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09.04.01 MuadopMaTrKa 1 BRIYUCIHTENbHAS TeXHUKA, [[pOMBIIITICHHBIA MHTEPHET Bellel H IPOrHO3HASI aHAINTHKA, YTBEPKICHHOM
Vuaensim coBerom PI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22

Pabouas mporpamma omo0peHa Ha 3aceTaHumn
Kagenpa ACY

ITporokon ot 05.07.2022 r., Ne10

PyxoBonurens noapasnenenus Temxun 1.0.



1. HEJIX OCBOEHUA

1.1 | @opMupoBaHHE TEOPETHUCCKUX KOMIIETCHIINI M IIPAKTHYECKUX HABBIKOB OaKaIaBpPOB B 00JIACTH COBPEMEHHBIX CHCTEM
XpaHeHus 1 00paboTku AaHHBIX. Kypc HampaBiieH Ha IpHOOpeTeHre PEICTaBICHUI 00 apXUTEKType U IPUHLIUIAX
(YHKIMOHMPOBAHUSI CHCTEM XPaHEHUS N 00pabOTKH JaHHBIX, O METOJAX M MOJX0/aX 3alIUThl JaHHBIX, IPOTOKONIAX,
CepBHCa U YCTPOHCTBAX, Ha MPHOOPETEeHHEe CIIOCOOHOCTEH POSKTHPOBAHMS, CO3AAHIS, HACTPOUKH, aIMUHUCTPHPOBAHH
CHCTEeM XpaHEeHUs U 00pabOTKH JaHHBIX B COOTBETCTBHH C TIOCTABIEHHON 3a/1aueii, Ha (JOPpMHUPOBAHHE CIIOCOOHOCTH
aHAIM3MPOBATh CYIECTBYIOLINE PEIICHHs], ONPEENATh TOYKU OTKa3a U HAXOAUTh PEIICHUS AJIsS UX YCTPAHCHHUSL.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.0

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1 | Anroput™MH3anus U IPOrpaMMHUPOBAHNE

2.2.2 | Apxutektypa coBpemeHHbIx OC

2.2.3 | IIporpaMMHpOBaHHE BCTPAUBAEMBIX CUCTEM

2.2.4 | TectupoBaHHE NPOrPAMMHBIX KOMIUIEKCOB

2.2.5 |HHCTpyMeHTadbHbIE NIATPOPMBI HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOIOTHIA

2.2.6 |HWHCTpyMeHTanbHBIE IIAT(HOPMBI IPOrHO3HOH aHATUTHKH

2.2.7 | VHdopmaIroHHbIe TEXHOIOTHH YIIPABICHHS IPOCKTaMH

2.2.8 | KoMIbIOTEpHBIE CUCTEMBI IOAJEPIKKY IPUHATHS PELICHUH

2.2.9 |Ilemaroruueckas MpaKTUKa

2.2.10 |Uudpossie mnathopMbl yripaBieHNsT B3aUMOIECHCTBUEM pacpeeIeHHBIX 00hEKTOB

2.2.11 |IloxmroroBka K MpOIEype 3aIIUTHI M 3aIINTA BBITYCKHOH KBATM(HUKAIIIOHHON PaObOTHI

2.2.12 |Pa3paboTka cHCTEMHBIX HHTEeP(EHCOB [T IPOMBIIUICHHOTO HHTEPHETA Beleit

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHPYEMbBIMH
KOMIIETEHIIUSAMUA

IK-1: CiocoGHOCTH OCYIIECTBJISATH COMPOBOKIEHHE MPOIECCOB MPOEKTHPOBAHNS, BHEAPEHHS U IKCILTyaTAIINN
HH(OPMAIMOHHBIX CHCTEM H TEXHOJIOTHI

3HaTh:

TTIK-1-31 MexaHu3MBbl U IOAXO/IBI 3aMCH WHPOPMAIIMH Ha PA3JIMYHBIC TUITBI HOCUTENICH
MexaHI3MBI 00OMeHa HH(pOpPMaNHeH M CPEICTBA HX 00CCTICUCHHSI.

OIIK-8: CnocodeH ocymecTBJIATH 3¢ PpeKTHBHOE ypaBJieHHe Pa3padoTKOH MPOrpaMMHBIX CPEICTB M MIPOEKTOB.

3HaTh:

OIIK-8-31 OnpeneneHus, TEPMHUHBI ¥ MOHATHS CHCTEM M XpaHEHUS] 00pabOTKY JaHHBIX.

OIIK-5: CnocoGeH pa3padaTbIBaTh H MOJEePHU3HPOBATHL NPOrPAMMHOE H aNlNapaTHoe ofecriedeHHe HH(POPMAIMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM;

3HaTh:

OIIK-5-31 CoBpeMeHHbIE TEXHOIOTUH, UCIONb3yeMbIe I XPAaHEHUS! U 00pabOTKH JaHHBIX

IK-1: Cioco6HOCTH OCYIIECTBJISATH COMPOBOKIEHHE MPOIECCOB MPOEKTHPOBAHNUS, BHEAPEHHS U IKCILTyaTAIINN
HH(OPMAIMOHHBIX CHCTEM U TEXHOJIOTHH

YMmerb:

ITK-1-Y1 Peanu3oBbIBaTh CUCTEMY XPaHEHHUS TAHHBIX 33IaHHON KOH(DUTYPAIHH.

OIIK-8: CniocodeH ocymecTBJIATH 3¢ PpeKTHBHOE yNpaBJieHHe Pa3padoTKOH MPOrpaMMHBIX CPEICTB M MPOEKTOB.

YMmerb:

OIIK-8-Y1 Onpenensats 006eM pabOTEI HOCTaBICHHOH 3a1a4u 1 3 (HEeKTUBHO pacHpees T 00S3aHHOCTH WICHOB TPYIIIHI VIS €e
peleHUs

OIIK-5: CnocoGen pa3padaTsiBaTh U MOJEePHU3HPOBATH POrPAMMHOE U aNNapaTHoe odecnevyeHre MHGOPMAIMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM;

YMmerb:

OIIK-5-Y1 IIpoekTrpoBaTh KOHPUTYpaLUIO ceTeld UCXOAS U3 TapaMeTPOB TEXHUUYECKOro 3adaHusl.




IIK-1: Cioco6HOCTL OCYIIeCTBJSTh CONPOBOXK/ICHUE IIPOLIECCOB IPOCKTUPOBAHNS, BHE/IPEHHUS U IKCILIyaTalluH
HH(OPMAIMOHHBIX CHCTEM M TEXHOJIOTHI

Baanernb:

[IK-1-B1 Co3naBats, OpraHH30BBIBaTH pabodne TPYIIIBI JUTS PEIICHHUS [TOCTABICHHOH 3a1a4n ¥ 3((EeKTHBHO B HUX PadoTaTh.

OIIK-8: CnocoGeH ocymecTBJISTh 3(pexTHBHOE ynpaBaeHne pa3padoTKoii NPOrpaMMHBIX CPeICTB U IPOEKTOB.

Baanernb:

OIIK-8-B1 HaBblkaMu caMOCTOSTENLHOM paboThI ¢ y4eOHBIMU MaTepHalaMH, TEXHUISCKUMH ONMMCAHUSAMH M TIPOUYCH JIUTEPATypOit
JUTSL TIONCKA MH(OPMAINH B IIPOIECcCe PEIICHNS TOCTABICHHOHN 3aJauH.

OIIK-5: CnocodeH pa3padaTsiBaTh 1 MO/IEPHU3MPOBATH MPOrPaMMHOE H aniliapaTHoe ofecreyeHre HHGOPMAUMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM;

Baanernb:

OIIK-5-B1 HaBbIKaM¥ MPOSKTUPOBAHUS CIOKHBIX CETEBBIX HH)PACTPYKTYPHBIX 3JIEMEHTOB

4. CTPYKTYPA 1 COAEP KAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl

Pasnen 1. Beenenue B
annapaTHble cCpeIcTBa
XpaHeHUs U 00padoTKH
JAHHBIX

1.1 Beenenue B nonstue "UKT". 1 1 OIIK-8-31 Jd1.1 KM1
OCHOBHBIE HaIIPaBICHUS
pa3BUTHA B CUCTEMAX

XpaHeHUs TaHHBIX /JIex/

1.2 OCHOBHBIE THIIBI aPXUTEKTYP 1 1 OIIK-8-31 J1.1 KM1
CX/. IIpenmymecta u
Hemoctatkd DAS, NAS, SAN
apxXuTeKTyp. /Jlex/

1.3 3HaKOMCTBO ¢ HHTEpPericom 1 8 OIIK-8-Y1 J.1
CXJI Huawei OceanStor OIIK-8-B1
5300. OcHoBHOI OIIK-5-Y1
dyraxmonan CXJI. OIIK-5-B1

IMepBuunas Hactpoiika. /I1p/

Pasnea 2. AnnapaTtHoe
o0ecrieyeHUsi CPeACTB

XpaHeHHs

2.1 OCHOBBI ¥ OCOOCHHOCTH 1 1 OIIK-5-31 JI1.1 KM2
CepBEepHOI OIIK-8-31
apxXUTeKTyphl. /Jlex/

2.2 [Iporokomnsl paboThI ¢ 1 2 OIIK-8-31 J1.1 KM2

JIMCKOBOH TTOJICUCTEMOIA.
Iporokomsr SCSI, iSCSI,
SATA, SAS. /JIex/

2.3 ITousatue RAID u ero Bubl. 1 2 OIIK-8-31 JI1.1 KM2
Ocobennoctu RAID
2.0 /JTex/

2.4 [TepBoHauanbHast 1 5 OIIK-5-Y1 JIT.1J12.1
KOH(HUTypanus BUPTyaIbHBIX OIIK-8-Y1

MAIIKH C OIEePaHOHHBIMH
cucreMamu Windows server u
Centos /ITp/

Pa3nen 3. Ioaxoasl U
METOJMKH CO3TaHMs
0TKA30yCTOYeBbIX CUCTEM

3.1 [Tomxomp! kK pe3epBHOMY 1 1 OIIK-8-31 J.1
KOIMPOBAHHUIO,
OTKa30yCTOHYUBOCTD
CHUCTEMBI ¥ TOUKU
orkasza. /JIex/




32 Hacrpoiika BupTyaibHOR 1 4 OIIK-8-Y1 J1.1
MaiuHbl ¢ Centos u
noakrodeHue K Heit CX /[ mo
npunumy "NAS". /Tlp/
33 Hacrpoiika BupTyaibHOR 1 2 OIIK-8-Y1 J1.1 P1
MamnHel ¢ Windows server u
noakrodeHue Kk Heit CX /[ mo
npuanumy "NAS". /J1ab/
34 Hacrtpoiika BupTyanbHoi 1 2 OIIK-8-B1 J1.1 P1
MamuHbl ¢ Windows server u
noakrodeHue K Heit CX /[ mo
npuntumy SAN. /J1a6/
3.5 Hacrpoiika BupTyansHoi 1 2 OIIK-8-Y1 JI1.1J12.1 P1
MamuHbl ¢ Centos u
noakrodeHue K Heit CX/[ mo
npuHnumy "SAN". /J1ab/
3.6 [Tonstue aBapuitHoro 1 1 OIIK-8-B1 JIT.1J12.1
BOCCTAaHOBJICHUS. TUIIOBBIE
peanuzamu AB. /JIex/
3.7 Cosanue U KOHPHUTypaIus 1 2 OIIK-8-V1 J.1 P1
METO/IOB 3aIUTHI TAHHBIX.
MrHOBEHHBIMH CHUMKH U
LUN xutons!. /J1a6/
3.8 ITonroroBka k 1 110 OIIK-8-V1 JI1.1
koHTpoto. /Cp/ OITK-8-31
OIIK-8-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1 IIK-
1-31 TIK-1-V1
[IK-1-B1
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KoHTpoJibHbIe MeponpusiTHs (KOHTPOJILHAS padoTa, TecT, KOJLUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kog KonTponsHoe rI{Il:{O];ef ;Teévme B
KM MepOTpHATHE I pEl OIPOCHI JI OATOTOBKH
KOMITETEHLUI
KM1 Kommoksuym Nel OIIK-8-31;0I1K-5- | OCHOBHBIC HaNpaBIeHHs YKa3aHbI HIXKeE:

31;1IK-1-31

DAS, omnpenenenue, OCHOBHbIE CBOHCTBA.
SCSI, xapakTepuCTHKH, IOHATHE

SSD, ompenenenne, OCHOBHBIE CBOWCTBA
NAS, onpenenenue, OCHOBHbIE CBOIMCTBA.
SAN, omnpezienieHue, OCHOBHBIE CBOMCTBA.
iSCSI, onpenenenne, OCHOBHBIE CBOWCTBA.
iSCSI, ocnoBubie oTanuus ot SCSI

Big Data

SaaS,Paas,laaS onpenenenue npuMepsl.
OCHOBHBIE MOHATHS 00JAYHBIX BHIYHCICHUN
Anpecauus ganssix B HDD

Crek npotokonoB FC

Tunosas ctpykrypa CX/]




KM2 OIIK-8-31;0I1K-5-

31;1IK-1-31

Kommoksuym Ne2 OCHOBHBIE HAIIPaBIICHUS YKA3aHBI HIDKE!
RAID, onpenenenue, BUIbI.

MeTonBI CO31aHMs PE3EPBHBIX KOITHIH.
RAID 2.0, ocobeHHOCTH ¥ TEPMUHOIOTUS
Snapshot nmoHsTHE XapaKTEPUCTUKH.
Snapshot metonsr coznanus COW, ROW.
[onsarus RTO u RPO

[oustue u ocobennoctu LIO/I-a
HyperReplication,

HyperSnap, HyperMirrov

SmartThier

Smart QoS, SmartQuota

Agapwuitnoe Boccranopnenue (DR)

5.2. Ilepedyenn padoT, BbINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITposepsiemble
Kon Hassanune
UHJIUKATOPBI Coneprkanue paboTsl
paboThI paboThI N
KOMIETEHIHH
P1 JlabopaTopHsIit OIIK-8-Y1;0IIK-8- |-
MIPAKTUKYM B1;0IIK-5-Y 1;0IIK

-5-B1;I1K-1-Y 1;I1K-
1-B1

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

B pamxax n3ydeHus Kypca CTy[eHTaM Ipeaiaraercs

1. BBIIOMTHUTG U 3alIUTHTH J1a0OPaTOPHBIX PaboOT, Kaxkaas U3 KOTOPBIX JaeT MakcumyM 20 Gasmnos. bamt 3a mabopaTopHyro pabory
CKJIaJIIBACTCSI U3 CJICIYIOIINX KPHUTEPUECB:

- BBITTOTHEHUE PAOOTHI

- oopMIIeHHE OTUETA

- CBOEBPEMEHHOCTD BBINOIHEHHS M 3aLLUTHI

- OTBETHI HA BOIPOCHI TIPH 3alUTE J1a00PaTOPHOI paboThI

MaxkcuMaibHO 32 JJabopaTopHbIe paboThI CTYJEHT moiydaeT 80 Oaos.

2. BoINOmHUT 2 KOHTPOJIbHBIE Pa0OTHI B , KaXK/1ask U3 KOTOPBIX AaeT 10 20 6aysioB 3a BHIMOIHEHUE 3a/1aHUH.
MakcuMaibHO 32 KOHTPOJIBHBIC Pa0OTHI CTYAEHT NorydaeT 40 0asioB.

5.4. Meroauka oLleHKH OCBOeHHsI JUCHMILUINHBI (Moay.is, npakTtuxku. HUP)

ITo uroram kypca npoBoauTCs 3a4€T C OLIEHKOM, OLIEHKA 3a KOTOPbIH BeIcTaBisercs cornacHo bPC no cinenyromeit cxeme
OreHka 3a 3a4er MHHAMYM MAaKCHMYM

OTJIMYHO 100 150 u BbIIIIE
XOpOIIO 70 99
ynosieTBoputesnbHo 50 69

6. YHEBHO-METOAWYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3armaBue Bubnuoreka W3znparenbcTBO, TON
JI1.1 |Temkun U. O., AnnapaTHble CpeAcTBa OnexTpoHHas 6HOIMOTEKA M.: [MUCuC], 2018
Bapannukosa U. B., XpaHEHUs U 00pabOTKH
Konos U. C. aHHBIX. TeXHUYIECKHe
cpezncTBa xpaHeHus JaHHbIX (N
3060): yue6. mocodue
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENH 3arnaBue bubimoreka WsnarenbcTBo, TOI
JI2.1 | TMaxmypusn /. O. OrnepalioOHHbBIE CUCTEMBI DJeKTpOHHAs ONOIHOTEKA Tomck: TYCVYT1], 2013
OBM: y4ebHOe mocobue
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1 JInnensuu [1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |FreeNAS
I1.3 | Putty
1.4 |OC Linux (Ubuntu) / Windows

6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOdeccCHOHANBHBIX 023 TaHHBIX




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue

OcHarnienne

JI-826 Yuebnas ayauTopust:

JOCKa W MapKepsl, IepcoHaNbHBIe KoMmbioTepsl OC
Windows ¢ aIMHHHUCTPAaTOPCKMMH IIpaBaMd JOCTYIa, C
MPOBOIHBIMU  ceTeBbiMH  maTtamu, ¢ COM-nopramu
KOIIMYECTBOM HE MeHee O, CeTeBOe KOMMYHHKAIMOHHOE
obopynoBanue  CISCO: 6  xommyratopoB u 6
MapIIPyTH3aTOPOB, OOXKaThIe KaOeNmu BHUTAs Iapa MpsMbIC H
KpPOCCOBBbIE  KOJNMYECTBOM HE  MEHee 12 KaXKIbli,
KOHCOJIbHBIE KaOell KOJIMYeCTBOM He MeHee 6.

UYnraneHsrii 321 Ne3 (B)

KOMIUTEKT  ydeOHOW  mebenmnm Ha 44  Mecrta UId
obyuaromuxcs, MDY Xerox VersaLink B7025 ¢ ¢ynxuneit
MacmTaOupoBaHus TEKCTOB W wu3o0paxenuit, 8§ IIK ¢
poctynoM k UTC «Murepner», OUOC yHuBepcurera
yepe3 JNW4HBIN KabuwHer Ha tmatgopme LMS Canvas,
munen3uoHHbie nporpammel MS Office, MS Teams, ESET
Antivirus.

Jlro6oii Koproyc | YueOHass aygutopust OISl TPOBEACHHS
MynbTumenuitHas 3aHATHH JIGKIMOHHOTO THUIA W/WIM JUIs
TIPOBENICHNS MPAKTHUECKUX 3aHATHH:

KOMILJIEKT y4eOHoi Mebenu 10 36 MecT i 00ydaroluxcs,
MYIBTHMEIUHHOE  00OpYyJOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabodee Mecto mpemomaBatensd, IIKc moctymoMm K
UTC «Uureprer», DUOC yHuHBepcuTeTa depe3 IHMIHBIA
kabuner Ha miatrpopme LMS Canvas, HIIEH3UOHHBIE
nporpamMsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA J1JI OBYYAIOIIIUXCSA

B kypce "AnmnapatHble cpeicTBa U XpaHEHHs1 00pabOTKH JaHHBI" Pa3MEIEHO OMHCaHUE Kypca, TEOPETHUECKask COCTABIISIONIAs
Kypca, Ipe3eHTAIIH JISKIUH, OITicaHue 1abopaTOpHBIX padoT, JOMAITHNE 3a0aHNs, TECTHI 10 TEOPETHIECKOMY MaTepHaIy U

KOHTpPOJIbHBIE PaOOTHI.

HGKHI/II/I IO KYpCY YHUTAIOTCA B ayAUTOPUAX C MyHLTHMeﬂHﬁHBIM 06opyz[03aHHeM C UCIOJIB30BaHUEM NTPE3CHTAIUH.

JlabopatopHsie pabOTHI MO MPOBOSTCS B CIICIMAIN3UPOBAHHOM J1aOOpaTOPUH € TOCTYHOM K CepBepy 000pyIOBaHHEM Ha
KOMITBIOTEpaxX C aIMHHUCTPATOPCKIUMH MPaBaMHU JIOCTYIIA O]l PyKOBOJCTBOM TPEIOAaBaTEesL.

JlaGopatopHble pabOTHI 10 pa3ziesiaM MPOBOAITCS B MHAWBUAYAIbHOM PEXKHUME: KaXKIBIH CTYAEHT JOJIKEH BBITIONHUTD 3aJaHNE Ha
BBIZICTICHHON eMy BUpPTyaJbHOH MarnuHe. {7t Hanbomnee 3¢ eKTHBHON pabOThI peKOMEHIYeTC sl B3aUMOJICHCTBHE CTYICHTOB B

nporiecce paboTHL.

ITepen BeIONHEHNEM J1TA0OPATOPHOH paOOTHI HEOOXOMMMO H3YYHTh TCOPETHUCCKUI MaTepHal K J1abopaTopHBIM paboTam.
ITo 3aBeprrennto 1a0OPaTOPHOH PabOTHI CTYICHTOM BBITIOIHSETCS OTUET 110 J1JaObopaTOpHOH paboTe M MPOBOANTCS 3alliTa

1abopaTOpHOH paboTHL.

Kypc 3akanuuBaercs 3a4€ToM C OLIEHKOIA.




