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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

61.0.34 PacnpeaeneHHble CUCTEMBI

1. Koo u HaumeHoBaHMe HanpaBneHus nogrotosku/cneuymnanbHocTu: 02.04.03
MaTtemaTtnyeckoe obecneyeHme n agMMHUCTPUPOBAHME MH(OPMALIMOHHBIX CUCTEM

2. Mpodunb nogroroBku/cneumnanusauua: NpoektnposaHme n paspaboTtka
MHAPOPMALNOHHBLIX CUCTEM

3. KBanudukauums BbinyckHuka: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kacdbeapa, oTBevalowlas 3a peanusaumio AUCLMNNUHLI: kadeapa NporpaMMHOro
obecneyeHuss 1 agMUHUCTPUPOBAHUS UHOPMALIMOHHBIX CUCTEM

6. CoctaButenu nporpammbl: MensHukoB Bagum MuTtpodaHoBumy, cT.npenogasaTtenb
7. PekomeHnpgoBaHa: HMC cakynbTteTa oT 17.03.2025, npoTtokon Ne 6
8. YuebGHbIn roa: 2025/2026 CemecTtp(bl): 6, 7



9. Llenu 1 3agaym y4ebHoM AgucuunuHbI: npuobpeteHne 6a3oBbIX 3HAHUIN N HABbLIKOB B
obnacTv NPoOEKTUPOBaHNSI apXUTEKTYPbI pacnpeaeneHHbIX CUCTEM, 3HAKOMCTBO C OCHOBHbIMU
npobnemamu n anropMTMamm cneumuyHbIMU ANa pacnpeneneHHbIX CUCTEM, n3yyeHne 6a3oBbIxX
MPOTOKOSIOB Af1si OpraHM3aumm pacnpeaeneHHon CUCTEMbI, 3HaKOMCTBO C PasfMYHbIMK TUMamm
pacnpegeneHHbIX CUCTEM U KINOYEBbLIX OCOBEHHOCTAX UX apXUTEKTYPbI.

10. Mecto y4ye6HOM AucuunuHbl B cTpyktype OOIl: (unkn, K KOTOPOMY OTHOCUTCS
ancumnnuHa, TpeboBaHnsa K BXOAHbIM 3HAHUAM, YMEHUSIM U KOMMNETEHUNSAM, ANCLMNIIUHBI, NS
KOTOPbIX AaHHAA UCUMUNIIMHA SBMSETCA NpeawecTBYOLWEN)

OucumnnuHa sBnaetca 6a3oBOKM, NOCKOSbKY (POPMUPYET OCHOBHbIE 3HAHUS U YMEHUS MO
MOAENNPoOBaHMIO W 00paboTke [aHHbIX AN OUCUMNAMH, CBSI3@HHbIX C  U3YYEHUEM U
pa3paboTkon nporpammMHOro obecneyeHus.

HdvcumnnuHa siBnsieTcs nocrneayoLen ans cnegyowmx AUCUMNIINHG

e [IpoekTnpoBaHne MHPOPMALMOHHbBIX CUCTEM;
e bBasbl gaHHbIX;
e CTpyKTYpbl 1 anropUTMbl KOMMbLIOTEPHOM 06pabOTKN AaHHbIX

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUXKEHURA:

Kog HassaHue Koa(bl) | WMHankaTop(bl) MnaHupyemblie pesynbTaTbl 06y4yeHus
KOMNeTeHumm
Oll | cnocobHoCTblO 3HaThb:
K-8 | ucnonb3oBaTtb NPMHUMNbI pa3paboTkM NporpaMmMHOro
3HaHWS obecneyeHns ansi pacnpeneneHHbIX
MeTo40B cucteMm, Heobxoaumble CryX0bl 1
NPOEKTUPOBAHM NPUHUMMBI X PYHKLUMOHUPOBAHUSA
aun
NpOM3BOACTBA yMeTb: NPOEKTUpOBaTh U pa3pabaTbiBaTb
NpPOrpaMmHOro nporpaMmHoe obecneyeHne ans
npoaykTa, pacnpefeneHHbIX CUCTEM
NpUHLMNOB
NOCTPOEHMUS,
CTPYKTYpbI 1
npvemMoB
paboTbl C
WHCTPYMEHTarnb
HbIMU
cpeacTBamu,
noaaep>XxmBeato
LWMMK co3faHne
NpPOrpaMmMHOro
obecneyeHns
(oanee - MN0O)
ONn | cnocobHoCTLIO 3HaTb: OpraHM3aumio nNpoueccoB W
K-10 | ncnonb3oBatb NPVHUMMbI CETEBOr0 B3aMMOAENCTBUS,
3HaHNS anropuTMbl CYHXPOHM3aUmmn n
MEeTOAOB obecneyeHnsa 0TKa3oyCTOMUYNBOCTH.
apXUTEKTYPbI,
anropMTMoB yMeTb: NPOEKTUPOBaTh U paspabaTbiBaTb
YHKLUNOHNPOB nporpaMmmHoe obecneyeHune B
aHNs  CUCTEM KOHKYPEHTHOW cpeae 1 Npu Hanmyum




peanbHOro CeTeBOro B3anMoaencTans
BPEMEHMU
OIlT | roToBHOCTbIO 3HaTb:  OpraHM3auul  COBPEMEHHbIX
K-11 | ncnono3oBaTtb pacnpegesieHHbIX cuctem n
HaBbIKK ncnonb3yemble  nogxogbl  Npu KX
BbIGOpa, PYHKLUNOHUPOBAHUM
NPOEeKTUPOBaHU
S, peanusauuu, yMeTb:
OLIEeHKM oLeHMBaTb Ka4eCTBO NPOEKTUPOBAHUSA U
KadecTBa n aPPEeKTUBHOCTb nporpamMmHoro
aHanusa obecneyeHns B cocraBe
3PP EKTUBHOCT pacnpefesieHHbIX CUCTEM
n
NpOrpaMMHOro
obecneyeHns
ANna  pelueHus
3agav B
pasnU4YHbIX
npeaMeTHbIX
obnacrax

12. O6bem AuMcUMNNIMHBLI B 3a4veTHbIX eauHuuax/yac.(@ coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 6 / 216.

®dopma npomMexymo4yHol ammecmauyuu(3adyem/3Kk3ameH) _3K3ameH 6ceM., 3k3aMeH 7cem.

13. TpypoemkocTb No Buaam y4yebHomn paboTbl

TpyooeMKoCTb
Bug yuebHol paboTbl Bcero o cemecTpam
6 cemecTp 7 cemecTp
AyAUTOpPHbIE 3aHATUS 64 32 32
nekymmn 48 32 32
B TOM 4mcne: npakTuyeckme 16
nabopaTtopHbie
CamocTtosiTensHas pabota 80 40 40
B TOM umucne: Kkypcosas paboTa (NpoekT)
dopma NpoMexxyTo4HOW aTTecTaunm 72 JK3aMeH - JK3ameH - 364
364
UToro: 216 108 108
13.1. CopepxaHue ANCLUNIINHBI
n/n Peannsauus
pa3gena
ANcumninH
HanmeHoBaHune bl C
CopepaHue pasgena guCuunimvHbl
pasgena ancumnnimnHbl NMOMOLLbHO
OHNaunH-
Kypca,
QYMK *
1. Jlekumn 6 cemecTp
1.1 BeegeHwve B cuctemsl, OcHoBbI cucTEM, MCNOMNb3YIOLWMX TpaH3akumu. CeoricTea
UCMonb3yoLwme TpaH3akumm | TpaH3akumi. [pegnockinky BO3HMKHOBEHMS 1 6a30Bbie
nogxogepl.




1.2

Moaxon k
OTKa30yCTOMYMBOCTM AN
annapartHoro obecrneveHust

Mooxoa K 0TKa3oyCTOMYMBOCTYM OJ151 annapaTHOro
obecneyeHnsi, MEXaHN3M FONTIOCOBaHUsI, CXEMbI
obecneyeHus fail-fast ctparernm, cxembl obecneyeHms
JOCTYNHOCTM

1.3

MeToapbl obecneyeHusi
HaeXHOCTWN XpaHEeHWs!
MHopmMaLmn

MeToabl obecnedeHnss HaaeXXHOCTU XPaHEHUS]
MHopMaLIMK, aHanmn3 BO3MOXHbIX OLLMOOK onepauuii
YTEHUS U 3annUcu, MeXaHuU3Mbl 3aLUTbl OT OLLMOOK.
Opranuzaumsa RAID maccuBos.

1.4

MeToabl obecneyeHunst
HaOEeXHOCTU BbINONHEHNS
MpoLeccos

MeToabl obecneveHnst HAAEXKHOCTMW BbINOSTHEHUS
npoveccoB. MNpouecchl ¢ XxpaHeHNEM COCTOsIHUS. apbl
npoueccos. Cxema pe3epBMpOBaHMS NPOLECCOB Ha
npumepe Linux Cluster Suite

1.5

MeToabl obecneyeHns
HaOeXHOCTU nepeaayn
JaHHbIX

MeToabl obecneveHnst HaaeXXHOCTM Nepeaayn AaHHbIX
no cetn. Mogens OSI. Ba3oBbIi NPOTOKON HAAEXHOM
nepenayun AaHHbIX. Metoabl onTuMmaaumn. MpuHUMN
dyHKUMoHnpoBaHust npotokona TCP/IP/

1.6

AToMmapHble oencTBuS.

ATomapHble gencTemsi. ATOMapHble 4ENCTBUS Ha
npumep onepaummn 3anncn. Cnocobbl obecnedeHns
aTtomMapHocTu. Knaccudunkaums OencTeun.

1.7

Mogenu TpaH3akumm.
CeoicTBa TpaH3aKumi.

Mogenu TpaHsakumn. CBoicTBa TpaH3akuuii. MNprumepsbl
MCMOMb30BaHMA B PasfnnyHblX NpuroxeHusx. Nnockue
TpaH3akumu. MNnockne TpaH3akumm ¢ TouKkaMu
coxpaHeHus. CoxpaHsaeMble TOYKM COXPaHEHS.
LienoyHble TpaH3akumm

BrnoxxeHHble TpaH3akumm, aMynsauum ¢ NCNofb30BaHNEM
TOYeK coxpaHeHus. PacnpegeneHHble TpaH3akumm.
MHoroypoBHeBble TpaH3aKummn. 2-X hasHbIN NPOTOKON
cornacoBanusl, 3-X (pasHbIi NPOTOKON COrNacoBaHms

1.8

W3onauma TpaH3akumn.

Msonaumsa TpaHsakumi. MeTtoabl peanusaumm
COBMECTHOro goctyna. Ctatmyeckoe u AMHaMU4eckoe
nnaHMpoBaHue yrnpasrneHne BbINONIHEHNEM TPaH3aKLMU.
3aBMCMMOCTM MeXAy TpaH3akunsamu. BoamoxHble
KOH(PNUKTHbIE cuTyauun. MNpoTokon GrIOKUPOBOK.
YPOBHM 1301AUUKN. YPoBHM M3onsaumum B a3bike SQL.
Mpobnema "daHToMHbIX" 3anucet. MNMpeankaTHble
GnoknpoBku. MpaHyNMpoBaHHbIE BIIOKNPOBKM.
ONTUMUCTNYHBIE N NECCUMUCTUYHBIE METOAbI
6nokuposaHus. lNMpoTokon 6nokMpoBaHNa Ans
pasnu4yHbLIX Mofdenen TpaH3akumi. Metoq BpeMeHHbIX
METOK, MHOTOBEPCUOHHOCTb. MeToapl NpeaoTBpaLLeHnst
B3aMMHOro 611oKMpoBaHns

1.9

YKypHanusauusi usmeHeHun.

KypHanuzaumsa nameHenun. MNMpotokon REDO-DO-
UNDO. bytepusauums xypHana. YnpasneHue
BOCCTaHOBMEHNeM 1 apxmBaumei. [NoBTopHoe
BbINOSIHEHWE onepauui. OnTuMmu3auusi paboThbl ¢
XypHarom. Anroput™ nuHr-noHr. Anroputm WADS.
AnropuT™ rpynnoBoro cornacoBaHusi. ANropntM
OTNOXeHHOW 3anucu. AnNroputMm xxypHanusauum NTA
JencTeuin. ApxmBauus XypHana.

2. Jlekunm 7 cemecTp

2.1

BeegeHuve B
pacnpegenieHHble CUCTEMBI

BeegeHune. 3agaum pa3paboTkm u opraHMsaumm
pacnpegeneHHbix cuctem. MNpumepsbl
pacnpegeneHHblX cuctem

2.2

KoHuenums annapatHbix
peLeHnn

KoHuenums annapaTtHbIX peLueHniA.
MynbTunpoueccopbl. FTOMOreHHble U reTeporeHHble
MYIbTUKOMMbIOTEPHbLIE CUCTEMBI.

2.3

KoHuenums nporpamMMHbIX
pelweHne

KoHuenuusi nporpaMmHbIX peLleHue.
PacnpeneneHHble n ceTeBble onepaLloHHbIe
cuctemsl. MNporpamMmHoe obecneyeHne
NPOMEXYTOYHOIO YPOBHSI.

2.4

PasgeneHune npunoxeHns
Nno YPOBHAM

Mogenb knueHT-cepBep. KnneHTol n cepeepsl.
PasgeneHune npunoXxeHns no ypoBHAM.
MHoOroypoBHeBble CUCTEMBI

2.5

CeTeBoe B3anmoaencTene

CeTeBoe B3aumMoencTBue. YPOBHU NPOTOKONOB.
YaaneHHbIn BeI3oB npouenyp. ObpalyeHue K
yaaneHHbiM oobektam. CBA3b NOCpegcTBOM




coobuieHun. CBs3b Ha OCHOBE MOTOKOB [aHHbIX.

26 Tvnbl M opraHnsaums Tvnbl M opraHusaums npoueccos. [Npouecchl knMeHTa
npoLieccos n cepepa. MynbTuareHTHble cuctembl. Murpauus
Koaa.
2.7 OpraHunsaums cnyxo O6wasn opraHmsauus cnyxb nmeHoaHus. MNMpumepbl
UMEHOBaHWS NoCTPOeHUS Cryx0 nmeHoBaHus. PasmelleHve
MOBWIbHBIX CYLLLHOCTEMN.
2.8 ANroputMbl CMHXpoHM3aumm | CrHXpoHM3auus Yyacos. Jlornyeckoe BpEMS.
ANroputMmbl roriocoBaHus. B3auMHoe wucknoyeHuve.
PacnpegeneHHble TpaH3akumm.
29 Pennukaumsa gaHHbIx Pennukaumsa gaHHbix. Mogenu HenpoTMBOPEYMBOCTMW.
[MpoTokonbl pacnpegeneHns U3MeHeHWN.
2.10 | Obecneuenne Ob6ecneyeHre 0TKa3o0yCTONYMBOCTH.
0TKa30yCTONYMBOCTU OTKa3oycToN4MBOCTb NpoLeccoB. HagexxHasa cBs3b
KnuneHT-cepBep. HagexHasi rpynnoBas paccbinka.
PacnpegeneHHoe nogteepxxaeHvne. BocctaHoBneHuve.
2.11 MpuHUMNBI OpraHM3aumm MpuHUMNBI OpraHM3auny 3aLmTbl pacnpegeneHHbIX
3aWmThl pacnpegerneHHbIX cuctem. O6wme Bonpockl. 3aluleHHbIe KaHanbl.
cucTem. KoHTponb goctyna. Ynpasnexuve 3awuton. POW-
dyHKUMN,
2.12 | OpraHusauumn obnavHbix OpraHusaumm obnayHbix BoluncrieHun. Obwasa mogens
BbIYNCIIEHUN npegocTasneHus ycnyr: PaaS, laaS, SaaS.
OpraHu3aumm obnayHbIX BbIMUCTIEHWIA HA NpUMepe
Amazon CE, Google App Engine, Windows Azure.
13.2. Tembl (pa3aenbl) IUCIUILIMHEBL U BUIBI 3aHATHI
Ne | HanmeHoBaHWe TeMbl Buapb! 3aHATMI (KONMYECTBO YacoB)
n/ (pasgena) Nexumm Mpaktnyeck | JlabopaTopH [CamocTosTesibHa Bcero
n ancunnimnHbl H ne ble A pa60Ta
BBeneHuve B cucTemsl,
1 ncnonb3ayome 1 2 3
TpaH3aKumm
MNoaxon k
5 OTKa30yCTOMYMBOCTU Ans 5 > 4
annapaTtHoro
obecneyeHuns
MeTogpbl obecneyeHusi
3 HaOEeXHOCTUN XpaHeHUs 2 4 6
MHopMaLmn
MeTogpbl obecneyeHusi
4 HaOeXXHOCTU BbINOJTHEHUSA 2 4 6
npoLeccos
MeTogpbl obecneyeHusi
5 HaJeXHOCTWN nepefayn 2 4 6
OaHHbIX
6 ATomapHble AencTBuS. 4 6 10
7 Mo,u@nm TpaH3akuum. 4 6 10
CsoiicTBa TpaH3aKuUuN.
8 V3onaums TpaH3akumm. 8 6 14
9 )KypHanm?uMﬂ 7 6 13
N3MEHEHUI.
BeegeHuve B
10 | pacnpefeneHHble 2 2 4
CUCTEMBI
11 KOHLI,eﬂLEI/Iﬂ annapaTtHbIX 1 1 2
peLleHnin
12 KoHuenunsi nporpammHbIx y 1 2
pelleHve
13 PasgeneHne npunoxeHus 3 3 6
Nno YPOBHSAM
14 CeteBoe ) 4 4 8
B3auMogencTeme




15 Tunbl U opraHM3aums 3 3 6
npoLeccos

16 OpraHusaums cnyxo6 3 4 7
MMEHOBaHUs

17 AnroputMmbl 3 4 7
CUHXPOHM3aUun

18 | Pennukauus naHHbIX 4 6 10

19 OGecnequvme 3 3 6
0TKa30yCTONYMBOCTU
MprHUKMNBI OpraHu3aumnm

20 | 3awwmTbl pacnpegeneHHbIX 3 6 9
CUCTEM.

21 OpraHmsauvlm obnayHbIx 2 3 5
BbIYMCINEHWUN
WToro: 64 80 144

14. MeToanyeckue ykazaHmsa Ans odyyaroLWmMXCca No OCBOEHUIO AUCLUMIIUHDbI
MeToguyeckoe obecnedeHne ayamTopHOW paboTbl:  y4yebHO-meTogMyeckue nocobus ans
CTYLEHTOB, YY4EOHUKN N y4eOHble NOCcobUs, INEKTPOHHbIE U IHTEpPHET-pecypChl.

MeTogunyeckoe obecneyeHne camMocTosTeNbHOM paboTbl: yd4ebHO-MeToaudeckme nocodus no
opraHuMsauMm  camoCToATENbHOM  paboTbl,  AUCTAHUMOHHbIE  (opMbl  OOLIEHUA  C
npenogaBsatenemMm. KOHTponb camMocTosiTenbHOM paboTbl peannsyeTcs C MOMOLLBbI OMpPOCOB,
TECTOB, BOMPOCOB N0 TEMaM 3a4aHun 1 T.4.

15. MMepeyeHb OCHOBHOM U [AONONHUTENILHOW NUTepaTypbl, PECypCcoOB WHTEpPHeT,
Heoo6XxoAUMBbIX AN OCBOEHUSA OAUCLUNIIUHBI (Criucok numepamypbl 0GhOPMIISEMCS 8 COOM8ememauu

¢ mpebosaHuamu FOCT u ucrionb3yemcs obwiast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKOS8)

a) OCHOBHas nuTepaTypa:

Ne n/n MNCcTOYHMK

1 TaHeHbaym 3., Ban CteeH M. PacnpegeneHHblie cuctemsl. MNpuHumnel u napagurmel. — CI16.:Mutep, 2003.
— 887 c.

2 Kauuh K., l'yeppy P.,Pogpurec J1. BBeaeHne B HagexHoe n 6e3onacHoe pacnpeneneHHoe nporpaMMmMpoBaHue.

- Mockea: MK, 2016 - 512c.
Oenten X., Oevten IN., YodHec . OnepaumoHHbie cucTeMbl. PacnpeneneHHble CUCTEMBI, CETH,
6e3onacHocTb: Tpetbe nsganve. — M.:000 «BuHom-Tpecc», 2006.-704c

4 MukoB A.W., 3amstnHa E.b. PacnpegeneHHble cucteMsbl 1 anroputmel. - M.: UHTYWT, 2008 — 377c.

5 [apcua-MonuHa, YrnemaH k. Cucmembl 6a3 OaHHbIX. [NonHbil Kype. — Bunssmc, 2003 — 1088 c.
Tapacos C.B. CYB/[] dnsi npoepammucma. Baansd usHympu. - COJIOH-Tpecc, 2015 — 320 c.

6 http.//e.lanbook.com/books/element.php?pl1_id=64959

6) gononHuTenbHas nuTeparypa:

Ne n/n MCTOYHMK

7 PokknHK Y. PacnpegeneHHble anroputmbl. - Cnb.: Mutep, 2017 - 272¢

8 ®aynep M. ApxuTekTypa KopnopaTBHbIX MPOrpaMMHbIX npunoxeHui. — M.: N3patensckuii gom "Bunbamc”,
2006. — 544 c.

9 Coulouris G., Dollimore J. Distributed Systems. Concepts and Design. — Addison-Wesley, 1994. — 664p.

10 Lnmban A., AHwurHa A. TexHonornm cosgaHus pacnpeneneHHsix cuctem. [ns npodeccmoHanos. — Cl16.:
Mutep, 2003 — 576 c.

11 depapa A., Mak-OoHanbg M. MNMporpammmpoBaHne Web-cepaucos ans .NET. BubnmoTteka nporpammumcTa. —

Kues.: BHV; CI16.: Mutep, 2003 — 430 c.
Maxopmos, C. [.. PCYB/]: ocHo8bI omKka3oycmou4ugbix cucmem : y4ebHoe rnocobue 0nisi ay308 /

12 C.[4. Maxopmos ; Boporex. 2oc. yH-m .— Boporex : JIOI BI'Y, 2006 .— 63 c.

13 Jim Gray, Andreas Reuter. Transaction processing: concepts and techniques. Morgan Kaufmann
Publishers, Inc. 1993.- 1072 p

14 Ahmed K. EImagarmid Database transaction models for advanced application. Morgan Kaufmann

Publishers, Inc. 1995.-612 p

B) 6a3bl JaHHbIX, MHPOPMALMOHHO-CNPaBOYHbIE U MOUCKOBbIE CUCTEMbI:

Ne n/n McTOYHMK
3AnekmpoHHbIU kamarnoe Hay4dHol 6ubnuomeku BopoHexckoeo eocydapcmeeHHO20 yHUgepcumema. —
15 http://www.lib.vsu.ru/

16 AnekmpoHHO-6ubniuomeyHasi cucmema "YHusepcumemckasi bubnuomeka online”



http://e.lanbook.com/books/element.php?pl1_id=64959
http://www.lib.vsu.ru/

http://biblioclub.ru/
3AnekmpoHHo-6ubnuomeyHas cucmema "MIadamernscmeo "flaHb"
http://e.lanbook.com
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16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENILHOW paboTbl
(yyebHo-Mmemoouyeckue pekoMmeHOayuu, rocobusi, 3adayHUKU, MemooudecKue yKka3aHUsl 10
8bIMOSTHEHUIO MPakmMuU4ecKkux (KOHMpPOJIbHbIX), Kypcosbix pabom u dp.)

Ne

NcTouHUK
n/n

17. OOpasoBaTesfibHble TEXHONOrNMU, MUCNONb3yeMble Npu peanusaumm Yy4eOHOWM
AUCUMNNUHBI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKkTpoHHoe oby4yeHue (30), cmewaHHoe o6y4eHue): VIHTepHeT

18. MaTtepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCLUUNIIUHDI:
TpeboBaHust K ayanTopUsIM ANst NPOBEAEHUSA NEKLUMOHHbLIX N NPAKTUYECKUX 3aHATUR: Hanuune
AOCKM 1 CpedCcTB NMCbMa Ha HeW, OCHaLLeHNEe NPOEKLNOHHOW TEXHUKOWM N KOMIMbIOTEPOM.

19. OueHou4HbIe cpeacTBa ANs NPOoBeAEeHUA TEKYLWen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLEeHKM ocBoeHMs obyvatowmnmmncs y4ebHoro Matepuana onpeaensieTcs
coAepXXaHneM crieayloLmx pasaenos AUCLMNINHDI

HanmeHoBaHune
Ne pasgena KomneTe
n/n ANCUUNIINHbI HUMA(n)

(Moayns)

NuankaTop(bl
) AOCTUXKEHUS OueHouHble cpeacTBa
KOMMeTeHunn

3HaThb:
NPUHUMNBI
pa3paboTku
nporpaMmmHor
o]
obecneyeHus
ans
pacnpegeneH
HbIX

CUCTEM,
Heob6xoanMsbI
e cnyxb6bl n Komnnekt KUM
NPUHLMNBLI NX
dYHKUMOHMP
OBaHus
YMETb:
npoeKkTnpoBa
Tb n
pa3pabaTbiBa
Tb
nporpaMmmHoe
obecneyeHune
ans

Bce pasgensl OrlK-8
ANCLMNITNHDI




n/n

HanmeHoBaHune
pasgena
ANCUUNITNHbI
(mogynsi)

Komnete
HUMA(n)

NHuankaTop(bl
) AOCTMXKEHNSA
KoMneTeHLunn

OueHou4Hble cpeacTBa

pacnpeneneH
HbIX CUCTEM

Bce pasgensbl
ONCLUUNIINHbI

OlK-10

3HaThb:
opraHmMsaumio
npoLeccoB u
NPUHUMNBI
CeTeBoro
B3aMMoaeuncT
BUS,
anropuTmbl
CUHXPOHM3aAL,
nm "
obecneyeHus
OTKa3oycTony
MBOCTU

yMeTb:
npoekTnpoBa
Tb "
paspabaTbiBa
Tb
nporpaMmmHoe
obecneyeHune
B
KOHKYPEHTHO
n cpene wu
npu HanNM4um
CeTeBoro
B3auMOOencT
BUS

Komnnekt KM

Bce pasgenbl
ANCUUNITNHbI

OrMK-11

3HaThb:
opraHusauuio
COBPEMEHHDI
X
pacnpegerneH
HbIX CUCTEM U
ncnonb3yemol
e  nogxoabl
npwu nx
dYHKUMOHMP
OBaHuu

yMeTb:
oueHunBaTb
Ka4yecTBO
npoekTnpoBa
HUA 1

3P PEKTUBHO
CTb
nporpaMmmHor
o]
obecneyeHns
B cocTaBe

Komnnekt KNM




HanmeHoBaHue VHankaTop(s!
[o]
Ne pasfena Komnere ) LOCTVKEHMST OLeHOuHblE cpeacTBa
n/n ANCUUNSINHDI HUMA(n) KOMMETEHLIN
(mogynsi)
pacrnpegeneH
HbIX CUCTEM

lNpomexyToyHas attectaumss 6 cemecTp

[MepeyeHb BONpoCOB
dopmMa KOHTpONA - 9K3aMeH

lMpomexyToyHas atTectaums 7 cemecTp

[MepeyeHb BONpoCOB
doopmMa KOHTpON4A - 9K3aMeH

20 TunoBble OLEHOYHbLIE cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl oLeHUBaHUA

20.1 TeKyLMN KOHTPOIb YyCNEBaemMoCTHn
KoHTponb ycneBaemocTu B 7-M ceMecTpe no ANCUUNIIMHE OCYLLIECTBIISAETCS C MOMOLLbIO
cnefyoLmX OLEHOYHbIX cpeacTs: pedepat

TeMmbl pechepaTos:

1) Wcnonb3oBanue Java Parallel Processing Framework ans paspaboTku napannenbHbix
NPUNOXEHUI

2) Wcnonb3osaHue texHonorun CORBA Ha Java

3) TMpotokon LDAP ansa pgoctyna k cepBMcaM MMeHOBaHUS

4) SOA cepBuC-OpreHTMPOBaHHas apxutektypa, SOAP

5) PaspaboTka pacnpeaeneHHblx cuctem Ha ocHoBe Apache Hama

6) ACHHXPOHHOE NporpaMmMupoBaHMe C Ucnosnb3oBaHem Vertx

7) Wcnonb3oBaHue Apache ServiceMix 4ns nocTpoeHns pacnpeaeneHHbIX CUCTeM

8) Wcnonb3osaHue Jade ( Java Agent Development Framework ) ons HanncaHmsa MobunbHbIX
areHToB

9) Cucrema obmeHa coobuieHnsmu RabbitMQ

10) Cncrema obmeHa coobieHnsamm ZeroMQ

11) O6bnayHble TexHonorun. BoamoxHoctn nnatdopmel RedHat OpenShift

12) O6na4yHble TexHonorun. TexHonorust Microsoft Azure

13) O6nayHble TexHonorun. TexHonornsa Amazon Web Services

14) O6na4yHble TexHonorun. TexHonorus Google App Engine

15) PacnpegenenHas cdannosas cuctema GFS (Google File System)

16) Co3pnaHwue pacnpegeneHHbIx cuctem ¢ ncnonb3oBaHnem Linux Cluster Suite

17) Hadoop — nnatgopma ans o6paboTkn AaHHbIX 60nbLIOro o6bema

18) Mnatdgopma Cascading ana o6paboTku 60nblUMX AaHHBLIX C ucnonb3oBaHmem Hadoop

19) icnonb3oBaHne Apache Hive anst 06paboTkm 60MnbLUMX AaHHbIX

20) Ncnonb3oBaHne Apache Hama anst 06paboTkm 60nbLUMX 4aHHbIX

21) Ncnonb3osaHue Apache Spark ans o6paboTtku 6onbLUNX AaHHbIX

22) PacnpepaeneHHbin kaw Ha ocHose Oracle Coherence

23) PacnpeaeneHHbin kaw Ha ocHose JBoss Infinispan

24) PacnpeneneHHbin kaw Ha ocHose Voldemort

25) PacnpeaeneHHble BblYMCNEHUS C ucnonb3oBaHnem Apache Storm

26) OpraHu3sauunsi CeTeBOro B3aMMogencTBus ¢ ncnonb3oBaHnem oudnuotekn JGroup

27) Cuctema ynpaBneHus knactepom koHtenHepos Kubernets

28) bubnunoteka pacnpeaeneHHbix o6bekToB Hazelcast

29) PaspaboTtka cepsucoB ¢ ucnonb3oBaHnem JBoss/RedHat SwitchYard

30) PeaktnBHOE NporpammmpoBaHue ¢ ucnonb3oBaHnem Akka

31) cnonb3oBaHue Consul Ansa ynpaesneHve pacnpegeneHHbIMn cepeucamm

32) Mcnonb3oBaHue ShipYard gnsa ynpaenexus Docker knactepom

33) cnonb3oBaHue Apache Kafka gns o6paboTkn noTokos

34) Vicnonb3oBaHue pacnpeaeneHHoro xpaHunuuia Eted



O6yuyatowmmes npegnaraeTcs Ha OCHOBaHMM MOMNYyYEHHbIX 3HAaHWUI BblAENUTb B NPOrpaMMHOM
obecneyveHnn knoyeBble PYHKLMKN, COOTHECS UX C Pa3NMYHbIMU KOMINOHEHTaMK pacnpeneneHHoM
CUCTEMbI, OnMcaTb NPUMEP UCMOSb30BaHUS C aHANM30M BbINOSHAEMbIX AENCTBUA.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHUS:

OueHka Kputepun

3a4TeHO MpaBunbHO cchopmynmnpoBaHo HasHadeHme MO n obnacTb pelaemMbix
nm npobnem, BblaeneHbl KrtoyeBble PyHKLMN U X OCOBEHHOCT!,
CBSI3aHHble C OpraHu3aumen n yHKLUNMOHMPOBaHNE pacnpeneneHHom
CUCTEMbI, NPOAHaNM3MpoBaH NPaKTU4YECKUN NPUMepP UCMNOMb30BaHUA

He3a4YTeHo pyOble OWMGKM B BbISIBIIEHUW KIOYEBbLIX (DYHKLMIA, OTHOCSLLMXCS K
opraHv3aumun pacrnpeneneHHon CUCTeMbl, OTCYTCTBUE UMK
HEKOPPEKTHbIV aHanu3 npumepa Ucrnosib3o0BaHUs

20.2 NMpomexyTouyHasa aTrecTaums

MpomexyToyHas aTTecTauust B 6-M ceMecTpe Mo AUCLMMNIIMHE OCYLLIECTBIISIETCS C NOMOLLbO
crneayloLmxX OLEHOYHbIX cpeacTs: cobeceqoBaHune Nno Gunetam K ak3ameHy

Cnuncok BONpPOCOB K 3K3aMeHY:
1. OCHOBbI CUCTEM, UCMOSb3YOLWMX TpaH3akumn. CBONCTBaA TpaH3aKUWii.

2. Nogxoa K 0TKa3oyCTOMYMBOCTM OIS annapaTtHoro obecneveHusi, cxembl gyonmpoBanus (N-
NyeKcMpoBaHue)

3. Moaxopn k 0TKa30yCTOMYMBOCTM AN annapaTHoro obecnevyeHunsi, cxeMbl Ayo6nuposaHus
(3anacHas napa)

4. MNoaxopn K 0TKa30yCTOMYMBOCTM ANng annapatHoro obecneyeHuns, cxembl Ayb6nmpoBaHus
(PekypcrBHOE NOCTPOEHUE)

5. MeToabl obecnevyeHnss HageXXHOCTU XpaHEHUs1 HpopMaLunK;

6. MeToabl obecneyeHnss HaOEeXHOCTU BbINOSTHEHMSA NPOLIECCOB;

7. MeToabl obecnevyeHnss HageXXHOCTU Nepeaayn AaHHbIX;

8. ATomapHble gencteus. Knaccudpumkauusa gencremmn. ObecnedeHne aToMapHOCTMW.

9. Mogenwu TpaHsakumn. CBoncTBa TpaH3akumi. MNprmepbl NCNOMb30BaHWS B Pa3finyHbIX
NPUNOXEHMUSAX.

10. MNnockne TpaH3akumm;

11. Nnockne TpaH3akLMm C TOYKaMM COXpPaHEHMS,

12. CoxpaHsieMble TOYKN COXPaHEHNS;

13. LlenoyHble TpaH3akumu;

14. BnoxxeHHble TpaH3aKLumm, aMyNSLUn ¢ UCNONb30BaHMEM TOYEK COXPAHEHUS;
15. PacnpefeneHHble TpaH3akuuu;

16. MHOroypoBHeBble TpaH3aKuuu;

17. N3onsaumsa TpaH3sakuuin. MeTtogbl peanusaumm COBMECTHOMO JOCTyNa.
18. 3aBNCMMOCTU MEXAY TPaH3aKUUAMM;

19. Bo3MOXHble KOHMOMNKTHBLIE CUTYaLUN;

20. MNpoTokon 6NM0KMPOBOK, UCTOPUS BbIMOSTHEHUS TPaH3aKLMNI;

21. YPOBHU U30MALMM TpaH3aKUUN,

22. MNMpobnema "paHToMHbIX" 3anucen, npeankaTHble 6I0KMPOBKY;

23. 'paHynmpoBaHHble GOKMPOBKMY;

24. ONTUMUCTUYHbIE N NECCUMUCTUYHbIE MeToAbl 6NOKMpOBaHWS;

25. IpoTokon 6rIoKMpOBaHNA ANt BNOXEHHBIX TPAH3aKUUA U Anst MOOENU C TOYKaMu
COXpaHeHus;

26. MeToa BpeEMEHHbIX METOK, MHOrOBEPCUOHHOCTL;

27. MeToabl npefoTBpaLleHns B3aMMHOro 6510KMpoBaHus;
28. OpraHunsaums xypHana

29. MNpouecc BocCTaHOBMAEHUS

30. MNpepocTtaBnsemble OYHKLUN

31. Jloruka pecrapta

32. DO/UNDO/REDO npoTtokon




33. MNMpobnema mHorokpaTtHoro REDO/UNDO
34. duanyeckasa/nornyeckas xypHanumsauus
35. TeHeBas xxypHanusauuns

36. OnTummnzauusa paboThbl ¢ XypHanom. HeoTkaTbiBaeMble aTomapHble genctaus (NTA).
3anuck B XypHan rnpu otkaTte TpaH3akumm (CLR-3anucm).

37. OnTnMmmnzaumsa paboTbl € xXypHanomMm. AnropuTm 'ping-pong’
38. OnTnmmnszaumsa paboTsl ¢ xxypHanom. Anroputm WADS

39. OnTmmszaumsa paboTsl € xxypHanoMm. OnTuMm3aumnsa gocTyna K nocrnegHen ctpaHmue
XypHana

40. bydepusauus xxypHana
41. Apxuauusa xypHana

42. YnpaBrneHue TpaH3akuuamm B npunoxeHusax. MpaHvubl TpaHsakuun ons EJB kKoMnoHeHToB.
Tunbl atpnbyToB TpaH3akumin. O6paboTka UCKITHOUYEHWUN.

MpomexyToyHas aTTectaums B 7-M CEMECTpE MO AUCUUMIMHE OCYLLLECTBMNSETCS C MOMOLLbIO
crieayoLmMx OLEHOYHbIX CPeACTB: cobeceqoBaHme Mo buneTam K ak3aMeHy

Cnuncok BOMpPOCOB K 9K3aMeHY:
1. Onpegenenue. MNMpenmyLiecTsa 1 HEAOCTATKN pacnpeneneHHbIX CUCTEM
. Mpo3payHoCTb B pacnpefeneHHbIX CucTeMax.
. JlToByLLKkM npn paspaboTke pacnpeneneHHbIX CUCTEM
. MpobnemMbl NPOEKTUPOBAHUSA pacnpeaeneHHbIX CUCTEM
. OCHOBbI NOCTPOEHMSA pacnpedeneHHbix cuctem. KoHuenums annapatHoro obecneveHuns
. OCHOBbI NOCTPOEHMSA pacnpedeneHHbix cuctemM. Cuctemsl ¢ pa3gensieMon NnamMaThio
. OCHOBbI NOCTPOEHMSA pacnpeneneHHbix cuctem .CeTeBble OnepaunoHHbIE CUCTEMBI

8. OcHoBbI MOCTPOEHUS pacnpedeneHHbix cnctem. MNpomexyTouHbii ypoBeHb. Mogenn n
CEpPBUCHI MPOMEXYTOYHOIO YPOBHSA

9. CeTeBoe B3ammogenctame. Moaenb KnmeHT-cepBep

10. CeTteBoe B3aumogenctane. MHoroypoBHeBast Mogernb. COBpeMEHHbIE apXUTEKTYpbI.
11. Mogenu B3anmonencTBus. YaaneHHbl BbI3OB rnpoueayp

12. Mogenu B3anmoaencTBusl. YaaneHHbl BbI30B 0ObEKTOB

13. Mogenu B3anmogemncTeus. Micnonb3oBaHne ovepeam coobLeHnn
14. Mogenu B3anmoaenctBusi. [1oTOKM JaHHbIX

15. Peanusauus cepeepa. OgHonoTo4yHas Moaernb

16. Peanusauus cepsepa. MHoronoto4yHasi Mogenb

17. Peanusaums cepeepa. KOHEYHbIN aBTOMaT MoAerb

18. MNpo3padHOCTb pacnonoxeHus cepeepa Ha ocHoBe krmeHTckoro MO
19. Peanusauus cepsepa. lNonutuka goctyna kK obbektam

20. Peanusauus cepeepa. Murpauus koga Ha KnueHTe.

21. Peanusaumus cepsepa. Mogenun murpaumm koga

22. Peanunsauunga cepepa. Murpauus koga v npmBsaska K pecypcam

23. Peanunsauusa cepsepa. Murpaums koga B reTeporeHHbIx cuctemax
24. lMporpamMHble areHTbl

25. Cnyx6a nmeHoBaHus. Agpeca v ngeHtudukatopbl. OpraHnsaums CCbifiok B pannoBbIX
cucrtemax

26. Cnyx6a nmeHosaHna DNS. O6wwme npuHUMNbLl U KOHUIypaums.

27. Cnyx6a nmeHoaHus DNS. MeTog paspeLueHunsi CCbINToK

28. imeHoBaHue MobunbHbIX cywHocTen. MeToa nepegaym ykasatens

29. imeHoBaHue MOBunbHbIX cywHocTen. Metoa 6a30BOM TOYKK

30. MmeHoBaHe MOBUIbHBIX cyLHOCTEN. Nepapxuyeckun noaxon

31. MNpobnema nogcyeTa CCbINIOK 1 MOACYET CChINTOK

32. YnyJuleHHble MeToabl NogcyeTa CCbIfoK

33. TpaccupoBka cyLHOCTEN

34. MNpobnema CMHXpoHM3aLMn YacoB. ANropuTMbl CMHXpoHM3aunn KpmuctnaHa n bepknm

NOoO OO~ WDN



35. INNornyeckune vacbl. OTMETKM BpemeHu JlamnopTa

36. YnopsagodeHHas rpynnosas paccblinka

37. BekTOpHbIE OTMETKM JlamnopTa

38. CoxpaHeHune rnobdanbHOro COCTOSIHUSA CUCTEMBI

39. Anroputmbl ronocoBaHus. Anroputm 3abusikum

40. Anroputmbl ronocoBaHusi. Konbueeon anroputm

41. Anroputmbl 06paboTKN B3aMMHbIX MCKMOYEHUI. LIeHTpann3oBaHHbIN anroputm
42. Anropntmbl 06paboTKM B3aMMHbIX UCKITIOYEHUI. PacnpedeneHHbin anroputm
43. Anropntmbl 06paboTKM B3aMMHbIX UCKITOYEeHUI. KonbLieBon anropmutm

44, Anroputm RAFT

45. ObpaboTka TpaH3akumi. HacTHbI paboumin Habop

46. PacnpegeneHHble TpaH3akuun. Obwasn opraHnsauus. [ByxdasHbii NPOTOKON
cornacoBaHusi

47. YnopagoyeHme no oTMETKaM BpeEMEHU
48. Pennukaumsa obbektoB. OCHOBHbIE Lienn 1 nogxoabl.

49. Mogenu HenpoTUBOPEUYMBOCTM, OPUEHTUPOBAHHbIE HA AaHHble. CTporas
HEeNPOTUBOPEYMBOCTD.

50. MNMocnepoBaTenbHasa 1 NMHEHaN HENPOTUBOPEYMBOCTb
51. MNMpnynHHaA HENPOTUBOPEYMBOCTb

52. HenpotusopeuunsocTsb FIFO

53. Cnabas HeNnpOTMBOPEYNBOCTb

54. CBobogHasi HeNPOTMBOPEUYNBOCTb

55. lNoanemMeHTHasa HENPOTMBOPEYMBOCTb

56. Mogenun HenpoTMBOPEYMBOCTU, OPUEHTUPOBAHHbIE Ha KNueHTa. lNoTeHumanbHas
HEeNPoOTUBOPEYMBOCTb

57. MOHOTOHHOE YTEeHNE

58. MoHOTOHHas 3anuncb

59. YteHune cobCTBEHHbIX 3anncen

60. 3anuck 3a YTeHneM

61. MNMpoTokonkl pacnpeaeneHus. PasmelleHre pennuk. IHMUmMmMpyemble cepBepoM PeniKn

62. MHnuuupyemble KnneHTom pennukn. PacnpoctpaHeHue pennuku. Push/Poll mogenu
pacnpocTpaHeHns

63.9nngumMmmnyeckme NPOTOKONbI pacnpocTpaHeHns

64. NpoToKonbl HENPOTMBOPEYNBOCTU. MNMPOTOKON yaaneHHOoM 3anmcu

65. NMpoToKonbl HENPOTMBOPEUMBOCTU. [1pOTOKON NTOKaNbLHON 3anncu

66. Pennukaums o6bektoB. KoopanHaTopbl 06bEKTOB

67. Pennukauusa obbekTos. NMpoTokon kBopyma. Teopema CAP (o6Lue nonoxeHus)
68. NMpoToKonbl cornacoBaHUs KaLlemn

69. OTkasoycTonumsoctb. Mogenb oTkasos. MacknpoBaHue owMBOokK

70. MNMpobrnema BU3aHTUNCKNX reHepanos.

71. HapexxHas nepefaya faHHbIX. baszoBas cxema HageXHOW rpynnoBOn PacChInKu.
YnpasneHue obpaTHON CBA3bIO.

72. BupTyanbHasa CMHXPOHHOCTb. YnopsgoymBaHvue cooblennin. Peanusauusa BupTyanbHOM
CVMHXPOHHOCTH

73. 2-x hasHoe n 3-x hpasHoe corrnacoBaHme N3MEHEHNI
74. BocctaHoBreHune. KoHTporbHble To4kU. MpoTokonMpoBaHue coobLeHui

75. BesonacHocTb. Tunbl yrpo3. MexaHuam sawmTtbl. Pokyc ynpasneHus. MHOroypoBHeBble
MeXaHU3Mbl 3aLuThl

76. Kpuntorpadpumsa. CuMMETPUYHbBIE M aCCUMETPUYHBIE KINOYM 1 WndpoBaHme. Xaw PyHKLMK.

77. AyTeHTMdUKaLMs Ha OCHOBE OBLLLEro CEKPETHOrO Kntova. ATaka Ha OTpaXXeHuu.

78. AyTeHTUbMKaLMs C UCNonb3oBaHWe LieHTpa pacnpegerneHus knoyein. MNMpotokon Huaxema-
Wpenepa.

79. AyTeHTUbMKaLMs C NCNONb30BaHMEM acCUMETPUYHbIX Krtoven. Lindposble noanucu u
LWngopoBaHme.



80. YnpaBneHue kntodamu. Anroputm Ouddu-XenmaHa

81. PacnpocTpaHeHue Knioden. YaoCcToBepsoLLne LeHTpbl 1 cepTUduKaThl
82. [lenernposaHue npas.

83. ABTopusaumsa B Kerberos

84. MNupuHrosble cetu. MNMpoTokonbl 0OMeHa gaHHbIMK. PacnpegeneHHble xaw-tabnumubl. XOR
meTpuka gna Kademlia.

85. POW dyHkuuu. MnatexHasn cuctema BitCoin
86. ObpaboTka 6bonbLumx AaHHbIX. MapReduce nogxon
87. ObnauyHble BbluMcneHusi. Mogenu npegocTtaBneHne cepeucoB SaaS, PaasS, laaS

Tpe6OBaHI/IFI K BbIMONHEHMWIO 3a4aHWN, LWKanb! U Kputepmn oueHnBaHUA:

OTJTINYHO OTnnyHoEe 3HaHue TeOopEeTNYEeCKOro matepuana, npaBuiibHble OTBETbI Ha
TECTOBbl€ BOINPOCHI
XopoLwlo XopOLuee 3HaHMEe TeopETNHECKOro matepuanna, npasuiibHbie OTBETbl Ha

TECTOBblI€ BOINPOCHI

YAOOBJIETBOPUTEJIBHO HepoctaTtoyHoe 3HaHve TEOpPETNYECKOIo martepumana, owmnbkM B TeCTaXx.

HeypoBneTBoputenbHo | CepbesHble Npobenbl B 3HAaHWUN TEOPETUYECKOro Matepuarna (C HesHaHuem
MOryT GbiTb CBSA3aHbl U rpybble OWMOKM B OTBETE HA TECTOBbLIE BOMPOCHI)




