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1. HEJU U 3AJAYN JUCHUTTJIMHBI
1.1. Heau quCHUNJIMHBI SBISETCS (POPMUPOBAHUE LEJIOCTHOTO IMPEACTaB-
jJeHuss o0 opraHu3zanuu  MHGOPMAIIMOHHOM 0€30MacHOCTH  paclpeaesIEHHbIX
KOMITBIOTEPHBIX CHUCTEM, IOJyYEHHE TEOPETUYECKUX 3HAHUW O NPHUHIMMIAX IIO-
CTPOEHUSA U apXUTEKTYpe MOJ0OHBIX CUCTEM.

1.2. 3apauu 0CBOEHHUS JUCIUIIMHbI
- chopMHUpPOBATh Y CTYJACHTOB MPEICTABICHNE O TEOPETUYECKUX OCHOBAX

(GYHKIIMOHUPOBAHUS OTKA30yCTOWUYMBBIX PACIPEICICHHBIX CHUCTEM, CBS3aHHBIX C
3alIUTON pecypcoB (B YacCTHOCTH, MH(OpPMAIMHU), 3aKIIOYAIOIIUXCS B CO3JIaHUU
MEXaHU3Ma, UCKITIOYAOIIEeTr0 HECAHKITMOHUPOBAHHBIN JOCTYI K pecypcam; 3alluThl
CUCTEM CBSI3H, COCTOSIIEH B pa3pab0TKe MEp MPOTUBOACUCTBUS yrpo3aM aKTHBHOTO
U MAaCCUBHOTO TiepexBaTa WHMOpMAIH, TIepeaaBaeMoil 10 CETSIM CBSI3H; ayTCHTH-
(bUKaIUH MTOJIB30BaTENCH.

- TIPEIOCTAaBUTh CTYJICHTaM BO3MOXHOCTH OCBOCHHS MPAKTHYECKUX BOIPO-
COB peaM3aIiy PACIPEICIICHHBIX aJTOPUTMOB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOI1
JucrunmHa «be30macHOCTh paclpeIeICHHBIX KOMITBIOTEPHBIX CHCTEM)
OTHOCHUTCS K JUCIHUIUTMHAM YacTd, GOPMHUPYEMOI ydacTHUKaMH 0Opa30BaTEIbHBIX
OTHOIIIeHNH 0j10Ka b1.

3. IEPEYEHDb IVIAHUPYEMBIX PE3YJIBTATOB OBYUEHUS
HNOANCHHUIIJIMHE

[Iponecc m3yueHus: TUCHUIIMHBI «be30macHOCTh pacnpeeeHHbIX KOMIIb-
IOTEPHBIX CUCTEM» HamparjieH Ha GOPMUPOBAHUE CICTYIOIIUX KOMIIETEHIIN:

OIlIK-4.2 - ChoocobeH aHaIM3UPOBATh 3aAlUIIEHHOCTb, IPOBOIUTH

MOHUTOPHUHT, AayJIUT M KOHTPOJIbHBIE TMPOBEPKH PabOTOCIOCOOHOCTH U

3aIUIIICHHOCTH KOMITBIOTEPHBIX CHUCTEM M ceTei (CBsI3b, MH(POpPMAIIMOHHBIE W

KOMMYHUKAIIMOHHBIE TEXHOJIOTHH )
Pe3yabTarhl 00y4eHnsi, XapaKkTepusywoime
chopMUPOBAHHOCTH KOMIIETEHIIUHN

OIIK-4.2 3HATH METOJIBl aHATN3a 3AMUIIECHHOCTA KOMITBFOTEPHBIX CUCTEM U
CceTel; MPUHUUIIBI MOHUTOPUHIA U ayAUTa;

YMeTh aHaJIU3UPOBATh 3AIIUIIIEHHOCTh U MPOBOJIUTh MOHUTOPHUHT
KOMIIBIOTEPHBIX CUCTEM;

BJIa/1eTh HaBBIKAMU KOHTPOJBHBIX MMPOBEPOK pabOTOCTIOCOOHOCTH U
BaITUIIICHHOCTH CETEHl.

Komnerenuus

4. OBPBEM JUCHUIIVINHBI
O6u1as Tpy10€MKOCTh IUCIHUILIUHBI «be3onacHoCTh pacipeieIeHHbIX
KOMITBIOTEPHBIX CUCTEM» COCTABIIAET 6 3.€.
Pacrnipenenenue Tpy10€eMKOCTH TUCUMILIAHBI 10 BUIAM 3aHSITUN

ouHas ¢dopma oOyueHus



. Bcero CemecTpsl
Buner yue6HOI paboThI HACOR 9 0
AyIUTOpPHBbIE 3aHATHS (BCEro) 126 36 90
B ToM uucae:
Jleximn 54 18 36
JlaGopatopusie paboTs (JIP) 72 18 54
CamocrosiTennbHasi padora 63 36 27
KypcosBoii npoext + +
Hacel Ha KOHTPOJIb 27 - 27
Buibl IpOMEXYTOUYHOH aTTECTALMH - IK- 4 n n
3aMEH, 3a4eT
OO11as TPyA0EMKOCTh: aKaIEMUYECKHUE
qyachkl 3a4.€/1. 216 72 144
6 2 4

5. COJEPKAHME JUCHUILIMHBI (MOIY.JI5T)
5.1 Conep:xaHue pa3aesioB IMCUUILIMHBI M pacnpeaeaeHne TPyAoeM-

KOCTH 10 BUJIAM 3aHSAATHI QUHAs QOQMa Oﬁyqul/lﬂ

HaunmenoBanme TeMbl

CopepikaHue pazjena

Jlexr

J1a6. 3an.

CPC

Bcero, gac




Beenenue B pacope-
NeIEHHBIE CUCTEMBI

BBoanas 4yactb. [loHsitue pacnpeneneHHOM
cucteMbl. OCOOCHHOCTH —pacmpeae’eHHbIX
cucteM. IIpumepsl u npumenenus. Ilapan-
NeNbHBIE M pacTpeleleHHBIE  CHCTEMBL
ApXHUTEKTYpHBIE  OCOOEGHHOCTH:  CEPBHUCHI,
POJIU U apXUTEKTYPHBIC CTHIIH, KU
€HT-CEpBEp; OAHOPAHTOBHIE CETH; CEPBHUCHO-
OpUEHTHpOBaHHasi  apxurektypa. JluzaiiH
MacCIITa0OUPYEMBIX PACIPEEICHHBIX CHCTEM:
MacIITabupyeMOCTh; OCOOCHHOCTH  TPOEK-
THPOBAHUS PACIIPE/ICIICHHBIX CUCTEM.
Mopenu.

BBenenue B MoAenupoBaHUE U MOHATHE MO
nenmd. Mopenb pacrupefeNneHHOTO HCIOTHE-
HUs: 00llee ONMHCaHWe, MOJENb KOMMYHH-
KallMOHHOTO KaHala;, COOBITHIHOE OIMUCAHKE
ynopsgounBaHue  coObituii.  OTHOIIEHHUE
MPUYUHHOTO TIpeaecTBoBaHus. Jlornaeckoe
Bpems. Otmerku Bpemenu Jlammopra: pea-
TU3alusl  JOTHYECKUX YacoB; CKaAPHOC
BpEMs; BEKTOPHOE BpeMs; alTrOPUTMBI pea-
TU3alii BEeKTOPHBIX 4YacoB. CHHXpOHHOE ¥
ACHHXPOHHOE KCIIOJIHEHUE: BBEJICHHUE;, OMY-
JISUAA CUHXPOHHBIX CUCTEM ACHHXPOHHBIMHU
1 Hao0OpoT. Mozenn OTKa30B: OTKa3bl IPO-
[IECCOB; OTKa3bl KOMMYHHUKAlIMOHHBIX KaHa-
IOB; HepapXus MOJEIed HEUCHPaBHOCTU
CBoiicTBa  pacIpelleieHHBIX  aJTOPUTMOB
['moGanpHOE COCTOSHME: paclpeneieHHas
cObopka Mycopa; pacHpeaeneHHoe OOHapy-
JKEHHE TYIMKOB; paclpeelieHHOe OOHapy-
JKEHWE 3aBepIeHus; GUKcanus rio0arbHOrg
COCTOSIHUSL.
Kommynnkanuonnass mnoacucrema. Bge-
JIeHHEe ¥ COCTaB KOMMYHHKAI[MOHHOW TOJ-
cuctembl. COCTaB KOMMYHHKAIIMOHHON
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noacuctembl. CEeTH U CETEeBbIE TEXHOIOTHH:
TUTIBI CEeTeHl; KIIF0UeBbIe IPOOIEMBI UCTIOIb-
30BaHMs CEeTEell B pacrpeieIeHHBIX CHCTEMAX;
MPUHIIUIBI IOCTPOEHUA ceTel. MapipyTu-
3aIys U allTOPUTMEI Ha Tpadax: rpadsr; ai-
TOPUTMBI MapIIpyTH3auy. MeXIporeccHbIH
00MeH: 0cOOEHHOCTH OOMEHA COOOIICHHUSIMH;
azpecarnys, MMPOKOBeIaTeIbHbIE
MHOT'0aIpECHBIE PACCHUIKH, [P-multicast.
Y najeHHBIE BBI30BBI: MPOTOKOJ «3aIPOC-
oTBeT» (request-reply); yaaeHHBINH BHI30B
POy pHl; IPUMEP YAATCHHOTO BBI30BA —
BeO cepBuchl. Kocsennsie (indirect)
KOMMYHHKAIIAU: O4Yepe/Id COOOIICHHH.

[ pymnmoBeie KOMMYHHKAITIH: KOOPAWHAIIS U
CorJIacue B TPYIIIOBBIX KOMMYHHUKAIIUSX,
0a30BbIc MHOTOaIpECHBIE PACCHIIKH, Ha-
neKHass MHOT0aJpecHasi pacCchlIKa, YIopsi-
OYEHHBIE MHOT0/IPECHBIE PACCHIIKH, OT-
KPBITBIC TPYIIIBI M BUPTYaIbHAS CHHXPOH-
HOCTh

CunxpoHu3anus

BBenenne. AJIropuTMBI CHHXPOHU3AIUH Ya-
coB: anroputM Kpuctuana; anroputM bepk-
ITH; YCPETHSIONIIE alrOPUTMBI. AITOPHTMBI
BbIOOpa. PacmpeneneHHoe B3auMOUCKIIOUE-
Hue. KoHceHcyc: BBeieHUE; MOJETh CUCTEMBI
Y OCHOBHBIE OTIPEJIEIICHNST; COTJIache B CHC-
TeMax C 0TKa3aMH; OTCYTCTBHE JETCPMUHH-
[POBaHHOTO PEIICHHs B ACHHXPOHHBIX CHC-
TeMax; CIoco0bl 00xoma pesynbpTata FLP
impossibility; aaroputm PAXOS. Pacnpe-
NeJICHHBIE TPAH3aKIMK: BBEICHHUE; CBOWCTBA
ACID; Tunsl TpaH3aKIMH; KOMIIOHEHTHI ap-
XUTEKTYPbI, HEOOXOTUMBIE JIJIS TIOAIEPIKKH
pactpezieleHHBIX TPaH3aKI|i; YIpaBIeHIe
MapauIeIbHBIM BBITOJIHCHUEM TPaH3aKIU;
METO]T Bp€MEHHBIX METOK; KOHTPOJIb TIapas-
JICITBHOTO MICTIOJTHEHUS TPAH3aKIMi B HEKO-
TOPBIX MOMYJISIPHBIX pacrpeaesieHHbIX CHC-
TeMax; IPOTOKOJBI paclpeeIeHHOTO 3a-
BEPIIICHHS; BOCCTAHOBIIEHHUE TTOCIIE OTKA30B;
CO3JJaHHE KOHTPOJIBHBIX TOYEK U OTKAT ITyTEM
BOCCTaHOBJICHHS

Penuinkanusi 1 KOHCHUCTEHTHOCTH
Beenenue. Moneib 1 apXUTEeKTypa yrpas-
TICHUS PETUTAIIMPOBAHHBIMU JTaHHbIMH. [lac-
CUBHas M aKTHBHAas perumukanmu. OTKa3o-
YCTOMYMBOCTH CepBHCa perKanuu. Moaenu
KOHCHCTEHTHOCTH: MOJICJIN HEITPOTHBO-
PEYMBOCTH, OPUEHTHPOBAHHEIE HA JaHHBIC;
MOJIETTN HEMTPOTHBOPEUYNBOCTH, OPHEHTHUPO-
BaHHBIC HAa KIHEHTA. [loTeHIIMaNbpHAs CO-
[JIACOBAaHHOCTD; POTOKOJIBI KBOpyMa. Pa3-
MEIIeHHEe U OOHOBJICHHUE PETIINK

Cucrembl XpaHeHUS JaAHHBIX

Brenenue. Kpatkuit 0630p COBpeMEHHBIX




[TO/IX0JI0B K IOCTPOEHHUIO CUCTEM paclpeie-
TIEHHOT'O XpaHeHHS JaHHBIX: TPOrpaMMHO-
OTpesieNsieMble XPaHUIINILA; MEXaHU3M
XpaHEHUS JaHHBIX HA YPOBHE OOBEKTOB; ap-
XUTEKTYPHbIE OCOOEHHOCTH; MEXaHH3M pe-
TYJIUPyEeMOil H30BITOYHOCTH; MEXaHU3M
reoperuinkanuy; [Ipobnemsr Teopemsr CAP.
Pacmipenenennbie KiaacTepHbIe (GailioBbIe
cuctemsl. [[uprHTOBBIE CHCTEMBI: OTHOPAH-
roBbIe (MUPUHTOBBIC) CETH; MaCIITa0Upye-
Moctb P2P-cereit; BitTorrent; DHT — pac-
Mpe/eliCHHbIC XEI-Ta0JINIbl; 0€30MaCHOCTh
P2P-cereii; HeKOTOpBIE MephI 3aIUTHI P2P
cereit

[IpoexTupoBaHue
PUC

Texnonorun n niaargopMsel pacnpese-
JIEHHOI 00Pa0OTKH 0OJIBIIUX JAHHBIX
Apache Hadoop: HDFS, MapReduce. Apache
Spark: apxuTekTypa pacupeaenEHHOTO pu-
TO>KeHwsI, oOCHOBHBIEC KoHIeruu (RDD, oc-
HOBHBIE 3TaITbl 00pabOTKH JaHHBIX, 3arpy3Ka
JTAaHHBIX U3 BHEITHETO XPaHWIUIIA, yIIpaB-
nmenne mamATeio); Data Frame API u Spark
SQL; co3nanue, HacTpoiika u 3amyck Spark
MTPOCKTA

3HAKOMCTBO € KOHTEliHEPHBIMH TEXHO-
sorusiMu 1 miiatgopmamu Docker n
Kubernetes

O0JauHble BBIYMCIEHUSI: MOJIEIH pa3-
BEPTHIBAHUS: YaCTHOE U IyOJIUIHOE, 00-
[IeCTBEHHOE U THOpunHOE 001aka. Moaenu
00CITyKBaHHUS: MIPOTPaMMHOE
o0ecriedeHue KaKk yciyra; miaTdopma Kak
yciryra; HGPaCcTPyKTypa Kak yciyra.
APXUTEKTYPHBbIE 1a0JI0HBI (IATTEPHDI)
npoexktupoBanus PC.

OnHOY3MOBBIE TATTEPHBI MPOSKTUPOBAHUS
[MatTepn Sidecar

[Ipumep peanuzanuu natrepra Sidecar. J{o-
6asnenue Bo3moxxuoctd HTTPS-coenunenus
K yHaCIJIeZIOBAaHHOMY CEPBUCY
JlnHamMuuecKast KOHQUTYpaIHs C TOMOIIBIO
matrepHa Sidecar

MonynbHblE KOHTEHHEPHI TPHIIOKEHUI
[Tarrepn Ambassador

Hcnonp3oBanue narrepaa Ambassador mjist
apIUpOBaHMsI CEPBUCA

Hcnons3oBanue narrepaa Ambassador mis
peann3anny cepBrCa-TIOCPETHIKA
Hcnonbs3oBanue narrepaa Ambassador mjist
MTPOBE/ICHYSI KCTICPUMEHTOB U pa3zciicHUs
3aIpocoB

[laTTepHBI MPOEKTHPOBAHUS OOCTYKUBAIO-
[IIUX CUCTEM

BBenienne B MUKpocepBHCHL. Peruiipo-

BAaHHBIC CCPBUCHI C PACIPCACICHHUCM Ha-
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rpy3ku. CepBHUCH 6€3 BHYTPEHHETO COCTOSI-
Hus. J{aT4uKKU TOTOBHOCTH JAJIs OaslaHCH-
poBIIMKa HAarpy3ku. CepBUCHI C 3aKperie-
HreM ceccuid. CepBUCH ¢ peIUTHKaIel Ha
ypoBHe nprtoxkenust. [llapauposanneie
cepsucsl. lllapauposanue kamma. [lapau-
pytonue pynkimu. [apauposanue peru-
[UPOBAHHBIX CePBUCOB. CUCTEMBI C «TOPSi-
YUM)) IIaPAUPOBAHUEM.

OyHKIMK U COOBITHIHHO-OPUEHTHPOBAHHAS
obpabortka. [Tarrepasr FaaS.
CoOBITHITHO-OpUEHTUPOBAHHAS TTAKETHAS
obpaboTtka. [laTTepHbI COOBITHIHO-
OpHEHTHPOBaHHOU 00paboTku: [laTTepH
Copier. [lattepn Filter. [Tattepn Splitter.
[lattepn Sharder. [Tartepn Merger

besomacuocts PUIC

Be3onacHocth cuctem BigData. OcoGen-
HOCTH peann3anuy HHPOpMalnOHHON 0e30-
nacHoctH (nanee MIb) B o3epe maHHBIX
Hadoop. Crneruduueckue yrposst Ub cy-
[IeCTBYIOIINE B 03epe AaHHbIX. Opranmsa-
uoHHbIe Mepbl o Ub 171 03epa naHHBIX.
00630p moacucTeM 0€30IMaCHOCTH 03epa
JaHHBIX: aBTOMATH3AIM; Ay TeHTU(DUKAIIHS 1
3aIuTa MeprUMeTpa; aBTOpU3aIlUs; Ay IuT.
3amuTa TaHHBIX: MUGPOBAHUE JTAHHBIX; aH-
TUBUPYCHAS 3aIl[UTa JaHHBIX; snapshots; pe-
TUTUKAIVS TAHHBIX; PE3EPBHOE KOTTMPOBAHUE
1 BOCCTAHOBIICHUE JTaHHBIX. be3onacHbie
rpoTokoJisl Kerberos u mudposanue SSL.
HacTtpoiiku nHTErpupOBaHHON 0€30TTaCHOCTH
KOMITOHEHT 3kocucTembl Hadoop st yau-
(bUIIIPOBAHHOTO BXOJIa C UCTIOIB30BAHUEM
Single-Sign-On. Mcnonb30Badue MIT03a
6e3onacHoctu Apache Knox Gateway. Ilo-
ITUTUKYU pa3rpaHudeHus A0cTyna Apache
Ranger. 3ammura nanasix HDFS: mmdposa-
HUe JaHHBIX pu nepenave; SSL mmdposa-
Hue s noakiroueHus Kk WebUI koMItoHeEHT
srocucTeMbl Hadoop; yripasiieHue 10cTynoM
k HDFS; anTuBHpyCHAs 3aIIMTa B 03€pe
TTAHHBIX

be3onacHocTh KOHTEHHEPHBIMH TEXHO-
soruii u miargopm (Docker n Kubernetes)
3ammurta cepBepa API Kubernetes: ayrenrtu-
¢duxamus, RBAC -3ammura kmacrepa. 3amura
Y3JI0B U KJlacTepa U CETH: HCIOJb30BaHUE B
MOJTyJIe TIPOCTPAHCTB HMEH XOCTa, KOH(U-
TYpHpPOBaHHE KOHTEKCTa O€301MacHOCTH KOH-
TeliHepa, U30JISIHs ceTn Moayist. Obecrre-
yeHue 0e30MacHOCTH KOHTEHHEPOB Ha Oase
Docker: IpUHIMTT MUHUMAIBHBIX TIPHBHJIC-
ruit; obecrieuenne Oe3onacuoctH identidock;
MOATBEP KICHNE POUCXOKACHUS 00pa30B;
MEXaHHU3M ITOATBEPXKICHISI KOHTCHTA B

Docker; obecrnieuenne 6e30macHOM 3arpy3Ku
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[10 B ¢aiinax Dockerfile; pexoMeHmaIuu mo
obecrnedeHunto 6e30MacHOCTH.
be3onacHOCTh 00/1a4HBIX BBIYUCJIEHUIA.
['panuier 6e30macHOCTH. MOJIEh CTeKa
Cloud Security Alliance (CSA). KouTponb
nocryma. Ayautopckas mpoBepka. AyTeH-
TUUKay. ABTopu3anus. M301upoBaHHbIH
moctyn k qaHaeIM: Brokered Cloud Storage
Access. Pabota Opokepckoii 001auHol crc-
TeMbl JocTyna K Xpanwuiy. [lludposanue
Hrorq 54 72 63 189

5.2 IlepeuyeHsb J1adopaTOPHBIX padoT

1. AAMUHHCTpAaTUBHBIE BOZMOKHOCTH YIIPABJICHUS CUCTEMON O€30MacHOCTH
DCOM.

2. ObecnieueHnre 6€30MaCHOCTH MIPU UCIIOJIH30BAHUHU KOMITIOHEHTOB ActiveX.

3. TlpoexTupoBaHue pacnpeaeIeHHON 0a3bl JaHHBIX

4. MaHunynsiuus JTaHHBIMUA B CUCTEMAX pacipeieNIeHHbIX 0a3 TaHHBIX.

5. HWccnenoBanue CUCTEMBI aHallM3a PUCKOB M MPOBEPKH MOJUTUKUA HUHGPOP-
MAaIMOHHOM 0€30MacHOCTH MPEIPUSITHUS.

6. HccrnenoBanue U aJMUHHCTPUPOBAHUE CPEICTB oOecneueHus HHpopma-
nroHHoM 6e3omacHoct Web-cepsepa Microsoft IIS Server.

7. UccnenoBanue U aJMUHHCTPUPOBAHUE CPEICTB oOecneueHus nHpopma-
nuoHHol Oe3omacHoctu Microsoft ISA Security Server. YcraHoBka u KoHpUTy-
pupoBanue opanamayaspa [SA. IToctpoenue VPN-cetu Ha 6a3ze ISA.

8. UccnenoBanue u pa3BepThiBaHUE CeTeBOM HHEpacTpykTypbl Microsoft
Windows Exchange Server

6. IIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBUMU C y4eOHBIM IJIAHOM OCBOEHHE AMCIMIUIMHBI MpeaycMmaT-
pHUBaeT BBHITIOJIHEHUE KYPCOBBIX MIPOEKTOB B 10 cemecTpax mjisi ouHO#M (popMbI 00Y-
YEHUSI.

[IpumepHas TeMatnka KypcoBoro npoekra: «HccienoBanue 3auiEéHHOCTH
pacrpenenéHHol HHPOPMAITMOHHOW CUCTEMBI TIPESATIPUATHUS

3agauu, periaeMble MpU BBIMOJHEHUH KYpPCOBOTO MPOEKTA:

* AHanu3 HHQOPMAIMOHHBIX PECYPCOB MPEATPUSTHS

* ®opMUpOBaHUE TOJUTHKU OE30MACHOCTU TMPEANPUITHS C YUETOM TOpPH-
30HTAJIBFHOTO MAacHITAOUpPOBaHUS WHOOPMAIMOHHO-TEICKOMMYHUKAIIUOHHON WH-
pacTpyKTypbI

* pa3paboTKa MpeJIoKEeHUIN MO MOBBIICHUIO Y3Q(PEKTUBHOCTH 0OecTIeUeHUs
LEJIOCTHOCTH, KOH(DHICHIHMAIBHO W JOCTYNMHOCTH HH(POPMALMOHHOTO OOMEHa ¢
Y4E€TOM paclpe/ieIEHHOr0 XapakTepa MHPOKOMMYHHMKAIIMOHHBIX PECYPCOB Mpe-
IPUSTHSL.

KypcoBoil mnpoektr Bkiwo4yaT B ceOsi rpaduUyuecKyl0 4YacTb U PacyeTHO-
HOSICHUTENBHYIO 3aIUCKY.



7. OHEHOYHBIE MATEPHUAJIBI U151 ITPOBEJIEHUSA ITPOMEXY-

TOYHOM ATTECTAIIMY OBYYAIOIIUXCSA MO JUCIUILINHE
7.1. Onucanue nmokaszaresjedl U KPpUTEepHeB OLCHUBAHUS KOMIICTEHIUH

HA Pa3JIMYHBIX 3TANAaX UX GopMUPOBaAHUSA, ONIHUCAHUE KA OLlCHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIsi
Pe3ynpTarsl TEKYyIIEr0 KOHTPOJIS 3HAHUNA U MEKCECCHOHHOM aTTEeCTalluN
OLICHUBAIOTCA I10 CIEAYIOLIEN CUCTEME: «aTTECTOBAHY;
«HE aTTECTOBAH).

Pe3yabTaTh 00y4enus,

aHajn3a
3alIUIICHHOCTH
KOMITHIOTEPHBIX
CHCTEM M CCTCH;
TIPUHITUTIBI
MOHUTOPUHTA U
ayJATa

3aIIUIEHHOCTH
KOMITBIOTEPHBIX CUCTEM U
ceTeil; NPUHITUIIBI
MOHUTOPUHTA U ayAuTa

CPOK, IIPELyCMOT-
peHHBII B pabounx
nporpammax

Komme- XapaKTepU3yIoUiHe
Kpurepuu onenuBanus ATTecTOBaH He arrecTroBan
TEeHIUA c¢()OpMHPOBAHHOCTH
KOMIIETCHIIMHU
OIlK-4.2 3HATH METOJIbI 3HAHWE METOIbI aHAJIN3a Brimonaenue pabot B| HeBwimosHeHue paboT

B CPOK, TIPETYCMOT-
peHHBII B pabounx
nporpammax

YMETh
aHAJIM3UPOBAThH
3alHAIIEHHOCTh U
MIPOBOIUTH
MOHHTOPUHT
KOMITHIOTEPHBIX
CHCTEM

YMEHHE aHAIM3HPOBATh
3aIIUIIEHHOCTD U POBOJIUTH
MOHHUTOPHHT KOMITBIOTEPHBIX
CUCTEM

BrimonHenue pabot B
CPOK, IIPELyCMOT-
PEHHBIH B pabounx
nporpammax

Hespimonmuenue padot
B CPOK, IIPEIYCMOT-
PEHHBIH B pabounx

nporpammax

BJIa/ICTh HABBIKAMHU
KOHTPOJIBHBIX
MPOBEPOK
PaboTOCIIOCOOHOCTH
W 3aIUIIEHHOCTH
cerei

BJIAJCHUEC HABBIKAMUAU
KOHTPOJIBHBIX TIPOBEPOK
paboToCoCOOHOCTH U
3aIUIIEHHOCTU CEeTEH

BrimoHenue pabot B
CPOK, IIPELyCMOT-
PEHHBIH B pabo4mnx
nporpammax

Hespimonmuenue padot
B CPOK, MPEIyCMOT-
PEHHBIH B pabo4mnx

nporpamMmax

7.1.2 JTanm npoMe:KyTOYHOI0 KOHTPOJISI 3HAHU I
Pe3ynpraThl mpoMexXyTOYHOr0 KOHTPOJIS 3HAaHUH oLeHnBaroTcs B 8, 9, 10
ceMecTpe AJisi OUHOM (HOpMBI 0O0yUEHUS IO JBYX/YEThIPEXOaIIbHONU CUCTEME:
«324TEHO»
«HE 3aUTCHO»

Komme-
TeHIHS

Pe3yabTaTh 00y4enus,
XapaKTepu3yolue
c¢opMHPOBAHHOCTH
KOMIeTeHIHH

KpuTtepuu oneHuBaHus

3aureHo

He 3auTeHno

OIIK-4.2

3HATHh MCTO/IBI
aHajn3a
3alIUIICHHOCTH
KOMITHIOTEPHBIX
CHCTEM M CCTCH;
TIPUHITUTIBI
MOHUTOPHHTA U
ayJInTa

Tect

Brinonnenue tecra
Ha 70-100%

Brimonnenune menee
70%

YMETh
aHAJIM3UPOBAThH
3aIUIIEHHOCTh U

Pemenne CTaHAAapPTHBIX
MPaKTUYCCKUX 3a1a4

IIponemoncTpupoBa H
BEpHBIN XOJ pe-

3ama4um He pelIeHBI




IIPOBOJUTH
MOHUTOPUHT
KOMITBIOTCPHBIX
CUCTEM

LIEHHS B OOJIBIINH-
CTBE 3a7a4

BJIaJIeTh HAaBBIKAMHU
KOHTPOJIbHBIX
MPOBEPOK
PaboTOCIIOCOOHOCTH

PeleHre NpuKIaIHbIX 33124 B
KOHKPETHOW MpeIMETHOM 00-
nacTu

[IpogemoHCcTpHUpOBa H
BEPHBIN X0 pelIeHus
B OOJBIIMHCTBE 3a/1a4

3aauu He pelIeHbI

cerel

1 3alIIMINCHHOCTHU

WU
«OTIINYHOY;
«XOpOLLIOY;
«YJOBJIETBOPUTEIBHOY;
«HEYJIOBJIETBOPUTEIBHOY.

Pe3ysabTaThl 00yue-
HHUSA, XapaKTepH-
I:::::; ,3yu?mue b OI:E::::::’I OTau4Ho Xopouo Yaosua. Heynosi1.
copmupoBaHHOCTb
KOMIIETCHIIUH
OIIK-4.2 3Hathb (mepeHo- Tect Brmmonnenve | Beimonnenue | Beimonnenue | B tecte me-
cuTCA U3 paszaena 3 tecta Ha 90- | Tecta Ha 80- |Tecrana 7080% | Hee 70%
paboucii mpo- 100% 90% MPABHIBHBIX
rpaMMBbI) OTBETOB
yMeThb (iepeHo-  |Penienne 3anauu pe- | Ilpopemonctp | Ilpogemonctp | 3amauu He
CUTCS U3 pa3zena 3 |CTaHIapTHBIX IICHBI B TIOJI- |MPOBAH BEPHBIN| UPOBAH BEPHBIN |  PEIICHBI
paboueii npo- MPaKTUYECKNX HOM 00BEME M | XOJ PEIICHHs | XOJl PEILCHHUS B
rpamMMBbI) 3a1a4 MOTYYeHBI BCEX, HO HE | OOJBLIMHCTBE
BEPHBIC OTBETHI|  IOJyUYEH 3a1a4
BEPHBIN OTBET
BO BCEX 3aja-
gax
BIaneTh(TIepeHo- |Pemenne npu- 3anmaun pe- | Ilpomemonctp | Ilpomemonctp | 3amauu He
CUTCA U3 pa3zienia 3 [KIagHbIX 3a0a9 B | IICHBI B TIOJ- |MPOBaH BEPHBIN| HPOBAH BEPHBIN |  PEIICHBI
pabodeii mpo- KOHKPETHON HOM 00BEME M | XOM PELICHHS | XOJ PEIICHHS B
TpaMMBI) MpeMETHON TIOJTYYeHBI BCEX, HO HE | OOJBIIMHCTBE
oOmacTu BEPHBIC OTBETHI|  IMOJy4YeH 3amaq
BEpPHBIN OTBET
BO BCEX 3ajia-
gax

7.2 IlpuMepHBbIii NepeYyeHb OLEHOYHBIX CPeJACTB (THUIOBbIE KOHTPOJIb-
Hble 3a/laHUfl WJIN HHble MATepPHAJIbl, HeOOXOAMMble ISl OLEHKHU 3HAHWIA,
YMEHU, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHbIi

TEeCTUPOBAHUIO
1. Yrto Takoe cucrema?
MHO0KECTBO 3JIEMEHTOB
MHOKECTBO 3JICMEHTOB U CBSI3eH
MHOKEeCTBO 3JIEMEHTOB U CBSI3€il Me:K1y HUMH
2. Ecmu napa (x,y)eR:, TO B CUCTEME...

nepeyeHb

3aJaHul

il 1

MOoArOTOBKM

K



CYIIECTBYET CBSI3b OT 2 K y CYIIECTBYET CBA3b OT y K 2 HET CBSA3HU
3. Onpenenure THI OTHOIICHHHA R o V xV xV = V°

OWHapHbIC

TePHAPHbIE

BTOPOCTEIICHHBIE

4. Yto obo3HAUaeT HHJAEKC IBS=V,p ?

aApHOCTh OTHOILLICHUH
BO3MOKHOCTb Pa3/ii4aTh OTHOLUEHMS OJHOM U TOH K€ aPHOCTH
MECTOIIOJIOKEHHUE DJIEMEHTA CUCTEMBI
5. Kakue npeaukaThl XapakTepu3yrT B3aUMHOE PACIIOJIOKEHHUE SJIEMEHTOB
PJ
P> j+
Pj
6. B xakom cityyae npearKaTbl MECTOITOJIOKEHUS JIIEMEHTOB WM TPy
AJIEMEHTOB UTPAIOT CYHIECTBEHHYIO POJIb JIJIs1 PACIIPEEICHHBIX CUCTEM
(pYyHKIMOHMPOBAHHE CHCTEMBI
aHAJIN3 CHCTEMBI
CHHTE3 CUCTEMbI
7. KakuMu MOTyT OBITh pacipe/ieIEHHbIE CUCTEMBI
HeNpepbIBHBIMU
HaIlpaBJIECHHBIMU
AUCKPETHBIMH
8. HazoBuTe OCHOBHBIEC XapaKTEPUCTUKN HEMPEPHIBHOM pacnpe/ieIEHHON
CUCTEMBI
MaKCHUMaJIbHas YJaJE€HHOCTb AJIEMEHTOB APYT OT Apyra
0eCKOHEYHOE KOJIHYECTBO 3JIEMEHTOB
MeKAY ABYMS JTI00BIMH 3JIeMEHTAMH HAXOJAUTCH elle OAMH 3JIEMEHT
9. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKHU TUCKPETHBIX PaCIpeeICHHbIX
CUCTEM
3JIEMEHTBI CHCTEMbI Y€TKO O4YePUYEHbI
MeKAY ABYMS COCeTHMMMU 3JIeMEHTAMHM APYTHX 3JIEMEHTOB HET
OTPEICIICHHOE KOJNYECTBO AJIEMEHTOB
10. Jlnst kakux pacupeeleHHbIX CUCTEM XapaKTepHO OMHAPHOE OTHOIICHHE
"OBITH COCEJHUMHU dJIEMEeHTamMu"
HETPEPHIBHBIX
HaIlpaBJIEHHBIX
JTUCKPETHBIX
11. YTO U3 nepeyncieHHOro MOXXHO OTHECTH K pacpeIeICHHbIM CUCTEMAM
3JIEKTPOCETH
JIOTHYECKHEe CHCTEMBbI
KOpHopanun
12. Ha3zoBuTte "ecTeCTBEHHBIE pacipeaeI€HHbIC CUCTEMBI"
rocy1apcTBeHHOE U MYHMIUIIAJIbHOE YIIPABJICHHE
KOpHopauuu



ra3oBble CeTH

7.2.2 TlpumepHblii mnepevYeHb 3aJaHUM [JIsl PeELIeHUs] CTAHAAPTHBIX
3ama4

1. PacrnpenesieHHbIE CHCTEMBI - 3TO CUCTEMBI, KOTOPBIE ITPEAHA3HAYEHBI IS
paboThl TOJIBKO HA OAHOM IEPCOHAILHOM KOMIIBIOTEPE WM pabouell CTaHLIUU

Ha OJIHOM IIpolieccope MO0 Ha UHTErPUPOBAHHOM IPYIIIIE IPOLIECCOPOB

Ha c1ab0 MHTErPUPOBAHHOM TPYIIIE MAapajyIeNbHO padOTaIOMUX MPOLECCO-
POB, CBSI3aHHBIX Y€pe3 CETb.

2. B Kakoil TeXHOJIOTUU pacHpeeIeHHON 00pabOTKU JaHHBIX HCHOJIb3YIOT
koruto B/, pazMenieHHy0 Ha IPyroM KOMIBIOTEPE CETH I aBTOHOMHOW paOOThI
M0JIb30BaTENEH, MOATOMY TMOJB30BaTENM pPabOTAlOT aBTOHOMHO C OOLIMMH JaH-
HBIMH, PACTUPAKUPOBAHHBIMU IO JOKAJIBHBIM 0a3aM JaHHbIX.

TexHoI0TNM KIMEeHT-CEPBEP

TexHOoa0rny perMuUpPOBaHUS

TexHOI0run 0OBEKTHOTO CBSI3bIBAHUS

3. K OCHOBHBIM NPUHILIUIIAM pacHpeeIeHHON 0a3bl JAHHBIX OTHOCSTCS

M30JMPOBAHHOCTD MOJI30BATENEH IPYT OT Apyra

HEIMPEPHIBHOCTH ()YHKIIMOHUPOBAHUS

HE3aBUCUMOCTH OT (pparMeHTaluH TaHHbIX

4. Kakoro u3 0CHOBHBIX CTaHJIApPTOB IpomexyTouHoro 110 mist nognepxku
pacnpeiesieHHbIX 00ObEKTHBIX BBIYMCIIEHUN HE CYILIECTBYET?

DLINK

CORBA

DCOM

5. OcnoBubiMu QpyHkuuamu ODBC API sBastores:

¢bynkunu uHcTaanun ODBC u HCTOYHUKOB JaHHBIX

byHKIMU pacnpeneneHus 00beKTOB

(GyHKUMU yripaBiieHus (HailsioBoil cucTeMoit

6. Apxurektypa ODBC npeacraiieHa CleayOIUMA KOMIOHEHTAMU:

IIPOBANAEDP APaNBEPOB

MEHEKEP ApaBEPOB

MEHEKEP PECYPCOB

7. Pa30Ouenue TaOIUIBI 10 CTPOKAM C LIEJbIO XPaHEHUS B Pa3Iu4HbIX 0a3ax
JAHHBIX 3TO:

I" opusoHTanbHasa pparMeHTanus

BeprtukanbHas pparmMeHTanus

[Ipo3paunas pparmenranus

8. Pa3zOueHue Tabnuipl 1O CTONOLAM C LENbI0 XPaHEHUS B Pa3IMYHbIX 0a3ax
JaHHBIX TO

I" opuzonTanpHas pparmeHranus

BeprukanbHas ¢pparmeHTanys

[Ipo3paunas pparmenranyus

9. BO3MOXHOCTB pacIpelesIeHHOTO Pa3MEIIECHUs aHHBIX, JIOTHYECKU
IPECTaBISIONINX CO00M eIMHOE LIETI0e, HA3bIBAETCS:

JIOKaJbHasi aBTOHOMUS



HeTpepbIBHBIE OTlepaluu
npo3pavHast pparMeHTaIHs

7.2.3 IlpuMepHbIii nepevyeHb 3aIaHU AJIs1 pellleHUs NPUKJIATHbIX
3aga4

1. Yro noHMMaeTcs Mo TEPMUHOM HAJIOKEHUE PYTUHBI HA BEPIIUHY OJHO
coOBITHE BJIEUET 3a COOOM Apyroe coObITHE

HCIOJIb30BAHME ONMUCAHUSA OJHOM PYTHHBI /151 OIUHAKOBBIX IO (PYHK-
HUOHMPOBAHUIO NePpUPEePUHHBIX Y3J10B

NEUCTBUS, ONMUCAHHBIE B COOBITUIMHOMN CEKIIMH, BHIMOJIHAIOTCS MTHOBEHHO

2. Kaxkoe Ha3BaHH€ NOJIy4HJIa TEXHOJIOTUS UCIIOJIb30BAHUS TTI00AIbHOM CeTH
KOMIIBIOTEPOB JIJISI PELIEHUS CIIOKHOM 3a/1auun

Grid

Site

Web

[lox cTeneHpr0 OTHOIEHNS IOHUMAETCHA. ..

KOJINYeCTBO aTpuOYyTOB

KOJIMYECTBO KOPTEKEN

KOJIMYECTBO CTPOK

3. C noMOIIbI0 KaKOTo aIropuT™Ma NpoOU3BOAUTCA IOUCK UICHTHPHUKATOPA C
HauOOJIbIIIEH OIIEHKON

ACHEHTPAJTU30BAHHOI0 AJITOPUTMA

AIrOPUTMA CMELIEHUS

anroput™a Tappu

4. B KakoM cJ0€ OTCYTCTBYET OIHUCAHHUE CBSI3EH MEXKIY Y3JIaMU

COOOLICHUI

CTPYKTYPBI

AJITOPUTMOB

5. Ha3zoBute ocHoBHbIE 3a1auu PPICO

HHTErpanus ¢ aHaJI0roBbIMU HHPOPMANMOHHBIMHU CHCTEMAMM

COBMECTHOE MCII0JIb30BaHUE BHIYHCIUTEIBLHBIX PeCyPCOB 3alIUTA

uHopMannu

6. Kakyro cTpykTypy UMeeT 00BEKT aBTOMaTU3AIUU

reorpapuuecKu pacnpeeIeHHYI CTPYKTYpyY

PETMOHAIIBHYIO CTPYKTYPY

reorpapuuecku COCpeJOTOUEHHYIO CTPYKTYPY

7. Tlomcucrema MOATOTOBKY U MPUHATHS PEIICHUHN UCTIONB3YyEeT HHPOpMa-
LU0, MTOJIy4aeMyI0 U3.

MOACHUCTEMBbI MOHUTOPHHI A

xpannwsmma PPUCO

MOJICUCTEMBI BHYTPEHHETO JOKYMEHTO000pOTa

8. B kakom ciyyae BO3HMKAeT BepTHKaIbHAas (hparMeHTaLns

[0 pa3IMYHBIM caiiTaM pacnpezesieHa HHpOopMalys O pa3INdHbIX CYLTHO-
CTSX IIPEAMETHOMN 00J1acTH

MCTOYHUKH JTAHHBIX U MOJb30BATEIU MPUBA3aHbI K CaliTaM, HAXOASIIMMCS B



pPa3NUYHBIX TOYKaX (PU3UYECKOTO MPOCTPAHCTBA, A PEISIHMOHHBIE CXEMBbI, KOTO-
PBIMU OHHU TOJIB3YIOTCS, MOTYT OBITh OJIMHAKOBBI

00 OTHUX M TeX :Ke CYIIHOCTSIX Ha Pa3HbIX caiiTax nmeercsi HnHGopmanus
pa3Horo poaa

9. Jlns yero HeOOXOAMMO BECTH LIEHTPATU30BaHHYI0 0a3y nqanusix PPMICO

1151 o0ecrieyeHus1 ypaBJIeHUsI CUCTeMO

111 POPMHUPOBAHUS TUIIOBBIX JOKYMEHTOB

11 00ecneueHrs eIMHOTO HHTepdeiica MoIb30BaTENs

K perummkannyu MOKHO OTHECTH

CO3/1aHHe KOMMH HEKOTOPbIX (PPArMEeHTOB OTHOILICHHUI

OTHOBPEMEHHOE XPaHEeHHEe HeCKOJIbKHMX KONMUI HA Pa3HbIX calTax

MOBBIIIEHUE HAZIS)KHOCTU XPAHEHUS TaHHBIX

10. B xakoM alropuTMme Ka)Ablii WHUIUATOP BBIYUCISAET CIIMCOK HUJEHTH-
($uKaTOpOB BCEX MHUIIMATOPOB

anroput™ Tappu

anroput™ Yaunra-Pobeprca

ajaroput™m Jlesana

7.2.3. IlpuMepHBIil NepevyeHb 3aIaHUH A/l PelleHUus] NMPUKJIAJAHBIX 3a-
aaq

1. TMoxcucrema MOATOTOBKH W MPUHATHUS PELICHUM MCHONB3yeT HH(pOpMa-
LU0, TIOJIy4aeMYIO U3...

MOACHCTEeMbI MOHUTOPHUHIA

xpanuiuima PPUCO

MOJICUCTEMbI BHYTPEHHETO JOKYMEHTO000pOTa

2. B kakoMm ciyyae BO3HUKAET BepTUKaJIbHas (hparMeHTaIus

0 pa3IMYHBIM caiTaM pacnpenesieHa MH(opMalus O pa3Iu4HbIX CYIIHO-
CTSIX MPEMETHOM 001acTH

VMCTOYHUKH JTAHHBIX U ITOJIb30BATENN NPUBA3aHbI K CalTaM, HAXOAALIUMCS B
pa3IMYHBIX TOYKAX (PU3MUYECKOTO MPOCTPAHCTBA, a PEISLIUOHHBIE CXEMBbI, KOTO-
PBIMU OHH TOJIB3YIOTCS, MOTYT OBITh OJIMHAKOBBI

00 OJHHX H TeX Ke CYIIHOCTAX Ha pa3HbIX cailTax nuMeercsi HHGopManus
Pa3HOro poaa

3. s 4Yero Heo0OXO0AMMO BECTH LEHTPAJIM30BAHHYIO 0a3y JAaHHBIX
PPUCO

1JIs1 o0ecneYyeHUus ynpaBJIeHUs CHCTEMOM

U1l POpMUPOBAHUS TUIIOBBIX IOKYMEHTOB

JUTs 0OecTieueHnst eUHOTO HHTep(deiica moIb30BaTesl

4. K perumkanuyu MOKHO OTHECTH

CO3JaHHe KONMUU HEKOTOPbIX parMeHTOB OTHOLICHU M

O/THOBPEMEHHOE XPaHEeHHEe HECKOJIbKUX KOMUU HA Pa3HbIX cAaUTaX

MTOBBILIEHNE HAJIE)KHOCTH XPAHEHHUSI TAHHBIX

5. Hazosure paznmuuus mexay ['pug u ciyx6oit WWW

noj/iep:KuBaeT padoTy ¢ pacnpeaejeHHoil nuHgopmanmei

HCMOJIb30BaHME PACIpe/leICHHBIX BBIYMCINTEIbHBIX MOIIHOCTEM



CKPBITOC MCCTOHAXO0KACHNEC PECYPCOB

6. B kakux cuctemax UCHOJIb3yeTCsl 00bEIMHEHUE PA3HOPOIHBIX CUCTEM
MOJEIIUPOBAHUS

HLA

Task-Kit

DIS

7. K deneparam ogHoit henepariiu MOTYT ObITh OTHECEHBL. ..

TPeHaKepPbI

NMporpamMmalI Uisi cO0Opa TaHHBIX

HMUTAIUOHHBIE MOIeJIN

8. O KakoM CBOMCTBE areHTa UJET peub, €CIIM areHT MOXKET TPaHCIOPTUPO-
BaTh ceOs C OJIHOM MAaIlIMHBI HAa IPYTYIO

MOOMJILHOCTD

THOKOCTh

WHJIMBUTyJIbHOCTh

9. Kak 3By4uT Teopema Teopuu rpagos

CyMMa CTyIeHeil y3/10B PaBHA YIBOCHHOMY 4YHCJIy pedep

CyMMa CTETICHEH y3JI0B paBHA 4Cily pedep

CyMMa y3JI0B paBHa 4HuCiIy pedep

10. C nmomol1ipto Kako# Iporeaypbl MOXKXHO U3BJI€Ub MPOGUIHHBIC 3HAHUS U3
UH(OPMAITMOHHBIX CUCTEM

data mining

data maxing

data

11. Kaxkas npoGiemMa 6e30macHOCTH HE UMEET aHayiora Cpeau mpooJieM Ha-
JEAKHOCTH

MEepUOINYECKOE BO3SHUKHOBEHUE OLITUOOK

U3MeHeHu# PyHKIui nepegaun nHbopMaImu

yreuka HHGOpMAUMH NPH HECAHKIIMOHUPOBAHHOM JI0CTYIIE

12. B kakoii cucteme GyHKIIMOHUPOBaHUE 1eMeHTOB 13 U 3aBUCUT OT UX
MECTOIOJIOKEHUS

KakK B TOM, TaK U B APYroun

B pacnpe/e/ieHHOM cucreMe

B COCPEJIOTOYEHHOW CUCTEME

13. HazoBute ocHOBHBIE BapuaHThl foctyna kK PPICO

o01ue ceTy 1 001HMe ceTeBbIe CIYKObI

BHYTpHCETEBbIE CPEACTBA J0CTYNA, MCIOJIb3YIONIHE CEeTH HE3aBUCHUMBIX
NpoBaliIepoOB

BHYTpHCeTeBbIE CPEACTBA JOCTYIA, 0OCHOBAHHBbIE HA KOPIMOPATHBHOM
(pu3nYecKkoM ypoBHE TPAHCIIOPTHOM CeTH

14. B yeM MOXeET COCTOSITh HapylIEHHE O€30MaCHOCTH 3JIEMEHTOB CUCTEMBI,
OCYHIIECTBIISIONMUX 00paboTKy HHbOpMAIu

0TKAa3 B padorte

HECAHKIIMOHMPOBAHHBIN J0CTYNN K HWH(OPMALMH TOCTOSIHHOE WJIN



eUHUYHOE U3MEHeHHe (PYHKIUH

15. B ueMm 3axiouaercss HapylleHHE O€30IaCHOCTHUAIIEMEHTOB CHCTEMBI,
OCYIIECTBISIONIUX Mepenavy nHpopManuu

OJTHOCTOPOHHEe NpeKpalleHHe Nepeaadn

U3MEHEHUEe PyHKIUN

3aMeHa OJJHUX COO0IIeHnI IPYyruMu

16. Yro moHmMaercs MoJ CTaHAAPTU3ALMEN MHOXKECTBO PECYpPCOB, yIpaB-
JSIEMBIX 110 OJJTHUM M TE€M K€ MpaBuiIaM

(exepanusi MOCTPOECHA HA OTKPBITHIX CTAHAAPTAX, NPOTOKOJIAX M HH-
Tepgeiicax

CKPBITOE MECTOHAXO0XACHHUE U IPUHAIIICKHOCTh PECYPCOB B COOOIIECTBE

17. na  KakoW  NOJCUCTEMBbI  pe3yjibTaThl  PabOThl  MOACHCTEMBI
MOHMTOpPUHTA OyAyT SIBISTHCS UCXOIHOM MH(pOpManuen

AJISl NOJACHCTEMbI NIPUHATHS pPelleHui

JUTSI TOACUCTEMBI TIOJIEPKKU 00pa30BaTENBHOTO ITpoliecca

U1 TTOJICUCTEMBI BHYTPEHHETO JOKYMEHTO000pOTa

18. Kaxkas moacucrema pemaet 3aavdy uaeHTUGUKaum

MOJICUCTEMA MPUHATHUS PELICHHH

noacucrema EI'D

MoJCMCTeMAa MOHUTOPHHTIA

19. UYto Takoe permkanys

HAJIM4ue Konuil pparMeHToB HA TeX WM MHBIX CAalTaxX

n00aBJIeHNE U YAAJIEHUE JIOKAIBbHBIX CAalTOB

pazzie’eHue HEKOTOPOro OTHOLIEHWsS Ha YacTH, HaXOMSIIMECS Ha Pa3HbIX
canuTax

20 B xakowm citydae BeInostHseTCs riporieaypa (Migrate())

ecyu aucnepcus KO3 PUIMeHTa 3arpy3ku HIKe COOTBETCTBYIOIIETO Topora

ecnu aucrnepcust KodpuiueHTa 3arpy3ki paBHa COOTBETCTBYIOIIEMY IO-
pory

eciau aucnepcusi ko3dgduuuenta 3arpy3ku Bblllle COOTBETCTBYHOLIEI0
nopora

7.2.4 IlpuMepHBbIii NepevYeHb BOMPOCOB ISl NOJATOTOBKH K 3a4eTy

BBonnast yacte. Ilonstue pacnpeneneHHoid cucreMbl. OCOOEHHOCTH pac-
npeneneHHbix cucteM. [Ipumepsl m npumenenus. IlapamienbHble W pacmpeze-
JICHHBIE CUCTEMbI. APXUTEKTYpPHbIE OCOOCHHOCTH: CEPBHUCHI, POJIA U apXHU
TEKTYpHbIE  CTWIW;,  KIHMEHT-CEPBEP;  OJHOPAHTOBBIE  CETH;  CEPBUCHO-
OpUEHTUpPOBaHHAsl apxuTekTypa. JluzallH MacmTaOupyeMbIX pacrpeaeIeHHbIX
CUCTEM: MacIITaOMpPyeMOCTh; OCOOCHHOCTH TIPOEKTUPOBAHUS PACIPENCTICHHBIX
CHCTEM.

Monenu.

BBenenue B MOAENMpPOBAHUE U TTOHATHE MOJEIU. MoJienb pacipe/ieIeHHOrO
WCIIOJTHEHHMSI: 00111ee OMHMCaHNe; MOIeNTb KOMMYHHUKAITMOHHOTO KaHaa; COOBITHITHOE
OMHCAaHWE; YIOpsAoYMBaHue CcOObITUH. OTHOIIEHWE TPUIUMHHOTO MPEIIIECT-
BoBaHus. Jlornueckoe Bpemsi. OTMeTkn BpeMeHnu JlammnopTa: peanu3anus Joruye-



CKMX YacOB; CKaJsIPHOE BPEMS; BEKTOPHOE BPEMS; AJTOPUTMBI PEANIM3ALUN BEK-
TOpHBIX YacoB. CHHXpPOHHOE M ACHHXPOHHOE HWCIIOJIHEHHE: BBEICHHE; AIMYJIALUH
CUHXPOHHBIX CHCTEM aCMHXPOHHBIMH M Ha000poT. Mojiean O0TKa30B: OTKa3bl MPO-
LIECCOB; OTKa3bl KOMMYHUKAIIMOHHBIX KAHAJIOB; MEPAPXHUS MOJEJIEH HEUCIPaBHO-
cti. CBOMCTBa pacnpeelieHHbIX anropuTMoB. ['100ansHOE cOCTOsTHUE: pacripese-
JeHHasi cOOpKa Mycopa; pacipeeieHHOe 0OHApYKEHUE TYIHKOB; paclpeaesieHHOEe
oOHapyKeHHe 3aBepIIeHU; HUKCAIUs TI00ATEHOTO COCTOSTHHS.

KoMmmyHukanmonHnas nojcucreMa. Beenenre U coctaB KOMMYHUKAIIMOHHON
noacuctembl. CocTaB KOMMYHUKAIIMOHHON TojacucTeMbl. CeTH U CeTeBble TEXHO-
JIOTUU: THUIBI CETEeH; KIIIOUeBble MPOOJIEMbl MCIOIb30BAHUS CETEH B paclpe/esieH-
HBIX CHCTeMax; MPUHIMIBI OCTPOEHUSI ceTeid. MapipyTu3aius U alrOpUTMbl Ha
rpadax: rpadpl; aaropuTMbl MapUIpyTU3aLMU. MeXnpoueccHblii oOMeH: 0coOeH-
HOCTH OOMEHa COOOIEHUAMH; aJpecalys, IIMPOKOBEIIATEbHBIE U MHOTOAIPECHbBIE
pacceuikn, IP-multicast. Y gajneHHbBIE BBI30BBI: MPOTOKOJ «3alpoc-0TBET» (request-
reply); yHaJeHHBI BBI30B MpPOLEAYPHI; MPUMEpP YJIAJICHHOIO BbI30Ba — BEO
cepBuchl. KocBennbie (indirect) KOMMyHUKAIMK: O4epeid cooOImenuii. ['pynmnosbie
KOMMYHHMKAIMH: KOOPAWHALIUS U COTJIache B IPYIIOBBIX KOMMYHHUKAIUIX, Oa30BbIE
MHOT0aJJpECHBIE PACCBUIKH, HA/IE)KHAsE MHOTOAIPECHAsI PACCHUIKA, YIOPSIOYEHHBIE
MHOT03JJPECHBIE PACCBIIKH, OTKPBITHIE TPYNIIBLI U BUPTYAJIbHASI CHHXPOHHOCTD

CunxpoHu3zanus

BBenenue. ANropuTMbl CUHXPOHU3ALMK 4acoB: anroput™ Kpucrtuana; an-
roput™ bepkin; ycpeasstonue aaroputMel. AIroput™Mel Beioopa. Pacnipeaenennoe
B3auMouckiItoueHue. KoHceHcyc: BBelleHrE; MOJIENIb CUCTEMbl 1 OCHOBHBIE OIpE-
JIEJICHMS]; COTJIaCHE B CHCTEMax C OTKa3aMH; OTCYTCTBUE JI€TEPMUHHUPOBAHHOIO
pelIeHusl B aCHHXPOHHBIX CUCTEMax; crnocodbl 00xona pesynbrata FLP impossi-
bility; anroput™ PAXOS. PacripeneneHHble TpaH3aKIMN: BBEJICHHUE; CBOU
ctBa ACID; Tunbl TpaH3aKlMil; KOMIIOHEHTbI apXUTEKTYpbl, HEOOXOAUMBIE IS
MOJAJIEPKKU PACHpPENENICHHbIX TPaH3aKUWW; yIpaBieHUE NapajUIeIbHbIM BBINOJ-
HEHUEM TpaH3aKUMW; METOJ, BPEMEHHBIX METOK; KOHTPOJb MapajuieIbHOTO HC-
NOJIHEHHSI TPAH3AKIUI B HEKOTOPBIX IMOMYJSPHBIX PaCIpEACIICHHBIX CUCTEMAXx;
IIPOTOKOJIBI PACIIPEAEICHHOTO 3aBEPIICHMS; BOCCTAHOBIEHHUE ITOCIIE OTKAa30B; CO3-
JJaHUE KOHTPOJIBHBIX TOYEK M OTKAT ITyTEM BOCCTAHOBJICHUS

Penukanysi 1 KOHCUCTEHTHOCTh

Beeaenue. Mogens U apXUTEKTypa yIpPaBJICHUS PEILNIMLIUPOBAHHBIMM J1aH-
HeiMH. [laccuBHas m akTuBHas permkanud. OTKa30yCTOMYMBOCTB CEpBHCA pEIl-
JUKanud. Mojenn KOHCHCTEHTHOCTH: MOJEIN HENPOTUBOPEYUBOCTH, OPUEHTHUPO-
BaHHBIC HAa JIAHHBIE; MOJEJIM HENPOTUBOPEUYNBOCTH, OPUEHTUPOBAHHBIC HA KIMECHTA.
[ToreHunanbHast COIIACOBAHHOCTb, IPOTOKOJBI KBOpyma. Pa3smemenue u 00-
HOBJICHUE PEILJIUK

Cucrembl XpaHEHUs JAHHBIX

Beeaenue. Kpatkuii 0030p COBPEMEHHBIX MOAXOAO0B K MOCTPOECHUIO CUCTEM
pacnpeieIEeHHOT0 XPAaHEHMs] JaHHBIX: MPOTPAMMHO-ONPEAEISIEMbIE XPAaHUIHILA;
MEXaHHU3M XpaHEeHHs JAaHHBIX Ha YpOBHE OOBEKTOB; apXUTEKTypHBIE OCOOECHHOCTH;
MEXaHU3M PEryIupyeMor M30BITOYHOCTH; MEXaHU3M reoperuukanuu; [IpoOiaembl
teopeMbl CAP. PacnipenenenHble kinactepHble (aiioBble cucTeMbl. [IMpUHroBbIE



CUCTEMBI: OJHOpAHIOBblE (MMPUHIOBBIE) CETH; Macirabupyemocts P2P-cerei;
BitTorrent; DHT — pacnpenenennsie xem-tabmauiel; OezonmacHocTs P2P-cereii;
HEKOTOpbIe MepbI 3auThl P2P cereit

7.2.5 IlpuMepHbIii mNepevYeHb 3aJaHMH [JIsl PpelleHHs TNPHUKJIATHBIX
3aaa4

TexHonornu u maropmsl pacnpeneaéHHON 00padOTKU OONBIINX JTaHHBIX
Apache Hadoop: HDFS, MapReduce. Apache Spark: apxurexrypa pacnpenenén-
HOTO TpUJIOKEHUs, OCHOBHblE KoHuenuuu (RDD, ocHoBHbIE 3Tambl 00pabOTKH
JaHHBIX, 3arpy3Ka JaHHBIX U3 BHEIIHETO XpaHWINIIA, yIIpaBiIeHHe namaThio); Data
Frame API u Spark SQL; co3nanue, HacTpoiika u 3amyck Spark mpoekra

3HAKOMCTBO C KOHTEWHEPHBIMU TEXHOJOIMsAMHU M mnatgopmamu Docker u
Kubernetes

OOnayHble BBIYUCICHUSA: MOJEIN Pa3BEPTHIBAHUSA: YACTHOE U MYyOIMYHOE,
oOmiecTBeHHOE M TuUOpugHOE o6Osaka. Mojenu oO0CTyKHBaHUS: TNPOTPAMMHOE
o0ecrnieyeHne Kak yciyra; miaaTgopMa Kak yciyra; nHGpacTpyKTypa Kak yciyra.

ApXUTEKTypHbIE 1a0JI0HBI (aTTepHbl) poekTupoBanus PC.

OnHOY3/0BbIE MATTEPHBI TPOEKTUPOBAHUS

[TaTTepn Sidecar

[Tpumep peanuzanuu narrepHa Sidecar. [loGaBnenue Bo3moxkunoct HTTPS-
COEIMHEHUS K YHACJIEI0BAaHHOMY CEPBHCY

Junamuyeckas KoHpUrypaius ¢ ToMouIsio narrepHa Sidecar

MoaynbHbIE KOHTEUHEPHI IPUII0KEHUN

[TatTepn Ambassador

Hcnons3oBanue narrepHa Ambassador aiis mapaupoBaHusi cepBHca

Hcnonr3oBanne marrepHa Ambassador s peanmu3anuyd  CepBHUCa-
OCpeTHUKA

Hcnonb3zoBanne narrepHa Ambassador s MpOBEEHUS SKCIIEPUMEHTOB U
pazzieneHus 3amnpocoB

[TaTTepHBI TPOEKTUPOBAHUS OOCITYKHBAIOIINX CUCTEM

BBenenne B MukpocepBuChl. PenuimpoBaHHbIe CEPBUCHI C pacpeneICHUEM
Harpy3ku. CepBuChI 0€3 BHYTPEHHErOo COCTOsSHUA. J[aTYMKW TOTOBHOCTH IS
OanmancupoBIrKa Harpy3ku. CepBUCH ¢ 3akperieHreM ceccuil. CepBUCHI C peri-
JYKauuen Ha ypoBHe npwioxeHus. lllapauposanHble cepsucsl. IllapaupoBanue
xoma. [lapaupyromme ¢ynkmuu. [llapaupoBanue pemauIIMpOBaHHBIX CEPBHCOB.
CucTeMsl ¢ «ropsuuM» HIapIUPOBaHUEM.

OyHKIIMU U COOBITHIHO-OpHEeHTHpOBaHHAs oOpaboTtka. Ilarrepusr FaaS.

CoObITHITHO-OpUEHTHPOBaHHAsT TTakeTHast oOpaboTtka. IlaTTepHbl COOBITHIA-
HO-OopueHTHpoBaHHON 00padoTku: I[latrrepn Copier. Ilarrepn Filter. Ilattepn
Splitter. [Tarrepn Sharder. [TaTTepn Merger

besonacHocth cucrem BigData. OcoOeHHOCTH peanu3anuu HHPOPMAaIMOH-
HoUl Oe3omacHocTu (Hanee Mb) B o3epe mannbix Hadoop. Cnenuduueckue yrpossl
Wb cymectByromue B o3epe naHHbIX. Opranusannonssie Mepol o b ms ozepa
naHabX. O030p mojacucTeM 0€30MacHOCTH O3epa JaHHBIX: aBTOMATHU3AIMS, ay-
TeHTU(UKAUs U 3alUTa MepUMeTpa; aBTOPHU3alMs; ayauT. 3alluTa JaHHbBIX:



mudpoBaHUE JaHHBIX; AaHTUBUPYCHAs 3alluTa JaHHBIX; snapshots; peruukanus
JAHHBIX; PE3€pBHOE KOIMHMPOBAHWE W BOCCTAHOBJIEHUE JaHHBIX. be3omacHswle mpo-
Tokonbl Kerberos u mmdposanre SSL. Hactpoiikn nHTErprpOBaHHON O€30TIaCHO-
CTH KOMIIOHEHT 3KocucTteMbl Hadoop A yHU(PHUIIMPOBAHHOTO BXO/Aa C HUCIIOJIB30-
BaHueM Single-Sign-On. Hcnonb3oBanue mnumo3a OezomacHoctd Apache Knox
Gateway. IlomuTtuku pasrpanuuenust goctyna Apache Ranger. 3ammra naHHBIX
HDFS: mmdpoBanue nannapix npu nepenave; SSL mmdpoBaHue 115 MOIKITIOUSHUS
k WebUI komnonent sxocuctembl Hadoop; ynpasnenue nocrynom k HDFS; an-
TUBHUPYCHAs 3aIlMTa B 03€pPE TAHHBIX

besonacHocTh KOHTEHHEpHBIMH TexHoJoruid u miargopm (Docker u
Kubernetes)

3ammra cepepa APl Kubernetes: ayrentudukanus, RBAC -3amura kia-
cTepa. 3amuTa y3J0B U KJACTEpa U CETU: MCHOJb30BAaHUE B MOJYJE IPOCTPAHCTB
UMEH XOCTa, KOH(QUTYpUPOBaHUE KOHTEKCTa 0€30MacHOCTH KOHTEiHepa, U30JIALus
cetu Mmoayisi. ObecrniedeHne 6e30nmacHOCTH KOHTeHHepoB Ha 6aze Docker: nmpuniumn
MUHUMAJIHBIX TpUBWIETHI;, obecrneuenue Oe3zomacHocTu identidock; moaTBep-
KJICHHUE TIPOUCXOXKJIEHUSI 00pa30B; MEXaHU3M MOATBEpPXkACHU KOHTeHTa B Docker;
oOecrnieuenue Oe3omnacHou 3arpy3ku [1O B ¢daitnmax Dockerfile; pexomenaau mno
oOecreyeHunto 0e30MacHOCTH.

be3onacHocTh 00MauHbIX BbIYMCHEHUI. ['panuipl Oe3omacHocTu. Mojnenb
cteka Cloud Security Alliance (CSA). KonTposb goctymna. Ayautropckas mpoBepKa.
Ayrentudukanus. Aropusanus. M3onupoBanHbli noctyn K aaHHbIM:Brokered
Cloud Storage Access. Pabora Opokepckoil 00J1auHOM CHCTEMBbl JOCTyIa K
xpanwuiny. [lnppoBanue

7.2.6. Meroauka BBICTABJICHUS OLEHKH IPHU NPOBEACHUM IPOMEKY-
TOYHOM aTTecTAlNH

IDK3amMeH npo8ooUMcs no mecm-ouiemam, Kaxrcowlil U3 KOMOpPvIX COOEePIHCUM
10 sonpocos u 3adauy. Kaogwcowlii npasunvHblil omeem HA BONPOC 8 mecme
oyenusaemcs 1 oannom, 3adaua oyenusaemcs 6 10 6annos (5 6annos eepHoe
peuwenue u 5 bannos 3a eepHuvlil omeem). MaxkcumanvHoe KOIU4eCmso HAOPAHHBIX
oannog - 20.

1. Oyenxa «HeyooenemeopumenvbHoy CmMagumcs 6 ciyuae, eciu CmyoeHm
Habpan menee 6 6ALL08.

2. Oyenra «YooenremeopumenbHoy CMABUMCs  clyyae, eclu CMyOeHm Ha-
opan om 6 0o 10 6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyyae, eciu cmyoenm nadbpan om 11 0o
15 6annos.

4. Oyenxa «Omauuno» cmasumcs, eciu cmyoewm Haopar om 16 oo 20
oannos.

7.2.7 11acniopT OlIEHOYHBIX MATEPHAJIOB

Ko

KonTpomupyemslie pazaesns (TEMBbI) A . | HammeHnoBanme o1ieHOYHOTO

Ne /mt KOHTPOJIUPYEMOI
JMCIATUTAHBI cpencraa
KOMIICTCHIIUH

1 Beenenue B pactipenenénnsie cucre-  |[IK-4.5 TecrT, 3anuTa 1a60pPaTOPHBIX

MBI pabot, TpeOoBaHUS K Kyp-

COBOMY IPOEKTY




2 [IpoextupoBanue PYIC [1K-4.5 Tecr, 3amuTa 1a00paTOPHBIX
pabot, TpeboBaHUS K Kyp-
COBOMY TPOEKTY

3 besonacHocts PUC [1K-4.5 Tecr, 3amuTa 1a00paTOPHBIX
pabot, TpeOoBaHUS K Kyp-
COBOMY MPOEKTY

7.3. MeToanueckne MaTepHAaJbl, ONpeAe/siiolie MPoueAypbl OLeHH-
BaHUsl 3HAHW, YMEHHN I, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

TectupoBaHue OCYIIECTBISAETCS, JUOO MPU MOMOIIM KOMIBIOTEPHOHN cuc-
TEMbl TECTHUPOBAHUS, JTUOO C MCIOIb30BAHHEM BBIIAHHBIX TECT-33JaHUN Ha Oy-
MaxHOM Hocutene. Bpemsa tectupoBanus 30 MuH. 3aTe€M OCYIIECTBIIETCS IPO-
BEpKAa TEeCTa HK3aMEHATOPOM U BBICTABIIIETCS OLIEHKA COIVIACHO METOJUKH BBI-
CTaBJIEHUS OLICHKU IIPU MPOBEAEHUU IPOMEKYTOUYHOM aTTECTALNH.

Pemenuie cranmapTHBIX 3a/ad OCYHIECTBIIAETCA, JIMOO NMPU MOMOIIM KOM-
NBIOTEPHON CHCTEMbI TECTUPOBAHUS, TUOO C UCIOJIb30BAHUEM BBIJIAHHBIX 33734 Ha
OymaxxHoM Hocutesne. Bpems pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCS
IIpOBEpKa PEIICHMs 3aJlay SK3aMEHATOPOM M BBICTABJISETCS OLEHKA, COIJIACHO Me-
TOJMKHU BBICTaBJICHUS OLICHKU IIPU MPOBEJECHUU IPOMEKYTOUYHOM aTTeCTALUH.

Pemenne npukiagHbIX 3aad OCYLIECTBISAETCA, JIUOO MPHU MOMOIIM KOMIIb-
IOTEPHOI CUCTEMBI TECTHPOBAHHUA, JUOO C KCIOIb30BAHUEM BBIJIAHHBIX 337a4 Ha
OymaxxHoM Hocutesne. Bpemsa pemenus 3agad 30 mMuH. 3aTeM OCYLIECTBISETCS
MIPOBEpPKa PEIICHMs 3aJlay SK3aMEHATOPOM M BBICTABJISETCS OLEHKA, COIJIACHO Me-
TOJAMKH BBICTaBJIEHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALNH.

3amuTa KypcoBoi pabOThl, KypCOBOTO MPOEKTa MJIM OTYETa MO BCEM BUAAM
IPAKTHUK OCYUIECTBIIETCS COTJIaCHO TpeOOBaHUSM, MpPENbABISEMBIM K padoTe,
ONMCAHHBIM B METOAMYECKUX MaTepuanax. IIpumepHoe BpeMs 3aliuThl HA OJTHOTO
cTyAeHTa cocTaBisgeT 20 MUH.

8 YHEBHO METOANYECKOE U UH®OOPMAILIMOHHOE
OBECIIEYEHUME JUCHHUIIJIUHBI)

8.1 IlepeueHn y4eOHOH JUTEPATYPbI, HCOOXOAUMOM IJIsi OCBOCHUSA JIHC-
HMIJIHHBI

OcHosnas numepamypa

Kuses, B. 1. bezonacHocTh MHMOPMALIMOHHBIX CUCTEM : Y4eOHOE nocooue /
B. U. Kuses, O. H. I'paanunn. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 191 c.
— Texcr : snexktpoHHblid // JIanb : 3nekTpoHHO-OMOMMOTeUHas cuctema. — URL:
https:ZZe.lanbook.com/book/100580

Koctun, B. H. Mertoast u cpeacTBa 3amuThl KOMIBIOTEPHON WH(MOpMAIUH:
uHpOpMaIMOHHAs OE30MaCHOCTh KOMITBIOTEPHBIX ceTeil : yuebHoe mocobue / B. H.
Koctun. — Mocksa : MUCHUC, 2018. — 31 ¢. — ISBN 978-5-906953-53-7. —
Tekct : snextponHblid // JlaHp : 3nmekTpoHHO-OMOIMOTeuHas cuctema. — URL:
https:ZZe.lanbook.com/book/116743

®omun, JI. B. MadbopmanmonHas 0e€30macHOCTh M 3aliuTa WHQPOpMAIUU:
CTCIIMATU3UPOBAHHBIE ATTECTOBAHHBIE MPOTPaMMHBIE M MPOTPaMMHO-AMIAPATHBIC



https://e.lanbook.com/book/100580

cpeactBa : Metonuueckue ykazanus / J[. B. ®omun. — bnarosemienck : AmI'Y,
2017. — 240 c. — Texkcr : 3nekTpoHHBIN // JIaHb : 3NEKTPOHHO-OUOIMOTEUHAs
cuctema. — URL: https:ZZe.lanbook.com/book/156494

Llononnumenvnas numepamypa

Cesepues, H. A. Jlunamuueckue cUCTEMbI: O€30MACHOCTh U OTKa30yCTOM-
YUBOCTH : yuyeOHoe mocobue st By30B / H. A. CeBepuieB. — 2-e u3j., nepepad. u
non. — Mocksa : UznarensctBo HOpaiit, 2022. — 415 ¢. — (Bricmiee oOpasoBa-
Hue). — ISBN 978-5-534-05711-9. — Tekct : anexTpoHHbIi // Obpa3oBaTeabHast
matdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/493435

['omukoB, A. M. OCHOBBI MPOEKTHPOBAHUS 3aIUIICHHBIX TEICKOMMYHHUKA-
LMOHHBIX CUCTEM : yueOHoe nocodue / A. M. I'onukoB. — Mocksa : TYCVYP, 2016.
— 396 c. — Tekcr : 25eKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOIHOTEeYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/110273

KomneioTepHast KpuMUHAIUMCTHKA : yueOHoe mocobue / cocrtaButenu M. A.
Kanmeikos, B. C. Ilenemenko. — CraBponois : CKOVY, 2017. — 84 ¢. — Teker :
AIIEKTPOHHBIH // JlaHb : ANEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/155227

CepreeB, A. H. OCHOBBI JIOKQJIbHBIX KOMIBIOTEPHBIX CETEH : ydeOHOE To-
coobue s By3oB / A. H. CepreeB. — 3-e usg., crep. — Cankrt-IletepOypr : Jlansb,
2021. — 184 ¢. — ISBN 978-5-8114-6855-3. — Texkcrt : anexkrponHbiit // Jlaus :
ANeKTpoHHO-OnbOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/152651

3axapoB, A. A. JlokanbHble U TJI00ATbHBIE KOMIIBIOTEPHBIE CETU : METOJIHU-
yeckue ykazanus / A. A. 3axapos, M. H. Kucenes. — Cankr-IlerepOypr : CIIGI'YT
uM. M.A. bonu-bpyeBuua, 2013. — 28 c. — TexkcT : anekrponssiii // Jlanp :
aNeKTpoHHO-O0nbmMoTeunas cuctema. — URL: https://e.lanbook.com/book/181480

8.2 IlepeyeHb HH(POPMALMOHHBLIX TEXHOJIOTMiH, HCHOJb3yeMBbIX MPH
OCyLIeCTBJIEHUM 00pa30BaTeIbHOIO Mpolecca Mo AUCHHUILIMHE, BKIOYAs Iie-
peyeHb JIMIEH3MOHHOI0 NPOrpPpaMMHOr0 olecmeveHusi, pecypcoB uHdopma-
HUOHHO-TEJICEKOMMYHUKAIIMOHHOU ceTH «HMHTepHeT», coBpeMeHHBbIX mnpodec-
CHOHAJBHBIX 0a3 [JAaHHBIX W WHPOPMAIMUOHHBIX CHPABOYHBIX CHCTEM:
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/ (ObC Jlanb)

http://IPRbookshop.ru/ (3BCIPRbooks)
9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMAS IJIsA
OCYUWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA

Crneuuanu3upoBaHHas JICKIIMOHHAS ayJIUTOpHUs, OCHAIEHHAas 000pyI0-
BaHHUEM ]ISl JIEKIIUOHHBIX JEMOHCTPALMIA U MTPOCKIIMOHHON arnapaTypoun

JlucnnenHpld KJIacC, OCHAUEHHBIM KOMIIBIOTEPHBIMU IIPOTPAMMAMM IS
MPOBEICHUS JIAOOPATOPHOTO MPAKTUKyMa



https://urait.ru/bcode/493435
https://e.lanbook.com/book/110273
https://e.lanbook.com/book/155227
https://e.lanbook.com/book/152651
https://e.lanbook.com/book/181480
http://att.nica.ru/
http://www/
http://www/
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
http://www/
http://e.lanbook.com/
http://iprbookshop.ru/

10. METOANYECKHUE YKA3ZAHUA J1JISA OBYYAKOUXCS ITO
OCBOEHHIO JUCHUIIJIUHBI (MOAY JIA)

[To muctuniuue «be3omnacHoCTh pacnpeneneHHbIX KOMITBIOTEPHBIX CHCTEM)
YUTAIOTCS JICKLUHU, MPOBOJATCS JIabopaTOpHbIE pabOTHI, BBIMOJIHAETCS KypCOBOU
IPOEKT.

OcHOBOW M3y4YeHMs] NUCUMIUIMHBI SBISIOTCS JIEKIMU, HAa KOTOPBIX H3jara-
IOTCSl HauOoJiee CYIIECTBEHHBIC W TPYIHBIC BOMPOCHI, a TAaKKe BOIPOCHI, HE Ha-
HIeAIINE OTPAXKEHUS B yUeOHOU TuTepaType.

JlabopaTopHble paboThl BBINOJHAIOTCS Ha JTAOOPATOPHOM OOOPYIOBAaHUU B
COOTBETCTBUH C METOJIUKAMHU, TPUBEICHHBIMH B YKa3aHUIX K BBIIIOJHEHHUIO padoT.

MeToauka BBIIOJIHEHUST KYpCOBOTO TPOEKTa W3JI0KEHAa B  y4eOHO-
METOJUYECKOM TO0COOMU. BBIMONHATH 3Tambl KypcOBOTO MPOEKTa JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KonTponb ycBoeHHs MaTepuana IUCHUIUIMHBI MPOU3BOAUTCS MPOBEPKOI
KYpCOBOT'O MPOEKTA, 3aIIUTON KYPCOBOT'O IPOEKTA.

Buy yueOHbIx
o JlesaTenbHOCTh CTY/ICHTA
3aHATUI
HCKHI/IH HaHI/IcaHI/Ie KOHCIICKTAa HGKHHﬁZ KpaTKO, CXEMAaTHU4YHO, ITOCIICAOBATCIBHO

(UKCUPOBATh OCHOBHBIC ITOJOKEHHS, BBIBOJBI, (DOPMYIUPOBKH, 0000IIIE-
HUs; MOMCYATb BAXHBIC MBICIIHU, BBIACIATH KIIFOYCBLIC CJI0OBA, TCPMHUHBI
[IpoBepka TEpPMHUHOB, MOHSITHUH C TOMOIIBIO SHIMKIONEINNA, CIOBAPEH,
CIPAaBOYHUKOB C BBINHCHIBAHUEM TOJIKOBaHUH B TeTpaab. O0o3HaueHUE
BOIPOCOB, TEPMUHOB, MaTepuaia, KOTOpPbIE BBHI3BIBAIOT TPYAHOCTH, IOUCK
OTBETOB B PEKOMEHyeMOH iuTeparype. Eciu caMoCcTosATeENbHO HE yaaercs
pazo0paThCsi B MaTepuaie, HeoOX0auMo ChOPMYITUPOBATH BOMPOC H 3a]aTh
[MpernoaaBaTC/Ir0 Ha JICKIUU WU Ha TPAKTUYCCKOM 3aHATHUH.
JlaGoparopnass  |JITabopaTopHbIe paOOTHI MO3BOJISIOT HAYYUTHCS MPUMEHSATH TCOPETHUCCKHCE
pabota 3HAHUS, MOJYYEHHBIC HA JICKIIUH MPH PEIIEHUH KOHKPETHBIX 3amad. UToOb]
HanboJee PalMOHATBLHO U TOJIHO MCIOJB30BaTh BCE BO3ZMOXKHOCTH J1abopa-
TOPHBIX JIJIS1 MOATOTOBKM K HUM HEOOXOAMMO: clieAyeT pa3o0paTh JEKIHUIO
M0 COOTBETCTBYIOIICH TeMe, O3HAKOMHTCS C COOTBETCTBYIOIIUM pPa3eiioM
yueOHUKa, MpopadboTaTh JOMOJHUTEIBHYIO JINTEPATYpPy U HCTOYHHMKH, PE-
HINUTb 3aJa4U1 U BBIIIOJIHUTL APYTHUC MUCbMCHHBIC 3a1aHU .
CamocrosTensHas |CamocTosiTeNnbHas paboTa CTYAEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHHUS]
pabota yueOHOr0 MaTepuaa U pa3BUTHIO HABBIKOB camooOpa3zoBaHusi. CamMoOCTOsI-
TebHasi paboTa MpenoaraeT cieAyolue COCTaBISIONIUE:
- paboTa ¢ TeKCTaMu: yueOHMKaMHM, CIPaBOUYHUKAMH, TOTIOJIHUTEIBHON JIH-
TepaTypoil, a Takke MpopaboTka KOHCTIEKTOB JICKIIHH;
- BBIIIOJTHEHUEC JOMAIITHUX SaI[aHI/Iﬁ " pacyCTOB,
- pa60Ta Haa TEMaMu U1 CaMOCTOATCIIBHOT'O U3YUCHMUS




- yyactue B paboTe CTy/IeHYECKUX HayYHBIX KOH(EPEHIIU, OTMMITHAT;
- IOATOTOBKA K TPOMEXYTOYHOMN aTTECTALNN.

IloaroroBka K |['OTOBUTBHCS K MPOMEKYTOYHOW aTTECTAIlMU CIEAYeT CHCTEMaTH4YeCKH, B
IIPOMEXKYTOYHON [TeUeHHe BCEro cemectpa. VIHTEeHCHBHAs TMOATOTOBKA JOJKHA HAYaThCS HE

aTTecTaluu [O37HEE, YEM 3a MECSL-IIOITOpa 10 IPOMEXYTOUHON arrecTanuu. /aHHbIE
repes 3a4eToM, 3a4eTOM C OILICHKOM, 9K3aMeHOM Tpu IHA d(dekThBHEE
BCEr'0 MCII0JIb30BATh I IOBTOPEHUS U CUCTEMATU3ALMU MaTepraa.




JUCT PETUCTPAIIUU U3SMEHEHUI

[IepeueHb BHOCUMBIX U3MEHEHUI

JlaTa BHECEHUS

(v

N3MEHCHUU

Ilommuce
3aBEyI0-
IIET0 Ka-
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BCHHOM 3a
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