[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: PsabuHuH Anekceli Banepbesuy

[lomxHocTb: PexTop

[ata nognucanus: 17.01.2025 17:15:23

YHUKanbHbI MPOrpaMMHbIA KIKOY:
f5b92585d87bSAiimﬂﬁMHﬁSimeME]pqe(:Kaﬂ OpraHu3anusd BbICIIEIO Oﬁpa30BaHl/lﬂ

NHCTUTYT 9dKOHOMUKU U YIIPABJIEHUS B
MMPOMBIIIVIEHHOCTH

Jlabopamopus KomnvromepHoil 6e30nacnocmu

YTBepxaaro:

(GriiE AB.

. PEKTOD,TIROPEKTOP)
L ALE A C 7.’1 \

PABOYAS ITPOIT'PAMMA JUCIHUIIJINHBI
«bezonacnocms pacnpeodenennvlx KOMNbIOMEPHBIX CUCHIEM)
10.05.01 «Komnvromephnas 6e30nacHoChby
Cneyuanuzayus Ned «bezonacnocms komMnvlomepHuIx cucmem u cemeriy
KBanudukanus BeITyCKHHUKA:

CHEIHAJIUCT MO 3alIUTe HHHOPMALIUU

dopma oOydeHus: ouras

Mockaa, 2024



1. HEJIN 1 3AJJAYA JTUCIHHUIITINHBbI
1.1. Heau AuCHUNIMHBI sBIsSeTCS  (OpMUpPOBaHWE  IIEIOCTHOTO
npejacTaBieHust 00 opranu3anuy HHPOPMaMOHHON 6€30aCHOCTH pacTpeeIEHHBIX
KOMITBIOTEPHBIX CUCTEM, IIOJyYEHHE TEOPETUUYECKUX 3HAHUM O MPUHIUIAX
MOCTPOCHUS U APXUTEKTYPE MOTOOHBIX CHCTEM.

1.2. 3apa4u ocBOeHNSI TUCHUILTUHBI

- copmMupoBaTh y CTYJCHTOB IPEICTABIICHNE O TEOPETUUECKUX OCHOBAX
(YHKIITMOHUPOBAHHUS OTKA30yCTOMYMBBIX PACHPEICICHHBIX CHUCTEM, CBS3aHHBIX C
3alIUTON pecypcoB (B YaCTHOCTH, MH(OpMAIMM), 3aKIHOYAIOIMIMUXCS B CO3JTaHUU
MeXaHU3Ma, UCKITIOYAIOIIEer0 HeCAaHKITMOHUPOBAHHBIN JIOCTYII K PecypcaM; 3aliluThI
CUCTEM CBSI3U, COCTOSIIIIEH B pa3pabOTKe Mep MPOTUBOACHUCTBUS yTpo3aM aKTUBHOTO
U TAaCCHBHOTO TmepexBaTa WH(GOpMAalMU, TMEepeaaBacéMOd IO CETSIM CBS3H,
ayTeHTU(PUKAIIUK TT0JTH30BaTEIICH.

- TPEeAOoCTaBUTh CTYACHTAM BO3MOXKHOCTH OCBOCHUSI TMPAKTHYECKUX
BOTIPOCOB pEATM3AIMH PACTIPECIICHHBIX AJITOPUTMOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucrumnHa «be30MmacHOCTh pachpeIe/ICHHBIX KOMITBIOTEPHBIX CHCTEM)
OTHOCUTCS K TUCIUIUIMHAM YacTH, GOPMHUPYEMOI YJaCTHUKAMH 00pa30BaTEIbHBIX
OTHOIIIeHNH O0j10Ka b1.

3. HEPEYEHbDb IIVTIAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA
HOANCHUITJIMHE
[Iponecc wu3ydeHuss JaUCHMIUIMHBL — «be30macHOCTh  pachpeneieHHbIX
KOMITBIOTEPHBIX CUCTEM» HaIlpaBJIeH Ha (POPMHUPOBAHUE CIEAYIOIINX KOMIIETECHIIH:
[1K-4.5 - CiocoOeH aHau3upoBaTh YA3BUMOCTH U YIPO3bl HH()OPMAIIMOHHON
0€30MacHOCTH B KOMITBIOTEPHBIX CUCTEMAX U CETAX

Pe3yqbTaThl 00y4eHnsi, XapaKTepu3yolue

Komnerenuus
chopMHUpPOBAHHOCTH KOMIIETEHUIUH

[1K-4.5 3HATh METO/IBI U CPEACTBA MOJyUCHMsI, 00pabOTKH U Mepenayr nHGOPMAIUH B
OTIepaIlMOHHBIX CUCTEMaX, CHCTEMaX yIpaBiICHUs 0a3aMu JaHHBIX U
KOMIIBIOTEPHBIX CETSAX; 3HATh TEOPETUUECKUE OCHOBBI 3AIIUTHI
(hyHKIIMOHUPOBAHUS OTKA30YCTOHYUBBIX paclpeelieHHbIX CHCTEM

YMETh aHAIM3UPOBATh YSI3BUMOCTH M YTPO3bI HHPOPMAITMOHHOH
0€30MMacHOCTH B PacIpeIeIEHHBIX KOMIIBIOTEPHBIX CHCTEMAaX M CETAX

BJIAACTb MCTOAAMU OLICHKU PUCKA, CBA3AHHOTO C OCYHICCTBIICHUCM YI'pO3
0€30IMacHOCTH B OTHOILIEHUH paCHpeHCJ’IéHHOﬁ KOMHBIOTepHOﬁ CHUCTCMBbI

4. OBBbEM IMCIMIIVINHBI

OO6miass TPYJIOEMKOCTh JUCHUILIMHBI «be30macHOCTh  pachpeiesIeHHbIX
KOMITBIOTEPHBIX CUCTEM) COCTaBIIACT & 3.€.

Pacnpenenenue TpyJ0eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN




o4yHas popma o0yyeHust

Busl yueOHOM paboThI Beero Cemectpet
4acoB 9 10
AyIUTOPHBbIE 3aHATHSA (BCET0) 108 54 54
B Tom uncre:
Jlexmu 72 36 36
JlabopaTtopusie padotsl (JIP) 36 18 18
CamocrosiTesibHast paboTa 144 18 126
KypcoBoii npoekTt + +
YHachl Ha KOHTPOJIb 36 - 36
Bu bl npOMEKyTOYHOM aTTECTAUH - n n n
PK3aMEH, 3a4eT, 3a4€T C OI[EHKOM
OO611ast TpyI0€MKOCTh: aKaJeMUIECKUE
4achl 3a4.e/1. 288 72 216
8 2 6

5. COAEP)KAHME JUCLUIIJINHBI (MOYJIS)




5.1 Conepxanue pa3iesioB JMCUMILNIMHBI M pacnpeaejieHue

TPYAOEMKOCTH 10 BHaM 3aHATHI 04Hast dopma o0ydeHust

HaunmenoBanue TeMbl

Copnepixanue paszena

Jlexr.

J1a6. 3an.

CPC

Bcero, yac

Beenenue B
pacnpe/ieiEHHbIE
CHCTEMBI

BBoanasi yacth. IloHarue pacmpeneneHHOM
cucteMbl. (OCOOCHHOCTH PpaCIpe/IeICHHBIX|
CHCTEM. [Ipumepst u MIPUMCHCHUSL.
[TapannenbHbie U paclpeeICHHBIC CUCTEMBI.
ApXHUTEKTYpHBIC OCOOCHHOCTU: CEPBHCHI,
POJIM W ApXUTCKTYpHBIE CTUIW; KIUEHT-
cepaep; OJIHOPAHTOBBIC CCTH;
CEPBUCHOOPUCHTUPOBAHHAS aApPXUTEKTypa.
Jlu3aiiH MacITaOupyeMbIX paclpeIeICHHBIX
CUCTEM: MAaCIHITa0UPYeMOCTh; OCOOCHHOCTH
[IPOCKTUPOBAHUSI PACIIPEICICHHBIX CUCTEM.
Mopeu.

BBengenue B MOAECTHMPOBAHHE U TIOHATHE
MOJICIIH. Monens pacnpeaeneHHOro
WCIIOJIHEHMS: OOIlee ONHMCaHue, MOJICIb
KOMMYHHUKAIIMOHHOTO KaHajla; COOBITHITHOE
OIIMCaHUE; YIIOPSTOYHBAHUE COOBITH.
OTHOIICHHE TTPUIMHHOTO MPEAINICCTBOBAHMUS.
Jlormueckoe Bpemsa. OTMETKH BpeMcHH
JlammmopTa: peanmu3ammsi JOTHYECKAX YacOB;
CKAJIIPHOE  BpeMs; BEKTOPHOE  BpeMS;
AITOPUTMBI PEATTU3alMA BEKTOPHBIX YacOB.
CHHXpPOHHOE W AaCHHXPOHHOE HCIOJHEHUE:
BBEJICHHC, DMYIIAINA CUHXPOHHBIX CHCTEM
ACHHXPOHHBIMH ®  HaoOopoTr. Mopemn
OTKa30B: OTKa3bl  MPOIECCOB;  OTKAa3bl
KOMMYHUKAIIMOHHBIX ~ KAaHAJIOB; HUEpapXus
Mozene HEHCIPABHOCTH. CaoiicTBa
pacrnpesieieHHBIX alTOPUTMOB. [ Jo0albHOE
COCTOSIHHE: pacIpe/ieicHHass cOOpKa Mycopa;
pacnpesiciecHHOe OOHapy>KEHUE TYIHKOB;
pacnpesiciecHHOe OOHApYKCHHUE 3aBEpPIICHHS,
(ukcarus TI00aEHOTO COCTOSHUYSL.
KoMMyHuKaumoHHAast noJCHCTEMA.|
BBeleHre W cOCTaB KOMMYHHUKaIIMOHHOM
rmoacucTeMbl. CocTaB KOMMYHHKAITHOHHON
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noacuctemMbl. CeTH U CETEBbIE TEXHOJOTHUU:
TUTIBI  CETeH;  KJIFOYEBHIE  MPOOJIEMBI
KCIIONIb30BAaHUSI CETeH B pacHpenelICHHBIX
CUCTEMax; TPHUHIMIIBI TOCTPOCHHUS CeTeH.
MapuipyTu3anys 1 anropuTMBl Ha Tpadax:

rpadwr; QJITOPUTMBI MapIIpyTH3AINH.
MeXIpoILecCHbIE ~ 00MEH:  OCOOCHHOCTH
obOMeHa COOOIICHUSIMH; azpecarnus,

MIUPOKOBEIATEIbHBIE W MHOT02JIPECHBIC
pacceuiky, IP-multicast. Y qaneHHbIe BBI3OBBI:
[IPOTOKOJI  «3ampocoTBeT» (request-reply);
VIaJICHHBIH BBI3OB TPOLEAYPHI, MPUMED

YIaleHHOTO BbI30BAa — BeO0 CEpPBUCHL
Koceennple  (indirect)  KOMMYHUKAITHH:
ouepeau COOOIICHHH. I'pynmoseie

KOMMYHUKAIIUW: KOOpAWHAIIUA U COrJIaCcuc B
TPYIIIIOBBIX KOMMYHUKaIUsAX, 0a30BbIE

MHOT'OaJPpECHBIC PacChIIKH, HaaCXHas
MHOIroagpeCHasd pacCbliKa, YIOPAAOYCHHBIC
MHOT'OaJPpECHBIC PpaccChIIKH, OTKPBITBIC

IPYIIBI ¥ BUPTYaIbHASI CHHXPOHHOCTb
CUHXPOHU3AIUA

Brenenmne. AMTOPUTMBI CHHX POHU3AITIH
qacoB: aroput™ KprcTuana; anroputm
beprxim; ycpeTHSIOIMNE ajarOpPUTMEL.
AsropuTMbl BeiOOpa. Pacnpenenennoe
B3aMMOMCKITIOUeHNE. KOHCeHCYC: BBEICHHE;
MOJIE/Ib CUCTEMBI U OCHOBHBIC OIIPE/ICIICHUS;
COTJIaCHE B CHCTEMaX C OTKa3aMH;
OTCYTCTBHUE JCTCPMHUHUPOBAHHOTO PEIICHUS
B ACHHXPOHHBIX CHCTEMAaX; CIIOCOOBI 00X0/1a
pesynbrata FLP impossibility; anroputm
PAXOS. PacnipeneneHHble TpaH3aKIINU:
BBeneHue; cBolictBa ACID; Tumbl
TpaH3aKIWi; KOMITOHEHTHI apXUTEKTYPBI,
HEOOXO0IUMBIE IS TIOAIEPIKKH
pacrpeieleHHBIX TPaH3aKI|i; yIpaBIeHIe
MapauIeTbHBIM BBIITOJIHEHUEM TPaH3aKITUi;
METO]T BpEMEHHBIX METOK; KOHTPOIIb
MapajuIeTbHOTO UCTIOTHEHHUS TPAaH3aKIUN B
HEKOTOPBIX IMOMYJISIPHBIX PaCIpeIeIEHHBIX
CUCTEMax; IIPOTOKOIIBI PACIIPEICTICHHOTO
3aBCPILICHUS; BOCCTAHOBJICHUE MTOCTE
OTKa30B; CO3/]aHHE KOHTPOJIbHBIX TOUCK U
OTKAaT MyTEeM BOCCTAHOBIICHUS

Penjmkanus 1 KOHCUCTEHTHOCTh
Baenenue. Mojienb U apXuTeKkTypa
YIIPABJICHISI PETUTUITNPOBAHHBIMU JTAHHBIMU.
[TaccuBHAs ¥ aKTUBHAS PETUTAKAITIH.
OTKa30yCTOMYNBOCTH CEPBHUCA PEIIUKAIINH.
Mozenn KOHCUCTEHTHOCTH: MOZEIH
HEIIPOTUBOPEUYNBOCTH, OPUCHTUPOBAHHBIC HA
TaHHBIC; MOJICITH HEPOTUBOPESUYHBOCTH,
OPUCHTHPOBAHHKIC HA KJIMCHTA.
[ToTeHIMaNBHAS COTIACOBAHHOCTD;
[MPOTOKOJIBI KBOpyMa. Pa3zmenienue u
OOHOBJIEHUE PETIIIHK

CucreMbl XpaHeHHUsI JAHHBIX




Brenenue. Kparkuit 0030p cOBpeMEHHBIX
[TOIXOJIOB K TIOCTPOCHUIO CHCTEM
pacTpeeleHHOT0 XpaHeHHs JaHHbBIX:
[MPOrPaMMHOOTIPE/ICIIIEMbIC XPAaHUIIUIIA;
MEXaHHM3M XPaHCHUS TaHHBIX Ha YPOBHE
00BEKTOB; apXUTEKTYPHBIE 0COOCHHOCTH;
MEXaHHU3M PETYINPYEMOi N30BITOYHOCTH;
MEXaHHU3M reoperuinkanuy; [[podaemsl
teopembl CAP. Pactipenencansie
KJIacTEpHBIC (hailIOBbIe CHCTEMBI.
[IpUHTOBBIC CHCTEMBI: OTHOPAHTOBBIC
(MMPUHTOBBIC) CETH; MACIITAOUPYEMOCTh
P2P-cereii; BitTorrent; DHT —
pacnpeziesieHHbIE XeII-TaOIUIBL;
6e3onacHocTs P2P-ceteii; HeKoTOpBIE MEpBI
samuTel P2P cereit




[IpoexkTupoBanue
PUC

Texnonorun n naaTGopmsel
pacnpeaeJaéHHoi 00padoTKU 00JIbIIHNX
nmannbIx Apache Hadoop: HDFS,
MapReduce. Apache Spark: apxurekrypa
pactpenenéHHOro IPUII0KESHHS, OCHOBHBIC
koumenmuu (RDD, ocHOBHBIE ATaITbI
00pabOTKH TaHHBIX, 3arPy3Ka JaHHbBIX U3
BHEIIIHETO XPAHWIMNILA, YIIPaBJICHUE
namsiThio); Data Frame API u Spark SQL;
co3JlaHHe, HACTPOIKa U 3aIyck Spark
MpPOEeKTa

3HAKOMCTBO ¢ KOHTeliHEPHBIMU
TexXHoJOorusAMH 1 niiatgopmamu Docker u
Kubernetes

O0J1auHbIe BBIYMCIEHUSI: MOJIEH
pa3BEPTHIBAHUS: YaCTHOE U IMyOJIUIHOE,
00IIIeCTBEHHOE ¥ THOPUTHOE 00J1aKa.
Monenn 00CTyKIHBaHH: MPOrPaMMHOE
obecrieueHne Kak yciayra; wiargopma Kak
yciryra; HGPacTPyKTypa Kak yciyra.
ApXUTEKTYpPHbIe IA0JI0HBI (TATTEPHBI)
npoexktupoBanus PC.

OpHOY31I0BBIE TATTEPHBI IPOEKTUPOBAHUS
[laTTepn Sidecar

[Ipumep peanuzanuy natTepHa Sidecar.
Jlo6aBnenue Bo3moxxkHocTd HTTPS-
COEAMHEHHS K YHACIIETOBAHHOMY CEPBUCY
JlmramMuyeckast KOH(pUTypamus ¢ TOMOIIBIO
naTTepHa Sidecar

Mo 1ysibHbIE KOHTEHHEPHI PUIIOKEHUM
[larrepn Ambassador

Vcnonp3oBanue nmartepHa Ambassador st
[apJUPOBAHMS CepBUCA

Vcnonp3oBanue nmartepHa Ambassador st
peann3anny cepBrCa-TIOCPETHIKA
Vcnonp3oBanue nmartepHa Ambassador st
[POBEICHHSI SKCIICPUMEHTOB 1 Pa3/ieiIeHuUs
3armpocoB

[laTTepHBI MPOSKTUPOBAHUS
00CITy)KMBAIOIITNX CHCTEM

BBeJieHe B MUKPOCEPBUCHI.
PerunimpoBaHHbBIC CEPBUCHI C

pacnpeneneHueM Ha-
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rpy3ku. CepBHCH 0€3 BHYTPEHHETO
cocTosHUSL. J|aTYNKU TOTOBHOCTH ISt
OaaHCUPOBINKKA HATPy3KU. CEepBUCHI C
3akperieaneM ceccuii. CepBHCHI C
[peIUTMKanKel Ha YPOBHE MPHIIOKECHHUS.
[IapaupoBanubie cepBuckl. [IlapaupoBanue
komra. [llapau- pyromme QyHKIHH.
[[TaparpoBaHne peruTMINPOBAHHBIX
cepBHCOB. CUCTEMBI C «TOPSIHM»
[apIUPOBAHUEM.

DyYHKIIUN ¥ COOBITHITHO-OPUEHTUPOBAHHAS
oOpabotka. I[laTtTepus! FaaS.
COOBITHITHO-OpUEHTUPOBAHHAS TTAKETHAS
o6paboTka. [laTTepHs
COOBITUHHOOPHEHTUPOBAHHON 00Pa0OTKH:
[TatTepn

Copier. Ilarrepu Filter. Ilarrepu Splitter.
[MatTepu Sharder. [Tartepn Merger




be3zomacuocts PUC

Be3onacHocTh cucteM BigData.
OcoOeHHOCTH peaan3auny HHPOPMaUnOHHON
0e3onacHoctH (nanee Mb) B 03epe maHHBIX
Hadoop. Cnenuduueckue yrposst b
CYILIECTBYIOLIHNE B 03€pE JAHHBIX.
Opraam3arnuonnbsie Mepsl o b miist o3epa
maHHbeIX. O030p MoACHCTEM OE30ITaCHOCTH
03epa JaHHBIX: aBTOMAaTH3aLus;
ayTeHTH(UKANNS U 3alUTa IepUMETPa;
ABTOpU3ALS; ayIUT. 3allUTa JaHHBIX:
nudpoBaHue JaHHBIX; AHTUBUPYCHAs 3aIIUTA)
NaHHBIX; snapshots; perMkaus JaHHbIX;
[pe3epBHOE KONMPOBAaHUE 1 BOCCTAaHOBJICHUE
maHHBIX. be3omacHbie mpoTokoiel Kerberos u
mmdposanue SSL. Hactpoiiku
WHTETPUPOBAHHOM 0€30MaCHOCTH KOMIIOHEHT
srocuctembl Hadoop ams
YHH(QUIIUPOBAHHOTO BXO/1a C
ncrnonp3oBaHueM Single-Sign-On.
Vcnionb3oBaHue U032 0€30MaCHOCTH
IApache Knox Gateway. [lonmutuku
pasrpanndenus nocryna Apache Ranger.
3amura ranaeix HDFS: mmdpoBanue
naHHBIX NIpH niepeaade; SSL mmdpoBaHue
uts monkiroueHust K WebUI koMItoHEHT
hrocuctembl Hadoop; yrpasienue noctymnom
k HDFS; anTuBHpyCHAs 3aIMTa B 03€pe
NAHHBIX

be3onacHOCTH KOHTEHHEPHBIMH
rexHogorni u miaargopm (Docker n
Kubernetes) 3amura cepsepa API
Kubernetes: ayrentuduxanus, RBAC -
3aluTa KiacTepa. 3aliuTa y3JIo0B U KilacTepa
1 CETHU: UCIIOIb30BAaHUE B MOYJIE
MPOCTPAHCTB UMEH XOCTA,
KOH(PHUTypHpOBaHUE KOHTEKCTa OE30MaCHOCTH|
KOHTeHHepa, N30JSIHS CETH MOIYJIS.
Obecneuenne 0€30MacHOCTH KOHTEHHEPOB Ha
0aze Docker: mpuHIUI MUHUMAIBHBIX
MpUBUIIETHIA; o0ecrieueHre 0e30MacHOCTH
identidock; moaTBEpKICHNE TTPOUCXOKICHUS
00pa30B; MEXaHU3M IOATBEPKACHUS
koHTeHTa B Docker; obecrieuenne
0e30TacHOM 3arpy3Ku
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[10 B daitnax Dockerfile; pexomenganmu no
obecrieueHNI0 0€30TTaCHOCTH.

be3onacHOCTh 00/1a4HBIX BBIYUCJIEHUIA.
['panutp! 6e3omacHocTH. Moneis cTeka
Cloud Security Alliance (CSA). KouTponb
noctyna. AyauTopcKas mpoBepKa.
AyTeHTHUKAMSI. ABTOPH3AITHA.
M3omupoBaHHBIN OCTYN K JaHHBIM: Brokered
Cloud Storage Access. Pabora Opokepckoit
00JTAYHOM CUCTEMBI TOCTYIA K XPAHUITHIILY.

[udpposanne




Wrorog 72 36  |144 252

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT

1. ATMUHUCTpATHUBHBIC BO3MO>KHOCTH yTIpaBJICHHUSI CUCTEMOM
oe3onacHoct DCOM.

2.O06ecrieyenre 0€30MaCHOCTA TMPH  HCIOJIB30BAHUM KOMIIOHEHTOB
ActiveX.

3. IlpoexktrpoBanue pacupeneaeHHON 0a3bl JaHHBIX

4. MaHumynsnusi JaHHBIMUA B CUCTEMax paclpeiesieHHbIX 0a3 TaHHBIX.

5. UccnenoBanue CUCTEMBl aHajW3a PHCKOB W TIPOBEPKU IOJUTHUKU
uH(GOPMaIMOHHON OE30MaCHOCTH MPEANPHUITHS.

6. UccnenoBanue W  agMUHUCTPUPOBAHHWE CPEACTB  OOECTICUCHUs
uHpopMarmonHou 6e3omnacHoctu Web-cepsepa Microsoft IIS Server.

7.WccnenoBaHue W aJMUHUCTPUPOBAHHE  CPEACTB  0OOECIEUEHUs
uHpopManmoHHoi 6e3omacHoctu Microsoft ISA Security Server. YcraHoBka u
KoH(purypupoanue 6pannmayspa ISA. [Toctpoenne VPN-cetu Ha 6aze ISA.

8. MccnenoBanue 1 pa3BepThIBaHUE ceTeBOM MHPpacTpyKTyphl Microsoft

Windows Exchange Server

6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢  y4eOHBIM IUIAHOM  OCBOCHHE  JUCIUILIMHBI
IIPEAyCMaTPUBAET BBINIOJIHEHUE KYpPCOBBIX MPOEKTOB B 10 cemecTpax miis OYHOH
dbopmbl 00yUeHMUS.

[IpumepHast TemaTka KypcoBoro mpoekra: «lccnenopanue 3aluiEHHOCTH
pacnpenenéHHoN HHPOPMAITMOHHON CHCTEMBI TIPEATIPUITHS

3ajayu, pemaeMble IPH BBIITOJIHEHUH KypPCOBOTO ITPOEKTA:

. AHanm3 HHPOPMAITMOHHBIX PECYPCOB MPEANPUITHUS

. dopMUpOBaHUE TMOJUTHKUA O€30MACHOCTU MPEANPUATHS C Y4YETOM
TOPU30HTAJIBLHOTO MAaCIITAOMPOBaHUS WHOOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM
UHOPACTPYKTYPHI

. pa3paboTKa TPEIJIOKEHUN MO  TOBBIMICHUIO  3PPEeKTUBHOCTU
oOecrieueHus 1eIOCTHOCTH, KOHPUIAEHIIMAIBHO U JOCTYITHOCTH UH(OPMAIMOHHOTO
0oOMEHa C y4eTOM paclpeAesI€HHOro Xapakrepa UHPOKOMMYHHUKAIITMOHHBIX PECYPCOB
NPEANPUSATHUSA.

KypcoBoit mpoekT BkiIouaT B ceOs  rpaduyecKkyrd 4YacTb U
PACUYETHOIOSICHUTEIBHYIO 3aIIUCKY.



7. OUEHOYHbBIE MATEPHAJIBI J1JIA ITPOBEAEHUSA
MPOMEXYTOUYHON ATTECTALIMUA OBYYAIOIIUXCH 1O
JAUCHUIIJIMHE
7.1. Onucanue noka3areJsjeil 1 KpUuTepueB OLEHUBAHUS KOMIIETEH M I
Ha pa3jIMYHbIX dTanax ux GopMHPOBaHMS, ONIMCAHME LKA OLICHUBAHUSA
7.1.1 JTan TeKyumero KOHTpPOoJst
Pe3ynbTarhl TEKYIIETrO KOHTPOJISA 3HAHUKA U MEKCECCUOHHOM aTTECTAlluU
OLIEHMBAIOTCS MO CIEAYIOLIEH CUCTEME: «aTTECTOBAHY; «HE ATTECTOBAHY.

Pe3yabTaThbl 00y4yenus,
XapaKTepu3yloume

CHUCTEMAX U CCTAX

KomnereHuus chopmuposanmoCTH Kpurepnu ouennBanus ATTecTOBaH He atTecToBan
KOMIIETEHIUH
[1K-4.5 3HATH 3HAHHE TCOPECTUUCCKHUEC Brimonaenune padot B| HeBbmonHeHne padboT
TCOPETUUCCKHUE OCHOBBI 3aII[UTHI CpoK, B CpOK,
IIPEyCMOTPEHHBIN B | IIPEAYCMOTPEHHBIN B
OCHOBBI 3aILIUTHI (O yHKITMOHUPOBAHUS
N pabounx mporpammax| paboyux nmporpammax
(YHKITMOHUPOBAHUS [0TKA30yCTONIHBBIX
OTKa30yCTOMYUBBIX [pacHpeleiIeHHbIX CUCTEM
pacnpeneeHHbIX
CHUCTEM
YMETH YMEHUE aHAJIU3UPOBATH Brimonnenue pabot B| HeBbinosnneHue pador
aHaJIM3HPOBATH YSI3BUMOCTH U YTPO3BI CpoK, B cpox,
v 11 MOTPCHHBIU B | II MOTpPCHHBIU B
YSA3BUMOCTH U MH(OPMAITMOHHOM PEAYCMOTPE PEAYCMOTPE
paboumnx mporpaMmmax| pabounx mporpamMmmax
YTPO3BI 0e301acHOCTH B
WH(POPMAITMOHHON  [pacipeneaEHHBIX
6e30macHOCTH B KOMIIBIOTEPHBIX CUCTEMAaxX U
pacrlpelleNEHHbIX  [CeTAX
KOMITBIOTEPHBIX

BJIaJIETh METOAaMHU
OLIEHKH pHCKa,
CBSI3aHHOTO C
OCYILECTBICHUEM
YTpo3 0€30IIaCHOCTH
B OTHOLICHUU
pacnpenenéHHON
KOMITBIOTEPHOM
CHCTEMBI

BIIAJICHUC METOIAMHU OIICHKHU
pYCKa, CBSI3aHHOTO C
OCYITICCTBJIICHHEM YTIPO3
0E30IMaCHOCTH B OTHOIIICHUH
pacnpeienéHHON
KOMITLIOTEPHOM CHCTEMBI

Brimonaenue pabdor B
CPOK,
IIPEe1yCMOTPEHHBIN B
pabovmx porpammax|

Heseimonuenue padot
B CPOK,
IIPEeyCMOTPEHHBIN B
paboumx mporpammax

7.1.2 JTanm npoMe;KyTOYHOT0 KOHTPOJIsI 3HAHU I

Pe3ynpTaThl NpOMEXyTOYHOTO KOHTPOJS 3HAHWM oueHuBarorcs B 8, 9, 10
ceMecTpe AJis O4HOM (popmbl 00yUeHHUs MO JBYX/4eThIpeXx0aIbHOM cucTeMe:
«3a4TEHO»

«HE

3a4TCHO»

IKommeTreHnus

Pe3yabTaThl 00y4eHus,
XapaKTepHu3youiue
chopMHPOBAHHOCTH
KOMIIeTeHIHU

Kpurtepuu oneHuBaHus

3auTeHo

He 3aurteHo




[1K-4.5 3HATh Tect BremonHenne Tecta | BrImonHeHHE MeHEe
TEOpETHYECKUE Ha 70-100% 70%
OCHOBBI 3a1UThI
(YHKITMOHUPOBAHUS
0TKa30yCTOMUHBBIX
pacnpeneneHHbIX
CUCTEM
YMETh Pemienne craniapTHBIX IIponeMoHCcTpUpOBaH |3a1a9n HE PEIICHbBI
aHAIIM3UPOBATH [IPAKTUICCKUX 3a/1a4 BEPHBIN X0
YA3BUMOCTHU U
YIpO3bI peleHus B
MH(OPMALIMOHHOI OOJIBIIMHCTBE 33124
0e30MacHOCTH B
[pacrpeneEHHbIX
KOMITBIOTEPHBIX
CUCTEMAX M CETAX
BJIAJETh METONaMu |PerieHue npukianHeix 3ana4d B |[IpogeMoncTprpoBaH |3aaun He peleHb
OLIEHKM PHUCKA, KOHKPETHO! IpeaAMeTHON BEPHBIA X0 PeIICHUS
CBSI3aHHOTO C 00acTu B OOJIBIIIMHCTBE 33134
OCYILLECTBICHUEM
yrpo3 0e30macHOCTH
B OTHOIIICHUU
pacnpeienéHHON
KOMITBIOTEPHOM
CUCTEMBI

NN «OTJIUYHO»,
«XOpOoHIo»,
«YHAOBJICTBOPHUTCIIBHO)),
CKHEYAOBJICTBOPUTCIIBHO)).
Pe3yabTaThbl 00y4yenus,
Kowmeremul Bt | Kowreom || opowe | vaowa, | M0
a1 KOMINETeHIIH OlleHUBAHUSA .

I1K-4.5 3HaTh (epeHocuTcs [Tect Brinonnenu| Beinonuenue tecra | Bemmonnenue tecta| B Tecte
n3 paszgena 3 € TecTa Ha Ha 80- Ha 7080% menee 70%
paboueii 90- 90% MIPaBUIILHEI
[Iporpammbl) 100% X OTBETOB
yMeTh (repeHocutcs|Pemienue 3amaun  [[IpomemoHcTpuposallponeMoHcTpupoBal 3a1a4uu He
13 pasjaeia 3 CTaHJApPTHBIX| PCIICHBI B H BEPHBIN XOJ H BepHHﬁ Xon pemeHbI
paboueit MPaKTUIECKU moJt- peHICHHs pemcHud B
[Iporpammbr) X 3a1a4 HOM 00BEME BCEX, HO HE OOJBIIIMHCTBE

W II0JTy4YCHBI HOJTy4YeH 3a1a4
BEPHBIE | BEpHBINA OTBET
OTBETHI BO BCEX 3aJ[a4ax
BiIageTh(IIepeHocuT |Perrenue 3agaun [[IpogemonctpuposallpogemoncTpuposal 3agadun He
cs U3 pasjena 3 PMKJIAIHBIX | PEIIEHBI B H BEPHBIN X0/1 H BEpHBIN X0J pelieHbl
paboueii 3a1au B TI0JI- pemeHus permeHus B
[porpamMmbi) KOHKpeTHOii |HOM o0BeMe BCEX, HO HE OOJILILIMHCTBE
npeamernoii (M MOy ICHBI MOJIyYeH 3a7a4
06IacTH BEPHBIC | BEpHBINA OTBET
OTBETHI BO BCEX 3a7adax




7.2 IlpumepHBbIil IepevYeHb OLEHOYHBIX CPeICTB (TUMOBbIe KOHTPOJIbLHbIE
3aJJaHUsl WK WHbIE MAaTepPHUaJibl, HEOOXOAUMBbIE JJI OLeHKH 3HAHWH, YMEHUN,
HABBIKOB U (MJIH) ONbITA JIeATEJIbHOCTH)

7.2.1 llpuMepHbIA  TNepeYeHb  3aJaHUN  JJA  NOATOTOBKH K
TEeCTUPOBAHUIO
1. Yto takoe cuctema? MHOXKECTBO 2JIEMEHTOB MHOKECTBO
AJIEMEHTOB U CBSA3EH MHOXKECTBO 3JICMEHTOB U CBSI3eH
MEeKIy HUMM

2. Ecnum mapa (x,y)eR2, TO B CHCTEME...
CYILECTBYET CBA3b OT z K y CYLIECTBYET CBSA3b OT y K 2 HET CBS3U

3. Ompenpenute THII OTHOIIECHUH R o V xV xV = V° OMHApHBIE
TEePHAPHbIE BTOPOCTEIICHHBIE

4. Yro obo3HaUaeT UHACKC iBS=V,p ?

apHOCTH OTHOLLICHUU

BO3MOKHOCTb Pa3/IMYATh OTHOLICHUSA OJJHOH U TOH K€ APHOCTH

MECTOIIOJIOKECHHUE AJIEMEHTA CUCTEMBI

5. Kakue npeaukaTthl XapakTepU3yI0T B3aUMHOE PACIIOJI0KEHHUE FIIEMEHTOB
PJ

P+
Pj
6. B xakom ciyyae nmpeaukaTsl MECTONOJIOKEHUS DJIEMEHTOB WIH
TPYIIN 3JIEMEHTOB UTPAIOT CYIIECTBEHHYIO POJIb JJIsl paCIpeeICHHBIX CUCTEM
(GYHKIMOHMPOBAHNE CUCTEMbI AHAJIU3 CUCTEMbI CHHTE3 CUCTEMbI
7. Kakumu MOTyT OBITh pacnpe/ieJIeHHbIE CHCTEMBI
HeNpepbIBHBIMU
HaIIPABJICHHBIMU JMCKPETHBIMH
8. Haz0BUTE OCHOBHBIE XapaKTEPUCTUKU HETIPEPHIBHOM PaCIpENEIECHHON
CUCTEMbI MAKCUMAJIbHAS YIAIIECHHOCTh 3JIEMEHTOB APYT OT JIpyTra
0eCKOHEYHOe KOJHYECTBO JIEMEHTOB MY ABYMS JHOOBIMU
3JIeMEHTAMM HAXOJMTCS elle OMH 3JIeMEeHT
9. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKN JUCKPETHBIX
pacupeaeaeHHbIX CUCTEM 3JIEMEHTHI CHCTEMbI YeTKO OYePUYEeHbI MEKIY
ABYMSI COCETHMMH JIEMEHTAMM JAPYIHX 3JIEMEHTOB HeT ONPEACICHHOE
KOJINYECTBO 3JIEMEHTOB
10. JIns kakux pacupeesIeHHbIX CUCTEM XapaKTepHO OMHApHOE
OTHOILICHUE
"OBITh COCETHUMU DJIEMEHTaMU "
HETMPEPHIBHBIX
HaIpaBJICHHBIX JUCKPETHBIX
11. Yrto 13 nepeurcieHHOro MOXHO OTHECTH K PacipeaeieHHbIM
CUCTEMAaM JIEKTPOCETH JIOTHYeCKHe CUCTeMbl KOPIIOPAIUHN



12. HazoBute "ecTeCTBEHHBIE PACTIPEICICHHBIE CUCTEMBI "
rocyJapcTBeHHOE U MyYHMIMIIAJbLHOE YIIPaBJIeHHe KOPIopauu

ra3oBble CeTH

7.2.2 IlpuMepHbIil IepeYeHb 3aJaHU ISl pellleHNs] CTAHAAPTHBIX
3agaq

1.  PacmpeneneHHbIE CUCTEMBI - 3TO CHCTEMbI, KOTOpPbIE MpeIHa3HAYCHbI
JUTs pabOTHI TOJIBKO Ha OJTHOM MEPCOHATILHOM KOMIIBIOTEPE WIIM paboyeil CTaHINK Ha
OJIHOM TIpolieccope MO0 Ha MHTETPUPOBAHHOM TpymIe MpOLEecCOpoB Ha ciabo
WHTETPUPOBAHHON Tpymne mnapajjieibHO padoTaloIIUX MPOLIECCOPOB, CBS3AHHBIX
4yepe3 CETh.

2. B Kakoil TEXHOJOTMHU paclpeaesIeHHON 00paOOTKH JAHHBIX UCIIOIb3YIOT
koruto b/, pazMenieHHy0 Ha IPyroM KOMIBIOTEPE CETH ISl aBTOHOMHOUM PabOThI
M0JIb30BATENICH, TO3TOMY MOJI30BATENHN PA00TAIOT AaBTOHOMHO C OOIIMMHU JAHHBIMH,
pacTUpaKMPOBAHHBIMU TI0 JTIOKAIBHBIM 0a3aM TaHHBIX.

TexXHOJIOTHHN KIUEHT-CEPBEP

TexHonaornm pemmuupoBaHus

TexHonaorun 0ObEKTHOTO CBSI3bIBAHUS

3. K OCHOBHBIM MpUHIUIIAM paCIpEeICHHON 0a3bl JAHHBIX OTHOCSTCS
U30JMPOBAHHOCTh  TIOJIb30BaTeNed  Apyr  OT  Jpyra  HENpPephIBHOCTD
(GYyHKIMOHUPOBAHUS HE3aBUCUMOCTh OT (hparMEeHTAIIMK TaHHbBIX

4. Kakoro w13 OCHOBHBIX CTaHIapTOB mnpomexkyrouHoro I[IO s
HOJIEPXKKU paclpeieIEHHbIX OObEKTHBIX BHIYMCICHUHN HE CYIIECTBYET?

DLINK

CORBA

DCOM

5. OcuoBubiMu  ¢yukuusimu  ODBC APl saBnsrotest:  ¢pyHKUMH
uHctausamun ODBC u uCcTOYHMKOB AaHHBIX (YHKIHUU pachpenesieHuss 00beKTOB
byHKIMK ynpaBieHus GaiaoBol CUCTEMOMN

6. Apxurektypa ODBC npencraBieHa ciienyronMI KOMIOHEHTaMU:

NpOBaKIEP APANBEPOB

MEHEKEP ApanBEPOB

MEHEKEDP PECYPCOB

7.  PazOueHue TaOIUIIBI IO CTPOKAM C IIEJIbI0 XPAHEHUS B Pa3IMYHbBIX 0a3ax
JAHHBIX 3TO:

['opusonTanbHas hparMeHTaIus

Beprtukanbnaast pparmMmenTanus

[Ipo3paunas pparmeHTanus

8.  Pa3Ouenue Tabmuipbl MO CTOJOLAM C LIENBIO XPAHEHUS B PA3IMYHBIX
0a3ax JIaHHBIX ATO

['opusonTanpHas hparMeHTaus

BeprtukanbHas ¢pparmMmeHTanus

[Ipo3paunas pparmMeHTanus



9. BO3MOXHOCTH pacHpeicICcHHOTO pa3MENICHUS JaHHBIX, JIOTHYSCKH
IPECTABISIONINX COO0H eTUHOE 1IeTI0e, Ha3bIBACTC S

JIOKaJIbHAsT aBTOHOMUS

HENPEPBIBHBIE OIEPAIMH TTPO3paATHAS

dbparmeHTanus

7.2.3 IlpuMepHbIiil IepevYeHb 3aJaHUI AJIs1 pelleHUs] MPUKJIAIHbIX 3a1a4
1.  Yrto noHMMaeTcs MO TEPMUHOM HAJIOKEHUE PYTUHBI HA BEPUIMHY
OJIHO COOBITHE BJIEYET 3a COOOM APyroe coObITHE UCTOJIB30BAHME ONIMCAHMS
OHOM PYTHHBI JJIs1 OAUHAKOBBIX 110
(pyHKIHOHUPOBAHUI0O mNepu(epPUHbIX Y3JIOB [JEHCTBUS, OIKMCAaHHBIE B
COOBITHIHOM CEKIIMH, BBIIIOJIHSAIOTCS MTHOBEHHO
2. Kakoe Ha3BaHHE NOJTYYUIIa TEXHOJIOTHS HCIIOIb30BaHUS II100aIbHON
CETU KOMIIBIOTEPOB UISl PELIEHUS CIOKHOM 3aa4u
Grid
Site
Web
[lox cTeneHbro OTHOUIEHUSI TOHUMAETCHL. ..
KOJIMYECTBO ATPUOYTOB
KOJIMYECTBO KOPTEKEN
KOJIMYECTBO CTPOK
3. C moMoImIpI0 KaKOTO aJIrOpUTMa MPOU3BOUTCS TIOUCK UACHTHU(HUKATOPA C
HauOoJIbIIEH OLIEHKOH IelleHTPAJIN30BAHHOI0 AJATOPUTMA aJITOpUTMa
CMelIeHus anropurma Tappu
4. B xakoM ciioe OTCYTCTBYET ONIMCAHUE CBSI3EN MEXAY y3JIaMu COOOUIEHUI
CTPYKTYpPHI AJITOPUTMOB
5. Hazosute ocHoBHBIC 3amaun PPUCO
HHTErpanus ¢ AaHAJOrOBbIMM HH(POPMALMOHHBIMH CHCTEMAMM
COBMECTHOE HCIO0JIb30BAHNE BHIYUCIUTEIBHBIX PECYPCOB 3a1MTA
uHpopMaMHU
6. Kakyto cTpykTypy UMeeT OOBEKT aBTOMATHU3alIUY reorpaduiecku
pacnpeieIeHHYI0 CTPYKTYPY PETHOHAIBHYIO CTPYKTYPY
reorpayuyecKu COCpeIOTOUEHHYIO CTPYKTYPY
7. Ilogcucrema NOArOTOBKU M MPUHATHS PELIEHUN UCTIOJIb3YET
uH(pOpMAIUIO, OJIYHAEMYIO U3. MOJACHCTEMbI MOHUTOPUHTIA
xpannianma PPUCO
MOJICUCTEMBbI BHYTPEHHETO JOKYMEHTO000pOTa
8. B kakoMm ciyyae BO3HUKAET BEpTUKaJbHAas (parMeHTalus Io
pa3IMYHBIM CalTaM pacipeesieHa HHPOPMALIHS O Pa3IUYHBIX CYIIIHOCTAX
OpeIMETHOM O0JAaCTH MCTOYHUKM JAHHBIX M IMOJIb30BATENM MPUBA3aHbl K caiTaM,
HaXOJSAIIMMCS B PA3IMYHBIX TOYKAX (PU3MUECKOrO MPOCTPAHCTBA, a PESLUOHHBIE
CXEMbI, KOTOPbIMU OHU TOJIB3YIOTCSl, MOTYT OBITh OJJUHAKOBHI 00 OTHHUX M TeX ’Ke
CYIIHOCTAX Ha Pa3HbIX caliTax uMeeTcss HHpopmanus



Pa3HOro poaa
9. Jlnis yero He0OXOAMMO BECTH LIEHTpaIU30BaHHYI0 0a3y maHHbIXx PPUCO
JIs1 oOecrieYeHHus YNpPaBJaeHusl CHCTEeMOi /1711 GOPMUPOBAHUS TUIIOBBIX
JIOKYMEHTOB
JU1s oOecrieueHus: equHoro nuutepderica rmoiapzopatens K
peIIMKauyu MOXKXHO OTHECTH
CO3/aHHe KONMUI HEKOTOPHIX (PPArMEeHTOB OTHOLLICHUI OJHOBPEMEHHOe
XpaHeHHe HECKOJbKHX KOIMI HAa Pa3HbIX caliTax
ITOBBILIEHNE HAJIC)KHOCTH XPAaHEHUsI TaHHBIX
10. B kakom anroputMme KaxAbli WHULHAATOP BBIUKCISAET CIIHUCOK
UJEHTU(PUKATOPOB BCEX MHUITMATOPOB anroput™ Tappu anroputm Yanra-PoGeptca
aaroputm Jlenana

7.2.3. IlpumMepHbIH NepeYeHb 3aJaHUM JJIsS pelleHus] MPUKJIATHbIX
3aga4
1. Ilogcucrema nOArOTOBKYU M IPUHSTHS PELIEHUH CIIONIb3YET HH(OpMALIHIO,
IIOJIYYaeMYIO U3... MOACHUCTEeMbI MOHMTOPUHIA
xpanwanma PPUCO
MOJICUCTEMBI BHYTPEHHETO JOKYMEHT0000pOoTa
2. B kakoM cily4ae BO3HUKAET BEPTUKAJIbHAS (PparMEeHTALUs 10 Pa3InYHbIM
caiftam pacnpezeneHa HHPopMaIus O Pa3IMIHbIX CYITHOCTAX
IpeIMETHONW 00JacTH MCTOYHHMKH JAHHBIX U IOJIH30BATENU MPUBSA3AHBI K CalTam,
HaxOAsAIUMCS B
pa3IMYHBIX TOYKaX (PU3NUECKOTO MPOCTPAHCTBA, @ PEISILIMOHHBIE CXEMbI, KOTOPBIMHU
OHHU MOJIB3YIOTCS, MOTYT OBITH OJMHAKOBBI 00 OJHHX M TeX e CYUIHOCTSIX HA
Pa3HbIX caliTax UMeeTcd uHpopMauus
pa3Horo poaa 3. /Ijisi 4ero Heo0X0AMMO BeCTH LEHTPAJIU30BAHHYI0 0a3y
nanubix PPUCO nis1 o6ecneyenust ynpasJieHUsi CHCTeMOM 1711 GOpMUPOBAHUS
THTOBBIX JOKYMEHTOB
1 oOecrieyeH s €TMHOT0 UHTepdeiica monbp3oBaTens
4. K perumkanuy MOKHO OTHECTH
CO3/aHMe KONMUI HEKOTOPBIX (PPArMeHTOB OTHOLLICHUI OJJHOBPEMEHHOe
XpaHeHHe HECKOJbKHX KONMU HAa Pa3HbIX CaliTax IIOBBILICHNE
HaJC)KHOCTU XpaHEHHUs NaHHbIX 5. HazoBure pasmmuus mexnay ['pun u
cinyx00i1t WWW noaaepxuBaer padory ¢ pacnpeieieHHOH
HHopManKeH HC0/1b30BaHHe PAaclpPeieIeHHBIX BBIYHCIUTEIbHBIX
MOIIIHOCTEeH CKPBITOE MECTOHAXO0XKICHUE PECYPCOB

6.B kakux cucteMax HCIOJb3yeTCsl 00bEIMHEHUE PA3HOPOIHBIX CUCTEM
MOJICTTUPOBAHUS
HLA
Task-Kit DIS



7.K deneparam onHoil Gpeneparit MOryT ObITh OTHECEHBL. ..
TPEeHaKepbl MPOrpaMMbl I c00pPa JAHHBIX MMUTALMOHHBIE MO/IeJIH
8. O KakOoM CBOMCTBE areHTa UJET peub, €CJIU areHT MOXKET
TPAHCIIOPTUPOBATH €051 C OJHON MAIIMHBI HA JPYTYI0O MOOWJIBHOCTD THOKOCTD
WH/IMBU1yaJIbHOCTb
9. Kak 3By4yuT Teopema Teopun rpadon
CyMMa CTyIIeHe# y3J10B PAaBHA YABOCHHOMY YHCJIy pedep
CyMMa CTENEeHEell Y3JI0B paBHa 4HUCIy pebdep
CyMMa y3JI0B paBHa 4YUCIly pedep
10. C momoltipko Kakoi Mpoueaypbl MOKHO M3BJI€Ub MPO(PUIBbHBIE 3HAHUS
u3 nHpopMamoHHbIX cucTteM data mining data maxing data
11. Kakas npobrema 6e301acHOCTH HE UMEET aHajIora Cpeau mpoodsiem
Ha/Ie)KHOCTU MEPUOANYECKOE BOSHUKHOBEHUE OIIMOOK U3MEHEHUN (PYHKIIHI
nepeaadn nHopMaIuu
yTeyka HH(pOpMALMHU NPU HECAHKIIHOHNPOBAHHOM J0CTYIIEe
12. B kakoii cucteMe (pyHKIIMOHUPOBAHUE 3JIEMEHTOB U3 U
3aBUCHUT OT UX MECTOIOJIOKEHHUS KaK B TOH, TaK U B IPYTOM B
pacnpeae/JieHHOM CUCTeMe B COCPEIOTOUYCHHOM CUCTEME
13. Hazosure ocHoBHbBIE BapuaHThl noctyna kK PPUCO o0mme
CeTH U 001He ceTeBbIe CIYKObI
BHYTPHCETEBbIE CPEACTBA I0CTYNA, MCIOJIb3YOLINE CeTH HE3aBUCHUMBbIX
NPOBAiIcPOB BHYTPUCETEBbIE CPEACTBA I0CTYIa, 0OCHOBAHHBIC HA
KOPNOPAaTUBHOM (U3HYeCKOM YPOBHE TPAHCIOPTHOM ceTH
14. B yemM MOXKET COCTOSATh HapyllleHHe OE30MaCHOCTH 3JIEMEHTOB CUCTEMBI,
OCYIIECTBJISIONMUX 00paboTKy nH(pOopMaIuu 0TKa3 B padore
HECAHKIMOHMPOBAHHBIH J0CTYNI K HH(POPMALMHU OCTOSHHOE HJIH
eIMHMYHOe U3MeHeHne PyHKIMI

15. B dem 3akiouyaeTcsi HapylleHHE O€30MacHOCTH 3JIEMEHTOB CHCTEMBI,
OCYLIECTBISIIOIIMX TepeAadyy HH(pOpMalK OJAHOCTOPOHHee IpeKpalleHue
nepeaaym M3MeHEeHHe (PyHKIUI

3aMeHa OAHUX COOOLIEHUH APYTrUMH

16. UTto moHMMaeTcs MoJ CTaHAAPTU3AIMEN MHOYKECTBO PECYpCOB,
yOpaBIsEMBIX IO OJHMM W TEM € IpaBwiaM ¢eaepanus NOCTPOEHA Ha
OTKPBITHIX CTAHAAPTAX, IPOTOKOJIAX U HHTepdeicax

CKPBITOE MECTOHAXOKICHUE U MPUHA/IJICKHOCTH PECYPCOB B COOOLIECTBE
17. [nsa  kakou MOJACUCTEMBI pe3ynbTaThl padoThI
IIOZICUCTEMBI
MOHUTOpPUHIA OYAYT ABIATHCS UCXOAHOW MH(pOpManuen ais
MOACHCTEeMbI IPUHATHS PelIeHU 1 TOJICUCTEMBI
NOAJIEP>KKM 00pa30BaTENBLHOIO MpoLiecca sl MOICUCTEMBI
BHYTPEHHET0 JoKyMeHTooOopoTa 18. Kakas noacucrema
pemaet 3a7a4y uaeHTU(GUKALNUN TTOICUCTEMA IPUHSATHS



peuienui nojacucrteMa EI'D moacucrema MOHUTOPHHTA
19. Uto Takoe permkanus
HAJIMYUe KONUi (parMeHTOB HA TeX WM UHBIX calTax
n00aBlIeHUE U y/laJieHUe JTOKAIbHBIX CAlTOB
pa3zelieHre HEKOTOPOrO OTHOLICHHS HA YaCTH, HAXOIAIINECS Ha Pa3HbIX
calrax
20 B xakom cimyuae BbINIOJIHAETCS mporenypa (Migrate()) ecnu aucrnepcus
Koa(duieHTa 3arpy3ku HUKE COOTBETCTBYIOIIETO MOPOra €cliv AUCTIepCus
K03 duUIMEHTa 3arpy3KH paBHA COOTBETCTBYIOIIEMY T10-
pory ecJu gucnepcus ko3¢ Puuuenta 3arpy3ku Bbilie COOTBETCTBYHOIIETO
nopora

7.2.4 IlpuMepHbIii IepeYeHb BOMPOCOB ISl MOJATOTOBKH K 3a4€Ty

BBoanas gacte. [lonsatue pacnpeneneHHoi cuctembl. OCOOEHHOCTH
pacnipeneneHHbIx cucteM. [IpumMepsl u npumenenus. [lapamiensubie u
pacrnpeneneHHbIe CUCTeMbl. APXUTEKTYPHBIE OCOOCHHOCTH:  CEPBUCHI, POJIU U
aApXUTEKTYpHbIE  CTHIIH; KJIINEHT-CEPBEP;  OJHOPAHTOBBIE  CETH;
CEpPBHCHOOPUEHTHUPOBAHHAS apXUTEKTypa. [r3aitH MacrabupyembIx
pacrpe/ieIeHHbIX CUCTEM: MacIITaOUPyeMOCTh; OCOOEHHOCTU MPOEKTUPOBAHUS
pacrpe/ieIeHHbIX CUCTEM.

Mopenu.

Brenenue B MojenupoBaHue U MOHATHE MOAeIU. Mojieslb pacipeeieHHOTO
UCIIOJTHEHUSI: 00llIee OMMCAaHNE; MOEIh KOMMYHUKAIIMOHHOTO KaHalla; COOBITUIHHOE
OIMHMCAHUE; YIOPSAI0UYMBaHKE COOBITHI. OTHOIICHNE MPUYNHHOTO MTPEIIISCTBOBAHMS.
Jlornueckoe Bpemsi. OTMeTKH BpemeHu JlammnopTa: peanu3aius JOrH4eCKUX 4acoB;
CKQJIIPHOE BpEMsi; BEKTOPHOE BpEMs; aJlfOPUTMbI peaau3allid BEKTOPHBIX YacOB.
CHHXpOHHOE U ACHMHXPOHHOE HCIOJHEHHWE: BBEJCHHUE; AMYJISIIUA CHUHXPOHHBIX
CUCTEM aCHUHXPOHHBIMU M HA000pOT. Mojienn 0TKa30B: OTKa3bl MPOIIECCOB; OTKA3bI
KOMMYHUKAIIMOHHBIX KaHAJIOB; Hepapxus Mojesed HeucnpaBHocTh. CBOMNCTBa
pacrpeiefieHHbIX anropuTMoB. ['11006aibHOE COCTOsSIHUE: pachpeseneHHas cOopka
Mycopa; paclpeeieHHOe O0OHapYy)KEeHHEe TYNUKOB; pacipeelieHHOe 0OHapyKeHHE
3aBeplIeHUs; PuKcalus ri00aJbHOr0 COCTOSHUS.

KommyHukanmonnas noacucrema. BeieHue u cOCTaB KOMMYHUKAIMOHHOM
noacucteMbl. (CoCTaB KOMMYHUKAIIMOHHOM moAcucteMbl. CeTM U CETEBbIC
TEXHOJIOTMM: THIMBI CETEH; KIIIOYEBbIE MPOOJEMBbl HCIOJIb30BAHUS CETEH B
pacnpesieNIeHHbIX CUCTeMaX; MPUHIMIBI TMOCTPOCHUS ceTeil. Mapuipytuzauus u
anropuT™Mbl Ha rpadax: rpadsl; aIrOpUTMBI MapuIpyTU3alUU. MeEXITPOIeCCHBII
OOMEH: 0COOEHHOCTH 0OMEHa COOOIICHUSMU; aJipecalusi, IMPOKOBEIIATeIbHbIE U
MHOTOaJJpecHbIe pacchUIkU, [P-multicast. Y naneHHbie BBI30BBI: TPOTOKOJ «3ampoc-
otBeT» (requestreply); ymaseHHBIN BBI30B TPOIETYPHI; TPUMEDP yIAJECHHOTO BBI30BA
— BeO cepBucel. KocBennnie (indirect) KOMMYHHMKAIMU: O4Yepear COOOIIECHUH.
['pynmnoBble  KOMMYHHMKallMM: KOOpDAWMHALIMS W  COTJlaCM€ B TPYIIIOBBIX
KOMMYHUKAIUSAX, 0a30BbIE MHOTOQJPECHBIC PACCHUIKH, HAJCKHAS MHOTOAJAPECHAS



pacchliKa, YIOPSIOYEHHBIE MHOIOAJPECHBIE PACCBUIKH, OTKPBITBIE TPYIIBI U
BUpTYyaJIbHasi CAHXPOHHOCTb

CunxpoHuzanus

BBeaenue. AJTOpUTMBI CHHXPOHM3alMM YacoB: anroput™ Kpucrtuana;
anroput™M  bepkim;  ycpeaHsOmME — aNrOpUTMBL.  AJTOPUTMBI  BbIOOpA.
Pacnpenenennoe B3anmouckiaroucHue. KoHCeHCyC: BBEAEHUE; MOJEIb CUCTEMBI U
OCHOBHBIC ONPEACIICHUA; COIVIACME B CHUCTEMAax C OTKa3aMH; OTCYTCTBHE
JETEPMUHUPOBAHHOTO PpEUICHUsI B ACHMHXPOHHBIX CHCTEMax; CHOCOObI 00Xxoja
pesynbrata FLP impossibility; anroputm PAXOS. PacnipeneneHnbie TpaH3aKIUu:
BBeAeHue; cBoil ctBa ACID; Tumbl TpaH3aKlMi; KOMIIOHEHTBI apXUTEKTYpHI,
HEOOXOAMMBIC JUIsl TOJJCPKKH PACIPEACIICHHBIX TPaH3aKIWW; YIpaBICHHUE
napajyieIbHbIM BBIMOJHEHUEM TPaH3aKUMNA; METOJl BPEMEHHBIX METOK; KOHTPOJb
MapajuieIbHOTO  UCIOJHEHUsS  TPAaH3aKIUMHd B HEKOTOPBIX  MOMYJSPHBIX
pacnpeleNeHHbIX ~ CUCTEMax; IPOTOKOJBbl  PACHpPEIEICHHOrO  3aBEpILEHHS;
BOCCTAHOBJICHUE IIOCJIE OTKA30B; CO3/IaHUE KOHTPOJIBHBIX TOUYEK M OTKAT IyTEM
BOCCTAHOBJICHUS PEIUITMKALMSA U KOHCUCTEHTHOCTb.

BBegenne. Mogenb M apXMTEKTypa YNpaBICHUS PEIUTUIIUPOBAHHBIMU
nanHbiMH. [laccuBHass u akTuBHas perMkanuu. OTKa30yCTOWYHUBOCTH CEPBHUCA
permMKanud.  MoJenu  KOHCUCTEHTHOCTH:  MOJEIH  HENPOTUBOPEYHUBOCTH,
OpUEHTHUPOBAHHbIE HA JAHHBIC; MOJAEIM HENPOTUBOPEUMBOCTH, OPUEHTUPOBAHHBIE
Ha kiaueHTa. [loTeHmanbHas coriacoBaHHOCTh; MPOTOKOJIbI KBOpyMa. Pazmenienue
1 OOHOBJICHUE PETLUTUK

CucTteMbl XpaHEHUS JaHHBIX

Beenenue. Kpatkuii 0630p COBpEMEHHBIX MOAXOJ0B K TTOCTPOCHHUIO CUCTEM
pacrpeieIEeHHOr0 XPaHEHUs! JaHHbBIX: MPOrPAMMHO-OINpPEIEIseMble XPaHWIIUILA;
MEXaHU3M XPaHEHUs JaHHBIX HA YPOBHE OOBEKTOB; apXUTEKTYpHbIE OCOOEHHOCTH;
MEXaHU3M PEryIupyeMol U30BITOYHOCTH; MEXaHM3M Teoperumkanuu; [IpoOaemsr
teopembl CAP. Pacnpenenennbie kiactepHbie ¢aiiaoBbie cucteMbl. [IupuHTOBBIC
CUCTEMBI: OJHOPAHIOBbIE (IMMPUHIOBBIE) CETH; MacluTadupyemocth P2P-cereii;
BitTorrent; DHT — pacnpenenennble Xxem-tadiuubl; 0ezonacHocTh P2P-cereif;
HEKOTOpbIE MephI 3a1uThl P2P cereit

7.2.5 IlpuMepHbIi NepevYeHb 32JaHUI 1JIS1 PelIeHUs MPUKJIATHbIX
3aga4

TexHnonoruu u wIaTGopMbl pacupenenéHHON 00padOTKu OOJIBIIUX JaHHBIX
Apache Hadoop: HDFS, MapReduce. Apache Spark: apxurekrypa
pacnpeieéHHOro MPUJIOKEeHUs, OCHOBHbIe KoHieniuu (RDD, ocHOBHBIE 3Tarmbl
00pabOTKU MaHHBIX, 3arpy3Ka JIaHHBIX W3 BHEIIHETO XpaHWJIUIIA, YIIPaBJICHHUE
namsThi0); Data Frame API u Spark SQL; co3ganue, HacTpoiika u 3amyck Spark
IpPOEKTa

3HAKOMCTBO C KOHTEWHEPHBIMU TexHoJoTusAMH U Tutatpopmamu Docker u
Kubernetes



OOnayHble BBIYMCICHUS: MOJENU Pa3BEPTHIBAHUS: YACTHOE M IMyOJIMYHOE,
oOmiecTBeHHOE M TuOpugHOEe oOnaka. Mojenu oOCTyXKUBaHUSA: MPOrPaMMHOE
obecrnieyeHre Kak yciyra; matgopma Kak yciayra; HHQpacTpykTypa Kak yciIyra.

ApxuTeKkTypHbIe 11a0JIOHbI (TaTTepHBI) npoekTupoanus PC.

OnHOY3/10BbIE MATTEPHBI IPOEKTUPOBAHUS

[TaTTepn Sidecar

[Ipumep peanuzanuu narrepHa Sidecar. Jo6aBnenue Bo3moxuoctu HTTPS
COEIMHEHUS K YHACJIEI0BAaHHOMY CEPBHCY

Junamuueckas KOH(UTypalys ¢ moMolkio narrepHa Sidecar

MopynbHbIE KOHTEHHEPHI IPUIOKEHUN

[TaTTepn Ambassador

Hcnone3oBanue narrepHa Ambassador a1 mapaupoBaHus cepBrca

Hcnonp3oBanue narrepHa Ambassador 1is peann3anuy cepBUCAIOCPETHUKA

Hcnonp3oBanue narrepHa Ambassador i npoBeeHUs] SKCIIEPUMEHTOB U
pa3aeseHus 3a1pocoB

[TaTTepHBI IPOEKTUPOBAHUS OOCITYKMBAIOIINX CUCTEM

BBeneHne B MUKpOCEpBUCHL. PeruMIIpOBaHHBIE CEPBUCHI C PACIIPENEICHUEM
Harpy3ku. CepBuchl 0€3 BHYTPEHHETrO COCTOSIHHS. JlaTYMKM TOTOBHOCTH IS
OanmaHcupoBIIMKa Harpy3ku. CepBHCBH ¢ 3akpervieHHMeM ceccuil. CepBHCHI ¢
permkanuen Ha yposHe npuioxenus. Hlapauposannsie cepsucel. Hlapauposanue
xoma. [lapaupyromme dhyaknuu. [llapaupoBanre permIuIMpoOBaHHBIX CEPBUCOB.
CucTeMbl C «ropsuuM» MIAPIUPOBAHUEM.

DYHKIMU U COOBITHITHO-OpHEeHTHpOBaHHAst 00padoTka. [TaTTepust FaaS.

CoObITUITHO-OpUEHTHPOBaHHAs MaKeTHas o0padboTka. [laTTepHbl COOBITHITHO-
opueHntupoBanHoil o6padotku: ITarrepn Copier. [Tarrepn Filter. [TaTTepn
Splitter. ITarrepn Sharder. [TaTTepn Merger

bezonacHocTh CUCTEM BigData. Ocobennoctu peanuzanuu
uHpopmanimonHoit 6e3omacHocty (manee WMbB) B o3epe pannbix Hadoop.
Crneuuduueckue yrpossl Mb cymectByromue B o3epe naHHbIX. OpraHu3aluoHHbIE
mepsl o Ub m1st o3epa mannbix. O630p mojacucTeM 0€30MacHOCTH 03€pa JaHHbBIX:
aBTOMATHU3aIMs, ayTeHTHU(UKAIMSA W 3allUuTa TEepUMETpPa; aBTOPU3AIHS; ayIuT.
3amuTa 1aHHBIX: IU(PPOBaHUE JaHHBIX; AHTUBUPYCHAs 3allliTa JaHHBIX; snapshots;
peIUIMKalMsl JaHHBIX; pE3epBHOE KOMHPOBAHME U BOCCTAHOBJICHHE JIaHHBIX.
besonacueie  mpotokosnbr  Kerberos wu  mmdposanne SSL.  Hactpoiiku
UHTETPUPOBAHHOW  0O€30MacHOCTH  KOMIIOHEHT 3kocucteMbl Hadoop s
yHU(GUIUPOBAHHOTO BXOAa ¢ ucnoib3oBanueMm Single-Sign-On. Mcnonb3oBanue
nutto3a 6e3zonacHoctu Apache Knox Gateway. IlonmuTuku pasrpaHudeHus 10CTyna
Apache Ranger. 3amura nanasix HDFS: mmdpoBanue ganusix npu nepeaaue; SSL
mudpoBanue s nogakiaoueHus kK WebUI kommonenT skocuctemsl Hadoop;
ynpasienue noctynom Kk HDFS; anTtuBnpycHas 3amura B 03epe TaHHbIX

be3onacHocTh KOHTEMHEpHBIMU TexXHOJOTUM U Targopm (Docker u
Kubernetes)



3amurta cepBepa API Kubernetes: ayrentuduxamms, RBAC -3amwra
KJIacTepa. 3ammTa y3J0B 1 KJIacTepa M CETH: UCTIOIh30BaHNUE B MOIYJIE POCTPAHCTR
UMEH XO0CTa, KOHQUTypUpPOBaHHWE KOHTEKCTa 0€30MaCHOCTU KOHTEHHEpa, U30JISIIHS
cet Mmoayisi. ObecnieueHue 6€30MacHOCTH KOHTeWHepoB Ha 0aze Docker: npuHImn
MUHUMaNbHBIX  TOpuBWiIeruit;  oOecneuenne  Oe3omacHoctu  identidock;
MOATBEPIKICHUE TIPOUCXOXKICHUS 00pa30B; MEXaHU3M TOJTBEPKICHHUSI KOHTCHTA B
Docker; ob6ecneuenne Oe3omacHoit 3arpy3ku I[IO B (aiimax Dockerfile;
PEKOMEHIAIMHU TI0 00ECTIEYCHUIO OE30TaCHOCTH.

be3onacHocTh 00aYHBIX BBIUMCICHHM. ['paHunpl Oe3omacHocTH. Mojenb
creka Cloud Security Alliance (CSA). KonTposb noctyna. AyauTopckasi IpoBepKa.
Aytentudukanus. Aptopusanus. M3omupoBaHHbIM gocTyn K aaHHbIM:Brokered
Cloud Storage Access. Pabora Opokepckoll o00Ja4HONW CHCTEMBI JOCTyma K
xpaawuity. [ludpoBanue

7.2.6. MeToauka BbICTABJICHNS] OLIEHKHU MPH NPOBeJIeHNH
MPOMEKYTOUYHOM aTTeCTAlUMN

IK3ameHn nposoOUMcst N0 mecm-ouiemam, Kaxicoblil U3 KOMopvbix COO0epHCUM
10 eonpocos u 3aoauy. Kaodacowlii npasuivHulli omeem HA B0NPOC 6 mecme
oyenusaemcs 1 bannom, 3adava oyerusaemcs 6 10 6annos (5 6annoe eeproe peuleHue
u 5 6annos 3a sepuuviti omeem). Maxcumanvroe Koauvecmeo Habpaunvix 6annos - 20.

1. Oyenka «HeyooenemeopumenbHoy cmagumcs 8 ciydae, eciu CmyoeHm
Habpan menee 6 6ALN08.

2. Oyenka «Yooenemeopumenvno» cmasumcsi 6 ciyuae, eciu CMyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopowoy» cmasumcs 6 ciydae, eciu cmyoeHm Habpanr om 11
0o 15 bannos.

4. Oyenxa «Omauuno» cmasumcs, eciu cmyoewm Haobpar om 16 oo 20
bannos.

7.2.7 IlacnopT OLICHOYHBIX MATEPHUAJIOB

Kon
No /i | KoHTpommupyemeble pa3aesnsl (TeMbl) . | HaumeHOBaHUE OIIECHOYHOI'O
KOHTPOJIUPYEMOU
JCITATLIAHBI cpencTBa
KOMIIETCHITNH
1 BBeneHune B pacnpe/ieiéHHbIC [1K-4.5 Tecr, 3ammTa 1a00paTOPHBIX
CHCTEMBI pabor, TpeboBaHus K

KYpPCOBOMY IPOEKTY

D [Mpoextuposanue PUC 11K-4.5 Tect, 3ammuTa 1a60PATOPHBIX
[pabot, TpeOOBaHUS K Kyp-
COBOMY MPOEKTY

3 besonmacnocts PUC [1K-4.5 Tect, 3ammTa 1a60PATOPHBIX
[pabot, TpeOOBaHUS K Kyp-
COBOMY MPOEKTY

7.3 MeToanuecKue MaTepuaJbl, ONpeaesone Npoueaypbl OleHUBAHNUS
3HAHU, YMEHHU i, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH



TectupoBanue ocymecTBiasieTcsi, JUOO0 TPH TOMOIIM KOMIIBIOTEPHOI
CUCTEMBbl TECTUPOBaHHUA, JTUOO C HCIOIb30BAHHEM BBIIAHHBIX TECT-3aJaHU Ha
OymaxkHom Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA COTJIACHO METOJMKH
BBICTABJICHUSI OLIEHKH IPU NPOBEJACHUU TPOMEKYTOUHON aTTECTALINU.

Pemenue craHgapTHBIX 3aJad  OCYLIECTBISIETCS, JUOO TpHU TMOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHMS, JINOO C UCHOJIB30BAaHUEM BBIIAHHBIX 3314
Ha OymakHoM Hocutene. Bpems pemenus 3anay 30 MuH. 3aTeM OCYIIECTBIISETCS
IIPOBEpKA PEIICHHs 3a7a4 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUYHOM aTTeCTALUH.

Pemenune mnpukiagHbIXx 3a1ad  OCYUIECTBISAETCSA, JUOO TMpU TMOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHMS, JINOO C UCHOJIb30BAHUEM BbIIAHHBIX 33124
Ha OymakHoM HocuTene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS
IIPOBEpKA PELICHHs 3a7a4 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKHU BBICTaBJICHUS OLICHKHU IIPU MPOBEJECHUU IPOMEKYTOUYHOM aTTeCTalUH.

3aimuTa KypcoBOi paboTbl, KypCOBOIO IMPOEKTa MJIM OTYETA MO0 BCEM BUIAM
MPAKTUK OCYLIECTBIISIETCS COTJIACHO TpeOOBaHUAM, MPEIBSABISEMBIM K padoTe,
ONMCaHHBIM B METOJIMYECKUX Marepuanax. [[puMmepHoe Bpems 3alIUThl HA OJHOTO
cTyaeHTta coctapisieT 20 MUH.

8 YYEBHO METOANMYECKOE U UTH®POPMALIMOHHOE
OBECIHHEYEHUE JUCHHUIIJIMHBI)
8.1 IlepeyeHnb yueOHOM JMTEPATYPbl, HEOOXOAMMOM /1JIsl OCBOEHMSI
AUCHHIJIMHBI
Ocnognas rumepamypa
1. IMakun, A. . Uudopmanmonnas 6e30nacHOCTb MH(GOPMAIIMOHHBIX CHCTEM

yIpaBJICHUS IPEANPUATHEM : yueOHOoe mocoOue o yactu kypca/ A. U. [1akuH.
— Mocksa : MockoBCKasi rocyapcTBEHHas! aKaJeMusi BOJHOIO TPAHCIOPTa,
2009. — 41 c. — Texkcer : anextponnsld // LudpoBoit ob6pazoBaTeIbHBIN
pecypc IPR SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/46462.html

2. Koctun, B. H. MeTonbl 1 cpeAcTBa 3allUThl KOMITBIOTEPHON HHGOPMAIIWU:
uHbOpMaIMOHHAs OE€30MaCHOCTh KOMIIBIOTEPHBIX CeTel : yueOHoe mocodue /
B. H. Koctun. — Mocksa : M3garensckuii Jlom MUCuC, 2018. — 31 ¢. —
ISBN 978-5-906953-53-7. — Tekct : oanektponnbii // Iludposoit
obpazoBarenbubii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98200.html

3. llanbrun, B. ®. UnpopmannonHas 6€30MacHOCTb U 3a1uTa uHpopmManuu / B.
®. Illanbrun. — 2-e m3a. — Caparos : [IpodobOpazoBanne, 2019. — 702 ¢c. —
ISBN 978-5-4488-0070-2. — Tekct : osnektponHbii // Iludposoi
obpazoBarenbubii  pecypc IPR SMART : [caiit]. — URL:



https://www.iprbookshop.ru/87995.html cUcCTeMa. — URL:
https:ZZe.lanbook.com/book/156494

8.2 IlepeyeHb HH(OPMANMOHHBIX TEXHOJOIHMH, HCIOJb3YeMBbIX IPH
OCyIIleCTBJIEHUH 00pa30BaTeJIbHOr0 Ipolecca MO JAWUCHHUIJINHE, BKJIOYAs
nepeyeHb  JHMIEH3HOHHOTO  MPOrpaMMHOr0  ofecrmedyeHusl, PeCypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHOU ceTu «UHTepHeT», COBPEMEHHBIX
npo(ecCHOHAIILHBIX 0a3 JaAHHBIX U MH()OPMANMOHHBLIX CHPABOYHBIX CHUCTEM:
http://att.nica.ru http: //www. edu.ru/ http: //window. edu. ru/window/library http:
//www. intuit.ru/catalog/
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
https:ZZcchgeu.ruZeducation/cafedrasZkafsibZ?docs http: //www. eio s.vorstu.ru
http://e.lanbook.com/ (3bC Jlans) http://IPRbookshop.ru/ (3BCIPRbooks)

9 MATEPUAJIBHO-TEXHUYECKAS BA3ZA, HEOBXOANUMASA JISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

Crneunanu3upoBaHHas JEKIIMOHHAs ayJIuToOpHsl, OCHAILICHHAs
000pyI0BaHUEM JUIsl JIEKITMOHHBIX JIEMOHCTpAIMil U MPOEKIIMOHHOM anmnaparypoi

JlucriieHbIld  KJIACC, OCHAIIEHHBIA KOMIBIOTEPHBIMU IPOTrpaMMaMH ISl
IPOBEICHMUS JTAOOPATOPHOIO MPAKTUKYyMa

10. METOAUMYECKUE YKA3ZAHUSA JIAA OBYYAIOLHIUXCH 11O
OCBOEHHUIO JUCIIUIIJIMHBI MOY JIs)

[To muciunnuHe «be30macHOCTh paclpeieIEHHBIX KOMITBIOTEPHBIX CUCTEMY
YUTAIOTCS JIEKIHUU, TPOBOJATCSA JabopaTopHbie pabOThI, BBIMIOIHIETCS KYypCOBOM
IIPOEKT.

OCHOBO N3y4eHUS JUCLUUIIIIMHBI SIBISIOTCA JIEKLIMHU, HA KOTOPBIX U3JIaratoTcs
Haubosiee CyUIECTBEHHbIE U TPYIHbIE BOMPOCHI, a TAK)KE BOMPOCHI, HE HAIIEIINe
OTpaXEHUS B yUEOHOM IUTEepaType.

JlaGopaTopHble pabOThl BBHIMNOJHAIOTCS HA JaOOpPaTOPHOM OOOpPYAOBAHUH B
COOTBETCTBUM C METOJMKAMHU, IPUBEJICHHBIMU B YKA3aHUSIX K BBIMIOJHEHUIO padoT.

Meronvka BBINOJIHEHUS KYpCOBOTO TMPOEKTa M3J0KE€HAa B Yy4eOHO-
METOJUYECKOM TO0cOoOUU. BBIMONHATH 3Tambl KypcOBOTO IMPOEKTA JIOJKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKH.

KoHTpoisib ycBOEHMSI MaTepHajia AMCLUIUIMHBI IPOU3BOJUTCS IPOBEPKOI
KypPCOBOTO MPOEKTA, 3aIUTON KypCOBOTO IPOEKTA.

Bunx yueOnbIx

. J1eATebHOCTh CTYICHTA
3aHATHI



http://att.nica.ru/
http://att.nica.ru/
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
http://e.lanbook.com/
http://e.lanbook.com/
http://iprbookshop.ru/
http://iprbookshop.ru/

Jlextus

Hamucanue KOHCIEKTa JEKIUN: KPaTKO, CXEMATHYHO, IMOCIEA0BATEIHHO
(UKCUPOBATh OCHOBHBIE TIOJIOKEHHUS, BBIBOIBI, POPMYIMPOBKH, 0000IIECHNS;
oMeuaTh BaKHBIE MBICIIH, BBIICTISATH KIIOUYEBbIE CII0Ba, TepMUHBL. [IpoBepka
TEPMHHOB, TOHSATHUI C MOMOIIBIO YHIUKIIONEANH, CIIOBAPEH, CIIPABOYHUKOB C
BBIMICHIBAHUEM TOJKOBaHUH B TeTpadb. O003HaUEHHE BOIIPOCOB, TEPMHUHOB,
MaTepuana, KOTOpble BBI3BIBAIOT  TPYJHOCTH, TOHCK OTBETOB B
pekoMeHyeMor  JmTeparype. Ecim  caMOCTOATENbHO HE  yJaercs
pazo0paThcsl B MaTepuaie, HeooXoaumMo chopMyIMpoOBaTh BOMIPOC U 33]1aTh
MpernoAaBaTelio Ha JISKIIMH WM Ha MPAKTUYECKOM 3aHSATHH.

JlaGopatopHas
pabota

JlaGopaTopHble pabOThI MO3BOJSIOT HAYYUTHCS HMPUMEHSATh TEOPETUUECKHE
3HAHUS, MOJIyYCHHBIC HA JIEKIMU MPHU PEIICHUH KOHKPETHBIX 3a1a4. YToOsbl
HanOoyiee pPALMOHAIBHO W TIOJIHO HCIIOJNB30BaTh BCE BO3MOXKHOCTH
1abopaTOPHBIX JUIsI TOATOTOBKM K HUM HEOOXOIUMO: clenyeT pa3o0parh
JIEKIMIO 110 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTCS C COOTBETCTBYIOILUM|
pa3genoM y4yeOHUKa, mpopaboTarh JOMOJIHUTENIBHYIO JHUTEpaTypy H
VCTOYHHKH, PEIIUTh 337a49H U BBITOJIHUTD APYTHE MMCHMEHHBIC 3aJaHNs.

CamocTosTenpHas
pabora

CamocrosiTenbHas paboTa CTYJEHTOB CIOCOOCTBYET IIyOOKOMY YCBOGHUS
y4eOHOTO  Marepuaisa M pa3BUTHIO  HABBIKOB  €CaMOOOpa3OBaHUS.
CamocrosTenbHas padoTa MpearnoaraeT ciaeIyolne COCTaBISIONINE:

- paboTa ¢ TekcTaMu: y4eOHUKaMH, CIPAaBOYHUKAMH, JTOTIOJTHUTEIbHON
ITUTEpaTypOid, a TaKKe MPOPadOTKA KOHCIIEKTOB JICKITHI; - BBHITIOJIHCHHE
TTOMAITHUX 33JJaHUIl U PacyeToB;

- paboTa HaJl TeMaMu JIJIsl CAaMOCTOSITEIBHOTO U3YUCHHUS;

- yuacTue B paboTe CTYACHUYECKHX HaY4YHBIX KOH(pEepeHLINH, ONMUMITHALT;
- IOATOTOBKA K IIPOMEXYTOYHOU aTTECTALUH.

ITonroroBka K
MPOMEKYTOUHOMN
arrecraiguu

['OTOBUTBCSI K NMPOMEKYTOYHOM ATTECTALIMU CIEAYET CHUCTEMATHYECKH, B
TE€YECHHE BCEro cemecTpa. MHTeHCHBHAs MOATOTOBKA JOJDKHA HA4aThbCs HE
[I03/(HEEe, YEM 3a MECSL-TI0JITOPA 10 IMIPOMEKYTOUHOM arrecrauuu. /laHHbIe
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