degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

0o JUCHHUIJINHE: Texuomoruu 6a3 naHHeIX. YacTs 2
10 HANIPABJIEHMIO: [IporpaMmHast HHXEHEPUS
npo¢uib NOATOTOBKHU: Pazpabotka nmporpaMMHO-HH()OPMAITMOHHBIX CHCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.A. Kmypos, kaHa. ¢pu3.-Mart. HayK, JOLECHT

[Iporpamma obcyxieHa Ha 3ace/JaHUM BBICIICH MIKOJIBI TporpaMMHoi urxenepun 19.03.2025



AHHOTANMA

JlaHHBIA Kypc MOCBSIIEH yDTyONEHHOMY M3yYEHHIO COBPEMEHHBIX TEXHOJIOTUN yIpaBieHus 0a3aMu JaHHBIX,
BKIItOYasl pacrpenenéHnbie, rpadobie, KooHHOUHBIE U in-memory CYB/l. OcHoOBHOe BHUMaHHE YJIeNseTcs
TpaH3aKUUsIM B paclpedcsiEHHBIX CHCTeMax, MeTozaMm ontumusanuu SQL-3ampocoB, MHOTONOTOYHON
00paboTKe TaHHBIX, @ TAKXKE aHATU3Y M IPUMEHEHHIO HHIyCTPHUAIbHBIX PELICHUI.

1. lean u 3apa4un

Henp AucoMnInHBI
- OCBOEHHE KOHLEMINH, TEeXHOJIOTUI 1 HHCTPYMEHTOB COBPEMEHHBIX U I'Pa(OBBIX CUCTEM yNPABICHUS
0a3aMM JAaHHBIX, paclpenel€HHBIX TpaH3aKUWi, KOMIWIALMU 3ampocoB M ontuMuzauuu SQL.
dopmHpoBaHHE HABBIKOB PAa0OTHI C BHICOKOHATPYKEHHBIMH M pPacHpeieNEéHHBIMM 0a3aMH JaHHBIX,
BKJIIOYAs N3yUYCHHE MOMYISPHBIX HHIYCTPHAIBHBIX PEILICHHM.

3agauu AUCUMIIHHBI
- O3HAKOMJIEHHUE ¢ coBpeMeHHbIMU U TpadoBbiMu CYBJI, X apXUTEeKTypoil 1 IPUMEHEHUEM;
- U3yYeHHUe MEXaHM3MOB TpaH3akuuii B pacrpenenénusix CYB/I, Bkimtodas nporokon Paxos;
- OCBOCHHME NPUHIIMIIOB KOMIIMJISILIMM 3alipocoB, BKitouast JI T-kommusanuio;
- pa36op padotel nmpotokoia TAPIR u npHHIUIIOB KOJOHHOYHBIX 0a3 JTaHHBIX;
- (hopMupoBaHre HABBIKOB onTHMU3aUKUU SQL-3ampocoB, B TOM YKCIIe IPOABUHYTHIX METO/OB;
- U3yYeHUE MHOTOIIOTOYHBIX onieparopoB SQL u ux BAMSHUA HA POU3BOAUTEIBHOCTD;
- paccMotpenue mpoTokona Raft u ananutuueckux cucrem MPP;
- aHanM3 0coOeHHOCTEH 0a3 JaHHBIX, paboTalouMX B onepatuBHON namatu (Main Memory DB);
- 03HAKOMJICHHUE C apXUTEKTYypOoil U ocobeHHOCTsIMU pa3paborku PostgreSQL;
- myuenue nHyctpuanbHeix CYBJ] (Cassandra, ScyllaDB, Tarantool, Picodata) n ux npuMenenus;
- pa3bop ocobeHHOCTeH pacnpenenéHHol Macmradbupyemoit orkazoycroitunsoii CYB]] YDB;
- U3y4eHHue TuHaMu4Yeckux Tabmuin Y Tsaurus v uX npuMeHeHHus B 00padoTKe OONBIINX TaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-6 Criocob6en pa3pabarsiBath anroputMbl v |OIIK-6.1 3HaeT anropuTmbl pelieHUs TUIOBBIX 3ajad,
HPOrPaMMBbl, IPUTOJHBIE IS IPAKTUYECKOTO 00J1acTH U CIIOCOOBI X MTPUMEHEHUS

WCIOJIBb30BaHUS, IPUMEHSATH OCHOBBI
MH()OPMATUKH U IPOTPAMMHUPOBAHUS K
MPOEKTUPOBAHHIO, KOHCTPYHUPOBAHUIO U
TECTUPOBAHMIO POTPAMMHBIX NIPOTYKTOB

[IK-3.1 Paznn4aer CHHTaKCHC SI3BIKOB NMPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHS

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATD, IIPOBEPSATH HA
paboTocrnocoOHOCTh MPOrpaMMHOE

[MK-3.2 Ymeer BbIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS LIS
HaMCaHUsl MPOrPAMMHOIO KOAA C YYETOM TEXHHYECKOIO

3aJlaHus
obOecrieueHue
[IK-3.4 3nHaet, kKaKk OMpeACNATh ONTHUMAIBHBIE METOABI U
Cpe/ACTBa MPOEKTUPOBAHHS MPOTPaMMHOTO OOeCrieueHUs |
CTPYKTYp JaHHBIX
[TK-6 CriocobeH pa3pabarbiBaTh ¥ BHEAPSTH [IK-6.1 3Haer, xak co3gaBaTh CTaHAAPTHI U METOJOJIOTHUU
CTaHAAPTHI U TIPOIECCHI pa3padOTKH, pa3paboOTKH MPOrPaMMHOTO OOECIIEYCHUS B OpTraHU3alun

MMPOU3BOAUTH X MOHUTOPUHI" U OOHOBIIEHHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:




- APXWUTEKTYypy M HPUHLIUIBI pabOThl COBPEMEHHBIX PEISALMOHHBIX, IPaOBBIX U paclpenenEHHBIX
CYB/;
- OCHOBHBIC aJITOPUTMBI YIIPaBJICHHUS TPaH3aKIUsIMH, BKJIIOYast MpoTokoibl Paxos, Raft, TAPIR;
- mpuHIUIEL KoMty SQL-3anpocos, Bkitovast JIT-koMmumnsiuio;
- MeTozbl onTUMU3anuu SQL-3a1pocoB U UX BIMSIHUE HA IPOU3BOIUTEILHOCTD;
- 0COOCHHOCTH KOJIOHHOYHBIX U in-memory 0a3 1aHHbBIX;
- CTPYKTYpY ¥ BHYTpPEHHIOIO apxutekrypy PostgreSQL;
- npuHnunbsl pabotel uHAyctpuanbHbix CYBJl (Cassandra, ScyllaDB, Tarantool, Picodata, YDB,
Y Tsaurus).
YMETb:

- TPOEKTHpOBaTh M pa3pabarbiBaTh 0a3bl JaHHBIX C Y4€TOM HX TPOU3BOAUTEIBHOCTH U
MacIITabupPyeMOCTH;
- ontuMu3upoBatbh SQL-3anpocsl, UCIIOB3Ys IPOJBUHYTHIE METO/BI;
- paboTaTh ¢ MHOTONIOTOYHBIMH onieparopamu SQL;
- IPUMEHSATh paclpeAeaEHHbIe TPAaH3aKIUK B BBICOKOHAIPYKEHHBIX CUCTEMAX;
- HACTpauBaTh U aIMUHUCTpUpOoBaTh paznuunsie CYB/l, Briroyas PostgreSQL u YDB;
- pa3pabarbIBaTh pelIeHUs] Ha OCHOBE TPadOBBIX U KOJIOHHOYHBIX 0a3 JTaHHBIX;
- paborarth ¢ TUHAMUYECKUMH TabnunaMu B Y Tsaurus.
BJIaJICTh:

- HaBbIKaMHM aHaJIM3a U BeIOOpa ontuManbHoil CYB/I 1y KOHKpeTHBIX 3a1ay;

- THCTPYMEHTaMH1 Npo(UINPOBaHUSA U ONTUMHU3AINH 3aIIPOCOB;

- METOAaMU MOHUTOPHHIA U AUATHOCTUKHU POU3BOAUTEIBHOCTH 0a3 TaHHBIX;

- IPaKTHYECKUMHU TOJIXOJ]aMH K pa3padoTKe OTKa30ycTOMYMBBIX U MacmTabupyembix CYB/I;
- TEXHOJIOTUSIMH PalbOThI ¢ pacipeaenéHHBIMU 0a3aMu JaHHBIX B 00Ia4HOM HHPPACTPYKTYpeE.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

CoBpemeHHble U TpadoBBIE CHUCTEMBI
ynpasienus 6azamu ganHbeix (CYBJT)

Tpanzakmus B pacnpenenéuusix CYBJ.
IIporoxon Paxos

Komnumnsiuusa 3anpocos. JIT-komnuisiuus

[Iporoxon TAPIR. KomonHouHble 0a3bl
TAHHBIX

OnTtumuzanusa SQL-3ampocos

[TponBUHYTBIE METOABI  ONTHMHU3AIHH
SQL-3anpocor

Muoronortounslie oneparopsl SQL

[Ipotokoxn Raft & MPP-ananutuka

ba3bl nanuabix Main memory

=[O & [V B (W]

0  [Pa3pabotka PostgreSQL

0630p WHAYCTPUATBHBIX CYBU:
Cassandra, ScyllaDB, Tarantool, Picodata

W ([WINN[(N] N[N DN N
W [ WINN[(N] DN [N] DN N
L N R e B B R U I S VS R VS B

Pacnpenenénnas Macitabupyemast
12 otkazoycroitunBass CYBJl ¢ OTKpBITHIM 3 3 4
HCXOIHBIM KoztoM YDB

13 Junamudaeckue Tabnuipl Y Tsaurus 3 3 4

Htoro yacos 30 30 48




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 6 (Becennuii)

1. CoBpemenHble u rpadoBbie cucTeMbl yrpasieHus 6azamu naHHbx (CYB/)

W3y4yeHne COBpeMEHHBIX PENSIMOHHBIX U HepessinuoHHbIX CYB/l, uX apxutekrypsl, 0coOCHHOCTEH
pabothl ¢ rpadoBbIMU Oa3aMU TaHHBIX U UX IPUMEHEHHS B UHTYCTPUH.

2. Tpanzaxuus B pacupenenéuusix CYB/I. [Iporokon Paxos

Pa30op MexaHW3MOB yHpaBiCHHS TPAH3AKLUUSAMU B paclpele€HHBIX CHUCTEMax, KOHCEHCYCHBIX
anroput™MoB (Paxos), UX IMpeuMyINecTB U OrpaHMYCHUI MPU IMOCTPOCHUHM OTKA30yCTOMYMBBIX 0a3
JAHHBIX.

3. Komnunsinus 3anpocos. JIT-komnusiuus

[punumner  kommwsiupn  SQL-3ampocoB, onTuMHU3alusl HMCIOMHEHHS C  HCIOJIB30BaHHEM
JIT-koMIUISIIIMY, CTIOCOOBI YCKOPEHHUSI BHITIOJTHEHUS! 3aIPOCOB.

4. ITpotokon TAPIR. KonoHnHo4HbIe 0a3bl JJAHHBIX

Paccmotpenne npotokona TAPIR mist ynpasineHust TpaH3akIUsIMU, CPAaBHEHHE C TPaJAUIIMOHHBIMU
MOJXOAAMH, a TAKXKE U3yUYEHUE apXUTEKTYPBI M IPEUMYILIECTB KOJIOHHOYHBIX 0a3 JaHHBIX.

5. Ontumuzanus SQL-3anpocos

OcHoBHble MeToabl onTuMmmu3anud SQL-3ampocoB, paboTa ¢ HMHIAEKCAMH, IUIAHUPOBIIMKAMU
3aIIpOCOB U K3IIEM, IPAKTUYECKHUE IPUMEPHI ONTUMU3ALIUY.

6. [IpogBunyThie MeTonbl ontuMu3anuu SQL-3ampocos

YFJIY6IIéHHOG HN3YyUCHUC OHTHMHSHHHﬁ, BKJIrO4as nepepacupeaciiCH1ue Harpysok,
MaTepuaIM30BaHHbIC IIPEACTABIICHUA, IMMAPTUIIMOHUPOBAHUC MHOAHHBIX, aJallTUBHLIC aAJITOPUTMbL
BBIITOJIHCHUA 3alIPOCOB.

7. MuoronoTouHsie oneparopsl SQL

[TpuHIMIBL MHOTOMOTOYHOTO BhIONHEHHs SQL-3ampocoB, mapamienu3M B 00pabOTKe MaHHBIX,
OaaHCHPOBKA HATPY3KH.

8. [Iporokon Raft & MPP-ananutuka

Uzyuenne anropurma Raft nns ympaBnenus xoncencycom, ero mpumeHeHune B CYDBJl, a Takxe
npuHIMIBl massively parallel processing (MPP) ananutuku s paGoTel ¢ OONBIIMMU 0O0BEMaMHU
JAHHBIX.

9. bazbl nanHbIXx Main memory

[IpeumymecTBa © orpaHudeHus 0a3 JaHHBIX, pPaOOTAIOUIMX B OINEPAaTUBHOM MNaMTH, WX
apXUTEKTypa, IPUMEHEHHUE B BEICOKOIIPOU3BOIUTEIbHBIX CUCTEMAX.




10. Pazpabotka PostgreSQL

Beenenne B apxurektypy PostgreSQL, HacTpoiika W pacmupeHue  (QyHKIIHMOHAIBHOCTH,
MoIU(pHUKAIN BHYTPEHHETO S,Ipa CUCTEMBI.

11. O630p uapycrpuansubix CYB/I: Cassandra, ScyllaDB, Tarantool, Picodata

CpaBHHUTENbHBII aHANM3 MOMYJSPHBIX MPOMBIIUICHHBIX paclpeaeiéHHbIX 0a3 HOaHHBIX, HX
ApXUTEKTYpHBIE PELICHNUS, KIIIOUEBbIE 0COOCHHOCTH U 001aCTH IPUMEHEHHUS.

12. Pacnpenenénnas macmradupyemasi orkazoycroiiunBass CYBJ] ¢ OTKPBITBIM HCXOAHBIM KOJOM
YDB

Uzyuenne YDB kak mnpumMepa BBICOKOHArpy>KeHHOW pachpeAenéHHON 0a3pl JaHHBIX, €&
ApXUTEKTYpBhl, BO3MOKHOCTEH U CLIEHAPUEB UCIIOJIb30BaHMSL.

13. Junamuueckue Tabnuipl Y Tsaurus

OcHoBHBIC MPUHIUIEL paboThl ¢ Y Tsaurus, 0COOCHHOCTH JAUHAMHYECKHX TaOIHIl, UX MPUMEHEHUE
JUTst 00pabOTKH OOJBIINX JAHHBIX B PACIIPEIEIEHHBIX CUCTEMAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

AynuTtopust 1O/KHA ObITH OCHAIICHA:

- IPOEKTOPOM MJIM OOJIBIINM SKPaHOM JJIsl IEMOHCTPAIIMH MaTepHaIIOB;

- komIibtoTepamu ¢ npenycradopiaeHHbiMu CYB/I (PostgreSQL, ClickHouse) 1 nuHCcTpyMeHTaM# 1S
paboThl ¢ 6azamMu JaHHBIX;

- IOCTYIIOM B UHTEPHET U1 PabOTHI ¢ JOKyMEHTAalMe! 1 yIaIEHHBIMU CEPBUCAMU;

- TIOCKO# (MapKepHOI MITN KJIACCHYECKOW) JIJIsl OOBSICHEHUST KOHISTIIIHH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

®onn oubmmorexku MOTU:

1. [TonrraBueBa, M. A. be3zomacHocTh 6a3 AaHHBIX : yueOHOe mocooue ytst By30B / M. A. [lonTaBuesa.
— Camnkr-IlerepOypr : Jlanb, 2024. — 356 c¢. — ISBN 978-5-507-49999-1. — TekcT : 21eKTpOHHBIH //
Jlanb : anexTpoHHO-OnOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/436274

2. Pazpabotka npunoxenuit Ha C# ¢ ucnonb3oanuem CYBJ] PostgreSQL / Bacrotkuna NLA.,
Tpommna I'B., berakoB M.U. - HoBocubupck :HI'TY, 2015. - 143 c.: ISBN 978-5-7782-2699-9. -
Tekcer : anexkrponnsrii. - URL: https://znanium.com/catalog/product/556925

3. beaepnunosa, O. U. Coznanue npusioxenuii 0a3 ganusix B cpene Visual Studio : yuebHoe mocobue /
O.U. benepnunosa, T.A. Muneesa, }0.A. BonoBozoBa. — Mocksa : UHOPA-M, 2021. — 94 c. - ISBN
978-5-16-109411-2. - Tekcer : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/1243816

4. Tonuneiaa, O. JI. basel nanseix : yueonoe nocobdue / O.JI. Tonumpena, H.B. Makcumos, 1.1 Tlomnos.
— 4-e m3n., nepepad. u gon. — Mocksa : DOPYM : UHOPA-M, 2023. — 400 c. — (Bricmiee
obpazoBanue: bakanaspuar). - ISBN 978-5-00091-516-5. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/1937956

5. 3atonckuii, A. B. MHdopMaImoHHble TEXHOJIOTHH: pa3paboTka HHPOPMAIIMOHHBIX MOJIETIeH 1
cucteM : yueOHoe nmocooue / A.B. 3aronckuii. — Mocksa : PUOP : UH®PA-M, 2023. — 344 c. —
(Briciee oopazoBanue: bakanaspuar). - ISBN 978-5-369-01183-6. - Tekct : anexkrponnsiid. - URL:
https://znanium.ru/catalog/product/1931479

6. Kykapues, B.B. Teopus 6a3 nannbix : yueonuk / B.B. Kykapres, P.YO. [lapes, O.A. AHTaMOIIKHUH. -
Kpacnosipck : Cub. denep. yu-1, 2017. - 180 c. - ISBN 978-5-7638-3621-9. - TekcT : 3IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1032103

JomnonHurensHas aureparypa



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

https:/flutter.dev/
https://dart.dev/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Jlnst mpoBenieHns 3aHATHI oTpeOyeTcsl OCHAILIEHNE ayJUTOPHH KOMITBIOTEpaMH C JOCTYIIOM B
WHTEPHET U IPOEKTOPOM U1l IEMOHCTPALIMNA MaTEpUAJIOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Z[J'IH YCIICHIIHOI'O OCBOCHUA NUCHUIIINHBI CTYACHTY PCKOMCHAYCTCA:

- AKTUBHO Y44aCTBOBAaTh B O6CY)KI[CHI/I$IX, 3a1aBaTb BOIIPOCHI NPCTIOAABATCIISAM

- IPAKTUKOBATHCA HAa PCAJIbHBIX IIPUMCPAX, I/ICHJ'II[6XJ'IB3L6 KCHCHI U3 HUHAOYCTPUH,

- AHAJIM3UPOBATh, KaK U3YUCHHBIC TCXHOJIOTHU HUCITIOJIB3YKOTCS B COBPECMCHHBIX IT—KOMHaHI/IﬁX;

- pa3BHUBATh HABBIK ITIOUCKA I/IH(i)OpMaLII/II/I B TEXHHYCCKOI JOKYMCHTAIIMU U OpCNn-SOurce nNpoCKTax,

- He 0OSTBbCS IKCIIEPUMEHTHPOBATh ¢ HacTpoiikamu U KoHpurypauusimu CYBJl — npakTuueckuid onbIT
HanOoIee eHEeH B U3y4YEeHUH JaHHOH TUCLUTUTHBIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.A. Xwmypos, kaaa. ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, IPUTOHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX MPOITYKTOB

OIIK-6.1 3Haer anropuTMbl pEIICHUS THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

[1K-3 CnocoGen mpoeKTUpoBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, MPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.1 Pa3znu4aer cUHTaKCHUC SI3BIKOB MPOTPaMMHUPOBAHUS,
OCOOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OUOIMOTEKH S3bIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHMYECKOIO
3a/laHus

[IK-3.4 3naet, kaKk ompeAenaTb ONTHUMAaJbHbIE METOABI U
CpeACTBa MPOEKTUPOBAHMUS MPOrPaMMHOIO OOECHeUeHHs |
CTPYKTYp AaHHBIX

[IK-6 CriocoGen pa3pabarbIBaTh U BHEAPATH
CTaHAAPTHI U NPOIIECChl Pa3paboTKHy,
MPOU3BOIUTH UX MOHUTOPUHT U OOHOBJICHUS

[IK-6.1 3Haer, kak co3JaBaTh CTAaHAAPTHI U METOJOJIOTHUH
pa3paboTKu MPOTPAMMHOTO 00eCIIeUueHHs B OpraHu3aiuu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuIuinHbl « TexHonoruu 6a3 naHHbIX. YacTh 2» 00yqaronuiics JOmKeH:

3HATb:

- APXWUTEKTypy M HPUHLIUIBI pabOThl COBPEMEHHBIX PEISALMOHHBIX, IPaOBBIX U paclperenEHHBIX

CYB/;

- OCHOBHBIC aJITOPUTMBI YIIPaBJICHHUS TPaH3aKIUsIMH, BKJIIOYast MpoTokoibl Paxos, Raft, TAPIR;

- mpuHIUIEL KoMty SQL-3anpocos, Bkitouast JIT-koMmumnsiuio;

- MeTozbl onTUMK3anuu SQL-3a1pocoB U UX BIMSIHUE HA IPOU3BOIUTEIBHOCTD;

- 0COOCHHOCTH KOJIOHHOYHBIX U in-memory 0a3 1aHHbIX;

- CTPYKTYpY ¥ BHYTPEHHIOIO apxutekrypy PostgreSQL;

- npuHnunbsl pabotel uHAyctpuanbHbix CYBJl (Cassandra, ScyllaDB, Tarantool, Picodata, YDB,

Y Tsaurus).
YMeETh:

- TIPOCKTHpPOBaTh M pa3zpabarTbiBarh 0a3bl

MacIITabupPyeMOCTH;

JaHHBIX C y‘IéTOM HUX HPOU3BOAHUTCIIBHOCTH U

- ontuMu3upoBarbh SQL-3anpocsl, HCIIOB3Ys IPOJBUHYThHIE METO/BI;

- paboTaTh ¢ MHOTONIOTOYHBIMH onieparopamu SQL;

- IPUMEHSATh paclpeaeaEHHble TPaH3aKIUK B BHICOKOHAIPYKEHHBIX CUCTEMaX;

- HACTpauBaTh U aIMUHUCTpUpoBaTh paznuunsie CYB/], Briroyas PostgreSQL u YDB;
- pa3pabarbIBaTh pelIeHUs] Ha OCHOBE TPaOBBIX U KOJIOHHOYHBIX 0a3 JTaHHBIX;

- paborath ¢ TUHAMUYECKUMH TabnunaMu B Y Tsaurus.

BJIaJeTh:

- HaBbIKaMHM aHaJIM3a U BeIOOpa ontuManbHoil CYB/I 1y KOHKpeTHBIX 3a1ay;

- THCTPYMEHTaMH1 Npo(UINPOBaHUS U ONTUMHU3AINH 3aIIPOCOB;

- METOAaM{ MOHUTOPHHIA U AUArHOCTUKU IPOU3BOAUTEIBHOCTH 0a3 JaHHBIX;

- IPaKTHYECKUMHU TOJIXOJIaMH K pa3padoTKe OTKa30ycTOMYMBBIX U MacmTabupyembix CYB/L;
- TEXHOJIOTUSIMH PalbOThI ¢ pacipeaenéHHBIMU 0a3aMu JaHHBIX B 00Ia4HOM HHPPACTPYKTYpE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYI]_[I/Iﬁ KOHTPOJIb — TCCTUPOBAHUC 110 TCOPCTUICCKHUM TEMaM, BBIIIOJIHCHUC ITPAKTUYCCKUX 3aI[aHI/If/'I.

HpOMe)KYTO‘lHaH arreCTanvd — 3alluTa NPAaKTUICCKUX pa60T, aHaJIN3 BBINIOJIHCHHBIX SQL—3aHp000B,

pazdop ommoboK.




WTOroBelii KOHTpPONH  BKJIKOYAET KOMIUIEKCHOE 33JaHUE C TEOPETUYECKHMH U TNPAKTHYECKHMH
acreKTaMy, MOJIeNIMpOBaHUe peanbHbIX cutyanuii (Hactpoiika CYBJl, pabora c TpaH3aknusMmu,
ONITUMH3ALHS 3aIIPOCOB).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Teopernueckue BOIIPOCHI

1. Kaxue ocHoBHble Turibl CYB/] cyniecTByroT 1 B 4€M UX pa3inuuus’?

2. KakoBbl KitoueBble OCOOCHHOCTH TrpadoBhIX 0a3 JaHHBIX W UX MPEUMYIIECTBA Tepen
pemsimmonabiMu CYBJ1?

3. Uro Ttakoe ACID u BASE? B Kakux cUTyalusX NPEINOYTUTEIBHO HCIIOJIB30BaHUE KaKIOrO
noaxozna?

4. Kak ycTpoeHbI HHACKCHBIE CTPYKTYPBI B COBPEMEHHBIX 0a3axX JaHHBIX?

5. Kaxk paboraet npotokoi Paxos v 1jie OH IpUMEHSIETCsI B paclpe/IeIEHHBIX CUCTEMAaX ?
6. B uém ommune npotokona Raft ot Paxos? Kakue npenmymectsa on qaér?

7. Kak opranuzyeTtcs pacrpeneiaéHHas TpaH3akius B coBpeMeHHbIx CYB/I?

8. B uém ocobennoctu nporokona TAPIR u kakue 3amauu oH penraet?

9. Kak pa6oraet kommmisiniust SQL-3arpocoB u uto takoe JIT-kommusims?

10. Kakue metoas! ontumu3anuu SQL-3ampocoB cyIiecTByoT?

11. Kak BimsieT NapTUIIMOHUPOBAHUE TAOIUI] HA IPOU3BOAUTEIHHOCTH 3AIPOCOB?

12. Kakue nmpenmyiecta 1a€T UCMOIH30BaHUE KOJIOHHOYHBIX 0a3 JTaHHBIX?

13. B uém otnmums u ocobernnoctH paborsl Cassandra, ScyllaDB, Tarantool, Picodata?
14. Kak yctpoena apxutekrtypa PostgreSQL u kakue e€ kirroueBble KOMIIOHEHTHI?

15. Kak obecrieunBaeTcst 0TKa3zoycTondnBocTh B YDB?

16. Kakue crieHapuu UCIIONb30BaHUA XapaKkTepHsb!l A Y Tsaurus?

17. Kak peanuzyercss MHOronoto4Has oopadorka SQL-3anpocos?

18. B uém ocobennoctu massively parallel processing (MPP) ananutuxu?

19. Kak 06a3bl JgaHHBIX, pa0oTarolde B ONEPaTMBHON MaMsATH (main memory), OTIMYAITCS OT
Tpaaunronaeix CYBJ?

HpaKTI/I‘leCKI/Ie 3aJaHust

1. Onrumuzanus SQL-3ampoca

Jano Heckonmbko SQL-3ampocoB. Onpenenure ux y3Kue MecTa, MPeI0KUTE ONTUMHU3AINHN, O0bSICHUTE
BEIOOp MHJIEKCOB.

2. Pazpabotka pacnpeieniéHHON TpaH3aKIUN

PeanmzyiitTe pacnpenenéHHyr0 TpaH3aKIUIO C HCIONb30BaHHeM JByxdazHoro kommuta (2PC) wmm
aHAJIOTUYHOTO MEXaHU3Ma.

3. HacTpolika HHAEKCUPOBaHUS

Ontumusupyiite 6a3y AaHHBIX A7 3Q(GEKTUBHOTO BBIMOJHEHHSI BBIOOPKU MO CIIOXKHBIM (HIBTPaM U
COEIMHEHUSIM TaOMIHII.

4. PaboTa ¢ MHOTONIOTOYHBIMH omieparopamu SQL

Hanumure SQL-3ampoc, KOTOpBIN BBITIONHSAETCS C KCIOJIL30BAHHEM MHOTOMOTOYHOH 00pa0oTKH
JaHHBIX, ¥ U3MEPBTE ero 3(pPEeKTUBHOCTD.

5. IlpoekTrpoBaHHE OTKa30yCTOHYMUBON apXUTEKTYPbHI
Pazpaboraiite cxeMy mMacmradbupyeMoi pactpeen€HHOM 0a3bl JaHHBIX C BBICOKOW JIOCTYITHOCTBIO.
6. Pabota ¢ PostgreSQL

Hactpoiite PostgreSQL, BkItoUnTE pacliipeHHbIE METOABI ONTUMH3ALNN 3alIPOCOB, IPOAHAIN3UPYITE
IIPOU3BOIUTENBHOCTb.

7. Pa3BépThiBanue u TectrpoBanue nHaycTpuanbuo CYBJ]

YcraHoBUTE W HACTpOilTe OnHY M3 paccMoTpeHHBIX HHAycTpuainbHbix CYBJl (manpumep, YDB wnmun
ScyllaDB), npoBeaute Harpy304HOE TECTUPOBAHHE.



Kpurepun onennBanus

- omenka «ormmmuHo  (10)»  BBICTaBUSieTCSl  CTYAEHTY,  IOKa3aBlIeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMH MpOrpaMMbl AUCIUITIMHBEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MPOrpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh IOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhIe HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIK B
pelICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CyLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs ¥ MOXET IPUMEHSTh MOJY4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX IOHATHI AUCHUILINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBaHHbI 3a4€T MPOBOAUTCS IO UTOTaM TEKYIIeH yCIIeBaeMOCTH W Cllaud 3aJaHud U
IpyruxX BUAOB paboT, MPEeAyCMOTPEHHBIX MPOrpaMMON IUCHMIUIMHBI U (WIM) MyTeM OPTraHU3alUH
CIIELIAJIBHOTO OIIPOCa, IPOBOANMOTrO B YCTHOM M (MJIM) MHCHbMEHHOH (opme.



