MUHUCTEPCTBO IU®POBOTI'O PA3BUTHA,
CBSI3T 1 MACCOBBIX KOMMYHHUKAIIMY POCCHMCKOU ®EAEPALIA

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIbHOE
VYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«CAHKT-IIETEPBYPI'CKHIi TOCYIAPCTBEHHBI YHUBEPCUTET
TEJEKOMMYHUKAILI UM. [TIPO®. M.A. BOHY-EPYEBAYA»
(CIIeI'yT)
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«BpraucaurenbHbIE CUCTEMBI, CUCTEMBI XPpaHECHHW JTaHHBIX 1 CpeacTBa
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Ileab peaju3anuyu NporpaMmbI ‘
|

[lesh TIpOrpaMMbl — U3YUEHHE OCHOB TEXHOJIOTUH BUPTYaIu3alli CETEBBIX
QyHKIMi, dYTO  JOJDKHO  ofecrevyuBaTh  PaCIIMpEHHE Y o0yyarouyxcst
npod)eCCHOHATILHONO KPyro3opa 1 MoHUMaHue (yHKIMOHHPOBAHUA COBPEMCHHBIX
CHUCTEM XpaHeHHs! JaHHbIX, a TaKKe MMIIEPKOHBEPIeHTHBIX CHCTEM.

3aauaMu IpOrpamMMBbl SIBIISIOTCS:

— W3yYeHMS OCHOB KOHIEIIHMH BUPTYalH3allMu CETEBBIX (YHKIUH, OCHOBFIBIX

MOHATHI 1M XapakTepUCTHK HPOrPaMMHOro obecredeHus Ui CO3IaHuUs

BUPTYaJIbHBIX MAIIMH, 9BOTIOLMH BO3MOKHOCTEH COBPEMEHHbIX mneme(}spOB

¥ CcHCTeM YIpaBieHusi, Mojeseil IpefocTaBjieHus O00JauHbIX YEIyT,
IPHUHIMIIOB TIOCTPOCHHS ¥ (QYHKIIMOHUPOBAHMS CUCTEM XPaHEHHUA I[&HHBIX%

— mnojydeHWe 3HAHUM 00 aKTyalbHBIX CTaHIAPTH3UPYIOLIMX IIOKyMeHTﬁIX B
cepe BUPTYaTH3ALUH CeTeBRIX QYHKIINI; ]

— monydeHue 3HaHMH 0 paGore ¢ auckosoit moxcucremoit OC Linux, pazsq&me

Ga30Bble HABLIKOB pabOTHI C TAHHOM 110CUCTEMON;

— IonydeHHe 3HaHUi 00 OCHOBAX BUPTYaJIM3allUHU [OJCHCTEMON QEMU/KVM;

— pasBuTHe 0a30BBIX TPAKTUYECKMX HABBIKOB paboThl ¢  OHOIMOTEKOH

yIpaBJeHUs] BUpTyanu3anuei Libvirt juis IOCIeyIolero MCIoNb30BaHusd B

1a60paTOPHBIX U UCCIIEI0BATENIBCKUX paboTax.

TpeGoBanusi K pe3yjibTaTaM 00y4eHusl

[To WTOraM OCBOEHHs MPOrPAMMBI CIIYLIATENIO HEOOXOIMMO MPHUOOPECTH
CIIEIyIOIIe 3HAHMS, YMEHUS ¥ HaBBIKH!
CirymaTelb JOJDKEH 3HATh:

—  OCHOBBI KOHIIEILIUY BUPTYaIU3aliuy CeTeBbIX (PYHKIINH; l

—  OCHOBHBIE TIOHSITHS M XapaKTEPUCTHUKH I[IPOIPAMMHOIO ObecredeHus ’ TULSI
CO3JIaHUsI BUPTYaJIbHBIX MAIIIKH; [

— BO3MOJYKHOCTH COBPEMEHHBIX I'MIIEPBU30POB U CUCTEM YIIPABJICHHS, |

—  MOJIEJIM TIPEJIOCTaBICHUs 00IauHBIX YCIIYT; ;

— TIPUHIMITEL TOCTPOCHHS U QYHKIMOHUPOBAHUS CUCTEM XPAHCHHUS NAHHBIX;

— aKTyanbHblE CTAHI@PTH3MPYIOLIKE JIOKYMEHTBl B cepe BHPTYaTH3ALHH
CeTeBBIX (PYHKIIUH.

CiymaTelb J0JDKEH YMETh! '

— [IOHHUMAThH M II€peJaBaTh 3HAHWS O CHCTeMaX XpaHeHMs JaHHBIX W CPEelCTBAX
BUPTYaJIU3aIUH;

— TIPUMEHSATH TTOJTyYeHHBIe 3HaHKUA 00 OCHOBAX BUPTYaIU3alMH [IPH HpOBeJIFHI/II/I
1abopaTOPHBIX U UCCIIe/I0BATEIbCKUX paboTax; |

— OpraHM3OBBIBATH  pa3paboTkd  MHPOKOMMYHUKALHOHHBIX CI/ICTeM{ ¢
NpUMeHEeHHEM CHCTEM XPaHEeHHs! JJAHHBIX ¥ CPEJICTB BUPTYIM3aLIH.
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Coaep:xkaHue NporpamMmbl

Kareropusi ciymatenell — JiMla, WMEIONIKE BBICIIEE NPOMECCHOHANBHOE
o6pa3oBaHye M BeLylHe IPAKTHYeCKYI0 M 00pa3oBaTelbHYIO INEATEIHbHOCTE B
o6s1acTy TeJIeKOMMYHUKALIHH.

Cpoxk oOyueHust — 72 vaca.

dopma 00yueHus: — O4HO-3a04Has

YuebHo-reMaTHuecKUil VIaH NPOrpamMmbl
NOBbINIEHUS KBAJH(PUKALHU

No
HaumenoBanue [Tpaxr. JIa6. | Bceero
/11 Jlexiu
paziesoB U TeM 3aHSATHS | 3aHATUS | 9acoB

1. BaszoBbie NPpHHIHIIBI -+ 2 - 6
BUPTYAJIN3ALMH:

Llenu, 3a1a4uu ¥ CTPYKTypa Kypea.
Kpatkast ucropus.

Konuernmuus BUpTyanusanu. bazosbie
MOHSTHSI BUPTYATU3AIUK CCTH U
cereBbIX (yHKIWH. CTannapTusanms.
Mojienu TipeiocTaBIeHus: 00TauHbIX
YCIIYT.

2 ApPXHTEKTYPHBIE 0CO0CHHOCTH U 4 4 4 e
BO3MOKHOCTH BUPTYAJIM3ALMH HA
ceTsiX CBSI3H:

BazoBble TOHSTHSI. APXUTEKTYpa CETH.
Bo3MOKHOCTH JUIst pa3paboTKH
BUPTY&JIBHBIX CETEBBIX (PYHKIIMIA.
[IpuMeph! CyLIECTBYIOMMX

pEIICHUA.

3. CucremMbl XpAHEHHS 8 6 a 16
HeHTPBhI 00padoTKH JAHHBIX:
bBasoBeie OHATHS. APXUTEKTYpa 1
KOMITOHEHTBI CUCTEM XPaHCHHSI 1 |
[EHTPOB 00PabOTKH JIAHHBIX.

[ TpOTOKOJIBI JIOCTYIIA M MX peau3arus

-+ IporpaMMHo-onpe/eisieMble CeTH: 8 6 4 18
[ToHsiTHE TPOrPAMMHO-OTIPEETAEMOM
cetu. KoHTpOIUIEpBI IIPOrpaMMHO-
OTIpeeIIIEMOH CCTH

5. YupasjieHue cereBbIMH 6 2 6 14
pecypcaMi U Ka4ecTBOM MX

padoThI:

KoHTpOJIb 1 yIIpaBJIeHNAE
[IPOM3BOIUTENILHOCTBIO CETH.
OrTKa30yCcTORYNBOCTD. Mapiipy Tu3amus
nakeToB U 3P PEeKTUBHOE yIIpaBJICHUE
CEThIO




6 JakJioueHmne: 4 - - 4
AHaJIM3 TT0JIXO0B U BO3MOXKHOCTEH
BHUPTYaIN3AIMHU HA CETAX CBSI3H.
[IpoGiieMBbI U IEPCIIEKTHBBI PA3BUTHS
BUPTYAIH3ALNH Ha CETSX CBS3H,
7 3auer 2 2
8 Wroro 34 22 16 72
Kasnenaapubiii yueOnbii rpaguk
Ne | HanvenoBaHmne TeMbI

Hepensn 1

BazoBbie MPUHLKITBI BUpTYain3auud. CTaHaapTusanms.

ApPXUTEKTYPHBIE OCOOEHHOCTH M BO3MOYKHOCTH BUPTYAJIM3ALAK Ha CETAX CBA3H.

CucreMbl XpaHeHHst ¥ LEeHTPbl 00pabOTKH JaHHbIX.

HporpaMMHo-onpeneHﬂeMme CETH.

VIpaBJieHHe CETEBBIMU PecCypcaMu U KauecTBOM MX paboThI.

bazopkie TNPUHUMITBI BUPTYaJIM3aliiu.

ApxmeKTyprle 0COOEHHOCTH U BO3ZMOKHOCTH BUPTYAJIU3aLliH Ha CETAX CBA3M.

TCCTHpOBaHHC Mo MaTepuaiaM 3a04HOM YaCTH.

Henens 2

IpaxTraeckoe 3ansTHe: bazospie NPUHLMIBI BUPTYaJIW3aLHH.

[IpaKkTHICeCKOE 3aHSITHE: APXUTEKTYPHbIE OCOOEHHOCTH H BO3MOXKHOCTH BUPTYaIM3aLliH Ha

CETsIX CBA3H.

IIpakTrueckoe 3aHsTiHe: CHCTEMBI XPAHEH s U LEHTPbl 00padOTKM HaHHbIX.

[IpakTnyeckoe 3ansTue: [lporpammuo-oripe/ie/isieMble CETH.

[TpakTrdecKkoe 3aHsTHE: YipaslieHue CeTeBbIMH PECypcaMi ¥ KauecTBOM HX paboThl.

JlaGoparopnas pabora: PaGora ¢ auckoBoii nojcuctemoit CentOS

JIaGoparoprast pabora: PaGora ¢ cetbio B CentOS.
BupryanbHblii kommyTaTop Linux Bridge.

JlaGoparopuas pa6ota: Ochobl Bupryamusaiyu B Linux. QEMU/KVM.

JlaGopaTopras pa6ora: OctoBbl BupTyaiusauuu B Linux. Libvirt.

JlaGopatopHas paGota: OcHoBbl BUpTyaiu3atin B Linux. OTKa30yCTORUHBBIi KI1acTep

na 6ase Corosync/Pacemaker.

JlaGopatopuas paboTa: OcHossl BupTyaiusauny B Linux. JluHamMu4eckas MArpaLiis pecypeos

B OTKA30yCTOMUMBOM Kiactepe Ha 6ase Corosync/Pacemaker.
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Iepeyennb NPaKTHYECKUX 3AHATHH

Ne Ne
. Bceero
1/ paszneiia Haunmenosanue IPaKTUICCKUX 3aHATHH (CeMI/IHapOB) .
n | (Temsl) acop
1 1 Ba3oBbie MPUHLKIIBI BUPTYAIU3aLKH. 2
2 2 ApXHUTEKTYpHbIE OCOOEHHOCTH W BO3MOKHOCTH BUPTYaIU3alMH Ha 4
CeTAX CBS3H.
3 3 CucTeMbl XpaHeHHs: ¥ LeHTPbl 00pabOTKH 1aHHBIX. 6
+ 4 [IporpaMMHO-OTpeIesIseMbIe CETH. 6
3 S VrpaBieHHe CeTeBbIMH PeCypeaMi U KauecTBOM UX paboThL. 2
Wroro 20
IMepeuyenn JaGopaTopHbIX padoT
No No
. Bcero
/1 | paszzena Haumenosanue jabopaTopHO paboThI
o) JacoB
1 2 PaGora ¢ auckopoii noacucremoit OC Linux 2
. 2 PaGora ¢ cerbto B OC Linux. 2
Bupryasnbhbiii kommyrtatop Linux Bridge.
3 3 Ocnosbl BupTyanu3annu B Linux. QEMU/KVM. 2
4 4 OcHoBbl BUpTyaiusauud B Linux. Libvirt. 4
5 5 OcHOBBI BUpTyasiM3amuy B Linux. 2
OtkasoycToitunsblii kiactep Ha Gasze Corosync/Pacemaker.
6 5 OcHoBbI BUpTyanu3anuu B Linux. 4
JlnHamudecKkas MArpaLisi pecypcoB B OTKa30yCTOHYHBOM KilacTepe
na 6asze Corosync/Pacemaker.
Uroro 16

4.0pralmsaunomlo-nenaroruqecmue ycjaoBusA

4.1. DOpPMBI U PEKUM 3aHATUH:
Aynuropnas: 10.
['pynmosas: 10.
WuausuayansHas: 10.
CamocrosrenpHas padora: 42.

4.2. ®opma oOydeHus: O4HO-3a09HAS.

4.3. Cpok OCBOCHHS: 2 HEJlEIN

4.4, TIpumensieMble cpesicTBa 00y4YeHUs Cpe/ICTBa:
V najeHHBIN JOCTYII K MaTepuaaM JIEKIIMOHHON YacTH,
[IEpCOHAJIBHBIE KOMITBIOTEPBI, KOMITBIOTEPHAS TEXHHUKA.
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4.5. MaTepualibHO-TeXHAUecKoe obecreueHne pean3aliy IporpaMmel

Haumenosanue
CIIEIMAIU3UPOBAHHBIX B sansiait Haumenosanue 060py10BaHus,
ayAUTOpUH, IIPOrPaMMHOI0 00eCIIeUeHuUs
KaOMHETOB, J1a00opaTOPHi
/) 12 3
YueOHast ay iuTOpus. Jlexunu AYJIUTOPHSI ¢ MYJIbTUMEIUIHBIM
B03MOKHO IIPOBEJICHHE 000py/IOBAHUEM.
JIEKIIHI C UCITOIB30BAHUEM B03MOKHOCTE YIQJICHHOTO O3HAKOMJICHUS
JIOT C JICKIIMOHHBIMU MaTepHaIaMu
U TIPOXOJKICHNS HHAMBHYAJIBHOTO
TECTUPOBAHHUS
YyeOnas taboparopust [IpakTudeckne I[Tepconanbubie KomibioTepsl ¢ [10:
BAHSTHS, BUpTYyabHbie MamHel Qemu/KVM,
mabopaTopHbIe libvirt, virsh;
aboThI OC CentOS Linux 8, Ubuntu Linux 20

4.6. YuebHo-meToudeckoe obecredeHue mporpaMmbl
a) OCHOBHAsI JIUTEPATYpa:

1. Tonparreitn, b.C.

CucTeMBbl KOMMYTAIMK: YueOHUK JUist By30B. 2¢ 3. [DIeKTPOHHBIA pecype] /
B.C. lonpmmreiin. - CI16.: BXB-ITerepOypr, 2014. - 314 c.: wi. - URL:
http://ibooks.ru/reading.php?productid=340658. - ISBN 978-5-9775-1587-0: biu.
2. Tonprrein, b.C.
Cetn cBsi3u: YueGnuk: [Dnexrponnsii pecype] / b.C. Tompmmreitn, H.A.
Coxounos, ['I". STHoBckuit. - CI16.: BXB-ITetepOypr, 2014. - 401 c.: wi. - URL:
http://ibooks.ru/reading.php?productid=340663. - ISBN 978-5-9775-2798-9: bji.

0) nOMOJIHUTEIbHASI JIuTepaTypa:
INonpminreiin, b.C.
NHPOKOMMYHHMKAIIMOHHBIE CeTH ¥ CHCTEMb:  [DJICKTPOHHBIM  pecype
B.C. Tonpmurreiin. - CI16.: BXB-Ilerep6ypr, 2019. - 208 c. - URL:
http://ibooks.ru/reading.php?productid=366927. - ISBN 978-5-9775-4048-3 b.

= =
=iy

5. O1leHKa KayecTBa OCBOCHUSI ITPOrPAMMBI

OreHKa KauecTBa OCBOESHHS ITPOrpaMMbl OCYLIECTBIISIETCS B 1BA dTalla.
TectupoBanue 1o pe3ybTaTaM OCBOCHUS TEOPETUUECKON YacCTH.
[TpoBoITCSI aBTOMATU3UPOBAHHON CUCTEMOH.

Ha TectupoBaHue BhIIENISETCS 2 Jaca.

VerelHoe BbITONHEHHe BeeX MPaKTHIeCKuX U 1abopaTOpHBIX pabor.
OreHuBaeTcss KOMUCCHEN 1O pe3yJibTaTaM IIpe/ICTaBIeHHBIX OTYETOB.

CocraBuTeIHd IPOrpaMMBI
B.C. Tonpmmreitn, mpodeccop kadenpsr MKC (Bce pasnensi),
A.A. IIBunkuit, accucrent kapenpst IKC (Bce pasjiensr). i



