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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuIuinHbl (Moayisi) «CHCTeMbl ympaBieHUs 0a3aMu JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHUKA, YTBEPXKAECHHBIH IPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

N3zyuenne nuctummiusabl (Moayinsi) «CHCTeMbl ynpaBieHHs 0a3aMH JaHHBIX» MO3BOJISET
OBJIA/IETh KIIIOYEBBIMM HABBIKAMH (P PEKTUBHOIO XpaHEeHUs, 00pabOTKU U aHAJIN3a JaHHbIX, YTO
SIBIISICTCS. OCHOBOM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH. DTH 3HAHHUS 00ECTIEYHBAIOT
BO3MOXKHOCTb CO3JIaHMsI HaJIS)KHBIX M 0€30IaCHBIX HH(POPMALIMOHHBIX CUCTEM, BOCTPEOOBAHHBIX
BO MHOTHUX c(epax IesiTeIbHOCTH.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TponykToBas aHAIMTUKA U BXOAUT B BapUAaTUBHYIO 4acTh bioka 1, hopMupyemyro yuacTHUKaMu
00pa30BaTeNbHbIX OTHOIICHU.

JucnuruinHa (MOyIb) U3ydaeTcst Ha 2 Kypce B 4 ceMecTpe, J0CTYITHA IS TPOXOKIACHHS IPH
YCIIOBUHU YCIEIIHOTO 3aBEPILIEHUs JUCIUIUIHH (Moayieil) «Pa3paboTka BeO-npuiiokeHuit Ha Java ¢
UCIIOJBb30BaHUEM SPring», «AJITOPUTMBI M CTPYKTYpbl JNaHHBIX. Yacth 2», «[IpomblinieHHAs
pa3paboTka».

Leapb u3yueHusi TMCHUILIUHBI (MOAYJIs1): GOpPMHUPOBAHHE Y CTYIEHTOB 3HAHUI U HABBIKOB,
HEOOXOIUMBIX JJIi IPOEKTUPOBAHUS, Pa3pabOTKU M YIpaBiieHUs 0a3aMu JAaHHBIX, a TaKkKe I
3¢ (heKTUBHOTO U3BIEYEHUS U 00PabOTKHU JaHHBIX.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— (opmupoBanue 3Hanuii mo remMam: npuHuIbl SQL u NoSQL; CAP-teopema u PACELC;
npunuunsl ACID u BASE; apxurekrypa nonynspasix CYB/I.

—OCBOEHUE yMeHHiIl: mnpumMeHsaTh bJl Tuma "knrou-zHaueHue" U AokymMeHTHbie BJI;
UCIIOJIb30BaTh KoJoHOuHbIE B/I; paboTtaTs ¢ pacnpeneneHubivu b/I;

— ¢dopMHpOBaHHE HABBIKOB aJMMHUCTPUPOBAHMS cepBepa ¢ 0a30i JaHHBIX; HABBIKOB
IPOEKTUPOBAHUS APXUTEKTYPbl XpaHEHUS JaHHBIX; HABBIKOB BbIOOpa HykHoro tuna bJl mon
KOHKPETHYIO 3aJa4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIETeHIIHH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHb MJIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH W aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2.

YMeeT cTaBUTh pealnCTUIHbIE
U JIOCTHXKUMBIE 1IETIH,
OIIPENEIIATh IPUOPUTETEI B
CBOCH JeSITEIIFHOCTH, a TAaKXKe
pa3pabaTsiBaTh U BHEAPSTH
IIJIaHbI IO COBEPIICHCTBOBAHHNIO
CBOMX HaBBIKOB M KOMIICTCHIIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOIICHKU

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKITFOUAs
yJacTue B TPEHHHTaX,
CEMHHApPax U MPOEKTaXx,
HarfpaBJICHHBIX Ha Pa3BHTHE
muaHOH 3 pekTHBHOCTH 1
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIlK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE
MOJICTTMPOBAHUE,
JudpepeHnnaNbHbe YpaBHEHHUS
W YUCIICHHBIE METO/IbI, @ TAKXKE
COBPEMEHHBIE MOAXO0ABI K
UCCIIIOBAHUIO M aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabareiBath U
aJanTHPOBAaTh MaTEMAaTUYECKHE
MOJIEIH JUTsl pEILICHUS
KOHKPETHBIX MTPOo0IIeM B
€CTECTBEHHBIX HayKax,
MIPOBOJINTH UX aHAIIN3 U
BepU(DUKAIHUIO, a TAKKE
WHTEPIPETHPOBATH MOJTyICHHbIE
pe3yabTaThl B KOHTEKCTE
Hay4YHBIX UCCIIEIOBAaHUHN

OIIK-2.3.

NmeeT nmpakTHUEeCKUNA OMBIT
CO3JIaHUs U UCCIICIOBAHUS
MaTeMaTUYECKUX MOJIeeH B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METObl U MHCTPYMEHTHI
MPOIYKTOBOI aHAJIUTUKU

[1K-3.2.

YMeeT npuMeHsITh
aHATUTHYECKUE HHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOM
AQHAJIHUTHKH, BKITIOYAs aHAJIH3
M0JIb30BATENILCKOTO OBEACHUS
1 ONITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM MIPE3CHTALIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer nmpakTUYECKUN OIBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. Temaruueckuii njiax

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 Pensunonnas CYBJ] 6 6 30 JlomarirHee 3amanne
PostgreSQL
2 Pacnpenenennsie 4 4 25 Jomainee 3aganue
CHCTEMBI KonnokBuym
3 basbr nanaeix NoSQL u 5 5 25 JlomarirHee 3amanne
WX Pa3HOBHJIHOCTHU
3auem 4
Hmozo: 15 15 4 80
O6vem oucyuniunst (M00yis) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HaumeHoBaHue pasaeiia Conep:xanue TUCHUIIHHBI (MOYJs1) IO TeMaM
AMCHUIIMHBI (MOYJINA)
1 Pemsimonnas CYB/I Beenenne B CYB/]
PostgreSQL Tpanzakiyu B PCYB/]

CoriacoBaHHOCTb TaHHBIX
Wnpnexcsl PostgreSQL: Teopus u npakTuka
MacmrabupoBanue PostgreSQL. PesepBHoe KONMpPOBaHNE U PETLTHKAIIHS

2 PacnipenenenHbie cucTeMbl Pacnipenenennsie CYB/I: Apache Cassandra
Pacnipenenennsie CYB/I: MongoDB
Ouepeau coobmenuii: Kafka

CAP-teopema u npunimnsl PACELC

3 bazbl nanubix NoSQL u ux KV xpanunuma. Redis
Pa3HOBUIHOCTH Xpanunuiue S3

Ananmutuyeckue 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 cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000H TOYKH, Tlie eCTh NOJAKIIoUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognasa numepamypa:

1. Hecrepos, C. A. ba3bl 1aHHBIX : yueOHUK U TTpakTUKyM Jutst By30B / C. A. HectepoB. —
2-e u3M., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 258 c¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-18107-4. — Texkcr : anekTpoHHblid // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560753.

2. Mapkun, A. B. ba3sl nannsix. PostrgeSQL : yueOHuk mas By30B / A. B. Mapkun. —
Mockga : M3narensctBo FOpaiit, 2025. — 828 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-
21779-7. — Tekct : snekrpoHHbIi / ObOpaszoBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/582050.

Jononnumensnan numepamypa.

1. Poros, E.B. PostgreSQL 16 usnytpu : npaktuuyeckoe pykosoactso / E. B. Poros. —
Mocksa : IMK Tlpecc, 2024. - 666 c. — ISBN 978-5-93700-305-8. - Tekcr : anexkrponHsIit. - URL:
https://znanium.ru/catalog/product/2205083.

2. Kapnosa, U. I1. ba3sl gqannsix : yaeonoe mocodue / U. I1. Kapnosa. - Cankt-ITerepOypr
: [urep, 2021. - 240 c. - (Cepus «YuebHoe nocobue»). - ISBN 978-5-4461-9681-4. - TekcT :
anexkTpouHbIi. - URL: https://znanium.com/catalog/product/1857026.

6. MarepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroleil mpoBeieHue Bcex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuxcs, MPeyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHBI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpeJCTaBlIeHUs ydeOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

Nzydenune qucuuriinHbl (MOysIst) o0ecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHUYECKUMH KaJbKYJIATOPaMU;

— CIELUAIU3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUasl JEMOHCTPALMOHHOE 000PY/10BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YYaIOIMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIC
JUIsL MCTIONb30BaHMsI MHBAJIWJAMHM M JIMLIAMU C OTPAHMYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
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https://urait.ru/bcode/560753
https://urait.ru/bcode/582050
https://znanium.ru/catalog/product/2205083
https://znanium.com/catalog/product/1857026

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basza mamubix mis | T-coenuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB0GOIHO
pacrpocTpansiemMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Snnekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OdmcHble NPUIIOKEHHST:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIIEH3HOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOekHOe CBOOOIHO pacIpoCTpaHsIeMOe
IIporpamMmmHoe obecneueHne Ajisl IVIAHUPOBAHMS U yieTa BPeMeHH:
Toggle app | 3apy0ekHOe | CBOOOIHO PaCIPOCTPaHAECMOE
Cucrembl ynpasJieHUsI IPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 6a3aMHi JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl peepBHoro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4HO-TIPABOBBIE CHCTEMBI:
Koncynprantlntoc: cnpaBodHO- OTEYECTBEHHOE JIUIIEH3UOHHOE
paBoBasi CUCTEMa

CpencrBa aHTMBMPYCHOM 3aIMTHI:
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Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACIPOCTPAHIEMOE
ITakeThbl MPOrPpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce n3ydenust quCuuIuIMHbL (Moxyiisi) «CHCTEMBI yIIpaBIIeHUs 0a3aMH TaHHBIX)» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIb3YIOTCS Takue BHUbl yueOHOW paboThl, Kak
JEKUUU, CEMUHAapbl, JOMAIIHUE 3a/laHus, KOJUIOKBUYM, a TaKXe pa3jIMuHble BUJbI
CaMOCTOSITENIbHOW paboThl OOyyaroluXcs MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NpO(ECCHOHATBHOM  JIEKCUKH,  3aKpeIUIeHWe  TMPaKTUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOI nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM IIp€noJaBatrciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJATOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHSI ¥ OCHOBHBIMU MaTepuajiamMH, 4TOObI MMETh BO3MOXKHOCTh AaKTHBHO YYacTBOBaTh B
obcyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
Tpe60BaHI/I$[MI/I U CpOKaMH BBIIIOJTHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHusI Ha JTallbl, 4TOOBI
n30exarh MEPerpy3kd W Jydllie yCBOUTh Marepuall. Vcronb30BaTh pa3ivyHble UCTOYHUKH
nH(opMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHUMaHUS TEMBI.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYACHTY 3apaHee.
B mnpomecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YdeOHBIE

DNEeKTPOHHBIA JOKYMEHT



MaTepHalbl, 03HAKOMUBLIMCH C JIEKIUSIMH, YYCOHMKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKIICHTUPYS BHUMAaHHE Ha KIIOYEBBIX TeMax. PekoMeHayercs co31aTh CTPYKTYPUPOBAaHHBIE
KOHCIIEKTBI, BbIJIEJIAs OCHOBHBIE UJICH, TEPMUHBI U (POPMYJIBL.

Camocmosmenvuas paboma — paboTa CTYIEHTOB, HANpaBlIeHHAs HA YLIYOJIEHHOE
M3y4eHHUE OTCIBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B mpomecce camocrosiTenbHOW paOOTBI CTYACHTHI B3aWMOJCHUCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepualaMyd MPU MUHUMAIBHOM YYaCTHH TpernoJjaBaTelis. 3alaydl CTYJCHTa BKJIIOYAIOT PadoTy C
KOHCIIEKTaMH JIeKIHi (00paboTKa TEKCTa), HOBTOPHOE N3YYEeHNE YIEOHBIX MATEPHAJIOB IIJIAHOB M TE3UCOB
OTBETOB, U3YYCHUE JIOMOIHUTEIHLHBIX TEM, BHITOTHEHNE YICOHO-UCCIIEIOBATEIBCKUAX 3aJaHUI U JPYyTOe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIIO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIUI 110
aucuumInHe (MoayJo) «CucremMsl ynpaBjieHus1 60a3aMu JaHHBIX»

OneHuBaHue ypoOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
3auema, IPHU STOM ITPOBOAMUTCS OI[CHKA KOMIICTCHIIUN, CPOPMUPOBAHHBIX TIO TUCIUTUINHE.

Jlns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHOW aTrTecTaluu
UCIIONIB3YETCS JIecATUOAIIbHAS IIKaJla OLIEHWBAHHUSA, KOTOpash COOTHOCUTCS C TPaJAWLMOHHON
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

Hecsirubannbuas IarudasnbhHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OILICHKA OIICHKA 3a4er 00y4eHHMs MO JMCHUTUINHE (MOIY.TI0)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTANYHO 3auTeHo W3IIOKEHHBIMA B paboueil mporpamme, W

8 OTINYHO 349TEHO rIIyOOKO OCMBICISET AUCUUIUIAHY (MOIYTIb).
On CaMOCTOSITEIIBHO u JIOTHYECKH
MOCJIEIOBATENILHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
Ywmeer aHAIIM3UPOBATH, CpaBHHBATH,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3UPOBATh
W3yUYCHHBIH MAaTepuall, BBIJIENSAS KIIOYCBbIC
MOMEHTbI M  YCTaHaBJHBas  MPUYMHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yJIbTaThl aHaJIM30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe pellaeT CI0XKHEIC
3agaun. CTyIEHT XOPOIIO 3HAKOM C METOaMH
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
JMUCIUILTAHBL  (MOAYJSL) C TPAKTHYECKUMHU
3a1a4aMH.

Xoporo 3auTeHo CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa

6 Xoporio 33a4TEHO MOYTH B TIONHOM o0OBeMme  pabodeii
MPOrpaMMbI U CaMOCTOSTEIIBLHO, JIOTUYECKH

IMOCJICA0OBATCIIbHO MU BCECTOPOHHE OTBEYACT

DNEeKTPOHHBIA JOKYMEHT



JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

Ha BCE BOIPOCHI, aKI[CHTHPYsS BHUMaHHC Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATH, CpaBHHBATB,
KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W CHUCTEMAaTH3HPOBATH
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIIOYEBbIE  aCMEeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3U.
®dopMyTUpyeT CBOM  OTBETHI, YBEPECHHO
WHTEPIPETUPYET pEe3yIbTAThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CIIOKHBIC CUTyalMOHHBbIC 3ajauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBaHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTeTbHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKHE  aCMeKThl  IpeaMeTa ¢
MPAaKTUYCCKUMH 33]Ja4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENBHO|  3aUTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaAMOCTOSATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacarompecss cyTH BomnpocoB. CTyneHT
CHoCcO0OeH pemarb TOJBKO CaMble IMPOCTHIE
3aJa4d W BJaJileeT JUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETIOBAHUSI.

He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAaHUM TI0 INpeaMeTy U HE
1 He cIaH He 3auteHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

nmpernogaBarcjiib  3a1a€T  JOIMMOJHHUTCIILHBIC

HaBOJSIIIIUE BOIIPOCHI.

Juctunnuza (Moayns) «CucTeMsl ypaBieHUs 0a3aMu JaHHBIX» OIICHUBACTCS CIICAYIOIIUM
obpazoM:

AKTHBHOCTH Bec Onucaumne

Homamnaue 3aganus | 60% | 3a kaxmoe U3 3amanuii MoxkHO HaOpath 10 OamuioB

Komnoxsuym 40% | YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX U3BECTECH CTYACHTY
3apaHee

®opmyJa pacyéTa HUTOrOBOM OLEHKH MO0 JUCHUIUIMHe (Moayaw) «Cucrembl
ynpasJjienus 6azamu 1aHHbIX»: «0,6 X cpennee 3a gomanraue 3aganus + 0,4 X KOIJTOKBUYM.
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Texkyuuii KOHTPOJIb YCIIEBAeMOCTH 00YUYAIOIIUXCSH 10 JUCHUILINHE (MOTYJII0)

IIpumepHbIe fOMALLIHUE 3aJaHUS
Jlomamnee 3aianue

3apava.

EcCTb HHTEPHeT MarasiH M y Hero eCTb TOBaphl, Y KaX/A0r0 TOBApa eCTh NpejCTaB/ieHue B BH/e
KapTOUKH, B KAPTOUKAX €CTh MMEHa TOBapOB, LieHbl, eCThb 0T3biBbl. OT3bIBLI MOI'YT COEpPKATh

TeKCT, KapTHHKH H BH/1€0

KapTtouka ToBapa
Andonver Liens! OT3biBbI
Lena 1
o
¢°T° Eexcr oT3biBa J
®oto
/Bupgeo
Moas3pgaual.

Peanu3oBarh cxemy AaHHbIX B cassandra, NOAXOAANULYIO /18 PeaiH3aLyH 3anucH HHGopMaLuu o
TOBapax, YTeHHH KaPTOUKH TOBAPA, 3alIHCH OT3bIBOB, YAANICHHS OT3LIBOB, UT@HHS OT3LIBOB

Mopszapava2.

Peanu3oBars npuioxeHHe Ha java, kotopoe u3 daiina config untaer kpe/s! cassandra Knacrepa,
eciy Het Tabiy X co3aaér, peasm3yer hitp uurepdeiic, no3sonsOLMI NONYUHTL HHGPOMALIHIO O
TOBape, 3anucarh HHGOPMALIMIO O TOBape, NPOUHTATL OT3bIBbI, 3AMKCATEL OT3bIBbL.

dopmar daiina config

contactpoint: ip|fqdnl[,ip|fqdn]
user: username

password: password
keyspace: keyspace_name

Http pyuku KOTOpbIe 40/KHBI ObITh peain30BaHbL:
1. /get/card
2. /get/review

3. /list/reviews
4. /list/cards

5. /put/card
6. /put/review
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I[OMaIIIHee 3aJaHue

3ajlaune:

Bl paspaboruuk npuiokeHus Ui OHJIAHH-MAra3uHa MMEeKTPOHHOH TEXHUKH,
Bam HeoOX0HMO pealinioBaTh CHCTEMY XPAHCHHS JAHHBIX 110/1b30BaTENICH H TOBAPOB
MaraszuHa ¢ ucnoiabzosannem MongoDB.

3ajlanue cocTouT U3 JABYX qacTei:

Yacrs L. Cozpanne crpykrypbt 6a3sl JJAHHBIX H HATIOJIHEHUE €€ TECTOBBIMH JAAHHLIMU
TpeGosanus:
1. Cosnanne 6a3br gauusx. Hazosure 6asy pauneix shop db.
2. Cospanne komekum. Buytpy 6aibl JaHHLIX COBAANTE JABE KOMICKIINM:
- Kosutekums users: Xpanut HH(YOPMAIHIO O 3aperucTPHPOBAHHEIX 110J1B30BATEIAX
caifra,
- Konaekuus products: XpanuT Katanor TOBApOB MAraimHa,

Crpykrypa JokyMenTa users: MUHHMAILHO HEOOX0ANMan CTPYKTYpa:

id: yHuKaaBHBIT HACHTHOHKATOP HOABIOBATENN (HCIIONBIOBATL BCTPOCHHEBI 00BEKT
Objectld).

USCrname: MM HoJb30BaTeIs,

email: email aapec nonsiosarens.

registration_date: nara perncrpaumnn (ncnonssosars thi Date).

address: azpec JOCTABKN (MOKET BKJIOMATH FOPOJL, Y/INILY, IOM H KBAPTHPY).
orders_count: KOIHUECTBO CACTAHHBIX 3AKAZOB,

[Tpumep sanmuen:
{
" id": Objectld(),
"username": "Alexander",
"email": "alex(@mail.ru",
"registration_date": ISODate("2023-10-15T12:34:562"),
"address": |
"city": "Mocksa",
"street": "Kpacuonpyanas yn.",
"house_number": "16",
"apartment": "22"
fs

"orders_count": 3

Crpyxrypa aokymenra products: MunnmaneHas crpykrypa:
_id: ynukansHbiil naeHTHdgukatop Tosapa.

name: Ha3BaHUE TOBapa.

price: LieHa ToBapa.
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category: kareropus Tosapa (Hanpumep, TenedoHsl, HOYTOYKH, IUIAHIIETDI).
stock _quantity: KOIMUYECTBO €MHMLL TOBAPA HA CKIA/E.
rating: peitrunr rosapa (uncio or 0 1o 5).

[Tpumep 3anucu:

{
" id":"Objectld()",
"name":"iPhone XR",
"price":50000,
"category":"renedonnt",
"stock quantity":10,
"rating":4.5

3. Hanonnenne 6asosoro nabopa ganHbx.
JloGasbTe MHHHMYM 115Th PA3HBIX NOILIOBATENCH 1 JICCATH PAIHBIX TOBAPOB B
COOTBCTCTBYIOUIME KOJLICKIHK,

Yacre 11, Pabora ¢ 6a30ii JaHHBIX M BRITOJIHEHHE ONEpaLHif

3ajaua Nel: Tlonck pannix

Harmumre 3anpocht Ui BIBOJAA CIHUCKA OL30BATCICH, TPOKHBAIOIINX B ropojie Mocksa.
[Tonyunre cnncox rosapos kareropun "renedonnt”, CronMocTs KOTOPLIX MeHbiue 30 ThicHY
pyGuneii.

Orcoprupyiire Tosapel 110 YORIBAHUIO PEHTHHIA 1 BLIBEANTE HEPBBLIC TPH JYHILIMX IPOAYKTAL,

3apaua Ne2: Arperaums JanHbix

Paccunraiire cpeHee 3HAUEHHE HEHBI TOBAPOB KAXKJI0H Kareropuu,

Onpejenure odiiee kKoan4ecTso ToBapon kaxaoro tuna ("renedon”, "noyrdyx",
"naanier"),

Brisere cnucok noas3osareneii, copepmsumx Gosnee rpex nokynok, 0TcopTHpoBaHHbIX
110 KOJIMYECTBY 3aKA308,

3ajaua Ne3: Mnjexcaumst 1 OnTuMu3anus npon3soauTeIbHOCTH

CosjaiiTe HHACKCH UIA 1101€H category i price B KOJUICKLHH IPOAYKTOB.

Brioanure 3anpoc Ha BbiOOPKY TOBAPOB ONPEACICHHON KATEIOPHI H HOCMOTPHTE Ha
APOU3BOANTENILHOCTD 3AIIPOCA € NOMOLLLIO Oneparopa .explain().

Dopmar caaun [13:

B kauecrse peenns yactu | npeaocrassre ko Ha Python/Java s costanus crpykrypst u
Hanoauenus CYB/1

B kauecrse pewieHus yactu 2 HYKHO npeaocTaBuTh cnucok 3anpocos k CYB/]
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I[0Maumee 3aJaHue

3apaxue:

Bbl pa3pabartbieaeTe cepeuc Noroasl. 3a NOCIEAHEE BDEMSA YBENNYMNOCH KONUYECTBO HOBbIX
nons3osartenei. Kak CieAcTeune yBeNMYMNaCch Harpy3Ka Ha OCHOBHOE XPaHWAULLE AaHHBLIX U
yBENU4MIOCH BpEMA OTBETA NONL30BaTEN0. [INA pelueHna AaHHbIX Npobaem Bam HYXKHO peanv3oeartb
crpateruio Cache-aside KelwmpoBaHuA C ucnons3osaxmem Redis.

3apaume 1.

PazsepHuTe Redis (xpaHunuwe ana kewa) v PostgreSAOL (0cHOBHOE XPIHUAKLLE A3HHDIX)

[na PostgreSQL ssinonHmnTe MHMUManm3aumio Tabauus: weather nytem 3anycka ckpmnra init.sql
B PostgreSQL co3aactca Tabanua weather co cregyoummm aTpubyTamu:

- city —Ha3eaxue ropoaa

- temperature_c —Temnepartypa 8 ropoge

- humidity_pct — BnaxHoCTs BO3ayXxa

- updated_at - Bpems nocneaHero obHOBNEHMA 3anucK

B tabnuuy weather 6yayt no6asneHbl A3HHLIE U3 CKPUNTE

3apauue 2.

Paspaboraitte metos GET /weather 8 COOTBETCTBUM C NOTUKON CO CXEMBbI HMKE
B kavecTse query napameTtpoe GET /weather fonxeH NpUHMMaTL Napamerp city
Noruka metona GET /weather:

1. KnueHrt otnpaenser 3anpoc GET /weather?city=X, rae X — HazsaHue ropoaa
2. 3anpoc otnpaenserca 8 Redis 1A NOMCKE A3HHLIX B KELUE MO KAy ity
2.1 Ecnm no KAtoMy City B Kewe HalAeHbl A3HHbIe, TO Pe3ynbTaT B038PaLLaeTCA KAUEHTY
2.2 Ecnm no KAOMY City B Kelle AaHHBIE He HaWAeHs!, TO 3anpoc oTnpasnserca 8 PostgreSQL
3. PostgreSQL Bo3BpaliaeT pe3yNbTaT 3anpoca, Pe3yNbTaT 3aNpoca COXPAHACTCA B Kell
4. MMonb30BaTento BO3BpaLL3eTCa pe3ynsTat 06paboTem 3anpoca (gaHHbie U3 Kewa/u3s PostgreSQL)

B kauectse pesynstata GET /weather nomxeH 8038paliaTs BCE AaHHbIE AR YKa3aHHOIO K04a City

4. Nowcs gasrox & PostereSGL ————
* O’SE"P: 7;’;":’“ (ecau gosmix Her B xewe) o '1“
7. Begryme pesynvrar Service 5. Bepuyme pesyretar | Postgresal
(aommsie ws xewa/us PostereSQL) ‘ € e T ] ——
e oI - ==
(
! 2. Nowck fokmix & K2we
: G.Mnmma«ubf:‘ T
: 3. Bepryms pesynerar 7 Redis
|_ _Gessne w2 vewo/iamero) _ || (cacke)
To"- =5y
®dopmar caaum [13:

B KauecTee pelweHus 33aaHua 1 1 2 npeaocTassTe Kog Ha Python/Java
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HpﬂMepHLIﬁ CIIMCOK BOIIPOCOB AJIA MOATOTOBKHA K KOJIVIOKBUYMY

Bbrnok 1. MongoDB

1. ApxuTekTypa xpaHeHus AaHHblX. OnuwinTe Moaenb XpaHeHus faHHblx B MongoDB. Kakue
OCHOBHbI€ CTPYKTYPHbIE eaunHULbl ? B 4EM NnpenmyLLecTBa 1 orpaHnyeHns AaHHOro
noaxopa?

2. Mopaxoab! kK MOAENUMPoBaHUIO AaHHbIX. CpaBHuTe Embedded u Reference mogenm
NPOEKTUPOBAHUA AOKYMEHTOB. B Kakux cueHapuax NpeanoyTUTENbHEe KaXablin u3
noaxonos? MNpuseavTe NnpuMepbl MCNONb30BaHUA Y OXapaKTepu3ynTe KOMNPOMUCCHI B
npon3soanTenbHOCTH, LIeNTOCTHOCTU AaHHbIX U rmbKoCTU CXembl.

3. WHpekcaumns gaHbix, Kakme oCHOBHbIE TUNbI MHAEKCOB nogaepxusaet MongoDB?
OnuwuTe HasHavYeHne n UCNONbL30BaHWe PaanUYHbIX TUNOB UHAEKCOB. Kak MHAEKCbI
BWAIOT HA NPOV3BOAUTENBHOCTL 3anpocoB K onepaunn sanucu?

4. Arperauvs u aHanua gaHHbix. O6bAcHUTE NPUHUMN PpaboTbl arperauvoHHbIX KOHBENepoB
(aggregation pipelines) 8 MongoDB. Kakne oCHOBHbIE atanb! (stages) MCNONbL3YOTCH ANs
hunbTpaumK, rpynnUPoBKKN, COPTUPOBKU 1 06beanHEeHUA AaHHbIX? Yem arperayus
oTnu4aeTcs ot NPoCTbIX 3anpocos find()?

5. CuctemHble nonsa n naeHTudgukayus. Kakosa pones nons _id B AoKymeHTax MongoDB? N3
Yero COCTOUT CTaHaapTHLIN Objectid U Kak ero CTpyKTypa BNUAET Ha COPTUPOBKY,
YHUKanNbHOCTb U BO3MOXHOCTM WapavpoBaHus? MoxHO N UCnonb3osarh KACTOMHbIe
3HaveHma ana _id ?

Bnok 2. Redis

1. ApxuTeKTypa xpaHeHus AaHHbiX. Kak Redis opraHuayer xpaHeHue aarHbix ? Kakue
CTPYKTYpPbl A@HHbIX OH NOAAEPXMBAET U KaK OHW BNUAIOT Ha BbiGOp cueHapues
ucnonb3oBanua? OnNUWKTE NperMyLecTsa U HeAOCTaTKW in-memory NOAX0AA C TOMKN
3pEHUs NPOMU3BOAUTENBHOCTH, MaclTabupyemocTu h CTOUMOCTH.

2. ApxuTekTypHbii BIGOp: oaHonoTouHas moaens. Movemy Redis MCNONL3YeT OAHONOTOMHYIO
mopens 0bpaboTku komana? Kakue npobnemMbl peluaeT aToT NoAXOA U Kak OH BNUSIET Ha
aToMapHOCTL onepaumni? Kakue mexaHnambl KOMNEHCUPYIOT NOTEeHLUManbHbIe
OrpaHU4eHUs NPOU3BOAUTENBHOCTU B BLICOKOHArPY)XEHHbIX CUCTEMaXx?

3. Ob6ecneveHune NEPCUCTEHTHOCTH AaHHbIX, Kakne ABa OCHOBHbIX MEXaHW3ma CoXpaHeHus
AaHHbIX Ha Anck nogaepxkusaer Redis? CpasHute nogxoasl RDB (snapshots) u AOF
(append-only file) NO KpUTEPUAM: HAAEXKHOCTb, NPON3BOANTENEHOCTL, BNUSIHWE Ha
BoccraHoenenue nocne cbon n notpebneHne auckoeoro npoctpaHcTea. Kak Bbibpars
NOAXOAALLYIO CTpaTeruio?

4. OnTuMKU3aLmns ceTesoro BaanmoaencTeus: Pipelining. O6bsACHUTE KOHLEeNUMo
nannnawnHuHra B Redis. anBGAMTB nPUMep UCNONb3OBAaHWUS W OLIEHWUTE NOTEHUMANbHLINA
BbIUIPbILL B NPON3BOANTENBHOCTHK.

5. TpaH3akUMOHHOCTb W artoMmapHbeie onepauun, Kakve komanab! u KOHCTPYKUMK
nenonb3yrTes ansa paboTbl ¢ TpaH3aakuuamn B Redis? B yem 3akntovatorcs knovessie
OTNMHUVA TpaH3akuui Redis OT Knaccuieckux pensiumoHHblx ? Kakue orpasmyeHns cneayer
YYUTBIBATE NPU UX NCNONL30BAHNK?

OJEeKTPOHHBIN JIOKYMEHT



bnok 3. S3-xpaHunuuia

1. Jpontouun cucrem xpaHeHusn. CpasHute 6noyreie, hannossle N o6beKTHbIe
XpaHunuuia no KNioYeBsbIM KpUTEpUSIM: eAUHWULA AaHHBIX, CTPYKTYpa opraHn3aumm
AaHHBIX, NPOTOKONbLI AOCTYNA, MacLITabUpyemMocTb U ONTUMANbHLIE CUEHapUK
MCNONb30BaHWA,

2, ApxurekTypa $3. OnuwmnTe TPeXKOMNOHEHTHYIO apXUTEKTYPY S3: ceTeBoi ypoBeHb/API
Gateway, CEPBUC XpaHeHWA [laHHbIX U cepBuc MeTagadHblx. Kakve sapaum pewaer
Kaw bl KOMMNOHEHT U Kakne TeXHONOrmu NcnonbayloTes (Hanpumep, Erasure Coding,
Consistent Hashing)?

3. Tunbi 6akeToB. B Yem 3aKNoHaloTCa KNIOHEBbLIE PAasNnYns Mexay yHuBepcanbHbiMu
Bakeramu (General-purpose), bakeramu ¢ gupexktopuamu (Directory buckets) n TabnuuHsIMK
Gakeramu (Table buckets)? [Ins kakmx paboumx Harpy3ok npeaHasHaveH Kaxabin Tun?

4, Knaccbi xpaHeHus 3. OnuwmTe nepapxuio Knaccos XxpaHeHus ot "ropaumnx” K
"XOI'IOJJHI:IM" AaHHbIM. Yem otnuvatorca rapaHdTim 0CTYNHOCTU, CTOMMOCTL U CKOPOCTL
aoctyna mexay S3 Standard, S3 Standard-IA, S3 Glacier n S3 Express One Zone?

5. CrpykTypa o6bekra §3. Yo Takoe 06bekT B 53 1 U3 Kakmx KOMNOHEHTOB OH cocTonT? B
Yem pasHULa Mexay CUCTEMHbLIMM U NONbL30BaTENbCKUMIU METAAHHLIMK, 8 Talke Mexay
MeTafaHHbIMK U Terammn obbekra?

Bbnok 4. Apache Kafka

1. Jeontouns cucrem obmeHa coobeHnamm. CpasHute TpaguUMOHHbIe o4epean
coobuieHun (Message Queues), cuctembl nyGnukaumn-noanncky (Pub-Sub) n noTokosbie
nnargopmel (Streaming Platforms) No KNYeBLIM KPUTEPUAM: MOLENb AaHHbIX,
MacTabupyemocTb, rapaHTum nopsiaka 4OCTABKM U BO3MOXXHOCTL NOBTOPHOMN 06paboTtku
A@HHbIX.

2: MNpo6nemMbl NpsAMO UHTErpaunM B pacnpeaeneHHbix cuctemax. Kakue Tpu 0OCHOBHbIe
rpynnel npobnem peluaer BHeapeHune Gpokepa (NOTOKOBOI NNaThOpMbl) BMECTO NPSIMOro
B3aUMOLENCTBMA MEXAY NPOAIOCepamn U KoHCbloMepamn? KpaTko oxapaktepusyinre
KaXayo.

3 ApPXUTEKTYPHbIe KOMNOHeHTbI Kafka. OnuwinTe HaaHaveHne u Baaumopeincremne
OCHOBHbIX KOMINOHEHTOB apxuTekTypsbl Kafka: Producer API, Consumer API, Kafka Connect,
Kafka Streams u ksqlDB.

4. Tonuku n napTuumrK. Y0 Takoe Tonuk U napTuums B Kafka? Kakyio ponk urpaer knio (key)
coobLieHus Npy onpegeneHnn napTuumum Ans sanuen? Kakosbl nocneacteus ssibopa
cTpaTernm ¢ Knvom 1 6ea kniova Ans Nopaaka AoCTaeku U 6anaHcUpoBKKU Harpyaku?

5. Pennukauus n HapneXHocTb. OnNuKTe NPoLEece pennukaumm AaHHblx B Kafka. Yto Takoe

ISR, nuaep, onnoeep u High Watermark? Kak HacTpowka acks Ha npoglocepe BNuseT Ha
rapaHTun AOCTaBKN U 3aePXKKY?

OJEeKTPOHHBIN JIOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3aganue OtBer KomMmnerenmus
n/n
1. | Hasosure cBoiictBo ACID, obecnieunBaroiiee Isolation VK-6

M30JIAITINI0 TpaH3akimii B PostgreSQL.

2. | Ykaxkutre MexaHu3M uHIEKCOB B PostgreSQL s B-tree OIIK-2
YCKOPCHUS TIOUCKA.

3. | HazoBute pe3ynbrat NpMMEHEHUs TPAH3aKLIHU B Data consistency IK-3
PostgreSQL.

4. | Ykaxute GopMar mpe3eHTalul TPaH3aKIui B Diagram IK-4
PostgreSQL.

5. | Ykaxute npuHiun CAP-TeopeMsl 1iist BBIOOpa MEXKAY Consistency YK-6
COTJIACOBAHHOCTBIO U JIOCTYITHOCTBIO.

6. | HazoBute TeopeMy IJisl pacrpe/ieIiecHHBIX CUCTEM, PACELC OIIK-2
OIHUCHIBAIOIILYI0 KOMIPOMHCCHI.

7. | YkakuTe CIeICTBUE UCIIOIb30BAHUS PEIUTHKAIINHI B High availability IIK-3
Cassandra.

8. | Hazosute cnioco6 nemonctpanuu CAP-TeopeMbr. Case study [1K-4

9. | HazoBute Tunm NoSQL 0a3bl JaHHBIX, HCIIOJIB3YEMOH B Key-Value YK-6
Redis.

10. | VkaxuTe XpaHWInIne i 00beKToB B S3. Object storage OIIK-2

11. | HazoBure npeumyinectBo KV-xpanumuir kak Redis. Fast access [K-3

12. | Ykaxwute MeTO/ MPeACTaBACHUS TaHHBIX B Redis. Key-value pairs I1IK-4

13. | VkaxuTe HHCTPYMEHT JJIsl aHAJTUTHYECKUX 3aIPOCOB B Column-oriented VK-6
ClickHouse.

14. | Ha3oBuTe ouepenb COOOIIECHHI s TOTOKOBOM Message queue OIIK-2
o0pabotku B Kafka.

15. | Vkaxure npumenenue ClickHouse B aHanmuTuke. Big data queries I1K-3

16. | HazoBwure dopmar otuera o ClickHouse. Analytical report [1K-4

17. | Hazosure tpera B NewSQL 151 COBMECTHMOCTH C Hybrid YK-6
SQL.

18. | Ykaxwure Mozes qanasix B MongoDB. Document-oriented OIIK-2

19. | Ha3ogwure ciencreue MacirabupoBanus B MongoDB. Horizontal scaling IK-3

20. | VkaxuTe crioco0 mpesentanuu NewSQL TpeH1oB. Presentation T1K-4

DNEeKTPOHHBIA JOKYMEHT
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