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KA®EJIPA HNHpopManoHHbIE TEXHOJIOTMU U IPOIPAMMHpPOBaHHUE
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Cemectp
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Kypce>) Hroro
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Bun zanstuii vl | PO | vo PIT
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KonraktHas pabora 64 (64 |64 |64
Cawm. paborta 44 |44 |44 |44
Hroro 108 | 108 | 108 | 108
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Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM COBETOM By3a oT 25.06.2024 1. mpoTokox Ne 18.
[Iporpammy coctasmi(u): noueHT, [Ipoxopos A.U.
3aB. kadenapoii: k.3.H., no1. Paguenko FO.B.

MeTtoaudeckuii COBET HalpaBJIeHUs: [1.3.H., npodeccop Tumenko E.H.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | I3y4eHue MpUHITUIIOB  METOAOB pa3pabOTKH 3alIUIICHHBIX CUCTEM U MPOTPAMMHOTO 00eCTIeYeHNS

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUTIJTMHBI

IIK-1: cnocoGeH BBINOJHATH PpadoTbl MO YCTAHOBKE, HACTpPOiike U O0CIY;KMBAHMI0O IPOrPAMMHBIX, HNPOrPaMMHO-
annapaTHbIX (B TOM 4Kcie KpunTorpaguyeckux) U 3allMIIeHHBIX TEXHHYECKUX cpecTB 00padoTku uHdopManuu

B pe3y/ibTaTe OCBOCHUS JUCHUIIJIMHBI 06y‘lal0HIPIi/JICfl JOJIZKECH:

3HaTh:

OCHOBBI CHCTEMHOTO aIMUHHCTPUPOBAHUS W MPOTPaMMHUPOBAHUS, METOABI W aAPXUTEKTYpbl 0O0eCHeueHHs OTKa30yCTOWYMBOCTU
(cootHeceno ¢ unaukaropom I1K-1.1)

YMeTh:

paszpabaTbIBaTh U PEATH30BBIBATH OTKA30yCTOHUYUBBIC NPHIOXKEHWS, HACTpauBaThb M OOCIY)KUBaTh INIPOrpaMMHOE U almaparHOe
obecrieueHne, aHATU3UPOBaTh U JIUATHOCTUPOBATh MPOOIEMBI CHCTEMBI, NPOBOAWTh TECTUPOBAHHE HA OTKa3 U MOHUTOPUHT
MPON3BOUTENHFHOCTH.(COOTHECEHO ¢ mHANKaropoM [1K-1.2)

Bnagern:

CHUCTEMaMH YIIPaBJICHUsSI BEPCHAMHU U KOHCOJBHBIMU YTHJIMTAaMH Ui Pa3pabOTKH U TECTUPOBAHUS, WHCTPYMEHTaMH MOHUTOPHHIA U
JIOTHPOBaHUs. (COOTHECeHO ¢ HauKaropom I1K-1.2)

3. CTPYKTYPA U COAEPKAHMUE JUCIUIIJINHBI

Pa3znen 1. OCHOBBI 0TKA30yCTOIYMBOCTH U HaexkHocTH [1O

Cemectp Komneren-
Ne HanmenoBanne temsl / Bun 3ansitust / Kype Yacos - JlutepaTtypa
BBezenne B 0TKa30yCcTOYMBOE POrPaMMHPOBAHNE
. JI.1, J11.2, J12.1,
1.1 |OcHOBHBIE MNPUHLUIBI M KOHLEHNIUHM OTKA30yCTOMUUBOCTH, HX 4 2 IIK-1
J12.2,J12.3,J12.4
3HaYeHHE AJIs pa3paboTKH MPOrpaMMHOro odecnedenus. / Jlek /
Meroapl TECTHPOBaHHMS M TPOBEPKH HAIEKHOCTU IPOrPaMMHOIO
obecrieueHus
1.2 |O630p METOMOB  TECTHPOBaHHS,  TaKUX  KaKk  IOHHT-TECTHI, 4 4 IK-1 ?112 12’ J}I1223’ J}é 11’
WHTETPAllMOHHBIE W  HAarpy30uHble TECTBbl, a TaKkKe METOJBI, o
obecrneunBaronre HaaeXKHOCTh padoThl [10. / JIek /
ApxuTeKTypsl ¢ BBICOKOH noctymHOocThio (High Availability) wu
13 YCTOHYMBOCTBIO K COOSIM 4 4 MK-1 JI1.1, JI1.2, J12.1,
" |IIpumepsl U 0OCOOEHHOCTH apXUTEKTYp C BBICOKOH JOCTYIMHOCTHIO, J12.2,J12.3, J12.4
UCIIONIB30BaHKE KIIACTEPOB U peruikanui. / Jlex /
Hcnonb3oBanue N30BITOYHOCTH u IyOIMpOBaHUS B
1.4 OTKa30yCTOMYMBBIX CHCTEMAX 4 4 MK-1 JI1.1, JI1.2, J12.1,
’ MeTtoabl peIuIMKalldy JaHHBIX W TyONHpOBaHUS MPOLECCOB JUIS J12.2,J12.3, JI2.4
o0ecrieueHHsl CTaOMIIBHOM paboTHI B CiTydae oTkaza. / JIek /
Cuctembl 00HapyXeHUS U YCTPaHEHHS OIIMO0K
JI.1, J11.2, J12.1,
1.5 |O630p MexaHW3MOB OOHApYKEHHS M HCIPABICHHS OIIMOOK, TAKUX 4 4 IK-1 T2 123 0.4
KaK KOHTPOJIbHBIE CYMMBI U aITOPUTMBI caMOBOccTaHOBIeHUsI. / Jlek / T
€CTHPOBAaHUE HAJISKHOCTU NIPOTPAMMHOTO 00ECIIEHECHHS
J1.1,J11.2, J12.1,
1.6 |O3HaKOMMTBCS C METOJAMH IOHMT-TECTHUPOBAaHUS WU HUHTETPALUOHHOIO 4 8 IIK-1
J12.2,J12.3,J12.4
TECTUPOBaHUS Is IpoBepku HagexHocTH [10. / JIab /
CozgaHue  CUCTeMBI C  BBICOKOW  JIOCTYMHOCTBIO.  HayuuThbes
o JI1.1, J11.2, J12.1,
1.7 |npuMeEHSTh NPUHIUIBI APXUTEKTYPbl C BBICOKOW JOCTYIHOCTBIO M 4 8 TIK-1
. J12.2,J12.3,J12.4
YCTOWYHMBOCTBHIO K cO0sM. / JIab /
Merononorun  00ECHEYECHUSI OTKa30yCTOMYMBOCTH B Pa3IMYHBIX
chepax MT y JIL.1,J11.2, JI2.1,
1.8 |M3yueHue pa3nUYHBIX TOAXOJOB K OTKa30yCTOMYMBOCTH B BeO- 4 6 TIK-1
J12.2,J12.3,J12.4
MPWIOKCHUSIX, MOOWJIBHBIX IUIaTopMax, MPOMBIIIICHHBIX CHCTEMax
n ob1auHbIxX cepsucax. / Cp /
MeTpuKH HaJIeKHOCTH MPOTPAMMHOTO o0ecTieueH s
1.9 KiroueBbie mokazarenu HagexxHoctu: MTBF (cpemnee Bpemsi mexmy 4 6 MK-1 JI.1, J11.2, JI2.1,
"~ |orkazamu), MTTR (cpemnee Bpems BOCCTaHOBIEHHSA) W HX pOJb B J12.2,J12.3, J12.4
oleHKe cTabuinbHOCTH cucteMsl. / Cp /
1.10 ITpuMepbl pealbHBIX CUCTEM C BBICOKOM JOCTYIHOCTBEO 4 6 MK-1 J1.1,J11.2, JI2.1,
’ UccnenoBanne apxurektyp Amazon, Google, Netflix u apyrux J12.2,J12.3, J12.4




KOMIIaHW#, HalENeHHBIX Ha 00ecleyeHre BBHICOKOM JOCTYMHOCTH. /
Cp/

Kracreps! 1 6anaHCHpOBKa Harpy3KH

1.11 |IIpyHUMOBI OpraHU3alMM  KJIACTEPHBIX CHCTEM U  OaJaHCHPOBKH 4 6 TIK-1 L1, 1.2, JI2.1,
. J12.2,J12.3, J12.4
Harpy3KH JUIsl yCTOWYMBOCTH K IIMKOBBIM Harpy3kam u coosm. / Cp /
Mertonp! 0OHapy>KEHHUS U HCIpaBIeHHUS CO0EB B peaTbHOM BpEeMEHH
IIpuMepbl UCHONB30BaHUS MOHUTOPUHIA M ABTOMATUYECKUX CUCTEM J1.1,J11.2, JI2.1,
1.12 4 6 TK-1
oOHapyKeHUsI ~ OTKa30B A MNPEeNOTBpAllleHUs] U YCTpaHEHHS J12.2,J12.3, J12.4
npodaem. / Cp /
Pazgen 2. Metoabl o0ecnieyeHHs LeJOCTHOCTH U 0€30IIACHOCTH B 0TKA30yCTOHYMBBIX CHCTEMaX
Ne HaumenoBanue Temsbl / Bua 3anatus Cemectp Yacos Komneren- JlutepaTtypa
B A / Kype IHH paTyp
Hckmiouerust u  o0paboTka  ommOOK B OTKA30yCTOHYHUBOM
51 |mporpaMMHpoBaHHu 4 4 MK-1 JIL.1, J11.2, JI2.1,
" |IlpuHIMIEI 00pabOTKH OMIMOOK, CTPYKTYPHPOBAaHWE WCKIIOYCHHH W J12.2,J12.3, J12.4
CO3JJaHHAE CaMOBOCCTAHABIIMBAFOIIMXCS ITponeccoB. / JIek /
TexHUKa pe3epBHOTO KOMMPOBAHUS M BOCCTAHOBIICHHS
JI1.1, J11.2, J12.1,
2.2 | Pe3epBHOE KONMUPOBAaHWE NaHHBIX, CTPATErMd BOCCTAHOBJICHHUS IIOCTIE 4 2 TIK-1
J12.2,J12.3, J12.4
OTKa3a ¥ ux aBTomarm3anst. / JIek /
Mertonp! obecriedeHns IeTOCTHOCTH TaHHBIX 1.1 112, 7121
2.3 |IIpoBepka LEIOCTHOCTH NaHHBIX, Kombl XammuHra, CRC wu nmpyrue 4 2 TIK-1 T
J12.2,J12.3,]12.4
MOJXOBI K 3allIUTE JaHHBIX OT OMHUOOK. / JIek /
HemnpepeiBHOE pa3BepThIBAaHHE W MOHHTOPHHT OTKa30yCTOWYHBBIX
cHucTeM
2.4 | ABromaTru3anusl pa3BEpPTHIBAHMSA, MOHUTOPUHI W aHATU3 IIOBEICHUS 4 4 IIK-1 J;[lz 12’ ?[1223’ J}é 11’
CHUCTEMBI B PEATHHOM BPEMEHM JJIsi CBOEBPEMEHHOIO pearMpOBaHUS oo
Ha coom. / Jlex /
Be3omacHOCTE M 0TKa30yCTOHYMBOCTH IIPOTPAMMHOTO 00ECTICUEeHHS
MeToapl 3amMTBl  JaHHBIX W CHCTEM OT arak, MEXaHHU3MBbI JI1.1, J11.2, J12.1,
2.5 4 2 IK-1
MPEIOTBPAILICHUSI W pearipoBaHUs Ha WHUUICHTHI, 00ecrevnBarome JI2.2,J12.3,J12.4
OTKa30yCTOHUMBOCTS. / JIek /
O0paboTka MCKIIOYIEHNH W BOCCTAHOBJICHHWE MOCJE OMHOOK. M3yunth
N JI1.1, J11.2, J12.1,
2.6 |MexaHU3MBI 0OpabOTKH MCKIIOUCHHUH M crocoObl BoccTaHoBieHHs 10 4 8 IIK-1
J12.2,J12.3,]12.4
nociie cooes. / JIa6 /
PesepBHOE KONMMpPOBaHWE H BOCCTAaHOBJICHHE MJaHHBIX. 3y4nTh
J1.1, J11.2, J12.1,
2.7 |cTparerum pe3epBHOTO KOIMHMPOBAaHWS W BOCCTAHOBICHUS JaHHBIX. / 4 8 TIK-1
J12.2,J12.3,J12.4
JIab /
MeTo/1p1 KOAUPOBAHUS [Tl 00ECIIeYEH S [ITIOCTHOCTH AaHHBIX
Uzyuyenne komoB XsmmunHra, CRC u apyrux MeTomoB KOIWPOBaHHS
2.8 sl IPEIOTBPALIEHUS TOTEPH U NCKAKEHUS JaHHBIX 4 4 TIK-1 .1, J11.2, 2.1,
O [P HPCAOTEPAI P s ' 22,7123, 12.4
/Cp/
ANTOPUTMBI ~ CaMOBOCCTaHOBIEHHS ¥  CaMOBOCCTaHOBIITIOLIHECS
CHCTEMBI
2.9 |Ilpumepbl HCHONB30BAHUSI AITOPUTMOB CAMOBOCCTAaHOBJIECHHMS, TaKUX 4 4 IK-1 L1, J11.2, 2.1,
J12.2,J12.3,J12.4
Kak  cHcTeMHble «watchdogs» W  CIy)KOBl ~ aBTOMaTHYeCKOTrO
niepesarmrycka. / Cp /
OcHOBBI KHOEpOE30IIaCHOCTH ISl OTKA30yCTOHYMBBIX CHCTEM
. JI1.1, J11.2, J12.1,
2.10 |M3y4yeHue yrpo3 M METOAOB 3alIMTHl OTKa30yCTOMYHMBBIX CHCTEM OT 4 4 IK-1
J12.2,J12.3,J12.4
arak u BpegonocHoro [10./Cp /
. JI.1, JI1.2, J12.1,
2.11 | CamocrositenbHas padota B libreoffice. / Cp / 4 2 TIK-1 2.2, 123, 2.4
. JI1.1, J11.2, J12.1,
2.12 | / 3auér/ 4 0 IK-1 2.2 0123, J12.4

4. POHJ]I OHEHOYHBIX CPEJICTB

Crpykrypa u coiepkanue ()OHAa OLEHOYHBIX CPEACTB AJIs HMPOBEACHHS TEKYLICH M MPOMEKYTOYHON arTecTallMd MPEICTaBICHBI B
[Mpunoxenun 1 k paboveld mporpaMMe TUCIUTUTAHBL.

5. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. OcHoBHas JiuTEpaTYpa

ABTODBI, | 3arnaBue

UsparenncTBo, rox |

Komnu-so




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI1.1 | 3asropoxuuii B. 1. KommuiekcHas 3amura vHQOpMaIuy B M.: Jloroc, 2001 49
KOMITBIOTEPHBIX CHCTeMax: Yued. mocodue
JI1.2  |Tapdenos, 1O. I1. [MocTpenauoHHbIC XPaHIITHINA JAHHBIX: yuyeOHOEe ExarepunOypr: Ypaibckuit | https://www.iprbooksho
nocobue (benepanbHbIH p.ru/68372.html
yHusepcuret, 95C ACB, HEOrPaHHICHHBIH
2016 JOCTYI IS
3apETUCTPUPOBAHHBIX
TOJIb30BaTeNe

5.2. lonoaHUTE/IbHAS JIUTEPATypa

ABTODBI, 3aryiaBue W3 parenscTBO, TOJI Komnnu-Bo
JI2.1 | Tmmenxko E. H. OcHOBBI HH(OPMAIIMOHHOM 0e30MacHOCTH: yue0.- Pocros u//1: 3x-Bo PI'OY 10
METOJ. pa3pab. (PUHX), 2012
J12.2 | XopesIl b. ITporpamMmMHo-anmaparHas 3aimura HHGopMaum: M.: ®OPVYM, 2015 25

y4e0. mocobue JIst CTYACHTOB BBICII. yueO.
3aBe/icHUM, oOyJaroruxcs no Hamp. "Mudopm.
0e30macHOCTb"

JI2.3 | PsitenkoBa O. HNudopmannonHas 6e30MacHOCTb: KypHAT Mocksa: '[POTEK, 2014 https://biblioclub.ru/inde
x.php?
page=book&id=238446
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3apETHCTPUPOBAHHBIX
T0JIb30Baresnen

JI2.4 |IIpoxoposa O. B. HNudopmanmonHas 6€30ImacHOCTE | 3alIUTa Camapa: Camapckuit https://biblioclub.ru/inde
nHopManuH: yIeOHNK roCyJJapCTBEHHBIH x.php?
apXUTEKTYPHO- page=book&id=438331
CTPOUTENbHBIN HEOTPaHNYCHHbIH

yHuBepcurer, 2014 JOCTYT JIst
3apErUCTPUPOBAHHBIX

MOJIb30BaTENICH

5.3 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI

Koncynwrant Inroc

5.4. IlepeyeHb NporpaMMHOro odecrnev4eHust

Onepanuonnas cucrema PEJI OC
Libreoffice (cBobogHO pactpocTpansiemoe [10)

5.5. YueOHo-MeTOAMYECKHE MAaTePHAJIbI VISl CTYAEHTOB ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

Ilpn HEOOXOAMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBSI  y4eOHO-METONUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTHPOBAHHBIX K OTPAHWYCHUSIM 30pOBbS M BocHpusTus uH(popmammu. [ns mmi c
HapyLIeHUsIMUA 3peHus: B ¢opMme aynuodaiina; B medaTHOH (opme yBemHMUeHHBIM IIpudToM. s TUI ¢ HapyLNIEHUSIMHU CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B ITedarHoi Qopme. [lns JHIl ¢ HapymIEHHSIMH OIOpPHO-ABUIATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B IIeYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIITUHbI

Iomeruennst 1uist BceX BHIOB pabOT, MPELyCMOTPEHHBIX YYEOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOJMMOI CleNHaTn3MpOBaHHOM
yueOHON MeOeIbI0 N TEXHUUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIN KOMITBIOTEP / HOYTOYK (IIEPEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / THTEePaKTHBHAS JJOCKa.

JlabopaTtopHble 3aHATHS TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpYJOBaHBI HEOOXOIMMBIMU
JIMICH3HOHHBIMU ¥ CBOOOJHO pacrpocTpaHseMbIMI NIPOrPaMMHBIMH CPEACTBAMH U BBIXOJOM B VIHTEepHET.

7. METOAUMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO U CIIUITJINHBI

MeTtoanyeckue yKa3aHus 10 OCBOSHHUIO AUCHUILTUHEI peicTaBieHb! B [Ipunoxkennu 2 k pabouei mporpaMme AUCIUILTHHEL.




®OHJ OHEHOYHbBIX CPEACTB
1 Onucanne nmokasaresieil 1 KpUTepHeB OLEHUBAHNS KOMIIETCHIIMI HA Pa3JIMYHBIX 3Tanax ux ¢gpopmupo-
BaHUs, ONIMCAHUE IIKAJ OLleHNBAHUSA

1.1 Iloka3zaTenu U KpUTEpUHU OLIEHUBAHUS KOMIIETEHIIUI:

IIpuaoxenne 1

3VH, cocrasisolie KoMIie-
TEHITHIO

IToka3aTenu orleHUBaHUSA

Kpurepuu orienuBanus

Cpencrsa OIICHUBAHUS

[IK-1: cmocoGeH BBIMOTHSTH P

a0O0TBHI 110 yCTaHOBKE, HACTPOWKE U

O6Cﬂy>KI/IBaHI/IIO IMPpOrpaMMHBIX, ITPOrpaMMHO-aIIapaTHbIX

(B TOM umciIe KpUITOrpauuecKiX) 1 3aIUIIEHHBIX TEXHHIECKUX CPEICTB 00paboTKH HHPOPMALTUH

3HaTh OCHOBBI CUCTEMHOTO
aJAMUHUCTPUPOBAHUS U MIPO-
rPaMMHPOBaHUs, METOMBI U
APXUTEKTYPBI 00ecTeueHHs
OTKa30yCTOWYUBOCTH

OmnuceiBaeT crocoObl perIeHus!
CTaHJIAPTHBIX 33734 nmpodeccno-
HAJIHOU JIEATENTFHOCTH B 00JIa-
CTH UH(POPMAaIIMOHHOH Oe3o1mac-
HOCTH

ITonusli, pa3sBEPHYTHIN OT-
BET Ha [TOCTABJICHHBIN BO-
MIpOC, U3JI0KEHUE MaTepHa-
J1a TIpU OTBETE — IPaMOTHOE
Y JIOTUYECKHU CTPOITHOE

Omnpoc (Bompockr 1-50)

Bormpocsl k 3auety (Bompo-
cbl 1-50)

YMeTb pa3pabaTsiBaTh U pea-
JIM30BBIBATH OTKA30yCTONYIH-
BBIC MIPUJIOKEHNUS, HACTPAH-
BaTh M 00CITY>KUBATh MPO-
rpaMMHOE 1 aImapaTHoe
o0ecrieyeHne, aHaTM3NPOBATh
U IMarHOCTUPOBATH MPOOJIe-
MBI CHCTEMBI, IPOBOIUTH Te-
CTHpOBaHHUE HAa OTKa3 M MO-
HUTOPUHT IIPOU3BOJUTEILHO-
CTH.

AHanM3UpyeT COCTOSTHHE WH-
(OpMaIIMOHHOH CUCTEMBI, BBISB-
JISIET ee ySA3BUMBIE MecTa U
OIIpe/IeNseT HAIPaBJICHHS €€
COBEPIICHCTBOBAHMS IIPH BBI-
IMOJIHCHHWHU IIPAKTUKO-
OPHUCHTUPOBAHHOT'O U IIPAaKTU4YC-
CKOT'O 3aJJaHUs

[TonmHoTa W NPaBUIBLHOCTH
perreHus MIPaKTHKO-
OpUEHTUPOBAHHOTO  3a/a-
HUS WU TPAKTHIECKOTO
3a/1aHusg

JlaGopaTopHsic 3amaHms
(3amanus 1-7)

IIpakTuxo-
OpPHEHTUPOBAHHBIE 3a/1a-
HUS K 3a4eTy (3aganus 1-

10)

Bnaners cuctemamu ympas-
JICHUS1 BEPCUSIMU M KOHCOJIb-
HBIMH YTHUJIIATAMU 11 pa3pa-
OOTKH U TECTUPOBAHUS, UH-
CTPYMEHTaMH MOHUTOPHHTA
1 JIOTHPOBAHUS

Hcnons3yeT MeTOOBI U Cpell-
CTBaMH YIPaBJICHHS MTPOTpaMM-
HOTo 00EeCIIEUeHNs] B COOTBET-
CTBHUH C TIPaBOBBEIMH HOPMAaTHB-
HBIMH aKTaM{ ¥ HOPMaTHBHBIMA
MCETOAUYCCKUMHU ILOKYMGHTaMI/I
®Cb Poccun u ®CTOK Poccun
TIPH BBITIOJTHEHUH TTPAKTHKO-
OpPHUEHTHPOBAHHOTO H MIPaKTHYE-
CKOT'0 3aJJaHKs

OO60CHOBaHHOCTH H TIpa-
BUJILHOCTB OOpAIeHHsI K
HOPMATHBHBIM UCTOYHU-
KaM, METOJIaM M CPEJICTBaM
IPH BEIITOJTHEHHUH TIPAKTH-
KO-OpUEHTUPOBAHHOTO U
MPaKTUIECKOTO 3aaHuUs

JlaboparopHble 3amaHus
(zamauus 1-7)

IIpaktuxo-
OpPHECHTUPOBAHHBIE 3a/1a-
HUS K 3a4eTy (3aganus 1-

10)

1.2 IIIkajsl OLIECHUBAHUA:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEXKYTOUHAsI aTTECTAIMs OCYIIECTBIISETCS B paMKaX HAaKOMHUTEIbHOM
OamIbHO-peUTHHrOBOM cucTemsl B 100-0anibHOI 1mIKae:

50-100 GamoB (3a4TeHO)
0-49 6annoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHBIE 32JaHUS UJIM MHbIE MAaTePUaJIbl, HEOOXOAUMBbIE [IJIsl OLEHKU 3HAHUH, YMEHMH,
HABBIKOB U (WJIH) ONBITA JAESITEJbHOCTH, XaPAKTEPU3YIOIIUX dTanbl ()OPMHUPOBAHUSA KOMIIETEHIHII B
npouecce 0CBOeHHUsI 00pPa30BaTeJIbHOM NMPOrPaMMbI

BOl'[pOCI)I K 3a49€Ty

1. YTo Takoe 0TKa30yCTOMYMBOCTh MPOTPAMMHOT0 OOECIICUCHHS U 3a4eM OHA HYXHa?
2. Kakve ocHOBHBIE TPUHIIMITE OTKA30YCTOWYHBOTO MIPOTPAMMUPOBAHMSI Bl 3HAETE?
3. B ueM pazHuIa MeXIY OTKa30yCTOMYHUBOCTHIO M BOCCTAHOBJICHUEM ITOCIIE OTKa3a?
4. Kakue CyIecTBYIOT TUIIBI OTKa30B B TPOTrPAMMHOM O0ecTieueHUN?

5. Kak tectupoBanue nmomoraet o06ecreunBaTh HaIEKHOCTh MTPOTPaMMHOTO o0ecrieueHus?
6. Kakue BubI TECTHPOBAHHUSI UCTIONB3YIOTCS JUISI TOBBIICHUST HAJAC)KHOCTH?

7. YTo Takoe IOHUT-TECTUPOBAHKUE U KaK OHO CIIOCOOCTBYET OTKAa30yCTONYHBOCTH?
8. B ueM 3akitouaeTcs CyTh Harpy304YHOTO TECTUPOBAHUS U B KAKUX CIydasx OHO MPUMEHSETCS?
9. Uro Takoe apXHTEKTypa ¢ BBICOKOH nocTymHOCThIO (High Availability)?
10. KakoBbI KJIF04€BbIE 0COOCHHOCTH KJIACTEPHBIX CUCTEM?

11. Kaxkue moaxoasl UCIIONB3YIOTCS TSI MIOBBIMIEHUS OTKa30yYCTOMYMBOCTH B ApXUTEKTYPE MPUIIOKEHUIA?




12. B yem 3axitoyaercst poJib AyOJHMPOBAHUS JAHHBIX B OTKA30YCTOMYMBBIX CHCTEMax?

13. Kakwue cymecTByIOT BUIbI PEITMKAIIMHA TAHHBIX ?

14. B uyem pa3Huua MEXIy aKTUBHOU U IACCUBHOM PEIIMKALUEH?

15. Kak M0xHO 00€ecTieunTh 0TKa30yCTONYHBOCTH MPU TOMOIIIH KJIACTEPOB?

16. Yro Ttakoe cucrema OOHAPYKEHHS U YCTPaHEHHsI OIIHUO0K?

17. Kakue MeToabl aBTOMaTHYECKOI0 OOHAPYKEHUS OTKA30B IIPUMEHSIOTCS B COBPEMEHHBIX crcTeMax?
18. B yem 3axitoyaeTcst pojib KOHTPOJIBHBIX CYMM B OTKa30yCTOWYMBOM IMPOTPAMMHUPOBAHUN?

19. Kakue cyniecTByrOT aaropuTMbl JJsl IPOBEPKHU LIETOCTHOCTH JAHHBIX ?

20. Yro Takoe koJ XoMMHUHTra U KaK OH UCIOJIB3YETCsl B OTKA30YCTOHYHMBOM IIPOrPaMMHPOBAHUN?

21. Kak paboTaer 6anaHCHPOBKA Harpy3KH B OTKa30yCTOHYMBBIX cUcTeMax?

22. Kaxue MeTpUKH HaJIe)KHOCTH IPOTPAMMHOTO 00ECTIeUeHHSI TPUMEHSIOTCS I OLIEHKU 0TKa30yCTOWYMBO-
ctu?

23. Kak paccuutsiBaercst MTBF u MTTR?

24. Kaxue apXUTEKTYpbl U TEXHOJOTUH UCIOJb3YIOTCS AJIS TOBBILIEHNUS 0TKa30yCTOMYMBOCTH B 00JaUHBIX
cucremax?

25. Kaxue KOMIaHMM U CUCTEMbI MOXKHO CUMTATh 0OPa3LIOBBIMU IPUMEPAMHU 10 OTKa30yCTOHUMBOCTHU?
26. UYro Takoe 00paboTKa UCKIIOYEHUH B KaK OHA TOMOTAET B CO3/IaHUHU OTKA30yCTOHYMBBIX CHCTEM?
27. Kaxkyto posb urpaet MexaHu3M 00padOTKH UCKIIOUEHUHN B 3aIIUTE CUCTEMBI OT cO0eB?

28. Kak paboTaer MexaHH3M CaMOBOCCTAHOBJICHHUS B OTKA30yCTONYMBBIX CHCTEMax?

29. Kakue cymecTByOT NPUHIMIIBI TOCTPOEHHSI CAMOBOCCTAHABJIMBAIOLIUXCS IPOTPAMMHBIX CUCTEM?
30. UYro Takoe pe3epBHOE KOMUPOBAHKE U 3a4€M OHO HEOOX0IUMO?

31. Kakwue cTpareruu pe3epBHOI0 KOMUPOBAHUS JJTaHHBIX IPUMEHSIOTCS B OTKa30yCTOMYUBBIX CUCTEMAX?
32. KaxoBa posib BOCCTAaHOBJICHHS JJAHHBIX B OTKA30yCTOWYHBOM IPOTPAMMHUPOBAHHUN?

33. B uem pa3HuIa Mexy HOJHBIM U HHKPEMEHTHBIM pPE3€pPBHBIM KOITUPOBAaHHEM?

34. Kakwue cymecTBYIOT METO/IbI BOCCTAHOBIICHHSI JAHHBIX TOCe cO0s?

35. B uem 3axitouyaercs 3HaUMMOCTb 00ECIIEUEHHUs LIEIOCTHOCTH JIaHHBIX ?

36. Kak npumensiercst anroputm CRC B 3amuTe meI0CTHOCTH JaHHBIX ?

37. Kaxue MexaHHU3MbI IPUMEHSIOTCS JUISl 3aLUThI LIEJIOCTHOCTH JJAHHBIX B CUCTEMAaX C BBICOKOM OTKa30-
YCTOHYMBOCTBIO?

38. Kaxue aaropuTMbl CAMOBOCCTAHOBIICHUS IIPUMEHSIIOTCS B COBPEMEHHBIX CUCTEMaXx?

39. Kaxue HHCTpYMEHTBHI UCTIONB3YIOTCS ISl MOHUTOPUHTA OTKAa30yCTOWYHMBBIX CUCTEM?

40. Kakue METpUKH MOHUTOPHHIA [IOMOTal0T CBOEBPEMEHHO OOHAPYKUTh OTKa3 B cUCTEME?

41. Kakyro ponb UrpaeTt JorupoBaHue B odecrnedeHnu HajexxHocta [10?

42. Yo takoe Prometheus u Grafana, u kak OHUM TOMOTatOT B MOHUTOPUHIE CUCTEM?

43. KakoBa poib knOep0Oe30nacHOCTH B 00ECTICUeHUH 0TKa30yYCTOMIUBOCTH CUCTEM?

44, Kakue MeTOoJIbl 3alIUThl 0TKa30yCTONUNBBIX CUCTEM OT aTaK CYIIECTBYIOT?

45. B yewm 3akiIr04aroTcsl OCHOBHBIE IPUHIIUIIBI KHOEPOE30MacHOCTH JIIsl OTKa30yCTOMYMBBIX cUCcTEM?
46. Kaxk opranu3syercsi pe3epBHOE KOIMPOBAHHUE JAaHHBIX B 00JAUHBIX XpaHWIHMIIAX?

47. Kakyro posp urpatot o01auHble TEXHOJIOTHH B 00€CTIeYeHNH HaJIeKHOCTH U 0€3011aCHOCTH IaHHBIX ?
48. Kakue MeToJIbl IPEJOTBPALICHHUS HHIMIEHTOB UCIIOJIBb3YIOTCS B OTKA30yCTOWYMBBIX cUCTeMax?

49. Kak MeTo/bl 0TKa30yCTOHYHNBOTO MPOTPaMMHPOBAHUS MOTYT IIOMOYb NP BHEIIHUX aTakaxX Ha CUCTEMY?
50. B uem 3axirouaroTcsi OCHOBHBIE IIPEUMYIIIECTBA OTKA30yCTOWYMBOIO MPOrPAMMHUPOBAHUS Il COBPEMEH-
Horo OuzHeca?

IIpakTHKO-OPpHEHTHPOBAHHBbIE 32JaHNUS K 324eTy

1. Pa3paGotarh mporpamMmy, KoTopas 00padaThIBaeT pa3aMyHble HCKIIIOUEHUS (HapuMmep, AeJIeHue Ha
HOJIb, HEBEPHBIM BBOJ JJaHHBIX). Peann3oBaTh MEXaHU3M JIOTHPOBAHUS BCEX OMIMOOK U MPEAyCMOTPETh
CaMOBOCCTaHOBJIEHHE IIPOTrPAMMBI IIOCIIE KaXKA0T0 COOsL.

2. Hanmwmcare CKpUIT ISl CO3AaHUS PETYIISPHBIX PE3EPBHBIX KOMUH (aiinoBoii cuctemsl. [Iporpamma
JIOJKHA COXPaHATh KOIHUU B YKa3aHHYIO IUPEKTOPHUIO U YBEIOMIIATH MOJIb30BATENS 00 YCIEIIHOM 3a-
BEPILICHUH WM OIIMOKAaX KOMUPOBAHMUS.



3. Hactpouts kiacrep U3 HECKOJIBKUX BUPTYaIbHBIX MAIIMH ¢ OalaHCUPOBIIUKOM Harpysku. [IpoBeputh
pacmpezeeHue 3apocoB U IPOTECTHPOBATh PabOTy CUCTEMBI IPH OTKA3€ OHOTO U3 Y3JIOB.

4. Co3znaTh NpocTyio 0a3y JaHHBIX, BHECTH JaHHbIC U BBITOJHUTH «CIydaiiHOe» yAaleHHe JaHHbIX. 3aTeM
HCTIOJIB30BATh PE3EPBHYIO KOIUIO JUI BOCCTAHOBIICHUS MH(OPMALIUH U TIOATOTOBUTH OTYET O XOJI€ BOC-
CTaHOBJICHUS.

5. Hacrpouts MoHHTOpHHT 1151 oTcaexuBanus 3arpy3ku CPU u namsaru cepepa. CkoHOUTYpHpPOBaTH CH-
CTCMY TaK, qTOOBI OHA OTIIpaBJsjia YBEAOMIICHUS IPU JOCTUKCHHUU KPUTHUYCCKUX 3HAYCHUM.

6. Ucnons3ys Docker, co3naTe HECKOIBKO KOHTEHHEPOB C MPHIOKEHUEM U 3aITyCTHTh X B CUCTEME Op-
kectpanun (Hanpumep, Docker Swarm mnu Kubernetes). [IpoBeputs pacnpeneneHue Harpy3ku U IoBe-
JICHUE CUCTEMBI IIPH OTKAa3€ OJHOTO U3 KOHTEHHEPOB.

7. Hammcare CKpUIIT UM HACTPOUTH CUCTEMY, KOTOpPasi aBTOMaTHYECKH Mepe3aIycKaeT NpUIoKeHne, eCiu
OHO 3aBepIIaeT padoTy ¢ omuoKoii. [IpoBeputs, 4TO MpHIOKEHHE BO3OOHOBISAET paboTy mocie cOoeB.

8. Hamucare nporpamMmy, KOTopast Co3/1a€T KOHTPOJIBHYIO CyMMY IS (paiina, a 3aTeM IpOBEpSET ee NpH
Ka)XJIOM 3aITyCKe IPOrpaMMBbl, YTOOBI TapaHTHPOBATh OTCYTCTBHE U3MEHEHUH B (aiie.

9. Hactpouts 6a3y NaHHBIX C peIUIMKALMEH TaHHBIX MEXIY ABYMS y3namu. [IpoTecTupoBaTh CHHXPOHU-
3aIMI0 JAHHBIX MEKAY Y31aMHU U BOCCTaHOBJICHUE PA0OTHI CHCTEMBI IIOCIIE OTKa3a OHOTO M3 Y3JIOB.

10. C nomo1ipto CpeaCTB HArPY304HOTO TeCTHUpoBaHus (Harpumep, Apache JMeter mim Locust) coznaTs
CLIEHapHH ISl IPOBEPKU YCTOMYMBOCTH CHCTEMBI K Harpyskam. [IpoBecTu TecTupoBaHUE U OLICHUTD,
KaK CHCTEMa CIIPABIISIETCS C PE3KUM YBEJIMUYEHHEM YHCIIa 3aIIPOCOB.

Kpurtepun ouennBanus:
MaxkcuManbHOE KOIMYeCTBO OalioB 3a 3aueTHoe 3amaHue — 100 (30 GammoB MakCUMallbHO 3a KAl Teope-
TUYECKHI Bompoc, 40 6alJIOB MAaKCUMAJIBHO 33 MPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHHE).

Kpumepuu oyenusanus 00H020 meopemuyecko2o 60npoca:

— 25-30 GayuIOB BBICTABISETCS CTY/ACHTY, €CIIH M3JIOKCHHBI MaTepHan (pakTUYeCKH BEPEH, MPOAEMOHCTPHPO-
BaHbBI TJIyOOKHE MCYEPIBIBAIONINE 3HAHUS B 00BEME IMPOMJICHHOW MPOrpaMMbl B COOTBETCTBHUHU C MOCTABJICH-
HBIMH TIPOTPAMMOM Kypca HeNsIMU U 3aJa4aMy 0OydeHHsI, U3JI0KEHHE MaTepHaja MpH OTBETE - IPaMOTHOE U
JIOTUYECKU CTPOMHOE;

— 20-24 6amioB BBICTABISIETCS CTYICHTY, €CIH MPOJIEMOHCTPUPOBAHBI TBEP/IbIC U JJOCTATOUYHO TOJTHBIC 3HAHUS
B 00BEMe MPOHAEHHO MTPOrpaMMbl TUCIUILTAHBI B COOTBETCTBUH C LEISIMUA O0yUSHHSI; MaTepUal U3JI0KEH J10-
CTAQTOYHO IOJIHO C OTAEIbHBIMHU JIOTHYECKUMH U CTHIIMCTUYECKUMH NOTPEITHOCTSMU;

— 15-19 6annoB BeICTABISAETCS CTYIEHTY, €CIU MIPOJEMOHCTPUPOBAHBI TBEP/bIe 3HAHUS B 00BEME NPOIACHHO-
ro Kypca B COOTBETCTBHUE C IEISIMH 00YUYEHHsI, OTBET COACPKUT OTIEIIbHBIC OMUOKH, YBEPEHHO UCTIPABICHHBIC
nocJje JOMOJHUTEIbHBIX BOIIPOCOB;

— 0-14 Ganna BBICTaBISETCS CTYACHTY, €CIIM OTBETHI HE CBS3aHBI C BOIPOCAMH, AOMYIICHHI TpyObIe ONIMOKU B
OTBETE, MPOJIEMOHCTPUPOBAHBI HEIOHUMAaHKE CYIIIHOCTH M3JIaraéMoro BOIpPOCa, HEYBEPEHHOCTh U HETOYHOCTh
OTBETOB Ha JIOTIOJIHUTENILHBIE ¥ HABOISIINE BOTIPOCHI.

Kpumepuu OYECHUBAHUA NPAKMUKO-OPUEHMUPOBAHHO20 3a0aHUs:

— 35-40 6ammoB BBICTABJIACTCS, €CJIN 3a/IaHUC PCHICHO IMOJIHOCTBIO, B IIPEACTABIICHHOM PCIHICHUN 000CHOBaHHO
IOJIYYCHBI TPABUJIbHBIC OTBCTHI.

— 25-34 Gaa BBICTABISIETCS, €CIIM 33JJaHUE PEIICHO MOTHOCTHIO, HO TIPU OTBETE JIOMYIIEHBI He3HAYUTEIIbHBIC
OIHOKH.

— 11-24 Ganna BBICTABJIACTCS, €CJIN 3aJaHUC PCIICHO YaCTUYHO.
— 0-10 6ammoB BBICTABJIACTCA, CCJIIN PCIICHUC HCBCPHO HUJIU OTCYTCTBYCT.

Wtorosslii pe3ynbraT opMUpYETCS U3 CyMMBbI HAOpaHHBIX 0aJJIOB 3a BBHIIOJHEHUE 3a4ETHOIO 33JIaHUSl U COOT-
BETCTBYET LIKAJE:

— 50-100 6amoB (3a4TeHO);

— 0-49 6amioB (HE 3aUTEHO).



Omnpoc

1. Yem oTKa30yCTOMUMBOE MPOrpaMMHUPOBAHUE OTIMYAETCS OT CTAHIAPTHOIO MOJIX0/a K pa3padboTke?
2. Kak 0TKa30yCTOIYMBOCTD BIMSIET HA MOJIB30BATEIbCKHMA OMBIT?

3. Kakue sneMeHThl apXUTEKTypbl MOTYT CTaTh TOYKaMU OTKa3a?

4. Kak onpenesnsercs ypoBeHb OTKa30yCTOMYMBOCTH Il KOHKPETHOW CUCTEMBI?

5. Kakue HHCTpyMEHTBHI MOT'YT IOMOYb B MPOCKTHUPOBAHUH OTKA30yCTONUMBBIX cUCTEM?

6. KakoBbI OCHOBHBIE IPUYMHBI COOEB B MPOTPaMMHBIX CUCTEMaX?

7. Kak npaBwibHOe nipoekTupoBanre APl moMoraer ynydmuTh 0TKa30yCTOMYHUBOCTh?

8. Kakue npo6iieMbl MOTYT BO3HUKATh MPU JOOABICHUH OTKA30yCTOMYUBOCTH B CYIIECTBYIOIIYIO CUCTEMY?
9. B ueM pazHuIla MEXAY IUIAHUPYEMBIM U HEIUIAHUPYEMbIM IIPOCTOEM CUCTEMBI?

10. Kak Harpy304HbI€ TECTHI IOMOTAIOT BBISIBUTH MOTEHIIHAILHBIE TIPOOIEMbI OTKa30yCTONYNBOCTH?
11. Kaxkosa poas DevOps-TipakTHK B CO3aHHH OTKa30yCTOMYMBBIX CHUCTEM?

12. Kak CI/CD-mporecchl criocoOCTBYIOT Ha/IEKHOCTH U OTKa30yCTOWYHBOCTH?

13. Kakue cymecTByIOT MOAXOAbI K MOJIYJIbHOMY TECTHPOBAHUIO B IIEJIAX MOBBIIIEHUS OTKA30yCTOMYUBOCTH?
14. Kakwue TUIBI Harpy30K HauboJee ONacHbl JUIs OTKa30yCTOHYNBOCTH ?

15. Kak ropu3zoHTajqbHOE U BEPTHKAIBHOE MAcIITAOMPOBaHHUE BIUSAIOT Ha OTKa30yCTOWYHUBOCTD?

16. Yto Takoe OTKa30yCTONYHBOCTH K "CIUTUT-MO3TY" B KIIACTEPHBIX CUCTEMAaX?

17. B yeM 0coOE€HHOCTH U30BITOYHOCTH JAHHBIX JIJIs (DAMIIOBBIX CHUCTEM U 0a3 JaHHBIX?

18. Kak npoBepsiercst HaI&KHOCTD PE3ePBHBIX KOMUA?

19. Tlouyemy oOpaboTKa OoIMOOK BakHA B paclpeeIEHHBIX CHCTEMaXx ?

20. Kaxue HHCTpYMEHTBHI HCTIOJIB3YIOT JUIsl UMUTAUU COOEB MPHU TECTUPOBAHUH?

21. Kak npoucxoIuT MUTpAIysl TaHHBIX B OTKa30yCTOMYUBBIX CUCTEMax?

22. Kak mpoBepsieTcs HeIOCTHOCTh JaHHBIX MPH PETUTHKAIIH?

23. B uewm 3akmrouaercs npuHIUI "mpuHSATHA 0TKa30B" (failure acceptance)?

24. UYto Takoe «ropsUee» U «XOJI0THOE» Pe3epBHOE KOIMPOBAHUE?

25. Kakue puUCKHU HeCceT UCIOIB30BaHNE YCTAapEBILEro 000PYyA0BaHUS U OTKA30yCTOMUNBBIX CUCTEM?
26. Kak o0ecreunTs MeJIOCTHOCTD JIAHHBIX B YCIOBUSX MOCTOSHHOTO OOHOBIICHUS?

27. Kakue MeTo/1bl MPUMEHSIOTCS AJIs 3alIUThI JAaHHBIX OT CIy4YailHOW MOTepH WK mopuu?

28. Kak neficTByeT MeTO/I IBOWHOM 3aIUCH JTaHHBIX ?

29. Kak obecrieunBaeTcsi yCTOMYUBOCTD 0a3bl IaHHBIX IPU BHE3AMHBIX OTKIIOYEHUAX?

30. Kaxue yrpo3bl HEJIOCTHOCTH JAHHBIX MOXHO MPEAOTBPATUTH C IOMOIIBIO KOJTUPOBAHHS?

31. Yro Takoe KOHTpPOJIb LIEIOCTHOCTH Ha OCHOBE XEIIeH U KaK ero MpuMeHs0T?

32. Kak paboTaroT n30bITOUHBIE OJOKH JAHHBIX B OTKA30YCTONYMBEIX (aiIOBBIX cUCTEMax?

33. Uro Takoe ynpaBieHue BEpCUSIMH U KaK OHO IIOMOI'aeT B BOCCTAHOBJIEHUH JaHHBIX?

34. Kak xoH(UIEHINATBHOCTh U OTKA30YCTONYNBOCTD CBSA3aHBI MEXTY COOON?

35. Kaxue MeTo/1bl MOHUTOPHUHIA JaHHBIX IOMOTAIOT OOHAPYXKUTH COOM?

36. Kax aHanu3 10roB MOMOTAET B YIYUIICHUH OTKA30yCTOHYNBOCTH?

37. Kaxue MexaHHU3MBbI pe3epBHOI0 KOMUPOBaHUs HarOosee 3¢ (HEeKTUBHBI 111 MUHUMU3AILUH [TOTEPh?
38. Tlouemy Ba)KHO TECTUPOBATH MPOIECC BOCCTAHOBIICHUS JAHHBIX?

39. KaxoBa posb caMOBOCCTaHABIIMBAIOIIMXCS aJITOPUTMOB B KnubepoesonacHocTH?

40. Kak paboTaer cucreMa aBTOMaTH4YeCcKOro Tepe3anycka MpoIeccoB Mpu cOosax?

41. TloyeMy HEOOXOAMMO IMOCTOSTHHO OOHOBJISITh CUCTEMBl MOHUTOPHUHTA?

42. Kaxue ObIBafOT ypPOBHHU 3aIUTHI EJIOCTHOCTH JAHHBIX?

43. KakoBa pa3HHIIa MEXy CAMOBOCCTaHABIMBAIOIIEHCS CUCTEMON M CUCTEMOI ¢ 0TKa30yCTOWYMBOCTHIO?
44, Kakue puUCKH HECET BBICOKAs CIIOKHOCTh apXUTEKTYPBI CUCTEMBI B TNIAHE OTKA30yCTONYNBOCTH?
45. B ueM pa3HuIa MEXJly BHICOKOI JOCTYITHOCTBIO U aBapUITHBIM BOCCTaHOBIIEHUEM?

46. Yro Takoe failover n Kak OH TPUMEHSETCS B OTKa30yCTOWYMBBIX CUCTEMax?

47. Kakue orpaHMYeHMsI CyLIIECTBYIOT JUIl QpXUTEKTYP C BHICOKOH TOCTYITHOCTbIO?

48. Kak 0TKa30yCTOWYHBOCTH BIUSET HA TPEOOBAHMS K MAaCIITAOMPOBAHUIO CHCTEMBI?

49. B uem npeuMmylecTBa KOHTEHHEPU3AIMH Il OTKa30yCTOWYMBBIX CUCTEM?

50. Kakwue mapamMeTpsl CHCTEMBI Han0O0JIee BAKHBI JUISI 00SCIICUeHUS OTKa30yCTOWYUBOCTH?

Kpurepun oueHnBanus:



MaxkcumanbHOe KOJMYECTBO 0aJI0B, KOTOpBIE 00y4aromuiics MoxeT HabpaTh — 20 GasoB (3a 20 0TBETOB).
OTBeT Ha BONPOC OI[CHUBAECTCS:

— 1 Oann — npaBUIIBHBINA U TOTHBIN OTBET;

— 0 OanIoB — HENMPaBUJIBHBIM OTBET WJIM OTBET HE MPEACTABIICH.

JlabopaTopHble 3axaHus

Jlaboparopnas padota 1: TectupoBanue HaJEKHOCTH MPOTPAMMHOTO 00eCTICUCHHUS

Lenb: O3HAKOMUTBCSI ¢ METOAAMHU FOHHT-TECTUPOBAHHUS W WHTETPALIMOHHOTO TECTUPOBAHMS ISl MPOBEPKH
HagexHoctu [10.

Onwucanue: CtyneHTsl pa3pabaThIBAIOT TECTHI Ul 0a30BBIX (YHKIUN MPOTPAMMHOTO MOAYJIS U aHAIHU3HPYIOT
PE3yJIbTATHI C IEIbIO BBISBICHUS CIIA0BIX MECT, KOTOPBIE MOTYT IIPUBECTH K OTKa3aM.

JlabopartopHnast pabota 2: Co31aHie CHCTEMBI C BBICOKOH JTIOCTYITHOCTBIO

Lenb: Hayuntbest IpUMEHATh NPUHIUIIBI ADXUTEKTYPBI € BBICOKON JOCTYIHOCTBIO U YCTOMUMBOCTBIO K COOSIM.
Onucanue: CTyA€HTBl HACTPAUBAIOT KJIACTEPhI ¢ TyOJIMpoBaHUEeM 0a3 JaHHBIX WK (DaHIOBBIX CUCTEM M TE€CTH-
PYIOT MX TIOBEJCHUE TIPU CUMYJISIIH COOEB.

Jlaboparopuas padota 3: O6paboTKa UCKIFOUYSHUI U BOCCTAHOBIICHUE TTOCIIE OIIHOOK

Lenb: M3yunTh MeXaHU3MbI 00pa0OTKH UCKITFOUYEHUH U criocoObl BoccTaHoBieHus [10 mocie cooeB.
Onwucanue: CTyIeHTBI MUIIYT MPOTPAMMYy, COAEPIKAIIYI0 HECKOJIBKO THUIIOB OMIMOOK, U JOOABIIAIOT 00pabOTKY
UCKJIFOYCHHUH /11 MUHUMHU3AIMH TIOCIIEACTBHI 0TKa30B. TakyKe MPOBOIUTCSA CUMYJISIINS CAMOBOCCTAHOBIICHHS.

Jlaboparopnas padota 4: PesepBHOE KONMPOBaHHE 1 BOCCTAHOBIICHHE TAHHBIX

Lenb: M3yuuTh cTpaTeruu pe3epBHOrO KOMMPOBAHUS U BOCCTAHOBIICHHS JAHHBIX.

Onucanue: CTyAEHTBI peaIu3yIOT CLIEHApUH CO3/1aHUs Pe3ePBHBIX KOMMHA 0a3bl JaHHBIX, TECTUPYIOT MPOLECC
BOCCTAaHOBJICHHS U OLIEHUBAIOT €r0 CKOPOCTh U APPEKTUBHOCTD.

Kpurtepuu onenuBanus:

MaxkcuManbHOE KOJIMUYECTBO 0aIOB, KOTOpbIE 00yJarommuiics MoxkeT HabpaTh — 80 Gamsos (3a 4 3agaHuii).
Kaxnoe 3amanne oieHuBaeTCs:

— 20 6anoB. — 3a/1aHUE BBIIIOJIHEHO BEPHO;

— 19-11 GanyoB. — MpH BBINOJIHEHUH 33JaHUsl ObUIM JOMYIIEHbI HETOYHOCTH, HE BIUSIONINE Ha Pe3yibTaT;

— 10-6 GamnoB. — IPU BBHITIOTHEHUH 33/1aHUS OBLTH JTOMYIEHBI OITHOKH;

— 5- 1 6ayyI0B. — MU BBINOJIHEHNUN 33JaHUs ObUIH JIOMYILEHBI CYIIECTBEHHbIE OIINOKH;

— 0 Oayu10B. — 3aMaHME HE BBIITOJIHEHO.

3 Meroauyeckne MaTepualibl, ONpeesiomye nMpoueIypbl OHCHUBAHUSA 3HAHMI, YMEHHH, HABLIKOB H
(11M) ONBITA AeATETbHOCTH, XaPAKTEPHU3YIOLIUX 3Tanbl (POPMUPOBAHUA KOMIIETEHIMIA

[Tpouieayps! OlIEeHUBAaHMSI BKITFOYAIOT B c€0s1 TEKYIUN KOHTPOIIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Texkyumuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C UCIOJIB30BAHUEM OLIEHOYHBIX CPEJICTB, MPEICTABICHHBIX B
M. 2 JAaHHOTO NMPWIOXKEHUs. Pe3ynbTaThl TEKYIIEro KOHTPOIS JOBOAATCS 0 CBEICHUSI CTYJIEHTOB JI0 TPOMEKY-
TOYHOM aTTECTAllUH.

IIpomexyTouHas aTTecTanus MIPOBOAUTCS B hopMe 3ayeTa.

3adeT MpPOBOJUTCS MO PACIUCAHUIO MTPOMEKYTOUHOM arTrectaniuu B ycTHOUM (opme. KommdecTBo BOMpoCcoB B
3a4€THOM 3aJaHuu — 3 (2 TeopeTHdecKux, | MpakTUKO-OpUEHTUPOBAHHOE 3a/laHue). Pe3ynbrarsl arTectanuu
3aHOCSITCS B BEIOMOCTh M 3aYETHYIO KHUXKKY CTyAeHTa. CTyI€HTHI, HE IPOIIEAIINE TPOMEKYTOUHYIO aTTeCTa-
KO TI0 TPaduKy, JOHKHBI IMKBUAUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM TOPSIIKE.



IIpuaoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO TNCHUTIJIMHBI

VY4eOHBIM IJITaHOM IIPEYCMOTPEHBI CIIECAYIOIINE BUIbI 3aHITUMN:

- JICKLUU;

- 1abopaTopHbIe padOTHI

B xo/1e neK1noOHHBIX 3aHATHI paccMaTPUBAIOTCSI OCHOBHBIE MOHATHUS B 00J1acTH MH(OPMALIMOHHON Oe30macHo-
CTH W 3alIMThI UH(OPMAIMH, METOABI OOHAPYKEHHUS U OPraHU3AlUN MPOTUBOJICHCTBUA aTaKk Ha MH(OpMAIIH-
OHHBIE CETH, TPeOOBaHMsI IO 3aIIUTE KOH(PUISHIIMAIBHON HH(OPMALIUY, JAIOTCA PEKOMEHIAINH ISl CaMOCTO-
SITEIbHOM pa60TbI 1 NOATOTOBKHU K MPAKTUYCCKHUM 3aHATUAM.

B xone nmaGopaTopHbix pabOT yrayOmsSioTCs U 3aKpeIUISIOTCS 3HaHUS CTYJIEHTOB IO Py PACCMOTPEHHBIX Ha
JICKOUAX BOIIPOCOB, PAa3BUBAIOTCS HABBIKU PCUHICHUA 3a1a4 110 3alIUTEC I/IH(l)OpMaHI/IOHHbIX O6’beKTOB.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM KaXKAbIH CTYACHT JOJIKEH:

- U3YYUTh PEKOMEHJOBAHHYIO YUEOHYIO TUTEPATypYy;

- U3YYUTh KOHCIIEKTHI JICKIIHIA;

- 03HAKOMUTKCS C OTMCAHUEM JIA0OPATOPHON PabOTHI;

B mpornecce moArotoBku K J1a0OpaTOPHBIM 3aHATUSM CTYACHTHI MOTYT BOCIIOJIb30BAThCS KOHCYJIbTALMSIMU
IpenojaBaTes.

Bonpocel, He paccMOTpEeHHbIE Ha JIGKIMSIX U Ja0OPATOPHBIX 3aHATHUSAX, JOJDKHBI ObITh U3YYEHBI CTY/IEHTAMU B
X0JI€ CaMOCTOSATENbHON paboThl. B Xome camocTosTensHON pabOThl KaXIbIH CTYACHT 00s13aH MPOYUTATh OC-
HOBHYIO ¥, IO BO3MOKHOCTH, JIONOJHUTEIbHYIO TUTEPATypy MO U3y4aeMOil TeMe, TOMOJHUTh KOHCIEKTHI JIeK-
III/Iﬁ HCAOCTAIOIUM MAaTCpHaJIOM, BBIIHCKAMHU K3 PCKOMCHAOBAHHBIX HCTOYHHUKOB. BI)IIIGJII/ITB HCIIOHATHBIC
TEPMUHBI U HAUTU UX 3HAUEHUE B HIIUKIIONEANYECKUX CIOBAPSX.

I[JISI IMOATOTOBKH K 3aHATHAM, TCKYIICMY KOHTPOJIIO U HpOMGX(YTOqHOﬁ arrecTalun CTYACHTBI MOI'YT BOCIIOJIb-
30BaThCs AJEKTPOHHO-OMOIMOTEUHBIMH CUCTEMaMU. Takke 00ydaromuecs MOTYT B3STh Ha IOM HEOOXOIUMYIO
IuTEpaTypy Ha abOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH U BOCTIONB30BATHCSl YUTAIbHBIMU 3aJIAMH.



