBITBIBACT TPYAHOCTHU IIPHU CaAMOCTOATCIIBHBIX
OTBETaX M HCIIOJIB3YET HEeTOYHble (QopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMMNOKH, KACAIOIUECS] CYyTH BOTIPOCOB.
CryneHT croco0eH pemnaTh TOJBKO caMble TIPOCTHIC 3a7a9d U
BJIaacECT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B
WCCJICIOBAHUSL.

8 OTianaHO

3 He ClIaH CTy):[eHT HC OBJIaACII 00s13aTeNbHBIM MHUHUMYMOM 3HAHMH 1O
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JecaTubannbHas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)
2 He cnan IpeaMeTy M HE MOXKET OTBETUTh Ha BONPOCHI, AAXE ECIH
1 He cnan IpenojaBarenb  334aeT  JOINOJHWUTENbHBIE  HABOJSILHUE
BOTIPOCHI.

Jucnunimna (Moaynb) «PacnpeneneHHble CUCTEMBD) OLIEHUBAETCS CIEIYIOIINM 00pazoM:

AKTHBHOCTb Bec |KoanunyecTBo Onucanue
Homarnaue 3aganus | 60% 5 HaGop 3ama4 mo TeMaM Heenu
DKx3ameH 40% 1 [TucemeHHast niw yCTHas paboTa Hall 3aJJaHIEM,

HaINpaBJICHHBIM Ha MMPOBEPKY MOJYYSHHBIX 3HAHUN U
HABBIKOB I10 TUCIUIUTHHE (MOJIYJIIIO)

®opmyJia pacyéTa UTOrOBOI OllEHKH MO AucHMILVINHEe (Moay./) «PacnpeneneHHbie

cucrembI»: «0,6 X cpennee 3a nomamHue 3aganus + 0,4 X sx3ameH».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 10 JUCHHUILINHE (MO1YJIIO0)

IIpumepHbIe ToMAIIHEE 3 aHUS

Jlomaminee 3axanmne 1

1.

»w

Peanu3yiite cCUMYJISIUI0 aCHHXPOHHOW CETH C TPEeMsl y3JIaMH, MOJCIHUPYS 33aJCPKKH U
YaCTUYHBIC OTKA3bl COCTMHCHUIA.

Hanummure nporpaMmy, HMETHPYIOIIYIO aITOPUTM CHHXPOHHU3AIUN BPEMEHH 110 METOTY
Kpucruana: oauH cepBep BpeMEHH, HECKOJIBKO KIIMEHTOB.

OrneHuTEe MOTPENTHOCTh CHHXPOHU3AINHY TIPH PA3IMYHBIX 33JCPKKAX CETH.

CpaBHUTE MOBENEHHE CHUCTEMBI MPHU CHHXPOHHONW M AaCHHXPOHHOW MOJENH Tepeaayu
COO0O0IIEHUH.

Onummre, Kak BHABI OTKa3oB (crash, omission, network partition) BAIHSIOT Ha
COTJIACOBAaHHOCThH JTAHHBIX.

Jlomaminee 3aganue 2

1.

2.
3.

&

Peanu3yiiTe mpocToit anroput™ perutikanuu ¢ oqHuM BeaymuM (leader-based replication)
Ha SI3bIKE TI0 BEIOODY.

Jo6aBbTe MOIEPKKY KBOPYMHOT'O YTEHUS U 3amucH (quorum reads/writes).
CMonenupyiiTe CUTYyalMIO, KOTJla peIuinKa OTCTaéT, U MPOJAEMOHCTPUPYHTE Mpobiemy
ycrapeBuiero uteHus (stale read).

Peanu3yiite MexaHN3M MPOBEPKHU COTITACOBAHHOCTH PETLIHK.

[Ipoananu3upyiite, Kak BBIOOP CTPATETMH PEIUIMKAIMM BIHMSIET HA JOCTYHHOCTh H
coriacoBaHHOCTH (CBsi3b ¢ CAP).

JomamHee 3a1anue 3

1.

2.

Peanusyiite ynpoménnyto Bepcuto anroputma Raft mis cucremsr u3 3 y3noB: BbIOOp
JHIepa, JIOT peIuIiKaluu, 00padoTka 3armpocosB.

[TporecTupyiiTe OTKa30yCTOWYMBOCTD: OTKIIIOUUTE JIUJEP, YOEIUTECh B aBTOMATUYECKOM
BbIOOpE HOBOTO.

PeanusyiiTe pacripenenéHayo TpaH3aKIMIO MO M1a0jIoHy Saga: pa3z0eiTe omeparuioo Ha
KOMIIEHCUPYEMBIE I1Iary.

3amycTuTe MakeTHyl0 oOpabOTKy HaHHBIX ¢ momomibio Mojenu MapReduce (MoxHO
UCIIOJIb30BaTh JIOKaNbHYI0 peanu3anuio win Hadoop B Docker).

Hacrpoiite Tonnk B Kafka ¢ perumkarueid 1 mpoaeMOHCTPUPYHTE JOCTaBKY COOOIIEHUI
c rapanTHeii "at least once".
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

3ananue

OTBeT

Komnerenuus

Kaxkas Mozaens cormacoBaHHOCTH
rapaHTHUPYET, 9TO ONEePAIUH BBITIISAISAT
ATOMapHBIMU U MTHOBEHHO MPUMEHSIOTCS?

JIMHEAPU3yEMOCTh

[K-3

Kakoii  mpoTokon — UWCHONB3yeTcss s
CUHXPOHHU3AIIMU BPEMEHHU B PaCIPe/ICIIEHHBIX
cucremax?

NTP

[1K-6

Kakoii aJiropuT™M KOHCEHCyca TPUMEHSETCS B
etcd u CockroachDB?

Raft

IK-3

Kakoii ypoBeHb M30J5IIMN TPaH3aKINH
UCKITIOYACT TPSI3HOE YTCHUE U
HEMOBTOPSIIOIIEECs YTeHUe?

read committed

[1K-6

Kaxkoit MmeTo perMkanuy npeanoaaraert,
YTO BCE M3MEHEHUS IIPOXOIAT Yepe3 OTIH
y3en?

C OJTHUM BEIyIIUM

[IK-3

Kakoe MUHHUMaNIbHOEC KOJIHYECTBO Y3JIOB
TpeOyeTcst I TOCTHKEHUsI KOHCEHCYCa MpH
2 BHU3aHTHHCKUX OTKa3zax?

[1IK-6

Kaxas rapanTust 1ocTaBKu COOOIICHUN
JIONTYCKaeT MOBTOPHYIO JOCTABKY IPH cO0siX?

at least once

[IK-3

Kakoii anroputm pemraet npobdiaemy
BU3aHTUHCKUX IeHEepasioB npu a0 1/3
COOMHBIX Y3JI0B?

PBFT

[1K-6

Kakoii nmpoTokon pacnpeienéHHbIX
TpaH3aKIWH BKIIOYAET a3y MOATOTOBKH U
(hazy kommura?

2PC

[1K-3

10.

Kaxkoit nattepH ucnosnbs3yercs 1ist
yIpaBJICHUs! JOJITUMH TPAaH3aKLIUSIMU Yepe3
KOMITICHCHPYIOITUE OIepaIiuu’?

Saga

[1K-6

11.

Kakast MoJienb BBITIOJTHEHHS HE
HpeAIoaraeT OrpaHNnYeHUH Ha 3aJIePKKH
COOOIIEHUH U OTCYTCTBYET INI00aIbHOE
Bpemsi?

ACUHXPOHHAas

[K-3

12.

Kakoii Tum oTkaza  XapakTepuzyercs
OTIPABKOH TPOTUBOPEUYHMBBIX COOOLICHUI
pa3HBIM y31am?

BU3AHTUUCKHNI

[1K-6

13.

Kakas cucrema HCIIOJIB3YCTCA JIid
KOOpJAWHAIIUH pacnpez[enéHHHx IponueccoB €
ITOMOIIBIO KOHC@Hcyca?

Zookeeper

[K-3

14.

Kakoii ¢peiiMBopk nmoziepxuBaet
00pabOTKy NOTOKOBBIX JAHHBIX C yYETOM
BpEMEHH COOBITHH ¥ OKOH?

Flink

[1K-6

15.

CkombKO (ha3 BKITIOYAET MPOTOKOI
TpéxdazHoro KoMmuTa’?

[K-3

16.

Kakne JABa OCHOBHBIX JTalla BKJIIOYACT
Mojens MapReduce?

map, reduce

[K-6

17.

Kakoii mexanusm B Kafka npegorsparaet
MOTEPI0 COOOIIEHUH P Tepe3aryckKe
norpedures?

py4HO#t KOMMHT o dceTa

[K-3
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18.

Kakoii ypoBeHb N30JISIIUN 00SCIICUNBACT
BUIMMOCTE COTJIACOBAHHOI'O CHUMKA 0a3bl
JTaHHBIX?

snapshot isolation

[1K-6

19.

Kakoii mpoTokon obecrieunBaeT aTOMapHYHO
JOCTaBKY COOOIIEHUI BO BCEX y3lax
CUCTEMBI?

atomic broadcast

[K-3

20.

Kaxkas 61oxdeiH-TIaTgopMa UCIONIb3yeT
BFT s noctmkeHus KOHCEHCYyca 0e3
MaiHuHTa?

Tendermint

I1K-6
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