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1. HammeHOBaHMe TUCHUTLTAHBI
JucrummmHa « TexHomoruu XpaHeHusl TaHHBIX» (KOJUPOBKA B y4eOHOM IUIaHE:
npoduns « UT-menemxmMenT B 6usnece» — b.1.2.2.2.4.2).

2. IlepeyeHbp IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHMS MO0 JAUCHMILUIMHE,
COOTHECEHHBIX € IUIAHUPYEMbBIMH Ppe3yJbTaTaMH OCBOCHHSI 00pa3oBaTebHOH
MPOrpamMMmbl

N3y4yenne JUCHUIUIMHBI «TE€XHOJOTMHA XPAHEHHs NAaHHBIX» B COYETAHUU C
OPYTMMH JUCUMIUIMHAMU MOIydsl mpoduis HampaBieHO Ha  (OpMUpOBaHUE
CIICYIOIUX KOMIIETEHIIMNA, MPeayCMOTPEHHBIX 00pa30BaTENIbHOM MporpaMMon |
HaIIpaBJICHUEM ITOATOTOBKH:

Tabmuna 1 - Ins  manpaBnenus moarotoBku 38.03.05 «busnec-uHdopmarrka»
npoduins «UT-menemxMenT B 6usHece», 2021 roj mocryruieHus, 04HO-3a04Hasi opMa

o0yueHus

Kox Hanmenosanue WnaukaTopsl JOCTHKEHHS Pesynbrarsl 00y4ueHus (BlaieHus,
KOMIIETECH KOMIIETCHLINU KOMIIETCHLINU YMEHHUA U 3HaHHsI), COOTHECEHHBIE C
105171 KOMTIIETEHIIV SIMU/HTAKATOPaMH
JOCTHIKEHU ST KOMITETEHIIHH
IKH-12 | CriocobHOCTH 1. TlpoBomuT aHaNMM3 pHIHKA | 3HATH:
PUMEHSITh BBIUUCIIUTEIEHOTO Ha3HAYCHWE U CBOMCTBA OCHOBHBIX
BBIYHCITUTEIEHOE o0opyIoBaHus, CUCTEM KOMIIOHEHTOB CHCTEM XpaHEHUS
O6OPYI[0B3HI/IG, XpaHCHHA JAHHBIX u JAaHHBIX H I/IH(l)paCTp}’KTypHBIX
CHUCTEMbl  XpaHCHH: HH(i)paCTp}IKTypHLIX peI_HCHI/Iﬁ pemeHm“I LICHTPOB O6pa60TKPI
TAaHHBIX U | TISHTPOB OOpabOTKH aHHEIX. TAHHBIX.
UHPPACTPYKTypHBIE | 2. KoncynstHpyeT Mo | YMeTh:
peHiCHHuA  HEHTPOB | HCIIOIb30BAHUIO BBITMIOJHATh aHAJIW3 pbIHKA CHCTEM
00pabOTKH JTAHHBIX BBIYUCIUTEIHHOTO XPAHEHHUS JAHHBIX B COOTBETCTBHH
00opyoBaHNs, CHCTEM C TIOTPEOHOCTSIMH OpraHU3aIrH.
XpaHEeHUs JTAHHBIX Y | 3qaTh:
MHOPACTPYKTYPHBIX PEIICHUH |ocHopHple MPUHLMIBI [OCTPOEHUA N
IEHTPOB 0OPAOOTKM TAHHBIX, NPUMEHEHUSI CUCTEM  XPaHCHHSI
JAHHBIX B OpraHU3alMsIX.
Ymersn:
dbopMHupoBaTE  TPEUIOKEHHUS U
PEKOMEHAIMKM TI0 TMPUMEHEHHUIO
CHUCTEM XpaHEHUs [JaHHBIX U
WHPPACTPYKTYPHBIX peleHHit
LEHTPOB 00paOOTKH IAHHBIX IS
pENIeHNs COOTBETCTBYIOMIMX 33]1a4
OpraHu3aluin.
IKII-3 CnocobHOCTh 1. Anammsupyer Tekynmid | 3HATH:
npeiararb YPOBEHb  HH(PACTPYKTYPHBIX (0COOEHHOCTH OpUMEHEHUSI H  cdepbl
Pa3sIMYHbIC BapHUAHTDI peHICHI/IfI HUCIIOJIBb30BAaHUS CHUCTEM XPaHEHUS
UHPPACTPYKTYPHBIX | MPEANpPUSATHS/OpraHN3ain JaHHBIX M HMH(PACTPYKTYPHBIX
peleHnH s | 2. ®opmupyer u pelICHUH  IIEHTPOB  00pPabdOTKU
nonnepxku UT/UC 000CHOBBIBACT BapHUaHThI JTaHHBIX.
TEXHOJIOTHIECKOr 0 chosl | YMeTh:
APXUTEKTYPBI
MpeIpUATHS/OpraHu3au
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BEIMIONTHATh aHAIM3 TEKYIIUX CHUCTEM
XpaHEHUS JaHHBIX OpraHU3aliy Ha
COOTBETCTBHE €€ MOTPEOHOCTSIM.

3HaTh:

3U/IBI COBPEMEHHBIX CHCTEM XpPaHCHUs
JMAHHBIX WX  Ha3HAUYCHUE U
0COOEHHOCTH IS (POPMHUPOBAHUS
TEXHOJOTUYECKOTO CHost
APXUTEKTYPBI OpraHU3allHiH.

Ymeth:

- ¢opmupoBaTh W 0OOCHOBBIBATH
MPCATOXKCHUA I10 BHCIPCHUIO u
WCIIONTb30BAHUIO CHUCTEM  XPaHEHUS
JIaHHBIX B TEXHOJOTMYECKOM  CJIOC
ApXUTEKTYPBI OPraHU3aLHH.

3. MecTO IMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hucrunmmaa «CucTteMbl XpaHEHHS JaHHBIX» OTHOCHUTCS K MOMYIIO Tpoduiist
HarpasieHus 38.03.05 «buznec-undpopmatrka» npoduib «AT-MeHeKMEHT B OM3HECe».

4. O0beM TUCHUIUIUHBI(MOIYJISA) B 3a4€THBIX €IHUHUIIAX U B aKAJAeMHYECKUX
yacax ¢ BbleJleHMeM o0beMa ayaIMTOPHOM (JIeKHHMM, CEeMUHAPbI) W
CaMOCTOATEIbHOU Pad0Thl 00YYAKOIIMXCH

s nanpasienus noaroroBku 38.03.05 «busnec-undopmaruka» npoduib «AT-
MeHEeKMEHT B OusHece», 2021r., ouyHo-3a04uHasg Gpopma oOydeHUS.

Tabaura 2

Bun yueOHOi pabOThI 1O JUCIUTILINHE Bcero (B 3/en. u yacax) Cemectp 8 (B

yacax)
OO611ast Tpy10€MKOCTb JTU CHUTLITUHBI 3 3/e/108 3 3/e/108
KonTtakTHast paboTa - AyAUTOPHBIE 3aHITHSI 24 24
Jlexuun 8 8
CeMHHApBHI, IPAKTUYECKUE 3aHATUS 16 16
CamocrosTenbpHas paboTa 84 84
Bup texyniero KoHTpoJis KP KP
By mpoMexyTO4HOM aTTecTanuu 3a4eT 3a4er

5. Conep:xkaHue OMCHUILIMHBI, CTPYKTYPHMPOBAaHHOEe MO TeMaM (pa3aesiaM)
AUCUMILIMHBI C YKa3aHUEM HX 00beMOB (B aKaJleMHYeCKUX 4acaxX) U BUJI0B YUeOHbIX
3aHATHI.

5.1. ConeprkaHue QTUCHUILTHHBI

Tema 1. BBenenue B cicTeMbl XpaHeHUsI TAHHBIX

CTpyKTYypUpOBaHHbIE M  HECTPYKTYpUPOBAaHHbIC JaHHbIC. OBOJIOLUSA U
apXUTEKTYpbl XpaHEeHUs NaHHBIX. OCHOBHBIC AJIEMEHTHI LIEHTpa OOPaOOTKH JaHHBIX.
KiroueBbie xapakrepuctuku [{O/]. Bupryanuzanus u obnaunsie BeruncieHus. Cpema
1eHTpa 00paboTku JaHHbIX. [[pOTOKOIIBI MOAKITIOUEHNS CUCTEM XpaHeHUsI. KOMITOHEHTHI

5



JIMCKOB, aJipecalusi ¥ MpOU3BOJUTEIBHOCTh. JIOCTYI X0CTa K CUCTEME XpaHEHUS! TAHHBIX
c mpsiMbIM nogkoueHueM (DAS).

Tema 2. CeTu xpanenusi 1aHubix SAN

CeteBbic TexHonmoruu xpanenus: Fibre Channel Storage Area Network (FC-SAN),
Internet Protocol SAN (IP SAN).

Opomrorusa 1 koMmnoHeHTl FC SAN. Ceru xpanenust nanubix (SAN). [onstue
SAN. Ionstue u apxutexrypa Fibre Channel (FC). Crek nportokonoB Fibre Channel.
[Toptel B Fibre Channel Anpecauus Fibre Channel. Ctpykrypa u opranuzanusi JaHHBIX
FC. Cepuce Fabric. 3oHupoBaHue, TUIIBI M JTOCTOMHCTBA 30HUPOBAHUS. TOIOJOTHH
Fibre Channel SAN. Bupryanuzainus OJ04HOro XpaHuiuiia. BupryaibHbie ceTH
XpaHCHUS JTaHHBIX.

[Tpuunnasl BozHukHOBeHHS [P SAN. Ilporokonst IP SAN: iSCSI u FCIP.
KomnionenTel, Tomojorun u ctek mnpotokosioB mig 1SCSI u FCIP. Ilpuunns
BosHukHOBeHUs1 FCoE. Kommonentst cetm FCoE. OtobOpaxenue kaapoB FCoE.
Converged Enhanced Ethernet (CEE). YnpaBnenue moTokoM Ha OCHOBE MPUOPUTETOB/
Pacmmpennsiii BeiOOp mepenaun (ETS). Veemomienus o meperpyske - Congestion
Notification (CN).

Tema 3. CereBble cucTemMbl XpaHeHusi JaHHBIX (NAS)

DOBOJIONMSL TEXHOJOTHI COBMECTHOTO joctyna kK ¢ainam. JlocromncrBa NAS.
Kommnonentst NAS. TIpoTokoibl COBMECTHOTO HUCIIOIb30BaHus (aitioB NAS. Oneparus
BBOJ1a/BhIBO/Ia NAS. IIpoTokonasr NAS coBMecTHOro ucnonb3oBanus ¢aiaon: OO1mas
MmexcereBas (aitnoBas cucrema (Common Internet File System, CIFS) u CereBas
daiinoBass cucrema (Network File System, NFS). Peammzanuu NAS. Bapuantsi
ucnonb3oBanust NAS. Bupryanuzaius Ha ypoBHE ¢aiiios.

Tema 4. O0ecnieuenue HenpepbIBHOCTH On3Heca. Pe3epBHOe KonMpoBaHue U
BOCCTAHOBJIEHHE

3amaga oOecrieyeHHs] HEMPEPHIBHOCTH OW3HECA C HCIOJIB30BAHUEM CHCTEM
XpaHEeHHs JaHHBIX. Pe3epBHOE KOMUPOBaHUE U BOCCTAHOBJIICHUE JaHHBIX, ASTYILTUKAIUS
JAHHBIX, apXUBUPOBAHWE [AHHBIX. PemymuKanus OaHHBIX, KaK B KJIACCUYECKUX U
BUPTYaJIbHBIX Cpeax.

Oo6naunble Berunciaenus. OdecneueHrne HelmpepbIBHOCTH OM3HECA ITyTEM MUTPALIUU
B 00J1aKO.

5.2. YyeOHO-TEMAaTHYCCKHUH IJIAH

Tabmuua 3
Nern | HaumenoBanue | TpynoemkocTh B yacax (ouHas / 3aouHas opma o0ydeHus) ®opmbl
/m | temsl (pa3nena) | Beero | KonraktHas paborta- AyautopHas | CamocTosTenbHas | TEKYLEro
IUCLUATUIAHBI pabora pabora KOHTPOJIS
Ob6mas | Jlexkius | [Ipaktuueckue yCIIEBAEMOCTHU

u
CEMHHApPCKHUE
3aHATHA
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BBenecHue B 26 6 2 4 20 OO6cyxenue,
CHCTEMBbI Brimonnenue
XpaHCHHS WHIMBUIYaTbHBIX
JTAHHBIX 3alaHui
Cetu xpaHeHUs 26 6 2 4 20 O6cyxnenue,
nagHeIx SAN Brimonnenue
WHIMBUIYaTbHBIX
3aJaHuN
CerteBble 26 6 2 4 20 O6cyxnenue,
CHCTEMBI Brinonxenne
XpaHeHUs WHINBUAYaTbHBIX
nanHbIx (NAS) 3aJaHul
Ob6ecnieuenue 30 6 2 4 24 O6cyxnenue,
HEMPEPHIBHOCTHU Brinonnenue
OusHeca. WHANBUAYaTbHBIX
PesepBHOE 3aJlaHuN
KOMHMPOBAHUE U
BOCCTaHOBJICHHE
B uenom 1o 108 24 8 16 84 KOHTPOJIbHAS
IUCIIAILIINHE pabora
5.3. CogepxxaHue NPAKTHYECKUX U CEMUHAPCKHUX 3aHATHI
Tab6aura 4
HaumenoBanue tem | [lepedeHb BONPOCOB sl 00CYKI€HUSI HA CEMUHAPCKHX, DopmbI
(pa3nenoB) NPAKTHYECKUX 3aAHATHAX, PEKOMEHyeMble HCTOYHUKH NpoBeeHUs!
AMCUMILIMHBI u3 paszzaenioB 8,9 (yka3piBaeTcsi pa3jies U NOPSAKOBbBIN 3aHAT
HOMEP MCTOYHHMKA)
Beenenne B cucremsr | 1. Uto TaKoe CTPYKTYPUPOBAaHHBIE u | OGcyxnenue
XpaHEHUSs TaHHBIX HECTPYKTYpPHUPOBaHHBIE JaHHbIE? OCHOBHBIX
2. DBOIIOIUS U APXUTEKTYPBl XPaHEHHUS TaHHBIX. BOITPOCOB u
3. OCHOBHBIE AJIEMEHTHI IIeHTpa 00pabOTKH JaHHBIX. BBITIOJIHEHUE
4. Knaccudukanus cucreM xpaHeHus naHHblx (DAS, | mpakTrdeckoro
NAS, SAN) 3a1aHUA
5. Cucrema XpaHeHHs JaHHBIX C MPAMBIM MOIKIIOYECHHEM
(DAS).
OcHoBHas nuteparypa: 1, 4
Ilepeuens pecypcoB MH(pOpPMAIMOHHO-
TeJIeKOMMYHUKaImoHHou cetu «MaTeprer»: 8, 10.
Cetn xpanenust | 1.Ceru xpanenus qanubix (SAN). O6cyxnenune
JnaHHbIX SAN 2.Crex mpotokosoB Fibre Channel. IToptet B Fibre | ocHOBHBIX
Channel Anpecanus Fibre Channel. BOITPOCOB u
3. Ctpykrypa u opranuzanus fanuseix FC. BBINOJIHEHUE
4. ITpuunnel Bo3HuKHOBeHUs [P SAN. IIPAKTUYECKOIO
5. IIporokomnsr IP SAN: iSCSI u FCIP. 3a7aHust
6. KOMITOHEHTHI, TOTTOJIOTHH U CTEK TPOTOKOJIOB 1y1st iISCSI
u FCIP.
7. Ilpuunnsl Bo3HUKHOBeHUsT FCOE.
8. KommonenTts cetn FCoE.
OcHoBHas nuTeparypa: 2




[Tepeuenn pecypcoB UH(OpPMAIIMOHHO-
TelleKOMMYyHUKaImoHHou cetu «MHTepHeT»: 8, 10.

CeteBble cuctembl | 1. CoctaB mpuKIagHOTO mporpamMmHoro obecredenus | OOcyxaeHue
XpaHeHUs JTAHHBIX Tunosoro APM. OCHOBHBIX
(NAS) 2. DBOJNIONMS TEXHOJOTHMH COBMECTHOI'O JOCTyNa K | BOIPOCOB U
Gaiimam BBITIOJIHCHHE
3. Kommonentsr NAS. MPAaKTAYECKOrO
4. TIpOoTOKONBI COBMECTHOTO HCIONB30BaHUs (hailioB | 3agaHus
NAS.
5. [Iporokonsr NAS  CcOBMECTHOro  HMCHOJIb30BaHUS
¢aitnoB: OOmas wMexcereBas (QaiimoBas cucrema
(Common Internet File System, CIFS) u Cereas
¢atinoBas cuctema (Network File System, NFS.
OcHoBHas nuTepatypa: 2
Ilepeuens pecypcoB MH(}OpPMaAIMOHHO-
TeJIeKOMMYHMKanHOHHON cetn «MHTepHeT»: §, 10.
Obecrnieuenue 1. Bagaua oOecnedyenuss HempepelBHOCTH OusHeca c¢ | OGcyxkaeHue
HENpPEepbIBHOCTU UCIOJIb30BAaHUEM CHCTEM XPaHEHUs JaHHBIX. OCHOBHBIX
O6usneca. PesepBHoe | 2. Pe3epBHOE KOmMpOBaHHE M BOCCTAHOBIEHUE TaHHBIX, | BOIPOCOB u
KOMHUPOBaHUE u JeMyTUIMKalNs JaHHBIX, ApXUBUPOBAHHE JAHHBIX. BBITOJIHEHUE
BOCCTAHOBJICHUE 3. O6navyHble BEIYUCICHUS. IPaKTUYECKOTO
4. OOecrieueHne  HEMPEPHIBHOCTH  OW3HECa  IMyTeM | 3aJaHUs

MUTpalUy B 00J1aKO.

OcHoBHas nuTepatypa: 5

JlonosiHUTENbHAS AUTEpaTypa: 6, 7

[lepeuenb pecypcoB UH(}OPMAITMOHHO-
TeJeKOMMYHHKaUUOHHOM cetn «HTepHeT»: 8, 10.

6. Ilepeyenb yueOHO-METOAMYECKOr0 o0ecrevyeHHs Jsi CaMOCTOSITEJIbHOI
patoThI 00yYaKOIIMXCS M0 AUCHHUILIMHE

6.1. Ilepeuenb BONPOCOB,

AUCUMILINHBI, GOPMBbI BHEAYTUTOPHOMN CAMOCTOSTEIbHON PadoThI

OTBOAMMBIX Ha CaMOCTOATE/JIbHOC OCBOCHHEC

HaumeHoBaHMe TeM IlepeyeHs BOMPOCOB, OTBOJIUMBIX @®opMbl  BHEAYAUTOPHOM
(pa3neJioB) HAa CAMOCTOSITEJILHOE OCBOEHHE CaMOCTOSITEJIbHOM PadoThI
AUCIHUIIHHBI
BBenenue B CHCTEMBI Kirrouessle xapakTepuctuku | M3ydyenue METOIUYECKUX
XpaHEHUs TaHHBIX OJ. MaTEPUAIIOB o  TeMme B
[TonsiTne BupTYyanu3zauuu 3JIEKTPOHHOM BUJIE u
Cpena IEHTpa 00pabOTKH | pEKOMEHYEMbIX paszieson
JAaHHBIX. OCHOBHOM M JOIOJHUTEILHOMN
[IpoToKoBI MOAKJIFOYEHUS | TUTEPATYPHL, WHTEPHET -
CUCTEM XpPaHEHHS. HMCTOYHUKOB.
KoMMoHeHThI TUCKOB, aJipecalus 1 [TogroroBka k ceMuHapam
IIPOU3BOJIUTEIBHOCTD.
CeTH XpaHeHUs JaHHBIX 30HUPOBAHUE, TUIIBI U N3yuenune METOANY ECKUX
SAN JIOCTOMHCTBA 30HUPOBAHHS. MaTepuajioB 0  TeEME B
Tomnonoruu Fibre Channel SAN. | sanekTpoHHOM BHJIE u
PEKOMEHAYEMBIX paszaenos




Bupryanuszanus 6;104HOro OCHOBHOW U JONOJIHUTEIbHOU
XpaHWINLIA. JUTEPATYPHL, UHTEpPHET  —
BupryanbHble ceTu XpaHeHUs HUCTOYHHUKOB.
JTAaHHBIX. [TonroroBka kK ceMuHapam
OTto6paxenue kaapos FCoE.
Converged Enhanced Ethernet
(CEE).
VYnpaBieHne NoTOKOM Ha OCHOBE
npuopuTeToB/ PacimpenHblil BBIOOP
nepenauu (ETS).
CeteBble CUCTEMBI 1. Peamuzanuu NAS. Wzyuenue METOUYECKUX
XpaHEHHMsI TaHHBIX 2. llpeumymectBa NAS. MarepuajioB IO  TeMe B
(NAS) 3. Bapuantsl ucnionb3oBanust NAS. | 3IeKTPOHHOM BHJIE u
Bupryanusanus Ha ypoBHE (aiiyios. PEKOMEHIYEMBIX paszuenos
OCHOBHOM U JIOIOJIHUTEIILHON
JUTEPaTYpHl, UHTEpPHET  —
UCTOYHHUKOB.
ITonroroBka K ceMuHapaMm
Obecneuenue [TpoBaiinepsl 00JaYHBIX YCIyT N3ydeHnne MeTOaMYECKUX
HENPEPBIBHOCTH XpaHEHMsI JaHHBIX MaTepUaoB IO TEME B
OusHeca. PezepBHoe PeiHOK cucrem pe3epBHOro JIEKTPOHHOM BUJE U
KOIMPOBAHUE U KOIMMPOBAHUS U BOCCTAHOBJIEHUSI | PEKOMEHYEMbIX pa3/iesioB
BOCCTAHOBJICHUE Pennukanuss JaHHBIX, Kak B | OCHOBHOMW M JOIOJHUTEIbHOU
KJIACCUYECKUX U BUPTYaJbHBIX | JUTEPATYpPbl, HHTEPHET —
cpenax. HUCTOYHHUKOB.
BrInonHeHne caMOCTOSATENBHBIX
3aJaHuH.

6.2. Ilepeyenr BONPOCOB, 3aJaHMil, TeM ISl NMOATOTOBKH K TeKyLIeMY
KOHTP 0J110
Ilpumepnuie 3a0anus 011 n0020MO6KU K KOHMPOIbHOU padome

Packpolite noHsiTHe CUCTEMBI XPAHEHUSI JAHHBIX.

VYkaxure, kakue (HakTopsl MOBIMsUIM Ha nosiBieHue [P SAN.
[Tepeuncnure koMnoHeHTH SAN

VYkaxute, kakue ¢akTopsl noBnusian Ha nosisnenne FCoE.

5. IlpuBeaute kommoHeHThl cetu FCoE: KoHBepreHTHBIN ceTeBOW amantep
(Converged Network Adapter (CNA)); kabemu (Cable); FCoE xommyrtaropsl (FCoE
switch).

6. Ilpoananu3upyiiTe »5BOJIONUIO TEXHOJOTUWA OpraHU3allud Pa3esieMoro
nocrymna k aiinam (File Sharing Technology Evolution).

7. Ilepeuncnute KOMIOHEHTHI NAS.

8. IlpuBeaute mnpoTOKOIBI obOecmeueHus pazgensemoro noctymna B NAS:
Common Internet File System, Network File System.

9. PackpoiiTe Ha3Hau€HUWE PE3EPBHOTO KOMUPOBAHHS M BOCCTAHOBJICHUS
JAHHBIX, ACAYTUIMKAIIUU JAaHHBIX, apXUBUPOBAHUS JaHHBIX.

10. Packpoiite moHsATHE OOMa4YHBIE BBIYUCICHHS. [IpuBeanTe MPHUMEPHI
o0ecreyeHus1 HeMPEePhIBHOCTH OM3HECA TyTeM MHUTpaIiu B 00J1aKO.
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7. ®oH]I OLIEHOYHBIX CPEICTB /ISl MPOBeIeHNs MPOMEKYTOUHOI aTTecTalumn
o0y4yarommxcsi Mo JAUCIHUILIAHE

7.1. IlepeyeHb KOMIIETEHIUH € YKAa3aHUEM HHANKATOPOB MX JOCTH:KCHUS B
npoiecce 0OCBOeHNsI 00pPa30BaTENbHOI MPOrpaMMblI

IlepeueHb KOMMETEHIIMKA MPEACTABICH B pa3liesie 2, KOTOPBIA XapaKTepHU3YeT
nepeueHb TUIAHUPYEMBIX PE3YJIbTaTOB OOYYEHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C
TJTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00Pa30BaTEIbHOM MPOrPaMMBI.

7.2. Tunosblie KOHTPOJBbHBIC 3a/IaHUA WJIH UHBIC MaTCPHAJIbI, HQOﬁXO}Il/IMbIe

JJIS. OUCHKU MHIUKATOPOB JOCTHKCHUSI KOMIIETCHIMH, YMEHUH U 3HAHUU.

KOMIICTCHIIUSA

THIIOBBIC 3aJ1aHUA

IMKH-12

peuiCeHuA HCHTPOB
00paboTKH TaHHBIX

1.IlpoBoauT aHanmM3 pbIHKA BBIYMCIUTENBHOTO OOOPYAOBAaHUS, CHUCTEM
Cnoco6HoCTh XpaHEHUs JAaHHBIX M HHPPACTPYKTYPHBIX pPEIICHUN IIEHTPOB 00pPabOTKU
MIPUMEHSTh JTAHHBIX.
BBIYMCIIUTEIBHOE 3apannel
obopynoBaHue, BbINTONHUTE CpaBHUTENBHBIA aHAIU3 PBIHKA MPOrPAMMHBIX PEIICHHUN
CHCTEMBI XpaHEHHUsT | JUI1 BUPTyadH3aldd XpaHeHus naHHbIx (mpumep, VSAN) mo cremyroimum
JAHHBIX U KPUTEPUSIM:

UH(PaCTPYKTYpHBIE - IpaBUJia U CTOUMOCTbD JIMIIEH3UPOBAHUS;

- CUCTEMHBIE TPeOOBaHHUS K almapaTHON YacTH CepBepa;

- penakuuu, Bepcuu (Enterprise u T.11.);

- 0asoBble (GyHKIMH (MOAACPXKKA CKATHE\ICTYIIIMKAIIMKA JTaHHBIX,
KOppeKIuu ommooK, perynupoBka IOPS, MOHUTOPUHT MPOU3BOIUTENBHOCTH,
KeIIMpoBaHus JaHHBIX Ha SSD, peanuzanus 0TKa30yCTOMUYUBOCTH).
2.KoHCYNnbTHpYET MO HCIOJb30BAHUIO BBIYMCIUTEILHOTO OOOPYIOBAaHUS,
CHCTEM XpaHCHHsI JaHHBIX W HHPPACTPYKTYPHBIX pPEIICHUH IEHTPOB
00paboOTKH TaHHBIX.

3aganue 1

3aka3unK MEOUIMHCKHM 1eHTp «Anbda» B 1. IleHza wumeer
noctpoenusiid [{O/] Ha pemenusx HP. Dto 3 cepBepa (IpuiioKeHui, MOUYTHI,
b/l manmentoB (6 TH)), cuctemy xpanenus nanubix (SAN, iSCSI 1 I'out/c) u
Heckosibko kommyTtaTtopoB (ISCSI 1 I'out/c). B mocnennee Bpemsi IeHTP
HOJYYUJT JOMOJHUTENBHYI0 CepTU(UKALNI0O Ha YCIYrd CTOMATOJIOTUU H
KOJIMYECTBO KJHMEHTOB MEIUIIMHCKOTO IIEHTpa BBIPOCIO B [JBa pasa.
HeoOxonumo W3y4uTh pPHIHOK M JaTh peKoMeHJanuu no mnoxbopy UT-
pEIIeHHs I paCHIMPEHHs] BOZMOXKHOCTEH XpaHEHUs JTaHHBIX.

l.AHanu3upyer  TeKylMd  ypoBE€Hb  HH(PACTPYKTypHBIX  peLICHUM
IKII-3 MPE PUSATHU I/ OPTaHU3ALUH
CnocoOHOCTE 3aganue 1
npeiaraTh VY 3aka3uumka ecTh creaywoomas HHGpacTpykrypa: 8 XocToB ¢ 2Ms 2X
pa3IuYHbIC noproBbiMu HBA FC 16, nBa FC kommyTtaTopa o0beaunennbix B VLT, 1 CX ]
BapUaHThI C IByMs 2X-TIOPTOBBIMU KOHTpoIepamu FC 16, 1Be AMCKOBBIX TTOJIKH C IBYMSI
UH(QPAaCTPYKTYPHBIX | 4X HOPTOBBIMU SAS KOHTpOJIJIEpaMu BBOAA-BBIBOAA B KaXKOM.
peleHuit s HeoOxomumo aath pekoMeHAaluyu MO OPraHU3allMOHHOMY U TEXHUYECKOMY
nonnepxxku UT/UC | pemreHusiM kacaTenbHO oOecTieueHust 0€30MacHOCTH XPaHEHUS JaHHBIX.
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2.®opmupyeT u OOOCHOBBIBACT BApPUAHTHI TEXHOJOTMYECKOTO  CJOA
APXUTEKTYPBI IPEII PUATH/ OpraHu3aluu
3aganue 1

3aka3yuKk HOBBIA OaHK, OTKpbIBawomuiics B I. Tomck. ®PunuanbHasi CeTh
IUIAHUpYeTCsl TokKa HebOospmas (4 ormencHus). B kaxmoMm oTaeneHun
pabotaet 10 corpynuukoB. Tpedyercs nocrpoerue [{O/la 1 KITHEHTCKUX MECT
¢ Hynsa. Tunbel HeoOXxomumbix cepepoB: B/ Oracle, MoOuIbHBI OaHKHHT,
Exchange, nouta, npuiiosxeHui, yrpasieHue cetbio 0ankomatoB. O6bem b1
1o 10 Th. OcuoBHble TpeOOBaHME 3aKa3uMKa: HAJIEKHOCTh U 0€30MaCHOCTh
KIMEHTCKUX MecT. Ilpennmoxkute M 00OCHYyHTe pelieHUs MO XpaHEHHIO

JaHHBIX.
Ilpumepnwie sonpocwl Kk 3auemy:

1. PackpbiTh TOHSATHS CTPYKTYPUPOBAaHHBIX W HECTPYKTYPHUPOBAHHBIX
JTAHHBIX.

2. OxapakTepr30BaTh CUCTEMY XPAHEHUS JTAHHBIX C MPSMBIM MOJKITIOYCHUEM
(DAS).

3. OxapakTepu30oBaTh MOHATHUE CETU XPAHEHUS JIaHHBIX.

4. Onucarb koMmoHeHTH SAN: MOpPTHI Y3710B, KaOenHw, COEAUMHUTEIbHBIC
YCTPOMCTBA, MACCUBBI XpaHEHUs JaHHBIX, ynpasiritomee 110 SAN.

5. OxapakTrepusoBaTh crocoosl moakirodeHuss Fibre Channel: Touka-Touka,
yrpasisieMma netiis FC, kommytupyemas dadpuka FC.

6. Onucate apxurektypy Fibre Channel: maker nporokonos FC; aapecanus
FC; ctpykTypa u opranuzanus FC naHHBIX; CEpBUCHI CETH.

7. Omnucars Tunbl peructpanuu B FC.

8. Omnwucats Tonosoruu FC: Tononorus Tumna «pemierkay, TOMOJIOT s - KIEHTP-
nepudepus.

9. PackpbITh IOHATHE BUPTYAIU3aIlMNA CUCTEM XPAaHCHHUS JTAHHBIX Ha OJIOYHOM
YpPOBHE.

10.  Omnucate daktopsl, onpenestoniye nosisiaeHue [P SAN.

11. Omnwucare Tonosorun 1SCSI: «pomnoe» mnoaxmroueHue (Native 1SCSI),
noakmoueHne 1ISCSI B pexume mocta (Bridged iSCSI), coBmemenne FC u «pomnoro»
1SCSI coeaqnnenus.

12.  Omnwucarb crek nporokosia iSCSI.

13.  Ommucare mpotokon FCIP: Tononorus FCIP, crex mpotoxona FCIP.

14.  Omnwucate akTopsl, onpenenstomue nosisnenue FCoE.

15.  CpaBuurs 1HOJ] no ucnons3oBanust FCoE u 11O/l mpu ucnonb3oBaHuu
FCoE.

16. Omnucare kommnoHeHThl ceTd FCOE: KOHBepreHTHBIM CeTeBOM amanTep
(Converged Network Adapter (CNA)); kabenu (Cable); FCoE xommyratopst (FCoE
switch).

17. OxapakTepu30BaTh IBOJIOIUIO TEXHOJIOTHH OpPraHU3aIluu pa3esieMoro
nocryna K (aiinam (File Sharing Technology Evolution).

18.  Packpoiite onpenenenne NAS.

19.  Omnucare NAS ycTpolicTBa U pacKpsITh npeumyiiectBa NAS.

20.  OxapakTepu3oBaTb KOMIOHEHTHI NAS.
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21. OxapakTepu3oBaTh MPOTOKOJIBI OOECHEUEHUs pa3lesieMOro JOCTyla B
NAS: Common Internet File System, Network File System.

22. Omnwucarb TPEANOCBUIKH JJI CO3/IaHUS OOBEKTHOM CHUCTEMBI XpaHEHUSs
nannbIx (Object-based Storage).

23.  PackppITh MoHATHE 00BEKTHOTO XPAHCHHSI TAHHBIX

24.  PackpbITh BO3MOXHBIE PUYUHBI HEIOCTYITHOCTH MH(GOPMAIIUH.

25.  PackpeiTh nousitue «Ennnas Touka co6os (Single Point of Failure)»

26.  OxapakTepu30BaTh MOHITHE PE3EPBHOTO KOMTUPOBAHUSI.

27. Omnwucarh NPUHIUIBI PE3CPBHOT'O KOTTMPOBAHUS.

28. Omnwmcarh NPUHIMITBI BOCCTAHOBJICHUS JTaHHBIX.

29. OxapakTepu3oBaTh IPEUMYIIECTBA B XPAHCHHUH JTAHHBIX 111 KOMITAHUH TTPH
MUTPAIAH B 00JIaKO.

30. OxapakTepu3oBaTh HEAOCTATKM B XPAHEHUM JIaHHBIX JUIsI KOMIIAHUHU TIpU

MUTpAIUU B 00JIaKO.
31.

IIpumepHovle npakmuko-opueHMmupoB8aHHoe 3a0aHUsL K IK3AMEHY:
1. Cucrema XpaHEHHUsI NaHHBIX 3aKa3uyWKa COCTOMT M3 TPEeX KOMIIOHEHTOB W

TpeOyeT paboTOCTIOCOOHOCTH KaXKIOTO M3 HUX B TeUeHHE 24 4acoB C MOHEIEIbHUKA TI0
MSATHUITY. BBIX0a U3 CTpos KOMITOHEHTa 1 MPOMCXOAUT 1O CIACAYIOMIEMY PACIIHCAHHIO:

[ToHenensHUK = O€3 BBIXOJOB U3 CTPOS

Bropuauk = 5:00 — 7:00

Cpena = 6€3 BbIXOA0B U3 CTPOs

Yersepr = 16:00 — 20:00

[Tarauma = 8:00 — 11:00

Heo6xomumo paccuutate MTBF u MTTR kommonenTa 1.

2. Heo6xomuMo mono6paTh 3aka3unky komnoHeHThl U T-undpactpykrypsl. Kakoe
MUHUMAaJIbHOE KOJ-BO KOMMYTAaTOPOB HYXHO aiisi: cozaanus noacetu SAN, rae k CXJ]
nojkimovarorcss mo wmHTEepdeiicy ISCSI 20 xocroB; moacetm LAN Ha wmemxHoMm
noakmoueHun Ethernet mams 4000 monw3oBareneit (100 MoOwut\c Ha mojb3oBartens);
MEHEKMEHT TMOJICETU JIJIsl BCEro 000pyA0BaHMSI.

3. 3aka3uyuK MEIUIMHCKUM IEHTp «Anbda» B r. [len3a umeer nocrpoerHsiit 11O/]
Ha perrenusx HP. 9to 3 cepepa (npunoxenuid, moutsl, b/ nmarmenTtos (6 TB)), cucremy
xpaneHus qaHHbx (SAN, iISCSI 1 I'out/c) u Heckombko kommyTaropoB (ISCSI 1 I'6ut/c).
B mocnennee Bpemsi IEHTP MOJIYYWJI JOMOJHUTEIBHYIO CEPTUPHUKAIMIO HA YCIYyTH
CTOMATOJIOTMM U KOJIMYECTBO KJIMEHTOB MEIUIIMHCKOIO IIEHTPa BBIPOCIO B JBa pasa.
HeoOxomuMo nath pekomenpanuu 1o nondopy WT-pemienust mms  pacimmpeHus
BO3MOKHOCTEU XpaHECHUS JaHHBIX.
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IIpumep Omiiera:
1. OxapakTepu30BaTh MOHATHE CETH XpaHeHUs AaHHbIX (30 6ayioRB)

2. CucremMa XpaHEHHMsS JIaHHBIX 3aKa3yWKa COCTOMT U3 TPEX KOMIIOHEHTOB H
TpeOyeT paboTOCTIOCOOHOCTH KaXKIOTO M3 HUX B TeUeHHE 24 4acoB ¢ MOHEIEITbHUKA 110
MATHUILY. BbIXoa u3 cTpost KoMIoHeHTa 1 mMporcXoAuT Mo CIAEAYIOMIEMY PACIIHCAHHIO:

[TonenensHUK = G€3 BHIXOJOB U3 CTPOS

Bropuuk = 5:00 — 7:00

Cpena = 0e3 BBIXOJIOB U3 CTPOS

Yersepr = 16:00 — 20:00

[Tsararma = 8:00 — 11:00

Heo6xoaumo paccuntath MTBF u MTTR kommnonenta 1. (30 OasioB)

8. IlepeyeHb OCHOBHOII M /IONOJHHUTEJbHON Y4eOHOH JIMTEpPaTyphbl,
HEeO0XO0TUMOM VISl OCBOCHMS TUCIUILIHHBI

OcHnoenasn:

1 Hansn, D.I'. lannele: xpaHeHue u oOpaborka: yueOnuk / D.I'. HagsH. —
MockBa : HMH®PA-M, 2019. — 205 c. — 3BC ZNANIUM.com. - URL:
http://znanium.com/catalog/product/989190 (mata oOpamienus: 07.08.2020). - Tekcr :
DIEKTPOHHBIM.

2 CeTH ¥ TeJICKOMMYHHKAITUU: YICOHUK U TIPAKTUKYM JIJIS aKaJeMUIECKOro Oaka-
naspuara / K. E. Camyiinos [u np.]; nmox penakuueit K. E. Camyiinosa, U. A. [llaaumoBa,
. C. Kyns6oBa. — Mocksa: M3narensctBo IO0paiit, 2019. — 363 ¢. - ObC [Opaitr. -
URL: https://urait.ru/bcode/432824 (nmata oOpamenus: 06.08.2020). - Tekcr
AJIEKTPOHHBIM.

3 Tacanos, 2. D. lHTemnekTyallbHble CUCTEMBL. Teopusi XpaHEHHs U IOUCKa
uHdopMaru: yaeOHUK Jutst OakagaBpuara u Maructparypbl/ 3. 2. 'acanoB. — Mockaa:
M3narensctBo  FOpaiit, 2019. — 271 c¢. — OBbC [IOpaitr. - URL:
https://urait.ru/bcode/437023 (nara obpamenus: 07.08.2020). - TekcT : 37E€KTPOHHBIMH.

HHonoanumenvnasn:

4 Koctiok, A.W. Opranmzanusi oOnaunbix W GRID-Beruucnenuit : yueOGHoe
nocobue / A.W. Koctiok. - PocroB-na-Hony; Taranpor: M3zmarensctBo HOxHOrO
dbenepansHoro ynmuBepcutera, 2018. — 121 c. - DbC ZNANIUM.com. - URL:
http://znanium.com/catalog/product/1039739 (nara ooparenus: 07.08.2020). - Tekcr :
AIEKTPOHHBIM.

5 Bapdonomeena, A.O. MHbopMallMOHHbIE CHUCTEMBI MPEANPUATHS: y4yeOHOE
nocooue / A.O. BapdpomomeeBa, A.B. Kopskosckuii, B.Il. PomanoB. — 2-¢ m3f.,
nepepad. u gon. — MockBa: UHOPA-M, 2019. — 330 c. - ObC ZNANIUM.com. - URL:
http://znanium.com/catalog/product/1002067 (mnara obparenus: 07.08.2020). - Tekcr :
DIEKTPOHHBIMN.
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9. IlepeueHnb pecypcoB HH(OPMANMOHHO-TEJEKOMMYHHUKAIIMOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX [IJIS1 OCBOCHMS AN CIIUIIIHHBI

1. DnekTponHas oubmoreka GuHancoBoro yauepcuteta (OB) http://elib.fa.ru/

2. DnextponHo-0ubmmoreynas cucrema BOOK.RU http://www.book.ru

3. DNEeKTpOHHO-OUOIMOTEeYHAsT ~ cUcTeMa  «YHHBEpPCHTETCKass  OuOimoTeka
OHJIAMH» http://biblioclub.ru/

4. DeKTpoHHO-OMOMMoTeYHas cuctema Znanium http://www.znanium.com

5. DneKTpoHHO-OMOIMOTEeYHAs cucrema W3/1aTelIbCTBA «IOPAUT»
https://www.biblio-online.ru/
6. DneKTpoOHHO-OMOIMOTEeYHAs cucreMa W31aTeNbCTBA «Jlaup)»

https://e.lanbook.com/
7. lenoBas onnaitH-0nommoreka Alpina Digital http://lib.alpinadigital.ru/
8. Hayunas snextponHas ouoauoreka elibrary.ru http://elibrary.ru
9. HantmonanpHas snekTpoHHast oubimoteka http://H306.pd/
10. Ilopran «HoBoctu Texnomornii». http://www.ixbt.com/
11. Tlopran «Moii kommbroTepy. http://procomputer.su/
12.  Tlopran «TexHonoruu XxpaHeHus qaHHbIX» http://storagenews.ru/

10. MeToanueckue yKazaHus /151 00y4aKOIIMXCS 110 OCBOCHUIO TUCHUTIINHBI

PekoMmeHnnanuu 1O OCBOEHUIO AUCIUIUIMHBI TMPUBEAEHB B «MeToauyeckux
peKOMEHAAIMAX Ui  CTYICHTOB OakaiaBpuara TI0 OCBOCHHMIO  JIUCIHMIUIAH
o0pa3oBaTeIbHBIX MTPOTPAMM BBICIIETO 00Pa30BaHUs», YTBEPKIECHHBIX PACOPSIKEHUEM
@unynuBepcurera oT 14 mas 2014 r. Ne 256.

11. TIlepeyeHb HUHPOPMANMOHHBIX TEXHOJIOTMH, HCHOJIb3YeMbIX MpPH
OCYLIECTBJIEHUN 00Pa30BaATEJILHOI0 MPOLEecca Mo JMCHUIINHE, BKJIKYAs NepevyeHb
HE00X0AMMOro MPOrpaMMHOr0 ofecme4yeHUsi 1 MHGPOPMANMMUOHHBIX CIPABOYHBIX
CUCTEM

11.1. Komnnekm nuyen3uoHH020 RPOZPAMMHOZ0 00ECneYeHUsL:
1. Komnbrotepabie porpammbl ootero vaznadenus Windows, MicrosoftOffice
2.Autuupyc ESETENndpointSecurity

11.2. Cospemennvie npogheccuonanvuovle 6a3vl OAGHHLIX U UHPOPMAYUOHHDBIE
CHPABOYHbBIE CUCIEMDL:

Nori/ Ha3Banue peKkOMEH1yeMbIX TEXHUYECKUX U HaumenoBanue pa3aenon
KOMITHIOTEPHBIX CPEJICTB 00yUYeHUs U TEM
1 [TpaBoBas 6a3a nanubix «KoucynprantlLitocy Bce Tembl
2 CnpaBouHo-TipaBoBas cucrema «l'apant» Bce Tembl

3 WWW.SKrin.ru CucremMa KOMIUJICKCHOTO —PacKpPBITHS Bce Temsr
uHpopmaruu «CKPUH».
4 www.iteam.ru/publications/strategy/ - ITeam-Texuonoruu Bce Tembr
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KOPIIOPATUBHOTO YIPABJICHUS.
5) Nudopmanmonnas cucrema CITAPK. Bce Tembl
6 Nudopmanmonnas cucrema Bloomberg. Bce tembl
7 Wndpopmanumonnas cucrema Thomson Reuters Bce temsl

11.3. Cepmughuyupoeannvie npocpammusle u annapamubvle CPpeocmea 3auiumnol
uHpopmayuu: He NPEIyCMOTPEHBI.

12. Onmcanme MaTepHAJIBLHO-TEXHHMYECKON 0a3bl, HeOOXOMUMON s
OCYLIECTBJIEHUS] 00Pa30BaTEJIbHOI0 NMPoLecca Mo JUCHUILIHHE

[ToMemenust il MPOBEACHUS JIEKLIIMH, CEMHHAPCKUX 3aHSITUM, TPYNIOBBIX U

HHAWBUOYAJIbHBIX KOHCYHBTaHHﬁ, TEKYIIECIO KOHTPOJIA U HpOMe}ICYTO‘IHOﬁ arTeCranuu,
a TaK)XKE IIOMCIICHUA OJIA CaMOCTOSITEIIbHOM pa6OTLI.
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