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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JucrunmHa  GOpMHUPYET CHCTEMHOE TMPEACTAaBICHUE O TEXHOJOTHIX
XpaHEeHHs] U 00paOOTKU NaHHBIX, TPUMEHIEMBIX MPU pa3padOTKe MPOTPAMMHBIX
npoayKkToB. IlepBblii cemecTp MOCBSIIEH PENsSUMOHHBIM 0a3aM JaHHBIX Ha
npumepe PostgreSQL 1 oxBaTbiBaeT KOHUENTyaJbHOE MOJICIUPOBAHUE,
PETSIIUOHHYIO MOJIEb, HOpMaTU3aluio, si3blk SQL, orpaHuyYeHus 1IEIOCTHOCTH,
WHJEKCHI, TPEICTABIICHUS, TPAH3AKIIUN, ONTUMHU3AIINIO 3aIPOCOB, Pa3BEPTHIBAHKE
0a3pl TaHHBIX W TporpaMMHbIid goctyn u3 Java uepe3 JDBC, JPA u Hibernate.
BTtopoii cemecTp MOCBSIIIEH COBPEMEHHBIM HEPEISITUOHHBIM U aHAUTUTHUYECKAM
TEXHOJIOTMSIM XpaHEHHUs JaHHBIX, BkiIoudas MongoDB, Redis, ClickHouse,
Prometheus, crek Elasticsearch, Logstash, Kibana, a Takxke oCHOBBI mOCTpOeHUSI
MOTOKOB MOJATOTOBKH JIAaHHBIX C Uctoib3oBanueM dbt u Airflow. Ha npaktuaeckux
1 7a00paTOpPHBIX 3aHATHUSAX OOYYAIOIIMECS TOCICIOBATEIHPHO MPOCKTUPYIOT
MOJICITb JaHHBIX, PEATH3YIOT CXEMBI M 3aITPOCHI, MMOAKII0YAI0T Java-TIpriIoKeHUE K
0a3e MaHHBIX, OCBAWBAIOT pPa3HBIE MOJICIM XPAHEHWsS, BBHITIOJHSIIOT 3arpys3Ky,
00pabOTKy W HAONIOJICHUE JAHHBIX, a TAKXKE TOTOBIT TEXHUYECKOE OMHUCAHUE
MPUHATHIX PEIICHU.

[lenpr0 OCBOCHUS AMCIUIUIMHBI SIBIsIETCS (HOPMUPOBAHHE CIIOCOOHOCTH
UCIIOJIb30BaTh COBPEMEHHbBIE TEXHOJOTHU XpaHEHHUS W OOpabOTKH JaHHBIX U
pa3pabaThiBaTh IPOrpaMMHBIE peIlIeHUsI Ha Java, paboTarolue ¢ pesiiIMOHHBIMH,
HEPEJSIITMOHHBIMHY, aHATUTHYECKUMH W BPEMEHHBIMU XPAHWIUIIAMHU B YCIOBHSIX
TpeOOBaHMIA IIEJIOCTHOCTH, MIPOU3BOANTEIILHOCTH, O0e3omacHOCTH |
COTIPOBOXTAEMOCTH.

JIist TOCTMO>KEHHSI TTOCTABIIEHHOM 1€ B paMKax TUCIHUIUIMHBI PEIIaeTCs
KOMILJIEKC 3a71a4, HalpaBJIEHHBIX Ha ()OPMUPOBAHUE Y 00YHAIOIITUXCSI CHOCOOHOCTH
— TPOEKTHPOBAaTh KOHLENTyaJIbHbIE W  JIOTUYECKHE MOJCIU  JaHHBIX,
HOPMAJIM30BaTh PEJISIIIMOHHBIE CXEMBbI, co3/laBaTh 00bekThl PostgreSQL, mucarth
3anpockl SQL, ynpaBisTh TpaH3akKUMsSMM W HWHAEKCAaMHU, MOJKIKOYATh Java-
npuioxenus: k 6aze ganusix yepe3 JDBC, JPA u Hibernate, BeiOupaTh MOJENb
XpaHEeHMs] JTaHHBIX IO/ XapakTep 3ajaud, ucnosb3oBaTh MongoDB, Redis,
ClickHouse, Prometheus u crek Elasticsearch, Logstash, Kibana, crpouts
BOCIIPOM3BOIUMbBIC TIOTOKH TOATOTOBKUA JAaHHBIX M O(QOPMIISATH TEXHUYECKYIO
JIOKyMEHTAITHIO.

2. Ilnanupyembie pe3ynbTaTbl 00yYeHHs M0 JUCHUILIMHE (MOIYJIIO).

[Tepeyerr GopMHUpyeMBbIX pe3yJbTaTOB OCBOCHHSI  00pa30BaTEILHOM
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUeHHUs M0 AUCIHUILTAHE (MOIYIIO):



OIIK-3 - CrnocobeH HCMONB30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTMH ¥ IPOrpaMMHO-aIapaTHbIE CPEJICTBA, B TOM YHUCIIE OTEYECTBEHHOTO
MIPOM3BOJICTBA, P PEIICHUH 3a]1a4 MPOPECCUOHANBHON 1eATeIbHOCTH;

OIIK-6 - Cmocoben pa3pabaThiBaTh airOPUTMBI M KOMIIBIOTEPHBIC
HpOTPaMMBl, TPUTOHBIE JIJIS TPAKTHYECKOTO TPUMEHEHHS.

OOyueHue 1Mo JUCIUTUIMHE (MOJTYIIIO ) TIPEIIToIaraeT, 4To 10 ero pe3yibraTaM
oOyyarormuiicst Oyier:

3HaTh:

- pOJIb MaHHBIX, 0a3bl JAHHBIX, CUCTEMBbI YMpaBlIeHUs Oa3aMy JaHHBIX U
WH()OPMAITMOHHOW CUCTEMBI B IPOTPAMMHOM MPOAYKTE

- YpOBHM aOCTpakIlMM B CHCTEME yIpaBieHUs O0a3aMHd JaHHBIX U
pacrpenesaeHue OTBETCTBEHHOCTH MEKTy TPUIIOKEHUEM U XPaHWIIUILIEM

- KOHIIENTYaJlbHOE MOJICTMPOBAaHUE TMPEIMETHON O0O0JacTH, CYIIHOCTH,
aTpuOyThI, CBSI3U U OTPAHUYCHHUS

- HOTallUM MOJCJIMPOBAHUS JAaHHBIX, BKIo4das Hotauuio Yena, IDEFIX u
CBSI3U C BHEITHUMU KJIFOYaMU

- PEISIIUOHHYIO0 MOJIEb TAHHBIX, IOMEHBI, aTPUOYThI, KOPTEKH, OTHOIIICHUS,
KJIFOUHM ¥ OTPAaHUYEHUS LIEJIOCTHOCTH

- OMeparuy pesIuOHHON anreOphl U UX CBSI3b C KOHCTpYKIusIMu SQL

- yerpoiictBo PostgreSQL, 6a3bl TaHHBIX, CXEMBbI, TaOJIUIIBI, TUIIBI JaHHBIX,
IIPEICTAaBIICHUS, UHJEKCHI U TAOJIMYHBIEC MPOCTPAHCTBA

- s3blk  SQL, BBIOOpPKY, COENMHEHMs, IOA3ANpPOCH], arperupoBaHUeE,
IPYNIUPOBKY, BHEIIHUE COCTUHEHUSI U U3MEHEHUE JIAaHHBIX

- (yHKIMOHAJIBHBIE 3aBUCUMOCTH, H30BITOUHOCTb, AHOMAJIUM, KJIIOUH,
3aMbIKaHHE U MOKPBITHE 3aBUCUMOCTEN

- HOpMajbHbIE (POPMBI OTHOIIEHUM, BKIIIOYAsl TIEPBYIO, BTOPYIO, TPETHIO
HOpMalibHbIE  (opmbl, HOpManbHYO ¢Gopmy boiica-Kogma u  deTBepTyro
HOPMaJIbHY10 (hopMy

- Tpan3akuuu, cBoiictBa ACID, ypoBHM H30JAUMM U NPOOJIEMBI
napajuieIbHOTO JA0CTYIA K JaHHBIM

- MPUHIMIOB ONTUMU3aUKU 3ampocoB PostgreSQL, mianbl BHITIOTHEHUS,
CTaTUCTUKY, MHACKCHI U BHIOOP CTpATETUU COSTUHECHUS

- IpOrpaMMHBIN TOCTYI K JaHHbIM U3 Java uepe3 JDBC, myn coequnenuii u
00paboTKy OmKOOK paboThI ¢ 6a30i1 TaHHBIX

- TPUHIUNBI O00BEKTHO-pENSIIMOHHOTO oToOpakenusi, JPA, Hibernate,
CYIIHOCTH, CBSI3H, KOHTEKCT COXPAHECHHS U TPaH3AKIIUU MPUITOKECHUS

- MOJEIM HEPEeNALMOHHBIX XPaHWJIUI, BKJIIOYas KIIOY-3HAUYCHHUE,
JTIOKYMEHTHY10, KOJIOHOUHYI0, Ipad)OBYIO U BPEMEHHYIO MOJICIIH



- ycrporctBo MongoDB, konnekunu, JOKyMEHThI, HHICKChI, arpEerUpOBaHUE
Y IPOEKTUPOBAHHUE JOKYMEHTHOW MOJEIH

- ycTporcTBo Redis, CTpyKTypbl JaHHBIX, CPOK KU3HH KIFOUEH, KIITUPOBAHUE
Y CLUEHapHUH OBICTPBIX Olepanui

- ycrpoiictBo ClickHouse, kojloHOYUHOE XpaHEHHE, MapTUIIMOHUPOBAHUE,
CKaTUE U aHAJIMTUYECKUE 3aIPOCHI

- ycTpoicTBo Prometheus kak BpeMEHHOT'O XpaHUITUIIA METPUK U TTPUHITUIIBI
3ampoca BPEMEHHBIX PAJIOB

- nasHaueHnue FElasticsearch, Logstash u Kibana mpu mowucke, 3arpyske,
XPaHEHHH U BU3yaJIbHOM aHaJU3€ COOBITUI

- HazHauenue dbt u Airflow mpu mocTpoeHUH BOCHPOU3BOIUMBIX MOTOKOB
MOJITOTOBKU M 00pabOTKH JIaHHBIX

Ymersb:

- YMETh MOJIETTUPOBATh NPEAMETHYIO0 001acTh npu nomou ER-nuarpamMm u
IDEF1X B ycnoBusix pa3paboTku HH(POPMAITMOHHOM CHUCTEMBbI

- YMETh NMPOEKTUPOBATh PEISILIMOHHYIO cxeMy npu nomomu PostgreSQL u
HOPMAaJIbHBIX (OPM B YCIOBHSX TpeOOBAaHUM LETOCTHOCTH W MHUHUMU3ALMH
M30BITOYHOCTH

- YMETh CO371aBaTh 00BEKTHI 0a3bl JaHHBIX TTpu oMol SQL B PostgreSQL
B YCJIOBHSIX OTpaHUUYEHUN TOMEHa, KJIIoUel U CBsI3el MeX 1y TabinuaMu

- YMETb MUCaTh 3aMpOoCchl BBIOOPKU M U3MEHEHUs JaHHBIX Ipu nomoiu SQL
B PostgreSQL B ycmoBUsSX HECKOJIBKUX CBSI3aHHBIX TAOJIHI]

- YMETh ONTHMM3UPOBaATh 3anpockl npu nomomm EXPLAIN, manekcoB u
aHaJM3a IUIaHa BBINIOJIHEHUS B YCJIOBUSAX OTPAHUYECHUN BPEMEHH OTBETA

- YMETh YHNPAaBIATh TpaH3akuusaMu npu nomoum PostgreSQL B ycnoBumsax
MapajuIeNIbHOTO JOCTYIIA U PAa3HBIX YPOBHEN U30JISALHAN

- YMETh NOJAKII0YATh Java-puiiokeHue kK 6a3e qanubix npu nomoru JDBC
B YCJIOBUSIX O€30MacHOM 00pabOTKM MapaMeTpoOB U OMIMOOK

- YMETh pE€aau30BbIBaTh CIOM JOCTyna K JaHHBIM Ipu nomoum JPA u
Hibernate B ycnoBusiX pabOTbl € CYUIHOCTSIMH, CBA3SMU M TpPaH3aKUUSIMHU
IPUIOKEHUS

- YMETb NPOEKTUPOBATh JOKYMEHTHYIO MOJEIb Ipu nomomu MongoDB B
YCJHOBUSIX BJIOKEHHBIX JAHHBIX U 3aIIPOCOB IO JOKYMEHTaAM

- YMETb UCMoJIb30BaTh Redis mpu momoIu CTpyKTyp JaHHBIX U CPOKOB KU3HU
KJIFOUEH B YCIOBUSX KAIIUPOBAHUS U OBICTPBIX OTEepaIiuii

- YMETb MPOEKTUPOBATh aHAIUTHYECKYI0 Tabmuiy npu nomonm ClickHouse
B YCJIOBUSX OOJIBIINX 00BEMOB COOBITUM M arperupyroImx 3arpocoB

- YMETh XPaHUTh U 3alpallliBaTh BPEMEHHBIE psAIbI TpH noMonu Prometheus
B YCJIOBUSIX COOpa METPUK MPHUIIOKEHUS



- yMeTh 3arpy’kaTb W HCCIENOBAaTh KypHaJbHbIE COOBITUA NPU TOMOIIH
Elasticsearch, Logstash u Kibana B ycioBusx novcka u GpuiabTpauu cooOeHH

- yYMeTh ONUCHIBaTh MpeoOpa3oBaHUs MaHHBIX mpu nomomu dbt u
IUIAHUPOBATh BBIMOJIHEHHWE TOTOKOB mpu mnomomu Airflow B ycrnoBusix
BOCITPOU3BOIMMOM 00pabOTKH

- YMETh TOTOBUThH TEXHUYECKYIO JOKYMEHTAIUIO MO0 MOAETH JaHHBIX, CXEME
XpaHeHHUs, 3aIpocaM, OrpaHUUYEHUSIM, TPAH3AKIUAM U IPOTPAMMHOMY TOCTYITY

Baaners:

- HaBBIKOM MOCTPOEHUSI KOHIIENTYaJIbHON U JJOTUYECKOW MOJIEIH TAaHHBIX JJIsI
MPUKIATHON HHOOPMALIMOHHON CUCTEMBbI

- HaBBIKOM co3faHus cxeMbl PostgreSQL ¢ orpaHnyeHusMU 1€IOCTHOCTH,
WHJIEKCAMU U MPEICTABICHUSIMU

- HaBBIKOM pa3paboTku SQL-3ampocoB pa3HON CIIOKHOCTH M OLEHKH UX
IJIaHA BBITTOJTHEHUS

- HAaBBIKOM yIOPaBIEHUS TPAH3aKIUSIMHU W MPOBEPKOW MAPaIIENIBHOTO
JOCTyMa K JJaHHBIM

- HaBBIKOM pa3paboTku Java-kojaa aiis noctyna K ganHeim yepe3 JDBC, JPA
u Hibernate

- HaBBIKOM BBIOOpA MOJIETTM XpaHEHUsSl JAHHBIX MOJ| (PYHKIMOHAIbHBIE U
AKCIUTyaTallMOHHbIE TPEOOBAHUS

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

- HABBIKOM IOJTOTOBKH BOCIPOU3BOJAUMOTO MOTOKAa OOpaOOTKM JTaHHBIX C
ucnoiss3oBanueM dbt u Airflow

- HaBBIKOM TMOJATOTOBKM TEXHUYECKON JIOKYMEHTAIlMd MO XPaHECHHUIO,
00paboTKe U MPOTPaMMHOMY JIOCTYMY K JAHHBIM

3. O6beM TUCIUTLIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisg) coctaBisieTr 8 3.e. (288
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem paucuMmuIdHbL (MoOayisi) B (opMe KOHTAKTHOW paboThI
oOydaromxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMHU,
MPUBJIEKAEMbBIMU K peau3alii 00pa30oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI

Beero| Cemectp




Ne3 Neq

KonrtakTHas paboTa mpu IpOBEICHHH YICOHBIX 3aHATHI (BCET0): 160 80 80
B tom uncne:

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

3.3. O06bemM mucCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
Mearoru4ecKuMU pPabOTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIliu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX  yCIIOBUSX, TMPU TPOBEIACHHUU
IPOMEKYTOUYHOM aTTECTAIlMK COCTaBsAeT 128 akajmeMudeckux 4aca (OB).

3.4. ITpu oOy4eHnH 110 UHAUBUAYATLHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yUaroIuXCs, a TaKKe B (hopme
KOHTAKTHOM pabOThl 00YUYaIONIMXCS C MEJAarornuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, IPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |ba3bl HaHHBIX ¥ CHCTEMBI YIIPABJICHUS JAHHBIMU

PaccmaTpuBaemble BOIIPOCHI:

- 0a3a JaHHBIX, MpeAMETHAs 001acTh, MH(GOPMAIOHHAS CUCTEMa U CHCTeMa YIpaBieHHus 0a3aMu JaHHbIX;
- TOCTOMHCTBA IIEHTPAIM30BAHHOTO XPAHEHMS ITaHHBIX U YPOBHH aOCTpaKuny,

- posu pa3paboTuuKa, AAIMUHUCTPATOPA JAHHBIX U MPHUIIOKEHUS B )KU3HEHHOM ITUKJIE IAHHBIX.

2 KOHHCHTyaHBHOC MOICIINPOBAHUC Hpe,I[MeTHOP’I o0actu

PaccmarpuBaembie BOIPOCHL:

- CYLIHOCTH, aTpUOyThI, UICHTU(DHUKATOPHI U OTPAHUUEHHS TIPEIMETHOM 001aCTH;

- CBS3U OJIUH K OAHOMY, OAWH KO MHOI'MM U MHOT'MC KO MHOTHUM;
- HOTalus UeHna u nepexo OT onrMcaHus HpeﬂMeTHOﬁ 00J1acTH K MOACIN JaHHBIX.

3 Jlormueckoe moxenuposanue u IDEF1X

PaccMarpuBaeMble BOIIPOCHL:

- CYL[HOCTH, IEPBUYHBIC KJIIOYH, BHELIHHE KIIOYH U 3aBUCHMBIC CYIIIHOCTH;
- 00s13aTeNnbHbBIE U He00S3aTENbHBIE CBI3U MEXKAY CYIIHOCTSAMHY;

- IpeoOpa3oBaHue KOHIENTYalbHOH MOJIEIH B JIOTHYECKYIO CXEMY.

4 P CIBIOUOHHAA MOACJIb JaHHBIX

PaccmarpuBaembie BONpPOCHL:

- IOMEH, aTpuOyT, KOPTEX, OTHOLICHHUE M CXEMa OTHOIICHUS;

- IEpBUYHBIN, MOTEHIIMAJIBHBII U BHEUTHUH KIIIOY;

- OTpaHHYCHUS IIEIIOCTHOCTH U CBSI3b PEIIUOHHON MOJienu ¢ Tabmumamu SQL.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Pensiunonnas anredpa u ocHoBsl SQL

PaccmarpuBaembie BOIIPOCHL:

- BI)I60pKa, MMPOCKIUA, COCIUHCHUC, OGT)C)II/IH@HI/IG, Pa3HOCTL U ICKAPTOBO NPOU3BCACHUC,
- BRIPQXXCHHUE OTCpAIHid PEISIIMOHHO anreOpsl cpeactBamu SQL;

- 001Iast CTPYKTypa 3ampoca U MOPSI0K JOTHYSCKON 00pabOTKU TaHHBIX.

Apxurekrypa PostgreSQL

PaccmarprBaeMbIe BOIIPOCHL:

- 0a3a IaHHBIX, cXeMa, TaOIMYHOe IMPOCTPAHCTBO M 00BeKTHAA opranu3aist PostgreSQL;
- THIIBI JAHHBIX, TI0CIE€A0BATEIbHOCTH, OTPAHMYCHHS 1 IIPECTaBICHHS;

- pPOIb CHCTEMHOTO KaTayiora u mpas goctyna B PostgreSQL.

Co3nanue pensanuoHHoM cxemsl B PostgreSQL

PaccmarpuBaembie BOIIPOCHL:

- CO3JaHUC U UBMCHCHHUC Ta6HI/IH, NEPBUYHBIX U BHCIIHUX KJ'IIO'-IefI;

- orpanndennuss NOT NULL, UNIQUE, CHECK u cchutouHast IeIOCTHOCTb;
- KaCKa/THbIC ﬂeﬁCTBHﬂ 1 npaBujla KBMCHCHUS CBA3AHHBIX JAdHHBIX.

3anpocskl BeIOOpKHU B SQL

PaCCManI/IBaeMBIC BOIPOCHI:

- @HanpauHs{, COPTHUPOBKA, BBIPAXKCHUS U pa6OTa C HCOIPCACICHHBIMU 3HAYCHUAMMU,
- COCIMHCHU HECKOJIBKHUX Ta6ﬂI/IH 1 IOA3aIrpocChl;

- KBaAHTOP CYHICCTBOBAHHNA U MMPOBCPKA HAJTNYUA CBA3aHHBIX JTaHHBIX.

ArperupoBaHue U aHAIUTHYECKUE BO3MOXKHOCTH SQL
PaccmaTtpuBaeMble BOIIPOCHI:

- arperatHble QYHKIUH, TPYNIITUPOBKA ¥ (PUIBTPAIHS TPYIII;

- BHCIIHHUC COCAUHCHHNA U COXPAHCHUEC CTPOK 6e3 COOTBCTCTBHﬁ;
- OKOHHBIC ()YHKIINH, pa30ueHue, TOPSIOK H paMKa OKHA.

10

M3MeHeHne TaHHbIX U MPEACTABICHUS

PaccmarpuBaembie BOIPOCHL:

- BCTaBKa, OOHOBJICHUE U yAJIEHHE CTPOK;

- IPpEACTABJICHUA, MATCPUATTU30BAHHBIC MPCACTABJICHUSA U OTPAHUYCHUA 06HOBH${GMOCTI/I;
- MOATOTOBKA TECTOBBIX JAHHBIX U KOHTPOJIb H3MEHCHHH.

11

CDYHKHI/IOHHJ'IBHI)IC 3aBUCUMOCTH U HOpMAJIN3allnuAa

PaccmaTprBaemble BOIIPOCHI:

- N30BITOYHOCTD, AHOMAJIUH BCTABKH, YIAJIICHHUS 1 OOHOBJICHHUS;

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

- IIepBasi, BTOpasi, TpeThbs HOpMalIbHbIe ()OPMBI 1 HopMasbHas opma boiica-Koana.

12

MHOT03Ha4YHbIE 3aBUCUMOCTH U KaUE€CTBO CXEMBI

PaccmarpuBaembie BOIPOCHL:

- MHOT'O3Ha4YHas 3aBUCUMOCTb U YCTBEPTasd HOpMaJibHasA (bopMa;

- JEKOMITO3HLHUs O€3 MOTEPh M COXPAHEHNE 3aBUCHMOCTEH;

- KOMIIPOMUCC MEKAYy HOpMalIU3alueil, IpoCTOTOH 3apoCOB U MPOU3BOAUTENBHOCTBIO.

13

Nunexcel n ontumuzanumst 3ampocoB PostgreSQL
PaccmarpuBaembie BONPOCHI:

- Ha3HauY€HHE UHJIEKCOB U OCHOBHBIE TUIIBI HHAEKCOB PostgreSQL;
- IIJIaH BBITTOJIHEHMS 3ampoca, ctatuctuka 1 EXPLAIN;

- BBIOOp CTpaTeruy COCIUHEHUS ¥ MPUIMHBI MEJIJICHHBIX 3aIPOCOB.

14

TpaH3akuuu 1 napaieabHbIN 10CTyI
PaccmarpuBaembie BOIPOCHL:

- ceoiictBa ACID u rpaHuis! TpaH3aKIUHY;

- Ipo0JIeMBbI MapasIeabHOro 0CTyIa U YPOBHHU H30JISILINY;
- OJIOKMPOBKH, BEPCHU CTPOK M paspelieHre KOHPINKTOB.
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15

Hoctyn k nannbiM u3 Java yepe3 JDBC

PaccmarpuBaembie BOIIPOCHL:

- coeauHeHue ¢ PostgreSQL, noaroToBieHHbIe 3apOCHl 1 00paboTKa pe3yIbTaToB;
- ITyJI COCAMHEHUH, TapaMeTphl MOJKIIOYEHUs 1 00padOTKa OIIHO0K;

- 6e30IacHOCTh ITAPaMETPOB 3aMPOca U YIPaBICHUE TPAH3AKIIUAMH MPUIIOKECHUSL.

16

OOBeKTHO-PEIAIMOHHOE 0TOOpakeHue B Java

PaccmaTpuBaeMble BOTIPOCHI:

- cymHocTH JPA, CBSI3M, KOHTEKCT COXpaHEHHS U )KU3HCHHBIN UK 0OBEKTa;

- cpenctBo Hibernate, meHUBBIC 3arpy3KH, KacKaabl M IPpoOIeMa JINITHAX 3aIIPOCOB;
- TPaHHUIIBI CJI0S IOCTYMA K IaHHBIM B Java-TIpUIIOKEHNH.

17

HepeJ'ISIHI/IOHHBIe MOACIIN XpaHCHUA TaHHBIX

PaccmarpuBaembie BOIIPOCHL:

- IPUYUHEI NOSIBICHUS HEPEILIMOHHBIX XPaHUIMII M OTPAHUYEHUS YHUBEPCAILHON PESIIMOHHON
MOJICTIH;

- MOJIENH KJTI0Y-3Ha4€HHE, IOKYMEHTHas!, KOJIOHOYHAs!, rpadoBasi 1 BpeMEHHas;

- BEIOOp MOJIENM XPaHEHHMS 110 XapaKTepy 3alpocoB, 00beMY W I3MEHUYNBOCTH JaHHBIX.

18

PaCHpeILCJICHHI)IG JAaHHBIC U COI'JIaCOBAHHOCTbD

PaccMaTprBaeMble BOIPOCH:

- MacIITabupOBaHHUE, PEIUTUKAIUS, CEKIIHOHUPOBAHKUE M OTKA30yCTONYNUBOCTH;

- reopema CAP u KOMIPOMHECCHI COTJIACOBAHHOCTH, JOCTYITHOCTH U YCTOWYMBOCTU K Pa3/ICICHUIO CETH;
- TpeOOBaHUs K pacnpeieieHHON 0a3e JaHHBIX B MPUKIATHON CUCTEME.

19

JoxymenTtHas monens MongoDB

PaCCManI/IBaeMBIC BOIPOCHI:

- 62138. JAAHHBIX, KOJUICKIUA, JOKYMCHT U BJIOKCHHAA CTPYKTYpPaA,

- IPOCKTUPOBAHUC JOKYMCHTA C YUCTOM CLICHAPUCB UTCHUS U 3aIIUCHU;
- OrpaHUYCHHA ACHOpMAJIN3alluu U Z[Y6HI/IpOBaHI/Iﬂ JaHHBbIX.

20

3anpocs! 1 arperupoBanue B MongoDB
PaccmarpuBaembie BOIPOCHL:

- hunbTpanys TOKYMEHTOB, ITPOEKIIUS, COPTUPOBKA U OOHOBJICHHE;
- uaaekcbl MongoDB u BnusiHME UHIEKCA Ha TIOUCK;

- KOHBeWep arpernpoBaHus U IpeoOpa3oBaHue JOKyMEHTOB.

21

Xpanunuuie kinrod-3HaueHue Redis

PaccmaTprBaemble BOTIPOCHI:

- KIIFOYH, CTPOKH, CIIUCKH, MHOXKECTBA, X3MIN U YIIOPSIOYEHHbIE MHO)KECTBA;
- CPOK JKH3HH KJIIOUEH, BRITECHEHHE W KAIIINPOBAHHUE;

- clieHapuH ucnonb3oBanus Redis B Java-npuiioykeHu.

22

KBH_II/IpOBaHI/Ie K COIJIaCOBAHHOCTH AJAaHHBIX
PaccmarpuBaembie BOIIPOCHL:

- mabI0HBI YTSHUS Yepe3 KA U 3aIUCH Yepe3 KA1

- YCTapeBaHUE JaHHBIX, MHBATHIALMS U CPOK XKU3HHU;

- pUCKH HecoriacoBaHHOCTH Mexay PostgreSQL u Redis.

23

Komonounas anammtudeckas CYBJ] ClickHouse
PaccmarpuBaeMble BOIPOCHL:

- KOJIOHOYHOE XpaHEeHHe, CKATHE U BEKTOpHAast 00paboTKa;

- Tabnumpl MergeTree, mapTHIMOHMPOBAHNE W COPTUPOBOYHBIN KITIOY;
- arpeTupyoIue 3ampockl Mo OOIBIITNM 00beMaM COOBITHIA.

24

3ar PYy3Ka 1 NOATOTOBKA JAHHBIX JJI1 aHAJIMTUKH
PaCCMa’IpI/IBaCMLIC BOIPOCHI:
- IIaKE€THaA 3arpys3kKa, IOTOKOBas 3arpy3ka U KOHTPOJIb Ka4€CTBa JaHHBIX;
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- mpeoOpa3oBaHNE TUIIOB, OYHCTKA U eIy OJIHKaIns;
- BUTPHUHBI JaHHBIX M MPOBEPSIEMOCTh PACUETHBIX MOKa3aTeseH.

25

Bpemennsie psaasl 1 Prometheus

PaccmarpuBaembie BOIIPOCHL:

- METPUKa, METKa, BpeMEHHOMU psll U MoJienb XpaHeHus Prometheus;
- 3anpocel PromQL u arperupoBaHie BpeMEHHBIX PSIOB;

- orpanmdenus Prometheus kak XpaHUIHIA IPUKIAJAHBIX JAHHBIX.

26

XKypnansusie coobiTus u crek Elasticsearch, Logstash, Kibana
PaccMaTprBaeMble BOTIPOCHI:

- CO6LITI/Ie, HUHACKC, JOKYMCHT U MOJTHOTEKCTOBBIM IIOUCK;

- 3arpy3Ka u npeodpa3oBanue codbiTuii uepes Logstash;

- BU3YaJIbHOC UCCJICJOBAHUC NAHHLIX B Kibana.

27

CorocraBieHue XPaHWJIAI 1100 Tpe6OBaHI/I5[ MMPUIOKCHUA

PaccmarprBaeMbIe BOIIPOCHL:

- TpaH3aKIMOHHEIE, JOKYMEHTHbIE, KOIIUPOBaHHbIC, aHAJTUTHYCCKIE H BPEMCHHbBIC JAHHbIC;
- kputepun Beidbopa PostgreSQL, MongoDB, Redis, ClickHouse u Prometheus;

- CTOMMOCTB XpaHEeHUsI, CKOPOCTb OTBETa H CJI0KHOCTh CONPOBOXKICHHUS.

28

[IporpaMMHBII AOCTYI K HEPEIAUMOHHBIM XpaHWIMILAM U3 Java

PaccmaTrpuBaeMble BOIIPOCHI:

- npaiiBepsl Java nis MongoDB, Redis u ClickHouse;

- mpeoOpa3zoBaHre OOBEKTOB MPHIOKEHHS B JOKYMEHTBI, KITIOYH ¥ CTPOKU aHATUTHYECKUX TaOIIHIL;
- 00paboTKa OIMUOOK, MOBTOPHBIC MOIMBITKA U OTPAHUYCHUS COCAMHCHHIA.

29

[Toroku npeoOpazoBanust JaHHBIX ¢ dbt

PaCCManI/IBaeMBIC BOIPOCHI:

- MOJCJIb Hp€06p330BaHI/Iﬂ JaHHBIX, HICTOYHHUKHU, MOJCIIN U 3aBUCHUMOCTH,

- IIPOBCPKaA Ka4eCTBa JaHHbIX U JOKYMCHTUPOBAHHNC Hp€06pa3OBaHHﬁ;

- mpuMeHeHue dbt s MOCTPOEHHsT BUTPUH MOBEPX aHAITUTHYECKOTO XPaHHIIHIIA.

30

[TnanupoBanue o06paboTku AaHHBIX ¢ Airflow
PaccmarpuBaemble BOIPOCHL:

- HampaBJICHHBIN alMKIMYECKUi Tpad 3ajad, onepaTop U paclucaHue;
- 3aBUCHMOCTH 33/1a4, TIOBTOP BBITIOJIHEHUS] 1 KOHTPOJIb OLIHOOK;

- 3aITyCK PeryJISIPHBIX TIOTOKOB 3arpy3Ku M MPeoOpa3oBaHus JaHHBIX.

31

be3omnacHoCTh, pe3epBUPOBAHUE U CONTPOBOKACHUE XPAHUIIUIIL
PaccmarpuBaembie BONPOCHL:

- YUYETHBIE 3aIIUCH, POJIY, IIpaBa AOCTYIIA U 3alUTa COCIUHEHUL,

- P€3€pBHOE KONUPOBAHUE, BOCCTAHOBJICHUE U IIPOBEPKA BOCCTAHOBJICHUS;
- )KypHaJbl, ayJUT U SKCILTyaTallMOHHAsl JOKYMEHTaLU.

32

ApPXUTEKTYypa NIPUKIIAJHOW CUCTEMBI XpaHEHUsI U 0OpabOTKHU TaHHBIX
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- COUCTAHUC TPAH3AKIIUOHHOI'O, KSIIMPOBAHHOT O, JOKYMECHTHOT'O, aHAJIUTUICCKOT'O U BpEMCHHOI'O
XpaHWINIIA,

- I'paHUlbl OTBETCTBEHHOCTHU Java-an/InomeHI/m, 0a3bl JaHHBIX U IIOTOKa O6p360TKI/I;

- TCXHUYCCKasA NOKYMEHTalusA, OrpaHUYCHUS PCIICHUA U IIEpe/iavda Ha COIPOBOKIACHUC.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

n/m
1 |Pa3BeptriBanue PostgreSQL u co3nanue 6a3bl TaHHBIX
Crynenr ycranaBiuBaeT PostgreSQL wiu Postgres Pro B yueOHoti cpene. Co3naeTes 6a3a JaHHBIX,
MOJIB30BATElTb, CXEMa U TECTOBOE MOAKI0YeHHe. [TapaMeTpsl MOgKITIOUeHHUS HUKCHPYIOTCS B TEXHUYECKOM
KypHae.
2 |Co3manue TaOJIMIl U OTPAaHUYEHUH IEJTOCTHOCTH
CryneHT peanusyeT TabIUIbl 1O JOTHYecKoi Monend. J{00aBisioTCs IepBUYHbIC M BHEIIHHE KIFOYH,
OrpaHUYCHUS YHHKAIBLHOCTH, IPOBEPKU 3HAUCHUI U IIPaBHIIa CCBUIOYHOM LiesocTHOCTH. Cxema
HpOBepsieTcs Ha KOPPEKTHBIX ¥ OINOOYHBIX JAHHBIX.
3 |3amonmHeHME U U3MEHEHHE JaHHbIX cpeacTBamu SQL
CTyIeHT MOAroTaBINBACT HAOOP TECTOBBIX AaHHBIX [T HECKOJIBKHX CBSI3aHHBIX TaOIHIl. BeIMONHSIOTCS
orepaliy BCTABKU, OOHOBJICHHS U yaaleHus. [IpoBepseTcs moBeIeHHe OrpaHMYCHIN M KACKATHbIX
JNIEUCTBUM.
4 |3anpocsl BEIOOPKU K CBA3aHHBIM TaOIHIIAM
CTyzIeHT peau3yerT 3arpocsl ¢ GHIbTpanyeil, COpPTHPOBKOH, COSANHEHUAMH 1 Hoa3anpocamu. s
Ka)KJIOT0 3aIpoca NPOBepsIieTCS COOTBETCTBHE Pe3yJIbTaTa OCTABICHHOMY yCIOBHIO. ONIMOOYHbIE HITH
M30BITOYHBIC 3aIIPOCHI HCIPABIAIOTCS.
5 |ArperupoBanue, BHEITHHE COCMHEHUS M OKOHHBIE (DYHKIHH
CTyAeHT peau3yeT 3anpoChl ¢ TPYNIUPOBKOM, arperaraMy U BHEIIHUMU COSTUHEHHUSIMU. [{0TOTHUTEIBHO
BBITIOJIHAKOTCA OKOHHBIC PACYETHI 110 I'pyHIiaM JaHHbIX. Pe3yHLTaTbI CBEPSAIOTCA Ha HC6OHI)IHOM
KOHTPOJIBHOM Habope CTPOK.
6 Hpe,I[CTaBJ'IeHI/IH U MaTCpUAIIN30BAHHBIC IIPCACTABJICHUA
CTyneHT co3JaeT NpeaCcTaBIeHHS T YacTO HCIIONIb3YEMBIX 3ampocoB. [Jisi pacyeTHOro OT4eTa CO3AaeTCs
MaTepHaIM30BaHHOE NPEICTABIICHHE H BBIIOJHACTCS ero 0OHOBICHHUE. [IpoBepsieTcs pasinine Mex Iy
OOBIYHBIM M MaTEePUAIM30BAHHEIM MIPEICTABICHUEM.
7 |MHAeKCHl U IJIaHbI BBIMOJIHEHUS 3aPOCOB
CTyIeHT BBINOJIHACT 3aMpOCHl A0 U mocie co3nanust naaekcoB. C momompsio EXPLAIN cpaBHUBatOTCS
IJIAHBI BBITIOJIHEHUS M CIIOCOOBI COCIMHCHUA Ta6J'II/II_[. B otuete (I)I/IKCI/IpyeTCH BJIMAHHUEC MHACKCA HA
BbIOpaHHBIE 3aIPOCHI.
8 |TpaH3akuuu ¥ ypOBHU H30JISALUU
CTyzeHT BBINONHSET MapajlielbHble CLIEHAPHU N3MEHEHUS JaHHBIX B JBYX ceaHcax PostgreSQL.
[posepstorcst 3 HeKTh pa3HBIX yPOBHEH U30JIALUHU U OJOKUPOBOK. Pe3ynbTaThl 0hopMIISIOTCS KaK
Tabnua HaOJIIO IEHHA.
9 |Pe3epBHOE KOMMpPOBaHKE U BOcCTaHOBJICHHE PostgreSQL
CTyIeHT BBINOJIHACT BBITPY3KY CXEMBI U JaHHBIX ydeOHo! 6a3bl. 3aTeM 6a3a BOCCTaHABIMBACTCS B
oTIIebHOE OKpYyxkeHue. [IpoBepseTcsi COXpaHHOCTh TabJIUI], OTPaHUYECHUN U TaHHBIX.
10 |Hdoctym k PostgreSQL u3 Java uepe3 JDBC
CTyzeHT co3JaeT NPUIIOKeHUE Ha Java Ul BBIIOJIHEHUS [TapaMeTPU30BaHHBIX 3a1pocoB. Peanusyrorcs
YTeHHUE, BCTABKa H OOHOBJICHHE JJAHHBIX ¢ 00paboTKoit ommoOok. OTHeNBbHO IPOBEPsIeTCs 3aKPhITHE
COCIMHEHUH 1 PECYPCOB.
11 |Ilyn coeauHeHMit U TpaH3aKIUK Java-IpUII0KEHUS
CTyIeHT MOAKIIoYAST MyJl COSANHEHHH K NIPHIIOKEHHUIO Ha Java. BhIMOIHASTCS TpaH3aKIIMOHHBIN
crieHapuii ¢ pukcarueit u orkatoM u3MeHeHuil. [IpoBepseTcs mopeaeHNE NPUITOKEHUS TIPH OIINOKE
BHYTPH TPaH3aKIIHH.
12 |Cymnoctu JPA u oToOpaXkeHUe TaOIHII
Crynent onncsiBaeT cymHocTd JPA msa Tabimn yueOHoM 6a361. HacTpauBaroTcst naeHTH(GHUKATOPHI,
NPOCTBIE MOJIS M CBS3U MEX/Y CYIIHOCTSIMH. BBITIONHSIETCS YTEHHE U COXPaHEHHE 00BEKTOB MPHIIOKECHHS.
13 |PaGora c Hibernate u 3ampocamu K CyIIHOCTSIM

CTyHGHT peaIn3yeT PCO3UTOPUHN U 3alIPOCHI K CYIITHOCTSAM. HpOBepﬂeTCﬂ JICHUBOC NOJIYYCHHUE CBA3AHHBIX
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JaHHBIX U BJIMSIHIE KaCKaJHBIX Olepanuii. Pe3ynprarsl comocTaBimsitoTes ¢ 3anpocamu SQL,
BhImonHsieMbIME Hibernate.

14 |Murpamuu cxembl Oa3bl JaHHBIX
CTyJIeHT MOArOTaBIMBAET IIOCIIEIOBATENLHOCT H3MEHEH I CXeMbI s yueOHOM 0a3bl JaHHbIX. Murpanuu
HPUMEHSIIOTCS K IYCTOM U 3amoJHeHHOU 6a3e. [IpoBepsieTcst BOCIPOU3BOAUMOCTD CTPYKTYPHI MOCIIE
HOBTOPHOTO Pa3BEPTHIBAHMSL.

15 |PasBepthiBanue Java-npumnoxenus c PostgreSQL
CryneHt 3amyckaeT npuiiokeHne Ha Java u PostgreSQL B mokansHOH cpese WM KOHTEHHEepHOI
koH(purypauuu. IIpoBepsieTcst MOAKIIOYCHNUE, BRIIOIHCHIE OCHOBHBIX CIICHAPHEB U COXPAHCHHE JaHHBIX.
IMapameTpsl cpeibl PUKCUPYIOTCS B (aiiiie HaCTPOEK.

16 |HUroroas mpoBepKa pesIIMOHHOTO PEIICHUS
Crynenr oobenunsier cxemy PostgreSQL, naunble, 3anpocst SQL, TpaH3aKIIMOHHbIE CHEHAPUH U JOCTYII
n3 Java. BeinosHseTcs KOHTPOJIbHBIN 3aIlyCK OCHOBHBIX OINepaiuil npuiioxkeHus. IToropslii Matepuan
0(hOpMIISIETCSI KaK CBA3HOE MOPT(OIHO PEIILIUOHHOTO PELICHHSL.

17 |Pa3BeptriBane MongoDB u co3ganue 10KyMeHTHOH 0a3bl
Crynenr ycranasmuaet MongoDB wnu coBmectumyto cpeny. Cosnarorcs 6a3a, KOJUIEKIHH U Habop
JOKYMEHTOB II0 PaHee IIOrOTOBJICHHOM Moenu. [IpoBepsieTcs HOOKIF0OYCHHE W3 KOMAaHIHON 000I0YKH 1
IIPUJIOKEHUS Ha Java.

18 |3ampock! u ungekcs MongoDB
CTyJIeHT BBIONHSAECT (QUIBTPALIMIO, COPTUPOBKY, OOHOBIEHHE U yaneHue NoKkyMeHToB. Co3matoTcs
UHJIEKCHI ISl OCHOBHBIX 3aIIPOCOB. Pe3ysIbTaThl 3aIPOCOB CPABHUBAIOTCS JI0 M II0CIIE HHAEKCUPOBAHMS.

19 |ArperupoBanue nokymeHToB MongoDB
CryeHT peann3yeT KOHBelep arperupoBaHus IS pacuera rokasarelneil o JoKyMeHTaM. Mcmons3yoTes
JTarnsl 0T00pa, IPYMIUPOBKH U IIPe0Opa3oBaHmsI CTPYKTYpPhI pe3ybrara. VITor cBepseTcst ¢ KOHTPOIbHOIM
BBIOOPKOTA.

20 |Hoctyn k MongoDB u3 Java
CTyAeHT MoJKIIIoYaeT NpuiiokeHne Ha Java kK MongoDB. Peanusyrorcst onepaiiuu co3jaHusi, YTeHUS,
W3MEHEHUs U yJaleHus JoKyMeHToB. [IpoBepsercs 00paboTka oumOOK MOAKIIOUEHUS 1 HEKOPPEKTHBIX
JIAHHBIX

21 |Pa3BeprriBanue Redis u paboTa co cTpyKTypamu JaHHBIX
Crynenr 3amyckaet Redis U BBRIIIOJNHSIET OIEPALK CO CTPOKAMH, CIIMCKAMHU, MHOXKECTBAMH, XIIIAMH H
YIOPSI0UCHHBIME MHOXKECTBAMU. JIIst KITFOUel 3a/1aeTcsl CPOK JKU3HH. Pe3y IbTaThl IPOBEPSIOTCS Yepes3
KOMaHIHYIO 000JI0UKY.

22 |KsmupoBanue gaHHbIX Java-nipuiioskenus ¢ Redis
Crynent nooasnser Redis B cluieHapuii 4TeHUS JaHHBIX NPUIIOKEHUs. Peanusyercst uTeHue yepes K31 U
0OHOBJICHHE 3HAUEHUS TPH U3MEHEHNHN HcTouHHKa. [IpoBepseTcs moseaeHne Npy ycTapeBaHUU U
yIaJIEeHUH KITF0Ya.

23 |PasBepreiBanme ClickHouse u co3qanve aHaTUTHYSCKOW TaOJIAIIBI
Crynenr ycranasiusaet ClickHouse niu mojkiouaercs k yaeOHoMy cepepy. Co3naercs Tabiuna Jist
COOBITHIA ¢ BBIOPAHHBIM JIBIXKKOM, [IAPTHIIMOHUPOBAHKEM M COPTUPOBOYHBIM KIIFOUOM. 3arpysKaeTcst
TECTOBBIH HA0OP COOBITHIA.

24 |Anamutuueckue 3anpocsl ClickHouse
CTyIeHT BBIIOJIHACT arperupyroIre 3aIpockl o 00IpmuM HabopaM coObITHHA. [IpoBepstoTcs
TPYINUPOBKH, GUIBTPAIMS IO BPEMEHHU M pacyeT MokaszaTeiel. PesyapraTsl huKcupyroTes A
HECKOJIBKMX BPEMEHHBIX NHTCPBAJIOB.

25 |Coop u 3anpoc BpeMeHHBIX psiioB Prometheus

CryzneHT HacTpauBaeT cOOp y4EOHBIX METPHK ITPHIIOKEHHUS HIIH AEMOHCTPALMOHHOTO HCTOYHHKA.
Bemomnnstorest 3ampockl PromQL i1t oT60opa 1 arpernpoBaHusi BpeMEHHBIX psizioB. [IpoBepsiercs BiusHuE
METOK Ha pe3yJbTaT 3aIpoca.
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26

3arpy3ka )xypHanbHBIX cOObITHH B Elasticsearch
CTyIIeHT MOArOTaBIUBACT MOTOK KYpPHAIBHBIX COOBITHI Yepe3 Logstash. JlaHHbIC 3arpykaroTcs B
Elasticsearch ¢ 3amanHo# cTpykTypoii noseit. B Kibana BeimonmHsieTcst TOUCK ¥ (GUIBTPALIUS COOBITHIA.

27

[TocTpoenne BU3yallbHOTO MpeACTaBiICHUs JaHHBIX B Kibana

CTyzeHT co3JaeT HeCKONbKO IpeCTaBIeHHH Uit aHaau3a coObiTuil. HactpauBarotcs GuabTpsl,
BPEMEHHON MHTEPBAJ U TPYIITUPOBKA. Pe3ybTaT HCIONB3yeTCs AU TPOBEPKH TMIIOTE3 O TOBEACHUH
MPUIIOKECHUSL.

28

[IpeobpazoBanus ganubx ¢ dbt
CTyIeHT ONHCHIBaeT HCTOYHHUKH, IPOMEXYTOUHBIC MOJICITH U HTOTOBYIO BUTPUHY JaHHBIX. 3aITyCKAIOTCS
HpeO6pa30BaHI/IH 1 IMPOBEPKU KaUCCTBA JaHHBIX. ﬂOKyMeHTaHI/IH MOZICJ'ICI7[ CO3Ja€TCA CpeACTBaAMU dbt.

29

[TnanupoBaHue MOTOKa 00pabOTKU JaHHBIX B Airflow
CTy}leHT co31acT HaHpaBJ’IeHHBIfI rpa(b 3aaa4q JJid 3arpy3ku u HpeOGpa?:OBaHI/IS[ JaHHBIX. HaCTpaI/IBaeTCH
pacrucanue, 3aBUCHMOCTH Y TIOBTOP BBINOJHEHUS IIPU oInOKe. BrimoHseTcst npoOHbIH 3amyCcK MOTOKa.

30

MHTerpanus HECKOIBKUX XPaHWINIL B Java-IIPUIOKEHUN

CTyZ[eHT MOAKIIOYACT HPUIIOKCHUC HA Java k ABYM WJIN HECKOJIbKUM XpaHUJIMIIAM JaHHBIX. PeaJ'II/ByeTCﬂ
CHeHapPII;‘I YTCHUSA TPAH3aKIIUOHHBIX JAHHBIX, KOIITWUPOBAHUA U 3al1MCU COOBITHS JJIA aHAJIMTUKU.
HpOBepﬂeTCﬂ COTJIACOBAHHOCTD PE3YyJIbTATA HA KOHTPOJIbHOM CHCHAPHUH.

31

Pe3epBHp0BaHHe 1 BOCCTAHOBJICHUC JAaHHBIX

CTyIeHT BBIMOJIHACT PE3EPBHOE KOMIMPOBAHUE BHIOPAHHBIX XPAHUIIUII U BOCCTAHOBJICHUE B OT/ICIILHOE
okpysxeHue. [IpoBepsieTcs JOCTYIMHOCTh JaHHBIX MMOCIE BOCCTAHOBJICHUs. iTorn QUKCUpyroTcs B
TEXHUYECKOM KypHaJIe.

32

Hroroas mpoBepka CHCTEMBI XpaHEHHUSI U 00paOOTKHU TaHHBIX

CryzneHT 00beaNHSAET PENAIHOHHOE, IOKYMEHTHOE, K3IINPOBAHHOE, aHATUTHYECKOE U BPEMEHHOE
XpaHEHHE B €MHYI0 YICOHYIO apXUTEKTypy. BBIONHAETCS KOHTPOIBHBIH CIIeHapuii 3arpy3KH, 00pabOTKH,
MIOMCKA U YTE€HHS AaHHbBIX. VITOroBbIil Matepnan odopMiseTcs Kak CBI3HOE OPTQOINO CHCTEMBI TaHHBIX.

[IpakTrueckue 3aHATHS
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AHanm3 npeaIMeTHON 00JacTH U TPaHUI] JaHHBIX

CryzneHT onuchIBaeT BEIOPAHHYIO MPEIMETHYO 00J1aCTh, Y9aCTHUKOB, OCHOBHBIE CYIITHOCTH, COOBITHS U
orpanndeHust. [ kaxnoi cynHocTH QUKCUPYIOTCS aTpHOYThI, HASHTU(HUKATOPHI U TPaBHiIa
cymecTBoBaHus. Pe3ynbrar oopmisiercs Kak TeKcToBas crielu(UKanus JaHHBIX.

HOCTpOeHI/Ie KOHHCHTyaHLHOﬁ MOJCIHN JAaHHBIX

CTyIeHT CTPOUT MOJIeNb CYIIHOCTEH U cBs3ei B HoTaruu YeHa. [l KaXXJ01 CBSI3U OnpezenseTcs
KPaTHOCTh, 00s3aT€IHHOCTD U CMBICIIOBOE OTpaHndeHre. MoJIesib IPoBepsieTCs Ha MOJTHOTY OTHOCHTENIEHO
BBIOPaHHBIX MOJIb30BATENBCKUX CLIEHAPUEB.

[TocTpoenune nmornueckoit mogenu IDEF1X

CryzneHT mmpeoOpa3yeT KOHIENTYaJIbHYI0 MOJENb B Jorndeckyto Mojens IDEF1X. Onpenenstores
HNEepBUYHBIE KIIIOUH, BHELTHHUE KJIIOUH, 3aBUCUMBIE CYIIIHOCTU U CIIPAaBOYHUKU. Pe3ynbTaT cCTaHOBUTCS
OCHOBOW /U1 AajbHeHnel pu3n4eckoi CXeMsl.

HOpMaJ'II/I3aI_[I/I${ pCHHHHOHHOﬁ CXEMBI

CryneHT BeISBIIACT (PYHKIIMOHATBHBIE 3aBUCHMOCTH M BO3MOYKHBIE aHOMAJIMH U3MEHEHNS TaHHBIX.
OTHOIIEHHS IPUBOASATCS K TPEThel HopMabHO (hopme mmu HopmansHOH dopme boiica n Kogna. [na
KaXI0M JeKOMIO3UINN (PUKCUPYETCs IPUINHA U 0)KUJAEMBIH 2P PEKT.

IIpoexTupoBaHuE OrpaHUYECHHN LIETIOCTHOCTH

CTyneHT ompezesieT TOMEHHbIE, CYIIHOCTHBIC H CChIIIOYHBIC OrpaHndeHus. {iis Tabiui 3a1ar0TCs
npaBuiia 00513aTeNbHOCTH, YHUKAJIBHOCTH, TOMYCTUMBIX 3HAYCHHUI U KACKAIHBIX NeHCTBUi. MTorosas
crienuduKaIys UCIONIb3yeTcs P co3JaHnu cxeMbl PostgreSQL.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

n/m
6 |[IpoekTupoBaHme 3aMPOCOB K PEISAIIMOHHON CXEMe
Cryznent ¢hopmysupyeTr Habop 3arpocoB K HECKOJIKUM CBSI3aHHBIM TabiuuaMm. J{is kaxaoro 3ampoca
ornpezensercs TpeOyeMblil pe3ynbTar, yCI0BUs 0TOOpa, IPyNIUPOBKA U COPTUPOBKA. OTAEIBEHO
BBIJICIISIFOTCS 3aIIPOCHI JUIsl OTYETOB U IIPOBEPKH LIEIOCTHOCTH JaHHBIX.
7 |[IpoexkTrpoBaHME TPAH3AKIMOHHBIX CIIEHAPUEB
CTyZIeHT ONUCHIBAET OIEPALUH, KOTOPBIE JOJDKHBI BRIIOJIHATHCS aTOMapHO. [ KaxIoro cLeHapyst
(huKCHpPYIOTCA U3MEHIEMbIC TaOJHIIBI, BO3MOXHBIC KOH(PIUKTH U TPeOyeMbIi ypOBEHB M30JISAIHH.
PesynpTaT ncnomnb3yercs Ui 1a00paTOpHON MPOBEPKHU MapauieIbHOTO JOCTYIA.
8 |lIpoexkTupoBaHue cI0s AOCTyNA K TaHHBIM Java-TpuiiosKeHus
CryZneHT onpezessieT CyIHOCTH PUII0KEHHS, PETIO3UTOPHH, 3aIpoChl U rpaHuLbl Tpanzakuui. s JDBC
u JPA BBIIENAIOTCS pa3HbIe 003aHHOCTH U OrpaHUYeHHs1. FITOroM CTaHOBUTCS CXeMa MPOrpaMMHOTO
npocryna k PostgreSQL.
9 |BrIO0Op MOIEIM HEPEISAIIMOHHOTO XPAHCHHS
CryneHT paccMaTpuBaeT HabOp CLICHAPUEB YTCHHS, 3aIIMCH ¥ AHATUTUKH 171 BHIOPaHHON MMPEAMETHOM
obnacTh. s KaXKI0T0 CLieHapHs BEIOHpaeTcs MOAXO0ASIIas MOICNb XpPaHCHHUS JaHHBIX. Perenue
odopMIIIeTCs KaK MaTpUIa COOTBETCTBHS TpeOOBaHHI U XPaHMIIHILL
10 |[IpoexTupoBaHHE JOKYMEHTHOW MOJIEIN
CTyzeHT BbIIEIAET AaHHBIC, KOTOPBIE Leeco00pa3sHO XPaHUTh B BUAE JOKyMeHTOB. Onpenensercs
CTPYKTYpa BIIOKEHHBIX 00BEKTOB, HIACHTH()UKATOPBI M HHIEKCHL. MoIeNb IPOBepseTCsl Ha COOTBETCTBHE
OCHOBHBIM 3aIIpOCaM IPUIOKEHHS.
11 |[IpoekTHpoBaHWE KIMIUPOBAHUSA U OBICTPBIX OTEPALIHIA
CTyneHT BEIOMpaeT JaHHbBIC U ONepanuH, noaxomsamue i Redis. [t kirodeit onpenenstoTest CTpyKTypa,
CPOK >KH3HH U MPaBHIO 0O0HOBICHU. OTIEIBHO (PHKCHPYIOTCS PUCKH YCTApEBaHHS H CIIOCOOBI
WHBAJTUIALIUH.
12 |[IpoexTupoBaHHE aHATUTHYECKOTO XPAHEHHUSI COOBITHIA
CryzneHT ornpeersieT oToK coOOBITHI U IOKa3aTeln, KOTophle 10JuKHbI paccunThiBathes B ClickHouse.
3anatorcst u3MepeHusi, GakTbl, IAPpTUHOHUPOBAHUE U COPTHUPOBOYHBIN KIIOY. Pe3ynbTar Hcnosb3yercs
JUISL CO3aHMS AaHATIUTHYECKOH TaOJIHIIBL.
13 |[IpoexTupoBaHKE BPEMEHHBIX PSAAOB U KypHAIbHBIX COOBITUI
CTyneHT pazfesseT MeTPUKH 1 )KypHAIIbHbIC COOBITUS IO HA3HAYCHHUIO U CTPYKType. s MeTpHk
3a/IAI0TCSI UMEHA M METKH, JUIsl COOBITHI 1OJIs HoMCKa U QUiIbTpalu. IToroM CTaHOBUTCS cxema
HaOII0JaeMbIX JaHHbIX.
14 |[IpoexTupoBaHUE MOTOKA MOJATOTOBKH JTaHHBIX
CTyZeHT ONHUCHIBAET MCTOUHUKH, IIPE0OPa30BaHus, NPOBEPKH KaueCTBa U UTOTOBbIE BUTPUHBI IAHHBIX.
Juist kaxkoro mara GUKCHpYETCs: BXOJI, BBIXO U 3aBUCHMOCTh OT IPEIbIAYIINX IaroB. MoJienb
UCTob3yeTes i1 peanu3aiuu B dbt u Airflow.
15 |ConocraBneHue XpaHWINLL B ApPXUTEKTYPe IPUITI0KEHUS
CryneHT onpenenseT, Kakue JaHHbIe ocTaroTes B PostgreSQL, xakue mepenocsrcs B MongoDB, Redis,
ClickHouse, Prometheus u Elasticsearch. [nst kaxoro xpanuiuina GUKCHpyeTcs IpU4rnHa BEIOOpa 1
orpaHu4eHue NpuMeHeHus. IToroM CTaHOBUTCSl apXUTEKTYpHAs CXeMa JaHHbIX.
16 |[ToaroroBka TEXHUYECKOM JOKYMEHTAITUH TI0 CUCTEME JaHHBIX

CryneHT coOupaeT onucaHue MoJeNiel, CXeM, HHIEKCOB, 3aIIPOCOB, TIOTOKOB 00pabOTKH U MTPaBHII
nocryna. JIokyMeHTaIus IpoBepsIeTCsl Ha TOJIHOTY JUIS HIepe/laul PeleHUs] KOMaHae pa3paboTKH.
HroroBerii MaTepuan opopmIIsieTcs: Kak eIUHOE OTIMCAHUE CUCTEMBI XpaHEHUS M 00paOOTKH JaHHBIX.

4.3. CamocrosiTenbHas paboTa 00y4daroImxcs.




Ne Bun camocrosiTensHO#M paboThI
n/m

1 |U3yueHue pekOMEHI0BAaHHOM JIUTEPATYPHI.

2 |l[logroroBka k 1abopaTOpHBIM paboTaMm.

3 | BeimonHeHue KypcoBoi paboTHI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | [loaroroBka K TeKyuiemMy KOHTPOJIIO.

4.4, [TpumepHbIH NepeueHb TEM KypPCOBBIX padboT

Pa3zpaboTka mporpaMmmHOTo obecnedeHus a1 paboThl ¢ PENSIIIMOHHON 6230
JAHHBIX B MIPEAMETHON obsactu «Pectopany.

Pa3zpaboTtka mporpaMMHOro o0ecriedeHust AJisi paboThl ¢ PEISLIMOHHON 0a30i
JAHHBIX B TIpeAMETHOM o0sacTu «PeecTp eHHBIX Oymary.

Pa3zpaboTka mporpaMmmHoro obecredeHus s paboThl ¢ PENISIIIMOHHON 6a30i
JAHHBIX B MpeAMeTHON o0sactu «CKitajl Mara3uHay.

PazpaboTka mporpaMmmHOro obecnedeHus 1t paboThl C peIsIuOHHON 6a30i
JAHHBIX B MIPEAMETHON 00s1acTh «My3bIKaIbHBIA Mara3uu.

Pa3zpaboTka mporpaMMHOTro o0ecriedeH s AJisi paboThl ¢ PEISIIUOHHON 0a30i
JAHHBIX B IPEAMETHON 00J1aCTH « A3PONIOPTY.

Pa3zpaboTtka mporpaMMHOTro o0ecriedeHust AJisi paboThl C pEIsMOHHON 0a30ii
JTAHHBIX B MPEAMETHON 00J1aCTU « Y HUBEPCUTET.

Pa3zpaboTka mporpaMmmHoro obecnedeHus A paboThl ¢ PENSIIIMOHHON 6a30ii
JTAHHBIX B TIpeaAMEeTHOM obnactn « KnuHukay.

Pa3zpaboTtka mporpaMMHOro odecredeHus AJisi padoThl ¢ PESIIMOHHON 0a30i
JAHHBIX B IPEAMETHON 00J1aCTH « ABUAKOMIIAHUSD.

Pa3zpaboTka mporpaMMHOTro o0ecriedeHus AJisi paboThl ¢ PEISIIMOHHON 0a30i
JAHHBIX B TIpeAMETHOM 00s1acTH «JIorucTH4eckass KOMITaHUs.

Pa3zpaboTka mporpamMmmHoro obecnedeHus Ay paboThl ¢ PESIIMOHHON 6a30it
JAHHBIX B TIpeAMETHON o0sacTh « bubnmorekay.

Pa3zpaboTka mporpamMmmHoro obecnedeHus A paboThl ¢ PENSIIIMOHHON 6a30ii
JAHHBIX B IPeAMETHON 001acTH «[ OCTHHUYIHBIN KOMILIIEKC) .

Pa3zpaboTtka mporpaMMHOro odecredeHus 1l padoThl ¢ PEISIIMOHHON 0a30ii
JAHHBIX B TIpeAMeTHOM obsactu «I'py3omepeBo3Kuy.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).
Ne

/1

bubnuorpaduueckoe onucanue Mecro nocryna




Toxmaxos, I'. I1. ba3sl nanueIx: Mojenu u
CTPYKTYpPBbI IaHHBIX, s13bIK SQL, mporpaMmMupoBanue
0a3 maHHbIX : yueOHoe nocodue / I'. I1. TokmakoB. —
VabsHoscek : YalI'TVY, 2021. — 362 ¢. — ISBN 978-5-

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/259706
(marta oopammenus: 22.06.2026)

9795-2184-8. — TekcT : 2IEKTPOHHBIN
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(marta oopamenus: 22.06.2026)

2 ®emmuna, E. B. ba3bl nannbix : yueonuk / E. B.
®emmuna, B. B. Tkauenko. — Kpacnogap : Kyol'AY,
2020. — 172 c. — ISBN 978-5-907402-36-2. —
Tekcr : 27eKTpOHHBIN

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/241103
(mara obpamenus: 22.06.2026)

3 | JombOpogckas, I'. OnTuMusanus 3anpocoB
PostgreSQL / I'. lomGpoBckasi, b. HoBukos, A.
beitnukoBa ; nepeBon ¢ anrnuiickoro Jl. A. benukona.
— Mockga : JIMK Ilpecc, 2021. — 278 c. — ISBN
978-5-97060-963-7. — TeKcT : 3JIEeKTPOHHBIH

4 ['puropses, 10. A. Pensiimonnsie 6a3bl JaHHBIX U
cuctembl NoSQL : yuebHOE ocobwme / 0. A.

Jlanb : 3IeKTPOHHO-OMOTMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/156492
(mara ooparmienus: 22.06.2026)

I'puropses, A. 1. [Tnyrenko, O. FO. [TnyxHukoBa. —
bnarosemenck : AMI'Y, 2018. — 424 ¢. — ISBN
978-5-93493-308-2. — TeKcT : 2IIeKTPOHHBIN

6. HepequL COBPCMCHHBIX HpO(l)GCCI/IOHaJIBHBIX 0a3 JaHHBIX n
I/IH(I)OpMaI_[HOHHLIX CIIpAaBOYHBIX CHCTCM, KOTOPBIC MOI'YT HCIIOJIB30BATLCA IIPpHU
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

OBC Jlans — https://e.lanbook.com/.

Oo0pa3zoBatenbHas miardopma FOpaiit — https://urait.ru/.

Enuneiii peectp poccuiickux mnporpamm s OBM u 06a3 mgaHHBIX —
https://reestr.digital.gov.ru/reestr/.

[IpodeccronanbHbie cTaHAAPTHI U KBaTU(UKAIINK, CIIPABOYHAS HH(POPMAIIHS
KoncynprantlInroc —
https://www.consultant.ru/document/cons_doc_ LAW _157436/.

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

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

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

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

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

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

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

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

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

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



7. IlepedueHb  JMIIEH3UOHHOTO U  CBOOOJHO  PAaCIPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECredeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

Omnepanponnbie cuctembl — Astra Linux, ALT Linux, PEJl OC, Debian
GNU/Linux.

Pemsmmonnsie CYBJI — PostgreSQL, Postgres Pro.

CpenctBa paspabotkun — OpenJDK, IntelliJ] IDEA Community Edition nmm
Eclipse IDE, Maven unu Gradle.

Hoctyn k nanneiv Java — JDBC, JPA, Hibernate.

Hepensaiuonnple W aHamuThHdeckwe xpanwiauiia — MongoDB, Redis,
ClickHouse, Prometheus, Elasticsearch, Logstash, Kibana.

[Toroku obpadoTku nanubix — dbt, Apache Airflow.
Comnposoxaenue npoekra — Git, DBeaver Community, pgAdmin.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

VY4eOHble ayIUTOpUU [JJIsl MPOBENEHUS YUYEOHBIX 3aHATUH, OCHAILlEHHBIE
KOMITBIOTEPHOU TEXHUKON U HA0OpamMu IEMOHCTPAMOHHOTO 000PYI0BAHHS.

Jlnst mpakTUyYecKuX W J1a0OpaTOpPHBIX 3aHATUN — HAJIM4YME MEePCOHATBHBIX
KOMIIBIOTEPOB BBIYHACIUTEIBHOTO KJIACCa.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:
KypcoBas pabota B 3 cemectpe.
DK3aMmeH B 3, 4 cemecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MaTepHUalIbl, IPUMEHSIEMBIE MPU MPOBEIACHUN MPOMEKYTOUHON

aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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