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1. HamMeHoBaHue TUCIHHUILIHHBI
«CucTemMbl XpaHEHUS JaHHBIX».

2. [lepeveHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUMILINHE, COOTHECEH-
HBIX C IIJIAHNPYEMBbIMH Pe3yJIbTATAMM OCBOECHHS 00pa30BaTeIbHOH MPOrpaMMbl

B pesynbpraTe n3yueHus: AUCUUIUINHBI Y CTYJIEHTOB JOJIKHBI OBITH CPOPMUPOBAHBI

ClIeayromue KOMIICTCHI M

Tabmuna 1

Pe3yabTaThl 00yueHnst

Kon (BJ1ageHUsl, yMEHHS U 3HA-

HNupukaropsl
xomie- | HammeHoBaHue koMie- HHS$1), COOTHECEHHBIE C KOM-

AOCTH/KEHUSA

TEeH- TEHIUHU neTeHUsIMU/MHAUKATO-
KOMIIeTeHUMH

137011 paMHu 10CTHKEeHHS KOMIIe-

TEeHIUHU
CrniocobHOCTB 1. Ananusupyer | 3HaTh:

IKH-2 | aHanu3upoBath U MH(POPMAIMOHHBIC - Ha3HA4YCHHE U CBOMCTBA OC-
IIPOEKTUPOBATH MIOTOKHU HOBHBIX KOMIIOHEHTOB CH-
WH(GOPMAIMOHHBIE TIOTOKU | OpTaHU3aLUH. CTEM XPAaHEHUS [aHHBIX H
OpraHu3alnuu UHQPACTPYKTYPHBIX pelle-

HUW TIEHTPOB 00pabOTKH
JTAHHBIX.
Ymersb:

- BBIINIOJIHATHL aHaJIW3 PBIHKA
CHCTEM XpaHEHHUs JaHHBIX B
COOTBETCTBUHM C MOTpPEOHO-
CTSIMU OpTaHU3aIMH.

2. Co31ar0T MOACITH
«KaK eCThb» U «KaK
JIOJKHO OBITB»
WH(pOpPMaAITMOHHBIX
MOTOKOB OpTaHM3aIlIH.

3HaTh:
- OCHOBHbIE IPUHLHUIIBI IO-
CTPOEHMS U IPUMEHEHUS CH-
CTEM XpAaHEHHs JaHHBIX B
OpraHu3aIMsIX.

Ymers:
- (opmupoBaTh mpenIoKe-
HUS W PEKOMEHJALUU IO
MPUMEHEHUIO CUCTEM XpaHe-
HUS JITaHHBIX U UHPPACTPYK-
TYPHBIX PpEHIEHUN IIEHTPOB
00pabOTKM JAaHHBIX JUISA pe-
IIEHUsI  COOTBETCTBYIOIIUX
3aJ1a4 OpraHu3aLui.




CnocoGHocTh mpUMeEHsTh | 1. [Ipumensier  [3HaTh:
IKH-3 | aHaIUTUYECKUE CUCTEMBl | AaHAJTMTUYECKHE - COBPEMEHHBIE ITPUEMBI
Y KOHCYJIBTHPOBATH 110 CHCTEMBbI pa0OTBI C  [MCIIOJIb30BAHUS aHATUTUYECKUX
BOIpPOCaM pazpabOTKH U JTAHHBIMH. CHCTEMBI JJIs1 paOOTHI C TAaHHBIMH
pa3BUTHS AaHATUTUYECKUX YMerh:
cucteM paboTsI C - UCTIOIh30BaHUS
JTAHHBIMU COBPEMEHHBIE  AHAJIUTHUYECKHUE
CHCTEMBI JJIsl paOOTHI C TAaHHBIMH
2. IlpoBomaut aHamu33HATH:
pPBIHKA aHAJINTHYECKUX - TEOPETHYECKHUE OCHOBBI
cucteM  paboThl  CaHaIM3a pPbIHKA aHATUTHYECKHX
JTAHHBIMU. cucTeM paboThl C JaHHBIMU
Ymerh:
- aHaJIM3UpPOBATh  PBIHOK
QHATUTHYECKUX  CHCTEM  JUIA
paboThI ¢ JAHHBIMU
3. Koncynsrupyer mno3HaTh:
BOIIpOCaM - criequduyeckne
IPUMEHEHHS 0COOCHHOCTH ¢dyHKIMOHAA
aHATTMTUYECKUX QHATUTUYECKUX CUCTEM PabOThI C
CUCTEM pabOThl CJTAHHBIMU
JaHHBIMA YMeThb:
- HACTpanBaeT
QHAJTUTUYECKHE  CHUCTEMBl B
COOTBETCTBHE C TpeOOBaHUAMU
OU3HEC-3aKa3unKa
l.Ananu3upyer Te- | 3HATh:
CrniocoGHOCTh Tpeanararhb -
KyIIUH ypOBEHb WH- - 0COOEHHOCTH NPUMEHEHUS
pa3nu4yHbIe BapUaHTHl WH-

NKII-1 | dpacTpykTypHbIX  pettie- q)paCprFTypHHx 1 c(hepbl UCIOJIb30BAHUS CHU-
e peleHui peanpus- CTeM XpaHEHUs [aHHbIX U
UT/MC THs/OpraHU3aIuu I/IH(})paCprKTypHI)IX pere-

HUIl 1eHTpoB 00paboTKH
JTAHHBIX.
Ymers:

- BBINOJHATH AaHAJIHU3 TEKY-
X CUCTEM XpaHCHHUA JaH-
HBIX OpraHU3allMi Ha COOT-
BETCTBHUE €€ MOTPEOHOCTSIM.

2.®opmMupyer u
000CHOBBIBAET BapH-
aHTBI TEXHOJIOTHYE-
CKOTO CJIOSl apXUTEK-

TYpBI IpeANpHs-

THsI/OpraHu3aIuu

3HaTh:
- BUJIbBI COBpeMeHHBIX CcHu-
CTeM XpaHEHUS MaHHBIX HX
Ha3HaUYeHHE M OCOOEHHOCTH
Uist popMHUpPOBAHUS TEXHO-
JIOTUYECKOTO CJIOS apXUTEK-
TYpbI OpraHU3aIny.

YMeTh:
- (hopmupoBaTh 1 0OOCHOBBI-
BaThb HpCI[JIO)KCHI/IH II0 BHC-
PEHUI0O ¥ HCIOJIb30BAHUIO
CUCTEM XpaHeHI/ISI JAHHBIX B
TEXHOJIOTHYECKOM CJIO€ ap-

XUTEKTYpPbI OpraHU3aluu.




4. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
Huctumnnaa «CucTeMbl XpaHEHUs! TaHHBIX» OTHOCUTCS K MOJYJIIO JUCUHUILUIUH T10
BBIOOPY, YTIyOJSIOMUX OCBOCHHE PO BApUATUBHON YaCcTH JUCITUTUTUH.

5. O0beM JTUCHUILIMHBI B 324Y€THBIX €IUHUIAX U B aKAJJeMHUYECKHUX 4acax ¢ BbI-
AeJieHHeM o0beMa ayJIMTOPHON (JIeKHUM, CEMUHAPbI) U CAMOCTOATEILHOU pa-

00ThI 00yUYarOIIUXCS

Tabmura 2
Bcero Cemectp 6
Buj yueOHoili padoThl 10 AUCIHHU- (B 3/en. m yacax) (B yacax)
TJINHE
O01asi Tpy10eMKOCTb AU CHUTIMHBI 3 3au.ex. 108 u. 108
Konmaxmmuasn paboma - Ayoumopnsie 66 66
3anamus
Jlexyuu 16 16
Cemunapul, npakmuveckue 3aHAmust 50 50
CamocmosamenvHnas paboma 42 42

Bup Texymiero KoHTposst

KOHTpOJIbHAs paboTa

KOHTpOJIbHasI paboTa

Bun npomexxyrouHoin
aTTecTaluu

3a4€T

3a4€T




6. Conep:kanne TMCUMILINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jeam) TUCIH-
IUVIMHBI ¢ YKa3aHUEM X 00beMOB (B aKaJIeMUYEeCKHUX Yacax) U BUIOB Y4eOHbIX 3a-
HATHH

6.1. Cooeporcanue oucuyuniunoi

Tema 1. BBegenne B cucTeMbl XpaHEHUsI JAHHBIX

CTpyKTypUpOBaHHBIE U HECTPYKTYpUPOBAHHBIC JaHHBIC. DBOJIOIUS U apXUTEK-
TypbI XpaHeHUs! TaHHbIX. OCHOBHBIE 2JIEMEHTHI LIEHTpa 00paboTKku JaHHbIX. KimtoueBbie
xapakrepuctuku [[OJl. Bupryanuzanus u o6naunbie BeruuciaeHus. Cpena neHTpa o6-
paboTku naHHBIX. [[POTOKOJIBI MOJKIIOUEHUS CUCTEM XpaHeHHUsl. KOMIIOHEHTHI UCKOB,
aZipecanus U MPOU3BOAUTENBHOCTD. JIOCTYN XOCTa K CUCTEME XPaHEHUS TAHHBIX C Tpsi-
MbIM noakIrodeHueM (DAS).

Tema 2. CeTtu xpaHeHusi JanHbIX SAN

Ceresbie TexHosiorun xpanenus. Fibre Channel Storage Area Network (FC-SAN),
Internet Protocol SAN (IP SAN).

Opomonua 1 kKoMrnoHeHThl FC SAN. Cetu xpanenus nanabix (SAN). Ilonsitue
SAN. Ilousarue u apxurektypa Fibre Channel (FC). Crek nporokonos Fibre Channel.
[Topte! B Fibre Channel Anpecamus Fibre Channel. Ctpykrypa u opranu3aiius 1aHHBIX
FC. Cepsuchl Fabric. 3oHupoBaHue, TUIIBI U JTOCTOMHCTBA 30HUPOBAHUSA. TOIMONIOTUN
Fibre Channel SAN. Buptyanuzanus 6;104HOr0o xpanuiuiia. BupryansHbie ceTu xpa-
HEHUS JaHHBIX.

[Tpuunnsl Bo3aukHOBeHUs [P SAN. Ilpotokonsr I[P SAN: iSCSI u FCIP. Kowmmno-
HEHTBI, TOMOJOTUU U cTeK npoTokooB st iISCSI u FCIP. [IpuynHbl BOSHUKHOBEHUS
FCoE. Komnonentsl cetu FCoE. Orobpaxkenune kanpoB FCoE. Converged Enhanced
Ethernet (CEE). Ynpasienue noTokoM Ha OCHOBE PUOPUTETOB/ PacupeHHbIi BEIOOD
nepenaun (ETS). YBenomnenus o neperpyske - Congestion Notification (CN).

Tema 3. CeTeBble cucTeMbl XpaneHust 1aHHBIX (NAS)

DBOJIIOIMS TEXHOJIOTUH COBMECTHOTO focTymna K (aitnam. Jlocrouncrea NAS. Kowm-
noHeHTsl NAS. IIpoTokoiibl coBMecTHOro ucnosyib3oBanus ¢ainoB NAS. Onepauus
BBOJ1a/BbIBOAA NAS. I[IpoTokosnbsl NAS coBMecTHOro ucnoiab3oBanus (aitnos: Oo1as
MmexceteBas (aiinosas cucrema (Common Internet File System, CIFS) u CereBas ¢aii-
noBas cuctema (Network File System, NFS). Peanuzauuu NAS. BapuanTs! ucnoss3o-
BaHust NAS. Bupryanuzauus Ha ypoBHE (ailsios.

Tema 4. O0ecnieueHne HenpepbIBHOCTH OM3Heca. Pe3epBHOe KONMMPOBaHNE U BOC-
CTAHOBJIEHHE

3anmaua obecrieueHus HEMPEPHIBHOCTH OM3HECA C UCIOIh30BAaHUEM CHCTEM XpaHe-
HUSI TaHHBIX. Pe3epBHOE KOMMUPOBAHUE U BOCCTAHOBJICHUE JIAHHBIX, IETYTUIMKALIUS T1aH-
HBIX, ApXUBUPOBAHUE JAHHBIX. Perukaius JaHHbIX, KaK B KJJACCUYECKUX U BUPTYyallb-
HBIX CpeJax.



OOmmaunsie Berauciienus. O0ecneueHue HCIIPCPBIBHOCTHU Ou3Heca IIyTEM MUI'pAITUHA

B 00J1aKO.

6.2. Yueono - memamuueckuii nian

Tabmana 3

TpynoemkocTs B

No yacax (04Has/3a04Has
i ¢opmbI 00yUeHHs)
Bceero Aynurtopnas padora | Camocro-
DopMBbI TEKYLIEr0
sATeJbHas
HaunmenoBanue pagora KOHTPOJISI yCIieBae-
MOCTH
TeMbI (paseia) Obmas | Jlexnouu Cemu- Hapsl,
AHCHUILTHHBI MPaKTUYECKHE
3aHATHUA
Bsenenue B cucremsr | 20 10 2 8 10 O6eyxaenue,

1. |XpaHeHUs JaHHBIX Brinonnenue
I/IH}II/IBI/I}lyaHLHbIX
3aJaHuN

Certu xpaHeHUs JaH- 34 24 6 18 10 O6cyxaenwe,

2. |HBIX SAN Brinonaenne
I/IHI[I/IBI/II[yaJ'H)HI)IX
3aIaHU I

CeTeBbIE CUCTEMEI 26 16 4 12 10 O6cyxaenme,
3. |XpaHenus naHHBIX Brinmonnenue
(N AS) WHIUBHATYJIbHBIX
3aIaHU I
OGecneuenue Henpe-| 28 16 il 12 12 O6cyxnenue,
/4. |ppIBHOCTH OU3Heca. Brimonuenue
PesepBHOE KOTIIPO- MHIMBUYaJIbHBIX
3aJaHUI
BaHHE M BOCCTAHOB-
JICHUE
B uemom no gucnu- 108 66 16 50 42 KOHTpOJIbHAs paboTa
IIJIMHE
Hroro B % 100 61 24 76 39




6.3. Cooeporcanue npaxmuueckux u ceMuHapCKux 3aHAMUIL

Ta0muma 4
HaumenoBanue Tembl | [Iepeuennb BOnpocoB AJist 00cy:k1eHUs1 HA ce- | DOpMBbI MPOBeIeHHS 3aHSI-
(pa3znena) nucuu- MHUHAPCKHUX, IPAKTHYECKUX 3aHATHSX, pe- THH
IJIMHBI KOMEH/IyeMble HCTOYHUKH U3 pa3aenosn §, 9

BBC,I[GHI/IC B CHCTCMBbI
XPaHCHUA OAHHBIX

1. Yto Takoe CTPyKTYpUPOBaHHBIC U HECTPYK-
TypUPOBaHHBIC TaHHBIC?

2. DBOJIONHS U apXUTEKTYPBI XpPaHCHUS JIaH-
HBIX.

3. OcHOBHBIE 3JIEMEHTHI IIEHTpa 00pabOTKH
JTAHHBIX.

4. Kiaccudukanus CUCTEM XpaHSHUS TAaHHBIX
(DAS, NAS, SAN)

5. Cucrema XpaHEHUS JaHHBIX C TPSMBIM ITO/]I-

kmroueHueM (DAS).

OcHoBHas nuteparypa: 1, 4
[Tepeuens pecypcoB HHPOPMALIMOHHO-TEIE-
KOMMYHHKAITMOHHOH ceTn «HTepHEeT: 8, 10.

OOcyxeHre OCHOBHBIX BO-
MIPOCOB U BBIMIOJIHEHUE MTPaK-
THYECKOT'O 3aJaHus

Ceru xpaHeHUs JaHHBIX
SAN

1. Cetu xpanenus gaaHbix (SAN).

2. Ctex iporokosoB Fibre Channel. TlopTsi B
Fibre Channel Anpecarus Fibre Channel.

3. CtpykTypa 1 opranusanus nasusix FC.

4. ITpuunabl Bo3HUKHOBEHUS IP SAN.

5. Iporokousl IP SAN: iSCSI u FCIP.

6. KOMITOHEHTBI, TONIOJIOTHH U CTEK MPOTOKO-
noB s iISCSI u FCIP.

7. Ilpuunnet Bo3HuKHOBeHUs FCOE.

8. Kommnonentsl cetu FCOE.

OcHoBHas nuTeparypa: 2
[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIE-
KOMMYHHKAIMOHHOM ceT «HTepHeT»: 8, 10.

O6CY)KI[CHI/IC OCHOBHBIX BO-
ITPOCOB U BLINTOJIHCHUEC IIPaK-
THUYCCKOI'O 3aJaHusA

CeTteBble CUCTEMBI Xpa-
HeHus TaHHBIX (NAS)

1. CocraB npuKIIaJHOTO IPOrpaMMHOTO obec-

neyeHus TunoBoro APM.

OBOJIIONUST TEXHOJIOTMHA COBMECTHOI'O JO-

cryna K (aitinam

KommonenTtsr NAS.

IIpOTOKOIBI COBMECTHOTO HCIIOJIb30BAHUS

(aiimoB NAS.

. IIporokosnbel NAS COBMECTHOTO HCIONbB30-
BaHus (aiino: O0miast MexcereBas Qaitno-
Bag cucrema (Common Internet File
System, CIFS) u CereBas aiinoBas cu-
crema (Network File System, NFS.

2.

w

OcHoBHas nuTeparypa: 2
[lepeuens pecypcoB HH(MOPMALMOHHO-TENE-
KOMMYHHKaIMoHHOH cet «MuTepHeT»: 8, 10.

OOcyxeHrne OCHOBHBIX BO-
MIPOCOB U BBIMIOTHEHHE TIPaK-
THYECKOTO 3aJIaHuUs




Obecneuenne  Hempe-
pbIBHOCTH Ou3Heca. Pe-
3epBHOE KONHPOBAHHE
Y BOCCTaHOBJICHHE

1. 3agaua obecrieueHHsT HETIPEPHIBHOCTU OU3-
Heca C UCIOJIb30BAHUEM CHCTEM XPaHCHUS
JTAHHBIX.

2. Pe3epBHOE KONMHMPOBAaHWUE M BOCCTaHOBJIC-

HUE JaHHBIX, ACTyTUTHKAIHS JaHHBIX, apXH-

BHUPOBaHHE JJAHHBIX.

OO6navyHbple BHIYUCIICHUS.

4. ObecrieueHre HEMPEPHIBHOCTH OM3HECA Y-
TEM MUTpaLMU B 00J1aKO.

w

OcHoBHas uTepaTypa: 5

JononuurenpHas auteparypa: 6, 7

[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIIE-
KOMMYHHKAIMOHHOM ceT «HTepHeT»: 8, 10.

OOcyxieHre OCHOBHBIX BO-
IIPOCOB ¥ BBIIIOJIHEHHUE TIPaK-
TUYECKOTO 3a/IaHus




7. IlepeyeHb y4eOHO-METOAMYECKOT0 0OecIedeH sl IJIsl CAMOCTOSITeJIbHOM pa-
00TbI 00yYAIOIIUXCS 10 TUCIUIIHHE

7.1. Ilepeuenv 60npocos, 0meoOUMbIX HA CAMOCI OAMENbHOE 0CB0EHUE OUCUU-
NJIUHBL, POPMBL 6HEAYOUMOPHOIL CAMOCHOAMEIbHOIL PAOOM bl

Tabmura 5

HanmeHoBaHHE TEM
(pa3nesioB) aucIH-
ILTHHBI

Hepe'leHL BOIIPOCOB, 0OTBOAUMBIX
Ha CaMOCTOATECJIbHOC OCBOCHHC

DopMbI BHEAYTUTOPHOH CAMOCTO-
SITEJIbHOM PadoThI

BBenenue B cucTeMbI
XpaHEHUsI TaHHBIX

1. KiroueBsle

HO/I.

IlonsTHE BUpTYyanu3anuu

3. Cpena nieHTpa 00pabOTKH JaH-
HBIX.

4. TIpoTOKOJBI TMOAKIIOUEHHUS CH-
CTEM XPaHCHHSL.

5. KoMITOHEHTHI AUCKOB, apecarus
Y TIPOU3BOUTEIHLHOCTD.

XapaKTCPUCTUKU

N

N3yuenne MeToaMUYECKUX Marepua-
JIOB 110 TeM€ B 3JIEKTPOHHOM BHJE U
PEKOMEHIYEMBIX pa3/IelOB OCHOBHOM
U JIOTIOJIHUTEIBHON JTUTepaTyphl, UH-
TEPHET — UCTOYHHUKOB.

[ToaroroBka k ceMuHapam

Ceru xpaHeHUs JaHHBIX
SAN

1. 3onupoBaHue, TUIIBI U TOCTOMH-
CTBa 30HUPOBAHMS.

2. Tomnonoruu Fibre Channel SAN.

3. Bupryanu3zamus 6;109HOTO Xpa-
HWIHUILA.

4. BupTyanbHBIEC CETH XpaHESHUS
JTAHHBIX.

5. Orobpaxenune xaapos FCOE.
Converged Enhanced Ethernet
(CEE).

6. VYmnpaBieHue MOTOKOM Ha OCHOBE
npuopureToB/ PacimmpeHHbIi

N3yueHne MeTOAMYECKUX MaTepua-
JIOB 0 TEME B 3JIEKTPOHHOM BHUJIE U
PEKOMEHIyEMBIX Pa3eJIOB OCHOBHOM
Y JIOTIOJIHUTEIbHOW JINTEPATYPHI, UH-
TEPHET — UCTOYHUKOB.

[ToaroroBka k ceMHUHapam

BapuanTs! ucrionszoBanust NAS.
Buptyanu3zanus Ha ypoBHe (aii-
JIOB.

PobPE

BbIOOp nepenaun (ETS).
CereBble cHCTEMBI Xpa- Peanuzanun NAS. N3ydyeHne MmeToauMUecKuX MaTepua-
HeHus 1aHHBIX (NAS) [MpenmymectBa NAS. JIOB 10 TEME B 3JIEKTPOHHOM BHUJIE U

PEKOMEHIYEMBIX Pa3JeI0B OCHOBHOMN
U JIOTIOJIHUTENIBHOM JIUTEpaTyphl, HH-
TEPHET — UCTOYHUKOB.

[TonroroBka k ceMuHapam

ObecrnieueHue Hempe-
pbIBHOCTH Ou3Heca. Pe-
3epBHOE KOTIMPOBAHUE U
BOCCTAHOBJICHHE

1. TIposaiinepsl 001auHBIX yCIyT
XpaHEeHHUs JaHHBIX

2. PpIHOK crcTeM pe3epBHOTO KO-
MUPOBAHUS U BOCCTAHOBJICHUS

3. Permunmkanus maHHBIX, KaK B KJac-
CHYECKUX M BUPTYaJbHBIX Cpe-
Jax.

N3ydyeHue MeToaquyeckux mMaTepua-
JIOB IO TEME B DJIEKTPOHHOM BUJIE U
PEKOMEHTYEMBIX pa3I€JI0B OCHOB-
HOUW U JTONIOJIHUTEIIBHOM JIUTEpa-
TYpbl, HHTEPHET — UICTOYHUKOB.
Brimonaenne caMocToATeIbLHBIX 3a-
JTaHUIA.




7.2. Ilepeuens eonpocos, 3a0anuii, mem 0151 HOO20MOBKU K MeKyuiemy KOHmpoio

agbrwnE

~

10.

Ilpumepnsie 3a0anusn 014 n0020MOBKU K KOHMPOIAbHOU padome

Packpoiite noHsiTHE CHCTEMBI XpPaHECHUS JAHHBIX.

VYxkaxute, kakue (hakTopsl NoBIUsIM Ha nosBieHue |P SAN.

[Tepeuncnure kommoHeHTs SAN

VYkaxure, kakue Gaxtopbl noBiusiiv Ha nosisienne FCOE.

[IpuBenute kommoHeHThl ceth FCOE: KOHBEpPreHTHBIM CETeBOMl anmanrtep
(Converged Network Adapter (CNA)); kabenu (Cable); FCoE xomMyTaTopsI
(FCoE switch).

[Tpoananu3upyiiTe SBOMIOIUIO0 TEXHOJOTHI OpTraHU3aIlluU Pa3eIsieMoro J10-
ctymna k ¢ainam (File Sharing Technology Evolution).

ITepeuncnure komrmoHeHTHI NAS.

[IpuBenuTe mpoTokoiibl obecniedeHus pazaensemoro gocryna B NAS: Com-
mon Internet File System, Network File System.

PackpoiiTe Ha3HaueHUE pe3epPBHOTO KOMMMPOBAHUS U BOCCTAHOBIICHUS JIaH-
HBIX, JCAYTUTMKAINA JAHHBIX, ApXUBUPOBAHUS JTAaHHBIX.

Packpoiite nonstre odiaunsie Beruncienus. [Ipusenure npumepsl odecne-
YEHUS! HEMPEPBIBHOCTH OM3HECA MyTEM MUTPAIMH B 00JIaKO.

8. @oH/1 OLIEHOYHBIX CPEICTB /JIs1 IPOBeAeHHs MPOMEKYTOUHOM aTTecTauuu 00y-

YAKIIUXCS 10 TUCHUTITHHE

8.1. Ilepeuens KomnemeHyuil ¢ yKazaHuem UHOUKAMOPO8 UX OOCHIUNCEHUA 8 NPO-
yecce 0Ce0eHUs 00PA306aMEIbHOU NPOZPAMMDbL

[Tepevyerp KOMIETEHITUI TIPEICTABIICH B paseiie 2, KOTOPHIA XapaKTepHU3yeT Iie-

peYeHb IUIAHUPYEMBIX PE3YJIbTaTOB 00yUYEHHUs MO JUCUUIUIMHE, COOTHECEHHBIX C IIa-
HUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00pa30BaTENbHON MTPOTrPaMMBI.

8.2. Tunoevie KOHmMPOILHBIE 3A0AHUA WU UHbIE MAMEPUAIbl, HEOOX00UMble Ol
OUECHKU UHOUKAMOPO8 00CMUNCEHU KOMNEMEeH YU, YMEeHUIl U 3HAHUIL

Tabmnura 6
KOMIICTCHIIUSA THUIIOBLIC 3a1aHUA
MKH-2 1. AHanu3upyet HH(GOpPMAIMOHHBIE TIOTOKH OPraHU3aIINH.
Crnioco6HOCTB 3ananuel
aHaJIM3UPOBATh U BBITTONTHUTE CpaBHUTENBHBIA AHAJIU3 PBIHKA IPOIPAMMHBIX PEIICHHUN
HPOCKTHPOBATD | ji;iq pupTyanu3anuu XpaHeHus AanHbx (mpuMep, VSAN) 10 CleayomuM Kpy-
MH(POPMaILIOHHbIE
TEPHSIM:
TOTOKH
OpraHH3AIHH - TIpaBHJIa U CTOUMOCTD JIMIICH3UPOBAHHS;

- CHCTeMHBIE TPeOOBAHHMS K arapaTHOW YacTH CEpBEpa;
- penaxiuu, Bepcuu (Enterprise u T.11.);
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- 6a3oBble GyHKIUHU (MOJAEPIKKA CHKaTHE\MeAYIUTMKAIUN JaHHBIX, KOp-
pekuu ommbok, peryaupoBka IOPS, MOHUTOPHHT MPOU3BOJAUTEILHOCTH, Ke-
LIMPOBaHUs AaHHBIX Ha SSD, peanusanus 0TKa30yCTONYMBOCTH).

2. Co31a0T MOJENU «KaK €CTb» U «KaK JIOJDKHO OBITb» MH(OPMALMOHHBIX
MIOTOKOB OpraHU3aLUH.
3aganue 1

3aka3unK MeAMLIMUHCKUHN HEeHTp «Ainbga» B r. [leH3a umeer mocTpoeH-
Hbiii [HOJ] Ha pemenusix HP. Oto 3 cepsepa (nmpuiioxkenuid, noursl, b/l nanu-
entoB (6 Th)), cucremy xpanenus nanubix (SAN, ISCSI 1 I'6ut/c) 1 HECKOJIBKO
kommyTtaTopoB (iISCSI 1 I'6ut/c). B mocnennee BpeMs 1EHTP MOTYYHIT JTOTIOJ-
HUTENBHYIO CepTU(UKALIUIO HA YCIYTH CTOMATOJIOTMH U KOJIMUYECTBO KIMEHTOB
MEIULMHCKOrO IIEHTPa BBIPOCIO B JiBa pa3a. HeoOXoIuMO M3y4HUTh PBIHOK U
JaTh peKoMeH1auu 1o noaoopy UT-pemenus s paciupeHus BO3MOXHOCTEN

XPpaHCHUS JaHHbIX.

MKH-3
CnocoOHOCTh
MIPUMEHSATh
AQHAJTMTUYCCKUC
CHCTEMBI U
KOHCYJIbTUPOBATh
0 BOTIPOCaM
pa3paboTKu U
pa3BHUTHS
AHAJTUTUYECKUX
cucTeM paboThI ¢
JTAHHBIMHU

1. [IpumMeHseT aHaTUTHYCCKHUE CUCTEMBI pa0OThI C JaHHBIMH.
3aganmnel
Y 3aka3udmka ecThb cleAyromas HHPpacTpyKTypa: 8 XOCToB C 2Mms 2X

noproBeiMu HBA FC 16, nBa FC xommyTtaTopa o0seaunennsix B VLT, 1 CX/I
c AByMs 2X- mopToBbIMH KOHTposuiepamu FC 16, nBe OUCKOBBIX MOJIKH C
IByMsl 4X TOPTOBBIMHM SAS KOHTpOJUIEpAMHM BBOJA-BbIBOJA B KaXIOH.
Heo6xoauMo 1ath peKOMEHIAIMH 10 OPTaHU3AIMOHHOMY U TEXHUYECKOMY pe-
IIEHUSIM KacaTeJIbHO oOecrieueHnsi 0€30MacHOCTH XPAHEHHS TaHHBIX.

2. [TpoBoAMT aHANM3 PbIHKA AHATTUTUYECKUX CUCTEM PabOThI C TaHHBIMH.
3ananuel
B penosutopun TensorFlow Hub (conepskammii npeasapureabHo 00ydeHHbIE

HEHPOHHBIE CETU JUIsSl PElIeHMs] MHOTHX BHJIOB 33]a4, B OCHOBHOM B 00JacTH
KOMITBIOTEPHOTO 3pEHUSI U 00pabOTKHU €CTECTBEHHOTO s3bIKa) HalIeTe MOyJIN
it 00paOOTKM TeKcTa A PA3IUYHBIX S3BIKOB (QHTJIMMCKHMA, SMOHCKUH,
HEMEIKUW, WCMAHCKUU, pycckuil), word2vec, oOyueHHBII Ha Bukumneauw,
NNLM smbenaunr, 00yuuTh MOAEIH ISl KIIACCH(PHUKAIIMK OT3BIBOB O (PHIIbMaxX
Ha MOJIOKUTENIbHBIE U OTpULIaTeIbHbIE, HA HEOOIBIIIOM Habope TaHHBIX.

3. KoncynbpTupyer no Bonpocam NprUMEHEHHS] aHATMTUYECKUX CUCTEM
paboThI C TaHHBIMH.

3ananuel
Ucnonp3ys HelipocereByto Moaens LSTM, mpoBeauTe aHain3 BpPEMEHHBIX
panoB KPI pestenbHOCTH oOpraHu3ali, MPOBEAUTE NPOTHO3WPOBAHUE HA
HECKOJIBKO MEPUO/IOB.
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1. JemoHCcTpupyeT 3HaHUE (HPEHMBOPKOB ISl pa3pabOTKHA apXHUTEKTYPHI
MIPEATIPUATHS

3aganune 1
Hcnone3ys dpeiimBopk TensorFlow (Keras, AutoKeras) cosmaiite u o0yunte
06azoByro  mozenb RNN s kimaccudukanmu — CJIOB,  BBIITOJHHUB
MpeBapUTENIbHYI0 00pab0TKy HaHHBIX [Tt MojenupoBanus HJIII.

IIKII-1
Cnoco0HOCTh
S — 2. BEISBISIET OCOOCHHOCTH apXUTEKTYphI MPEANPHUATHS IO Pe3yabTaTam
METOTBI o0cie1oBaHUST OPTaHU3AINH/ TIPEATPUATUS
yIpaBJICHUS 3ananmne 1

apXI/ITeKTYPOﬁ 3aKa3uyMK HOBBIH 68.HK, OTKpBIBaIOHlHﬁCH B I. ToMmck. dunuansHas ceTh MIaHU-

NPCIIpUATHS B | pyercst moka HeOombimast (4 otaenenus ). B kaxmom otaenenun padoraer 10 co-

Ousnece u TpyaHukoB. Tpebyercs noctpoenue L{O/la u kimeHTCKUX MecT ¢ Hyns. THUmbl
e ICHUSX .
YapeAIL HeoOxonumeix cepepoB: bJl Oracle, moOunbHbIN 6ankuHT, Exchange, moura,
rOCyJIapCTBEHHOTO .
- MPUIIOKEHUH, yripaBieHue ceTbio bankoMaToB. O6beM b/ 1o 10 Th. OcHoBHBIE

MyHHMIHNAIbHoro | TPEOOBAHHE 3aKa3UMKa: HAJIGKHOCTh M OE30MACHOCTh KIMEHTCKUX MecT. Ipen-

YIIpaBJICHUA JIOXKHUTE U 060CHYIZT6 PCUICHUA 110 XPAHCHHUIO JdHHBIX.

el

~

9.

IIpumepHuvie sonpocul k 3auemy:
PackpbITh MOHSTHS CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX TAHHBIX.
OxapakTepu30BaTh CUCTEMY XPaHCHHMSI JaHHBIX C MPSAMBIM moakioueHueM (DAS).
OxapakTepu30BaTh NOHATHUE CETU XPAHECHUS TAHHBIX.

Omnucath KOMIOHEHTHI SAN: TTOPTHI Y3710B, KaOeJH, COeIUHUTEIbHBIC YCTPONCTBA,
MacCHUBbI XpaHEHUS AaHHbIX, ynpasistoniee [10 SAN.

Oxapakrepu3oBath criocoOsl nogkroueHus Fibre Channel: touka-Touka, ympassi-
ema netiist FC, kommyTtupyemas dadpuka FC.

Omnwucarp apxutektypy Fibre Channel: maker npotokonos FC; aapecarus FC;
CTpyKTypa u opranuzanus FC maHHBIX; CEpBUCHI CETH.

Onucate Tunsl peructpanuu B FC.

Omnwucarp Tonosnoruu FC: Tomnonorus tumna «pemerkay, TOMOJIOTUS - KLIEHTP-TIepH-

bepusi».
PackpbITh MOHSTHE BUPTYaIH3AMHA CUCTEM XPAHCHUS TaHHBIX HA 0JIOYHOM YPOBHE.

10.Omnucats dakTopsl, onpenenstonue mossieaune [P SAN.
11.Ommucatp tononoruu iSCSI: «pomnoe» moakmrouenue (Native iISCSI), moakmroue-

uue 1SCSI B pexxume mocta (Bridged iSCSI), coBmenienue FC u «pognoro» iSCSI
COCIMHEHUSI.

12.Omnwucars ctek npoTtokoa ISCSI.

13.Onucate npotokos FCIP: Tononorust FCIP, crex mpotokosa FCIP.

14.Onucars dakropsl, onpeaenstonue nosisiaenne FCOE.

15.Cpasuuts 1HO/] 1o ncnons3oBanus FCOE u 11O/ mpu ucnonszoBannu FCOE.
16.Omnucarp komnoneHTsl ceti FCoE: kouBeprentrslii ceteBoit amantep (Converged

Network Adapter (CNA)); kabenu (Cable); FCoE xommyTtatopst (FCoE switch).
13




17.OxapakTepu30BaTh SBOJIOIUIO0 TEXHOJIOTUI OpraHu3aliu pa3AesisieMoro 10CTyma K
daitnam (File Sharing Technology Evolution).

18.Packpotite onpenenenue NAS.

19.Onucars NAS ycrpoiicTBa 1 packpbITh npeumyiecta NAS.

20.OxapaxrepuzoBatb koMnoHEHTH NAS.

21.OxapakTepu3oBaTh MPOTOKOJIBI obecredeHust pasaensemoro goctyna B NAS:
Common Internet File System, Network File System.

22.0nucaTh MPEANOCHIIKN IS CO37aHusl OOBEKTHOW CHUCTEMBl XPaHEHUS JTaHHBIX
(Object-based Storage).

23.PackphITh IOHATHE OOBEKTHOTO XPAaHEHUS JTaHHBIX

24.PackpbITh BO3MOKHBIE TPUUMHBI HEAOCTYITHOCTH HH(OPMAIIHH.

25.PackpreITh nionsaTHe «Enunas Touka c6os (Single Point of Failure)y»

26.0xapakTepr30BaTh HOHATHUE PE3EPBHOTO KOITUPOBAHUSL.

27.0nucaTh NPUHILIMIIBI PE3EPBHOTO KOMUPOBAHMUL.

28.0nucaTh MPUHIIUIIBEI BOCCTAHOBIICHUS TaHHBIX.

29. OxapakTepu30BaTh MPEUMYIIECTBA B XpaHEHUH JAaHHBIX JJI1 KOMITAHUW TTPU MUTpa-
MU B 00J1aKO.

30. OxapakTepn30BaTh HEAOCTATKU B XpaHEHUH JAHHBIX U KOMIIAHUH TIPU MUTPAIIH
B 00J1aKO.

IIpumepHvle npaxmuxko-opueHmupo8anHoe 3a0aHUsL K IK3AMEHY:
1. Cucrema XxpaHeHUs JaHHBIX 3aKa3uuKa COCTOUT U3 TPEX KOMIIOHEHTOB U Tpe-

OyeT pabOTOCIIOCOOHOCTH KaXKJA0TO W3 HUX B T€UeHHE 24 4acOB C MOHEACIbHUKA IO
MATHUIYY. BBIX0/ U3 CTPOSt KOMIIOHEHTA | MPOUCXOIUT 10 CIEAYIOIIEMY PAaCITUCAHUIO:

[ToHenenbHUK = O3 BBIXOJO0B U3 CTPOS

Bropnauk = 5:00 — 7:00

Cpena = 6e3 BBIXOJIOB U3 CTPOSI

Yetsepr = 16:00 — 20:00

[Taranna = 8:00 — 11:00

Heo6xonumo paccuutate MTBF u MTTR komnonenTa 1.

2. Heob6xoanmo momo0path 3aka3unky komrnoHeHTsl M T-undpactpykrypsl. Ka-
KO€ MHHUMAJIbHOE KOJI-BO KOMMYTAaTOPOB HYXKHO IS co3aHus nojceTd SAN, rie K
CX 1 noaxirouatorcs o uatepdeiicy iISCSI 20 xocror; moacetrt LAN Ha MeHOM 101~
kmoueHnn Ethernet ais 4000 monb3oBareneit (100 MoOuT\c Ha OIB30BATENIS); MEHE K-
MEHT IOJICETH I BCEro 000pyA0BaHUS.

3. 3akazuuk MenuUMHCKUN HeHTp «Anbday B r. [lenza umeet noctpoennsiii LIO/]
Ha pewmeHusx HP. Oto 3 cepsepa (npuinoxenuit, noutsl, b/l nauuenros (6 Th)), cu-
cremy xpanenust gaHubIx (SAN, ISCSI 1 I'out/c) u Heckonbpko kommyTatopoB (ISCSI 1
['0ut/c). B mocnenHee Bpemsl LEHTP MOJYYWJ JOMNOJIHUTEIbHYIO CEpTU(UKALNIO HA
YCIyTU CTOMATOJIOTMH U KOJIMYECTBO KJIMEHTOB MEIULIMHCKOTO LIEHTPa BBIPOCIIO B ABa
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pa3a. HeoOxonumo nate pekomenaanuu mno noadopy WUT-pemenus s pacmmpeHus
BO3MOXKHOCTEH XpaHEHHUs JaHHBIX.

Ipumep sx3amenayuonno2o buiema:
1. OxapakTepr30BaTh MOHATHE ceTH XpaHeHHs AaHHBIX (30 6ayioB)

2. CucrteMa XpaHeHUs JaHHBIX 3aKa3yrKa COCTOUT M3 TPEX KOMIIOHEHTOB U Tpe-
OyeT pabOTOCITOCOOHOCTH KaXKJIOTO M3 HHUX B TCUCHHE 24 4YacOB C MOHEICIbHUKA TI0
IATHUILY. BBIX0OA M3 CTpOs KOMIIOHEHTA | MPOUCXOIUT MO CACAYIOMIEMY PACITHUCAHUIO:

[TonenenbHUK = O€3 BHIXOJIOB U3 CTPOS

Bropauk = 5:00 — 7:00

Cpena = 6e3 BBIXOJIOB U3 CTPOSI

Yetsepr = 16:00 — 20:00

[Tarawnma = 8:00 — 11:00

Heobxomumo paccuntath MTBF u MTTR kommnonenra 1. (30 6amioB)

9. IlepevyeHb OCHOBHOM M JOMOJTHUTEILHON YUeOHOI JUTEpaTyPhl, HEOOXO0AUMOii
JJISi OCBOCHUSA M CHUIIIMHBI

Ocnoenasn:
1. Hansu, O.I'. Jlannsie: xpanenue u oOpadoTka: yueonuk / J.I'. anan. —
Mocksa : UHOPA-M, 2019. — 205c¢. - OBbC
ZNANIUM.com. -URL.: http://znanium.com/catalog/product/989190 (mara

ooparienus: 07.08.2023). - TekcT : 37eKTPOHHBIH.
2. CeTH ¥ TEIEKOMMYHUKAIIMK: YICOHUK U TTPAKTUKYM JUIsI aKaJIEMUYECKOTO OaKa-
naBpuata / K. E. Camyiinos [u ap.]; non penakiueit K. E. Camyitnosa, U. A. l1la-
mumoBa, J1. C. Kynabosa. — Mocksa: UznarensctBo FOpaiit, 2019. — 363 ¢. - ObC
FOpaiit. - URL: https://urait.ru/bcode/432824 (nata oopamenus: 06.08.2023). -
TeKCT : 2IIEKTPOHHBIN.
3. Tl'acanoB, O. 3. MuHTemnekTyaabHble CUCTEMBl. Teopusi XpaHEHUs U IOUCKa
uH(pop- MalmK: y4eOHUK 11 OakaliaBpuara U Maructparypsl/ J. O. ['acaHoB. —
MockBa: MznarensctBo IOpaiit, 2019. — 271 ¢. — OBbC Opaiit. - URL:
https://urait.ru/bcode/437023 (nara oopamenus: 07.08.2023). - TekcT : 3JIEKTPOH-
HBIH.

Hononnumensnan:

1 Koctiok, A.W. Opranuzanus o61aunbix 1 GRID-Beruncnenunii : yaeOnoe nmocoowue /
AWM. Koctiok. - PocroB-Ha-Jlony; Taranpor: MUznarensctBo KOxHOTO denepans-
Horo yHuBepcutera, 2018. — 121 c. - DBC ZNANIUM.com. - URL:
http://znanium.com/catalog/product/1039739 (mara ooOparenus: 07.08.2023). -
TeKCT : 3JIEKTPOHHBIN.

2 BapdonomeeBa, A.O. MHpopMalnoOHHBIE CUCTEMBI MPEANPUATHS: yueOHOE MOCO-
oue / A.O. Bapdponomeesa, A.B. Kopsikosckuii, B.I1. Pomanos. — 2-e u3z., nepe-
pab6. u pon. — MockBa: UHOPA-M, 2019. — 330 c. - 9bC ZNANIUM.com. -
URL.: http://znanium.com/catalog/product/1002067 (nata oOpamenus: 07.08.2023).
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- TekcrT : 3MEeKTPOHHBIN.

10.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKAUOHHOM CeTH

«/HTEp- HET», HEOOXOAMMBIX /IS OCBOEHHS U CIUIJINHBI

1.
2.
3.

7.
8.

9.

DnekrponHas oudarnoreka @uHancoBoro yausepcutera (9b) http://elib.fa.ru/
DnekTponHo-0mOmMoreunas cuctema BOOK.RU http://www.book.ru
DneKTpOHHO-0MOIMOTEYHAas cucTeMa « Y HuBepcuteTckas onbdmmorexa OH-
JIAVH» http://biblioclub.ru/

DIeKTPOHHO-O0MOIMoTeYHas cuctemMa Znanium http://www.znanium.com
DIEKTPOHHO-OMOIMOTEUHAs cHcTeMa H3iaTenbeTBa «IOPAUTY
https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTeYHAs CHCTEMA U3/IaTEIbCTBA «JlaHb»
https://e.lanbook.com/

JlenoBas onnaiiH-0nOroTeka Alpina Digital http://lib.alpinadigital.ru/
Hayunas snektponHas oubnmoteka eLibrary.ru http:/elibrary.ru
HanmonanbHas smektponHas oubnuoreka http://H36.pd/

10.opran «HoBocTH TexHOMOTHIN». hitp://www.ixbt.com/
11.TTopran «Moii kommbroTepy. http://procomputer.su/
12.Tlopran «TexHoMOTUM XpaHeHHs JaHHBIX» http://storagenews.ru/
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11. MeToauveckue yKa3aHus JJisi 00y4alOIIUXCH M0 0CBOEHHIO M CHUIIMHBI
PexoMeH1a1inu 1o OCBOCHHIO TUCIUIUIMHBI TPUBEICHBI B « METOUYECKUX PEKOMEH/1a-
IIUSX JUIS CTYJICHTOB OaKajiaBpuarta o OCBOSHUIO JUCIUIIIMH 00pa30BaTeNIbHBIX MPO-
rpaMM BBICIIIETO 00pa30BaHUs», YTBEPKICHHBIX pacropsikeHrneM OUHYHUBEPCUTETA OT

14 mas 2014 1. Ne 256.

12. Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX NP OCYyILIECTBJIE-
HMHU 00Pa30BaTeJLHOIO NMpoluecca Mo AMCHUILINHE, BKJIOYasi epevyeHb Heoo-
X0AMMOI0 MPOrPaMMHOI0 o0ecrnieyeHnsi U MHPOPMAIMOHHBIX CIPABOYHBIX
cUCTEM

12.1. Komnnexm quyeH3u0HH020 NPOZPAMMHOZ0 00echeueHus:

1. Komnbrotepasie mporpamMmel obtiero HazHaueHust Windows, MicrosoftOffice
2.AntuBupyc ESETEndpointSecurity

12.2. Cospemennvie npogheccuonanvmvle 6azvl OAHHBIX U UHPOPMAUUOHHbBIE CRPA-

60UHbBlE CUCmEMDbL:

Tabmuma 7
Nor/n Ha3Banue peKoMeHIyeMbIX TEXHUUECKUX U HaumenoBanue pasz-
KOMITBIOTEPHBIX CPEJCTB O0yUEHUS JIEJIOB U TEM
1 | IIpaBoBas 6a3a nanubix «Koncynsrantllirocy Bce Tembl
2 | CnopaBouHo-nipaBoBasi cucteMa «l'apant Bce tembl
3 | www.skrin.ru — CrucremMa KOMILIEKCHOTO PacKphbi- Bce tembl
tus uHpopmauu «CKPUH».
4 | www.iteam.ru/publications/strategy/ - ITeam-Tex- Bce tembl
HOJIOTUU KOPIIOPATUBHOIO YIIPABIICHUSI.
5 | Uudopmanmonnas cuctema CITAPK. Bce Tembl
6 | Uadopmarmonnas cucrema Bloomberg. Bce tembr
7 | Uadopmarmonnas cuctema Thomson Reuters Bce tembl

12.3. Cepmugpuyuposannvie npozpammusie u annapamusie cPeoCmea 3auiumasl UH-
gopmayuu: ve NPEITyCMOTPCHEI.

13. Onucanue MaTepuAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0UMOIi AJ1s1 OCylIecTBIIe-

HHSI 00Pa30BaTEJILHOIO MpoIecca Mo JUCHUIIINHE

[Tomemenus asis mpoBeeHUs JEKIIUH, CEeMUHAPCKUX 3aHSATUN, TPYIITIOBBIX U UH/IUBH-
JyalIbHBIX KOHCYJIbTAllUM, TEKYIIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluU, a TAaKKe
MOMEIIEHUS I CAMOCTOSATEIIbHON paOOThI.
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http://www.skrin.ru/
http://www.iteam.ru/publications/strategy/

