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PaGouast nporpamma y4eOHOH AHCUHIIHHDI

«BBIYUCJIMTEJIbBHBIE CUCTEMBbI»

HanpasiieHus NoJAroToBKH: 09.04.01 UndopmaTika ¥ BEIYHCAHTEIbHAA TEXHHKA
Marucrepckas rnporpamma: HUudopmarnka ¥ BEIMUCIHTENIbHAS TEXHHKA
[Tporpamma noaAroToBKHM: aKaJaeMH4yecKas Marucrparypa
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YTBEPKJIAIO:
Jlekan Gu3nKo-TeXHH4ECKOr0 DakyIbTeTa

H.I'. Mamok

«23» < ons 2017 r.
MI1 :

[lporpamma cocrasiaena ¢ yverom QenepalbHOT0 rocyIapcTBEHHOrO 00pa3oBaTeNbHOrO
craHzapra Beicmiero obpazosanus no sanpasinenmio noarorosk 09.04.01 Hndopmaruka u
BLIYMC/IMTE/IbHAS TEXHHKA, YTBEPKACHHOrO npHKasoM Munucrepcrsa oOpa3oBaHHs W HAYKH
Poccuiickoit ®enepaunu ot 30 okralbps 2014 r. Ne 1420,

" Ilporpamma yueGHOM AMCHHIUMES! «BBMHCIHTEIBHbIE CHCTEMBI» COCTAB/IEHA HA OCHOBE
['OC BIIO no nanpasiaenuio noarorosku 09.04.01 Mudopmarnka U BEMHCIHTEIbHAR TEXHHKA,
yTBepKACHHOrO npukasom Munucrepcrsa obpaszosanus u Hayku JIHP or «25» nexadps 2015 r. Ne
946, saperucrpupopannoro B Munucrepcrse toctuunn JIHP or 01 despans 2016 r. Ne 948,
«ITonoxenns 00 opranusannu y4eGHoro npouecca B 00pa3oBaTeNbHBIX OPraHH3alHAX BBICLIEro
npodeccuonansroro obpazosanns Jlonenxoit Hapoaroit Pecriybnukuy», yreepagHHOro npuKaoM
Munucrepersa obpazosanuss u Haykn JIHP 07 asrycra 2015 r. Ne380 (c u3meHneHumsamMH M
nononHeruamMu ot 30 oxtabpa 2015 r. Ne 750), yueOnoro niana no HanpasjeHHIO NOATOTOBKH
09.04.01 Uadopmaruka 1 BerMucanTeNbHaA TexHuka ([Tpoduns: Mudopmarika u BeMuCIHTEbHAS
TexHuKa), yreepaaenHoro YuensiM Coserom Yuusepcurera or 31.03.2017 r., nporokon Ne3 u
ocHoBHOI o0pazoBaTeNbHON NMporpaMMel, yTBepKAeHHOH npukasom pekropa (Ne 77/05 ot 06.05
2017 r.).

PaspaGoTunk:
Cr.npenonasarens Kadeapsl .
KOMMBIOTEPHBIX TEXHOJIOIHI : ,é L= HO0.A. KoeMaxkuH

[lporpamma yueOHON AMCUMNINMHBI YTBEPXKACHA Ha 3aceaHud Kadeaph! KOMIBIOTEPHBIX
TEXHOJOrui

[Tporokon Ne 17 ot «04» masn 2017 .

3asenyrommii Kaheapoit vd T.B. Epmonenko

[Tporpamma yueOGHOIN aucUMIUINHEL oj00peHa yueOHO-MeToANYecKOl KOMHCCHEH (H3HKO-
TEXHHYECKOro (akynprera
[Tpotokon Ne 5 ot «24» mas 2017 r.

[Ipencenarens yueGHo-MeTOAMYECKON 2

KOMHCCHH (dakyabTeTa 7/ B.H. Korenko



1.  Ob6aacTh npuMeHeHHUs U MeCTO AUCHUILIMHBI B y4eOHOM mpolecce

VYueOHast TUCIUIUTNHA «BhrauciuTenbHble CHCTEMbBI) OTHOCHTCS K BApUaTHBHON 4acTH OJIoKa
«lucuumimnbl (MOJIYJIN)» U COCTOUT U3 OJHOTO COJEPKATEIBHOIO MOAYJIS.

JlucrurinHa peanusyercs Ha (pU3MKO-TEeXHUYECKOM (aKyinbTeTe Kadeapol KOMITBIOTEPHBIX
TEXHOJIOTUH.

DTOT KypC ONHMpaeTcsl Ha MOJTOTOBKY CTYAEHTOB, MOJTYYECHHYIO IPH U3yYSHUH TUCLUILIHNH
OakanaBpuata: «OCHOBBI — mporpammmupoBanus», «MHpopmaTnka W  WHPOPMAIMOHHO-
KOMMYHUKAIIHOHHBIE ~ TEXHOJOTUH»,  «ApxuTektypa OBM H  MHKPOKOHTPOJUIEPOBY,
«AnmunaucrpupoBanue OC  Win/Unix», «AJIMUHHCTPUPOBAHUE PACIPEICICHHBIX CHCTEM»,
«Anmaparasle cpeactBa JIBCy», 3aknansiBaeT (QyHIAMEHT HayYHO-IPUKIAJHOM MOATOTOBKU
OynyIlIMX HcclieaoBaTeNel B 001aCTH MPOCKTUPOBAHUS BEIUUCIUTEIBHBIX CUCTEM.

[ToxydeHHble  3HAHMS  UCIOJB3YIOTCS ~ CTYJCHTAaMH  BO  BpeMs  NPOXOXKICHUS
IPOM3BOICTBEHHOW TIPAKTHKH, IPH BHIMOIHEHUS HAYYHO-HUCCIIEIOBATEILCKOW paOOThI U HAITMCAHUU
MarucTepcKON IUCCEePTALHH.

2. CTpyKTypa IMCUMIIHHBI

Xapaxmepucmuka yueonoll OucCyuUnIuHbl

HanpasneHnue nororoBku 09.04.01 MudopmaTrka 1 BEIMUCIHTETbHAS TEXHAKA
Marucrepckasi nporpamma WudpopmaTnka v BEIMUCIUTENIbHAS TEXHUKA
[Tporpamma noaroToBKH aKaJeMU4ecKas MarucTparypa
KBanupukanus MarucTp

KonmnuecTBo cofepikaTeIbHbIX MOIYJIeH 2

Jucuummna 6a30Boii / BApuaTUBHOMN YacTh

. JTUCIUIIMHA BAPUATUBHOMN YacTH
00pa3oBaTeNbHOI MPOrpaMMbl

DopMBI KOHTPOJIA 1 MOAYIbHBINA KOHTPOJIb, 1 SK3aMeH
3 ouHas hopma 3aouHas Gpopma
00y4eHus o0OyueHus
KonnuecTBo 3a4eTHBIX eAHUIL (KPEAUTOB) 45
["'ox moAroToBKM 2
Cemectp 3
KonnuecTBo yacos 180
- JIEKIIMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX 36
- 1a00PATOPHBIX 36
- CAaMOCTOSITEJIbHOM paboThI 90
B T.4. HHMBHIyaJbHOE 3a/IaHUE
HenenbHoe KOIMYECTBO YacoOB, 9
B T.Y. ay/IMTOPHBIX 4




3. OnucaHue TUCUHMUILINHBI
eau u 3agaumn.

Ilenv — ¢opMupoBaHHe 3HAHUH CTyAeHTa O (YHIAMEHTAIBHBIX MOHITHSX, OOIINUX
NPUHIUITIAX OPTaHU3AIUH ¥ (PYHKIIMOHUPOBAHUSI COBPEMEHHBIX PACIIPEICIICHHBIX CHCTEM, METOIaX
U CPEJICTBaX MOHUTOPHHTA, PACTIPE/ICIICHUS [IPAB, 3AIUTHI U PE3CPBUPOBAHUS CHCTEM.

3adauu — ycBOGHUE TEOPETHYECKMX OCHOB M NPUOOPETEHHE MPAKTHUYECKHX HABBIKOB II0
cOOpy ¥ aHamu3y HCXOMHBIX JMJAHHBIX MU TPOCKTHPOBAHUS BBIYMCIUTEIBHBIX CHUCTEMBI;
NPOCKTHUPOBAHUIO KJIACTEPOB B COOTBETCTBHM C TEXHHYECKUM 3aJ]aHHEM C HCIOJIb30BAaHHEM
CPEIICTB aBTOMATH3AI[UU NPOSKTUPOBAHUS, KOHTPOJIIO COOTBETCTBUS pa3padaThIBAEMBIX MPOEKTOB
CTaHJapTaM, TEXHUYECKHM YCIOBHSIM M JPYI'MM HOPMATHBHBIM JIOKyMEHTaM; IPUMCHEHUIO
COBPEMEHHBIX WHCTPYMEHTAIBHBIX CPEACTB MPHU Pa3padOTKE CPEICTB YIPABICHHS KIACTEPOB;
UCTIOJIP30BaHUIO CTAHJIAPTOB M THUIIOBBIX METOJIOB KOHTPOJISI M OICHKH KadyeCTBa; COCTABJICHUIO
oTu€Ta 1O BBIMOJHCHHOMY 33J[aHUIO; YYaCTHUI0O BO BHEAPEHUU pE3YyJIbTATOB HCCICIOBAHHUA U
pa3paboTOK.

TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS JUCHUILINHBI:

[Ipouecc wu3ydeHHUs JUCHUIUIMHBI  «BBIYMCIMTENBHBIE CHUCTEMBD»  HalpaBlIeH Ha
dbopMHUpOBaHHUE AJIEMEHTOB CleAyrommMX KomrereHuuit B coorBerctBuu ¢ ®I'OC BO PD mno
HarnpaBiaeHuto noarotoBku 09.04.01 MudopmaTuka W BBIYHCIHUTEIbHAsS TEXHUKA W OCHOBHOM
00pa3oBaTeNbHOW MPOTPaMMBI  BBICHIETO IPO(GECCHOHATBLHOTO 00pa30BaHHs  HAIpaBJICHUS
noarotoBku 09.04.01 MuHpopMatuka ¥ BBIYMCIUTENIbHAS TEXHHKA (Marucrepckas Iporpamma:
WNHupopmaTuka u BEIUNCIUTEIbHAS TEXHUKA)

a) oowexynomypnuix (OK):

—  CIIOCOOHOCTBIO  COBEPILIEHCTBOBaTbH M  Pa3BUBaTh CBOM HMHTEIUIEKTYalbHBIH U
o0mekynbTypHblii  ypoBeHb (OK-1); cnocoOHOCTBIO K €aMOCTOATENBHOMY OOYYEHHUIO HOBBIM
METO/aM HCCIIEJ0OBAaHUS, K U3MEHEHUIO HAYYHOTO U HAYYHO-TIPOM3BOJCTBEHHOTO MPOQHIIS CBOCH
npodeccronanibpHoi aesteabroctu (OK-3);

—  CIIOCOOHOCTBIO MPOSIBJIATh MHUIMATHUBY, B TOM YHCJIE B CUTyallUsIX pUCKa, OpaTh Ha cels
BCIO MOJHOTY oTBeTcTBeHHOCTH (OK-6);

—  CIIOCOOHOCTBIO  CaMOCTOSITENIBHO —MpUoOpeTaTb ¢ MOMOUIbIO  MH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCIIOJIb30BATh B IPAKTUYECKOM JIEATENBHOCTH HOBBIE 3HAHUS M YMEHUS, B TOM YHCIIE
B HOBBIX O0JIACTSIX 3HAHUIA, HETOCPEACTBEHHO HE CBsA3aHHBIX co chepoit aesrensHocTH (OK-7);

—  CIOCOOHOCTBIO K MPO(PeCcCHOHANBHOM 3KCIUTyaTallud COBPEMEHHOI'0 OO0OpYIOBaHUS M
npuOOpoB (B COOTBETCTBHH C HEISIMH MarucTepckoit nporpammer) (OK-8).

0) oowenpogpeccuonanvnuix (OIIK):

—  CIIOCOOHOCTHIO BOCHpPUHUMATh MaTeMaTHYECKHE, €CTECTBEHHOHAY4HbIE, COIHAIbHO-
HSKOHOMHMYECKHE U TNpo(ecCHOHANbHbIE 3HAaHUS, YMEHHEM CaMOCTOSATENbHO IPHOOpETaTh,
pa3BUBaThb U NPUMEHATh WX JUIsl PEIICHUs HECTaHJApTHHIX 3a/ad, B TOM YHUCIE€ B HOBOW WM
HE3HAKOMOWH cpejie M B MexaucuuIinHapHoM kontekere (OIMTK-1);

—  BIAJICHHEM METOJIaMHU U CPEACTBAMH MOIYUEHHMSI, XpaHEHHUs, IepepadOTKHU U TPAHCISALUN
UHPOPMALIUM TOCPEACTBOM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOIMH, B TOM 4YHCIE B
rI00aTbHBIX KOMIbIOTEpHBIX ceTsx (OITK-5);

—  CIOCOOHOCTBIO aHAJIM3MPOBATH NPOPECCHOHATBHYI0 HH(OPMAIUIO, BBIICIATH B HEH
[JIaBHOE, CTPYKTYpUpPOBaTh, OQOPMIISITH M NPEACTABIATh B BHUAE aAHAIUTUYECKUX O030pOB C
000CHOBaHHBIMH BbIBOJIaMU U pekoMmeHaanusmu (OITK-6).

8) npogpeccuonanvuvix (I1K):

HAYYHO-UCCNIE006aMENbCKAA 0EAMEIbHOCb:

—  NPUMEHEHHEM MEePCIEeKTUBHBIX METOJ/IOB MCCIEAOBAHUS U pelIeHHs MpodecCunOHaTbHBIX
3aJa4 Ha OCHOBE 3HAHUS MMPOBBIX TEHJCHLUMH pa3BUTHS BbIUMCIUTEIBHOW TEXHUKH U
uHpopmarmonHsix TexHosnoruit (I1K-7);



RPOEKMHAaA 0eAmMeabHOCHb:

—  CHOCOOHOCTBIO TMPOEKTHPOBATH CHCTEMBl C TNapajIeTbHOW OOpaOOTKOW JaHHBIX U
BBICOKOIIPOU3BOIUTEIbHBIC CUCTEMbI U X KoMIOHEeHThI (I[TK-9);

—  CIOCOOHOCTHIO (hOpPMHPOBATH TEXHUYECKHE 3a/laHds W y4acTBOBATh B pa3paboOTke
ammapaTHbIX U (WJIK) POrPAMMHBIX CPECTB BhunuciuTesbHOM TexHuku (ITK-11);

nPoOU3600CHEEHHO-MEXHONOCUYECKAS 0CAMETbHOCHb:

—  CIIOCOOHOCTBIO K TPOrpaMMHON peaju3aluu paclpeesIeHHbIX HH(POPMAIMOHHBIX
cucrem (I1K-13);

—  CIIOCOOHOCTHIO K TIPOTPAMMHOW peaiu3aliid CHUCTEM C MapalieIbHOW 00paboTKOH
JTAHHBIX ¥ BBICOKOIPOHM3BOAUTEIbHBIX cucTeM ([1K-14);

—  CIOCOOHOCTBIO K CO3JJaHUIO CITYKO ceTeBbIX mpoTokosoB (ITK-16);

B pe3yabrare uzydenusi y4ueOHOMH TMCHUIJIMHBI CTYJAEHT H0JIKEH

3namo:

— OCHOBBI COBPEMCHHBIX KOHIICMIUN M TEXHOJOTHA MPOSKTUPOBAHUS BBIYMCIUTEIBHBIX
CUCTEM (KJIacTepoOB);

—  KOMITOHCHTHI M ITApaMeTPhl COBPEMEHHBIX BBIYHCIUTEIIBHBIX CUCTEM (KIIACTEPOB);

—  OpraHu3alyIo0 MPABUIBHOTO PACIIPEACIICHUS POJICH B KJIACTEPHBIX CUCTEMAX;

—  METOJIbI M CPEJICTBA UCITOIHb30BaHMI MOHUTOPHHTA KJIIACTEPHBIX CHCTEM;

—  OCHOBHBIC XapaKTEPUCTHKH CUCTEM PE3CPBUPOBAHUS JaHHBIX

—  METOJIbI M CPEJICTBA 3alTUTHI KIIACTCPHBIX CHCTEM;

—  CpelcTBa OpraHW3aIlul KOHTPOJIUPYEMBIX OOBEKTOB B €IUHYIO CTPYKTYPY.

Ymemes:

—  pa3pabaTrbIBaTh IEMEHTHI MPOTPAMMHOI0 oOecrieueHus cOopa JIaHHbIX;

—  HCIOJIb30BaTh BO3MOXXHOCTH COBPEMEHHBIX KJIACTEPHBIX CHCTEM,

—  ompeneNiaTh HEOOXOJUMBIC KOMIIOHEHTBI M IapaMeTphl OIEPAI[MOHHBIX CHUCTEM B
YCIIOBUSX HACTPOUKH KOH(PUTYPALUHA CUCTEMHBIX IIPOrPAMMHBIX CPEACTB C MIOMOIIBI0 TEXHHUECKUX
CPEICTB, TEXHUYECKOW JOKYMCHTAIMA Ha CHUCTEMY, WCIOJIb3ysl KOH(HUTyparmoHHBIE (ailibl,
CHUCTEMHBIE PEerHCTpaIlMOHHbIE 0a3bl IaHHBIX, Pe3ePBHBIE KOIIUU CUCTEMBI H TOMY MOJI00HOE;

— obecrieynBaTh HaA&KHOE PYHKIIMOHUPOBAHHUE CHCTEMHOTO NMPOTrPAMMHOI0 00eCIeUeHuUs
B YCIOBHSX JKCITyaTallid MPUKIAJTHOTO MPOTPAMMHOIO 00ECHedYeHUs C MOMOIIBI0 COBPEMEHHBIX
JTUArHOCTHYECKUX CPEJICTB, UCTIOIB3YSI CUCTEMBI 3aIUTHl TEXHUYECKUX M MPOTPAMMHBIX CPEACTB OT
HECaHKIIMOHUPOBAHHOTO JIOCTYTIA;

— 000CHOBBIBaTH BBIOOp CpEIACTB MOHUTOPHMHTAa CHCTEM B TMpollecce pa3padOTKH
MPUKJIAHOTO MPOTPAMMHOTO OOecTeueHHsl ¢ TMOMOIIbI0 aHann3a 3()pPEeKTUBHOCTH OMEePaIlMOHHBIX
CUCTEM B COOTBETCTBHUM C KPUTEPUSIMU HAAEKHOCTH, OTKA30yCTOMYMBOCTH, COBMECTUMOCTH,
MOOHMIILHOCTH, TIPOU3BOUTEILHOCTH, CTOUMOCTH;

—  pacro3HaBaTh MPUYMHBI HApYIICHHWS paOOThI KIACTEPHBIX CHUCTEM B YCIOBHSIX UX
OIIBITHOW IKCIUTYaTallMH C TIOMOIIBIO TECTOB, UCIOJB3Ysl COOpPAHHBIE JIAHHBIC B PEATbHOM BPEMEHH,
JaMIIbl TAMSITH, CTIeIIMaTbHbBIE CPEACTBA MPOTPAMMHBIX CETEBBIX OTJIAJUUKOB;

—  BbIOMpaTh ONTHUMAJBHYIO CTPYKTYPY paclpeleleHHbIX CHUCTeM, XPaHEHUs JIaHHbIX,
pe3epBUPOBaHUs  JaHHBIX B  Mpollecce TEXHMYECKOTo U pabodero  MpPOEKTHUPOBAHUS
WH()OPMAMOHHBIX CHCTEM C IIOMOIIBI0 COBPEMEHHBIX HAyYHO-TEXHUYCCKHUX PEIICHHIA,

— pa3pabaTeiBaTh  BCIIOMOTATEIbHBIC  MIPOTPAMMBI,  HCIOJB3YIONIUE  CHCTEMHBIC
OHOINOTEKH;

—  HCIOJIb30BaTh CUCTEMHBIE COOOIIEHUS M 00pabaThIBaTh COOBITHS;

—  IUJIAaHUPOBATH MPOIIECCHI PACIPEICTICHHBIX CUCTEM;

— 3¢ deKkTHBHO pacpeaeaTh PeCypChl, HCIOJIb3yeMbIe pacpe/IeICHHON CHCTEMON;

—  HWCIIOJIb30BaTh CTaHJIAPTHBIC METOBI JOCTYIIA K BHEITHUM yCTPOWCTBAM,;

—  ONTHMH3UPOBATH BBIUMCIIUTEIHHBIC TOTOKU U TIOTOKH JIAHHBIX.

Bnaoems:

—  HaBbIKaMU a/IMUHHUCTPHUPOBAHUS CHCTEMHOTO MPOTPaMMHOI0 00eCTIeUeHHST;

—  OCHOBaMH METOJIMKH MHCTAJUISALUN U HACTPOUKH COBPEMEHHBIX CUCTEM.



4. ConepxaHue TMCUMILUTHHBI U (OPMBI OPraHu3anMu Y4eOHOro nmpoiecca

IHopsiakoBbIi HOMEP U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooeprcamenvnutit mooyno 1. MOHUTOPUHT U nojaep:kKka nuuppacrpykrypsi JIBC.

Tema 1. Knactepsl Opranuzanus kinactepoB Bbicokoit goctymHoctd (HAC), KOMIIOHEHTHI,
BBICOKOH pOJIH, B3aUMOJICHCTBUE BHYTPU CHCTEMBl U MEXIY CUCTEMaMHM, CPEICTBA
JIOCTYITHOCTHU pesepBupoBaHus U KOHTpois. M3yuenue Ha mpumepe CVY kiacrepom
(HAC). Proxmox.
Tema 2 Opranuzanus kiaactepoB Bbicokou goctynHoctd (HPC), KOMIOHEHTHI,
) 0JI1, B3aUMOJICHCTBHE BHYTPU CUCTEMBI U MEXIY CUCTEMAaMU, CPENCTBA
Brruncnurensaeie P ’ A yIp Ay » cpell
pesepBupoBaHus U KOHTpois. M3yuenue Ha mpumepe CVY kiacrepom
kiacrepsl (HPC). )
Pelican.
Tema 3.
CHoTeMLL Opranmsanus CHCTeM OalaHCUPOBKH Harpy3kKd, KOMIIOHEHTBI, pOJIH,
B3aMMOJEHCTBUE BHYTPHU CHCTEMBI, CPEICTBA pPE3EPBUPOBAHUS U
OalaHCUPOBKU A yIp > P Pe3epBHp
KoHTposs. U3ydyenue Ha mpumepe cpeacts HApProxy.
Harpy3KU.
Tema 4.
MexaynaponHas
cucrema Joctyn, KOHTpOJb, GOPMHUPOBAHUE 33/IaHHH, TPOBEACHUE BHIUUCICHUN
OpraHu3aHuu yr, POJIb, OPMHP - 1P )
KJIACTEPHBIX
Berunciennii GRID.

TemaTnyecku njiiaH

KoJymnuyecTBo 4yacos
Ounas ¢popma 00y4eHus1 3aounasi popma o0yueHnus

B T.U. B T.4.
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< <
Ha3Bauus comepikaTeabHBIX 2| 3| = %’ S 3|k %
MOJLyJIeil U TeM S|l =1 8| &l5=l5<| 2| =| 8| 8|5 =5«
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= | O o & B & = = o | O & 8 Y
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151 = O =
Tema 1. KnacTepbl BBICOKOH
P 66 | 6 |12|12| 36
nocrymnuocta (HAC).
Tema 2. BbrauciauTelnbHbBIC
66 | 6 |12 (12| 36
kiactepsl (HPC)

Tema 3. CucTeMBbl

OaaHCUPOBKH HArpy3KH.

28| 4 /8,8 8

Tema 4. MexyHapoHas
CHCTEMa OpraHu3aluu
KJIACTEPHBIX BBIYHUCICHUM

GRID

20| 2 |44 10

Bcezo uacos

180 | 18 |36 |36| 90




Kypc mucnumivnbl « BeluncauTeIbHbIe CUCTEMbI» MIPEIyCMATPUBAET ciienytonye GopMbl
OpraHM3annu y4eOHOro npoiuecca:

1. nexuuu;

2. IPaKTUYECKHE 3aHATHS,

3. 1abopaTopHBIC 3aHATHUS,

4. camocTosTeNnbHas paboTa CTyIeHTA.

[To ucTouHMKY mepeadyu U BOCHPUATUS ydeOHOUW MHGOpPMAIMU HCHIOJIb3YIOTCS CIOBECHbBIE
(;exuus, Oecena), HarsiAHbIE (WJUIIOCTpALUs, IEMOHCTpaus), IpaKkTUYeCKue (McciaenoBaHus,
YIpaKHEHHS, TA00paTOpHBIC PAOOTHI) METO/BI.

[To xapakrepy MO3HaBaTEIbHON IESITEIBHOCTH CTYIEHTOB HCIOJB3YIOTCS OOBSICHUTEIHLHO-
WUTIOCTPATUBHBIC U PEIPOAYKTUBHBIE METO/IbI, MPOOJIEMHOE MPENoIaBaHue, YACTUYHO-TTIOMCKOBBIN
Y UCCIIEI0BATEIbCKUI METOIBI.

B 3aBucHMOCTH OT OCHOBHOM AMJAKTUYECKOM LIENH U 3a/1a4 HUCIOJIb3YIOTCS METOABl YCTHOTO
U3JI0KEHUsI 3HAaHUH, 3aKperuieHue y4eOHOro MarepHuaia, caMOCTOSTENbHON paboThl CTYACHTOB 1O
OCMBICJICHUIO U YCBOCHHUIO HOBOTO Marepuaia, padoThl M0 MPUMEHEHHIO 3HAHMM Ha MpPaKTUKE U
BBIPAaOOTKE YMEHUI M HaBBIKOB, IPOBEPKU M OIICHKH 3HAHUI, yMEHUI 1 HABBIKOB.

Hcnonb3yloTes CleyIoIIe METOIbI KOHTPOJIS:

1. ycTHBII KOHTPOJIB (3KCIIPECC-0NPOC Ha JIEKIHSIX);

2. IPOBEpKa KOHCIIEKTOB;

3. 3ammTa 1ab0paTopHBIX padoT;

4, UTOTOBBIN TeCT (PK3aMEHAITMOHHBIC OUJICTHI).

5. Meroanyeckue peKOMEHIANUM [JIi TPOBeIeHUS JIEKIMOHHBIX, MPAKTHYECKUX M
JIa00PaTOPHBIX 3AHATHH

TEMBI JJEKIIUOHHBIX 3AHSATUI

IS

Koauuecmeo
Hazeanue memuwi
n/n uacoe

2

Tuns! knactepoB. [Ipumenenue knacrepo HA. Peanuzanus HA Ha
rpuMmepe kinactepoB b/I.

[Toctpoenue kinactepa HA B Linux-cucremax. Hactpoiika.

Pemienne BorpocoB odecrnieueHus OecrepedoitnocTu kiacrepa HA B Linux.

Knacrepst HP. O6nacts npumenenns. Ocobennoctu HP B Linux.

YcTaHoBKa ¥ KOHGUTYpUpOBaHKe BapraHToB kiactepa HP B Linux.

[Mapamutenu3arust anroputmoB it HPC. bu6muorexkun OpenMPI / OpenMP

3az[aq1/1 6aJ'IaHCI/IpOBKI/I Harpy3ku BbIYHUCIUTCIIBHBIX CUCTCM.

CpenctBa OanancupoBku Harpysku BC B Linux.

Cuctembl GRID. Ilpumeps! cTpykTyp. Acnektsl ucnonbszoBanus GRID B
MpaKTHYECKON paborTe.

BCET'O 18
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TEMBI IPAKTUYECKHUX 3AHATHI

N Konuuecmeo
i Ha3zeanue memoi ACOs
1 |Knacrepsl Beicokoii gocrynmaoctu (HAC). 12
2 Berumcnurensubie kaactepsl (HPC). 12
3 |Cucremsl GanmaHCHPOBKH Harpy3KHu. 10
4 [MexayHapoIHasi CHCTeMa OpraHu3alluu KiacTepHbIX Berauciennii GRID 2
BCEI'O 36
TEMBI IABOPATOPHBIX 3AHSITHUN
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [Mucramnauusa u HacTpoiika cucteMbl ProXmox. 8
2 |OpraHu3aiys MUTpaIMy CHCTEMBI B ProXmox. 12
3 |[Aucrammsimus cuctemsr Pelican. 2
4  |[Uccnenosanue npoussBoaureapaoctu I10 B cucteme Pelican. 8
5 |MHCTamisausa 1 HacTpoKa cucTeMbl Oanancuposku HAProxy. 6
BCEI'O 36
6. Meroanueckue peKOMeHIAIUH 10 OPraHU3AINU CAMOCTOATEIHLHOMH PadoThI CTY/IEHTOB

CamocrosrenbHas  paboTa
IIpelyCMaTpUBaeT:

CTYAEHTOB IO KypCy

«BbpluncauTeIbHbIE

— CHCTCMATHUYCCKOC ITOCCIICHUEC JICKIIMOHHBIX 38.H5{TI/II71, BCACHUC KOHCIICKTA HeKHHﬁ;

— HOBCCAHCBHOC HU3YUYCHHUC JICKOHMOHHOI'O MaTtepuajla H COACPKAHUSA TEXHHUYCCKOM
JINTCPATYPhI, pPCKOMCHIYCMBIC 3TOM HpOFpElMMOfI u pa60‘lI/IM y‘le6HHM IJIaHOM;

— J100pOCOBECTHYIO MOATOTOBKY K Ja0OPATOPHBIM U MPAKTUYECKUM 3aHATHUSM,;
— CBOEBPEMEHHOE U KauecTBEHHOEe 0(hopMiIeHHE OTUETOB MO Ja0OpaTOPHBIM paboTam.
— CaMOCTOATENIbHYIO pa3pabOTKy aJrOPUTMOB U TEKCTOB IIPOrpaMM Ja00paTOPHBIX PadoT.

OPIAHU3AIIUSI CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Ne Konuuecmeo
wn Haszeanue memoi 4aC08
1 |MOHHUTOPHHT MPOU3BOAUTEIHHOCTH CHCTEM. 16
2 |Cucrems! Hanmcanus [10 1 mapayuieIbHBIX BEIYUCICHHA. 28
3 |GRID: cuctemsl s yIaI€HHOTO BBIMIOTHCHUS BEIYHCIICHHH. 10
4 |CucreMmsbl OamaHCHUPOBKH Harpy3KkH Ha cepBepa U CIy>KObI I0CTYTIA. 8
5 |CpexacrtBa ynaneHHOro KOHTPOJISI KJIACTEPHBIX CUCTEM. 10
6 |PakTOpHl, BIUSIOUINE HA TPOU3BOAUTEIBHOCTD PA3HECEHHOTO KJIacTepa. 6
7 [Mepbl 6€301MacCHOCTH M OTPAHUYEHUS JOCTYIA JaTall€HTPOB. 12
BCEI'O 90

CHUCTEMbI»




7. HWHauBuayaJbHbIE 3aJaHUsI
NupuBuyanbHbIE 3a1aHUS HE IPELYCMOTPEHBI.

8. KOHTpOJILHLIe BOIIPOCHI K l'lpOMe)KyTO‘{H()ﬁ arrecranuun

. Cuctema knacrepusaruu Galera. Kongurypuposanue.
. OLileHKa Harpy3KH Ha y3J1bl KJIaCTEPHOU CUCTEMBI.

. Cxemsl Master-Slave.

. Boccranosnenue knacrepa HAC.

. KBopyMm, CBA3HOCTD, peIUIMKaIIH.

. Otpabotka cocrosaus Split Brain.

. Kondwurypanus cpeacts kontpods kinacrepa HPC

. CTpykTypHBbI€ 251eMeHThI Kitactepa HPC

. [TapannenbHblie Borurcnenus. TUITBI 1 0COOEHHOCTH.
10. OnrTumu3anms CTPYKTYpPhI B aropuT™MOoB Jutst kiactepoB HPC.
11. Tumnb! BUpTyaTu3aluu.

12. CereBsie cpenctBa SA.

VYnpasreHnue myjaamMu BUPTYaTbHBIX MAIlIKH.

OO ~NOoO 0T WN -

9. OOpazen MOAYJILHOTO KOHTPOJIA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBIII YHUBEPCUTET»
OU3NKO-TEXHUYECKUI PaKyIbTeT

Hanpaenenue noocomoexu: 09.04.01 Hugpopmamuka u evluuciumenbHas mexHuKa
Maeucmepckas npoepamma: Hugpopmamuka u epluucnumenvnana mexnuka
IIpoepamma noocomosxu: aKkademuueckas mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Buiuucnumenwvnuie cucmemot

MO/JAVYJIbHAA KOHTPOJIbHAA PABOTA
BAPUAHT Nel

1. [oOGaBnenue HOBO HOABI B Kiactep HPA.
2. BoccraHnoBieHHe JaHHBIX HOJBI TIOCIIE aBAPUHHOTO OTKITFOYCHHUS.

YTBepkJIeHO Ha 3aceaHUH Kaeapoil KOMIIbIOTEPHBIX TEXHOJIOTUH,
poTOKOJ Ne or“ ” 20 1.

3aB. xadeapoi

IIpenonasarens

Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 10
3anganue 2 10
Bcezo 20
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10. O6pa3en 3x3aMeHAIMOHHOT0 OHJIeTa

RBRowoo~NoRwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Teopemuueckue 60npocwl K IK3AMEHY
Tunst knactepoB. OCOOCHHOCTH peanu3aliy U TPUMEHEHUS.
TpebodBanus k uadpactpykrype knacrepoB HAC u GyHKIIMOHATBHOCTH HOJL.
O6mas cxema opranu3zanun peruukamus kiacrepa HAC na nmpumepe bJ1 MySQL.
Knacrep Galera. Ocobennoctu. MHCcTaLISIIHAS.
CpenctBa obecrieueHus pe3epBHOT0 KOMUPOBAHMS K BOCCTAHOBJICHUS.
OTtpaboTka cOoMHBIX cucTyaluii. Pacieruienue 301 kiaactepa Galera.
OTtpaboTka cOOMHBIX cuTyaluii. BoccranoBiieHre HOM M TOJKIIIOYCHUE K KIIacTepy.
MonuTopuHr Harpy3ku kiactepa HAC.
MaxScale. Haznauenue. Kondurypupoanue. KoHTposib paboThI.
WucTannsamus 1 HacTporKa y3J10B Kiiactepa cuctemMbl ProxMox.
WHcTauaus 1 HacTpoiiKa y3J0B Kiiactepa cuctembl ROCK.
WHcTamwisius 1 HacTpoika y3j10B Kiiactepa cuctemsl Pelican.
MonuTopuHr Harpy3ku kinactepa HPC.
PesepBupoBanue pecypcoB kinactepa HPC.
OpenMPI. MHOrOIpOIEeCcCHBIC ATOPUTMBI.
CpenctBa 00MeHa U CHHXPOHHU3ALUH MTPOLIECCOB € MapauIeTbHBIMU BHIYUCICHUSMHU.
Brinonnenue nporpamm Ha 6aze OpenMPI B cpeze yueoHoro HPC knacrepa Pelican.
OpenMP. MHOronoTo4Hble aaropuTMbl MapaICIbHBIX BHIYHCICHUH.
CpencTBa CHHXPOHHU3AIUY MTApAJUICTBHBIX aNTopuTMOB Ha 6aze OpenMP.
KonTponb GanaHcHpOBKH HArpy3KH CIy>KO BBIYUCIUTEIBHBIX CHCTEM.
VYmpasieHrue paboTol KiacTepa U CUCTEM PE3ePBUPOBAHUS CPEICTBAMU OAIAHCUPOBKH.
CucreMsbl pe3epBHOTO XpaHeHus JaHHbIX. Pemenus B peanuzanuu DATA-11eHTpOB.
Perucrpanus B cucreme GRID. [TorotoBka 3aganus. [lepenaua Ha BBITIOJTHEHUE.
AHanu3 pe3ynbTaToB oTpaboTku mporpamm cpeactsamu GRID.
Peanuzanus ki1acTepoB ¥ BOZMOKHBIE TIOAXO/IbI TPUMEHEHHS KIIACTEPHBIX PEHICHUN B

y‘le6HOM mpouecce.

Oobpaszey IK3aMeHayUOHHO20 Oulema

rOY BIIO JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUH (aKyIbTeT

Hanpaenenue noocomosxu: 09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuKka
Mazcucmepckas npocpamma: Hugopmamuka u epluucnumenvnan mexHuka
IIpoepamma noocomosku: akademuyeckas mazucmpamypa
Cemecmp 3
Vuebnas oucyuniuna Botuucnumensnsvie cucmemut

BUJIET Nel

Pacnpenenenue posieit u mpaBa AocTyna cucteMbl Proxmox.

1.
2. CoszngaHue TECTOBOTO 3a/IaHus JIJIs MapauIeIbHBIX BRIYMCICHHH B Kiaactepe Rock.
3.

HpI/IHI_II/IHI/IaJIBHaH CXEMa OopraHni3aniu 6aJ'IaHCI/IpOBKI/I HarpyskKHu.

YTBepxk/IeHO Ha 3aceJaHuU Kadeapoil KOMIbIOTEPHBIX TEXHOJIOTHI,
pOTOKOJ Ne or“ 7 20 T

3aB. xkadenpoit
IIpenonaBareins




Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 20
3ananue 3 15
Bcero 50 6ans10B

11. KpuTepuu onieHUBaHUA
[To kypcy mpearnonaraercsi IpoOBEICHUE MPOMEKYTOYHON aTTEeCTallid B BUAEC MOJIYJIBHOTO
KOHTPOJIsI, BEITIOJTHEHHUE 0J10Ka Tab0paTOpHBIX paboT U dK3aMeHa.
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Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCYUNIUHDI

®opma KOHTPOIR MakcumainbHoOe
KOJIH4eCTBO 0a/110B

JIaboparopHas padota Nel 5
JlaboparopHas pabota Ne2

JlabopartopHas pabota Ne3 5
JIaboparopHas pabora Ned 5
JlaboparopHast pabora Ne5 5
MoyapHBII KOHTPOJIb 20
OpranuzannoHHo-y4eOHas paboTa cTyIeHTa 3
DK3aMeH 30
OO01mmii uTor 103

HlIxana coomeemcmeusn 617106 HAUUOHAILHOU UIKATLE

Onenka Onenka no N Ounenka no
. OueHka 1o rocy1apcTBeHHOI mKaJe .
no mxkaJje | 100-6amibHoMi . rocya1apcTBeHHOi
ECTS . (3xk3ameH, Tu¢depeHIMPOBAHHBIN 3a4eT) mkaze (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyHOBHeTBOpHTeHBHUO) HE 3aUTEHO
C BO3MOXHOCTBIO TIOBTOPHOM ClIauu
2 (Hey1OBJIETBOPUTEIBHO)
F 0-34 C BO3MOXXHOCTBIO TIOBTOPHOM CIIauyl TIPH yCIOBHH HE 3a4TEHO
00s13aTeTLHOTO HAOOpa JOTIOTHUTEIHHBIX OAJITIOB

12. MarepuajbHO-TeXHHYECKOe o0ecnieyeHne yueOHOro npoiecca.

JlexMoHHBIE 3aHATHUS TPOBOJATCA B Ay IUTOPHUH, OCHAILICHHON MYJIbTUMEINNHON TEXHUKON 1
nockoil. JlaGopaTopHble M NpPAaKTUYECKHE 3aHATHS TPOBOASTCA B KOMIIBIOTEPHOM  KJlacce,
000py/I0BaHHOM KOMITBIOTEpAMHU C JUIEH3MOHHBIM IMPOTPaMMHBIM OOECIEUYEeHUEM, JTOCTYIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.
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13. PexomMeHI0BaHHas JUTEpaTypa

Koua-Bo Haaunuue

Ne IK3EMILISAAPOB | 3JIEKTPOHHOM
HaumenoBanmue

n/n B Ou0JmoTeke BEpPCHHU B

JlonHY IBC

Ocnosnas 1umepamypa

Jlynun C.A., Ioceinkun M.A. Texnonoruun
napajieIbHOTO MIPOrPaMMUPOBaHUS: YueOHOe Tocodue-
M:UJ1 «Dopym» 2011.,208 c.

ISBN: 978-5-8199-0336-0 (U «Dopym») , 978-5-16-
003155-2 (Madpa-M). YK 004(075.8) BBK 32.973573
URL:
http://nc.donnu.ru/nextcloud/index.php/s/QeB443PbLxXs
tRJ

I'eprens B.I1. BeICOKOIIPOU3BOAUTEIIbHBIE BEIYMCICHUS
JUISl MHOTOSIIEPHBIX MHOTOIIPOLIECCOPHBIX CUCTEM:
yuebHoe nocobue, Huxuuit HoBropon, rocynusepcurer
uM. JIobauerckoro, YK 004.42.032.24(07)

bbK 32.973.2-018.2.7 I1SBN 5-85746-602-4 2010r.,421c.
URL:
http://nc.donnu.ru/nextcloud/index.php/s/FBfs8fd6kqgNA
WrA

Koxemsakus 10.A. BeruncianrelbHbIE CHCTEMBI
[DneKTpOHHBIHN pecypc]: yueOHO-MeTOINYECKOe

nocobue / F0.A. Koxemsixkun — Jlonenk: JouHY, 2017. —
Onextponnsie nannbie (1 ¢aitn). URL:
http://nc.donnu.ru/nextcloud/index.php/s/eeYgLjrQ57ZXf

ya

ﬂonwmumeﬂbmm Jaumepamypa

MukoB, A.W. PacnpeneneHHble CUCTEMBl U aJITOPUTMBI
[Tekct] / A.W. Muxkos, E.b.3amstuna. - Poctos-na-J{ony:
N3n-Bo KOxHoro ¢enepansHoro yu-ta, 2014. - 87 ¢. uin.,
tabm.; 21 com.; ISBN 978-5-9275-1519-6. URL:
http://nc.donnu.ru/nextcloud/index.php/s/y48WrdQpaWq
5KFH

BoeBoaun B.B. BerunciurenbHoE A0 U KIaCTEPHBIE
cuctemsl / B.B. BoeBonun, C.A. Xymatuii. - M.: U3a-Bo

5. MI'V, 2007. - 149 ¢. URL: - +
http://nc.donnu.ru/nextcloud/index.php/s/fzs3pdi7epG6X
KB

14. UndopmannoHHbIe pecypchl

1. CnpaBounass jokymenrtaiusi mo Proxmox VE. URL: http://pve.proxmox.com (mara
obpamenus 03.01.2017).

2. CripaBounast gokymenramus mo PelicanHPC. URL: http://www.pelicanhpc.org (mara
obpamenus 03.01.2017)

3. O¢ummaneueii  caiit  OpenNet. URL: http://www.opennet.ru  (mara oOpamieHus
03.01.2017).



http://nc.donnu.ru/nextcloud/index.php/s/QeB443PbLxXstRJ
http://nc.donnu.ru/nextcloud/index.php/s/QeB443PbLxXstRJ
http://nc.donnu.ru/nextcloud/index.php/s/FBfs8fd6kqNAWrA
http://nc.donnu.ru/nextcloud/index.php/s/FBfs8fd6kqNAWrA
http://nc.donnu.ru/nextcloud/index.php/s/eeYgLjrQ57ZXfya
http://nc.donnu.ru/nextcloud/index.php/s/eeYgLjrQ57ZXfya
http://nc.donnu.ru/nextcloud/index.php/s/y48WrdQpaWq5KFH
http://nc.donnu.ru/nextcloud/index.php/s/y48WrdQpaWq5KFH
http://nc.donnu.ru/nextcloud/index.php/s/fzs3pdi7epG6XKB
http://nc.donnu.ru/nextcloud/index.php/s/fzs3pdi7epG6XKB
http://pve.proxmox.com/
http://www.pelicanhpc.org/
http://www.opennet.ru/
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15. Ilporpammuoe obecnevenne

Linux Fedora / Centos / Ubuntu. (open source, nuuensus GNU GPL)

Cucrema ynpasnenus knactepom Proxmox. (open source, nuuensus BSDLicense)
Cucrema ynpasnenus knactepom Rock/Pelican. (open source, muuensus GNU GPL)
[Taker HAProxy. (open source, mmuuensus GNU GPL)

WM -

PaGouas nporpamma paccMOTpeHa W TepeyTBepA/eHa Ha  3acelaHuu  kadeaps
KOMIIBIOTEPHEIX TEXHOIOTHI ¢ H3MeHeruaMH (Ge3 namenennit) na 2015//9  yueGnusiii roa.

Iporokon Ne .1 or“3¢™ 08 20/8r.

3as. kadenpoii ﬂ T.B. Epmonenko




