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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

JuciuminHa ¢GopMHUPYET CHCTEMHOE TMPEACTaBICHUE O TEXHOJIOTHSIX
XpaHeHus: U 00paOOTKU JTaHHBIX, MPUMEHIEMBIX MPU pa3pabOTKe MPOTrPaMMHBIX
npoaykToB. [lepBbIil cemMecTp TOCBSIIEH pENANMOHHBIM 0a3aM JIaHHBIX Ha
npumepe PostgreSQL  u  oxBaTblBaeT KOHUENTYaJlbHOE MOJEINPOBAHME,
PETSALMOHHYIO MOJIENIb, HOPMAIIU3aLHMIO, S3bIK SQL, OrpaHWYeHHs LENOCTHOCTH,
WHJICKCHI, TIPEICTAaBIICHHUS, TPAH3aKI[UHU, ONITHMH3AIIUIO 3alPOCOB, Pa3BEPTHIBAHHE
0a3bpl JaHHBIX W MporpamMMHbIi qoctyn u3 Java yepes JDBC, JPA u Hibernate.
Btopoii cemecTp MOCBSIIIEH COBPEMEHHBIM HEPEISIIMOHHBIM U aHAIUTUYECKUM
TEXHOJIOTHSIM XpaHEHHUs JaHHBIX, Bkaoudas MongoDB, Redis, ClickHouse,
Prometheus, crek Elasticsearch, Logstash, Kibana, a Takke 0CHOBBI MOCTpOSHHUS
MOTOKOB MOJATOTOBKY JIaHHBIX ¢ Hcnoiab3oBanueM dbt u Airflow. Ha mpaktuaeckux
U 1a00paTOPHBIX 3aHATHUSAX OOYYAIOIIMECS TOCIEAOBATEIIBHO MPOCKTUPYIOT
MOJIEITb JAaHHBIX, PEATU3YIOT CXEMBI U 3aIIPOCHI, MMOAKIIOYAIOT Java-TIpHIOKeHUE K
0a3e JMaHHBIX, OCBAMBAIOT Pa3HbIC MOJICIM XPaHEHUS, BBITOJHSIIOT 3arpys3Ky,
00paboTKy W HaOJOJIEHHE IaHHBIX, a TAK)KE TOTOBSIT TEXHUYECKOE OIMCAHUE
MIPUHSATHIX PELICHUN.

Ilenpt0 OCBOCHUS IUCIUIUIMHBI SBISETCS (POPMUPOBAHUE CHOCOOHOCTH
WCIIOJIb30BAaTh COBPEMEHHBIC TEXHOJOTUM XPaHCHHWS W OOpaOOTKH JaHHBIX H
pa3pabaTpiBaTh IpOrpaMMHBIC pElIeHUs Ha Java, paboTaroIue ¢ PeNISIIIHOHHBIMH,
HEPEJIAIIMOHHBIMHU, aHATUTHYCCKUMHU U BPEMEHHBIMU XPAHWIUIIAMHU B YCIOBHSIX
TpeOOBaHMIA IIEJIOCTHOCTH, IPOU3BOMTEILHOCTH, 0e30macHOCTH U
COTIPOBOXK/IAEMOCTH.

JIist TOCTHOKEHMSI TTOCTABJICHHOM 1€MW B paMKaxX TUCIUIUIMHBI PEIIaeTCs
KOMITJIEKC 337124, HalpaBJIeHHBIX Ha (JOPMHUPOBAHNE Y 00YHIAIONITUXCSI CHOCOOHOCTH
—  TPOEKTHPOBATHh KOHIIENITYaJdbHBIE W  JIOTUYECKHE MOJCIH  JIAaHHBIX,
HOPMAaJIM30BaTh PEISIIIMOHHBIE CXEMBI, cO3/1aBaTh 00BEKThI PostgreSQL, mucarth
3ampockl SQL, ympaBmsITh TpaH3aKIUSIMHA W WHACKCAMH, TOJKIIOYaTh Java-
npuioxeHus: k 0aze nanueix uepe3 JDBC, JPA u Hibernate, BoIOUpaTh MOEIb
XpaHEHUs JaHHBIX TOJI XapakTep 3ajJaud, Hucmojb3oBaTh MongoDB, Redis,
ClickHouse, Prometheus u crex Elasticsearch, Logstash, Kibana, crpouts
BOCIIPOU3BOJAMMBIC TOTOKH TOJATOTOBKH JAaHHBIX W OQOPMIISITH TEXHHUYECKYIO
JIOKyMEHTAITHIO.

2. [Inanupyemsble pe3ysibTaTbl 00y4YEeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

Ilepeuenp GopMUpPyEeMBIX pe3yJIbTAaTOB OCBOSCHHS  00pa30BaTeIbHOU
porpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUEHUS M0 TUCIHUIUIAHE (MOIYIIIO):



OIIK-3 - CrnocobeH WHCIONb30BaTh COBPEMEHHbBIE HH(POPMAIIHOHHBIC
TEXHOJIOTUHM ¥ TIPOTPAMMHO-AINapaTHbIE CPEJCTBA, B TOM YHCIIE OTEYECTBEHHOIO
NPOM3BOJICTBA, IIPH PEIICHUH 33724 POPECCUOHATBLHOMN ICATEIIbHOCTH;

OIIK-6 - Cnocoben pa3pabaTbiBaTh aNrOpPUTMBl U  KOMIIBIOTEPHBIE
HPOTPaMMBbI, IPUTOIHBIC JIJISl TPAKTUIECKOTO TPUMECHEHHS.

OO0yueHnue 1Mo JUCIUIUINHE (MOJIYIIIO ) IPEAIoIaraeT, YTo 1Mo ero pe3yIbTaTaM
oOyuatoruiicst Oyier:

3HaTh:

- pOJIb JaHHBIX, 0a3bl JAHHBIX, CUCTEMbl yIpaBjeHUs 0a3amMu JaHHBIX U
MH(OPMAITMOHHON CUCTEMBI B IPOIPAMMHOM IMPOIYKTE

- YpoBHM aOCTpakiMM B CHUCTEME yIpaBjieHHs O0a3aMud JaHHBIX U
pacrpeielieHue OTBETCTBEHHOCTU MEK/ly TPUIIOKEHHEM U XPAHWIHILEM

- KOHIICNITYaJbHOE MOJICTUPOBAHUE TIPEIMETHON 0OJacTH, CYIIHOCTH,
aTpuOyThI, CBA3U U OTPAHUYCHUS

- HOTAllMH MOJEJIMPOBAHUS JAaHHBIX, BKItodas HoTauuio Yena, IDEFIX u
CBSI3U C BHEIIIHUMU KIIFOYaMU

- PENSIMOHHYIO0 MOJIENb IAaHHBIX, IOMEHBI, aTPUOYTHI, KOPTEKH, OTHOIICHUS,
KJIFOYM ¥ OTPAHUYEHUS LIEJIOCTHOCTH

- Olepally PESIMOHHON anreOpsbl U UX CBSI3b ¢ KOHCTpYKIuAMU SQL

- yctporictBo PostgreSQL, 6a3pl JaHHBIX, CXeMBbI, TAOTUIIBI, TUTIHI TaHHBIX,
MpeCTaBICHUSI, HHACKCHI U TAOJIMYHbIC MPOCTPAHCTBA

- a3blk  SQL, BBIOOpPKY, COEIMHEHMs, NOA3aIpPOChl, arperupoBaHUeE,
IPYIIHUPOBKY, BHEITHHUE COSTMHECHUS U U3MEHEHUE JTAHHBIX

- (yHKIMOHAIBHBIE 3aBUCUMOCTH, W30BITOUHOCTb, AHOMAJIMH, KJIFOUH,
3aMbIKAHHUE U MOKPBITUE 3aBUCUMOCTEMN

- HOpMaJbHbIE (OPMBI OTHOUICHUH, BKIIIOYAsl TIEPBYIO, BTOPYIO, TPETHIO
HOpMalibHBIE  (hopmbI, HOpManbHYIO (opmy boiica-Kogma u  dgeTtBepTyro
HOPMAaJIbHYIO (hopMy

- Tpan3akuuu, cBoiictBa ACID, ypoBHM uH30JUMH U HPOOJIEMBI
MapajuieNIbHOr0 AOCTYIA K JaHHBIM

- NPUHLMNBI OoNTUMHU3auuU 3anpocoB PostgreSQL, miianbl BBIONHEHUS,
CTaTUCTHUKY, MHJIEKCHI U BBIOOP CTPATETUU COCIUHECHHUS

- IPOrpaMMHBIN 10CTYN K JaHHbIM U3 Java uepe3 JDBC, nmyn coequnenuii u
00paboTKy ommOOoOK paboTh ¢ 0a301 JaHHBIX

- TMPUHIMIBI O0BEKTHO-peNsAunOHHOTO oToOpaxenusi, JPA, Hibernate,
CYIIHOCTH, CBSI3U, KOHTEKCT COXPAHEHUS U TPAH3AKIUU TPUII0KCHUS

-  MOJENH HEPEISUUOHHBIX XPaHWIWII, BKJIKOYas KIIOY-3HAYEHUE,
JIOKYMEHTHYI0, KOJIOHOYHY0, TPa(OBYIO U BPEMEHHYIO MOJIETT!



- ycrpoiictBo MongoDB, Koymekiuu, 1OKyMEHThI, HHIEKCHI, arpErupoBaHue
Y IPOEKTUPOBAHUE JOKYMEHTHOM MOJENH

- ycrpoiicTBo Redis, CTpyKTypbl JaHHBIX, CPOK )KU3HU KIIFOUEH, KIIIUPOBAHHE
U CIIEHApHUH OBICTPBHIX Olepaiui

- ycrpoiictBo ClickHouse, komoHouHOEe XpaHeHHE, MAPTULIHOHUPOBAHHE,
C)KaTue M aHAJTMTHYECKUE 3aIPOChHI

- ycrpoiictBo Prometheus kak BpeMEHHOTO XpaHWINIIA METPUK U IPUHIIUITHI
3arpoca BpEMEHHBIX PsIIOB

- HazHauenue Elasticsearch, Logstash u Kibana npu mnoucke, 3arpyske,
XpaHEHUH U BU3yaJIbHOM aHalIn3e COOBITUI

- HazHaueHue dbt u Airflow npu MOCTPOCHHH BOCIPOU3BOJAMMBIX MOTOKOB
MOATOTOBKHU U 00paOOTKH JIaHHBIX

Ymersb:

- YMETh MOJICJIUPOBATH MPEIMETHYIO 00acTh npu nmoMoiu ER-nuarpamMm u
IDEF1X B ycnoBusix pa3paO0oTKu HH(POPMATUOHHON CUCTEMBI

- YMETh NPOEKTUPOBATh PEISLUOHHYIO cxeMy npu nomomu PostgreSQL u
HOPMaJIbHBIX (OpPM B YCIOBHSIX TpeOOBaHUM LETOCTHOCTH U MUHUMHU3ALMU
HU30BITOYHOCTH

- YMETh CO3/1aBaTh 00BEKTHI 0a3bl JaHHBIX TTpH oMot SQL B PostgreSQL
B YCJIOBUSIX OTPAaHUYCHUI JOMEHA, KIIOUel U CBSI3el MEeXy TabIuiiaMu

- YMETh NMHCaTh 3alIPOCHl BELIOOPKHU U U3MEHEHUS JaHHBIX Mpu noMoiu SQL
B PostgreSQL B ycnoBUsSIX HECKOJIBKUX CBSI3aHHBIX TAOIHI]

- YMETb ONTUMH3UPOBATh 3anpocel npu nomomu EXPLAIN, uHaexkcoB u
aHaJM3a TUIaHA BBIOJHEHUS B YCIOBUAX OTPaHUYCHUI BpEMEHHU OTBETA

- YMETh YHOPAaBIATh TpaH3akuuaMu npu nomomu PostgreSQL B ycroBusix
MapajuieNIbHOTO J0CTYIIAa U Pa3HbIX YPOBHEN U30JSLUH

- YMETh MOJIKJIIOYATh Java-nipuiiockeHue kK 0aze gaHHbix npu nomoinu JDBC
B YCJIOBHSIX O€30MaCHOM 00pabOTKH mapaMeTpoB U OMIHOOK

- YMETh peajau30BbIBaTh CJIOW NOCTyNa K AaHHbIM npu nomoun JPA wu
Hibernate B ycnoBusiX paboTbl € CYUIHOCTSMH, CBSI3SIMU U TPaH3aKUUAMHU
MIPUIIOKEHUS

- YMETh NPOEKTUPOBATh JOKYMEHTHYIO MOJENb npu nomomu MongoDB B
YCJOBUSIX BJIO)KEHHBIX JIAaHHBIX U 3aPOCOB 10 JOKYMEHTaM

- yMeTb UC0JIb30BaTh Redis nmpu moMouu CTpyKTyp JaHHBIX U CPOKOB KUZHU
KITIOYEH B YCIOBUAX KAIIUPOBAHUS U OBICTPHIX ONepanuit

- YMETh MPOEKTUPOBATh aHANUTHYECKYI0 Tabnuiy mpu nomoinu ClickHouse
B YCJIOBUSX OOJIBIINX 0OBEMOB COOBITUIM M arperupyroux 3anpocoB

- YMETh XpaHUTh U 3alpalliiBaTh BPEMEHHBIE psAIbI Tpu oMo Prometheus
B YCJIOBUSIX COOpa METPUK MPHIIOKEHUS



- YMETh 3arpykaTh M HCCJIENOBaTh JKypHaJbHbIE COOBITUS MPH TMOMOIIU
Elasticsearch, Logstash u Kibana B ycnoBusix noucka u GpuiabTpanuu coOOOIIeHHIA

- yMETb ONUCHIBaTh MpeoOpa3oBaHUs JaHHbIX npu nomowmu dbt wu
IUIAHUPOBATh BBINOJIHEHWE MOTOKOB mpu mnomouu Airflow B ycinoBusix
BOCITPOM3BOIMMOM 00pabOTKH

- YMETh FOTOBUTh TEXHUYECKYIO JOKYMEHTAIMIO 110 MOJIETU JaHHbBIX, CXEME
XpaHEeHUsl, 3aMpocam, OTPaHUYEHUSIM, TPAH3AKIUSAM U IPOTPAMMHOMY JTOCTYITY

Baanersn:

- HaBBIKOM MOCTPOEHUS KOHIIENTYJIbHOM 1 JIOTHYECKOU MOJEIH JAHHBIX JIJIsI
MPUKIAAHON HHPOPMATMOHHOW CUCTEMBbI

- HaBBIKOM co37aHus cxeMmbl PostgreSQL ¢ orpanmyeHusiMU 1I€JIOCTHOCTH,
WHJICKCAMU U MPEICTaBICHUSIMHU

- HaBBIKOM pa3paboTku SQL-3ampocoB pa3HOM CI0KHOCTH M OIICHKH HX
IIaHA BBIIOJIHECHUS

- HABBIKOM yIOpaBJIEHUS TPaAH3AKIUSIMU U MPOBEPKOU MapajiebHOTO
JIOCTyTNa K JaHHBIM

- HaBBIKOM pa3paboTku Java-konaa ajis noctyna k ganHeiM yepe3 JDBC, JPA
u Hibernate

- HaBBIKOM BBIOOpa MOJIEIM XPAHCHHS JAHHBIX TMOJ (PYHKIIMOHAJIBHBIC U
AKCIUTyaTallMOHHbIE TPEOOBaHMUS

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

- HABBIKOM MOJTOTOBKH BOCIPOU3BOJAMMOrO MOTOKAa 0OpaOOTKH MaHHBIX C
ucnoiipzoanueM dbt u Airflow

- HaBBIKOM TIOJATOTOBKM TEXHHYECKOW JOKYMEHTAIlMW 1O XPaHCHHIO,
00paboTKe U MPOTPAMMHOMY JIOCTYITY K JTaHHBIM

3. O0beM TUCTUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miasi TPyIOEMKOCTh AUCHUILIMHBI (MOayJsi) cocTtaBisier 8 3.e. (288
akaJeMHUYeCKUX yaca(oB).

3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyJarmuxcst C  IeJarorM4eckuMu  paboTHUKaMU ®W  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTebHON MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonunyectBo yacoB

Tun yueOHbIX 3aHATHH

Bceero| Cemectp




Ne3 N4

KonrakTHas pabora rmpu npoBeieHHH Y4eOHbIX 3aHSATHH (BCEro): 160 80 80
B tom uucae:

3aHATHs JIEKLUOHHOTO TUIIA 64 32 32
3aHATUSA CEMUHAPCKOro TUIA 96 48 48

3.3. O6bemM auCHUIUIMHBL (MOAYJiA) B (OpME CaMOCTOSITENIbHOM padoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0YydYarOIIUXCS C
nearoruueckuMu paboTHUKAMHK U (M) JTUI[AMU, TIPUBJICKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTTecTaluu cocTaBisieT 128 akagemuyeckux yaca (0B).

3.4. ITpu oOy4yeHnH 0 MHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHUH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B hopme
KOHTAKTHOH paboThl 00YUYaIOIIUXCS C MEJarornyecKuMu pabOTHUKaMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasiu3allii 00pa3oBaTEIbHOM MPOrpaMMbl HA HHBIX
YCIIOBHSIX, IPU MPOBEAECHUYU IPOMEKYTOYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIUOHHOIO THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC

1 |ba3bl JaHHBIX ¥ CUCTEMBI YIIPaBICHUS JaHHBIMU

PaccmatpuBaeMbIe BOITPOCHI:

- 6a3a TaHHBIX, IpeIMETHast 001acTh, HH(OPMAIIMOHHAS CICTEMA U CHCTEMa yIpaBiIeHus 0a3aMi TaHHbIX;
- IOCTOMHCTBA IIEHTPAITM30BAHHOTO XPAHEHHUS TAHHBIX U YPOBHH aOCTPaKIINH;

- posint pa3paboTUHKa, aAMUHUCTPATOPA JaHHBIX U MPHUIIOKEHHS B )KM3HEHHOM ILIUKJIC TAaHHBIX.

2 |KoHuenTyanbHOE MOJIEIMPOBAaHUE MTPEIMETHOM 00acTu

PaccmaTpuBaemble BOIIPOCHI:

- CYIIHOCTH, aTpuOyThI, UIEHTU(PHUKATOPHI U OTPAHUYEHHS TIPEIMETHON 00I1aCTH;
- CBSI3M OZIUH K OTHOMY, OZIMH KO MHOTHM M MHOTHE KO MHOT'HM;

- HoTanus YeHa 1 iepexo]] OT OIHUCAHUA PEAMETHON 00JIaCTH K MOJEIH JaHHBIX.
3 |Jlormueckoe monenupoBanue u IDEF1X

PaccmaTpuBaemble BOIIPOCHI:

- CYIHOCTH, MICPBUYHBIC KITFOUH, BHEIIHUE KITIOYM M 3aBUCHMbIC CYIIIHOCTH;

- 00s13aTeNbHBIC U HEO00sN3aTeNbHBIE CBS3U MEXKIY CYIIHOCTSIMHU;

- IpeoOpa3oBaHKe KOHIENTYaIbHOH MOJIENH B IOTHYECKYIO CXEMY.

4 PCJ'I?IIII/IOHHaFI MOJCJIb TaHHBIX

PaccmartpruBaembie BOMPOCHI:

- IOMeEH, aTpuOyT, KOPTEX, OTHOLICHNE M CX€Ma OTHOIICHHUS;
- IEpBUYHBIN, NOTEHIUAJIbHBIN U BHELIUHUH KIIIOY;

- OTPaHWYCHUS IETIOCTHOCTH U CBSI3b PEIBIIUOHHON Mojenu ¢ Tabmumamu SQL.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Pensumonnas anrebpa u ocHoBbl SQL

PaccmaTpuBaemble BOIIPOCHI:

- BEIOOpKa, MPOCKINS, COSMHEHNE, 00bEANHEHNE, PA3HOCTh U IEKapTOBO IMPOU3BE/ICHNE;
- BEIp@)KEHHUE OTIepaliii pesIIIMOHHON anredps! cpencreamu SQL;

- o011as CTpyKTypa 3ampoca U HOPsAA0K JOrHYecKoi 00pabOTKH JaHHBIX.

Apxurekrypa PostgreSQL

PaccmaTpuBaeMble BOIIPOCHI:

- 6a3a TaHHBIX, CXeMa, TaOIMYHOE MPOCTPAHCTBO U 00BeKTHAs opranu3ams PostgreSQL;
- TUIIBI JaHHBIX, [TOCIEA0BATEIbHOCTH, OTPAHIMUYCHNUS U TIPEJICTABICHHS;

- POJIb CUCTEMHOTO KaTayiora u mpas goctyna B PostgreSQL.

Cozpnanue pensiuuoHHOM cxembl B PostgreSQL

PaCCManI/IBaeMI)IC BOIPOCHI:

- CO3J1aHUEC U UBMCHCHHUC TaGJ’II/IH, MEPBUYHBIX U BHCIIHUX KJ'IIO"IeI\/‘I,

- orpannuenus NOT NULL, UNIQUE, CHECK u cchutouHast ielnoCTHOCTb;
- KaCKaJaHbIC }IeﬁCTBHH 1 IMpaBujia UBMCHCHUS CBA3AHHBIX JaHHBIX.

3anpockl BeIOOpKu B SQL

PaccMarpuBaeMble BOTIPOCHL:

- (bI/IHLTpaL[I/Iﬂ, COPTHUPOBKA, BBIPAKCHUS U pa60Ta C HCOIIPEACJICHHBIMU 3HAYCHUSIMMU,
- COCAMHCHHSA HECKOJIBKHUX Ta6J'II/II_[ 1 NOA3aIpOChI;

- KBAHTOP CYIIECTBOBAHHNS U MMPOBCPKA HAJTNYUA CBA3AHHBIX JaHHBIX.

ArperupoBaHue U aHAJTUTHYECKHE BO3MOKHOCTH SQL
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- arperatHble QyHKIUH, TPYIIUPOBKA U (QUIIbTpaIMs TPYIIIT;

- BHEIIIHNE COSIMHEHHS ¥ COXPaHEHUE CTPOK 0€3 COOTBETCTBU;
- OKOHHBIC (D)YHKIINH, pa30OueHue, TOPIIOK U paMKa OKHA.

10

HN3menenne JaHHbIX U IPCACTABJICHUA

PaCCManI/IBaeMBIC BOIPOCHI:

- BCTaBKa, OOHOBJICHHE U YAaJICHUC CTPOK;

- IPpCACTABJICHUSA, MATCPUATIU30BAHHBIC MPCACTABJICHUA U OTPAHUYCHUA O6HOBJ'I$I€MOCTI/I;
- IOATOTOBKA TECTOBLIX JAHHBIX U KOHTPOJIb HW3MEHCHUM.

11

q)}/HKIII/IOHaJIBHBIe 3aBHUCHUMOCTHU U HOPpMAJIU3alluAa

PaccmaTpuBaemble BOTIPOCHI:

- N30BITOYHOCT, AHOMAJIUH BCTABKH, yIAJICHHUS 1 OOHOBJICHHS;

- (hyHKIIMOHAJIbHAS 3aBHCUMOCTB, KIIFOU, 3AMBIKaHHE 1 TIOKPBITHE 3aBUCHMOCTEH;

- TiepBast, BTOpasi, TPeThsl HOpMasibHbIe ()OpMBI M HOpManbHast (hopma boiica-Konna.

12

MHor03Ha4YHbBIE 3aBUCHMOCTH U KQUE€CTBO CXEMEI

PaccmartprBaeMbie BOTIPOCHI:

- MHOTO3HAYHasl 3aBUCUMOCTh M Y€TBEPTasi HOpMasbHas Gopma;

- JICKOMITO3HLIUS Oe3 IOTeph M COXPaHEHHE 3aBUCUMOCTEI;

- KOMIIPOMHUCC MEXY HOpMAaJIHU3aliei, IPOCTOTOM 3alpOCOB U MPOU3BOJUTEILHOCTHIO.

13

Nunexcpl n ontuMu3anus 3anpocoB PostgreSQL
PaccmarprBaeMbie BOTIPOCHL:

- Ha3Hau€HUeE UHJIEKCOB U OCHOBHBIE TUIIBI HHAEKCOB PostgreSQL;
- IJ1aH BBINOJIHEHUS 3amnpoca, ctatuctuka 1 EXPLAIN;

- BBIOOp CTpATErHH COCTUHCHUS M IPUYMHBI MEJICHHBIX 3aIIPOCOB.

14

Tpan3akuu U napaiebHbIA JOCTYII
PaccmatpuBaeMble BOIIPOCHL:

- corictBa ACID u rpaHmIlbl TpaH3aKIIWH;

- Ipo0JIeMbl apaJlIeIbHOTO AOCTYIa U YPOBHH U3OJISLHY;
- OJIOKUPOBKH, BEPCHU CTPOK U pa3penieHne KOH(PIUKTOB.
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15

Hoctyn x nanasiM u3 Java uepe3 JDBC

PaccmarpuBaembie BONPOCHL:

- coepnHeHue ¢ PostgreSQL, moaroToBieHHbIE 3a1pOCH H 00pab0TKa pe3yIbTaToB;
- IyJ1 COEAMHEHUH, TTapaMeTphl MOIKITIOYSHHUS 1 00paboTKa OIHOO0K;

- 0€30MIaCHOCTh MapaMeTpoOB 3a1poca U YIIPABJICHUC TPAH3AKIUAMU ITPUIIOKCHUA.

16

OOBEKTHO-peIAMOHHOE 0TOOpaXkeHue B Java

PaccmaTpuBaeMble BOIIPOCHI:

- cymHOoCcTH JPA, CBSI3M, KOHTEKCT COXpaHEHHS U )KU3HEHHBIN UK 00BEKTa;

- cpenctBo Hibernate, 1eHuBBIC 3arpy3KH, KacKagsl M MPoOIeMa JHIITHIX 3aIPOCOB;
- TPaHHUIIBI CJI0S JOCTYNA K IAaHHBIM B Java-TIpHIIOKESHUH.

17

HepeHﬂHI/IOHHBIC MOACIIN XpaHCHUA TaHHBIX

PaccmarpuBaeMble BOIPOCHL:

- IPUYUHEI NOSIBICHUS HEPEIIMOHHBIX XPaHWINII] U OTPAHUYEHUS YHUBEPCAILHON PEISLIMOHHON
MOJIEINH;

- MOJIETIH KJIF0Y-3Ha4YeHHe, IOKYMEHTHas!, KOJIOHOYHas!, rpadoBasi U BpeMEHHas;

- BEIOOP MOJIETIM XPaHEHHMs 110 XapaKTepy 3alpocoB, 00beMy U U3MEHYHUBOCTH JaHHBIX.

18

PaCHpCHGHeHHBIe JAHHBIC U COTJIACOBAHHOCTH

PaccmaTprBaeMble BOTIPOCH:

- MacuITabupOBaHUE, PEILTHKALIUS, CEKIIMOHUPOBAHHE M OTKA30yCTOMYMBOCTD;

- reopema CAP 1 KOMIIPOMHUCCHI COTJIACOBAHHOCTH, IOCTYITHOCTH U YCTOWYMBOCTH K Pa3JIeJICHUIO CETH;
- TpeGOBaHUsI K pachpee/ICHHOH 0a3e JaHHBIX B MPUKIAJHON CHCTEME.

19

JoxymentHas mozens MongoDB

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- 0a3a TaHHBIX, KOJUIEKIHUS, TOKYMEHT U BIO)KEHHASI CTPYKTYPa;

- IPOEKTUPOBAHUE TOKYMEHTA C YUYETOM CLIEHAPUEB UYTEHUS U 3aIHCH;
- OTPaHWYCHUS ICHOPMATTU3AINH U Ty OIMPOBaHUS TaHHBIX.

20

3anpockl 1 arperupoBanre B MongoDB
PaccmatprBaeMbie BOTIPOCHI:

- unbTpanys JOKyMEHTOB, IPOCKIIHS, COPTUPOBKA M OOHOBIICHHE;
- uHjeKcbl MongoDB u BiMsiHUE WHAEKCA HA TTOKCK;

- KOHBeiiep arperupoBaHus U Mpeodpa3oBaHue JOKYMEHTOR.

21

Xpanunuiie kiod-3Hayenne Redis

PaccmaTprBaeMble BOTIPOCHI:

- KJIFOYH, CTPOKH, CITMCKH, MHOKECTBA, XOIIU U YIIOPAAOUYCHHBIC MHOXKECTBA,
- CPOK KU3HH KJ'IIO‘IGI\/'I, BBITCCHCHHNC U KIIIUPOBAHHUEC,

- ClICHAap1H UCIIOJIb30BaHU Redis B JaVa'HpI/IJ'IO)KeHI/II/I.

22

KBH_II/IPOBaHI/Ie K COIJIaCOBAHHOCTH JAaHHBIX
PaccmaTprBaemble BOIIPOCHI:

- 11a0JIOHBI YTEHHMS Yepe3 KAII U 3aIMCH Yepe3 KOIII;

- yCTapeBaHUe JaHHBIX, HHBAIUIALHUS U CPOK JKU3HH;

- pucKH HecoriacoBaHHOCTH Mexay PostgreSQL u Redis.

23

Kononounas ananmutudeckas CYB/] ClickHouse
PaccmarpuBaeMsble BOIpoCHL:

- KOJIOHOYHOE XpaHEHHe, C)KaTHe M BEKTOpHas 00paboTKa;

- Tabimnpl MergeTree, napTUIMOHUPOBAHUE U COPTHPOBOYHBIH KIIOY;
- arperupyromre 3amnpockl Mo OOJBIIUM 00beMaM COOBITHI.

24

3arpy3ka ¥ MOJAroTOBKA JAHHBIX JJIsi aHAJTUTUKH
PaccmaTprBaemble BOIIPOCHI:
- MaKeTHast 3arpy3Ka, MOTOKOBAsl 3arpy3Ka U KOHTPOJIb KAYECTBA JaHHbIX;




n/n
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- mpeoOpa3oBaHUE TUIIOB, OYHMCTKA U JIETyOIMKAIINS,
- BUTPHHBI JaHHBIX M MPOBEPSIEMOCTh PACUETHBIX MMOKA3ATEICH.

25

Bpemennsie psaasl u Prometheus

PaccmaTpuBaeMble BOIIPOCHL:

- METpHKa, METKa, BpEMEHHOI1 psili 1 MOJeNb XpaHeHus: Prometheus;
- 3anipocsl PromQL u arperupoBaHue BpeMEHHBIX PSIIOB;

- orpann4enus Prometheus kak XpaHWIHIA IPUKITAAHBIX JaHHbBIX.

26

Kypuanbusie coObiTus u ctek Elasticsearch, Logstash, Kibana
PaCCManI/IBaCMBIG BOIPOCHI:

- CO6BITI/IG, HWHIACKC, JOKYMCHT U ITOJTHOTEKCTOBBIN IIOUCK;

- 3arpy3Ka u npeodpa3oBaHue coObIThii uepes Logstash;

- BU3YaJIbHOC UCCIICJOBAHUC NJaHHLIX B Kibana.

27

ComocraBneHne XpaHUIHIL O TPEOOBAHUS TPUIIOKEHUS

PaccMartprBaeMble BOIIPOCHL:

- TpPAaH3aKIMOHHBIC, TOKYMCHTHBLIC, KSUNIMPOBAHHBIC, AHATTUTHICCKUE U BPEMECHHBIC JaHHBIC,
- kputepun Beibopa PostgreSQL, MongoDB, Redis, ClickHouse u Prometheus;

- CTOMMOCTb XpaHEeHHsI, CKOPOCTh OTBETA M CJI0KHOCTh COIPOBOXKICHHUS.

28

[TporpaMMHBIil TOCTYN K HEPEIISIIMOHHBIM XpaHWIUIIAM U3 Java

PaccmaTprBaeMbIe BOITPOCH:

- npaiiBeps! Java 1t MongoDB, Redis u ClickHouse;

- npeobpa3oBaHne 0OBEKTOB MPHIIOKCHHUS B TIOKYMEHTBI, KITFOYH U CTPOKH aHATUTHICCKHUX TaOIIHII;
- 00paboTKa OMIMOOK, TOBTOPHBIC MOMBITKH U OIPAaHUYCHHS COCAMHCHUIMA.

29

[Toroxu npeobpazoBanus JaHHBIX ¢ dbt

PaccmaTprBaeMble BOTIPOCHI:

- MOJCJIb npeo6pa3013aHI/Iﬂ JaHHBIX, NICTOYHUKH, MOACIIH U 3aBUCUMOCTH,

- IPOBCPKA Ka4yeCTBA JaHHbIX U JOKYMCHTUPOBAHHNC HpeO6pa30BaHHI>i;

- IPUMCHCHUC dbt JUIA IOCTPOCHUA BUTPUH IMOBEPX aHAIIUTUYCCKOI'0 XpaHUJIUIIA.

30

[TnanupoBanue o0paboTku AaHHBIX ¢ Airflow
PaCCManI/IBaeMLIe BOIPOCHI:

- HampaBJICHHBIN AlIMKINYECKUi rpad 3agad, onepaTop U paciucaHue;
- 3aBUCUMOCTH 3aJ1a4, ITOBTOP BBITIOJTHECHUSA U KOHTPOJIb O]_HI/I6OK;

- 3aIyCK PETYISIPHBIX TTOTOKOB 3arpy3KH U IPeoOpa3oBaHusl JaHHBIX.

31

besomnacHocTb, pe3epBUpOBaHUE U COMPOBOXKICHUE XPAHUIIHUILL
PaCCManI/IBaeMBIC BOIPOCHI:

- YUYCTHBIC 3aIIUCH, POJIH, IIpaBa JOCTYIIa U 3allUTa COGﬂHHeHHﬁ;

- PE3¢PBHOC KOIMMMPOBAHUC, BOCCTAHOBJICHUC U MPOBEPKA BOCCTAHOBJICHU S,
- XKXYpHaJIbl, ayUT U OKCIIJTyaTallMOHHAA JOKYMCHTAIIUA.

32

ApXHTEKTYpa MPUKIATHON CUCTEMBI XpaHEHHUS U 00PaOOTKH JTaHHBIX
PaccmatpuBaeMble BOIIPOCHI:

- COUeTaHME TPAH3aKIHMOHHOT'O, KIIIMPOBAHHOTO, IOKYMEHTHOTO, AHATUTHIECKOTO ¥ BPEMEHHOTO
XpaHWIHIIA;

- TPaHHLBI OTBETCTBEHHOCTH Java-TpritoskeHus, 6a3bl JaHHBIX ¥ IOTOKa 00pa0doTKY;

- TeXHUYEeCKast JOKYMEHTANUs, OTPAHIICHNUS PEIIeH s U Iiepeiada Ha COIPOBOXKICHHE.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI
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1 |Pa3BeprriBanue PostgreSQL u co3manue 6a3bl TaHHBIX
Crynent ycranaBnmuBaeT PostgreSQL mmm Postgres Pro B yue6noit cpene. Co3naercst 6a3a TaHHBIX,
MOJIb30BATENb, CXeMa U TECTOBOE MOAKIIoYeHUE. [TapaMeTphl MOKITIOYeHUS] (PUKCHPYIOTCS B TEXHUYECKOM
JKypHaJe.
2 |Co3nanue TaOauIl U OTPAaHUYCHUH IIEIIOCTHOCTH
CryzeHt peanusyet TabIHIIBI IO IOTHIECKOH Momeni. JI00aBIsSOTCS IepBUYHBIC U BHEIITHUE KITFOUH,
OTpaHUYCHUS YHUKAILHOCTH, IPOBEPKHU 3HAUCHHI 1 MPaBUIIa CChUIOYHOI 1enocTHoCcTH. Cxema
MPOBEPSIETCS] HA KOPPEKTHBIX M OMIMOOYHBIX JTAHHBIX.
3 |3amoiHeHUEe U U3MEHEHHE JTaHHBIX cpeacTBamMu SQL
CTyIeHT MOAroTaBInBaeT HAOOP TECTOBBIX JAHHBIX JUIS HECKOJIbKHX CBS3aHHBIX TAOHIl. BHIMOTHSIIOTCS
olepanuy BCTaBKH, OOHOBICHHS U yaaneHus. [IpoBepsieTcs moBeeHHe OrpaHUICHU I U KacKaJHBIX
TEHCTBUH.
4 |3ampockl BRIOOPKHU K CBSI3aHHBIM TabIUIIAM
CTyneHT peanu3yeT 3apockl ¢ GUIbTPAIIHCH, COPTUPOBKOM, COSAMHEHUSIMU U TToa3anpocamu. J{ist
Ka)I0T0 3a1poca MPOBEPSETCs COOTBETCTBHE Pe3yIbTaTa IOCTABICHHOMY YCI0BHUI0. OIUO0YHbIC UITH
M30BITOYHBIE 3aMPOCHI UCTIPABJIISIFOTCSL.
5 |ArperupoBaHue, BHEITHUE COCTUHEHUS U OKOHHBIE (yHKIIUH
CTyIeHT pean3yer 3anpochl ¢ TPYIINUPOBKOM, arperaTaMy ¥ BHEITHUMU COSAMHEHUSIMH. JOMOTHUTEIBHO
BBITIOJTHSIFOTCSI OKOHHBIE PACYeThI MO TPYIIaM JaHHBIX. Pe3ysIbTaTsl CBEpAOTCS Ha HEOOIBIIOM
KOHTPOJIFHOM Ha0Ope CTPOK.
6 |[IpencraBneHus U MaTEPHATU30BAHHBIC MTPEICTABICHHSI
CTyIeHT co3/1aeT NPeICTaBICH S AJIsl YaCTO MCIOJIb3YEeMBbIX 3arpocoB. J{Jist pacueTHOro ot4eTa co3aaercs
MaTepUaM30BaHHOE MPE/ICTABICHUE U BBIMOIHsIETCS ero oOHoBieHue. [IpoBepsieTcs pa3nnuue MexIy
OOBIYHBIM M MATEPUATU30BAHHBIM TIPE/ICTABICHUEM.
7 HHI[GKCBI H IIJIaHBI BBITTOJTHECHUA 3aIIPOCOB
CTyaeHT BBIIOJHSAET 3apOCkl 10 U nocie co3nanus uaaekcos. C nomoupio EXPLAIN cpaBHuBaroTcs
TUTAHBI BBIMOJHEHUS U CIIOCOOBI COeIMHECHUS TabuIl. B oTyete Gpukcupyercs BIusHHE HHICKCA Ha
BBIOpaHHBIE 3aIIPOCHI.
8 |TpaH3akuuu U YpOBHH H30JSIIUU
CTyneHT BBINONHACT NMapajuIebHbIe CIICHAPUH U3MEHEHHUS TaHHBIX B ABYX ceaHcax PostgreSQL.
[Iposepsrorcs 3¢ peKTsl pa3HBIX ypOBHEN M30IAIUN U OIOKHPOBOK. Pe3ympTaTsl 0(OopMIISIOTCS Kak
TabanIa HaOIIOEHUI.
9 |PesepBHOE KonMpoBaHUE U BoccTaHOBIeHHE PostgreSQL
CTyJCHT BBIMOJHSIET BHITPY3KY CXEMBI U IAHHBIX yueOHOM 0a3bl. 3aTem 0a3a BOCCTAHABIMBACTCS B
oTeNnbHOE OKpyKeHue. [IpoBepseTcst COXpaHHOCTh TaOJHI, OPAHHMYCHHUN U TAHHBIX.
10 |Joctym k PostgreSQL u3 Java uepe3 JDBC
CryzeHT co3maeT NpuiIoKeHne Ha Java st BRITIOTHEHHS TapaMeTPU30BaHHBIX 3alPOCOB. Peammsyrorest
YTeHHe, BCTaBKa 1 OOHOBJICHHUE JAaHHBIX ¢ 00paboTKoM ommbOoK. OTaeIbHO TPOBEPSIETCS 3aKPBITHE
COEIMHEHUH U pECypCoB.
11 |Ilyn coenuHeHUiA U TpaH3aKIUHU Java-TIpHIIOKEHUS
CTyAeHT MOJKITIOYAET Myl COSUMHEHHUI K MPUIIOKEHHIO Ha Java. BeIosHseTCs: TpaH3aKIHOHHbIH
cueHapuii ¢ Qukcarpeil 1 oTkaToM u3MeHeHui. [IpoBepseTcs MoBeneHNe PHIIOKEHUS TIPH OILIHOKE
BHYTPH TPaH3aKIUU.
12 |Cymnoctu JPA u oToOpaskeHue Ta0IHIl
Crynent onuchiBaer cyiHoctd JPA anst tabnuiy yueOHol 6a3el. HactpanBarotces: uaeHTH(PUKATODBL,
MPOCTBIE MOJISl U CBSI3M MEXKITY CYIIHOCTSIMU. BBINONHSIETCS YTeHHE M COXPaHEHNE 00BEKTOB MPUIIOKEHUSI.
13 |Pabota c Hibernate u 3anmpocamMu K CyIITHOCTSIM

CTyneHT peann3yeT pero3uTOPHH U 3aIpOCkl K CYITHOCTSM. [IpoBepsieTcs JeHUBOE MOyYEHHE CBSI3aHHBIX
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JaHHBIX W BIHMSHHUE KaCKaJHBIX oniepanuid. Pe3ynbrarTsl conocraBisrores ¢ 3anpocamu SQL,
BeImonHseMbIMH Hibernate.

14 |Murparmuu cxembl 0a3bl JaHHBIX
CTyIeHT IOATOTABIMBAET IIOCIIEIOBATEILHOCTh H3MEHEHH CXeMBI 1T yaeOHOM 6a3bl JaHHBIX. Murpanym
MPUMEHSIOTCS K ITyCTOM U 3a0THEHHOM 0a3e. [IpoBepsieTcss BOCIIPOU3BOIUMOCTE CTPYKTYPHI TIOCIIE
TIOBTOPHOT'O pa3BEPTHIBAHNA.

15 |Pa3BeptriBanue Java-mpmioxenus ¢ PostgreSQL
CryneHT 3amyckaet npuiokenue Ha Java i PostgreSQL B mokanbHOM cpezie i KOHTeHHepHOU
KoHOurypauun. [IpoBepsercs NOAKIIOYESHNE, BBIOJHEHHE OCHOBHBIX CIICHAPHEB U COXPAaHCHUE JaHHBIX.
[MTapameTpsl cpeabl GUKCUPYIOTCS B (haidiie HacTpOeK.

16 |HMrorosas mpoBepka pensMOHHOIO PELICHUs
CryneHt o0benunseT cxemy PostgreSQL, nanusie, 3anpocsl SQL, TpaH3aKIIMOHHbIE CIIEHAPHH U JJOCTYII
n3 Java. BeInonHsieTcss KOHTPOJIbHBIN 3allyCK OCHOBHBIX Ollepaluil npuinoxenus. IToroselil Matepuan
odopmIIsieTcst Kak CBS3HOE MOPTQOINO PENSIHOHHOTO PEIISHHSI.

17 |PasBeptriBanne MongoDB u co3nanue 1oKkyMeHTHOM 0a3bl
Crynent ycranaBnuBaeT MongoDB mmu coBmectumyto cpemy. Co3matoTcs 6a3a, KOJUIEKIHH U Ha00p
JOKYMEHTOB IO paHee IOAr0TOBICHHON MoJenH. [IpoBepsieTcs MOIKITIOYeHHEe N3 KOMaHTHOH 000JI0UKU 1
NPUIIOKEHHMS Ha Java.

18 |3anmpocs! u unnexkcsl MongoDB
CTyIeHT BBINONHSCT (GUIBTPALUIO, COPTHPOBKY, OOHOBIICHHE U ylajeHne JoKyMeHToB. Co3narorcs
MHZEKCHI JUTSl OCHOBHBIX 3aIIPOCOB. Pe3ysIbTaThl 3apoCcoB CPABHUBAIOTCS 10 U MOCIIE HHACKCUPOBAHHS.

19 |ArperupoBanue nokymeHToB MongoDB
CryzeHT peanu3yeT KOHBelep arperupoBaHus Jisl pacyera okasarelieil o JoKkyMeHTaM. Mcronb3yrores
3Tanbl 0TOOPa, IPYNIMPOBKU U MPe0OPa3oBaHMsl CTPYKTYPHI pe3ynbTara. FITor cBepseTcs ¢ KOHTPOIbHOM
BBIOOPKOIA.

20 |Joctynm k MongoDB u3 Java
CryaeHT noakiovaeT npusoxenue Ha Java k MongoDB. PeanusyroTcst onepanuu co3ganus, YTCHUS,
U3MCHCHUS U YAAJICHHs JOKYMEHTOB. [IpoBepsieTcst 06paboTka OMHO0K HOJKIIOUCHHS U HEKOPPEKTHBIX
JaHHBIX

21 |Pas3BeprriBanue Redis n paboTa co cTpyKTypamu JaHHBIX
Cryzenr 3amyckaeT Redis 1 BBINOJHSAET ONEpalMU CO CTPOKAaMH, CIIMCKaMH, MHOXECTBAaMH, X3IIaMH U
YIIOPSIIOYEHHBIMH MHOKeCTBaMU. [ KITrouei 3a1aeTcs CpoK KHU3HU. Pe3ynbTaTel mpoBepsioTes yepes
KOMaHJTHYI0 000JIOUKY.

22 |KsmmpoBanue naHHbIX Java-nipuinoxkenus ¢ Redis
Crynent no6asisier Redis B cieHapuii uTeHus1 JAHHBIX MPUIOKEHHs. Peansyercs uTeHne depes Kol U
OOHOBJICHHE 3HAYCHHMS IPH H3MEHEHHHU UCTOUHMKA. [IpOBEepseTCs TOBEICHHE IIPH YCTAPEBAaHUN U
yaaJIeHUH KoY.

23 |PasBepreiBanue ClickHouse u coznanue aHaTUTHYECKON TaOIHITBI
Crynent ycranaBnuBaeT ClickHouse winm mogkirodaercs k yauebHomy cepepy. Co3maercs Tabmuia 1is
COOBITHIA C BHIOPaHHBIM JIBHKKOM, NTAPTULIMOHUPOBAHUEM U COPTUPOBOYHBIM KIIFOUOM. 3arpyKaeTcst
TECTOBBII HA0Op COOBITHH.

24 |Ananutnyeckue 3anpocsl ClickHouse
CTyJeHT BBINOJHSET arperupyoniye 3amnpocsl 1o 6ossmuM Habopam coObiTuid. [IpoBepsitoTes
IPYNIHUPOBKY, QUIBTPALHS 10 BPEMEHH U pacueT MokasaTeneil. Pe3ynbrarsl GUKkCHpyOTCs A71s
HECKOJIBKHX BPEMEHHBIX HHTEPBAJIOB.

25 |Coop u 3ampoc BpeMeHHBIX psiioB Prometheus

CryneHT HacTpanBaeT cOOp y4eOHBIX METPUK MPHIIOKEHHS WIIM IEMOHCTPAIIMOHHOTO HCTOYHHKA.
Bremomnnastores 3anpocs PromQL st oT6opa U arperupoBaHus BpeMEHHBIX psfoB. [IpoBepsercs BiusHue
METOK Ha pe3yJIbTaT 3ampoca.
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26

3arpy3ka xxypHaiIbHBIX coObITHI B Elasticsearch
CTyZeHT MOAroTaBIMBaeT OTOK KyPHAJIBbHBIX cOObITHIT yepe3 Logstash. [laHHBIE 3arpysxaroTcs B
Elasticsearch ¢ 3amanno# cTpyKTypoii monei. B Kibana BeimonHseTcs MOUCK U QUIBTPAIHS COOBITHIA.

27

HOCTpOCHI/IC BU3YaJIbHOT'O IPCACTABJICHUSA JaHHBIX B Kibana

CTyIeHT co3/1aeT HeCKOIBKO MPeICTaBICH I 11 aHaiIu3a coObiThil. HacTpanBaroTes GuibTpsl,
BPEMEHHOW MHTEPBAJl U IPYNIIUPOBKU. Pe3ynbpTaT UCIIONIB3YyETCs AJIs IPOBEPKU THIIOTES O NIOBEACHUU
MIPUIOKEHHUS.

28

[IpeoOpa3zoBanus naHHbIX ¢ dbt
CTyI[CHT OIMACBIBACT UCTOYHUKHU, ITPOMCEIKYTOYHBIC MOACIN U UTOTOBYIO BUTPUHY NaHHBIX. BaHYCKaIOTCSI
npeoOpa3oBaHUs U MPOBEPKH Ka4eCcTBa NAaHHBIX. JJOKyMeHTanus Moaenel co3naeTcs cpeacreamu dbt.

29

[TnanupoBanue noroka 06paboTku JaHHbIX B Airflow
CTy,HeHT co31acT HaHpaBJ’IeHHLIﬁ rpa(b 3aaa4 JJid 3arpy3Ku U HpeO6pa3OBaHI/IH JaHHBIX. HaCTpaI/IBaeTCSI
pacrucaHie, 3aBUCHMOCTH U TIOBTOP BBIMIOJIHEHUS ITPU OIIMOKe. BrInonHseTcst mpoOHbI 3aITyCK MOTOKa.

30

MHTerpanus HECKOJIBKUX XPaHWIUL B Java-IIpUIOKECHUN

CTy,Z[eHT TMOJKIIOYACT MPUIIOKEHUE Ha Java k ABYM HUJIN HECKOJIBKUM XPaHWJIUIIAM JTaHHBIX. PeanmyeTc;I
CHeHapI/Iﬁ YTCHHUS TPAH3aKIIUMOHHBIX JaHHBIX, KOIINPOBAHUA U 3allUCH COOBITHS JJIs1 aHAJIUTHUKH.
Hp0BepﬂeTca COTJIACOBAHHOCTDL PE3YyJIbTATa HA KOHTPOJbHOM CHCHAPUH.

31

PeBepBI/III)OBaHI/Ie 1 BOCCTAHOBJICHUEC JaHHBIX

CTyIeHT BEHINONHSACT PE3ePBHOC KOMMPOBAHNE BRIOPAHHBIX XPAHWJIMII] H BOCCTAHOBJICHUE B OTACIBHOEC
okpysxenue. [IpoBepseTcst JOCTYMHOCTh TaHHBIX MOCJIC BOCCTAHOBJICHUS. ITOrn UKCHpyOTCS B
TEeXHUYECKOM KypHaJIe.

32

HroroBas mpoBepKa CHCTEMbI XpaHSHHS U 00pabOTKHU JTaHHBIX

CryneHT 00beqUHSACT PETANHOHHOE, JOKYMEHTHOE, KAIIMPOBAHHOE, AHATUTHIECKOE M BPEMEHHOE
XpaHEHHUE B €IUHYI0 yUeOHYIO apXUTEKTYpy. BhIToaHAETCS KOHTPOIBHBIN ClieHapHi 3arpy3KH, 00paboTKy,
TIONCKA W YTECHUsI JaHHBIX. VITOroBBII MaTepras 0o(hOpMILSIETCS Kak CBSI3HOE MOPT(HOIINO CUCTEMBI ITaHHBIX.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe

AHanu3 npeaMeTHON 001acTH U TPaHMI] TaHHBIX

CTyneHT ONHCHIBaeT BRIOPAHHYIO IIPEAMETHYIO 00JIaCTh, Y9aCTHUKOB, OCHOBHBIE CYIIIHOCTH, COOBITHS
orpanuueHust. [y Kaxa0i CyIHOCTH (GUKCUPYIOTCS aTPHOYThI, HACHTU(HUKATOPHI U MpaBHiIa
CYIIECTBOBaHUs. Pe3ybrar opopmisieTcs Kak TeKCTOBas crielu(UKanus JaHHBIX.

HOCTpOCHI/IC KOHHCHTyaJ'ILHOI\/'I MOJCJIN JAHHBIX

CTyJeHT CTPOUT MOJIENb CYIIHOCTEH U cBsA3eil B HoTauu YeHa. J{s ka0 CBS3U ONpeeNsaeTcs
KpPaTHOCTb, 00513aTEJILHOCTh U CMBICIIOBOE OrpaHHUYCHHE. MOEb IPOBEPSCTCS HA TOJTHOTY OTHOCHTEIBHO
BBIOPAHHBIX MOJH30BATENBCKUX CIIEHAPUECB.

[Toctpoenue noruueckon mogenu IDEF1X

CryneHT npeobpa3yeT KOHIENTYalbHYI0 MOJIENb B Jlorndeckyto moaens IDEF1X. Onpenenstorcs
NIepBUYHbIE KIIFOUH, BHELTHNE KIIIOUH, 3aBUCHMBIE CYLTHOCTH U CIIPAaBOYHHUKHU. Pe3ynbTaT CTaHOBHUTCS
OCHOBOI /ISl JasibHEHIIeH (PU3MYECKOM CXEMBI.

Hopmanusanus pemsaiuoHHON CXEMBbI

CTy)IeHT BBISIBJIACT q)yHKLII/IOHaHbH]:le 3aBUCUMOCTH U BO3MOXXHBIC aHOMAJINHU U3MCHCHUS JaHHBIX.
OTHOIICHHUS IPUBOIATCS K TPETheH HOpMabHOHI (opme i HopMmaibHO# popme boiica u Komma. s
Ka)XI0M IEKOMIO3UIMN (PUKCUPYETCsI MPUYMHA U OKUIaeMblid 3QDeKT.

[IpoekTupoBaHre OrpaHUYEHUN 1IEJIOCTHOCTH

CTyzeHT onpeenseT JOMEHHbIE, CyITHOCTHBIE U CCHUIOYHBIE OrpaHuyeHus. [ Tabun 3a1a0Tes
npaBuiia 00513aTeIbHOCTH, YHHUKaJIbHOCTH, JOIyCTUMBIX 3HAYEHUH U KaCKaJHBIX AelcTBuil. Torosas
crenuQuKaIys UCIIoIb3yeTcs P co3aHnu cxeMbl PostgreSQL.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
6 |[IpoexkTrpoBaHME 3aMPOCOB K PEISAIIMOHHON CXEME
CrynenT popMynupyeT HabOp 3aIPOCOB K HECKOJIIBKUM CBSI3aHHBIM Ta0mumaMm. J{is Kakaoro 3ampoca
ompeesieTcs TpeOyeMBIil pe3yJIbTar, yCIoBHs 0TOOpa, TPYIIIHPOBKA H COPTHPOBKA. OTACIBHO
BBIJIEIISIIOTCS 3aIIPOCHI JUISl OTYETOB U IIPOBEPKH IIETOCTHOCTH JIAHHBIX.
7 |IIpoekTnpoBaHHE TpaH3aKLIMOHHBIX CLIECHAPUEB
CTyI[eHT OIMMCBIBACT onepalun, KOTOPLIC TOJKHBI BBIMTOJHATHECA aTOMapHO. HJ’[H KaXXJ0ro cucHapus
(UKCUPYIOTCA N3MEHsIeMbIe TaOJIHIIbI, BO3MOXHBIE KOH(QIUKTHI U TPeOyeMbIil YPOBEHD U30IISIIUH.
PesynpraT ncnonesyercs i 1a00paTOPHON MIPOBEPKHU MAPaUISILHOTO JOCTYIIA.
8 HpOCKTI/IpOBaHI/Ie CJI0oA JOCTyIla K IaHHBIM JaVa'HpI/IJ'IO)KCHI/IH
CryneHT onpenensieT CyIHOCTH IPUII0KEHUS, PETIO3UTOPHH, 3aIpOChl U TpaHuLbl Tpan3aknuil. s JDBC
n JPA BBIIETSIIOTCS pa3Hble 00SI3aHHOCTH M OrpaHH4eHus. ITorom craHOBHUTCS cxeMa IpOrpaMMHOTO
nocryna k PostgreSQL.
9 |Be1Oop MOJeNH HEPETSIIUOHHOTO XPaHEHHS
CTyneHT paccMaTpuBaeT HAOOp CIICHAPHEB YTCHUS, 3aITUCH U aHAJTUTUKH JJIs BRIOPAHHOM MTPeIMETHOM
obnacty. [ns KaXIoro clieHapys BeIOMpaeTcs IMOAX01Ias MOAeNb XpaHEeH)s! JaHHbIX. Perrenne
oopmMIseTesl Kak MaTpHLia COOTBETCTBHS TPEOOBAHMH M XPAaHHIIUILL.
10 |[IpoexTupoBaHUE JOKYMEHTHOW MOJEIH
CTyzeHT BBIIETSICT JaHHBIE, KOTOPHIE [eliecO00pa3Ho XpaHUTh B BUJE JOKYMEHTOB. Onpenensercs
CTPYKTypa BIIO’KEHHBIX 00BEKTOB, HICHTU(PHUKATOPHI U HHAEKCHL. MoJenb NpoBepsIeTCsl Ha COOTBETCTBUE
OCHOBHBIM 3aI1pOoCcaM IPHII0KEHHS.
11 |[IpoexkTupoBaHME KIIMIMPOBAHUS M OBICTPHIX ONEpPAIHii
CryneHT BRIOMpAET NaHHBIC U ONepanuy, moaxoasiiie ;i Redis. s kimtoueit onpenessiroTes CTPYKTypa,
CPOK >KHM3HH U MPaBmiIo 00HOBIEeHHA. OTAeNsHO GUKCUPYIOTCS PUCKH yCTapeBaHUS U CIIOCOOBI
MHBATUJIALIUH.
12 |[IpoexTHpoBaHWE aHATUTHIECKOTO XPAHCHUS COOBITHIA
CTyneHT onpesiensieT HOTOK COOBITHH U ITOKa3aTel , KOTOpble JOJNKHEI paccuuteiBathes B ClickHouse.
3anarorcst n3MepeHus, PakThl, TapTHIUOHUPOBAHKUE U COPTHPOBOYHBIH Kirou. Pe3ynbpraT ucronb3yercs
JUISL CO31aHMsI aHAJIMTHYECKOH TaOnuIbI.
13 |[IpoexTupoBaHUE BPEMEHHBIX PSAIOB U )KYPHATBHBIX COOBITHIA
CTyneHT pa3zaesnsieT MeTPUKH U )KypHAIbHbIE COOBITHS 110 HA3HAYCHHUIO U CTPYKType. s MeTpuk
3a/IA10TCSl UMEHA M METKH, JUIsl COOBITUH TI0JIS TOMCKa M pritbTpanun. VIToroMm cTaHOBUTCS cXeMa
HaOJII0TaeMBIX TaHHBIX.
14 |[IpoekTHpoBaHWE MOTOKA MOJATOTOBKH JTAHHBIX
CTYyIEeHT ONMCHIBAECT HCTOYHUKH, IPEOOpa30BaHMs, TPOBEPKH Ka4eCTBA M HTOTOBbIE BUTPHHBI JAHHBIX.
Jist kakzoro 1mara pUKCUpPYyeTcs BXOJ, BBIXOJ U 3aBUCUMOCTB OT MPEAbIIYIINX Maros. Mojens
ucnonb3yetcs it peanuzanuu B dbt u Airflow.
15 |ComnocraBieHue XpaHUIHIL B aPXUTEKTYpE IPUII0KEHUS
CryneHT onpe/ensier, Kakue JaHHble octatTcs B PostgreSQL, kakue nepenocsitcs B MongoDB, Redis,
ClickHouse, Prometheus u Elasticsearch. [y kaxmoro XpaHuinuina GUKCHPYETCs IPUINHA BEIOOpa U
OrpaHUYCHUE IPUMEHEHUs. FITOrOM CTaHOBUTCS apXUTEKTYpHAs CXeMa JaHHBIX.
16 |[ToaroroBka TEXHUYECKOW JOKYMEHTAIIMU IO CUCTEME JTAHHBIX

CryneHT coOupaeT onrcaHue MoJIelel, CXeM, HHAEKCOB, 3allPOCOB, IOTOKOB 0OPa0OTKH 1 MPaBUII
nocryna. JJokymeHTamus mpoBepsieTcst Ha MOJHOTY IS IIepe/iavyy PeIeHNs] KOMaHe Pa3padoTKH.
WroroBelit Marepuan opopMIIseTcs Kak eIMHOE OIUCaHNE CUCTEMbI XPaHEHHUsI U 00pabOTKU TaHHBIX.

4.3. CamocrosiTenbHas paboTa 00y4aroImuXCs.




No .
Bun camocrosiTenbHO#M paboTh

/T

1 |M3ydeHne peKOMEHI0BAaHHOM JIUTEPATYPHI.

2 |[ToaroroBka k 1aGOpaTOpPHBIM pabOTaM.

3 | BrimonHeHHne KypcoBoi paboTHI.

4 | I[loarotoBka K MpOMEXKYTOYHOU aTTECTALIUH.

5 | IloaroroBka K TEKyIIEMYy KOHTPOJIIO.

4.4. ITpumepHbIi IEPEUYEHb TEM KYPCOBBIX paboT

Pazpabotka mporpamMmHoro odecrniedeHust Jyisi paboThl C pEIsSLMOHHON 0a30ii
JIAHHBIX B TIpeaMeTHON obsactu «PecTtopany.

Pazpabotka mporpamMmmHoro odecrniedeHust st paboThI C pEIsSIIMOHHON 0a30ii
JTAHHBIX B MPeAMETHOM 0051acTh «PeecTp eHHbIX OyMmary.

Pa3paboTka mporpammHoOro odecredeHus A paboThl ¢ PENSIIMOHHON 6a30i
JAHHBIX B MpeAMeTHOU o0acTtu «CKital Mara3uHay.

Pazpabotka mporpamMmHoro odecrnedeHust Jyisi paboThl C peNSIMOHHON 0a30ii
JIAHHBIX B TIpeAMETHOM 00s1acTh « My3bIKaIbHbINA Mara3uH.

PazpaboTtka mporpamMmHoro odecrniedeHust Jyisi paboThI C PEISIIMOHHON 0a30ii
JIAHHBIX B TIPEMETHON 00JIaCTH «ABPOTIOPT».

PazpaboTka mporpammHoro odecredeHus A paboThl ¢ PENSIIIMOHHON 6a30i
JIAHHBIX B TIPEAMETHON 00J1acTH «Y HUBEPCUTETY.

PazpaboTtka nmporpaMmHoro odecrnedeHust Juisi padboThl C pEsLHUOHHON 0a30ii
JAHHBIX B TIpeaAMeTHON o0acTh « KimmHuKkay.

Pazpabotka mporpamMmHoro obecrnedeHust Jyisi paboThl C pESIIMOHHON 0a30ii
JTAHHBIX B TIPEMETHON 00J1aCTH « ABUAKOMIIAHUS.

Pazpabotka mporpamMmmHoro odecriedeHust Jyisi paboThI C PESIIMOHHON 0a30ii
JAHHBIX B MPEAMETHOM 00sacTu «Jloructudeckas KOMIaHUS.

PazpaboTka mporpammHoro odecredeHust 1t padoThl C PEsSIMOHHON 6a30i
JTAHHBIX B TIpeAMETHON o0actn «bubnuorexay.

Pazpabotka nmporpaMmHoro odecrnedeHust Juisi padboThl C pEIsSLMOHHON 0a30ii
JIAHHBIX B TIpeAMEeTHON 00J1acTh «['OCTUHUYHBIN KOMILJIEKC)Y.

Pazpabotka mporpamMmmHoro obecrnedeHust st paboThl C peNaIMOHHON 6a30i1
JAHHBIX B MPEAMETHOM 00s1acTh «I'py30MepeBO3KM».

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).
Ne
/Tt

bubnnorpaduueckoe onucanue Mecro nocryna




Toxmaxkos, I'. I1. ba3sr ganueix: Moaenu u
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6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U
WH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCHOJb30BAThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

OBC Jlans — https://e.lanbook.com/.

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

Enunpiii peectp poccuiickux mnporpamm it OBM u 06a3 maHHBIX —
https://reestr.digital.gov.ru/reestr/.

[TpodeccronanbHbie cTaHAAPTHI U KBATU(UKAINH, CIPaBOYHAS HHPOPMAIIHS
Koncynprantllnroc -
https://www.consultant.ru/document/cons_doc_LAW _157436/.

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

JloxyMeHTarus Java Platform, Standard Edition -

https://docs.oracle.com/en/java/javase/.
Hoxkymentarus Hibernate ORM — https://hibernate.org/orm/documentation/.
Hokymenraus MongoDB — https://www.mongodb.com/docs/.
JHoxymenTarus Redis — https://redis.io/docs/latest/.
Hoxymentarus ClickHouse — https://clickhouse.com/docs/.
JoxkymenTarus Prometheus — https://prometheus.io/docs/.
HoxkymenTanus Elasticsearch — https://www.elastic.co/guide/.
Hoxymenrarus dbt — https://docs.getdbt.com/.

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



7. llepedyeHb  JNHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHIEMOIO
IPOrpaMMHOr0 OOECHe4YeHHs, B TOM YHCII€ OTEYECTBEHHOrO MPOU3BOCTBA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

Omnepanmonnsie cucrembl — Astra Linux, ALT Linux, PEJI OC, Debian
GNU/Linux.

Pensumonnsie CYBJ] — PostgreSQL, Postgres Pro.

Cpencta pazpadbotku — OpenJDK, IntelliJ] IDEA Community Edition umu
Eclipse IDE, Maven wiu Gradle.

JHoctyn k manasiM Java — JDBC, JPA, Hibernate.

Hepensimonnble W aHamuTHYeckwe xpanmiauia — MongoDB, Redis,
ClickHouse, Prometheus, Elasticsearch, Logstash, Kibana.

[Totoku o6padoTku manubix — dbt, Apache Airflow.

Comnposoxaenue npoekra — Git, DBeaver Community, pgAdmin.

8. Omnucanne MaTepUabHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUTHHE (MOIYJIIO).

YueOHble ayIUTOpPUU Jisl TMPOBEACHUS YUEOHBIX 3aHATHI, OCHAICHHbBIC
KOMIBIOTEPHOU TEXHUKON 1 HAOOpaMH IEMOHCTPAIIMOHHOTO 000PY10BaHUS.

Jlns mpakTU4YecKuX W JIabOpaTOPHBIX 3aHATHN — HAJIMYHME IMEPCOHATBHBIX
KOMITBIOTEPOB BBIYMCIIUTEIBHOTO Kjlacca.

9. ®opMa MPOMEKYTOUHOM aTTECTAIUU:
KypcoBas pabota B 3 cemectpe.
Dk3ameH B 3, 4 cemecTpax.

10. OueHouyHbIE MaTepHUabl.

OneHOYHbIE MAaTEPHUAIIBI, TPUMEHSIEMBIE NPU MPOBEICHUHN MTPOMEKYTOUHON

aTTeCTalK, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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