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1. Kparkas xapakrepucTUKa JUCHMILIAHBI (MOTYJIA)

Pabouas nporpamma nucUUIIIMHBL (MOYJIs1) «APXUTEKTypa CUCTEMBI YIpaBiieHUs O0azaMu
JAHHBIX» COCTaBJIEHAa B COOTBETCTBUHU C (heliepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTEJIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHusi — OakanaBpuar mo cnenuaidbHoctu 38.03.05 busnec-
uHpopmartuka, npopwis busHec U aHaIUTHKA, YTBEP)KICHHBIN IpHUKa3oM MUHUCTEPCTBA HAYKU
u Belcuiero oopasosanus Poccuiickoit ®denepanuu Ne 838 ot 29.07.2020 roaa.

N3yuenune aucuuIUIMHbL (MOyJIsl) «APXUTEKTypa CUCTEMBI yIpaBlieHUs 0a3aMH JaHHBIX)»
IO3BOJIIET  OOECIEYUTh MOJrOTOBKY  CIEIMAIMCTOB, CHOCOOHBIX  MPOEKTHPOBATH,
ONTUMHU3UPOBATh U aAMUHUCTPUPOBATh 3(PPEeKTUBHBIE, MaCIITAOUPyEeMble U OTKa30yCTOMUUBBIE
CHCTEMBI XpaHEHHUS JAHHBIX B COBPEMEHHBIX HH(POPMALMOHHBIX MPUIOKEHUSIX.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no Hampasieruo 38.03.05 busnec-undopmaruka, npopuis busnec u ananuTUKa
U BXOAWUT B BapuaTuBHYI yacTb bioka 1, ¢opmupyemyro ydacTHHKaMH 00pa3oBaTelIbHbBIX
OTHOILICHUH.

Jucnumimza (MOyib) sIBJISIETCS BBIOOPHOW U JOCTYIHA JUIsl U3yueHus Ha 3 uiu 4 Kypce B
6, 7 umum 8 cemectpe Ha BbIOOp MOCIE YCHEIIHOTO OCBOCHMS AUCUUIUIMH «ba3bl JaHHBIX»,
«AJNTOPUTMBI M CTPYKTYPBI TaHHBIX 2», «Pa3paborka Ha Rust» nmm «Pa3zpaborka Ha C++» wim
«Pa3paboTka Ha Java.

Heab w3ydyeHus: JMCHUILUIMHBI (MOAYJs1): (OopMUpOBaHHE y CTYAEHTOB IIYOOKOTO
NOHMMAHUS YCTPOWCTBA M INPUHIUIIOB pabOThl COBPEMEHHBIX CHUCTEM YIpaBlIeHUs Oa3zaMu
JAaHHBIX.

3agauu u3y4eHusi AMCUUIIIMHBI (MOAYJIA):

— U3Y4YUTh APXUTEKTYypHblE MOJENM (BKJIIOYAs KIMEHT-CEpBEp M paclpenei€HHbIe
CYBJD);

— TMOHATh BHYTPEHHUE KOMIIOHEHTHI: S/IpO, ONTHUMM3ATOP, XPAHWIUIIE, MEHEIKEp
TpaH3aKIui;

— OCBOUTH 00pabOTKy U ONTHUMM3ALIMIO 3aIIPOCOB;

— M3Y4YUTh MEXAHU3MBI TPAH3AKIU, TapaJUIEIN3Ma U BOCCTAHOBIICHHUS,

— paccMoTpeTh Mojienu XpaHeHus (B-nepeBbs, LSM, konoHOUHBIE U 1D.);

— II03HAKOMUTKCS ¢ peruiukanuel, mapauposanuem, NoSQL u NewSQL;

— HAY4YMTbHCS aHAIU3UPOBATH IPOU3BOJUTEIBHOCTD U HanEKHOCTh CYB/I.

B pe3yJsibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEH

3Hamb:

— MHOT'OYPOBHEBYIO apXUTEKTYpY CYOTI;

— TPUHIUIBI PU3HUECKONW OpraHU3alK JaHHbBIX Ha JIUCKE;

— CTPYKTYpbl UHAEKCUPOBAHUS;

— WTEPATOPHYIO MOJIENb BHITIOJIHEHNUS 3aIIPOCOB U aJITOPUTMBbI PENISLIMOHHBIX OIEpaluii;

— OCHOBBI OIITUMU3ALINAN 3aIIPOCOB;

— acid-cBoiicTBa TpaH3aKIHid, YPOBHH M30JISIHHA Sql, aHOMAJIUK TTAPAJLICIBHOTO TOCTYIIA;

— TPUHIMIIBI XKYPHATTUPOBAHUSI U aJITOPUTM BOCCTAHOBJICHUS;

ymems:

— TMPOEKTUPOBAThH U PEATU3OBBIBATH KOMIIOHEHTHI XPaHUJIHUINA;

— CTPOUTH KOHBEMEP BBINOIHEHMS 3aIIPOCOB HA OCHOBE UTEPATOPHOU MOJIEIIH;

— peann30BbIBaTh MEHEDKED TPAH3AKIIN;

6nadems:

— HAaBBIKOM YTEHHMS M HHTEpPIpPETalMd BHYTPEHHEW JOKYMEHTAllMM M HCXOJHOro KoJa
peabHbIX CYOI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIMH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTeHIIN U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTABIICHHBIX 33144 VK-1.2. YMeeT KpUTUYECKU OLICHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHUHTE3UPOBATh JaHHBIE U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH HH(OpMaIrn
OIIK-2. CrniocoOeH MpOBOANTH OIIK-2.1. 3HaeT OCHOBHBIE TEHACHIINHA U
WCCIIEIOBAaHNE U aHAIH3 XapaKTePUCTHKH PHIHKA
pBIHKA HHPOPMALIMOHHBIX WHPOPMAIIMOHHBIX CHCTEM U
CHCTEM B UHPOPMAIIIOHHO- WHPOPMaIHOHHO-
KOMMYHHUKaIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTHH
[K-2. CriocobeH HCIoIb30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMATUUECKHE
COOTBETCTBYIOIIUI METO/IbI U UHCTPYMEHTAIILHBIC
MaTeMaTH4YeCKHUil armapar u CpeICTBa, IPUMEHSIEMBIE IS
WHCTPYMEHTAJIbHbIE CPE/ICTBA 00paboTKH 1 aHaJK3a HHPOPMAIUH
U1 00pabOTKH, aHATIN3a U IK-2.2. Ymeet 3 PpeKTUBHO UCTIONB30BAThH
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq petenus npodeccHoHaTbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH I1K-2.3. Hmeet npakTHYECKHiA OMBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
WHPOPMAITUH B PaMKax
UCCIIEIOBATENBCKUX ITPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHHUYCCKHEC OTUCTHI,

o opMIIEHHUS HAYYHO-TEXHUUECKUX
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MpPE3CHTAllMU, HAYYHBIC
MyONHKAIIH TT0 pe3ybTaTaM

OTYETOB, PE3CHTALUHN U
1y OJIMKaITHi

BBITIOJIHEHHBIX UCCTICAOBAHUM I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
IK-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 POCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITeIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIAPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE U
KOOPJIMHAIIMIO 33/1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKocTh, akageMHYecKHe Yachl
n HaumenoBanue Ounas ¢hopma
pasaesia JUCHHUILIHHBI AyautopHas padora T}( y
(Moys1) Texmun | Cemunapbi CamocrosiTe | (TeKyuuii KOHTPOJIb
Kourtpoan JbHAast yCIeBaeMoCTH)
(mpakTHYecKk
padora
ue 3aHATHS)
1 ApxuTeKTYypa u 6 6 2 30 JloMariHee 3aaHue
XpaHEHUE JTaHHBIX IIpoekTt
AymuropHas paborta
2 WnnexcupoBanne 6 6 2 30 HomamrHee 3aganue
IIpoekTt
AyautopHas paborta
3 Brimonnenue 3anpocos 8 8 2 30 HomamrHee 3aganue
IIpoekTt
AymutopHas pabora
4 Tpanzaxkuu u 10 10 4 28 [Ipoekt
HaJCKHOCTh
3auem c ouenkoi 2
Hmozo: 30 30 12 118
Obvem oucyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M00ys) 5
(6 3au. eod.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Nen/m HaunMenoBanue pasgesa Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

JMCIUNJIMHBI (MOTYJISA)

ApxuTeKTypa 1 XpaHeHue
JTAHHBIX

Bydepnsrii myn

Bgenenue B apxurextypy CYB/I
@DalnoBbIil MEHEKEP U IUCKOBAsi OPraHu3aLus

OpraHu3aius 3aicei Ha CTPaHuIEe
0030p ycrpoiict xpanunuina B SQLite u PostgreSQL. Ha cemunape
KOHTPOJIbHAS

I/IH}:leKCI/IpOBaHI/IC

Xem-uHgeKkc U B+-1epeBo: CTpyKTypa 1 IOHCcK
B+-nepeBo: BcTaBka U yjganeHue

BrinosiHenue 3amnpocon

Pensimuonnas anredpa, uTepaTopHasi MOJIENb U aJrOPUTMBI CIUSTHUS
CopTupoBKa U arperauus
OntuMmuzauus 3anpocoB. Ha cemunape KOHTposbHas

TpaH3akuu U HAJIE)KHOCTh

Tpamzaxkuuu u ACID

broxupoBky U ynpasieHHe NapaieTn3MOM
’KypuanupoBaHue 1 BOCCTAaHOBJICHHE
Komnnoxsuym

3anmTa UTOrOBOT'O IPOEKTA
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnoenaa numepamypa:

1. Cogetos, b. {. ba3bl nanusix : yueOnuk 11 By30B / b. 5. Coseros, B. B. IlexanoBckwii,
B. JI. YepToBckoii. — 4-¢ u3., nepepad. u gorn. — Mocksa : U3gatenscto FOpaiit, 2025. — 403
c. — (Beicmee  oOpazomanme). —  ISBN  978-5-534-18479-2. —  URL:
https://urait.ru/bcode/559898

2. Hecrepos, C. A. ba3bl naHHBIX : yueOHUK U MpakTUKyM Jutst By30B / C. A. HectepoB. —
2-¢ u3A., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 258 c¢. — (Bsiciiee
obpaszoBanue). — ISBN 978-5-534-18107-4. — URL.: https://urait.ru/bcode/536687

Jlononnumensnaa numepamypa:

1. HWmomeukun, B. M. OCHOBBI HCTIOIB30BaHUS U TPOSKTUPOBAHUS 0a3 TaHHBIX | YIeOHUK
1tst By30B / B. M. Mmromeuknn. — Mocksa : M3narensctBo FOpaiit, 2025. — 213 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-03617-6. — URL.: https://urait.ru/bcode/559613

6. MartepuajbHO-TeXHHYECKOe o0ecredeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00ecIieurBarolIei IpoBeieHne Beex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuMXcs, MPETYCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHAPCKOro (IPAaKTUYECKOro) THMA, TIPYIIOBBIX H
VMHAUBUAYAJIbHBIX KOHCYJIbTAlIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000opyaoBaHus. [lomMeneHus yKOMIUIEKTOBaHbI CIICIMATI3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH JUis MpeACTaBIeHUs yueOHOH
uH(popMalu O00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYINsA) o0ecrieunBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAILIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJIATOpaMH;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTH 00yUarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 3/10POBBS,
OCHAILEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» M
oOecriedeHHeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYIO  Cpeay
YHuBepcurera.
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https://urait.ru/bcode/559898
https://urait.ru/bcode/536687
https://urait.ru/bcode/559613

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nmopraja Ccblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. Bbasza gauaeix qia | T-cnemuanucros https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit demeparumn

5. | ®enepanbubiii mopran «Poccuiickoe obpazosanne” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Eaunoe okHo qocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas komekuus Tu@poBEIX 00pa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHsSI, COBPEMEHHbIE TMPOPECCHOHANbHBIE 0a3bl  JaHHBIX H
UH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI:

HaunmenoBanue I1O IIpousBoacreo Jlnuensuonnoe / cBOGOTHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | muuensnonHoe
Bpay3sepsbI:
Supexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apybOexHOe cBOOOJIHO pacrpocTpaHsIeMoe
IIporpaMmHoe oGecniedeHne 15l IVIAHMPOBAHNUS M Y4eTa BPEMEHM:
Toggle app | 3apy6exHoe | cBOGOIHO pacpocTpaHseMoe
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe
Cucrembl ynpapJjeHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nniensuonHOE
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | nmuuensnonHoe
CnpaBo4YHO-TPABOBBIE CHCTEMBI:
Koncynsrantllinroc: cipaBoyHO-IIpaBoBast OTEYECTBEHHOE JINLIEH3UOHHOE
cucTeMa
CpencrBa aHTUBHPYCHOM 3aILMTHI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBECHHOE JIMLIEH3UOHHOE

Cranpmaprasii Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Bash (Unix shell) 3apyOekHOoe cBOOOJTHO pacpOCTpaHsIeMOe
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Robotic Operating System 3apyOexHoe cBOOOTHO pacpOCTpaHsIeMOe
CopelliaSim 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Cucrtembl ynpaJjeHusi ouéanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOHO pacIpOCTpaHsIEeMOe
Docker 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4AaIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mpotiecce n3y4eHus TUCIUIUTMHBI (MOIYJIs) «APXUTEKTYypa CUCTEMBI YIIpaBJIeHUs 0a3aMu
JAHHBIX» B paMKax TEKYLIEro KOHTPOJS YCIIEBAEMOCTH MCIIONb3YIOTCS TaKUE BUABI yueOHOM
paboThl, KaK JIEKIIUH, CEMHHAPBI, ayAUTOpHas paboTa, AOMAIIHHE 33JaHUs, MPOCKT, a TaKXKe
pa3IuyYHbIE BBl CAMOCTOSITEJIBHOM paboThl OOydaroluxcs IO 3aJaHUI0 MPEernojaBares,
HaIpPaBIIEHHBIC HA Pa3BUTHE HABBHIKOB MIPO(ECCUOHATLHON JIEKCUKHU, 3aKPEIUICHUE MTPAKTHUYECKUX
pohecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Jlekyuss — CHUCTEMAaTH4YECKOE, IIOCJIEIOBATEIbHOE, MOHOJIOTMYECKOE  HU3JI0KCHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JICKLMW: KPaTKO U CXEMaTUYHO
(UKCUPOBaTH OCHOBHBIC WICH, BBIBOJBI M OOOOIICHUS JIEKIHMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBbIE CJIO0Ba W TepMuHBL. Heo0X0oaMMo OTMETUTh BONPOCHI MM MaTepuaibl, KOTOpbIE
BBI3BIBAIOT 3aTPYJIHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMU nuTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YAaercsi, clieAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaTb €ro
[penoaaBaTesio Ha KOHCYJIbTAlUU WM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHUS.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, TPOBOANMAs B yUeOHOM 3aBEJECHUU O]
PYKOBOJCTBOM IpenojaBareis, TIJe CTYAEHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBATh B
oOcyxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U UJIEU JUIsl 0OCYKIEHHUS, YTO IMOMOKET
ri1y0e MOHATh MaTepuaj U MPOAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTuBHas paboTa CTyJeHTa Ha CEMMHApE, €ro OTBETHI HA BOIPOCHI
MPEnoiaBarelisi U y4acTHE B IUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAUMBbIE MaTepuaibl U MOATOTOBUTH BOMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAsICh HA M3YYEHHBIN MaTeprall. Takke MOJIe3HO MOAEPKUBAThH JHAJIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUS. PekoMeHmyeTcsi pa30uBaTh 3aaHusl Ha dTaIlbl, 4YTOOBI
n30exarh TMeperpy3ku H Jydllle YCBOUTh MaTepuai, HCIOJIb30BaTh pPa3WYHbIE HCTOYHHKHU
nH(opMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMaHUS TEMBI.
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Ilpoexm — wuccnenoBarenbckass paboTa MO TUCHUIIIMHE (MOIYJI0) W TMpe3eHTAIus
pe3yJIbTaTOB.

JUJ1s1 yCHenIHOM MOATOTOBKY K MIPOSKTY PEKOMEHIYETCs: YETKO ONPEIEIIUTh 1eNU U 3a/1a49H
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITOJHEHUS
Ka)JIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3HbIe HCTOUHUKU MH()OPMAIUK U MHCTPYMEHTHI IS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPSATH MPOTPECC M BHOCUTH KOPPEKTUBHI B IUIAH, €CIIA 3TO
HE00X0aUMO.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTIEIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajiaMH [P MUHUMAILHOM YYaCTHHU MPEToiaBaTelis. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3yUCHHE yUSOHBIX MATEPHUAJIOB, TIIIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YIeOHO-HUCCIIEIOBATEIBCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHHUILIMHE (MOAYJII0) KAPXMTEKTYpPa CHCTEMBbI YIIPaBJIeHUs 0a3aMH JaHHbBIX)

OneHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHUH, OOyUYaIOMIMUXCA MO AUCIUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema ¢ OWEHKOW, TP ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(POPMHUPOBAHHBIX IIO
JUCILIUILINHE.

s omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHON aTTecTaluu
UCIIOJIB3YETCS JICCATHOAITIbHAS IIKaJla OICHUBAHMSI, KOTOpPasi COOTHOCUTCS C TPaAUIIMOHHON
NATUOAIUIPHOM IIKAJION CIAeAYIONIMM 00pa3oM, €CiIM MHOE HE YKa3aHO B CHIIa0yce NUCUHUIUINHBL:

JecaTubannbuas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 10 JUCHHUILINHE (MOLYJII0)
10 OTtnuyaHO 3auTeHo CTyIOeHT MOJHOCTBIO BIAZCET 3HAHHUIMHU,
9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, "

8 OTIMYHO 3auTeHo rmy0oKo  ocMeicisier aucuuiuiuHy. OH
CaMOCTOSITEIBHO u JIOTHYECKH
MOCJIEI0BATENIFHO OTBEYAET Ha BCE BOIIPOCHI,
aKLUEHTHpYsl BHMMaHMe Ha  HauOolee
BAYKHOM. YMmeer aHAJIU3UPOBATh,
CpaBHHBATH, KIacCU(UITUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHUCTEMATH3HPOBAThH
W3yUYCHHBIH MaTepuall, BBIICISS KIIIOYEBEIC
MOMEHTBl W yCTaHaBJIUBas NPUYUHHO-
ClleZICTBEHHBIE CBs3H. UeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHAITN30B u JPYTHX
UCCIIEZIOBAHUH, a TAaKXKe PEIIaeT CIOKHBIC
3agauyd. CTyOeHT XOpOoWIO 3HaKOM C
METOJaMHU HCCIEJIOBaHMs, HEOOXOTUMBIMH
JUI TIPAKTUYECKOW JEATENBHOCTH, U yMEEeT
CBSI3BIBATH TEOpPETUYECKUe aCTIeKTHI
JTUCIUIUTUHBL (MOIyJIsl) C TPAKTHYECKUMHU

3aJadyaMu.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

7

Xoporo

3auTeHo

6

Xoporo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

IIOYTH B TIOJIHOM oOBeMe pabodei
MPOrPaMMBI U CAMOCTOSITEIIEHO, JIOTHYSCKH
MOCJIEe0BAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJee 3HaYMMBIX MOMeHTaX. OH ymeer
aHAITM3UPOBATH,

KJ1accu(UIMPOBATH,

CpaBHUBATB,

000011aTh,
KOHKpPETH3UpPOBaTh U CUCTEMATHU3HPOBATH
W3Y4YEHHBINA €ro

KIIIOYCBBIC

MaTepua,
ACTICKTHI

BBIICIIAA
U  yCTaHaBJIMBas
IIPUYNHHO-CJICACTBEHHBIC

®opMyIHpyeT CBOM OTBETHI,

CBA3H.
YBEPEHHO
MHTEPIPETUPYET PEe3ylbTaThl AHAIU30B H
JIPYTHX HCCIENOBAaHUI, a TaKKe peIacT
CJIOXHBIE CUTyallMOHHBIE 3a7auu. CTyJeHT
XOpOIIO c

3HAKOM MCETOdJaMU

HCCIIEI0BaHuA, HEOOXOIUMBIMHU TS

HpaKTquCKOﬁ ACATCIIBHOCTH, W YMCECT

CBA3bIBATh TCOPETUICCKHUE ACIICKTHI

nmpeamMeTa C MPaKTHICCKUMU 3aJla4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOJYITIO), HO HCIIBITHIBAET
TPYJIHOCTH MPU CAMOCTOSITEIbHBIX OTBETAX
Y UCIIOJIB3yeT HETOUHbIC (hOpMyITUpOBKH. B
XO0JIc OTBETOB OH JIOMyCKAaeT OIIUOKH,
Kacarommecs: CcyTd BOIpocoB. CTyAeHT
CHOCOOCH pelllaTh TOJIBKO CaMble MPOCTHIC
3a/a4d M BIIAJEET JIHUIIb MHUHUMAIbHBIM

Ha60pOM METOA0B UCCJICAOBAHUA.

He cnan

He 3aureno

He cnaun

He 3auteno

He cnaun

He 3auteno

CrymeHT He OBIafell  00sS3aTeIbHBIM
MHUHUMYMOM 3HaHUH TIO TIpEeIMETy U He
MOXET OTBETUTb Ha BOMPOCHI, JAXKE ECIIU
MperoAaBaTeilb 3a/laeT JOIMOIHUTEIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Hucuunnmza

(MoTyIB)

OLICHUBACTCH CIICAYHOIIUM o6pa30M:

«ApXUTEKTYpa

CHCTCMBI

ynpaBieHus: 0a3amMM  JaHHBIX»

AKTHBHOCTH

Bec

KoanuectBo

Onucanmne

I[OMaIHHee 3aaHueC

10%

5

Ha60p 3aJga4d 1o TéMaM HEACIN

IIpoekr

40%

1

HUccnenoparennckas paboTa 1Mo IUCIUTLIINHE
(MOITyJTFO) ¥ TIpEe3EHTAITHS PE3YIHTATOB

AynuropHas pabota

10%

AxTuBHas paboTa CTyJIeHTa Ha 3aHITUU

3ayer ¢ OIEHKOH

40%

[TucemenHast niu ycTHas paboTa Hall 3aJJaHuEM,
HaIpaBJIE€HHBIM Ha MTPOBEPKY MOTYyUYEHHBIX 3HAHUN U
HaBBIKOB 110 TUCUUIUINHE (MOAYIIIO)
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®opmyJa pacyéTa HMTOrOBOM OLEHKHM MO AUCUHUILIMHE (MOIYJI0) «APXHTEKTypa
cUCcTeMblI yIpaBJienus 0azamu JanHbix»: «0,1 x cpennee 3a nomamnue 3aganus + 0,4 X mpoekT
+ 0,1 x ayauropHas pabora + 0,4 X 3a4eT ¢ OIEHKOW».

B pamkax u3ydyeHus IUCUUTUIMHBI (MOAYJIS ) BOZMOXKHO MOJTydeHUuEe OOHYCHBIX OalljIoB.
Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)

IIpumepHbIe TOMaLIHUE 32IaHUS

1. Ananu3 pu3N4IeCKOro XxpaHeHHs
— Hccnenyiite, Kak CTpOKH TaOIMIIBI XpaHATCs Ha nucke B PostgreSQL (dbopmat cTpanuiipl,
pa3Mep, BbIpaBHUBAHMUE).
— Hamnummre oT4éTr ¢ mpumepom pacyéra 3aHMMAaeMOT0 MecTa JUIsi KOHKPETHOM TaOJIUIIbI.

2. IocTpoeHue U AaHAJIN3 HHAEKCOB
— Cospnaiite B-nepeBo u Xem-uHACKC sl OJTHON TaOIUIIbI.
— CpaBHHUTE TPOU3BOIUTEIHHOCTD IMOUCKA MO KAKJIOMY UHJIEKCY.
— OOBsICHUTE, B KaKUX CIydasx KaKIbli THIT 3P PEKTUBEH.

3. N3yuyeHue NJiaHA BBINOJHEHHUS 3aMpoca

— Ucnons3ys EXPLAIN (ANALYZE) B PostgreSQL, nmpoaHanu3upyiite 1jiaH BbITOTHSHHSI

cioxuoro SQL-3anpoca.

— OmnpenenuTte y3kue Mecta (seq scan, nested loops u T.11.) ¥ IPEIOKUTE ONTHMH3AIIHIO.
4. TpaH3akuuu ¥ W30JSIIUSI

— 3amycTuTe JIBE MapayuielibHbIC TpaH3akiuu. [IpogeMoHCTpupylTe aHOMAIHIO (HAIpUMep,

"(hanTOMHOE uTCHHE").

— IloBTOpUTE C IPYTHM YPOBHEM H3OJISIIHHA — OOBICHUTE PA3HHUILY.

HpnMepﬂoe OIMUCAHHUE 3a/ITaHUA U KPUTEPUH ONCHUBAHUA K IIPOEKTY

Onucanue:
Co3zpars ynpoménnyto oaHonotrounyto CYB/] ¢ nmoanepxkoii:
— Xpanenust Tabau1l B BUie (Haitios.
— Wupnexcos (B-nepeBo wnu xer).
— INapcunra u BeinonHenus 6a3osbix SQL-3anpocoB (SELECT, INSERT, WHERE).
— Ilpocroro ontuMuzaropa (BbIOOp MHJEKCA).
— XKypnana tpanzakuuii (WAL) u BoccTanoBieHUs nocie cOosl.
®opmar caaym:
— Ucxonnsiit kox (Ha Python, C++ unu Java).
— JIOKyMEHTaIMsl: apXUTEKTYpa, KOMIIOHEHTBI, IPUMEPhI HCTIOIb30BAHUS.
— JlemoHcTpanus paboThl (BUIEO WM KUBOH 3aIyCK).

IIpumepHbIe BOpoCHkI 111 HOATOTOBKH K 3aHATHIO

1. Kakue ypoBHu apxutektypsl CYB/I Beaensaor? B uém otnnune mexy HUMH?

2. Kak naHHble OpraHu3yOTCS Ha IUCKE: CTPAHMULIbI, CIOThI, BbIpaBHUBaHHE?

3. Uro Takoe opMmat xpaHeHHs CTpoK (Hampumep, B PostgreSQL — Heap Tuple)?

4. Kak ycTpoeHsl B-nepeBbs 1 U1 Kakux onepanuil oHu uenonb3ytores B CYBJI?

5. B uém pazuuna mexay B-nepeBom u LSM-nepeBom? I'ie mpumensiercs kaxjaoe?

6. Uto Takoe utepatopHasi MOJIeJIb BBITTOTHEHUS 3arpocoB? Kak paboTaeT koHBelep
ONepaTopoB?

7. Kakue anroput™msl coeiMHeHUs Tabaul cymecTBytoT (nested loop, hash join, merge
join)?

8. Uto o3navaet kaxmaoe u3 cBoiicts ACID? [IpuBeaute npumep HapymIeHHs OTHOTO U3
HUX.
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9. Kakue ypoBHU HU30JISIIIUU TpaH3akiui onpeaeneHsl B SQL? Kakue anoManuu oHH
JIOTyCKaroT?
10. Yro Takoe O6JOKUPOBKH, NBYX(a3HBIN MPOTOKOI OJ0KUpOBOK (2PL)?

3amanus AJ151 NPOMEKYTOUYHOM aTTeCTAlUM MO0 JUCUHUIIMHE (MOTYJII0)

Ne 3ananue Otser Kommnerenuus
n/n
1 | Ykaxure OCHOBHYIO apXUTEKTYPHYIO MOJIENb Kiment-cepsep (client-server, YK-1
coBpemennoit CYB]I. three-tier architecture)
2 | Ykaxute crocod GU3MUECKOro XpaHeHHUs Crpanunsl ¢ koprexxamu (pages, YK-1
CTPOK B TaOmHIIE. heap tuples, slotted pages)
3 | Ykaxute CTPYKTYpY ISl YCKOPEHUS TIOUCKA Huneke (B-aepero, hash index, YK-1
0 KJTFOUY. LSM-tree)
4 | YkaxXnTe MOJEIH BEITIOJTHEHHUS 3alPOCOB B Hreparopuas mozens (iterator YK-1
CYBA. model, volcano model)
5 | YkaxuTe OCHOBHYIO 11€J1b ONITUMU3AIHH MuHuMH3aIus CTOUMOCTH OIIK-2
3aIpOCOB. BoImosHeHus (Cost-based
optimization, plan selection)
6 | YKaKuTe alrOpuT™M COCTUHEHUS TAOIHIL, Hash join (hash join, in-memory OIIK-2
MCIIOJIB3YIOIIUH XEII-TabHILy. hash)
7 | YKaxuTe CBOMCTBO, 00ECIIEUHBAIOIIEE Durability (monroBedHoCTS, OIIK-2
HaI&KHOCTD TpaH3aKIMK 1ociie cOosl. JKYpHaJI TpaH3aKIHi)
8 | YkaxuTe panMoHANBHBIN CIIOCOO Bbnokuposku nmu MVCC OIIK-2
o0ecreyeHus! COrIacOBaHHOCTH MPH (multiversion concurrency
mapajuIeTbHOM JTOCTYIIE. control)
9 | VkaxkuTe MaTeMaTHYECKYI0 OCHOBY OLICHKH CraTucTyka 1 CelNeKTUBHOCTD [K-2
CTOMMOCTH TUTaHa 3aIpoca. (histograms, cardinality
estimation)
10 | VkaxwuTe alnropuT™, JSKAIIHA B OCHOBE WAL u ARIES (write-ahead T1K-2
BOCCTaHOBJICHHS MOCie cOosl. logging, redo/undo)
11 | YkaxuTe NpUHLMI OPraHU3AIUH TUCKOBOTO Bydepnsiit myn (buffer pool, [K-2
BBOJa-BeiBoAa B CYB/I. LRU-kamm1 ctpanwmir)
12 | Ykaxure METOJ 3alIUThI OT OTEPH JTAHHBIX Kypnuamuposanue (WAL, write- [K-2
MPH OTKAa3e. ahead logging)
13 | YkaxwuTe craHIapT OMUCAHUS APXUTEKTYPHI IEEE, RFC unu BHyTpeHHSs [K-3
CYB/l B TeXHUYECKOH TOKyMEHTALUH. nmoxymeHnTars (design doc,
technical spec)
14 | Vkaxwure criocoO CTPYKTYpHUpPOBaHUS OTUETA ITo xoMIIOHEHTaM: CTpaHUILbI, [K-3
00 apXUTEKType XpaHWIHIIIA. WHJIEKCHI, Oydep, )KypHaT
(modular structure)
15 | YkaxuTe HHCTPYMEHT JJIs aHajK3a IJlaHa EXPLAIN / EXPLAIN [K-3
BheimostHeHust SQL-3ampoca. ANALYZE (PostgreSQL,
MySQL)
16 | Ykaxwure GpopmaT npeacTaBieHUs TexHndyeckuit oTUET ¢ rpadukaMu IK-3
pe3yIbTaTOB aHaM3a MPOU3BOIUTEIHHOCTH U TIJIAaHaMU 3a1pOCOB
CVYB/I. (performance report)
17 | Ykaxure NpUHLIMI IPOSKTUPOBAHUS I'opuszoHTanbHOE [1K-8
Macmtadupyemoit CYB/I. MaciTadOMpOBaHUE U
mapaupoBanue (scaling out,
sharding)
18 | Ykaxure MoaXxoA K yIpaBJIeHUIO BEPCUSIMH MVCC (multiversion concurrency IK-8

JaHHBIX B TPAH3AKIIHUAX.

control, snapshot isolation)
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19 | Vkaxwure stan paspadborkun CYB/I, na [IpoexTrpoBanue snpa u [1K-8
KOTOPOM pEeaM3yeTCst XpaHWIHIIE. MIOZICHCTEMBI XpaHeHHs (storage
engine)
20 | YKaxXuTe MHCTPYMEHT ISl YTCHUSI GitHub, GitLab nmu IDE ¢ [1K-8

ucxoxuoro kojga CYB/I.

MTO/IIEPIKKOM aHam3a Koja (e.g.
PostgreSQL source)

ONEeKTPOHHBIA JOKYMEHT
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