MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMmBbl
6a30BOro BBICLIET0 00Pa30BAHMs
10 HAIPaBJICHUIO NOATOTOBKH
09.03.01 MupopmaTrKa U BHIYUCIUTEIbHAS TEXHUKA,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
Tumonunsim B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

TexHoJi0oruM XpaHeHUs U 00PA0OOTKHU JAHHBIX

Hanpagnenue noarotoBku: 09.03.01 HudopmaTuka U BBIYUCIUTEIbHAS
TEXHHUKA

Hanpasnennocts (mpoduis):  BhuucaIuTeNbHbIE CUCTEMBI U CETH

dopma oOydeHUS: OuHas

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUZIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIIOPATHBHOW MH()OPMAIIIOHHOM CHCTEMBI yIPaBICHUS
YHHBEPCHTETOM H COOTBETCTBYET OPHUTHHATY

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID noxnucu: 5665
Moanucan: 3aBemyromwmii kKadenpoit Hyrosuu Beponuka
EBrenpeBHa
Jata: 01.09.2026




1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

HuctunnuHa ¢GopMHUpPYET CHUCTEMHOE TMPEACTABICHUE O TEXHOJIOTHIX
XpaHEeHHsI U 00paOOTKM TaHHBIX, IPUMEHIEMBIX MPU Pa3pabOTKe MPOTPAMMHBIX
npoaykToB. IlepBwlii ceMecTp MOCBSIIEH pPEISUUOHHBIM 0a3aM JaHHBIX Ha
npumepe PostgreSQL u  oxBaThIBae€T KOHILENTYaJbHOE MOJEIUPOBAHUE,
PEJSIMOHHYI0 MOJIENb, HOpMaIM3aIuio, si3bik SQL, orpaHu4eHus 1eI0CTHOCTH,
UHJCKCHI, IPEJICTABIICHNUS, TPAH3aKI[UU, ONITUMH3AIIMIO 3alIPOCOB, PAa3BEPTHIBAHNE
0a3bl JaHHBIX W MporpaMMHbIi qoctyn u3 Java yepe3 JDBC, JPA u Hibernate.
BTtopoii cemecTp MOCBSIIEH COBPEMEHHBIM HEPEISIMOHHBIM U aHAIUTUYECKUM
TEXHOJIOTHSIM XpaHeHWs naHHbIX, Bkmodas MongoDB, Redis, ClickHouse,
Prometheus, crek Elasticsearch, Logstash, Kibana, a Tak:ke OCHOBBI IOCTPOCHUS
MMOTOKOB MTOATOTOBKH JIaHHBIX ¢ Ucnoiab3oBaHueM dbt u Airflow. Ha npaktuyeckux
U J1a00paTOpPHBIX 3aHATHSAX OOydYaroIMecs TMOCIeA0OBATEIbHO MPOCKTUPYIOT
MOJEJNb IAHHBIX, PEATTN3YIOT CXEMBbI U 3alIPOCHI, NOJKIIOYAIOT Java-IIpUIIOKEHHUE K
0a3e JaHHBIX, OCBAMBAIOT pa3HbIE MOJIETU XPAHEHUS, BBITIOJIHAIOT 3arpy3Ky,
00paboTKy W HaOJIIOJICHUE JaHHBIX, a TAK)XE TOTOBSIT TEXHUYECKOE OIHMCAHHE
MIPUHATHIX PEIICHUM.

[lenbt0 OCBOEHUS IUCHUIUIMHBI SIBIsETCS (POPMUPOBAHUE CIIOCOOHOCTH
HCIIOJIL30BaTh COBPEMEHHBIE TEXHOJIOTUM XpaHEHUs] U OOpaOOTKM JaHHBIX U
pa3pabarbiBaTh MPOTPaMMHBIE pelieHus: Ha Java, paboTaroiiue ¢ pesiuOHHbIMU,
HEPENAIMOHHBIMYU, aHATUTHYECKUMHU U BPEMEHHBIMU XPAHUIUIIAMU B YCIOBHSIX
TpeOoBaHMI LEJTOCTHOCTH, POU3BOIUTEILHOCTH, 0e30macHOCTH u
COIIPOBOK/IAEMOCTH.

Jns MOCTHKEHUS TIOCTaBJIEHHOW 1€MW B paMKaX JUCHUIUIMHBI PeiaeTcs
KOMIUIEKC 3a]1a4, HallpaBJICHHBIX Ha (POPMHUPOBAHUE Y 00YUAIOIINXCS CIIOCOOHOCTH
—  TPOEKTUPOBATH KOHLENTYaJlbHbIE U  JIOTMYECKUE MOJEIU  JIaHHBIX,
HOPMAaJIM30BaTh PEIAIIMOHHBIE CXEMBbI, co3laBaTh 00beKThl PostgreSQL, mucaTth
3anpocel SQL, ympaBisaTh TpaH3aKIUSMU M HWHICKCAMH, TOAKIIOYaTh Java-
npwiokeHus: k 6aze manabix yepe3d JDBC, JPA u Hibernate, BeiOupaTh MOEHb
XpaHEeHMsI JTaHHBIX TIOJ XapakTep 3a;auyd, ucnoib3oBath MongoDB, Redis,
ClickHouse, Prometheus u crex FElasticsearch, Logstash, Kibana, ctpouts
BOCIIPOU3BOJIMMbBIC TMOTOKH TIOJTOTOBKUA JIaHHBIX U OQOPMIIATH TEXHHUYECKYIO
JIOKYMEHTAIIHIO.

2. [Inanupyemble pe3yabTaThl 00yUeHUs MO0 AUCLUILTHHE (MOAYIIO).

[lepeyens (GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
nporpamMmsbl (KOMIIETEHIIU) B pe3ysibTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):



OIIK-3 - CmocobeH WHCMONBb30BaTh COBPEMEHHbBIE HH(POPMAIIOHHBIC
TEXHOJIOTUH ¥ TPOTrpaMMHO-aINapaTHbIE CPECTBA, B TOM YHCIIE OTEYECTBEHHOTO
POU3BOJICTBA, IIPH PELICHUHU 3a1a4 MPOPECCUOHATIBHOMN 1A TEIbHOCTH;

OIIK-6 - CroocobeH pa3pabaThiBaTh aIrOPUTMbl M KOMIIBIOTEPHBIE
MPOrPaMMBbI, IPUTOAHBIE JIJISI MPAKTUYECKOTO IPUMEHEHHSL.

OOyueHnue 1Mo JUCIUIUTHHE (MOTYIIIO ) TIPEIIToIaraeT, 4YTo 1Mo ero pe3yabTaTaM
oOydaromuiics: Oyaer:

3HaTh:

- pOJIb JaHHBIX, 0a3bl JAHHBIX, CUCTEMbl YINpaBlieHUs Oa3aMu JAHHBIX U
UH(OPMAITMOHHON CUCTEMBI B IPOIPAMMHOM IPOJIYKTE

- YpOBHM aOCTpakUMM B CHCTEME YIpaBJIeHHS 0a3aMu JaHHBIX U
pacrpeiesieHue OTBETCTBEHHOCTH MEXK Ty TPUIIOKEHUEM U XPaHWIIUILEM

- KOHLENTYaJlbHOE€ MOJICIMPOBAHUE MPEIMETHOM 00J1acTH, CYUIHOCTH,
aTpuOYTHI, CBSI3U U OTPAHUYCHUS

- HOTAIlUM MOJICJIMPOBAHUS JaHHBIX, BKItoyas Hotauuio Yena, IDEFIX u
CBSI3U C BHEIITHUMH KIIFOYaMU

- PEJISIIIMOHHYIO MOJIEIb IAHHBIX, TOMEHBI, aTPUOYTHI, KOPTEKHU, OTHOIICHHUSI,
KJIFOYM ¥ OTPAHUYEHHUSI 1IEJIOCTHOCTH

- oIeparuu peasiuOHHON anreOphl U UX CBSA3b C KOHCTpYKUIMsIMU SQL

- ycrpoiictBo PostgreSQL, 6a3bl JaHHBIX, CXEMBbI, TaOJIUIIbI, TUTBI JAHHBIX,
MpeCTaBIICHUS, MHACKCHI U TaOJIMYHBIC MPOCTPAHCTBA

- s3pik  SQL, BBIOOPKY, COENMHEHHMs, TOA3AIPOCH], arperupoBaHHUe,
IPYNIUPOBKY, BHEITHUE COCIMHEHUS U U3MEHEHHE JIAaHHBIX

- (QYHKIIMOHAJIBbHBIC 3aBUCUMOCTH, H30BITOYHOCTh, AHOMAJHH, KIIOYH,
3aMbIKaHHE U MOKPBITHE 3aBUCUMOCTEN

- HOpMasibHbIe ()OPMBI OTHOIICHWH, BKJIIOYAas MEPBYIO, BTOPYIO, TPETHIO
HOpMalibHbIE  (popMmBI, HOpMaibHyl0 (opmy boiica-Kogna u  yeTBepTyro
HOPMaJIbHYIO (hopmMy

- Tpan3akuuu, cBoiictBa ACID, ypoBHM wu30IsAIMH W TPOOJIEMBI
MapasuiesIbHOrO AOCTYIA K TaHHBIM

- NPUHLMIOBL onTUMU3aUUK 3anpocoB PostgreSQL, muianbl BBITIOTHEHUS,
CTaTUCTHUKY, HHICKCHI U BBIOOP CTPATETUN COCTMHCHHUS

- IPOrpaMMHBIN TOCTYN K JaHHBIM U3 Java uepe3 JDBC, myn coenunennii u
00paboTKy OmMOOK paboThI ¢ 62301 JaHHBIX

- MPHUHIMIBI 00BEKTHO-pENIAIMOHHOrO oToOpaxkenusi, JPA, Hibernate,
CYIIIHOCTH, CBSI3U, KOHTEKCT COXPAHEHUS U TPAH3AKIIUU MMPUII0KEHUS

-  MOJENM HEPENSALMOHHBIX XPaHWJIUII, BKJIOYas KIIOY-3HAUYCHHUE,
JIOKYyMEHTHYI0, KOJIOHOUHYIO, TPa()OBYIO U BPEMEHHYIO MOJIEIH



- ycrpouictBo MongoDB, koyekmuy, 1OKyMEHTBI, HHAEKCHI, arpErupoBaHue
U IPOEKTUPOBAHKE JOKYMEHTHOU MOJENIN

- ycrpoiicTBo Redis, CTpyKTypbl JaHHBIX, CPOK KU3HU KITHOUYEH, KIUTUPOBAHHE
U CIIeHapHH OBICTPBIX Orepaiui

- ycrpoiictBo ClickHouse, komoHOYHOE XpaHEHHE, MAPTUIIMOHWPOBAHUE,
C)KaTHe U aHATUTHYECKHE 3aIpPOChI

- ycTpoiicTBo Prometheus kak BpeMEHHOTO XpaHUITUIIA METPUK U TTPUHITUIIBI
3ampoca BPEMEHHBIX PSIIOB

- Hasnauenue Elasticsearch, Logstash u Kibana mpu moucke, 3arpyske,
XPaHEHUH U BU3yaJIbHOM aHaJu3€ COOBITUI

- HazHadyeHue dbt u Airflow npu mocTpoeHHH BOCIPOU3BOJAUMBIX MOTOKOB
MOJATOTOBKHU U 00paOOTKH TaHHBIX

Ymersb:

- YMETh MOJICTTUPOBATh NMPEIMETHYIO 001acTh Iipu noMouu ER-guarpamm u
IDEF1X B ycnoBusix pa3paO0oTKu HH(POPMAMOHHOW CUCTEMBI

- YMETh IPOEKTUPOBATh PEIALMOHHYIO cxemy npu nomouu PostgreSQL n
HOpMaJbHBIX (OPM B YCIOBUSAX TpeOOBaHUM LEITOCTHOCTH M MHUHHUMM3ALUU
U30BITOYHOCTH

- YMETh cOo3/1aBaTh 00BEKTHI 0a3bl JaHHBIX Npu nomoinu SQL B PostgreSQL
B YCJIOBHSIX OTPaHUYEHUH JOMEHA, KIIIOUel U CBA3EH MEXIy TabInaMu

- YMETh MHUCATh 3alpOChl BEIOOPKU U U3MEHEHHUSI JaHHBIX NTpH omoinu SQL
B PostgreSQL B ycl10BUSX HECKOIBKUX CBSI3aHHBIX TAOJMI]

- YMEThb ONTUMH3UpPOBaTh 3anpockl npu nomomu EXPLAIN, uHaekcoB u
aHaJIM3a IUIaHa BBIIOJIHEHUS B YCIOBUAX OTPAaHUYEHUI BPEMEHHU OTBETA

- YMETh YHPABJIATH TpaH3akuusaMH npu nomowmu PostgreSQL B ycnoBusx
[apaJJIENbHOTO JTOCTYIIA U Pa3HBIX YPOBHEU M30JIALIMH

- YMETh MOJKII0YaTh Java-npuioxkeHue K 6aze gaHHbIx npu nomoiu JDBC
B YCJIOBUSX 0€30IMacHOM 00paboTKH mapaMeTpoB U OIIMOOK

- YMETh PEaau30BBIBaTh CIOM JOCTyna K JaHHbIM npu nomomu JPA u
Hibernate B ycnoBusix pabGoThl € CYIIHOCTSIMH, CBSI3IMH M TpPaH3aKIHSIMHU
MIPUIIOKEHUS

- YMETb IPOEKTUPOBATh AOKYMEHTHYIO MOJENb Ipu nomomu MongoDB B
YCJIOBHSIX BJIOKEHHBIX JAHHBIX U 3aIIPOCOB 110 TOKYMEHTAM

- YMETb UCMOJIb30BaTh Redis mpu mOMOIIM CTPYKTYp AaHHBIX U CPOKOB KU3HU
KJIFOUEH B YCIIOBUSIX KALLIMPOBAHUS U OBICTPBIX ONepalui

- YMETh NPOEKTUPOBATh aHAIUTHYECKYIO Tabmuiy npu nomouu ClickHouse
B YCIIOBUSX OOJIBIITUX 00HEMOB COOBITHIA U arpEeTUPYIONINX 3aPOCOB

- YMETb XpaHUTh U 3allpalliiBaTh BPEMEHHbIE bl pu noMoiu Prometheus
B YCJIOBHSIX cOOpa METPUK MPHUIIOKEHUS



- YMETh 3arpy’kaThb W HCCJIEAOBATh >KyPHAJIBbHBIE COOBITHS TIPH TTOMOIIH
Elasticsearch, Logstash u Kibana B ycioBusix nouvcka u puibTparuu cooOIeHHIA

- yMeTh ONUCHIBaTh TpeoOpa3oBaHusi HaHHBIX mpu nomomm dbt u
IUTAHUPOBATh BBIIOJIHEHHWE TMOTOKOB mpu momomu Airflow B ycrmoBusix
BOCITPOU3BOAMMON 00pabOTKH

- YMETh TOTOBUTH TEXHUUYECKYIO TOKYMEHTAIMIO 10 MOJEIU JaHHBIX, CXEME
XPpaHEHWsI, 3aIPOCaM, OTPAHUICHUSAM, TPAH3AKIIUSIM U POTPAMMHOMY TOCTYITY

Baagers:

- HaBBIKOM MOCTPOEHHUSI KOHIIENTYAIbHOMN U JIOTUYECKOW MOJEIH TaHHBIX JJIsI
NPUKJIAAHON HHOOPMAIMOHHONW CHCTEMBI

- HaBBIKOM co3haHusA cxeMbl PostgreSQL ¢ orpaHnyeHus MU LEIOCTHOCTH,
MHJIEKCAMHU U MPEJICTABICHUSIMU

- HaBBIKOM pa3paboTku SQL-3ampocoB pa3HOM CIOXHOCTH U OIEHKH HX
TIJIaHA BBITTOJIHEHUS

- HaBBIKOM yIOpaBJEHUS TPaAH3AKIUSIMU U TPOBEPKOU MapajIebHOTO
JOCTYTa K JAHHBIM

- HaBBIKOM pa3palboTKu Java-koja /i noctymna k ganasiM uepe3 JDBC, JPA
u Hibernate

- HABBIKOM BBIOOpA MOJIETM XPAHEHUS JAHHBIX MMOJ (PYHKIMOHAIbHBIE U
AKCIUTyaTallMOHHBIE TPEOOBAHMS

- HaBbIKOM paboTel ¢ MongoDB, Redis, ClickHouse, Prometheus u crekom
Elasticsearch, Logstash, Kibana

- HaBBIKOM MOATOTOBKHM BOCIIPOM3BOAMMOTO MOTOKAa 0OpaOOTKH NAaHHBIX C
ucnosibzoBanueM dbt u Airflow

- HaBBIKOM TMOATOTOBKM TEXHMYECKOM JIOKYMEHTalMh MO XPaHEHHUIO,
00paboTKe ¥ MPOTPAMMHOMY JIOCTYITY K JJAHHBIM

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OO6miast TPYJIOEMKOCTh AMCIUIUIMHBI (MOIyns) coctaBisier 8 3.e. (288
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem gucruIuHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOyJammmxcss ¢ MeJarorTMYecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX yCIIOBUSX,
IIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI

Bcero| Cemectp




Ne3 Neq

KonrtakTHas paboTa mpu NpOBEICHHH YICOHBIX 3aHATHI (BCET0): 160 80 80
B tom uucne:

3aHATHUS JICKIHOHHOTO THIIA 64 32 32
3aHATHSI CEMHHAPCKOTO THIIA 96 48 48

3.3. O6beM aucCHUIUIMHBL (MOIYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpHOM MpOrpaMMbl Ha HHBIX  YCIOBUSX, TpPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTeCTallMK cocTaBiisieT 128 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 MHAUBUAYAJIBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Y4€HHMH, O0BEM IUCUUIUIMHBI (MOAYISI) MOXKET OBITh peaan30BaH
HOJIHOCTBHIO B (hOpPME CaMOCTOSITEIbHONW pabOThl 00yUaIOUINXCs, a TaKKe B popme
KOHTAaKTHOM PabOThl OOYYalOIIUXCSl C MEAAroruuecKuMu paOOTHUKaMU U (WIIH)
JULAMU, PUBJIEKAEMBIMH K peaiM3alii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU NPOBEIECHUU TPOMEKYTOUHOMN aTTECTALINH.

4. ConeprkaHue JUCHIUTUIMHBI (MOIYJIIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 basmr JAaHHBIX U CUCTCMbI YIIPAaBJICHUSA JAaHHBIMHA

PaccmaTpuBaemble BOTIPOCH:

- 0a3a JaHHBIX, IpeAMETHAs 001acTh, MHOPMAIOHHAS CHCTEMa U CUCTEMa yNpaBJIeHUs 0a3aMH JaHHBIX;
- JOCTOMHCTBA IIEHTPAIM30BAHHOTO XPAHEHMS TAHHBIX U YPOBHHU a0CTPAKIIUHL;

- pomu pa3paboTunKa, aIMIHACTPATOPA JAHHBIX U MPUIOKEHHUS B )KU3HEHHOM IIUKJIE JaHHBIX.

2 KOHHCHTy&J’IBHOC MOACIINPOBAHUC HpeHMeTHOﬁ o0acTu

PaccmarpuBaemble BOIIPOCHL:

- CYIIHOCTH, aTpUOYThI, UIEHTU(DHUKATOPHI K OTPaHUUEHHS TIPEIMETHOM 001acTH;

- CBA3U OJJUH K OAHOMY, OAMH KO MHOI'MM U MHOT'M€ KO MHOTHUM;
- HOTalus YeHna u nepexo OT onrMcaHus HpeﬂMCTHOﬁ 00J1acTH K MOACIN JaHHBIX.

3 Jlormueckoe moxenmposanue u IDEF1X

PaccmatpuBaeMbie BOTIPOCHL:

- CYLIHOCTH, IEPBUYHBIC KIIIOYH, BHELIHHE KIIOYH U 3aBUCHMBIC CYI[HOCTH;
- 00s13aTeNnbHbBIE U He00s3aTeNbHBIE CBSI3U MEXKAY CYIIHOCTSIMHY,

- IpeoOpa3oBaHNe KOHIENTYaIbHOH MOJIEIIH B JIOTHYECKYIO CXEMY.

4 P CIBIOUOHHAA MOACIb JaHHBIX

PaccmarpuBaembie BOIPOCHI:

- IOMEH, aTpuOyT, KOPTEXK, OTHOLICHHUE M CXeMa OTHOIICHUS;

- IEpBUYHBIN, MOTEHIIMAJIbHBIN U BHEUTHUH KIIIOY;

- OTPaHUYCHUS IIETIOCTHOCTH U CBSI3b PEIBIUOHHON MoJienu ¢ Tabmumamu SQL.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Pensiunonnas anre6pa u ocHoBbl SQL

PaCCManI/IBaeMI:Ie BOIPOCHI:

- BI)IGOpKa, MpOCKIKsA, COCIUHCHUEC, OGT)C)II/IH@HI/IG, Pa3HOCTL U ACKAPTOBO NPOU3BCACHUC,
- BEIp@KEHUE OTepaliii peJIIMOHHON anreOpsl cpeacTtBamMu SQL;

- 001I1ast CTPYKTYpa 3ampoca U MOPSI0K JOTHYSCKOH 00pabOTKU TaHHBIX.

Apxurekrypa PostgreSQL

PaccmarpuBaeMble BOIIPOCHI:

- 0a3a IaHHBIX, CXeMa, TaOIMYHOe IPOCTPAHCTBO M 00BeKTHAA opranu3ayst PostgreSQL;
- THIIBI JAHHBIX, TI0CIEA0BATEIbHOCTH, OTPAHMYCHHS 1 IPEICTaBICHHUS;

- POJIb CHCTEMHOTO KaTayiora u mpas goctyna B PostgreSQL.

Co3nanue pensaiuoHHoN cxembl B PostgreSQL

PaCCManI/IBaeMI:Ie BOIPOCHI:

- CO3JJaHUC U UBMCHCHHUC Ta6HI/IH, NEPBUYHBIX U BHCIIHUX KJ'IIO‘-ICFI;

- orpannuenuss NOT NULL, UNIQUE, CHECK u cchutouHast eIOCTHOCTb;
- KaCKaaAHBIC ﬂeﬁCTBHﬂ 1 npaBujla KBMCHCHUS CBA3aHHBIX JaHHBIX.

3anpocsk! BeIOOpKU B SQL

PaCCManI/IBaCMLIe BOIIPOCHI:

- (I)I/IJ'IBTpaHI/Iﬂ, COPTHUPOBKA, BBIPAKCHUS U pa6OTa C HCOIPCACICHHBIMU 3HAYCHUAMMU,
- COCAMHCHMUS HECKOJIBKHUX Ta6HHH 1 IOA3aIpoChl;

- KBAHTOP CYIIECTBOBAaHNA U MMPOBCPKA HAJTNYIUA CBA3aHHBIX JTaHHBIX.

ArperupoBaHue U aHATUTHYECKUE BO3MOXKHOCTH SQL
PaccMarpuBaeMble BOIIPOCHL:

- arperaTHble QYHKIIUH, TPYIITUPOBKA U (PUIBTPAIHS TPYIII;

- BHCIIHHUEC COCIUHCHHN U COXPAHCHUEC CTPOK oe3 COOTBCTCTBHﬁ;
- OKOHHBIC ()YHKIINH, pa30ueHue, TOPSIOK H paMKa OKHA.

10

N3menenne JAaHHBIX U IPCACTABJICHUA

PaccmarpuBaemble BOIPOCHL:

- BCTaBKa, OOHOBJICHUE U YaJIEHHE CTPOK;

- PE/ICTABIICHNUS], MATEPUAIN30BAHHBIE NIPE/ICTABJICHHSI U OTPAHHUUYEHNST OOHOBIISIEMOCTH;
- MOATOTOBKA TECTOBBIX JTAHHBIX M KOHTPOJIb U3MEHEHHH.

11

CDYHKIII/IOHaJ'IBHBIC 3aBUCUMOCTH U HOpMAJIN3allnuAa

PaccmaTpuBaemble BOTIPOCHI:

- N30BITOYHOCTD, AHOMAJIUH BCTABKH, YIAJICHHUS 1 OOHOBJICHHUS;

- (hyHKIMOHAIbHAS 3aBUCUMOCTB, KJIFOU, 3aMBIKAaHHE M IOKPBITHE 3aBUCHMOCTEH;

- IiepBasi, BTOpasi, TpeThbs HOpMaJIbHbIe ()OPMBI 1 HOpMasbHas opma boiica-Konna.

12

MHOT03Ha4YHbIE 3aBUCUMOCTH U KaU€CTBO CXEMBI

PaccmarpuBaemble BOIPOCHL:

- MHOT'O3Ha4Has 3aBUCUMOCTb M YeTBEepTasi HopMajbHas Gopma;

- JEKOMIIO3HLUS O€3 MOTEPh M COXPAHCHNE 3aBUCHMOCTEH;

- KOMIPOMHUCC MEXAY HOpMaJIU3alueil, IpOCTOTOH 3alIpOCOB U MPOU3BOAUTENBHOCTBIO.

13

Nunexcel n onTumu3zanus 3anpocoB PostgreSQL
PaccmaTpuBaemble BONIPOCHI:

- Ha3HAYCHHUE MHAEKCOB U OCHOBHbIE TUIIbI HHAEKCOB PostgreSQL;
- IIJIaH BBITTOJIHEHMS 3ampoca, ctatuctuka 1 EXPLAIN;

- BBIOOD CTpAaTernu COSANHEHNS ¥ IPUUUHBI MEUICHHBIX 3a1IPOCOB.

14

TpaH3akuuu U napajjiesbHbIN 10CTYI
PaccmarpuBaemble BOIPOCHI:

- corictBa ACID u rpaHuiibl TpaH3aKIIMH;

- MPOOJIEMBI TAPAIUIETBHOTO TOCTYIIA ¥ YPOBHU HU3O0JIAIUH;
- OJIOKUPOBKH, BEPCHU CTPOK U pa3penicHre KOH(DIUKTOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

15

Hoctyn k nannbiM u3 Java uepe3 JDBC

PaccmaTpuBaemble BOIIPOCHI:

- coeanHenue ¢ PostgreSQL, noaroToBieHHbIe 3anpock 1 00paboTKa pe3ynbTaToB;
- IyJ1 COeAMHEHUH, TTapaMeTphl MOJKITIOYESHUs 1 00padoTKa OMMO0K;

- 6€30I1aCHOCTH TAPaMETPOB 3aIPOCa U YIPaBIECHHE TPAH3AKIUAMH IPHIOKCHUS.

16

OOBeKTHO-PEISAIMOHHOE 0TOOpakeHue B Java

PaccmaTpuBaemble BOIPOCH:

- cymHOCcTH JPA, CBSI3M, KOHTEKCT COXpAaHCHHS M )KU3HEHHBIN ITUKIT 00BEKTa;

- cpencTBo Hibernate, 1eHHUBBIC 3aTpy3KH, KacKaIsl ¥ MPOOIeMa JHITHUX 3aIpPOCOB;
- TPaHHUIIBI CJI0S JOCTYNA K IaHHBIM B Java-IpUIIOKEHNH.

17

HepeHHHI/IOHHBIC MOACIIN XpaHCHUA TaHHBIX

PaccmatpuBaembie BOIPOCHI:

- IPUYUHBI MOSBJICHUS HEPEIAIIMOHHBIX XPAHWJIMII U OTPaHUYCHUS YHHUBEPCATHHOMN PENIIUOHHON
MOJIEIIH,

- MOJIeNH KJIF0U-3HAaUYeHHUE, JOKYMEHTHAs, KOJIOHOYHAS, rpad)oBas U BpeMeHHAs;

- BEIOOp MOJIENTH XpaHSHHS IO XapaKTepy 3allpocoB, 00beMy U H3MEHIMBOCTH JaHHBIX.

18

PaCHpeILCJICHHI)IC JAaHHBIC U COI'JIaCOBAHHOCTbD

PaccmaTpuBaeMble BOPOCHI:

- MacIITabupoBaHHe, PEIUIUKALIUS, CEKIIHOHUPOBAHHUE M OTKa30yCTONUNBOCTb;

- Teopema CAP 1 KOMIPOMHCCHI COTJIACOBAHHOCTH, JOCTYIHOCTH U YCTOHYHMBOCTHU K pa3e/ICHHIO CETH;
- TpeOOBaHUS K pacIpeielIeHHOH 0a3e TaHHBIX B IPUKIIJHON CUCTEME.

19

HoxymenTtHas moaens MongoDB

PaCCManI/IBaCMHe BOIIPOCHI:

- 0aza JAAHHBIX, KOJUICKIUA, JOKYMCHT U BJIO’KCHHAA CTPYKTYpa,

- IPOCKTUPOBAHUC JOKYMCHTA C YYCTOM CLHCHAPUCB UTCHUS U 3aIIUCU;
- OrpaHUYCHHA ACHOpMAJIN3alluu U Z[y6J'II/IpOBaHI/I$[ JaHHBIX.

20

3anpocs! 1 arperuposanue B MongoDB
PaccmarpuBaemble BOIIPOCHL:

- ¢punpTpanys JOKYMEHTOB, IPOEKIH, COPTUPOBKA U OOHOBIICHUE;
- uHAekcbl MongoDB u BnusiHME UHIEKCA Ha TIOUCK;

- KOHBeWep arpernpoBaHus U IPeoOpa3oBaHue JOKYMEHTOB.

21

Xpanunuuie kirod-3HaueHue Redis

PaccmarpuBaeMbie BOIIPOCHL:

- KJIFOYH, CTPOKH, CITUCKH, MHOXECTBA, XK U yIOPSA0YCHHbIE MHOXECTBA;
- CPOK JKH3HH KJIFOYEH, BBITECHEHHE U KIIIUPOBAHUE;

- CLIeHapuH ucnoib3oBaHus Redis B Java-nipunoskeHum.

22

KBH_II/IpOBaHI/Ie K COIIaCOBAHHOCTH AAHHBIX
PaccmarpuBaemble BOIPOCHL:

- ma0JI0HBI YTSHUS Yepe3 KA U 3aIUCH Yepe3 KA1

- yCTapeBaHUE JaHHbBIX, MHBATUIAIMS U CPOK KU3HH;

- pucku HecoriacoBaHHOCTH Mexay PostgreSQL u Redis.

23

Komonounas amammrudeckas CYBJ] ClickHouse
PaccmaTpuBaemble BOIIPOCHI:

- KOJIOHOYHOE XpaHEeHHe, CKaTHe U BEKTOpHast 00paboTKa;

- Tabnumpel MergeTree, mapTUIIHOHMPOBAHNE W COPTUPOBOYHBIN KITIOY;
- arperupyromue 3ampockl Mo OOJIBIITNM 00beMaM COOBITHIA.

24

3ar PY3Ka U IOATOTOBKA JAHHBIX JJIS1 aHAJIMTUKH
PaCCManI/IBaCMLIG BOIIPOCHI:
- [IAKCTHaA 3arpys3ka, HOTOKOBas 3arpy3ka 1 KOHTPOJIb Ka4€CTBAa JaHHBIX;
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- mpeoOpa3oBaHNe TUIIOB, OYHCTKA U ey OINKaIs;
- BUTPUHBI JaHHBIX M POBEPSIEMOCTb PACUETHBIX MOKa3aTesIeH.

25

Bpemennsie psaasl 1 Prometheus

PaccmarpuBaeMble BOIIPOCHL:

- METPHUKa, METKa, BpeMEHHOU psl ¥ MoJenb XpaHeHus Prometheus;
- 3anpocsl PromQL u arpernpoBaHie BpeMEHHBIX PSIOB;

- orpanndeHust Prometheus kak XpaHUIHINA TPUKIAAHBIX JaHHBIX.

26

Kypuansnsie coobiTus u crek Elasticsearch, Logstash, Kibana
PaccmarpuBaeMbie BOTIPOCHL:

- cOOBITHE, UHCKC, TOKYMEHT U TIOJTHOTEKCTOBBIH MOKCK;

- 3arpy3ka u npeobpa3oBanue cobbiTuit uepes Logstash;

- BU3YaJIbHOE UCClieioBaHue JaHHBIX B Kibana.

27

CorocraBieHue XPaHWJIAII 11010 Tpe6OBaHI/I5[ IMPUIOKCHUA

PaccmarpuBaeMble BOIIPOCHL:

- TpaH3aKIMOHHEIE, TOKYMEHTHbIE, KIIIUPOBaHHbBIC, aHATATHYCCKIE H BPEMCHHBIC JaHHBIC;
- kputepun Beidbopa PostgreSQL, MongoDB, Redis, ClickHouse u Prometheus;

- CTOMMOCTb XPaHEeHUsl, CKOPOCTb OTBETa H CJI0KHOCTh CONPOBOXKICHHUS.

28

[IporpaMMHBII AOCTYI K HEPEIAUMOHHBIM XpaHWINILAM U3 Java

PaccMarpuBaeMble BOIIPOCHL:

- npaiiBepsl Java pis MongoDB, Redis u ClickHouse;

- mpeobpa3oBaHne 0OBEKTOB MPHIOKCHHUS B TOKYMEHTBI, KITFOUH U CTPOKH AHATUTUYECKUX TAOIHIIL,
- 00paboTKa ONMIUOOK, MOBTOPHBIC MOIMBITKA U OTPAHWYCHUS COCAMHCHHIA.

29

[Totroku npeoOpazoBanus qaHHbIX ¢ dbt

PaccmaTpuBaeMblie BOPOCHI:

- MOJIETIb PeoOpa30BaHMs AAHHBIX, NCTOYHHKH, MOJICIIH U 3aBHCUMOCTH;

- IPOBEpKa KauecTBa JAHHBIX M JOKYMEHTHPOBaHHE IPeoOpa3oBaHuii;

- npuMeHeHue dbt 171 HOCTPOEHHSI BUTPHH NOBEPX aHATUTHYECKOTO XPAHIIININA.

30

[TnanupoBanue o06paboTku AaHHBIX ¢ Airflow
PaccmarpuBaemble BOIPOCHL:

- HANpPaBJICHHBIN aIlMKINYEeCKUi rpad 3aqa4, onepaTop U paclrcaHue;
- 3aBUCHMOCTH 3a]1a4, TIOBTOP BBITIOJHEHHS H KOHTPOJIb OLINOOK;

- 3aIIyCK PEeryJIApHBIX IIOTOKOB 3arpy3KH M IPeoOpa30BaHusl JaHHBIX.

31

be3omnacHoCTh, pe3epBUPOBAHUE U COMTPOBOKIAECHNUE XPAHUIIUIILL
PaccmarpuBaembie BOIPOCHI:

- YYETHBIE 3aIIUCH, POJIY, IIpaBa AOCTYIA U 3alIUTa COCIUHEHUN;

- pe3epBHOE KONIUPOBAHUE, BOCCTAHOBJICHUE U IIPOBEPKA BOCCTAHOBJICHUS;
- )KypHAaJbl, ayJUT U SKCIUIyaTalluOHHAsl JOKYMEHTalUs.

32

ApPXUTEKTYpa NPUKIIAJHON CUCTEMBI XpaHEHUS U 00pabOTKHU TaHHBIX
PaCCManI/IBaCMLIe BOIIPOCHI:

- COYCTAHUC TPAH3AKIIUOHHOI'O, K3IIUPOBAHHOT O, JOKYMCHTHOT' O, aHAJIUTUICCKOT'O U BPpEMCHHOI'O
XpaHWINIIA,

- 'paHyulbl OTBETCTBEHHOCTU Java-npnnomeHI/m, 0a3bl JaHHBIX U IIOTOKa O6p360TKI/I;

- TEXHUYCCKasA NOKYMCHTal A, OrpaHuYCHU PpCIICHUA U I€pe/iada Ha COITPOBOKIACHUEC.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

n/m
1 |PasBeptriBanue PostgreSQL u co3manue 6a3bl JaHHBIX
Crynenr ycranaBiuBaeT PostgreSQL wim Postgres Pro B yueOHoli cpene. Co3nmaeTes 6a3a naHHBIX,
H0JIb30BaTellb, CXeMa U TECTOBOE MoAkiIroueHue. [Tapamerps! nogxItoueHus GUKCUPYIOTCSA B TEXHUUECKOM
JKypHare.
2 |Co3nmanue TaOJIMIl 1 OTPAaHUYEHUH 1IETTOCTHOCTH
CryzneHT peann3yeT TaOIHIBI 10 JIOTHIeCKOH Mozenu. Jlo0aBisAoTCS NEPBUYHbIC M BHEITHHIE KITIOUH,
OTPaHWIEHUs YHUKAJIBHOCTH, IIPOBEPKH 3HAUYCHNUI M IIPaBUiIa CCHUIOYHON IeTocTHOCTH. Cxema
IpoBepsieTcs Ha KOPPEKTHBIX M OIINOOYHBIX JaHHBIX.
3 |3amonmHEeHME U U3MEHEHHE JaHHbIX cpeacTBamu SQL
CTyZeHT IoAroTaBIMBaeT HAOOP TECTOBBIX JIAHHBIX [l HECKOJBKHX CBS3aHHBIX Ta0Onul. BeimonHstoTes
orepaluy BCTaBKH, OOHOBIICHHUS U yAajieHus. [IpoBepsieTcs noBeieHne OrpaHHueHNI U KaCKaIHbIX
JICUCTBUM.
4 |3anpochkl BEIOOPKU K CBA3aHHBIM TaOIHIIAM
CryzneHT peann3yerT 3arpochl ¢ pUIbTpaueil, COPTUPOBKOI, COeIMHEHUAMH 1 TToA3anpocamu. Js
Ka)KJJOTO 3aIpoca IPOBEPSETCSI COOTBETCTBHE PE3YNIbTAaTa IIOCTABICHHOMY yCIOBHIO. OMMO0YHBIC HITH
M30BITOYHBIC 3aTIPOCHI HCIPABIISIOTCS.
5 |ArperupoBanue, BHEITHHE COCIMHEHUS M OKOHHBIEC ()yHKIIMH
CTyAeHT peanu3yeT 3anpochl ¢ TPYIIUPOBKOM, arperaraMy U BHEIIHUMU COeTUHEHUSIMU. J[OMOTHUTENIBHO
BBITIOJIHAKOTCA OKOHHBIC PACYETHI 110 I'pyIIiaM JaHHbIX. PeSyHLTaTI)I CBEPAIOTCA Ha He6OJ'II)L[IOM
KOHTPOJILHOM Habope CTPOK.
6 Hpe,I[CTaBJ'IeHI/IH U MaTCpUAIN30BAHHBIC IIPEACTABJICHUA
CTyZneHT co3JaeT NpeaCcTaBICHHS I YaCTO HCIIOJIb3YEMBIX 3alpOCOB. [ pacueTHOTro oTYeTa Co3qaeTcs
MaTepuaIn30BaHHOE IPE/ICTABICHIE U BEINOJIHAETCS ero oOHOBIeHHKE. [IpoBepsieTcs paznniane MexXIy
OOBIYHBIM M MaTEpUAIM30BaHHBIM IIPECTABICHHEM.
7 |MHAeKCHl U IJIaHbI BBIMOJIHEHUS 3aPOCOB
CTyIeHT BBINOJIHACT 3aNPOCHI A0 U mocie co3nanust naaekcoB. C nomormpsio EXPLAIN cpaBHHBaroTCA
IJIAHBI BBITIOJIHEHUS M CIIOCOOBI COCIMHCHUA Ta6J'II/II_[. B otuete (bHKCI/IpyeTCSI BJIMAHHUEC MHACKCA HA
BbIOpaHHBIE 3aIPOCHI.
8 |TpaH3akiuu ¥ YpOBHU U30JIALIUN
CTyZeHT BHINOJHACT MapaJuleIbHbIe CLICHAPUU N3MEHEHHS JaHHbBIX B IBYX ceaHcax PostgreSQL.
[Tposepsirorcs 3¢ GEKTH pasHBIX YPOBHEH M30JIALUH U OJIOKMPOBOK. Pe3ysbTaTsl 0(OpMIIIOTCS Kak
Tabnuma HaOJIIO IEHHA.
9 |Pe3epBHOE KOMMpPOBaHKE U BOCCTaHOBJICHHE PostgreSQL
CTyIeHT BBINOJIHACT BBITPY3KY CXEMBI M JAaHHBIX y4eOHOH 0a3bl. 3aTeM 0a3a BOCCTAaHABIMBAETCS B
OTIIebHOE OKpYKeHHe. [IpoBepsieTcss COXpaHHOCTh TAaOJIUIl, OTPAHUYCHUNA U JAHHBIX.
10 |Hdoctym k PostgreSQL u3 Java uepe3 JDBC
CTyzeHT co3JaeT NPUIIOKeHUE Ha Java Ui BBIOJIHEHUS [TapaMeTPU30BaHHBIX 3a1pocoB. Peanusyrores
YTeHHE, BCTaBKa U OOHOBJIEHHE JaHHBIX ¢ 00paboTKoi ommboK. OTIENBHO MPOBEPSIETCs 3aKPHITHE
COEIIMHEHUH U PECypCOB.
11 |Ilyn coeauHeHMi U TpaH3aKIUK Java-IpUII0KEHUS
CTyZaeHT MOJKIII0YaeT IMyJl COeAMHEHUH K IPHIIOKEHHIO Ha Java. BrInosHseTcs TpaH3aKInOHHBIH
crieHapuii ¢ pukcarueil u oTkaToM m3MeHeHu. [IpoBepseTcs moBeaeHNe TPUITOKEHHS TIPH OITHOKE
BHYTPH TpaH3aKIHH.
12 |Cymnoctu JPA u oToOpaXkeHue TaOIHIl
Crynent onncsiBaeT cymHuocTd JPA misa Tabnmr yueOHol 6a3p1. HacTpauBarotcs naeHTH(GHUKATOPHI,
MPOCTHIE OIS ¥ CBA3U MEX/Iy CYIIHOCTSAMH. BBINOIHSETCS UTeHNE N cOXpaHEHHE 00BEKTOB IPHIIOKEHUSL.
13 |PaGora c Hibernate u 3ampocamu K CyIIHOCTSIM

CTyHGHT peaIN3yeT PCO3UTOPUHN U 3alIPOCHI K CYIIHOCTSM. HpOBCpSICTCSI JICHUBOC MOJIYYCHHNE CBA3aHHbIX




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

n/m
JaHHBIX W BJIMSIHUE KaCKaJHBIX Onepanuii. Pe3yaprarsl comocTaBimsitoTes ¢ 3anpocamu SQL,
BhImonHsieMbIME Hibernate.

14 |Murpamuu cxembl 0a3bl JaHHBIX
CTymeHT MOAroTaBIMBACT MOCIEI0BATEIBHOCTh H3MEHEHHUIT CXeMBI TS yueOHO# 0a3bl MaHHBIX. MUrpanuu
OPUMEHSIOTCS K IIYCTOH U 3aloNHEeHHOMH 0a3se. [IpoBepseTcss BOCIPOU3BOAUMOCTD CTPYKTYPHI MOCIIE
HOBTOPHOTO Pa3BEPTHIBAHMSL.

15 |Pa3BepthiBanue Java-npuiosxenus ¢ PostgreSQL
CryneHT 3ammyckaeT npuiiokeHue Ha Java u PostgreSQL B mokansHON cpese WM KOHTeHHEepHOI
koHpurypamuu. [IpoBepsieTcst MOAKIIOUCHIE, BRIIOJIHCHIE OCHOBHBIX CIICHAPHEB U COXPAHCHHE JAHHBIX.
INapameTpsl cpe/ibl GUKCHPYIOTCS B (aiiie HacTpoeK.

16 |HUrtoroBas nmpoBepKa PEIsIIMOHHOTO PEIICHHUS
Crynent o6benunset cxemy PostgreSQL, nanubie, 3ampocsl SQL, TpaH3aKI[MOHHbBIE CLICHAPHH U AOCTYII
n3 Java. BeInosHsAeTCS KOHTPOJIbHBIN 3aITyCK OCHOBHBIX ONEpaiuil npuiioxeHus. MiToroseiil MmaTepuan
0(hOPMIISIETCSI KaK CBA3HOE MOPT(OIHO PEIILIUOHHOTO PELICHHSL.

17 |Pa3BeptriBanue MongoDB u co3manue 10OKyMEHTHOH 0a3bl
Crynenr ycranasmusaet MongoDB unu coBmectumyto cpeny. Cosnarorest 6a3a, KOIIEKIUH B HAG0p
JOKYMEHTOB II0 PaHee IIOArOTOBJICHHOM Moenu. [IpoBepsieTcst HOOKIF0OYCHHE W3 KOMAaHIHON 000I0UKH U
IIPUJIOKEHUS Ha Java.

18 |3ampocsk! u ungekcs MongoDB
CTyZIeHT BBINOJHACT (QUIBTPAILNIO, COPTUPOBKY, OOHOBJICHHE U yalleHne JOKyMeHTOB. Co3arorcst
HHJICKCHI [/l OCHOBHBIX 3alPOCOB. Pe3ynbTaThl 3apoCOB CPABHUBAIOTCS 10 U MTOCJIC HHICKCHPOBAHHUSI.

19 |ArperupoBanue nokymeHToB MongoDB
CryneHt peann3yeT KOHBEiep arperupoBaHus IJIs pacyera Iokasareieil o foKkyMenTam. Mcronp3yrores
sTarnsl 0T00pa, IPYIIUPOBKH U IIPE0OPa30BaHMs CTPYKTYPHI pe3yibTaTa. ITor cBepsieTCs ¢ KOHTPOIbHOM
BEIOOPKOTA.

20 |Hocryn k MongoDB u3 Java
CTyaeHT MoKIIIouaeT npuiioxkeHune Ha Java k MongoDB. Peanusyrotces onepaiivu co3iaHusi, YTeHUS,
W3MEHEHUs U yJaleHus JOKYMeHTOB. [IpoBepsercs 00paboTka omuOOK MOAKIIOUEHUS U HEKOPPEKTHBIX
JaHHBIX

21 |Pa3BeprriBanue Redis u paboTa co cTpyKTypamMu JaHHBIX
Crynenr 3amyckaet Redis ¥ BRIIOJNHSIET OIEpalliy cO CTPOKAMH, CIIMCKAMH, MHOKECTBAMH, X3IIAMH U
YIOPSIOYCHHBIMI MHOXKECTBAMU. JIIIst KITFOUel 3a/1aeTcsl CPOK JKU3HH. Pe3ysIbTaThl IPOBEPSIOTCS Yepe3
KOMaHIHYIO 000JI0UKY.

22 |KsmupoBanue gaHHbIX Java-npuiioskenus ¢ Redis
Cryznent no6asiser Redis B clieHapuii 4TeHUs TaHHBIX NPUIIOKeHUs. PeanusyeTcs uTeHne yepes Kol |
0OHOBJICHHE 3HAUEHUS NTPH U3MEHEHNUH HcTouHHKa. [IpoBepseTcs moseaeHne Npu ycTapeBaHUU U
yIaaeHnd KITroJa.

23 |PasBepreiBanme ClickHouse u co3qanve aHaTUTHYSCKOW TaOJIAIIBI
Crynenr yeranasnupaet ClickHouse nimu mojkitouaercs k yuebHoMmy cepsepy. Cosaercs Tabiuna ajist
COOBITHIA ¢ BBIOPAHHBIM JIBIXKKOM, [IAPTHIIMOHUPOBAHKEM M COPTUPOBOYHBIM KIIFOUOM. 3arpyKaeTcst
TECTOBBIH HA0OP COOBITHIA.

24 |Anamutuueckue 3anpocsl ClickHouse
CTyIeHT BBINOJIHACT arperupyrolIne 3aIpockl o 0oasmuM HabopaM coOsITHi. [IpoBepstoTcs
TPYIIUPOBKH, GUIBTPAIMS IO BPEMEHHU M pacdeT IoKaszaTeneil. Pe3ynbraTsl GUKCHpYIOTCS AT
HECKOJIBKNX BPEMEHHBIX NHTCPBAJIOB.

25 |Coop u 3ampoc BpeMeHHBIX psiioB Prometheus

CryzneHT HacTpauBaeT cOOp y4eOHbBIX METPHK ITPHUIIOKEHHS WU JIEMOHCTPAIMOHHOTO NCTOYHHKA.
Bemonnsrorest 3ampockl PromQL i1t oT60pa 1 arpernpoBaHusi BpeMEHHBIX psiioB. [IpoBepsiercs BIusHuE
METOK Ha pe3yJbTaT 3aIpoca.
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26

3arpys3ka xxypHaJabHBIX coObITHH B Elasticsearch
CTyIeHT MoAroTaBIMBACT MOTOK KYpPHAIBHBIX COOBITHI Yepe3 Logstash. /laHHbIe 3arpyKaroTcs B
Elasticsearch ¢ 3amanHo# cTpykTypoii noseit. B Kibana BeimonmHsieTcst MOUCK ¥ (GUIBTPALUS COOBITHIA.

27

[TocTpoenune Bu3yallbHOTO MpeCcTaBiIcHUs JaHHBIX B Kibana

CTyzeHT co3JaeT HeCKONbKO IpeCTaBIeHUH Ul aHaau3a coObiTuil. HacTpauBarorcs GUIbTpsL,
BPEMEHHON MHTEPBAJ U TPYIITUPOBKA. Pe3ybTaT HCIONB3yeTCs AJIs TPOBEPKH THIIOTE3 O MTOBEACHUH
MPUIIOKECHUSL.

28

[IpeobpazoBanus nanHbix ¢ dbt
CTyIeHT ONHCHIBaeT HCTOYHHUKH, IPOMEXYTOUHBIE MOJICITH U HTOTOBYIO BUTPHUHY JaHHBIX. 3aITyCKAIOTCS
HpeO6pa30BaHI/IH 1 IMPOBEPKU KaUCCTBA JaHHBIX. ﬂOKyMeHTaHI/IH MOZLCJ’ICﬁ CO3Ja€TCA CpeACTBaAMU dbt.

29

[TnanupoBaHue MOTOKa 00pabOTKU JaHHBIX B Airflow
CTy}leHT co31acT HaHpaBJ’IeHHbeI rpaq) 3aaa4q Jjid 3arpy3ku u HpeOGpa?:OBaHI/IfI JaHHBbIX. HaCTpaI/IBaeTCH
pacmucaHue, 3aBUCHMOCTH U TTIOBTOP BBINOJHEHU IIPU oInOKe. BrImoHseTcst npoOHbIH 3amyCcK MOTOKa.

30

HHTerpanus HECKOIBKMX XPAHWINIL B Java-IIpUIOKEHUN

CTyZ[eHT MOAKIIOYACT HPUIIOKECHUC HA Java x JABYM HJIM HECKOJIBKUM XpaHUWJIHIIAM JaHHBIX. PeaﬂHSyeTCﬂ
CHeHapPII;‘I YTCHUSA TPAH3aKIUOHHBIX JAHHBIX, KOIITWUPOBAHUA U 3alIMCHU COOBITHS JJIA aHAJIMTUKU.
HpOBepﬂeTCﬂ COTJIACOBAHHOCTDL PE3YyJIbTaTa HA KOHTPOJbHOM CHCHAPHUH.

31

Pe3epBHp0BaHHe 1 BOCCTAHOBJICHUC JaHHBIX

CTyIIeHT BBIMOJIHACT PE3EPBHOC KOMMMPOBAHUE BEIOPAHHBIX XPAHWIUII U BOCCTAHOBJICHUE B OTACIBHOEC
okpyxeHue. [IpoBepsieTcs JOCTYIHOCTh JaHHBIX MOCIE BOCCTaHOBICHUs. iTorn QuKcupyroTcs B
TEXHUYECKOM JKypHaJIe.

32

HroroBas mpoBepka CHCTEMBI XpaHEHUsI U 00paOOTKH TaHHBIX

CryzneHT 00beUHACT PENAIOHHOE, IOKYMEHTHOE, K3LIMPOBAHHOE, aHATUTHUECKOE U BPEMEHHOE
XpaHEHHE B €JUHYIO YICOHYIO apXUTEKTYpy. BBIIONHAETCS KOHTPOIBHBIH CIIeHapuii 3arpy3KH, 00padoTKH,
TIOMCKA M YTEHHS AaHHbIX. VITOroBbIi MaTepuan oopMirseTcs Kak CBI3HOE ITOPT(OINO CHCTEMBI JaHHBIX.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

AHanu3 npeaMeTHoN 00JacTy U TpaHUI] JTaHHBIX

CryzneHT onuchIBaeT BEIOPaHHYIO IPEAMETHYIO 00J1aCTh, Y9aCTHUKOB, OCHOBHBIE CYIITHOCTH, COOBITHS U
orpanndeHust. [ kaxao# cynmHocTH GUKCUPYIOTCS aTpHOYThI, HASHTH(HUKATOPHI U IpaBHiIa
cymecTBoBaHus. Pe3ynbrar ohopmisieTcst Kak TeKCToBas criennpUKanus JaHHBIX.

HOCTpOeHI/Ie KOHHCHTyaHBHOﬁ MOACIN JAaHHBIX

CTyIeHT CTPOUT MOJIeNb CYIIHOCTEH U cBsi3ei B HoTaruu YeHa. [l KaXX 01 CBSI3U ompezenseTcs
KPaTHOCTh, 00s13aTE€IIHHOCTD M CMBICIIOBOE OTpaHHdYeHne. MoJieslb MpoBepsieTcs Ha MOTHOTY OTHOCUTENIFHO
BBIOPaHHBIX MOJIb30BATENILCKUX CLIEHAPHEB.

[Toctpoenune nmornueckoit mogenu IDEF1X

CryzneHT nmpeoOpa3yeT KOHIENTyaJIbHYI0 MOZENb B Jiorndeckyro moaens IDEF1X. Onpenesnstores
HNEpBUYHBIE KIIIOYH, BHELITHHUE KIIFOUH, 3aBUCHMBIE CYIIHOCTH U CIIPABOYHUKU. Pe3yabTaT CTaHOBUTCS
OCHOBOW /U1 AajbHeHnel pu3ndeckoi cXeMsl.

HOpMaJ'II/I3aI_[I/I${ pCJISII_[I/IOHHOfI CXEMBI

CryneHT BRISBIIACT (PYHKIIMOHATBHBIE 3aBUCUMOCTH M BO3MOYKHBIE aHOMAJIMH U3MEHEHNS TaHHBIX.
OTHOIIEHHS IPUBOASATCS K TPEThel HOpMaJIbHOH (popme min HopManbHoO# (popme botica n Kognma. Jlns
KaXI0¥M JeKOMIO3UINHN (PUKCUPYETCs IPUINHA U 0)KUJAEMBIH Y DEKT.

IIpoexTupoBaHuE OrpaHUYECHUN LIETIOCTHOCTH

CryZneHT onpezersieT JOMEHHbIE, CyIITHOCTHBIE U CChUIOYHBIE orpaHnyeHus. i Tabnmil 3a1atoTest
npaBmiIa 0053aTeNbHOCTH, YHUKAJIbHOCTH, IOMyCTHMBIX 3HAYEHHH 1 KacKa(HBIX JeiicTBuid. MiToroBas
crienuQuKaIys UCIIONb3YyeTCs P co3JaHnu cxeMbl PostgreSQL.




TemaTuka NpakTHYECKUX 3aHATUI/KpPATKOE COoIepiKaHue

n/m
6 |[IpoekTupoBaHmE 3aMPOCOB K PEISAIIMOHHON CXEMe
Cryznent ¢popmynupyeT Habop 3arpocoB K HECKOJILKUM CBSI3aHHBIM TabiuuaMm. J{is kaxaoro 3amnpoca
ornpezensercs TpeOyeMblil pe3ynbTar, yCIoBUs 0TOOpa, IPYNIUPOBKA U COPTUPOBKA. OTAEIBEHO
BBIJICIISIFOTCS 3aIIPOCHI JJIsl OTYETOB U IIPOBEPKH LIEIOCTHOCTH JaHHBIX.
7 |[IpoexkTrpoBaHME TPAH3AKIIMOHHBIX CIIEHAPUEB
CTyZIeHT ONMUCHIBAET OIEPALiH, KOTOPBIE JOJDKHBI BRIIOJIHATHCS aTOMapHO. [ KaxIoro cLeHapyst
(hUKCHPYIOTCA U3MEHIEMbIC TaOJIHIIBI, BO3MOXHEIC KOH(PIUKTHI U TPeOyeMbIif yPOBEHB M30JISAIHH.
PesynpTaT ncnomnb3yeTcs Ui 1a00paTOpHON MPOBEPKHU MapauieIbHOTO JOCTYIIA.
8 |lIpoexkTupoBaHue cI0s AOCTYIA K JaHHBIM Java-TpuIoKeHUs
CTyZaeHT onpeesnsieT CyIHOCTH NPHUII0KEHHS, PEIIO3UTOPHH, 3aIpoChl U rpaHuLbl Tpanzakuui. s JDBC
u JPA BBIIENSAIOTCS pa3HbIe 00S3aHHOCTH U OrpaHuueHHsl. FITOroM CTaHOBUTCS cXeMa IPOrpaMMHOTO
nocryna k PostgreSQL.
9 |BwiOop MOaEIHM HEPETAIIMOHHOTO XPAHCHHS
CryneHT paccMaTpuBaeT HabOp CLICHAPUEB YTCHHS, 3aIIMCH ¥ AHATUTUKH JJI BHIOPaHHON MPEAMETHOM
obnacTH. s KaXKI0T0 CLieHapHs BEIOHpaeTcs MOIX0AsIIas MOCNb XpaHeHHUS JaHHBIX. Perenue
odopMIIIeTCs KaK MaTpUIa COOTBETCTBHS TpeOOBaHUI U XPaHMIIHILL
10 |[IpoexTupoBaHHE JOKYMEHTHOW MOJIEIN
CTyzeHT BbIEIAET AaHHbIC, KOTOPBIE LeIeco00pa3sHO XPaHUTh B BUAE JOKyMEeHTOB. Onpenensercs
CTPYKTYpa BIOKEHHBIX 00BEKTOB, HACHTH()UKATOPBI M MHIEKCHl. MoieNnb poBepseTcsl Ha COOTBETCTBHE
OCHOBHBIM 3aIIpOCaM IPUIIOKEHHS.
11 |[IpoekTHpoBaHWE KIMIUPOBAHUS U OBICTPBIX OTEPAITHA
CTyneHT BEIOMpaeT JaHHBIC U ONepanuH, noaxomsmue i Redis. st kitodeit onpenenstoTest CTpyKTypa,
CPOK >KH3HH U MPaBHIO 0O0HOBICHU. OTIEIBHO (HKCHPYIOTCS PUCKH YCTAPEBAHHS H CIIOCOOBI
WHBAJTUIALIUH.
12 |[IpoexTupoBaHHE aHATUTHYECKOTO XPAHEHUS COOBITHIA
CryzneHT ornpeersieT MOTOK COOBITHI 1 MOKa3aTesH, KOTOpblie A0JDKHBI paccuuThiBaThes B ClickHouse.
3anarorcst u3MepeHus, HaxThl, IAPTUIUOHUPOBAHNUE U COPTUPOBOYHBIN KiII04. Pe3ynbrat ucnomnb3yercs
JUISL CO3aHMs aHATIMTHYECKOHN TaOJIHIIBL.
13 |[IpoexTupoBaHHE BPEMEHHBIX PSAAOB U KYyPHAJIBHBIX COOBITUI
CryneHT pazfesnseT MeTPUKH 1 )KypHAIIbHBIC COOBITUS IO HA3HAYCHHMIO U CTPYKType. Jis MeTpuk
3a/IAI0TCSI UMEHA M METKH, JUIsl COOBITHI 1OJIst HOMCKa U QUIIbTpalu. ITOroM CTaHOBUTCS cXeMa
HaOI0JaeMbIX JaHHbIX.
14 |[IpoexTupoBaHUE MOTOKA MOJATOTOBKH JTaHHBIX
CTyIeHT ONHUCHIBAET UCTOYHUKH, TIPE0Opa30BaHusl, MPOBEPKH Ka4eCTBa U UTOTOBbIE BUTPHHBI IaHHBIX.
Juist kaxkoro mara GUKCHpYETCs: BXOJI, BBIXO/ U 3aBUCHMOCTh OT HPEIbIAYIINX aroB. MoJienb
ucronb3yercs i peanusaunu B dbt u Airflow.
15 |ConocraBieHnue XpaHWINLL B ApXUTEKTYpe MPUIIOKEHUS
CryneHT ompenenseT, Kakue JaHHbIe ocTaroTes B PostgreSQL, kakue mepenocsrcs B MongoDB, Redis,
ClickHouse, Prometheus n Elasticsearch. [{nst kaxoro xpanuinina GUKCHpyeTcs Ipu4rnHa BIOOpa 1
orpaHHYeHue IpUMeHeHus. UToroM cTaHOBUTCS! apXUTEKTYpHAs CXeMa JaHHBIX.
16 |[ToaroroBka TEXHUYECKOW JOKYMEHTAITUH 110 CUCTEME JaHHBIX

CryneHT coOupaeT onucaHne MoJeNiel, CXeM, HHIEKCOB, 3aIIPOCOB, TIOTOKOB 00pabOTKH U MTPaBHII
nocryna. JIokyMeHTalys IpOBepsIeTCsl Ha TOJIHOTY JUIS Hiepelauy PelIeH s KoMaH e pa3paboTKu.
WroroBsrit MaTepuan ohopMIIIeTCsl Kak €AUHOE OIFCaHUe CHCTEMbI XpaHeHHS M 00pabOTKH JaHHBIX.

4.3. CamocrosiTenbHas paboTa 00yJaromuxcsl.




No .
Bun camocrositensHOM paboTh

n/m

1 |M3yueHue peKOMEHIOBaHHOM JIUTEPATYPHI.

2 |l[logroroBka k 1abopaTOpHBIM paboTaMm.

3 | BrimonHeHue KypcoBoii paboThI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | IloaroroBka K TEKyIIEMY KOHTPOJIO.

4.4. IlpumepHbIil IepeYeHb TEM KYpCOBBIX paboT

Pa3paboTka mporpaMmmHoOro obecrnedeHus s paboThl ¢ PESISIIIMOHHON 6a30ii
JAHHBIX B MIpeAMETHON obsactu «Pectopany.

Pa3zpaboTka mporpaMmmHoro obecnedeHus s paboThl ¢ PENISIIIMOHHON 6a30i
JTAHHBIX B MPEAMETHOM 00s1acTu «PeecTp eHHBIX Oymary.

Pa3zpaboTka mporpaMMHOTro o0ecriedeHus AJisi paboThI ¢ PEISIIMOHHON 0a30i
JAHHBIX B IpeAMEeTHOM obnacTu «CKila] Mara3uHay.

Pa3zpaboTtka mporpaMMHOro odecrnedeHust 1jisi padoThl ¢ PESIIMOHHON 0a30i
JTAHHBIX B MPEAMETHON 00s1acTu «My3bIKaTbHBIM Mara3um.

Pa3zpaboTka mporpaMmmHoro obecredeHus s paboThl ¢ PENISIITMOHHON 6a30i
JAHHBIX B MPEAMETHON 00J1aCTU «ADPOIIOPT».

PazpaboTka mporpaMmmMHOro odecrnedeHus A paboThl ¢ peNsIIMOHHON 6a30i
JAHHBIX B MIPEAMETHON 00J1aCTU «Y HUBEPCUTET.

Pa3zpaboTka mporpaMMHOTro o0ecriedeHus AJisi paboThl ¢ PEISIIUOHHON Oa30i
JAHHBIX B TIpeAMeTHOM obnactu «KnuHukay.

Pa3zpaboTka mporpaMmmHoro obecnedeHus A paboThl ¢ PENSIIIMOHHON 6a30ii
JAHHBIX B MIPEAMETHON 00J1aCTH «ABHUAKOMITAHUS.

Pa3zpaboTka mporpamMmmHoro obecnedeHus A paboThl ¢ PENSIIIMOHHON 6a30it
JAHHBIX B MpeAMETHON 00sacTu «JlorucTudeckass KOMIIaHUS.

Pa3zpaboTka mporpaMMHOTro o0ecriedeHus AJisi paboThl ¢ PEISIIMOHHON 0a30i
JAHHBIX B TIpeAMETHOM obsactu «bubnuorexay.

Pa3zpaboTka mporpaMMHOTro o0ecredueHus AJisi paboThl ¢ PEISIIUOHHON 0a30i
JAHHBIX B TIpeAMETHON 00s1acTh «['OCTUHUYHBIN KOMITJIEKC).

Pa3zpaboTka mporpammHoro obecnedeHus A paboThl ¢ PENSIIIMOHHON 6230t
JAHHBIX B MPEAMETHON 00s1acTu «I py30mepeBO3KM».

5. llepeueHp wu3AaHUN, KOTOPBIE PEKOMEHIYETCS MCIOJIb30BATh IIPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).
Ne

/1

bubnunorpaduueckoe onucanue Mecro nocryna
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6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HUCIOJIb30BaThCSA IMpHU
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

OBC Jlans — https://e.lanbook.com/.

OopasoBarenbHas wiatdopma FOpaiit — https://urait.ru/.

Enunblii peectp poccuiickux mnporpamm s OBM u 06a3 gaHHBIX —

https://reestr.digital.gov.ru/reestr/.

[Tpodeccrnonanbuple cTaHAAPTHI U KBaTU(UKAIIMK, CIPABOYHAS HHPOPMALIHS
Koncynprantlntoc -
https://www.consultant.ru/document/cons_doc LAW _157436/.

Hoxkymenrarus PostgreSQL — https://www.postgresql.org/docs/.

JlokymeHTarus Java Platform, Standard Edition —
https://docs.oracle.com/en/java/javase/.

JHoxymenTarust Hibernate ORM — https://hibernate.org/orm/documentation/.

Hokymenrarust MongoDB — https://www.mongodb.com/docs/.

Hokymenrarus Redis — https://redis.io/docs/latest/.

Hoxymenrarus ClickHouse — https://clickhouse.com/docs/.

Hokymenrarus Prometheus — https://prometheus.io/docs/.

Hoxkymenrarus Elasticsearch — https://www.elastic.co/guide/.

Hoxkymenrarus dbt — https://docs.getdbt.com/.

JHoxymenTarust Apache Airflow — https://airflow.apache.org/docs/.



7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIEeYeHUsl, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTr0 JUIsl OCBOCHMSI JUCLUIUINHBI (MOYJIS).

Omnepammonnsie cuctembl — Astra Linux, ALT Linux, PEJ[ OC, Debian
GNU/Linux.

Pensumonnsie CYB]] — PostgreSQL, Postgres Pro.

CpenctBa paspabotku — OpenJDK, IntelliJ] IDEA Community Edition nium
Eclipse IDE, Maven wiu Gradle.

JHoctyn k nanueiM Java — JDBC, JPA, Hibernate.

Hepensimonnple W aHanmuTUdeckue xpanmwiuimia — MongoDB, Redis,
ClickHouse, Prometheus, Elasticsearch, Logstash, Kibana.

[Toroxu oOpaboTku manubIX — dbt, Apache Airflow.

ComnpoBoxenue mpoekta — Git, DBeaver Community, pgAdmin.

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

VYyeOHble ayauTOpUU AJisI MPOBEICHHUS YUYEOHBIX 3aHATHM, OCHAIICHHbBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMH JIEMOHCTPAIIMIOHHOTO 000PY/I0BaHUS.

I[JBI IMPAKTUYCCKUX U J1a60paTopH1>1x 3aHATUM — HAJU4Ue IICPCOHAJIBHBIX
KOMIIBIOTCPOB BBIYHUCIINTCIBHOI'O KJIaCCa.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:
KypcoBas pabota B 3 cemectpe.
Dk3ameH B 3, 4 cemecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE NPU MPOBEIECHUHN MTPOMEKYTOUHOU

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CorJiacoBaHo:

3asenyromuii kadenpoii BCuKK
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

N.N. byros

b.B. XKenenkos

B.E. HyroBnu

H.A. AunpusiHoBa



