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1. Kparkas xapakTrepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma nuctuminHbl (Moayinsi) «CHcTema yHpaBieHUs Oa3amMH JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasineHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAyKu», Npodpmib «MaremMaTuka U KOMIBIOTEPHBIE HAyKH», YTBEPXKIECHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3zyuenne nucuurumnel (Momyns) «Cucrema ynpaBieHHs 0a3aMu JaHHBIX» (HOpMUpPYET
(GyHIaMEHTAJIbHYIO MOJArOTOBKY JUIsl IPOSKTUPOBAHUSA M SKCIUTyaTallid COBPEMEHHBIX CHCTEM
XpaHEHHs JaHHBIX B YCIOBUAX pocTa 00BEMOB U TpeOOBaHMI K OTKa30ycTOHUMBOCTU. Branenue
npuHIMnaMu BeiOopa u Hactpoiiku CYBJl mospossier obOydvarormemycs 3¢(GEeKTUBHO pemiaTh
3aa4u B 00J1IaCTH OOJIBIIUX JAHHBIX, BEO-CEPBUCOB, pACIIPEIEIEHHBIX CUCTEM U aHAJTUTHKH.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuuninHa (MOayJib) BKJIIOYEHA B y4€OHBIH IU1aH MO MPOorpaMMe MoJArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«MaremaTika ¥ KOMIBIOTEPHBIC HAYKW) U BXOJUT B BApUATHUBHYIO YacTh bioka 1 popmupyemytro
Y4aCTHHKAaMU 00pa30BaTeIbHbIX OTHOILIECHHH.

JuctumuimHa (MOaynb) u3yvaercs Ha 3 win 4 xypce B 5,6,7 wim 8 cemectpe mo BBIOODY.
JlocTyniHa K M3Y4YCHHIO [OCJIE YCICUIHOIO OCBOCHHUS TUCHHMIUIMH (Momynei): «SI3bIk
porpaMMupoBanus Java», «AJNrOpuTMbl U CTPYKTYpbl AaHHbIX. YacTh 1», «Asroputmsl u
CTPYKTYpbI JaHHbIX. YacTb 2», «OCHOBBI IPOMBIIIICHHON pa3paboTKu».

Heap u3yyeHHUsi TUCHUILIMHBI (MOAYJs): chOPMUPOBATH y OOYUYAIOLIErOCs CHCTEMHOE
MOHUMAaHWE TPUHIIUIIOB OPTaHU3alliU, apXUTEKTYPhl U yMpaBlieHUs 0a3amMH JTaHHBIX, a TaKKe
HABBIKM BBIOOpA, MPOEKTUPOBAHUS M aJMUHUCTPUPOBAHHS COBPEMEHHBIX CHUCTEM XpaHEHUS
JTAHHBIX B 3aBUCUMOCTH OT MPEIMETHON 00JIacTH.

3agaum M3y4eHUus TUCHUILIMHBI (MOLYJIs1):

— u3yunTh Teoperuueckue ocHoBbl SQL u NoSQL, sxmouas CAP-teopemy,
PACELC, ACID u BASE, s ananu3a komnpomuccoB B apxutekrype CYB/;

— OCBOHUTH apPXUTEKTYpPy MOMYJSPHBIX CHUCTEM YIpaBlieHUs Oa3aMu JaHHBIX M UX
G yHKIIMOHATBHBIE 0COOCHHOCTH B PA3TUYHBIX CIEHAPUIX HCTIOIh30BAHUS;

— HAy4YUTHCS TPUMEHSTh JOKYMEHTHBIC, KIIIOU-3HAYEHHE U KOJIOHOYHBIE Oa3bl
JaHHBIX it 3(PGEeKTUBHOTO  XpaHEeHUs ©  o0pabOTKM  CTPYKTYPUPOBAHHBIX U
MOJIYCTPYKTYPUPOBAHHBIX JAaHHBIX;

— pa3BUTh YMEHHE paboTaTh ¢ pachpefenéHHbIMH 0a3aMM JaHHBIX, 0OecredrBas
COTJIACOBAHHOCTH, JIOCTYITHOCTh U YCTOMYHUBOCTD K OTKa3aM;

— chopMHUpOBaTh MPAKTUYECKUE HABBIKK MPOCKTUPOBAHUS apXUTEKTYpPhl XPAHECHUS
JIAHHBIX U AIMUHUCTPUPOBAHUS CEPBEPOB 0a3 TAHHBIX MOJ] KOHKPETHBIC 3a/1a4H.

B pe3ysbTare 0cBOCHUSI JUCHUILIAHBI (MOIYJIs1), 00y4AKOIIMIICS TOJIKEH:

3Hamb:

— mpurHIunel SQL 1 NoSQL;

— Ccap-teopemy u pacelc;

— npuHmnsl acid u base;

— apxurektypy nonyisapHasix CYB/I,

ymembs:

— npumesaTs b/l Tuna "kimrou-3Hauenne" u fokymeHTHbIe b/1;

— HCHOJIb30BaTh KOJIOHOYHBIE B/

— paboTarts ¢ pacripenencHabiMU B/].

enadems:

— HaBBIKaMU aIMUHHCTPUPOBAHUS cepBepa ¢ 0a30ii JaHHBIX;
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— METOJIMKaMU MPOEKTUPOBAHUS APXUTEKTYPhl XpPaHEHNUS JaHHBIX;
— OIBITOM BbIOOpa HYHOTro THMna b/l moa KoHKpeTHyo 3aaauy.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00YUYarOIIUXCSL:

Komnerenuusi | CoaeprkaHue KOMIeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHus Mo
AUCHMIINHE (MOTYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI HOUCKA U
MOWCK, KpUTHYECKUAN aHATTN3 U aHann3a nHGOpPMAaIH B
cUHTe3 HH(popManuy, o0nactu pa3paboTKH, OCHOBHBIC
NPUMEHATh CHCTEMHBIH MOAXO] MPUHIMITB KPUTUYECKOH
JUTSL PETIICHUST TTOCTABICHHBIX OIIEHKH HCTOYHUKOB
3a1a4 nH()OpPMAITIH B HX
peNeBaHTHOCTH
YK-1.2. YMeeT KpUTU4ECKH OLIEHUBATh
WMCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX HCTOYHUKOB JUIS
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH IMOXO/T K aHATU3Y
1 PEIICHUIO KOMIUIEKCHBIX
mpo0iieM
YK-1.3. NmeeT npakTHIeCKHAN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMH U
TEXHOJIOTHSIMH JUIT 00pabOTKH
nH(pOpMAaITIH,
(dbopMynUpoBaHHUHU
CTPYKTYpUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TIOJTyYeHHOH
HHpOpMaIIH
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
HCIIONb30BaTh TEOpUH B 00JIaCTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHAIH3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JTUCIUTUTIH, METO/IbI
aHaJM3a, KOMIUIEKCHOTO H Y TIOJIXO/IbI, HCTIOJIb3yEMBIE B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IUYHBIX 00JIACTSIX
anreOpbl, aHATUTUIECKOH MaTeMaTHKH
re€OMETPHUH, OIIK-1.2. YMeeT IpUMEHSTh
nmud hepeHnnanbHOR MaTEMaTHYECKUE METOJIbI JIS
TeOMETPHH U TOIIOJIOTHH, pelIeHus MpoQecCHOHATEHBIX
T epeHInaATEHBIX 3aga4
YPaBHEHHUIA, TUCKPETHOM OIIK-1.3. VMeeT NpakTHYECKHUii OTBIT
MaTEeMaTHKH H pa3paboOTKH U pean3aus
MaTeMaTHYeCKOH JIOTHKH, MaTeMaTHYEeCKHX MOJIeNeH B
TEOPHH BEPOSITHOCTEH, npodeccCHOoHANTEHON
MaTeMaTHYEeCKOH CTaTUCTHKH U NEeSITebHOCTH
CIy4allHbIX IIPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B
npohecCHOHANTBHON
JIeSITeITbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI
aHaAJTM3UPOBATH, COBPEMEHHOTO

peann30BbIBaTh NPOIPAMMHO U

MAaTeMAaTUYCCKOT' O allapara,
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HCIIOJIb30BAaTh HA MPAKTHUKC
MAaTEMATUYCCKUE aJITOPUTMEL, B
TOM 4YHCJIC C IPUMCHCHHUEM
COBPCMCHHBIX
BBIYHUCIUTCIBHBIX CHCTEM

CBS3aHHOTO C
MIPOCKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OIICHKOM KauecTBa
MPOTPaMMHBIX TIPOTYKTOB U
MIPOTPaAaMMHBIX KOMITICKCOB B
Pa3IMYHBIX 00JIACTSX
YeJIOBEUECKOM JIeITENLHOCTH

OIIK-4.2.

YMeeT ucrnonb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar B
npohecCUOHATBHOMN
JIeSITEIIbHOCTH

OIIK-4.3.

NmeeT mpakTHUECKUNA OMBIT
MPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYECKOTo anmnapara,
CBS3aHHOTO C
MIPOEKTHPOBAHUEM,
pa3paboTKoOM, peanu3aluei u
OLICHKOH KayecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKON JIEATEThHOCTH

OIIK-6.

Crioco6eH pa3pabaTsiBaTh
AJITOPUTMBI U KOMITBIOTCPHBIC
HPOTPaMMBI, IPUTOIHBIE TS
NPaKTHIECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT aNropuTMHI pa3paboTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaKKe aJrOPUTMBI

BBIYHCIIUTEIbHON MaTEMaTUKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTU4YeCKUe MPOrpaMMHbBIe
MPOAYKTHI K KOMIUIEKCHI C
WCTIOJIb30BaHNEM COBPEMEHHBIX
TEXHOJOTUI
MIPOrPaMMHUPOBAHUS

OIIK-6.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH MHTEIICKTYaIbHBIX
MHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YaJIN3alliN PE3YIbTaTOB
HUCCIIEIOBAHUMI

IK-3.

Crroco0€eH UCIIOIb30BaTh
METOAbI MATEMATHUUYECCKOI'O U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

MK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTUYECKOr0 U
NTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

Ywmeer pazpabareiBath U
IIPUMECHATb MaTEMATUICCKUE
MOJEIIU U aITOPUTMBI AJIs
peUICHUA pa3]IMYHBIX 3a1a4,
AHAJIIN3UPYA [10JIyYEHHBIE
pe3ynbTaThl

[K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJrOPUTMHUYECKOTO
MOJICIIMPOBAHUS B PEATbHBIX
MIPOEKTAaX MJTU MCCIICTOBAHUIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/ Ounas ¢popma
n AyautopHas
padorta
HaumeHnoBanue TKY
pazaesa I CHUTILTHHBI .
= (TeKkyLuMii KOHTPOJIb
(MonyJis) = ) Kontpoan CamocrosiTeibHas yenenaeMocTH)
= = padora
= S
1 | Pemsumonnass CYB]] 12 12 48 Jlomaninee 3amanme
PostgreSQL
2 | PacnpeneneHHbIE 8 8 32 JomarmrHee 3amanue
CHUCTEMBI
3 | ba3sl ganabix NoSQL u 10 10 6 42 JlomarHee 3aianue
HUX Pa3HOBUAHOCTHU IIpoext
3auem c ouenkoi 2
Hmozo: 30 30 8 122
Oo0vem oucyuniunst 190
(moodyns) (8 ak. u.)
Oovem oucCUUnIUHbL 5
(modyns) (6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumeHoBaHue pasaeiia ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
JMCHMIJIMHBI (MO1YJIs1)
1 Pensimonnas CYB/] BBeznenue B cucTeMsl yripaBiieHUs: 0a3aMUu JaHHBIX
PostgreSQL Pensmmonnsie 6a3p1 JaHHBIX 1 SQL
Tpanzakuuu u ACID
Nunexcer PostgreSQL
Macmrabuposanue PostgreSQL
2 Pacrnipenenenssie cuctemsl CAP-Teopema u pacripeienéHHbIe CUCTEMBI
Pacnpenenénnsie CYB/I: Apache Cassandra
Pacnpenenennsie CYB/[: MongoDB
3 basbl jansabix NoSQL u ux KV-xpanunuiia u K3mupoBaHue
Pa3HOBUIHOCTH Xpanunuie S3
Anamutuyeckue BJ]. ClickHouse
NewSQL u coBpeMeHHbIe TPEeH/IbI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyqeHT B TEYEHHE BCEro Inepuoja OOydeHHs MOJydaeT WHAWBUAYAIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUKH, TJe €CTh MOIKIIoUeHre Kk cetu HTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Peamong, D. Cemb 6a3 TaHHBIX 3a CEMb HeZlellb. BBeeHne B COBpeMeHHbIE 0a3bl JAHHBIX
u uneonoruto NoSQL : mpaktuyeckoe pykoBonctBo / O. Penmonn, JI. Yuicon ; mox pem. XK.
Kaptep ; nep. ¢ anrn. A. A. Cnunkus. - Mocksa : [IMK Ilpecc, 2018. - 385 c. - ISBN 978-5-
97060-615-5. - Tekcr : anextponHbIit. - URL: https://znanium.ru/catalog/product/2259735.

2. Poros, E.B. PostgreSQL 16 u3nyrpu : mpaktudeckoe pykoojactso / E. B. Poros. —
Mocksa : JIMK Ilpecc, 2024. - 666 c. — ISBN 978-5-93700-305-8. - Tekcr : anexrponnsiid. - URL:
https://znanium.ru/catalog/product/2205083.

ﬂon OjiHUméjibHaA iumepamypa:

1. Komapos, B. U. IlyreBoautens no 6a3am naHusix : yueonuk / B. . Komapos. — Mocksa
: AMK TIIpecc, 2024. - 522 c. — ISBN 978-5-93700-287-7. - Tekcr : snexkrpoHHbid. - URL:
https://znanium.ru/catalog/product/2205074.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIEMCTBYIOIIUM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH POBEIEHUE BCEX
BUJOB JHUCUUIUIMHAPHOW M MEXIUCUUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENbCKOM padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOTO (IMPAKTHYECKOTO) THIA, TPYMIOBBIX |
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUICHUS JJIsl XpaHEHUS U MPOPUIaKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomemeHns: yKOMIIJIEKTOBaHbl CHELUATU3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenne aucumInHel (MOayIs ) 00ecrieYuBaeTCs B YUCOHBIX ayTUTOPUSIX, OCHAIIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOPaMHU;

— CIEeUHMaIU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIONMIUXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3]I0POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMALMOHHO-00pA30BAaTENIbHYIO  CPEIy
YHuBepcurera.

OOyuaromMess TpPeAOCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
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https://znanium.ru/catalog/product/2259735
https://znanium.ru/catalog/product/2205083
https://znanium.ru/catalog/product/2205074

YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBaHue nmopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoTeka
2. Bbasa manaeix mug 1 T-cnenuanucTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe obpasosanue" | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKuus udpoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMBIX TIPH  OCYIIECTBICHUH
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInnen3uonHoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, 3apyOeiKHOE JIMICH3UOHHOE

Server)

Bpay3zepsbI:

Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NIPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmHoe oGecniedyeHue 15 IVIAHMPOBAHNUS M Y4eTa BPEMEHM:

Toggle app | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe

CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensnonHOE

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexmoe | muuensuonHoe
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynbrantlLTroc: cripaBoYHO-TIPABOBasi | OTEUECTBEHHOE JIMIEH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security aist Ou3Heca | oTedecTBEHHOE JMLIEH3UOHHOE
Cranpmaprasii Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe CcBOOOIHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apyOexHoe CBOOOJIHO pacnpocTpaHsIeMoe
Anaconda 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacIpOCTPaHIEMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CopelliaSim 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOHO pacIpOCTpaHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapjieHusi onéanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyecKkue u OlleHOYHbIE MATEPHAJIBI

MeToauuyecKue YKa3aHusd 1JId Oﬁy‘lalOHI]/IXCﬂ 10 OCBOCHHIO TUCHUIIJIMHBI (MOL[y.]'[ﬂ)

B nponecce uzyuenust quctuminHel (Moayisi) «Cucrema yrpaBieHHus 0a3aMu JaHHBIX» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HMCIOIB3YIOTCS TaKHE BHJBI Y4eOHOU palbOThI, Kak
JICKIIMU, CEMUHApPBI, IOMAIlIHUE 3aJaHusi, KOHTPOJbHbIE palbOThI, MPOEKT, a TAKKE Pa3IHUHbIC
BUJIbI CAMOCTOSTEIBLHOM pa0O0Thl 00YYaIOIIUXCsl TI0 3aJJaHHIO0 MTPETIoJaBaTells, HallPaBJICHHbBIC Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH, 3aKpEeIUIeHUE  MPAKTUYECKUX
MPOPECCHOHAIBHBIX KOMIIETEHIINN, TTOOLIPEHIE NHUIUATHB.

Jlekyuss — CUCTEMAaTH4YeCKOe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTU KOHCIIEKT JICKLHMH: KPaTKO U CXEMaTUYHO
(UKCUPOBaTH OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIHMHU; BBIIENATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XonMMo OTMETUTh BONPOCHl MM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHUs, U ITONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW juTeparype. Eciun
pa3oOpaTbCsi B MaTepuane He YAaercsi, cleAyeT cpOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IpenoaaBaTesio Ha KOHCYJIbTALUK WIH BO BPEMsI CEMUHAPCKOTO (TPAKTUYECKOI0) 3aHATHS.

Cemunap — 310 (hopma yueOHOU JesATEeTbHOCTH, MPOBOANMAs B yUeOHOM 3aBEJECHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA W OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabGore Haxm JOMAIIHUMHU 33JaHUSIMH BaKHO BHHUMATEIFHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHUsl Ha 3Talbl, YTOObI
n30eKaTh TMEPErpy3KH W JIydlle YCBOUTH MaTepHall, WCIOJIh30BATh pPA3IMYHBIE HCTOYHUKH
uHOpMaIKK, BKIIIOYas yueOHUKH U OHJIAWH-PeCcypchl, Ui 0ojee riTy0oKoro HOHUMaHUS TEMBI.

Ilpoexm — wucclieqoBaTenbckas paboTa IO JUCHHMILIAHE (MOIYJI0) W TIPE3CHTAIUs
pEe3yIbTaTOB.

st ycrienHoi noAroToOBKM K MPOEKTY PEKOMEHIYETCS: YETKO ONPEACIIUTh LEJIN U 33/1a4d
MPOEKTa; COCTABUTH TUIaH PabOTHI, pa30MB MPOEKT Ha ATAlbl C YKa3aHHEM CPOKOB BBIMTOJIHEHUS
KaXKJO0r0 M3 HUX; MCIIOJIb30BAaTh Pa3HOOOpa3Hble UCTOYHUKU MH(QOPMAIMU U UHCTPYMEHTHI JUIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC U BHOCUTH KOPPEKTUBHI B ILIAH, €CIIH 3TO
HEO00XO0aUMO.

Camocmosmenvhas pa6oma - pa60Ta CTYACHTOB, HaIIpaBJICHHAsA Ha yrﬂyﬁ]’leHHOC
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCTIEKTaMH JIeKIIni (00paboTKa TeKCTa), IOBTOPHOE U3yUCHHE YICOHBIX MAaTEPHUAIIOB TIJIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nosy4eHusi ypoBHSI ¥ OLleHNBAaHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
aucnuiuinie «Cucrema ynpapJjieHus 6a3aMH JaHHBIX»

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCsA MO TUCIHUIUIMHE (MOIYIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTrecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OWEHKOU, TPU STOM IPOBOJUTCS OLIEHKA KOMIETEHLMH, CHOPMHUPOBAHHBIX IIO
JUCIUIINHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMe)I(YTOqHOﬁ arTeCTalunu
HCIIOJIB3YCTCA I[CCHTI/I63.JIJII)H3.$I KajJla OLUCHHMBAHUSA, KOTOpass COOTHOCHUTCA C Tpa[[HIII/IOHHOﬁ
OATHOAIIBHOM KoM CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

[aTudannbuas O0uas xapakTepucTuKa pe3yjabTara

JlecsiTHOANIbHAS OLIEHKA
OLIEHKA 00y4yeHusi 10 JUCHUILIHHE (MOYJIIO)

10 OTiaHO CTyneHT TOJHOCTBIO BIaJeeT 3HAHHUSIMH,

9 OTJINYHO U3JI0KEHHBIMU B palouell mporpamme, H

8 OTIM4HO rIyOOKO  OCMBICISIET AuciuIiuHy. OH
CaMOCTOSITETILHO u JIOTHYECKH
IOCNIeIOBATEIbHO ~ OTBEYaeT Ha  BCE
BONPOCH], AKLUEHTHPYS BHUMaHUE Ha
HanboJsiee BaKHOM. YMEET aHaJIN3HPOBaTh,
CpaBHUBATH, KJaccu(UIMpPOBaTh,
00001maTh, KOHKPETH3HPOBATh "
CHCTEMaTU3UPOBaTh W3YyYCHHBIH MaTepHal,
BBIJIEIISIS KIIIOYEBbIE MOMEHTHI U
yCTaHaBIWBas.  NPUYUHHO-CIIECTBEHHBIE
cBsizu.  Yerko  QopMynMpyeT  OTBETHI,
YBEPEHHO HHTEPHPETUPYET  PE3YJIbTaThl
AHaJIM30B U JIPYTUX UCCIIEIOBAHUH, a TaKXKe
pemaet ciaoxHble 3agaun. CTyIeHT XOpOLIOo
3HAKOM C METOJaMHM  HCCIIEIOBaHMUS,
HEOOXOIUMBIMH JUTSL MPaKTUIECKOU
JesTeIbHOCTH, W YMEeT  CBS3bIBaTh
TEOPETUYECKUE  aCHeKThl  JUCIUTUINHEI
(MOyms) ¢ IPaKTUYECKIMH 33Ja4aMU.

7 Xoporo CryneHT o0nagaeT 3HAHUSIMHU TpenMeTa

Xoporo IOYTH B TIOTHOM 0OBeMe paboueit
MIPOrPaMMbI U CAMOCTOSTEIILHO, JIOTHYECKH
IIOCIIEZIOBATENBHO U BCECTOPOHHE OTBEUALT
Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMAaHUEC Ha
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MaruéanabHas O0mas XapaKkTepucTHKa pe3yJabTaTa

JecATHOANIbHASA OLlEHKA
OLICHKA 00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)

Haubosiee 3HAUUMBIX MOMeHTax. OH ymeeT
aHaITM3UPOBATH, CpaBHUBATE,
KJIACCU(UIPOBATD, 000011aTh,
KOHKPETHU3UPOBATh M CHCTEMATH3UPOBATH
W3YyYCHHBI  MaTepuall, BBIJCNSAS €ro
KIIOYEBbIC AaCMEKThl W YCTaHABIMBAs
MPUYUHHO-CIICICTBEHHEIC CBSI3H.
DOpMyTHUPYET CBOH OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3yabTaThl aHAIHU30B U
JIPYTUX HCCICAOBAaHHUN, a TaKKe pernraer
CIIOJKHBIE CUTyallMOHHBIC 3a7auu. CTyIeHT
XOPOIIIO 3HAKOM c METOAaMHU
HCCIICAOBAHMS, HEOOXOOMMBIMH  JUIS
HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH, W YMECT
CBA3BIBATH  TECOPETHUYCCKHE  ACTICKTHI
npeaMeTa ¢ IPaKTHYSCKUMH 3a1a9aMu.

5 YnoenerBoputenbHo| CTyaeHT oOjamaeT 0a30BBIMH 3HAHUSIMU

4 V10BIETBOPHTENbHO | 10 AMCLMIUIMHE, ~ HO  HMCIIBITHIBACT
TPYAHOCTH IPU CAMOCTOSATEIIBHBIX OTBETaX
Y UCIIOJIb3YET HETOUHBIC (POPMYITHUPOBKHU. B
XOJle OTBETOB OH JIONMYCKaeT OIIUOKH,
Kacarommecs: CyTH BompocoB. CTyneHT
CIOCOOEH pemaTh TOJNBKO CaMbIe MPOCTHIE
3aJla4yd W BIIAJICET JIMIIb MHUHUMAJbHBIM
HAaO0OPOM METOO0B HUCCIICOBAHUS.

3 He cnan CtyneHT He oOBIageln o0sA3aTeNbHBIM
He cnan MUHUMYMOM 3HAHUH MO MpEeIMEeTy W He
He cian MOJKET OTBETHTb Ha BOIPOCHI, AXKE €CIIU

MPENOJABaTeNb 3aJacT JONOJIHUTEIIbHBIE
HaBOJIAIIIME BOIIPOCHI.

Hucnurnnuna (Moayine) «CuctemMa yrpaBieHus 6a3aMu JaHHBIX) OIEHUBAETCS CIEAYIOIINM
obpa3zom:

AKTHBHOCTD Bec |KoanuecTBO Onucanue
Jomamnee 3aganne | 30% 7 Habop 3amad o remam Henenn
IIpoekr 30% 1 HccnenoBarenbckas padoTa O AUCHUILIHMHE (MOIYJIIIO) U

Mpe3eHTanus pe3yIbTaToB

3ader ¢ OIeHKON 40% 1 [TucemenHast niu ycTHas paboTa Hall 3aJaHueM,
HanpaBJICHHBIM Ha MPOBEPKY MOIYYSHHBIX 3HAHUH 1
HaBBIKOB 110 TUCHUIUINHE (MOAYIIIO)

®opmyJia pacyéra HUTOroOBOM OLEHKM MmO AucuUIUIMHe (Moayiaw) «Cucrema
ynpasJjienus 6azamu 1aHHbix»: «0,3 x cpennee 3a qomamuue 3aganus + 0,3 xmpoekrt + 0,4 %
3a4eT C OIEHKOM».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCH 110 TUCHMILIMHE (MOLYJII0)
IIpuMmepHbIe fOMALIHKE 3a]aHUSA
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Jdomamnee 3ananue 1: Padora ¢ PostgreSQL u pesisiumoHHON MO/I€e/IbI0 JAHHBIX

1. YcranoBure PostgreSQL u HacTpoiite mokanbHbIH cepBep ¢ moMoiksio Docker mim
HAPSIMYIO;

2. Co3paiite 0a3y JaHHBIX M CXEMY JJISl XpaHEHUS IOJIb30BaTeNeH: TabauIa users ¢
noysimu id, name, email, created at;

3. Hanunmure SQL-3anmpocsl aii BCTaBKU, BBIOOPKH, OOHOBICHHMS M YAAJICHUS
3aIIncei;

4, Peanu3yiite TpaH3akmuio, B KOTOpPOW OOABISIOTCS JBa IIOJIB30BATENs, |
MPOJIEMOHCTPUPYHUTE OTKAT MPHU OLIUOKE;

S. Co3paiiTe HHAEKC O MO0 email ¥ OleHUTE ero BIMSHUE Ha TPOU3BOIUTEILHOCTh
sanpoca SELECT * FROM users WHERE email ="...";

6. Jo6aBbTe KOMMeHTapuii B KoJ: -- JI3 mo PostgreSQL: Tpan3akuuu v UHIEKCHI;

7. 3akommutbTe SQL-ckpunThl U nHCTpYKIHHM B GitLab B BeTky feature/postgresql,

coznaiite Merge Request ¢ onucanuem.

JNomamnee 3aganue 2: Padora ¢ pacnpeagesénnsivu CYB/I (Cassandra u MongoDB)

1. Pa3zBepuute kiactep Apache Cassandra ¢ momonisto Docker Compose (MUHUMYM
2 y3ma);

2. Cosnaiite keyspace u Tabnuiry events ¢ COCTaBHBIM KJIFOUOM (service, timestamp)
JUISL XpaHCHUS JIOTOB;

3. BcraBpTe TECTOBBIE TaHHBIC W BBIMIOJIHUTE 3aMPOCHI ¢ QUIIBTPAIIUEH 110 KIIOYY U
BPEMEHHOMY JTHAITa30HY;

4. PazBepaure MongoDB wu cosnmaiite komeknuio products ¢ BIIO)KCHHBIMHU
JIOKYMEHTaMU (HampumMmep, category, specs);

S. Peanuzyiite 3anpoc ¢ arperanueii: HAaUTU CPEIHIOO LIEHY TOBAPOB 110 KATETOPUSIM;

6. Onummmre, kak CAP-Teopema nposisisiercst B Cassandra (AP) u MongoDB (CP nipu
HaCTpOIike);

7. 3aKkOMMUTBhTE KOH(MUTYpaIuu, CKPUNTHI U OTYET B BeTKy feature/distributed-dbs,

coznante Merge Request.

Jomammnee 3axanne 3: NoSQL, kommpoBanue 1 aHATUTHYECKHE XPAHUIHIIA

1. PasBepuure Redis u peanusyiite KdIIMpOBaHME MJs YacTO 3alpaliuBaeMbIX
JaHHBIX (HampuMep, Tpoduis nonb3oBatens no ID);

2. Hactpoiite TTL nns xarodei u peanu3yiite HHBATUAALMIO Kella TP OOHOBIEHUHN
JTAHHBIX;

3. 3arpy3ure TectoBble naHHble B ClickHouse u BbINOIHUTE aHATUTUYECKUH 3aIpoc:
KOJINYECTBO COOBITUH MO YacaMm 3a JeHb;

4. CpaBuute mnpousBoaurenbHocTh 3anpocoB B ClickHouse u PostgreSQL Ha
OJIMHAKOBOM Ha0Ope JJaHHBIX;

S. Cmopenupyiite xpaHenue (aiinos B S3 (MoxkHO ucrnonb3oBatb MinlO): 3arpy3ure
00BEKT, HACTPOUTE MOJUTHKH JTOCTYTIA;

6. Onummre, B KAaKUX CIEHApHUsIX YMECTHO Hcnosib3oBaTh KV-xpanwmmme, S3,
ClickHouse u NewSQL;

7. 3akOMMHUTBTE KOJ, KOH(HUTYpallid M BhIBOABI B BeTKy feature/nosgl-analytics,

co3maiite Merge Request ¢ anann3oM BEIOOpa TEXHOJIOTHIA.

IIpumepHoe onucanue 3a1aHUs 1 KPUTEPHH OLICHUBAHUSA K IIPOEKTY
Heas mpoekTa: pa3paboTaTh KOMIUIEKCHOE NPHIOKEHUE s XPaHEHUS U aHaIu3a
MOJIb30BAaTEIbCKUX JIAHHBIX, JIEMOHCTPUPYIOIIEEC HABBIKM IPOECKTUPOBAHUS APXUTEKTYPHI
xpaHeHus, BbiOopa noaxoxsuieii CYB/] mox KOHKpeTHYIo 3a/1auy, HACTPOHKU PESIMOHHBIX U
pacnpeeéHHBIX CUCTEM, a TAK)Ke aJ]MUHUCTPUPOBAHUS CEPBEPOB 0a3 TaHHBIX.

33}13'-11/1, KOTOpbIE HGOGXOIH/IMO BBINMOJHUTDb CTYACHTY:
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— CIIPOEKTUPOBATh APXUTEKTYPY XpaHEHUs JaHHBIX, BKItoyaronyto PostgreSQL mmst
XpaHeHMs T0JIb30BaTeNel u 3aka3oB, MongoDB ans noros, Redis amst kammposanus, ClickHouse
11 aHamuTHKY 1 MinlO (S3-coBmecTMoe XpaHumuie) s Ghaisios;

— peanu3oBath cxemy B PostgreSQL c¢ TtabGnaumamu users u orders, o0ecreyuTh
[EJIOCTHOCTh C TIOMOIIBI0 BHEUTHUX KIIOYEH M HACTPOUTH WHAEKCHI MO YaCTO HCIIOJIB3YeMbIM
MOJISIM;

— MIPOJEMOHCTPUPOBATh PA0OTY C TPaH3aKUHUSAMU: NPU OPOPMIICHUH 3aKa3a JaHHbIC
BHOCATCS B orders u order items, mpu OmMOKe — MPOUCXOIUT OTKAT;

— pa3BepHyTh Kiactep Apache Cassandra u peann3oBaTh XpaHEHHUE COOBITUI
(Hampumep, MPOCMOTPBHI TOBAPOB) C HCIIOJIB30BAHUEM COCTABHOIO Kitoua Uit 3P QPEeKTUBHOTO
JIOCTYTIA T10 CEPBUCY M BPEMEHU;

— HacTpoutb MongoDB 11 XpaHeHHMs IOJYCTPYKTYPUPOBAHHBIX JAHHBIX
(Hampumep, ACHUCTBUHN MOJIH30BATES ), BBIMOJIHUTH arperaiyio ¢ UCIoib30BaHueM pipeline;

— nonakitounTh Redis u peanuzoBath KaumpoBanue npoduis noias3zonatens o ID ¢
TTL 5 MUHYT 1 MEXaHU3MOM WUHBATUIAIUU TTPU OOHOBJICHUH;

— 3arpy3uth jgaHHble 0 coObitusx B ClickHouse W BBHIMOTHUTH aHAIMTHYCCKHIA
3aIpocC: KOJWYECTBO JICUCTBUI 110 TUIIAM 3 MOCJIEIHUN 1€Hb;

— CMOJICIMPOBATh XpPAaHCHHWE aBaTapoB mojib3oBaTesnied B MinlO, peann3oBarh
3arpy3Ky u noiydeHue o0bekToB yepe3 APL;

— omucath, kak CAP-treopema m PACELC Bmusitor Ha BbiOOp kaxkmoi CYBJ]
(manpumep, Cassandra — AP, PostgreSQL — CP);

— CpPaBHHUTH Tpou3BoAWTEIbHOCTE 3ampocoB B PostgreSQL m ClickHouse Ha
OJIMHAKOBOM Ha0Ope aHAIUTUYECKUX TAHHBIX;

— opopmuth kKoHpurypanuu c mnomomsio Docker Compose, oOecneuntsb
BOCIIPOM3BOAMMOCTD OKPYKEHHS,

— HanucaTrbh OTY4ET ¢ 0OOCHOBAHHMEM BbIOOpA Ka)JA0M TEXHOJIOTUHU MOJ KOHKPETHBIN
CIIEHapUi UCTIOJIb30BaHUS;

— BBUIOXKUTH TIpoekT B GitLab, opranm3oBaTh BeTkH U co3nath Merge Request ¢
OTHMCAaHUEM apXUTEKTYPHI, peaTnu3allii U BBIBOJOB.

Kpurepun oneHuBanus npoekra:

— KoppekTHoe npumeHeHne npuHuunoB ACID u mpoekTHpoBaHUE pPeENSIMOHHON
Mozenu B PostgreSQL ¢ ncnosb30BaHneM TpaH3aKIUI U HHIAEKCOB;

— peanuzanus pacnpenenéHHoi  apxutekTypel ¢ Cassandra u  MongoDB,
neMmoHcTpanus nonnmanusi CAP-teopemsl u ocoberHocte kaxaon CYB/I;

— sp¢pektuBHoe ucnonb3oBaHue NoSQL-pemenwnii: xsmmpoBanue B Redis,
ananmutuka B ClickHouse, xpanenue ¢aiinoB B S3-coBMECTUMOM XpaHHIIHUILE;

— Ka4eCTBO apXUTEKTYpbl XpaHEHUs JaHHBIX: 00OCHOBAaHHBIN BHIOOP TEXHOJIOTHUH,
MOJ1yJIbBHOCTb, BOCIIPOU3BOJUMOCTb OKPYKEHHUS;

— MOJIHOTa OT4€Ta W COOJIOZEHHE MPAKTUK KOMaHIHOW pa3paboTKU: CTPYKTypa
peno3utopusi, Bersiuenue, MR, nokymeHTamus.

3apanus AJ1s1 MPOMEKYTOYHOM ATTeCTAllUM MO JMCUUILINHE (MOTYJIIO0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 | O6bscuute, kak npuHnunsl ACID obecrnieunBaroT Atomicity, VK-1
HaA&KHOCTD TpaH3akui B PostgreSQL. Consistency, Isolation,
[IpuBeauTe npuMep TPaH3aKLUH C OTKATOM IIPH Durability; mpumep:
omioKe. BEGIN; INSERT;
UPDATE;
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ROLLBACK;

Onmmunte, kak wHAEKCH B PostgreSQL yckopsiroT WHOeKchl yCKOpSIOT OIIK-6
BEITIOJTHEHHE 3arpocos. [IpuBenuTe nmpumep nouck, CREATE
CO3/1aHHUs MHJEKca 1o oo email . INDEX
idx_users_email ON
users(email);
Kax cuctemHBIi MOaX0/ TOMOTAET MpU AHanu3 npeaMeTHOU VK-1
MPOEKTHPOBAHUH PEIISILIMOHHON CXeMBbI 0a3bl obnacry,
naHHbIX? [lepeuncnnTe sTansl HOpMAIU3aud U HOpMAaJH3amus 10
BBIOOPA THIIOB. 3H®, Be160p PK/FK,
THTIOB JTAHHBIX.
Hamumute SQL-3ampoc, KOTopkIil Bo3Bpaliaet SELECT user id, IIK-3
KOJIMYECTBO 3aKa30B I10 ITOJIb30BATENSIM C
o COUNT(*) FROM
COPTHPOBKOH 10 YOBIBAHUIO.
orders GROUP BY
user_id ORDER BY
COUNT(*) DESC;
OOBsicHHTE, 3a4EM UCTIONIB3YETCS Beptuxansnoe — OIIK-4
MaciirtabupoBanue B PostgreSQL. Onurmre MOIIIHOCTh CEPBEPA,
pasnuure MeXy BEPTHKAIEHBIM U TOPU30HTAIHHOE —
TOPU30HTAIHHBIM MacIITaOUPOBAHUEM. apIupOBaHue U
peIUIMKALHS.
Kak morupoBanue 3anpocoB IOMOTaeT B Bxrounts OIIK-6
ONTUMU3ALUH Npou3BouTENBbHOCTH PostgreSQL? log_statement ,
Onuinre, Kakue apameTpbl Hy)KHO BKJIFOUUTH B = =
’ P pL By log_min_duration_st
postgresql.conf .
atement misa aHanusza
MeJIEHHBIX 3aIPOCOB.
Omnumure, kak CAP-Teopema BiusieT Ha BEIOOD B CAP Henb3s [K-3
pacnpenenénnoi CYB/I. IIpuBennte npumep OJIHOBPEMEHHO UMETh
CHUCTEMBI, KEPTBYIOIIECH COTIIACOBAHHOCTHIO PaTn Bcé; Cassandra — AP,
JIOCTYITHOCTH. xeptByeT C uid A u
P.
Kaxune maremaTrueckue NpUHITHIIGI JIeXKaT B XelunpoBaHue KIro4a OIIK-1
OCHOBE paclpe/Ie/iCHUs JaHHBIX 10 y3jaM B Apache (Murmur3),
Cassandra? Onummre paboTy NapTHIHOHHOTO pacnpezeneHue 1o
KJTFOYa. TOKEHaM;
paBHOMEpHas
Harpyska.
O0mBsacHuTe, kak Git u Docker mognepxuBarot Docker o0ecrieunBaer VK-1

CHCTEMHBIH M0X0.1 B pa3paboTke ¢ 6a3aMu
naHHbIX. Kakue mpakTHKH MOMOTaroT
BOCHPOHM3BOJIUTH OKpYKEeHHUE?

u3osanuio, Git —

KOHTPOJIb BEpCUM

CXEM; MUTPAIUH B
PENIO3UTOPHH.
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10 | Pa3paboraiite apXUTEKTypy XpaHEHUs JaHHBIX C PostgreSQL — OIIK-6
pasneneuauem Ha OLTP (PostgreSQL) m OLAP onepamuwn, ClickHouse
(ClickHouse). O6ocHyiiTe BBIOOD. — ananutuka; ETL-

nporecc
CHHXPOHH3HPYET
JaHHBIE.

11 | Kak ucroms3oBanne Rc<RefCell<T>> B Rust Mutex B Rust u YK-1
AQHAJIOTMYHO YNPABICHUIO Pa3esieMbIM osoxupoBkn B CYB/]
coctosiHreM B MHOTOITOTOUHBIX CYB/1? [IpuBenuTe — MEXaHU3MbI
npumep ¢ Mutex B KOHTEKCTe TpaH3aKIIHA. CHHXPOHU3ALNN [T

6e301acHOro JOCTyTIA.

12 | Hanmmwmre 3anpoc Ha arperanyio B MongoDB: db.users.aggregate([ OIIK-6
HAWTU CPEJIHUU BO3PACT I0JIb30BATEIEH 110 o,
ropojam. {$9roup. {id:

"$city', avg_age:
{3avg: "$age"}}}1)

13 | O6bsacuure, kak padoraet TTL-ungeKC B db.sessions.createln IK-3

MongoDB. IIpuBenure npumMep ero . .
£ PHBEA PHMEp . dex({"'created At"":
WCTIONB30BaHMSA AJISl XPaHEHUSI BPEMEHHBIX CECCH.
1},
{expireAfterSeconds
: 3600}) —
ABTOMaTHYECKOE
yIaJICHHE.

14 | Kak norupoBaHue MOMOTaeT BBISIBUTH Y3KHe MecTa | JlorupoBath 3a1epKKu YK-1
B pacnpeaenénnoit CYBJ1? Onumure, kKakue 3arpocoB, OTKAa3bl
COOBITHS CTOUT JIoTHpOBaTh B Cassandra. Y3JI0B, PETUIHKAIIHIO,

Harpy3Ky Ha TOKCHBL.

15 | OOBsicHUTE, 3a4E€M HCIIONB3YETCs] KOMIIO3UTHBIH [To3Bonser OIIK-4
kmou B Apache Cassandra. [IpuBeaure npumep 3G PEKTUBHO XPaHUTh
Tabnuip ¢ kiodom (User_id, timestamp) . U 3aIpalinBaTh

BpEMEHHBIE JIAaHHBIC
(time-series).

16 Kak cucremHbIi 1101X0/1 TOMOTaeT pH Pernukanus, 03Kaibl, VK-1
MPOEKTUPOBAHUU OTKAa30yCTOHYHBOW CHCTEMBI MOHHUTOPHHT,
xpanenus? [lepeuncinure Mepol 1Mo aBTOMATHYECKOE
PE3EPBUPOBAHHIO U BOCCTAHOBJICHHIO. BOCCTaHOBJICHUE

y3JI0B.
17 | Hamumure 3ampoc B ClickHouse st moncuéra SELECT IK-3
KOJIM4ecTBa COOBITHI MO YacaM 3a BUepa. .

p toHour(event_time),

count() FROM

events WHERE

event_time >=
yesterday() GROUP

BY
toHour(event_time);
18 | ObmwsacHute, kak Redis ucnons3yercst 1 SET user:123 OIIK-6

K3IIMPOBaHUA B BeO-npuiiokeHusx. [Ipuseanure
pUMep XpaHeHUs! PO HIIS OJIb30BATE.

"{name: 'lvan’,

email: *..."}'* EX 300
—xomc TTL 5
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MHHYT.

19 Kak MOKHO MCII0/Ib30BaTh CTATUCTUYSCKUE TaHHBIC AHanan3 4acTOTHI, OIIK-1
o Harpy3ke ains Beioopa tuna CYB/? Onummre 3a/IepxKeK, 00BEMOB;
MOJIEIb aHAJIN3a 3alpOCOB. BbIOOp: OLTP
(PostgreSQL), OLAP
(ClickHouse), KV
(Redis).
20 | Pa3paboTaiiTe KOHIICTIIIUIO CUCTEMbI XpaHEHUS PostgreSQL — OIIK-6

JAHHBIX I HHTEPHET-Mara3uHa: OMUIINTe, KaKrue
CVYB/] ncnonas30BaTh A1 OJB30BATENICH, 3aKa30B,
JIOTOB, aHAIUTUKHU U (aiiIioB.

ITOJIL30BATEIIN U
3akasbl, Redis —
ceccun; MongoDB —
noru; ClickHouse —
a"anuTuka; MinlO —
(aiinL
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