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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma aucuurinHbl (MOAyms) «CHCTEMBbI yrpaBlieHUS Oa3amMu JaHHBIX)
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIbIOTepHbIE ~ Hayku, npodwis  Backend-pa3paGoTka,  yTBEpKACHHBIH  HPUKAa30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3zyuenne nuctummiusabl (Moayinsi) «CHCTeMbl ynpaBieHHs 0a3aMH JaHHBIX» MO3BOJISET
OBJIAJIETh KJIIOYEBBIMH HABBIKAMU YPPEKTUBHOIO XpaHEeHUs, 00pabOTKH U aHAJIN3a JAaHHBIX, YTO
SIBIISICTCS OCHOBOM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHH. DTH 3HAHHUS 00ECIICUHBAIOT
BO3MOXKHOCTb CO3JIaHMsI HaJIS)KHBIX M 0€30IaCHBIX HH(POPMALIMOHHBIX CUCTEM, BOCTPEOOBAHHBIX
BO MHOTHUX c(epax IesiTeIbHOCTH.

MecTo AMCHUILUIHHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 0 MPOTrPaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
Backend-pa3paboTka 1 BXOJUT B 00s13aTeIbHYIO YacTh bioka 1.

JucuuruimHa (MOyJIb) U3y4aeTcs Ha 2 Kypce B 3 ceMecTpe.

Hesb u3y4yeHust AMCHUILIMHBI (MOAYJIs1): GOPMHUPOBAHUE Y CTYICHTOB 3HAHUI U HABBIKOB,
HEOOXOJUMBIX JUISl TPOSKTUPOBAHMSA, Pa3pabOTKH M yrpaBiieHUs 0a3aMu JaHHBIX, a TAKKe IS
3¢ pexTUBHOrO M3BIICUCHUS U 00PAOOTKH JTaHHBIX.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— (opmuposanue 3nannit npuHmmnoB SQL u NoSQL, CAP-teopemy u PACELC;

— ¢opmuposanue 3Hanuit npuniunos ACID u BASE;

— (opmupoBanue 3HaHUHN apXUTEKTYypbl monysipHeIx CYB/L;

— (opmupoBanue ymenus npumensaTs b/l tuna "kiarou-3HaueHue" u 1okymeHTHbIe B/I;

— (opMupoBaHre yMEHUs UCIOJIb30BaTh KOJOHOUYHbIE B/I;

— (opmupoBanue ymenus paboTarts ¢ pacnpeaeiaeHHbMU b/,

— (opMupoBaHHe HaBbIKa aJMUHUCTPUPOBATH CEpBEp C Oa30i JaHHBIX;

— (opMupoBaHUE HaBbIKA MPOEKTUPOBATH APXUTEKTYPY XpaHEHUs JaHHBIX;

— (opMupoBaHrEe HaBbIKa BBIOUPATh HYKHBIN Tull B/] moj koHKpeTHyto 3a7a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOThI 00yUYarOIINUXCA:

Komnerenuusi | CoaeprkaHue KOMIeETEHIIUH Nuauxarop IlepeyeHpb MIAHMPYEMBIX
KOMTIETeHIINH pe3yJabTaTOB 00y4eHHsI M0
JucHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT OCHOBHBIC IPUHITUIIBI
KPUTHYECKUHN aHAIIN3 CHCTEMHOTO ITOJIX0/1a ¥ METOBI
NPOOJEMHBIX CUTYallHi Ha KPUTHYECKOTO aHAIIN3a, & TAKKE
OCHOBE CHCTEMHOTO MOJIX0/1a, TEOPETHUECKUAE OCHOBBI
BHIPa0ATHIBATH CTPATCTHIO CTPATETHUYECKOTO IIAHUPOBAHHUS
JIeUCTBUM U IPUHSTHUS pEIIEHUN
YK-1.2. YMeeT NpuMeHsTh METObI

CHCTEMHOTO aHaJIn3a JIs
BBISIBIICHUS KIIFOUEBBIX
MIPOOJIEMHBIX CUTYAIHA,
(hopMyJIMPOBAThH TUIIOTE3HI U
pa3pabatbiBaTh aJbTEPHATUBHbIC
CTpaTeruu ACHCTBUI Ha OCHOBE
TMOJTYUYCHHBIX JaHHBIX

YK-1.3. NwmeeT npakTuieckuii OmpIT B
MIPOBEICHUY aHAJIN3a PeaIbHbIX
MpOOJIEMHBIX CUTYALMH B paMKax
MPOEKTOB, CIIOCOOEH
BbIpabaThIBaTh 1 OOOCHOBHIBATH
CTpaTeruu ACHCTBUM, YUUTHIBAS
pa3iUYHbIC ACTIEKTHI U

TTOCJIEACTBUS

OIIK-2. Croco0eH co3maBaTh U OIIK-2.1. 3HaeT OCHOBHEIE MATEMAaTHYECKHUE

HCCIIEOBATH HOBBIE MOJIEIIA U METOIEI,

MaTeMaTHYECKHUE MOJIEIH B UCIIOJIb3yEMBIC B €CTECTBEHHBIX

€CTECTBCHHBIX HAYKax, HAayKax, BKIIFOYask CTATHCTHUECKOE

COBEPILEHCTBOBATH U MOJICIUPOBAHHE,

pa3palaThiBaTh KOHIICIIIINHY, muddepeHInanbHbIC YpaBHEHUS U

TEOPUHU U METOIbI YUCJIEHHBIE METOIEI, a TAKXKE

COBPCMCHHBIC ITOAXOIbI K
HCCJICJOBAHUIO U aHAJIN3Y
JJaHHBIX

OIIK-2.2. VYMeer pazpabarbIBaTh 1
a/1anITUPOBaTh MATEMaTHUECKHE
MOJIENH JIJTIsSl peIIeHUS
KOHKPETHBIX MPo0OIeM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepuduUKaIuro, a TakxKe
HWHTEPIPETUPOBATH MOJTYYECHHBIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIIK-2.3. NwmeeT mpakTH4eCKHid OTIBIT
CO3JIaHHA U UCCIICAOBAHHUS
MaTeMaTHYECKIX MOAEJeH B
paMKax Hay4IHBIX IIPOECKTOB HIIH
HCCIIeIOBaHNH, BKIIOYAsl y4acTHE
B MyOJHUKAIMAX, KOHQEPESHIIUIX
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WM KOJUTA00paIusx, TAe ObUIH
pa3paboTaHbI M aIPOOUPOBAHBI
HOBBIE€ KOHIICITIMK K METOJIBI

[K-3.

Crioco0eH periath 3a1auu
podeCCHOHATTEHOM
JIeSITeIbHOCTH,
(bopMynHupoBaTh pe3ynbTarT,
YBHUIETH CIEJCTBUS
MOJTYYEHHOT'O pe3yNbTara

[K-3.1.

3HaeT OCHOBHBIC IIPUHITUIIBI U
METOJIbI peIeHUS 3a7a4

PO eCCHOHATTEHOM
JIESATSIILHOCTH, & TAKXKE CIIOCOOBI
(hopMynupoBaHus U
MPeCTaBIICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MOCTC/ICTBUN
WX 3HAYUMOCTH B KOHTEKCTE
MTPOCKTA

IK-3.2.

YMeeT npuMeHsITh
MaTeMaTHUYECKUE U
KOMIIbIOTCPHBIC METOABI AJIA
pelIeHnss KOHKPETHBIX 3ajad,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIE PE3yJIbTATHI, a
TaK)Ke aHAJTM3UPOBATH UX
MTOCIIEACTBHS JUTS JATbHEHIIINX
JICUCTBUI U pPEUIEHUN

[K-3.3.

HMeer npakTHUECKH OIIBIT B
penieHnH npodeccuoHaTbHBIX
3aj1ad, BKJIIOYas y9acTue B
NPOCKTAaX, TJIe ObLIM MOTYUICHBI
Pe3yJIbTaThl U IPOAHATH3UPOBAHBI
WX CIIENICTBUS, UTO
CIOCOOCTBOBAJIO IPUHSTHIO
000CHOBaHHBIX PELICHUI

[1K-6.

Crioco0eH pa3pabaTsiBaTh
nporpamMMHoe obecrieueHne
JUTSL PEIICHUS TPUKIIATHBIX
3amad B chepe
npodeccnoHaIbHOM
JeSITeTbHOCTH

[1K-6.1.

3HaeT OCHOBHBIC S3BIKU
POrPaMMUPOBAHHUS, METO/IBI
pa3paboTKH MPOrpaMMHOTO
obecredeHusl, a TAK)KE MPUHIHITBI
MPOSKTUPOBAHHUS U aPXUTEKTYPhI
IIpOorpaMMHBIX CUCTEM,
IIPUMEHSEMBIX B KOHKPETHON
peIMETHON 00IacTH

[1K-6.2.

YMeeT aHaau3upoBaTh
MPUKJIATHBIC 334,
pa3pabaTsIBaTh ATOPUTMEI H
peaIu30BbIBATh UX B BUE
MIPOTPAMMHOTO 00CCTICUCHHSI,
HCTOJIb3Ysl COBPEMEHHbIE
UHCTPYMEHTHI U TEXHOJIOTHH, 2
TaK)Ke MPOBOJIUTH TECTUPOBAHNE
U OTJAJKY CO3JIaHHbBIX PEIICHUI

[1K-6.3.

HNmeet npakTUYeCKU OMBIT
pa3paboTKu MPOrpaMMHOTO
o0ecrniedeHus B paMKax pealbHbIX
[IPOEKTOB, BKJIFOYAsl y4acTHE B
KOMaH/I1ax, IJie ObLIM YCIEITHO
peanu30BaHbl PEIICHUS JIJIs
KOHKPETHBIX MTPHUKIIAHBIX 33144 B
cdepe mpodecCHOHATBHON
JICSITSIILHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Hacrpoiika u 4 4 24 JlomarHee 3amanme
aJIMHUHUACTPHUPOBAHUC [ToaroroBka k
CYBJ ceMuHapy
2 OCHOBBI BHYTPEHHETO 4 4 24 JlomariHee 3ananne
ycTpoiicTBa 0a3 NaHHBIX [ToaroroBka k
ceMuHapy
3 OCHOBBI 4 4 24 JloMaliHee 3aaHne
pacnpeneneHHbIX [ToaroToBka k
CYBJl u CAP-teopema CEeMHHApY
4 Kirou-3Hauenue u 6 6 22 JlomarirHee 3amanue
nokymeHTHbIe BJ] [ToaroroBka k
CEeMHHApY
5 Kononounsie u 4 4 22 Jomarraee 3aganue
a"HanuTuueckue b/[ IToaroroska k
CEeMHHApY
6 Pacnipenenennsie B/] ¢ 4 4 24 JloMaliHee 3aaHne
aKIIEHTOM Ha IloaroroBka k
JIOCTYITHOCTh ceMuHapy
7 CpaBHeHuE U 4 4 24 JloMalliHee 3aaHKe
MPUMEHEHHUE B KouTposbHas
pEeaJIbHBIX MPOCKTaX paboTa
3auem ¢ oyeHKOI 4
Hmozo: 30 30 4 164
Obvem oucyunaunovt (Mooyns) 228
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 6
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)
Nen/m HanMenoBanue pa3gena Copaepskanue TUCHMIUTHHBI (MOIYJIsI) O TEMaM

JAMCUHMIJIMHBI (MO1YJIs1)

1 Hacrpoiika u YcraHoBka u KOHQUTypanus cructeM ynpasienus 6azamu naHubix (CYB/).
ammuauctpupoBanue CYBJ] | PesepBHoe konmmpoBanue u BoccTaHoBiIeHue qaHHBIX B CYB/]. MoHUTOpHHAT
MIPOU3BOANTEIBHOCTH M ONTHMHU3ALIUS 3aIIPOCOB
2 OCHOBBI BHYTPEHHETO Apxutektypa CVYDB/l: knmeHT-cepBepHas MOJENb U paclpeAciCHHbIE
ycTpoiicTBa 6a3 JaHHBIX cucTeMbl. XpaHEeHHE JaHHBIX: CTPYKTYpHI (paiiioB u nHaekcoB. TpaH3akun
1 YIIpaBJIEHUE KOHKYPEHTHBIM JOCTYIIOM
3 OCHOBBI pacrpeneaeHHbIX Beenenue B tunbt b/l u NoSQL. CAP-teopema u PACELC: kak BBIOMpaTh
CYB/] u CAP-teopema MEX/Iy COTIIacOBaHHOCTHIO U TocTymHOCTHI0. ACID vs BASE: xora ciiabsie
rapaHTHH Jy4Ille CTPOTUX
4 Kitou-3Hauenue u Redis: in-memory xpaHminIie, CTpyKTypbl JaHHBIX, K3mmpoBanue. Redis B
JIOKyMeHTHbIE BJ] koHTekcte CAP: xmactepusaumsi M oTkazoycroiunmBocts. MongoDB:
JIOKYMEHTHasl MOJIeJIb, IIAP/IMHT, PeIIMKALIHS
5 Komonounsie u Cassandra: MoJellb COTJIaCOBaHHOCTH, HacTpoiika ypoBHeln (QUORUM,
aHasiutudeckue bJ{ ONE). OnTumu3anysi o BBICOKYIO Harpy3Ky M OTKa30yCTOHYMBOCTh
6 Pacnipenenennsie B/ c Cpasuenne CYB/I: kputepuu BeiOOpa. Pa3dop keicoB u3 HHIyCTpUU

AKIICHTOM Ha NOCTYITHOCTH
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CpaBHenue u npuMeHeHue B | CpaBHeHHE pPEISIIMOHHBIX U HepersuuoHHblx CYBJl: mpeumyiectBa u
pealbHBIX ITPOEKTax Hemoctatku. Brioop CVYBJ| mis KOHKPETHBIX 3a7ad: KPHUTEPHH |
pexomennanuu. IIpumepsl ycnemHoro npumeHenus pasznuunelx CYB/] B
peaNbHBIX OM3HEC-TIPOSKTaX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. WmomeukuH, B. M. OCHOBBI HCIIOJIB30BaHUS U IPOSKTHUPOBAHUS 0a3 JaHHBIX : YIEOHUK
11t By30B / B. M. Mmtomeukun. — MockBa : U3znatensctBo IOpaiit, 2025. — 213 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-03617-6. — Texkcr : anekTpoHHblidi // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/559613.

2. Hecrepos, C. A. ba3bl jaHHBIX : y4eOHUK M MpakTHKyM a1 By30B / C. A. HectepoB. —
2-e u3M., nepepad. u gon. — Mocksa : M3marensctBo FOpaiit, 2024. — 258 c¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-18107-4. — Texkcr : anektpoHHblid // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/536687.

Jononnumensnan numepamypa:

1. Crpyxxkun, H. I1. Bba3bl nansabeix: npoektupoBanue. [IpakTukym : y4eOHUK IS BY30B /
H. I1. Ctpyxxkwun, B. B. 'ogqua. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-00739-8. — Texkct : anexkTpoHHbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JEHCTBYIONIMM MPOTUBOIIOKAPHBIM TPaBUIIaM U HOPMaM U 00ecTIeuuBaloleil MpoBeIeHnEe BCEX
BUJIOB JUCHUIUIMHAPDHON M MEXIUCIUIUIMHAPHON TOATOTOBKU, MPAKTUYECKOW M HAy4IHO-
UCCIIEI0OBATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHbBIM IIJIAaHOM.

[Tomemienus, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUHU JIJIsl TPOBEJCHUS 3aHATUN
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYINOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM padOThl M IOMEIICHHS JJIs1 XPAHEHUS U MPOPUIAKTHIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIYXKAIIUMU JJisl TPEJCTaBleHUsl y4eOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

N3ydenne qucUIuivHbl (MOTyJisl) 00eCrieunBaeTCs B YUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIIBHOM pabOThI 00YUAIOIINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUIS MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMcess TPEAOCTaBIseTCs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
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https://urait.ru/bcode/559613
https://urait.ru/bcode/536687
https://urait.ru/bcode/561215

YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(EeCCHOHATBHBIM 0azam
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja CcebLika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix ais IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhIcIIero oOpazoBanus Poccuiickoit @enepanuu
5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Undopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosieknus nudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpansieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuersnonnoe
Cucremsbl ynpapieHusi 6a3aMH JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl pe3epBHOro konuposanmus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynsranrllintoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoOBasi CUCTEMa
Cpencrpa aHTMBMPYCHOM 3aILMTHI:
Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE
ousneca Cranmaptabiii Russian
Edition
Cpensl pa3padoTku:
Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
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Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CucreMsbl ynpasJjieHus1 oudjanorpadguieckoii mHpopmManmeii:

Zotero | 3apyOeKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce nzydenust aucuurinabl (Moayiis) «Cuctemsl ynpasieHus 0a3aMu JaHHBIX) B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHABI y4eOHOW paboThl, Kak
JICKIIMU, CEMUHApbI, KOHTPOJIbHAs paldoTa, JOMAIllHHWE 33JaHHs, a TaK)Ke pa3IUYHbIC BUIBI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS M0 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB npoeCCHOHATBPHON ~ JIGKCHKH,  3aKpeIUICHHE  TPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE MHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYETCsl BECTH KOHCHIEKT JISKIUi: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTH OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMBITATbCS HANTH OTBETHl B PEKOMEHJ0BaHHON nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas paboTa CTyJIeHTa Ha CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MPEToaBaTelis U y4acTHe B JUCKYCCHH.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTUBHO CJIyIIaTh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONHPAsACh HA U3YUYCHHBIH MaTeprall. Takxke MOJIe3HO MO ICPKUBATh TUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKICHHE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMenmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W IIydllle YCBOUTh Marepuan. Vcmonb3oBaTh pa3ivyuHble UCTOYHUKH
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

[lenb KOHTPOJIBHOM PabOTHI - MOMYYUTh CIIEUAIBHBIC 3HAHUS 110 OJHON WM HECKOJIBKHM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosimenvnasi paboma — pa0boTa CTYyAEHTOB, HaIlpaBJIE€HHAas Ha YIJIyOJeHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOU TUCITUTIIIUHBI (MOIYJIs).

B mporecce camocTosTeNnbHOM pabOThl CTYACHTHI B3aWMOJACHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MarepualaMd TP MUHHMAQJIBHOM YYacTHUH IperojaBaTelis. 3aJadd CTYACHTa BKIIOYAIOT PaboTy ¢
KOHCIIEKTaMH JIeKIHi (00paboTKa TEKCTa), HOBTOPHOE N3yYeHHE YIEOHBIX MATEPHAIIOB IJIAHOB M TE3UCOB
OTBETOB, U3YYCHUE JIOMOIHUTEIBLHBIX TEM, BHITOTHEHUE YICOHO-UCCIIEOBATEIBCKUAX 3aJaHUI U JPYyTOe.

Cucrema OLlCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIIO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumianHe (MoayJ0) «CucremMbl ynpaBJjieHusi 0a3aMH TaHHBIX»

OueHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHM OOYyYaroIIMXCS MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTALIUH.

IIpome:xyTouHasi aTTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcs B (Qopme
3auema ¢ OYEHKOU, TIPU STOM TPOBOJUTCS OIICHKA KOMIETCHIMHA, CHOPMHUPOBAHHBIX IIO
TUCIUILINHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIOJIB3YETCS JICCATHOAIIbHAS IIKaJla OICHUBAHMSI, KOTOpasi COOTHOCUTCS C TPaAUIIMOHHON
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIUHE (MOYJIIO)

10 OTan4Ho 3auTeHo CTygeHT NOJHOCTBIO BJIAACET 3HAHUSIMU,

9 OTIHYHO 3a4TeHo W3JIOKEHHBIMU B paboueil mporpamme, Hu

8 OTIMYHO 3a4TeHO rTyOOKO OCMBICISIET AMCUMIUIMHY (MOIYIIB).

On CaMOCTOSITETILHO u JIOTUYECKA
MOCIIEI0BATENIbHO OTBEYAET HA BCE BOIMPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHCTEMATH3HPOBATH
W3YYEHHBIH MarepHuall, BBIACAS KIIOUeBbIe
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CIeNICTBEHHBIE CBs3U. YeTko QopmMyaupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yIbTaThI aHaIIN30B u TIPYTHX
WCCIIEIOBAHNN, a TaK)Ke peIIaeT CIOXKHbIE
3agaud. CTyJEHT XOpOLIO 3HAKOM C METOAaMHU
HCCIIEIOBAHHUA, HEOOXOTUMBIMH JUIs
MPAKTHYECKON  JEATEeNbHOCTH, W  yMeeT
CBSI3BIBATH TEOPETUIECKHE ACIEKTBI
TUCIUIUTAHBL  (MOAYNA) C TPAKTHYECKUMHU

3a7a9aMH.
Xoporro 3aureHo CryneHT oO0OlajaeT 3HaHUSMH TIpeaIMeTa
6 Xoporo 3auTeHo MOYTH B TIOJHOM o0OBeMe  paboueit

nmporpaMmbel U CaMOCTOATCIIbHO, JIOTUYCCKH
MMocCJICA0BATCIIbHO U BCCCTOPOHHE OTBEYACT
Ha BCC BOIIPOCHI, aKICHTHUPYSI BHHUMAaHHWEC Ha
HanOojee 3HAYMMBIX MoMeHTax. OH yYMECT
AHAJIN3UPOBATH, CpaBHHUBATh,

KJTaccu(pUImMpoBaTh, 00001mmaTh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4eHHBIH  MaTepuas, BBICHSAS  €ro
KJIIOYEBBIE  acCleKThl W YCTaHaBIMBad
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynuUpyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyruX WCCIENOBAaHUM, a TaKXKe periaeT
CJIOXHBIE CUTyallMOHHBIE 3anauyu. CTyaeHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIET0BaHUS,
HEO0XOIUMBIMH IS IIPAKTUYECKON
JIeATeNIbHOCTH, WU YMEeT  CBSA3BIBaTh
TEOPETUYECKUE  acMeKThl  IpeaMera ¢
MPaKTUYECKUMU 3aJauaMHu.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 VY I0BACTBOPUTEIBHO|  3a4TEHO JUCIMILIMHE  (MOJYI0), HO  HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

WCIIOJIb3yeT HETOYHbIC (HOpMYyJIUpOBKH. B
XO/le OTBETOB OH JIONMYCKaeT OINNOKH,
Kacaroniecss cyTtd BompocoB. CrTyaeHT
CIOCOOCH peIlaTh TOJBKO CaMbIC MPOCTHIC
3a7a4d W BIIAJICET JIMIIb MUHHMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He cnan He 3aureHo | MHHUMYMOM 3HAaHH I1I0 TMpeIMETY W HE
1 He cnan He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCJIILHBIC

HaBOJAIINE BOIIPOCHI.

Hucnurnnuna (Moaynb) «CrUcTeMbl YIIpaBJICHHS 0a3aMU TaHHBIX» OLICHUBACTCS CIEAYIOIINM
obpa3zom:

AKTHBHOCTH Bec Onucanne

Homamnue 3aganus | 70% | 3a kaxnoe u3 3anaHuidl MOXHO HaOpathb 10 GayutoB

Aynuropnas padora | 15% | Ha kaxmom cemuHape CTyIeHT MOXET 3apa0doTaTh Oaiibl 32 HHTEPECHbIE
BONPOCHL, pabOTy Ha CEMUHAPE U BBINIOJHEHUE 3aJaHUI

Kontponsnas padota | 15% | Konrponbhas pabota, Ha KOTOPOH OLIEHUBAETCS MPOLEHT MPAaBUIBHBIX
OTBETOB M KOHBEPTHPYETCS B KOIMIECTBO HAOPAHHBIX 0ajlIoB (Tak, 3a
100% mpaBMIIBHBIX OTBETOB CTYAEHT moaydaer 10 6amuioB)

®opmyJa pacyéTa HUTOrOBOM OLEHKH MO JucCHUIUIMHe (Moxyaw) «Cucrembl
ynpasijienust 6azamm 1aHHbIX». «0,7 X cpennee 3a momamHue 3aganus + 0,15 X cpennee 3a
aymuTopHyro padoty + 0,15 x xoHTpoJIbHAs paboTay.
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Texkyuuii KOHTPOJIb yCIEBAEMOCTH 00y4AKOIIMXCH 10 TUCHUIIMHE (MOLYJII0)
IIpumepHBbIe BONPOCHI 11l MOATOTOBKH K CeMUHAPAM

OcHOBBI BHYTPEHHEI0 yCTPoOiicTBa 0a3 TaHHBIX

ApPXUTEKTYpa CHCTEM YIpaBleHHs 0a3aMH JaHHBIX: KIMEHT-CEpBEpHasi MOJEIb.
PacnpesneneHHble CUCTEMBbl: OCHOBHBIE IIPUHIIMIIBI U aPXUTEKTYPHBIE MTOAXO/IBI.
CTpyKTyphl XpaHEeHUs JaHHBIX: (paliiIbl, TAOTUIBI U HHAEKCHI.

WNunexcanus 1aHHBIX: BUABI MHICKCOB U MX BIMSHUE HA IPOU3BOJUTEIBHOCTD.
Tpanzakuuu: koHuenuus, cBoiictsa (ACID) u ynpasieHue TpaH3aKLUSIMHU.
KoHKypeHTHBIH AOCTYI: MEXaHU3MbI OJIOKHPOBOK U YIIPaBJIEHUE NapATUIETU3MOM.
OnTumu3anus 3apocoB: METOAbI U HHCTPYMEHTHI JUIsI IOBBIIIEHUS IPOU3BOAUTEIBHOCTH.

NoakowhE

OcHoBbl pacnpeneneHubix CYBJl n CAP-Teopema

Beenenue B Tunbl 0a3 naHHBIX: pesimoHHbie 1 NoSQL.

OcHoBbl CAP-TeopembI: COrIacOBaHHOCTb, JOCTYITHOCTh U YCTOMYUBOCTH K Pa3/IeJICHUIO.
PACELC-teopema: pactnpenue CAP u ee 3HaueHue a7 IPOSKTUPOBAHUS CUCTEM.
CpaBuenue ACID u BASE: npuHuune! ¥ npuMeHEeHHE B Pa3IUYHbIX CLIEHAPUSX.

Br160p Mexkay COrmacoBaHHOCTBIO M JOCTYITHOCTBIO: MIPAKTUYECKHE TIPUMEPHI.
ApPXUTEKTYpHBIE TATTEPHBI JJI PacpeIeTICHHBIX CUCTEM: AP IUPOBAHUE U PETLITUKALIMSL.
[Tpumeps! pacnpenenennbix CYB/I: ncnonb3oBaHue B peanbHbIX TPOCKTaX.

NoabkowhE

Kirou-3nauenue u jokymentHoie bJ1

BBenenue B kimtou-3HaueHrEe 0a3bl JaHHBIX: IPUHIUIIBI PA0OOTHI U IPUMEPHI.
Redis: apxurexTypa, OCHOBHbIE KOMaH/Ibl U CTPYKTYPbI JaHHBIX.
Kammposanue ¢ ncnonb3oBanneM Redis: ctpareruu v aydiiye NpakTHKY.
CAP-teopema B koHTekcTe Redis: kinacTepuzanus 1 0TKa30yCTOMYUBOCTb.
MongoDB: ocHOBHBIE KOHIIENIIUH U IOKYMEHTHAs MOJIEIb.

[Tapauur B MongoDB: mpuHIUIIEI U MEXaHU3MBI pEaTu3aliiH.
Pennukamnusa B MongoDB: HacTpoiika u ynpaBieHue.

NoakowhE

Kosionounbie u anaantudeckue bJ{

BBenenre B KOJIOHOUYHBIE Oa3bl JAHHBIX: IIPUHIIUIIBI U TIPEUMYIIECTBA.

Cassandra: apXuTeKTypa U OCHOBHbIE KOMIIOHEHTBHI.

Mogens cornacoBannoctu B Cassandra: ypoBuu cornacoBanHoctd (QUORUM, ONE).
Hacrpoiika Cassandra st BHICOKHX Harpy3oK: JTy4IIUe MPaKTHKH.

Otka3oycroitunBocTh B Cassandra: MEXaHU3MBI M CTPATETHH.

OnTtuMuzanusi  3alIpocoB B KOJOHOYHBIX — 0a3zaX  JaHHBIX: HMHJAEKCAlUs U
NapTUIIMOHUPOBAHUE.

7. TIpumepsl HCIIONB30BaHMS KOJIOHOYHBIX U aHanuTu4Yeckux b/l B 6usnece.

ook wndE

I[IpumepHbIe TOMaLIHKUE 32 TAHUS

JomamHee 3aganue: YcranoBka u koupurypauus CYB/I; pe3epBHoe kKonnpoBaHue
U BOCCTAHOBJICHHE; MOHUTOPUHT M ONTUMHU3ALHUSA

1. Ycranosute u Hactpoiite BeiOpanHy0 CYBJ (manpumep, PostgreSQL nnn MySQL) na
JIOKaJIbHOM MalllMHE WK BUPTYaJIbHOM CEpPBEpE.

2. Co3maiiTe pe3epBHYIO KOIMIO CYNIECTBYOIIEH ©0a3bl JIAHHBIX W BBITIOJHUTE
BOCCTAHOBJIEHUE U3 ITON KOIHH.

3. M3yuntre u omummTe OCHOBHBIC MmapaMeTphl KoHpurypauuu CYBJI, Bnusiomue Ha
MIPOU3BOUTENBHOCTb.
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4. CoctaBpTe u BbIogHuTe SQL-3ampoc ¢ HCHOIB30BaHUEM HHJIEKCOB, 3aTE€M
MIPOAHAIIM3UPYHUTE €T0 TJIaH BHIMOJHEHHUS.

5. Hactpoiite MonuTopuHr mpousBogutenbHocT CYBJ[ ¢ moMomplo BCTPOEHHBIX
MHCTPYMEHTOB WJIM CTOPOHHUX YTHIUT (Hampumep, pgAdmin, MySQL Workbench, niu Percona
Monitoring).

Jomamnee 3ananue: Beenenue B Tunbl b/l u NoSQL; CAP-Treopema u PACELC;
ACID vs BASE

1. IloaroTroBhTE CpPaBHUTEIBHYIO TAOJIHMIy OCHOBHBIX THIOB 0a3 JAHHBIX: PEISILIMOHHBIEC,
JOKYMEHTHBIE, KITI0U-3Ha4eHUe, KOJIOHOYHbIE U TpadoBkIe.

2. O0psicaure Ha mnpumepax, kak CAP-teopema orpaHnymBaeT BO3MOXKHOCTH
pacrpeenéHHbIX CUCTEM.

3. Uccnenyiite PACELC-teopemy u onummure, kak oHa pacumpsier CAP, ucnosnb3ys
peaJIbHbIE CLIEHAPHH.

4. CpaBuure mozenu corimacoBanHocTH ACID u BASE, mpuBeaute npumepsl, Koraa
cinabele rapantuu BASE npennoututensHee.

5. Hanummwure kpatkuit acce (300-400 cimoB) o BeIOOpe Oa3bl JTaHHBIX B 3aBUCUMOCTH OT
TpeOOBaHUI K COIIACOBAHHOCTHU U IOCTYITHOCTH.

Jomammuee 3aganue: Cassandra — Mojesib corjiacoBanHocTu, ypoBHu QUORUM u
ONE; onTuMH3a0Ms U 0TKA30yCTONYNBOCTD

1. Vcranoute Cassandra u HAaCTpOKTE KIIaCTep U3 MUHUMYM TPEX Y3II0B (MOYKHO JIOKATBEHO
¢ momopsio Docker).

2. IlpoBemute SKcniepuMeHTHI ¢ ypoBHsAMH coritacoBanHocTH QUORUM u ONE: co3naiite
U TIPOYMTANTE TaHHBIE, CPABHUTE PE3YNIbTAThI U 3aJICPIKKU.

3. Omummure, kak Cassandra oOecredrBaeT OTKa30yCTOMYMBOCTh TIPHU BBIXOJAE W3 CTPOS
y3JI0B.

4. Vccnenyiite meronbl ontuMusainuu Cassandra moJl BBICOKYIO HArpy3Ky: HacTpoika
NapTULMOHUPOBAHUS, KOIIUPOBAHUS U KOMITAKTH3AIUH.

5. [loAroToBETE OTYET C pe3yJbTaTaMH IKCIIEPUMEHTOB M PEKOMCHJIAIIUSAMU 110 BBIOOPY
YPOBHEHN COTNIaCOBaHHOCTH M HACTPOUKE OTKA30yCTONYHUBOCTH.

IIpumepHbIe 3a1aHUA 1JIs1 KOHTPOJIbHON PadoThl
KonTpoubnasi pabora: CpaBHeHHe peJsiiUOHHBIX M HepeasinnoHHbIX CYB /]

1. Onpenenenue U XapaKTepUCTUKH
Onummure OCHOBHBIE XapaKTEPUCTUKU PEISIUOHHBIX U HepesuoHHbIX CYB/I. Ykaxure
KJIIOUEBBIE PA3IMUUs B UX apXUTEKTYpe U Coco0ax XpaHEHUsI TaHHBIX.

2. IlpeumymectBa peasiuuoHubix CYB/]
[Tepeuncnure U NogpPOOHO OOBICHUTE TPU OCHOBHBIX NpeumyliecTBa pensuuoHHex CYB/I.
[TpuBeauTe NpUMEPHI, KOTJa 3TH MPEUMYILECTBA MOTYT ObITh KPUTHUECKU Ba’KHBI.

3. HempocraTku HepeasimuoHHbix CYB/]
VYxkaxure Tpu HegoctaTka HepesuoHHbIX CYB/] u 00bsicHUTE, B KAKMX CUTYallUsX 3TH
HEJOCTaTKU MOTYT CTaTh MPOOIEeMOH.

4. Kpurtepun Boioopa CYB/]
Onummre NATh KIOYEBBIX KPUTEPUEB, KOTOPHIE ClIeAyeT YUUThIBaTh ipu Beioope CYB/I muis
KOHKPETHOTo npoekTa. OOBSICHUTE, TOUeMY KaX/IbIi U3 THUX KPUTEPUEB BasKEH.

5. CpaBHeHMe NIPOU3BOANTEIbHOCTH
CpaBHUTE NPOU3BOAUTEIBHOCTD PENSLMOHHBIX U HepesauoHHbIX CYB/] B KoHTEKCTE
00paboTKH OOJBITUX 00BEMOB TaHHBIX. [I[puBeANTE MPUMEPHI CIICHAPUEB, TE OJTHA U3 HUX
MOYET OBITh MPEANOUTUTEIIHHEE.

DNEeKTPOHHBIA JOKYMEHT



6. IIpumepsl ycnemHoro npuMeHeHHs
Haiinute n onumuTe 1Ba mpuMepa yCIEemHoro npuMenenus penaunonssix CYB/l B peasbHbIX
Ou3HEC-TIPOeKTaX. YKaXHTe, KaKue 3a/1a4i periajuch U Kakue IPerMyIlecTBa ObUTH MOTY4YEHBI.
7. IlpuMepsl ycnemHOro npuMeHeHusi HepeassuuoHHbIX CYB/]
HaiiauTe n onuimuTe 1Ba npuMepa yCrnemHoro npuMeHenus Hepensimonubix CYB/I.
O0bsicaute, mouemy BbIOOp uMeHHO 310 CYB]] okazaiics ynadHbiM.
8. Murpamnusi J1aHHbIX
OOcynute npoiiecc MUTpaluu JaHHbIX U3 pensiunoHHoit CYB/] B Hepensimmonnyro. Kakue
po0JIeMbl MOTYT BO3HUKHYTb, U KaK UX MOYKHO PEILUTH?
9. I'uOKoCTH U MACIITAOUPYEMOCTH
CpaBHHUTE THOKOCTh U MacCIITAaOMPYEMOCTh pelIMOHHBIX U HepensinoHHbix CYB/I. [IpuBenute
IPUMEPBI, KOTJ1a THOKOCTh OJTHOM M3 HUX OKa3bIBACTCS KPUTHUECKU BaYKHOM.
10. bByaymee CYB/]
Hamumure kpatkoe scce (300-400 cnoB) o Oynyiiem pensiiuoHHbIX U HepessiiiuoHHbIX CYB/I.
Kak BbI AyMaeTe, Kakue TEXHOJIOTUU OYAyT JOMUHUPOBATH B Onnxkaiimue 5-10 net, u mouemy?

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JTMCHMUIIVIMHE (MO}Iy.]'IlO)

Ne 3aganne OTtBeT Komnerenunus
n/n
1. | Kakoii u3 cieayronux METOJ0B Pe3ePBHOI0 KOTTMPOBAHUS a YVK-1

sBIIsieTCsl HanOosee 6e30macHbIM?

a) [TosHOE pe3epBHOE KOTMPOBAHKE

b) MHKpEeMeHTaTEHOE pe3epBHOE KOMTUPOBAHUE
¢) duddepeHnmaibHoe pe3epBHOE KOITMPOBAHNE
d) JlokasipHOE pe3epBHOE KOIIMPOBAHUE

2. | Kakoii w©3 clemyommx ypoBHEH COTrJIacOBaHHOCTH B b [1K-6

Cassandra oGecrieunBaeT HAUMEHBILYIO 3aJEPKKY?
a) QUORUM

b) ONE

c) ALL

d) LOCAL_QUORUM

3. | UTo u3 cieayromero sBISeTCs OCHOBHBIM MPEHMYIIECTBOM c OIIK-2

JIOKYMEHTHBIX 0a3 JaHHBIX, Takux kak MongoDB?

a) Ctporas cxema

b) Bricokast mpou3BOIUTENFHOCT TIPH CIIOKHBIX 3aIIpocax
¢) 'nbKOCTh B CTPYKTYpE MaHHBIX

d) [Togmeprkka TpaH3aKIIHA

4. | Kakoii u3 cneayromux npuHuunoB onucsiBaeT CAP-teopema? b YK-1
a) KoHCHCTEHTHOCTD, TOCTYITHOCTH, Pa3esieMOCTh

b) KoHCHCTEHTHOCTD, IOCTYITHOCTh, MAPTHIIHOHUPOBAHHE
c¢) KoncucteHTHOCTD, 1OCTYITHOCTE, TPOU3BOIUTEIHHOCTD
d) KoHcrcTeHTHOCTB, 0TKa30yCTOWYHBOCTh, CKOPOCTh

5. | Uro u3 ciexyromiero sBiseTcs xapakrepuctukoit ACID? b OIIK-2
a) loctymHOCTH

b) CormiacoBaHHOCTH

¢) OTKa30yCTONYHNBOCTD
d) MacmrrabupyemMocTtb

6. | Kakoii Tim 0a3bl JaHHBIX MOJXOMNT JUTIS XpPaHEHUS OOBIITUX Hepenauuonn VK-1
00bEMOB HECTPYKTYPHUPOBAHHBIX TAHHBIX ? as
7. | Kak Ha3bIBaeTcs mpolecc, Ipu KOTOPOM JJaHHBIE U3 OAHOM Murpanus OIIK-2

0a3bl TaHHBIX IEPEHOCATCS B APYTYI0?
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8. | Kakoii HHCTpYMEHT MOKHO HCIOJIb30BaTh JUII MOHUTOpUHTa | pgAdmin (vmn [K-6
npousBoautensHocTd CYB/? aHaJor)

9. | Kakoii Tun nnaekca B peisiunonuasix CYB/] mo3Bossier B-nepeBo [K-3
YCKOPHTH IIOUCK JaHHBIX?

10. | Kak Ha3pIBaeTcst MOZIeNb, KOTOPAst OTMCHIBAET Knuent- OIIK-2
B3aMMOJICHCTBUE KITMEHTCKUX U CEPBEPHBIX IPUIIOKEHHUN? cepBepHas

MOJEIb

11. | Kako#i TepMHH HCTIONB3YETCS 11 0003HAUYEHHS JocTtynHOCTB YK-1
HENPEPHIBHOTO JOCTYIA K JAHHBIM B paclpeaesieHHbIX
cucremax?

12. | Kako#i Tunn CYB/] uicrionb3yeT Kilto4Y-3HAYCHUE JUIs Key-Value [K-3
XpaHCHMS TaHHBIX ?

13. | Kak Ha3pIBaeTCsl METO], KOTOPBIHA O3BOJISICT BBITIONHATh ATOMapHOCTh OIlIK-2
HECKOJIBKO OTlepanuii B paMKax OJHON TpaH3aKIuu?

14. | Kakoli npuHIMT ONHUCHIBAET BO3MOYKHOCTH CUCTEMBI Otkazoycroiiu [1K-3
MPOJIOIDKAThH PabOTy Maxke MpH cOOAX? HUBOCTb

15. | Kak Ha3pIBaeTCsl METOJI, UCIOJIb3yeMbIii B MongoDB st ITapaunr YK-1

TOPHU30HTAIBHOIO MacIITaAOMPOBAHUS?
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