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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma aucuuruIMHbl (Moyiist) «PacnpeneneHHble CUCTEMbD» COCTaBlieHA B
COOTBETCTBUHU C (ellepaibHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npodpwis ManmHHOEe 00y4YeHHUE, YTBEP)KICHHBIH MPHUKa30M MUHUCTEPCTBA HAYKU U BBICIIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

W3yuenne nucuuruimHbl (MOAyss) «PacripeneieHHbIe CHCTEMBI» IO3BOJIIET CTYACHTaM
OCBOUTH COBPCMCHHBIC TCXHOJIOI'UH, O6eCHe‘-II/IBaIOIJ_II/IC BBICOKYIO AOCTYIIHOCTb u
OTKa30yCTOMYUBOCTh TPHIIOKEHUH, YTO KPUTHUYECKH BaXXHO B 3IO0XY OOJBIIUX ITaHHBIX H
o0nayHbIX BeMUCIeHUNA. Kpome TOro, 3HaHWe NPUHIMIIOB pabOTHI paclpenesieHHBIX CHCTEM
OTKPBIBAE€T BO3MOXKHOCTH JIJISl CO3/[aHUS MHHOBAIIMOHHBIX PEHICHUN B Pa3jIMYHBIX 00JacTAX, OT
(UHAHCOB 10 3/IPaBOOXPAHEHUSI.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
maructpaTypsl no HampasieHuto 02.04.01 MaremaTtnka W KOMIIBIOTEPHBIC HAyKH, TPOQHIb
MamunaHoe oOyuyeHue U BXOJIUT B BapHaTHBHYIO yacTh bioka 1, opMupyemyro ydacTHUKamMu
00pa3oBaTeNbHBIX OTHOIIEHUH, KaK JUCIUILIMHA 110 BBIOODY.

JucuummHa (MOZYIb) U3ydaercst Ha 2 Kypce B 4 ceMecTpe, JOCTYITHA ISl TPOXOKACHHS TIPH
YCJIOBUM YCHELIHOIO 3aBepUICHUs] AUCUMILIMH (Moxynei) «CeTreBble TEXHONIOTUU», «CHCTEMBI
yrpaBieHus 6a3amMu JaHHBIX», «MHOTOMOTOYHOE IPOTPaMMUPOBAHUE.

Heab wu3yyeHHs AUCUMIUIMHBI (MoayJsi): QopmupoBaHue T1IIyOOKOTO TMOHUMAHUS
OPUHIUIOB (DYHKIIMOHUPOBAHUS PaCIpPEENeHHBbIX CHUCTEM, MO3BOJISIIOIErO MPOEKTUPOBAaTh U
pea30BBIBaTh HAJISKHBIE, MacIITaOMpyeMble peHIeHust Jisi 00padOTKH JAHHBIX B YCIOBHUSIX
OTKa30B U OO0JIBIIMX 00BEMOB HHPOPMALIUH.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

— W3Y4YUTh QyHAAMEHTAIbHBIE KOHIICTIIIUH PACTIPEICICHHBIX CHCTEM, BKITFOUAs MOJIEITH
COTJIACOBAaHHOCTH W aJITOPUTMBI PEIUTMKAIAH, [T TOHUMAaHHsI OCHOB MX paboTHI;

— OCBOHWTH METOJBI pEATH3alUH AITOPUTMOB KOHCEHCyca Ha TMpPAaKTHKE C
UCTIOJIb30BAHUEM PA3IMYHBIX S3bIKOB IPOrPaMMHUPOBAHUS,

— MpOAHAIN3UPOBATh MEXAHU3MbI TPAH3AKLUN M YPOBHEH M30JSILIUU A5l 00ecedeHus
[EJIOCTHOCTH JTAHHBIX B PacHpeIelIeHHON Ccperie;

— WCCIIeIOBATh THIBI OTKAa30B Y3IJIOB, BKJIIOYAs BU3AHTUHCKHE, W CTPAaTeTHH MX
NPEOJI0JIEHHSI B CUCTEMAX;

— IPUMEHUTH HaBBIKU BBIOOpA M MCIIONIB30BaHUS MHCTPYMEHTOB Bpoje MapReduce u
pacnpeieieHHbIX (HaiIoBBIX CUCTEM JIJISl aHATN3a OOJBIINX JaHHBIX.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH:

3HaAMmMb:

— OCHOBHBIE TIOHSTHS W TIPOOJEMBI TEOPHH pACIpPENeNIeHHBIX CHCTEM, MOJEIH
COI'JIACOBAHHOCTH,

— QJITOPUTMBI PEIIMKALIMHN U KOHCEHCYCa B paclpe/leIeHHbIX CUCTEMAX;

— MOHSATHUS TPAH3aKIUH, YPOBHU U30JISAIIUH TPAH3AKIIUNA U CIIOCOOBI X pealln3alui;

— BHJBI OTKA30B y3JIOB, TOHATHE BH3AHTUHCKUX OTKA30B.

ymembw:

— peaJM30BbIBaTh Ha JIIOOOM SI3bIKE MPOTPAMMHUPOBAHUS KJIACCHUYECKHE AITOPUTMBbI
PETUTHKAIIMH U KOHCEHCYCa B PACIIPEICIIEHHBIX CUCTEMaX;

— BbIOMpATh TOTOBBIE PEAIHU3ALUU PACHPEICICHHBIX CHUCTEM B 3aBUCUMOCTH OT
HEOOXOMMBIX TPeOOBAHUH K COrTTACOBAHHOCTH U YCTOWYMBOCTH K OTKa3am;

— ucnoiab3oBath MapReduce u pacrnipeneneHubie GaiioBble CUCTEMBI Is1 pabOTHI C
OOBIINMH JaHHBIMH.

DNEeKTPOHHBIA JOKYMEHT



é1a0ems:
— HaBBIKAMH TMPOEKTHUPOBAHUS APXUTEKTYPHl PACHpPENCIECHHON CHUCTEMBI C YYETOM
TpeOOBaHUH K COTJIACOBAHHOCTH JAHHBIX M YCTOMYMBOCTH K OTKAa3aM,
— HaBBIKAMH MIOHMMAaHUS OTJIMYUN JTOCTHXKMMBIX TPEOOBAHHUM OT HEOCTHXKHUMBIX TIPH
MIPOCKTUPOBAHUU PACTIPEICTICHHBIX CUCTEM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nuaukarop
KOMIIETeHIIUH

IlepeyeHsb MIAHNPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JUCIUIJINHE (MOTYJII0)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOCH
NETENBHOCTH, a TAKKE
TIPUHIIMITEI YIIPABICHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh PCAIMCTUYHBIC U
JOCTHKHUMBIE LIETTH, ONIPEACIATh
MPUOPUTETHI B CBOEH
JIeATeIbHOCTH, a TaKkKe
pas3pabaTeIBaTh U BHEAPSTH
IUTaHBI 10 COBEPIIEHCTBOBAHUIO
CBOHX HAaBBIKOB 1 KOMHGTCHHI/II\/'I
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKHU B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIIO4YasA y4aCTHuC
B TPpCHUHTI'aXx, CCMHUHAapax u
MPOEKTaX, HAIPaBJICHHBIX Ha
pa3BUTHE JIMUYHON

3¢ (HEeKTUBHOCTH U
Mpo(heCCHOHATBHOTO POCTA

OIIK-2.

Crioco0eH co3aaBarh 1
UCCIIEIOBATh HOBbIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaxX, BKIFOYast
CTaTHCTHYECKOE MOJICINPOBAHHE,
JudpepeHnnaNbHbe YpaBHEHHUS
Y YHCJICHHBIE METO/IbI, a TAKKe
COBPEMEHHBIE MOAXO0ABI K
UCCIIEZIOBAHUIO U QaHAIIU3Y
JIAHHBIX

OIIK-2.2.

VYMeer pazpabatbiBath U
aJalTHPOBATh MaTEMAaTHUECKUE
MOJIENN JUTS PEIICHUS
KOHKPETHBIX Ipo0iieM B
€CTECTBEHHBIX HayKax,
MPOBOJIUTH UX aHAIH3 U
BepU(DUKAIHIO, @ TAKXKE
WMHTEPIPETUPOBATH NOTY4YECHHbIE
pe3yIbTaThl B KOHTEKCTE
HAYYHBIX WCCIIEIOBAHUM

OIIK-2.3.

Nmeet mpakTUyeCKUi OMBIT
CO3JTaHUs U UCCIIETOBAHNS
MaTeMaTUYeCKHUX MOJIeIel B
paMKax Hay4YHBIX MPOECKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJYYEHHOTO pe3ynbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3a[a4, BKJIIOYasi y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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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 4 4 16 JloMarrHee 3aaHne
MOHSITUS U TIPOOIIEMBI
TEOPHH
pacrpeneTeHHbIX
CUCTEM
2 Perumukarius u 4 4 16 JlomarirHee 3amanue
CEKIIMOHUPOBaHNE
3 Koncencyc B 6 6 26 JlomamHee 3amaHue
pacnpeeieHHbIX
CUCTEMaxX
4 Tpanzakiun 4 4 16 JomamnHee 3amanue
5 IToTokoBast 1 makeTHAas 8 8 36 JloMaliHee 3aaHne
00paboTKa TaHHBIX
6 BuszanTtuiickue 0TKa3bl 4 4 16 JomarirHee 3aganue
3auem 4
Hmoczo: 30 30 4 126
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MOTYJIs)
Nen/m HanMenoBanue pasgea Conep:xanue TUCHUITUHBI (MOIYJs1) IO TeMaM

JAMCUHMILIMHBI (MOYJIs1)

1 Beenenue. OcHOBHBIE Mopenu cornacoBaHHOCTH. CHHXPOHHBIE W aCHHXPOHHBIE MOJETH. Bubl
TIOHSITHSL U TIPOOJIEMBI OTKa30B
TEOPHUH PACHPEAETEHHBIX [Ipobnema cuHXpOHM3AMH YacoB. ANropuTMbl cuHXpoHu3anuu (Cristian’s,
CUCTEM Berkeley, NTP)
2 Perumukanust n AJNTOPUTMBI PETUIMKAIUH: C OHAM BEIYIIHM, HECKOJIIBKUMH, 0€3 BEAYILEro
CEKIIMOHMPOBaHHUE 3anepxku perrkauni. Ksopymel. Pennmukanys B peajibHbIX cCHCTEMax
3 Koncencyc B [lonsatue koncencyca. Teopema FLP. JluHeapuzyeMocTb M TNpHUYMHHAS
pacrpeneneHHbIX CUCTEMaX | COTJIACOBAHHOCTD
Auroput™mser Paxos u Raft. Atomic Broadcast
[IpumeneHne anropuTMOB KOHCEHCyca B mpojakiieHe (Zookeeper, etcd,
Kafka controller)
4 Tpanzakiun VYporuu uzomnsimu. 2PL u Snapshot Isolation
Pacnipenenénnsie Tpanzakuuu. 2PC, 3PC, Saga. Peanmzamust B peaqbHBIX
cucreMax
5 TlotokoBas v nmakeTHas MapReduce. Pacnpenenéunsie Beruuciienusi. Hadoop u skocucrema
00paboTKa TaHHBIX IMTotokoeie cuctembl (Apache Kafka, Flink, Spark Streaming). TTpumepst
HCTOJIb30BaHUS
Ouepenu coobmenuit. bpokepsr (Kafka, RabbitMQ, Pulsar). I'apanTuun
JOCTaBKH
Juzaiin ouepeneit B cuctemax. CpaBHEHHE CHCTEM, IATTEPHBI MPUMEHEHHUS
6 Busantuiickue oTkassl [Ipobnema Buzantuiickux reaepanos. Anroputmsl BFT (PBFT u np.)

Peanuzanus BFT B peanbupix cucremax (blockchain, Tendermint, ByzCoin
u zp.)

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacHpoCTpaHsIeMOro IMPOTPaMMHOTO O0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOT'O
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 Jr000i TOUKH, TJIe eCTh NOJKIIoUeHHe K ceTd VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnognasa numepamypa:

1. babuues, C. JI. Pactipenenennbie cucteMsl : yaeOnuk s By30B / C. JI. babuues, K. A.
KonbkoB. — Mocksa : U3narensctBo HOpaiit, 2025. — 507 c¢. — (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-11380-8. — Tekcrt : anektponnslii / Ob6pazoBarenbHas miardopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/566315.

2. Ilymnepma, M. M3yuaem Ray. I'mOkue pacmnpenencHHbie BbIUMCICHUs Ha Python B
MalIMHHOM O0y4Y€HHUU : pakTuyeckoe pykooacTBo / M. Ilymnepia, 3. Oykc 3, P. JIso ; nep. ¢
anri. A. B. Jlorynosa. — Mocksa : Books.kz, 2023. - 292 ¢. — ISBN 978-6-01083-430-9. - Tekcr
: antektpoHHbId. - URL: https://znanium.ru/catalog/product/2205122.

Jlonoanumensnasn numepamypa:

1. T'oma, X. UML. IIpoexkTupoBaHHE CHCTEM pEaTbLHOTO BpPEMEHH, MApALICIbHBIX H
pacrpeieIeHHbIX MPUIIOKEHUH : TipakThueckoe pykoBojcTBo / X. ['oma ; mep. ¢ anrm A. A.
CnuskuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 701 c. - (O0BEKTHO-OPUEHTUPOBAHHBIE
TEXHOJIOTHH B IporpamMupoBannn). - ISBN 978-5-89818-574-9. - Tekct : anekTponHsbiid. - URL:
https://znanium.com/catalog/product/2107936.

2. Yumesime, J. IlapamnensHoe nporpamMupoBanue Ha C++ B gedictBum. [lpaktnka
pa3pabOTKN MHOTOMOTOYHBIX ITPOrPaMM : IPAKTUYECKOE PYKOBOJCTBO / D. YUIIBSMC ; TIEp. C aHIJ.
A. A. CiiuakmHA. - 2-¢ u31. - Mocksa : JIMK Ilpecc, 2023. - 673 c. - ISBN 978-5-89818-319-6. -
Tekcrt : anexrponnsiii. - URL: https://znanium.ru/catalog/product/210260.

6. MarepuajbHO-TeXHHYECKOe oDecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomerieHusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHBIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEJICTBAMHU OOYYEHHs, CIIyXKalllMMU JJIsl MpeACTaBlIeHUsT yueOHOI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne AucuIuInHbl (MOIyYIs ) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAs IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.
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https://urait.ru/bcode/566315
https://znanium.ru/catalog/product/2205122
https://znanium.com/catalog/product/2107936
https://znanium.ru/catalog/product/210260

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» U
o0ecrieyeHHeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPOQECCHOHATIBHBIM 0azaM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue noprajia CcpliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
O6uOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicTos https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeuenr WHQDOPMAIIMOHHBIX TEXHOJOTHH, MCHOJIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cB06G0OIHO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows 3apybesKHOe JIMICH3UOHHOE
Client, Server)
bpaysepsbI:
SAnnexc.bpaysep OTEYECTBEHHOE CBOOOJTHO pacmpocTpaHsIeMoe
Google Chrome 3apyOexHoe CBOOOJHO pacnpoCTpaHsIeMoe
Od¢ucHble NpUIOKEHNUS
Microsoft Imagine (Visio, 3apyOexHoe JMLIEH3UOHHOE
OneNote)
TeXstudio 3apy0exHoe CcBOOOIHO pacIpOCTPaHIEMOE
Adobe Acrobat Reader 3apyOexkHOE cBOOOJIHO pacnpocTpaHsIeMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M YYeTAa BpeMEHM:
Toggle app | 3apyOexHOe | cBOOOIHO pacmpocTpaHsieMoe
CucrtemMbl ypaBJieHHs] IPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensuonHoe
PacnpenesieHHbIE CHCTEMBI
Microsoft Imagine (SQL Server) | sapy6exHoe | muuensuonnoe
Cucrtembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for 3apy0exHOe JIMIEH3UOHHOE
HyperV
CnpaBoYHO-ITPABOBBIE CHCTEMBI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
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http://school-collection.edu.ru/
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Koncynprantllntoc: cripaBodHO- OTEUECTBEHHOE JMIEH3UOHHOE

paBoBasi CHCTEMA

Cpe/icTBa AHTHBMPYCHO# 3aLUTHI:

Kaspersky Endpoint Security aist | oTeyecTBeHHOE JMLIEH3UOHHOE

ousneca CranmaptHblii Russian

Edition

Cpenpbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Anaconda 3apyOexHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CcBOOOHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOIHO pacpoCTpaHIeMOe
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOekHOe cBOOOHO pacnpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjeHusi 0néanorpaguyeckoii HHGpopmManueii:

Zotero | 3apy6exnoe | cBOGOIHO pacipocTpansieMoe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. Meroan4yecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mporuecce m3ydenust qUCHUIUIMHBL (Monyisi) «PacmpeneneHHble CHCTEMBI» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKue BUIbI y4eOHON paboThl, KaK JIEKLIUH,
CEMHUHAaphl, JOMAIllHWE 3a/laHds, a TakXKe pa3jMyYHble BHUABl CAMOCTOSITENILHOM pPadOThI
oOyyaromuxcst IO 3aJaHHi0 MpernojaBaTelsis, HalpaBlIeHHble Ha pPa3BUTHE HaBBIKOB
npohecCHOHANBHOM JIEKCUKHU, 3aKpEIUIEHNE MPAaKTUYECKUX Mpo(ecCHOHATbHBIX KOMIETEHINH,
MOOUIPEHNE NHULINATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIGKT JIEKIIMN: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJIOBaHHOM suteparype. Ecnu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPEToAaBaTeNo Ha KOHCYJIBTAIUN WA BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHSITHSI.

Cemunap — 310 (hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B yUeOHOM 3aBEJACHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, qT00Bl UMETh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

HHomawmnee 3a0anue — HAOOp 33724 MO TEMaM HEJICIH.

[lpn pabGore Hajg OOMAIIHUMHK 33JaHUSMH BaXKHO BHHMATEIbHO O3HAKOMHTBECS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHUsl Ha STalbl, YTOOBI
n30eXaTh MEeperpy3kd W JIydlle YCBOMTH MaTepHal. VICmomb30BaTh pa3iWYHbIE HCTOYHUKH
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Iiy00oKOro MOHUMAHUS TEMBI.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUM U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJ’[]O)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminHe (MoayJo) «PacnpenesieHHbIe CHCTEMBI»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHH OOydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIC TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3auema, IPU STOM IIPOBOJMUTCS OIICHKA KOMITIETCHIIUH, CPOPMHUPOBAHHBIX 110 JUCIHILTAHE.

JInst OLIEHMBAHUS TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH W 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 AUCHUIUIAHY (MOIYTIb).

8 OTian4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKHA

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 aHaJIM30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBL  (MOAYNA) C TPAKTHYECKUMHU
3a/Ia4aMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomo 3a4yTeHo MOYTH B TIONHOM o00Beme  paboueid
MPOrpaMMbI M CaMOCTOSTEIILHO, JIOTUYECKH
MOCJICAOBATEIBHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKICHTHPYsS BHUMaHHE Ha
HauOosnee 3HAYMMBIX MOMeHTax. OH yMmeeT

aHAIM3UPOBATb, CpaBHHBATB,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

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 CHUTyallMOHHBbIE 3afaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEATCIBHOCTH, W yMeeT  CBsI3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

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
3aJjaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAaHUM 110 InNpeaMeTy U HE
1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKEC CCJIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJSIIIIUE BOIIPOCHI.

JucuunnnHa (Moyib) «PacnpeneneHHble CHCTEMBbD» OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanne

Homammaue 3amanus | 60% | 3a kaxmoe u3 3aanuii MoxHO HaOpath 10 6amioB

0)
3auer 40% | ITuceMenHas win ycTHas padoTa HaJl 3aJaHUeEM, HalIpaBJIEHHBIM Ha
MPOBEPKY MOJYUYCHHBIX 3HAHUI U HABBIKOB MO JUCIIUTLTHHE (MOJTYJIIO)

®opmysa pacyéra MTOrOBOM OLECHKH MO JucHUILIMHe (Moay.w) «PacnpeneneHHble
cucrembI»: «0,6 X cpenHee 3a jomarraue 3aganus + 0,4 X 3ager».

Texkymmii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOIIHUXCS 110 IMCHHUIINHE (MOLYJII0)

IIpumepHbIe fOMalLIHUE 3aJaHUS
Jdomamnee 3aganue: KonceHcyc B pacnpeejieHHbIX CHCTEMAaX

1. Onpenenure JuHeapuzyeMocThb. llpuBenuTe mpuUMephl, Tae JIUHEAPU3YEMOCTh
KPUTHYECKH Ba)KHA JIJIs1 PAOOTHI CHCTEMBI.

2. CpaBHHMTe NPUYUHHYI0 COIJIACOBAHHOCTL W  JiMHeapudyemMocTh. Kaxkue
MPEUMYIIECTBA U HEJOCTATKM UMEET Ka)KJ1as U3 MOJAENeil?
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3. O0bsicHuTe NPUHOUN PpadoTsl Atomic Broadcast. Kak oH momoraer aocThyb
COIIACOBAHHOCTHU B paclpeieIeHHbIX CUCTEMaXx?

4. U3yuute Teopemy FLP 0 HeB0O3MOKHOCTH KOHCceHcyca. KakoBbI e OCHOBHBIE BBIBOIBI
Y KaK OHM BJIMSIFOT HA IPOEKTUPOBAHUE PACIIPEICIECHHBIX CUCTEM?

1. Onummre anroputmbl Paxos 1 RAFT. B ueM oCHOBHBIC pa3iuiusi MKy HUMH U B
KaKUX CIIy4asiX KaXKIbli U3 HUX MPEANIOYTUTEIICH?

Jdomamnee 3ananue: Tpanzakuun

1. Onpenenure nousitue Tpansakuum. Kakue ocHoBHble cBoiicTBa Tpanzakiuili (ACID)
CYILIECTBYIOT U [TOYEMY OHU BaXKHbBI?

2. O0bsicHUTe YpPOBHM  M30JsIIMHM  TpaH3akumii. Kak oHM  BIMSIOT Ha
MIPOU3BOIUTENIBHOCTD U COTIIACOBAHHOCTD JaHHBIX?

3. CpaBunte Two-phase locking m Snapshot Isolation. B kakux curyanumsax
MPEOYTUTENbHEE UCTIOIB30BATh KaXAbIH U3 TOIX010B?

4. PaccMoTpuTe 0CO0OEHHOCTH pacipeiesieHHbIX TpaH3akuuii. Kakue npoGieMbr MOTyT
BO3HUKHYTH MPU UX PeAIM3alUU U KaK UX MOXHO PEIIUTh?

5. llpoananu3upyiiTe peajibHYl0 pacHpe/ieJIeHHYK) CHCTeMY, HCIOJIb3YIOLIYIO
Tpan3akuuu. OnumMTe, Kak OHA pealn3yeT YIpaBleHUE TPAaH3AKIUSAMHU U KaKHE alrOpPUTMbI
UCIIOJIB3YET.

Jomamnee 3aganue: [loTokoBasi 1 makeTHasi 00padoOTKA JaAHHBIX

1. O0bsicuute naero MapReduce. Kak ona no3Bosisier 06pabaTeiBaTh 00JbIINE 00BEMBI
MAHHBIX?

2. OnumuMTe pacnpenejieHnble Bbluncaenuss B MapReduce. Kak mnpoucxomur
pacripesiesieHue 3a/1a4 U cOop pe3ysbTaToB?

3. M3yunte peanu3zauuio u npumeHeHue MapReduce-cucrem. [lpuBenure nmpumeps
pEAIBHBIX CUCTEM, UCIIOJIB3YIOIIUX 3Ty TEXHOJIOTHIO.

4. OnuuuTe apXUTEKTYpPy pacnpefeleHHbIX ¢aiijoBbIx cuctem. Kakue kiroueBble
KOMITOHEHTbI 00€CIIeUnBaOT UX (PYHKIIMOHAIBHOCTh?

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

38}13HI/IH IJIdA HpOMe)ICyTO‘lHOﬁ aTTeCTallui 110 JMCIHUIIJINHE (MO)Iy.JIlO)

Ne 3aganue OtBer Kommnerenuus
n/n
1. | Ha3oBuTe MOJIENH COTTIACOBAHHOCTH, 00ECTIEYMBATOIITYIO Linearizability YK-6
CTPOTYIO YIOPSIOUEHHOCTD OIIEPAIUil B paclpe/IeIIeHHBIX
cucTemMax.
2. | YkaxuTte YPOBEHB M30JISIITAN TpaH3aKITUH, Read OIIK-2
MPEJOTBPAIIAIONINI TPSI3HOE YTEHHE. committed
3. | HasoBure ciencTBue npuMeHeHHs KBOpyMOB B perutnkanuu | Fault tolerance IK-3
JUISL IOCTYITHOCTH JTaHHBIX.
4. | Yxaxute opMar mpe3eHTauuu MOAEIH COTIaCOBAaHHOCTH B Diagram I1K-4
pactpeneneHHbIX CHCTEMaXx.
5. | Ykaxkurte aqroputM CHHXpOHHU3AIMN YacoB, Ucrob3yemblid B | Network Time YK-6
NTP 151 KOppEKTUPOBKH BPEMEHH. Protocol
6. | HazoBuTe anroput™m KOHCEHCYca, NCHONB3yeMblil B Raft mis Leader OIIK-2
BbIOOpa JHIEpa. election
7. | YKaxkuTe pe3ysbTaT UCIIONB30BaHUs Saga-maTTepHa B Compensating IK-3
pacIpeeICHHBIX TPAH3AKIUSIX transactions
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Tendermint.

8. | HazoBuTte croco6 aeMoHcTpanuu airopurMa Paxos B Case study [K-4
peabHBIX CHCTEMaXx.

9. | Ha3oBuTe THII OTKa3a B pacnpeaeCHHbIX CHCTEMAX, Network YK-6
CBSI3aHHBIH C MOTEPEH CBSI3M MEXKTY y3TaMHu. partition

10. | YkaxuTe mpoTOKOJ AJIsl pacrpeieIeHHBIX TPaH3aKIHH C 2PC OIIK-2
JNBYX(a3HBIM KOMMHTOM.

11. | Ha3zoBure npeumymectBo MapReduce s nakeTHoi Parallel IK-3
00pabOTKH OONBIINX TaHHBIX. processing

12. | Ykaxute METO/] IPEACTABICHUS YPOBHEH U3OISAIIUN Table TIK-4
TpaH3aKIuH.

13. | VkaxuTe MpUHIMT PETUTHKAIIAHN C OJHUM BEITYLIHM JUIS Leader-based VK-6
o0ecredyeHus COTTacOBaHHOCTH JaHHBIX. replication

14. | HazoBuTe Moens IIOTOKOBOM 00paboTKy HaHHEIX B Apache Event-driven OIIK-2
Flink.

15. | YkaxuTe rapaHTHIO JOCTAaBKH COOOIIEHUH B O4epeIsix At least once TIK-3
Kafka.

16. | HazoBwure opmar oTuera 1mo moTokoBoit 00pabotke B Spark Analytical I1K-4
Streaming. report

17. | Ha3zoBuTte Teopemy, TOKa3bIBAIOIIYIO HEBO3MOKHOCTh FLP theorem YK-6
KOHCEHCYCa B ACHHXPOHHBIX CHCTEMaX C OTKa3aMH.

18. | Ykaxure anropuT Ajs perieHus Ipo01eMbl BU3AHTHHCKUX PBFT OIIK-2
TCHEPAJIOB.

19. | Ha3oBwurte cie[cTBHE BU3AHTHHCKHX OTKAa30B B OJOKYEIHH- Decentralized IK-3
CHUCTEMAX. consensus

20. | Ykaxwure crioco0 mpe3eHTanny BU3aHTUICKUX alTOPHUTMOB B Presentation [IK-4

DNEeKTPOHHBIA JOKYMEHT
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