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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aMcUMIIMHBL (MOAYJA) «XpaHWIMIIA JAaHHBIX» COCTaBJ€Ha B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npodmis MaTeMaTHKa 1 KOMIIbIOTEPHbIE HAYKH, YTBEPKA€HHBIN TPUKa30M MUHUCTEpCTBA HAYKH
u BeIcuero oopasosanust Poccuiickoit ®enepanun Ne 807 ot 23.08.2017 roaa.

N3yuenune aucHUIUIMHBL (MOIYJs) «XpaHWJIMILA JaHHBIX» BAaXHO Ui 3()QEeKTHUBHOTO
XpaHEHHs, UHTETPALUU U aHainu3a 00X 00beMOB HH(OPMAIIMH, YTO TIO3BOJISIET IPHHUMATh
000CHOBaHHbIE YIPABICHYECKHE PEIIEHUs. DTO COCOOCTBYET ONTUMHU3ALMH OU3HEC-TPOLIECCOB
U TIOBBIUICHUIO KOHKYPEHTOCIIOCOOHOCTH OpraHU3alMii 3a cueT OBICTPOro JOCTyma K
Ka4eCTBEHHBIM JIaHHBIM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJHT B BAPUATUBHYIO 4acTh bioka 1, hopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

Juctunnuza (MOIysb) sIBIsIETCS BBIOOPHOM U TOCTYIHA [Tl M3yueHus Ha 4 Kypce B 7 Win
8 cemecTpe Ha BBIOOD.

Henb u3yyeHust AUCHUILIMHBI (MOAYJIs1): OCBOCHHE METOJIOB IIPOCKTUPOBAHMS, CO3IAHMS
U YOpPaBJICHMUsS CUCTEMaMHU XpPaHEHUs U aHajau3a OOJbIIMX OOBEMOB JAHHBIX JJIS MOJJAEPKKU
IIPUHATUS PELICHUMN.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUN U HABBIKOB!

— 3HAaHUE OCHOB apXUTEKTYpbl CHUCTEM YIpaBJieHHs Oa3aMH JaHHBIX Ha IMpUMEpe
PostgreSQL,;

— 3HaHUE JOTM4eCcKON U GU3NYECKOM CTPYKTYphI JaHHBIX B PEISIIMOHHBIX 0a3ax JaHHbIX;

— 3HaHWE NPUHIMIIOB MHOTOBEPCUOHHOCTU U U30JISLUN TPAH3AKIIUM,

— 3HaHME NPOLECCa PE3EPBHOIO KOMMPOBAHUS U BOCCTAHOBJIEHUS JaHHBIX;

— yMeHue BBINONHATH 00cmyx)uBanue CYB/I;

— YMEHHE NPOEKTUPOBAThH U MOJACPKUBATH OCHOBHbIE OOBEKTHI 0a3 JAHHBIX;

— YMEHHE C03/1aBaTh U MCIOJb30BaTh COCTABHBIE THUIIBI JTAHHBIX, 3allUCH U MAaCCUBBI B
SQL;

— yMeHue pa3zpalaTbIBaTh CEpBEpHbIE MPOTrPAMMBI, BhINOIHsAeMble Ha cTopoHe CYB/];

— HAaBBIK IPOEKTUPOBAHUS U HACTPOMKHU CUCTEMBI XPAaHEHUS TaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuus Conep:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOIXOJT ISl pEIIeHNUS OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nH(popMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3agad
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHam3a, KOMILIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHTh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 33124
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METO/IOB, TEOPETHUECKON
MEXaHUKH B

poheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIacCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NpPUMEHEHUE MAaTeMaTHUECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30IacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITHOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUS KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT mpUMEHATh METOBI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJCTHPOBAHUS
IEITENBHOCTH JUTSL aHATIM3a U PEICHUS PA3THYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOMN IeATENbHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 XpaHWIUIIE JaHHBIX 4 4 18 Keiic
2 Karajor u opranusanus 4 4 18 Keiic
JTAHHBIX
3 Bydepuzauus u 4 4 18 Keiic
WHICKCHI
4 O0paboTKa 3aIPOCOB 4 4 18 Keiic
5 Tpanzaxkuuu u 4 4 20 Keiic
BOCCTAaHOBJICHHE
6 CepBep 1 HHCTPYMEHTHI 4 4 20 Komnmoxsuym
7 [IpoekT 4 4 18 [IpoekT
3auem c ouenkoi 4
Hmozo: 28 28 4 130
O6vem oucyuniunst (Mooy/s) 190
(¢ ak. u.)
O6vem Ooucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/n HaumenoBanme pasgesa Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 XpaHuuIle TaHHbIX Apxurexrypa CYB/I, cTpaHuiis! U GaityioBoe XpaHWIHIIE.

YnpasieHue cTpaHULIAMH U K3 CTPAHUL]

2 Karanor u opranmzanus ganueix | Cucrema KaTajnoro MeTagaHHbIx. Heap-tabmuubl n
MOCJIeI0BaTeNIbHOE CKAHUPOBAHHE

3 bydepusanms 1 HHACKCHI Bydepnsiit Mmenemkep. Manekcaums: B+-nepeBo

4 O6paboTka 3anpocoB SQL-napcunr u nocrpoenue AST. IlnanupoBmuk 3ampocos. [IBimxok
BBINOJIHEHUS 3aPOCOB. JOin-bl M COPTUPOBKU

5 TpaH3aKK U BOCCTAHOBJICHUE Tpanzakiuu 1 ypoBaH u3osiud. WAL 1 BoccTaHOBJIGHHE JAHHBIX

6 CepBep 1 HHCTPYMEHTHI CepsepHblii cioii u cereBoid mpotokoi. CLI-uaTepdeiic u yTHIUTHI

7 [IpoekT WHrerpauus u 3ammra
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Poros, E.B. PostgreSQL 16 u3nytpu : nmpaktuyeckoe pykoBoactso / E. B. Poros. —
Mocksa : IMK Ilpecc, 2024. - 666 c. — ISBN 978-5-93700-305-8. - Tekcr : anexkrponHsIit. - URL:
https://znanium.ru/catalog/product/2205083.

2. Kapnosa, U. I1. ba3sl gannsix : yueonoe nocodue / . I1. Kapnosa. - Cankt-IlerepOypr
: Turep, 2021. - 240 c. - (Cepust «YueOHoe mocobue»). - ISBN 978-5-4461-9681-4. - Tekcer :
snekTponnsid. - URL: https://znanium.com/catalog/product/1857026.

3. Mapdenos, 1O. I1. [TocTpensuoHHbIC XpaHIIUINA JAHHBIX | yUeOHOE TTOCOOUE JIJIsl By30B
/ YO. TI. TlapdenoB ; mox Hayunoi pemakmnueit H. B. ITamynoBckoit. — Mocksa : M3pareiascTBo
FOpaiir, 2025. — 97 ¢. — (Boicmiee obpa3oBanue). — ISBN 978-5-534-21173-3. — Tekcr :
utekTpoHHBIH  //  OOpaszoBarenpHass  twiatgpopma  HOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/559502.

4. CoBetoB, b. 5. ba3sl nannbix : yuebnuk 171 By3oB / b. SI. Cosetos, B. B. LlexanoBckuti,
B. JI. UeproBckoit. — 4-¢ uz ., mepepad. u mon. — Mocksa : U3mparenscto FOpaiit, 2025. — 403
c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-18479-2. — Tekct : 2neKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559898.

Jononnumensnan numepamypa:

1. Coseros b. fI. ba3bl nannsix : yue6Huk 1t By30B / b. 1. CoetoB, B. B. LlexanoBckuii,
B. JI. UeproBckoit. — 4-¢ u3 ., mepepad. u mon. — Mocksa : 3mparenscto FOpaiit, 2025. — 403
c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-18479-2. — Tekct : 2neKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559898.

2. HecrepoB C. A. ba3bl 1aHHBIX : yueOHUK U IpakTUKyM Juist By30B / C. A. HectepoB. —
2-e u3M., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 258 c¢. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-18107-4. — TexkcT : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560753.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETr0 KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
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https://znanium.ru/catalog/product/2205083
https://znanium.com/catalog/product/1857026
https://urait.ru/bcode/559502
https://urait.ru/bcode/559898
https://urait.ru/bcode/559898
https://urait.ru/bcode/560753

MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOyuYeHMs, CIyKalllUMH Ul NpeACTaBICHUs ydeOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUAIU3UPOBAHHBIM 000pyI0OBaHHUEM, BKIIIOYAs IEMOHCTPAIMOHHOE 000PYIOBaHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCHOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKOM C BO3MOYKHOCTBIO MOJKIIOUEHMs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(EeCCHOHATBFHBIM 0a3aM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonuoe / cBOOOAHO

pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonsoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exHoe CBOOOJIHO pacIpOCTpaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOJ/IHO pacpocTpaHsIeMoe

CucTeMbl YHpaBJeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuensmonHoe
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konuposanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | nHuensHonHOE
CrpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3MOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
ITakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npornecce nzyueHust TUCHMITIIMHBI (MOAYJIs) «XpaHWINIIA TaHHBIX» B PAMKaX TEKYILIETo
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI yueOHOW paboThl, KaK JIEKIIUH, CEMUHAPBI,
KEeHCBI, KOJJIOKBUYM, TIPOEKT, a TAK)KE Pa3IMYHbIE BUIbI CAMOCTOSTENLHON pabO0Thl 00y4atoIuXcs
0 33JJaHUIO MPENo/IaBaTells, HalpaBJICHHbIE HAa pa3BUTHE HABBIKOB MTPO(ECCHOHATBHOM JEKCHKH,
3aKpeIuIeHUe NMPaKTUYECKUX MPOoQecCHOHANTbHBIX KOMIIETCHIIUHN, TOOLIPEHHE HHUIUATHB.

Jlexyus — CcHCTEMAaTHYeCKOe, TMOCJIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
npernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEeMnoJIaBaTes0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (PAaKTUYECKOT0) 3aHSATHS.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMojaBaTesisi, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U IPYruX (opMax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATHSI ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHBHO Y4acTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
r1y0sKe TOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Ketic — mpaktudeckas paboTa CTYIEHTOB HaJl PEATbHBIMH WM CMOJEIUPOBAHHBIMHU
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3a/la4yaMu, 4TO MO3BOJIAET CTYAEHTY IIPUMEHATh TEOPETUYECKHUE 3HAHUS HA ITPAKTHUKE.

CTyaeHT caMOCTOSATENIBHO pa3padaThIiBaeT CTPATETHIO PELICHUS TIOCTaBICHHOH 3a/1a4H, YTO
CHOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTUYECKOI'O MBIIIICHUS U CaAMOCTOSATENIBHOIO MPUHATUS
pemernii. Tako# moaxo/ moMoraeT NoAroTOBUTh Oy yIIMX CIIEHUAIMCTOB K PeaIbHBIM BHI30BaM
B UX IPO(eCCUOHATBHOMN IeSTEIbHOCTH.

KOJZJZOK@MJ/M — YCTHBIC OTBCThHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTCH CTYJICHTY 3apaHCc.

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO IMPpOaHAJIU3NPOBATH y‘le6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘IC6HI/IKaMI/I N JONOJHUTCIBHBIMKU HMCTOYHHMKaMMU,
AKINCHTHUPYSA BHHMAHHUC Ha KIIOYEBBIX TEMaAXx. PCKOMCHHYCTCH COo3aaTh CTPYKTYPUPOBAHHEBIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

IIpoexm — uccrnenoBarenbckas paboTa 1o Kypey U Mpe3eHTalus pe3yJibTaToB.

Jlisg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 33Jaud IPOeKTa,
pacrpefieuTe pOJd U OO0S3aHHOCTH MEXKIY YYaCTHHKaMH, a TaKkKe YCTaHOBUTE CpPOKHU
BBITTOJIHEHUS KX 101 9acTH paboThl. PeryssipHo mpoBoauTe BCTpeUun st 00CYKIEHUS Iporpecca
U peUICHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HANpaBICHHAs Ha YIIIyOJECHHOE
U3YyUYEHHE OT/EIIbHBIX TEM M BOIPOCOB YUeOHOM JUCIUTUTMHBI (MOIYIIS).

B niporiecce camocTosTebHOM pabOThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCITEKTaMH JICKIIH (00paboTKa TEKCTa), TOBTOPHOE H3yYeHUE YUCOHBIX MaTEPHAJIOB, TIIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YU€OHO-HUCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

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

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHUMI MO
AUCHHUILINHE (MOAYJ/I10) «XPAHUJININA JAHHBIX»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOJIYJIO) OCYILIECTBISIETCS B (Qopme
3auema ¢ OWEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHUUH, CcHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlns oleHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M TMPOMEXKYTOUHOW aTTecTaluu
UCIIONB3YETCS JIecATUOAIIbHAS IIKalla OLEHWBAHUS, KOTOpash COOTHOCUTCS C TPaJAUIIMOHHOU
nATUOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oMm:

JecaTubannbuas) IlaTtudanbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3auet
OLICHKA OLICHKA 00yuYeHusl Mo TUCHUILUTHHE (MOIYJIIO)
10 OTanaHO 3auTeHo CTyZeHT TOJHOCTHIO BIAJCeT 3HAHHUSIMH,
9 OTIM4HO 3a4TeHo M3IIOKEHHBIMU B pabodedl mporpamMme, H

8 OTIM4EO 3auTeHo rry0oko  ocmbiciseT auctumuiuHy.  OH
CaMOCTOSITEITHHO u JIOTHYECKH
MOCIIEI0BATEIIEHO OTBEYAET Ha BCE BOMPOCHI,
aKIIGHTUPYs  BHUMaHWe Ha HauOosee
BAYKHOM. YMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIacCU(UIIUPOBATH, 000011aTh,

KOHKPETHU3HUPOBATh MW CHUCTEMATHU3HUPOBATH

H3y‘IeHHLII>i MaTepuall, BbIACIIASA KIIHOUCBBIC
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJIeJICTBEHHBIE CBs3H. YeTko (Gopmynupyer
OTBETEHI, YBEPEHHO HMHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNIN, a TaKXKe PEIIacT CIOKHBIC
3amaun. CTyIEHT XOpOIIO 3HAKOM C
METOJAaMH HCCIIEIOBAHUS, HEOOXOIMMBIMU
JUTSL TIPAKTUYECKON NEATSIBHOCTH, U YMEET
CBSI3BIBATh TEOPETUYCCKUC ACIIEKTHI
JTUCIUIUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

Xoporo

3auTeHo

Xopomo

3auTeHo

Crynent oOmajgaeT 3HaHMSAMHU MpeaMeTa
MOYTH B TIOJHOM o0beMe pabodeid
mporpaMmbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIEeIOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKICHTHPYSI BHUMAHHE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHBATb,
KJIACCU(HUIMPOBATD, 0000maTh,
KOHKPETU3UPOBaTh M CUCTEMaTH3UPOBATH
U3Y4YECHHBIH  MaTepuaj, BBIACIAS €ro
KIITOUYEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYUHHO-CIICICTBEHHbIC CBSI3M.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOKHBIE CUTYallnoOHHBIC 3aaaun. CTymeHT
XOpOIIO 3HAKOM c METoJlaMU
UCCIIEZIOBaHUS,  HEOOXOOMUMBIMH  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETUUECKHE ACIICKTHI
npeaMeTa ¢ IPaKTHYECKUMH 33a4yaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH
0 JTUCHHUIUTHHE (MOJIYJII0), HO HCTIBITHIBAET
TPYAHOCTH TIPU CAMOCTOSTENFHBIX OTBETAX
1 WCITOJIB3YET HETOYHBIE (hOPMYITHPOBKHU. B
X07I¢ OTBETOB OH JOMYCKAeT OIIMOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CHOCOOCH peliaTh TOJBKO CaMble MPOCTHIC
3aJa4d M BIAAEET JIHIIb MHUHHMAIbHBIM
HaOOpPOM METOJIOB HUCCITETOBAHNS.

He cnaun

He 3aureno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETHTHb Ha BOTMPOCHI, JAXKE ECIIH
MPENoIaBaTeNb 3aJacT JONOJHUTEIbHbIC
HaBOJSIIINE BOIPOCHI.
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JuctummHa (MOAYNb) « XpaHUJIHUINA JAHHBIX) OLIEHUBAETCS CICIYIOIUM 00pa3oMm:

AKTHBHOCTH Bec |KoanuectBo Onucanue

Ketic 70% 11 [IpakTudeckas paboTa CTyIEHTOB HaJ peaJbHBIMU HUITU
CMO/ICIMPOBAaHHBIMY 3aJa4aMH, YTO TI03BOJISIET CTYACHTY
MPUMEHSTh TEOPETHYECKHE 3HAHUS Ha IPAKTHUKE

Konmoxsruym 30% 1 YcTHBIE OTBETHI HA BOIIPOCHI, CITUCOK KOTOPBIX M3BECTEH
CTYJCHTY 3apaHee

@opmyJia pacyéTa HUTOrOBOH OIEHKH MO JAUCHUIIMHE (MOAYJI) «XpaHWIHIIA
naHubIx»: «0,7 x cpennee 3a kewcel + 0,3 X 32 KOJUTOKBHYM>.

Texymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AKIIUXCS M0 JMCHUIINHE (MOAYJII0)
IIpuMmepHbIe 3aaHus 1JIs1 KelCOB

Keiic 1: Xpanuinume 1anubix — Apxurekrypa CYB/l, crpanunsl u gaiiiosoe
XpaHWJIHIIe. YIpaBjieHHe CTPAHUIIAMHU U KA1 CTPAHHUIL
Cuenapuii: Bor — pazpaboruunk CYB/l, u Bam Hy)KHO ONTUMHU3HPOBATH XPAHEHUE JTAHHBIX JIJIS
OpUIOKEeHUs ¢ OonpbmMM  oO0beMOM TpaH3zakuui. CucremMa UCHOJIB3YeT CTPAHUYHYIO
OpraHM3aluil0 JAaHHBIX C KJIIMPOBAaHMEM CTpaHUL. BaM mnpexcrouT npoaHaIu3upoBaTh
aApXUTEKTYPY, YIPABIATH CTPAaHULIAMU M PEATU30BaTh KA IS YIy4LICHHS IPOU3BOJUTEIBHOCTH.

1. O6bsichure apxutektypy CYBJl Ha ypoBHe XpaHeHHMsi AaHHBbIX. ONUIIUTE pPOJIb
cTpaHull (pages) B (paiiloBOM XpaHWIHILE, BKIOYAs UX CTPYKTYpY (3arojOBOK, JaHHBIE,
CBOOOTHOE MTPOCTPAHCTBO) U KaK OHU OPTaHU3YIOT (paiiisl Ha nucke. [lpuBenurte mpumep
JiarpaMmbl poctoit ctpanuiibl ¢ 4 Kb naHHbIMH.

2. Onumure ynpaJjenue crpannuamu B CYB/L. Kak npoucxoauT BeIZieIeHHE, YTEHUE
3anuch crpanul]? Hamummre mnceBIoko (YHKIMH, KOTOpas 3arpy’kaeT CTpaHMIly U3
¢aiina B mamsTh, IPOBEpSET €€ BaJUAHOCTh MO KOHTPOJIBHOM CyMME€ U OOHOBISET
METaJaHHbIE CTPAHULIBIL.

3. Urto Takoe K3 CTpPaHMI W 3a4eM OH Hy:KeH? OObscHute mexanmsM LRU (Least
Recently Used) mst 3amenienus ctpanun B kame. Hanumure kog Ha C (M1 ICEBJIOKO]),
UMHUTHPYIONIHNA KAII CTPAHUIL: CTPYKTYPY JaHHBIX (HApUMeEp, XAUI-Ta0JIHUIa + CIIHCOK)
(YHKLUIO AJI UTEHHsI CTPAHULIBI C MTOMAaJaHUEM B K3III MITH 3arpy3KOH C JUCKa.

4. Kak B3aumojeiicTByeT K3 CTpPpaHMl ¢ (aioBbiM XpaHuaumeM? Onummre
nonuTuky write-back u ee mpeumymiectBa mis mpousBoauTenbHOCTH. [IpuBemute
MIPaKTUYECKUM IPUMEDP: CUMYJIMPYHITE 3alMCh JAHHBIX B CTPAHUILYy K3IIA U OTIOKECHHYIO
CUHXPOHHU3ALUIO C JUCKOM, U3MEpPsIsd BpEMs Ollepalliu.

5. IlpoexkTupyiiTe yjaydiieHde JJsi  ynpaBiieHuss  cTrpanuunamu. [Ipemnoxure
ONTUMM3ALMIO K3IIIa CTPAHMUIL UIsl CHCTEMBI C BBICOKOW HArpy3Koil Ha yTeHHe (Halpumep,
nobasnenue prefetching). Hamummre nceBaokon anropuTma, KOTOPBIM Mpea3arpyx’aet
COCE/IHME CTPAHULIBI TPU YTEHUH OJHOM, U 0OBACHUTE, KAaK 3TO CHUKAET 3a/I€PIKKH.

Keiic 2: KaTaJior u opranu3anusi 1aHHbIXx — CHucTremMa KaTajoros Meraaanubix. Heap-
Ta0JIMIbI M MOC/IeI0BaTe/IbHOE CKAHMPOBaHUe
Cuenapuii: B Bameit komanae paspabateiBaetcst mpoctas CYB]] nist XpaHeHusi METaJlaHHBIX O
¢aitnax. Bbel pabortaere ¢ cucremoil Kartanoros, heap-tabmunamu (HEyHopsIOUE€HHBIMHU
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Ta0NMWIlaMU) W TIOCIEJOBATCIIbHBIM CKaHMPOBAHWEM JJIA TIOWCKa JaHHBIX. Bam HyXHO
peanu3oBaTh U ONTUMU3UPOBATH TH KOMIIOHEHTHI.

1. O0bsiciuTe cucremy kartajgoroB Meraganubix B CYBJl. Kak kartamorm xpasst
uH(pOopMaIKIo 0 TabIUIaX, MHACKCAX U ApYTux 00bekTax? ONUIIMTE CTPYKTYPY KaTaiora
(HampuMmep, Kak Tabyulia ¢ 3aMUCsIMU) U IPUBEAUTE AUATPAMMY HepapXUU KaTajaoroB JUIs
0a3bl JaHHBIX C IBYMSI CXEMaMHU.

2. UYto Takoe heap-Tadauubl 4 KaK OHU OPraHU3YIOT JaHHble? ONUIIMTE MPEUMYIIECTBA
U HEAOCTAaTKU heap-Ta6nHu 110 CPaBHCHUIO C MHACKCUPOBAHHLIMU. Harmmmure IICEBOAOKOQ
co3fganust heap-TaGnuubl: BblIEJICHHE CTPAaHUI], BCTaBKa 3amuceil 06e3 COPTUPOBKH U
OOHOBJIEHHE MCTaJaHHBIX KaTajora.

3. OnuummTe MmocjaeaoBaTe/ibHOEe CKaHMpPoBaHue (sequential scan) B heap-Tadaune. Kak
OHO pabotaer u korga npumensiercs? Hamummre kox Ha SQL-momoOHOM si3bIke (MU
TMICEBIOKO/T), KOTOPBIN BBIMOIHSIET MOJHOE CKAHUPOBAHUE TAOIMIIBI AJIsl IOMCKA 3amuceit
nio ycnosuto (Harpumep, SELECT * FROM table WHERE column > value), u o0bsicHUTE
ero 3(peKTUBHOCTb.

4. Kaxk uHTerpupyercs cucreMa Karajoros c¢ heap-rabéamunamm? Onummre mnporecc
CO3/1aHUsI HOBOM TaOMUIIbl: OOHOBJIEHUE KaTajora, BblieleHHue heap-cTpaHMIl M 3alUCh
MeTanaHHbIX. [IpuBeaure mnpaktuueckuid npumep: koa Ha C (1CEeBIOKON), KOTOPBIH
co3/1aeT TabJUIly B KaTajore U BCTABISET JaHHbIE B heap-CTpyKTypy.

5. OnTumu3upyiiTe mocieaoBaTe/ibHOe CKaHHUpoBaHue. [IpemmoxuTe yiaydmieHue ISt
heap-tabmui; ¢ OonbmiiM 00BEMOM JaHHBIX (HAmpUMeEp, H00aBJIEHHE 30HAIBLHOIO
CKaHWpoBaHMs). HanmummmTe 1ceBI0KOa MOAU(PUITUIPOBAHHOTO alITOPUTMA CKAHUPOBAHHSI,
KOTOPBI TPOIYCKaeT HEPEJICBAHTHBIC CTPAHUIIbl, U CPABHUTE MPOU3BOIAMTEIBHOCTD C
6a30BbIM sequential scan.

IIpumepHbIe 3aaHus JJIs1 KOJUIOKBUYMa

1. Omnummre apxurektypy CYBJl Ha ypoBHe XpaHeHus AaHHbIX. OOBSICHUTE pOJIb
cTpanu (pages) B (aiiloBOM XpaHWJIMILE, BKIIOYas MX CTPYKTYpY (3arojioBOK, IaHHBIE,
cBoOoaHOE mpocTpaHcTBO). [IpuBeaute nuarpamMmy mpoctoil crpanuibl pasmepom 4 Kb c
IpUMepaMu MOJEH.

2. Kak mpoucxonut ynpasnenue crpanuiamu B CYBJ1? Hanmmmre nceBnoko GpyHKINH,
KOTOpas 3arpykaeT CTpaHUIly u3 (Qaiiia B mamsTh, IpoBepseT €€ BATUAHOCTb MO0 KOHTPOJIbHOM
CyMMe€ U OOHOBJISIET METaJaHHbIE CTPAHUIIBL.

3. Uro Takoe K31 cTpaHUIl U 3aueM OH HyxkeH? OOwsicuure mexanusm LRU (Least
Recently Used) miig 3amenienust ctpanui. Hanummre nceBAOKO CTPYKTYpPbI JaHHBIX JUIS K31Ia
(xam-Tabsuna + CnMcoK) U (PyHKIMHM YTEHUS CTPAHUIIBl C TIONaJaHUuEeM B KAII MIIH 3arpy3KoM C
JTUCKaA.

4. Kak B3auMoJeicTBYeT K311 CTpaHuIl ¢ (pailloBbIM XpaHMIuIeM? ONUIINTE TOIUTHKY
write-back u e€ npeumymectBa. [IpuBeaure mpumMep CUMYISAIMKA 3aUCH JAHHBIX B CTPAaHHILY
K211a U OTJIO)KEHHOM CUHXPOHU3ALUU C IUCKOM, OLIEHUB BIMSHUE HAa IPOU3BOJUTEIBHOCTD.

5. OOwsacuute cucremy kataigoroB MeramanHbix B CYBJ[. Kak xkaramorm xpasT
uHpopMaluio o Tabnuuax u uHaeKcax? OnummTe CTpyKTypy KaTajiora Kak TaOJIUIbI ¢ 3aUCIMU
Y TIPUBEJIUTE IUarpaMMy HepapXuu Ajs 0a3bl JaHHBIX C ABYMS CXEMaMH.

6. UYro Takoe heap-Tabaumbl M Kak OHM OpraHM3yloT JaHHble? CpaBHHTE HX
peuMyIIecTBa U HEJOCTaTKM C WHJAEKCHUPOBaHHBIMU Tabnunamu. Hanumwure mceBaokon
co3nanus heap-TaGuuiiel: BbIJIeIEHUE CTPAHUL], BCTaBKa 3amicell 1 OOHOBJIEHUE KaTajora.

7. OnumuTe TIocienoBarenbHOe CKaHupoBanue (sequential scan) B heap-tabauie. Korma
oHo mnpumensiercs? Hamummure SQL-mogoOHBI koA (WM TICEBAOKOA) JAJNS  TOJTHOTO
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ckaHupoBaHus Tabnuipl ¢ ycaoBueM (Hanpumep, SELECT * FROM table WHERE column >
value) u 00bscHUTE €ro H3PPEeKTUBHOCTD.

8. Kak wuHrerpupyercsi cucrema karaioroB c heap-tabmuuamu? Onummre nporecc
co3nanus HoBo Tabnuubl. Hanumure nceBnokon Ha C, KOTOPBIH co31aéT TabaMIly B KaTtaiore u
BCTaBJIET JaHHbIE B heap-CTpyKTypy.

9. UYro rtakoe Oydepusiit menemkep B CYBJ] m kak OH CBA3aH C K3IIEM CTpaHHII?
OOpscHUTE ero pojib B YylpaBileHUMM mNamaTbio. [lpuBegure nmarpammy B3aUMOAECHCTBUS
OydepHOro MeHeKepa ¢ TUCKOM H IMaMSTHIO.

10. Onumure crpykrypy B-+-mepeBa kak muaekca. Kak mpoucxoguT BcTaBKa M IOMCK
kiroya? Hanuimre rnceBioko1 onepanuu BCTaBKU B B+-nepeBo ¢ yd4€ToMm 6anaHCUPOBKH.

11. Kak OydepHbIii MEHEIKEp ONTUMH3UPYeT padory ¢ B+-mepeBom? OOBscHUTE, Kak
CTpaHMIIBI JiepeBa K mupytoTcs. [IpuBeaure npuMep NOJUTUKH 3aMEIICHUs] CTpaHuIl B Oydepe
JUIS MHJIEKCa C BBICOKOM Harpy3Kkoi Ha YTeHUE.

12. Cpasuure B+-gepeBo ¢ apyrumu uHAEKCaMu (Hampumep, Xsu-uHaekcom). Hanummure
IICEBJIOKO/]] TTOMCKa 10 B+-1epeBy [uisl AMana3oHHOro 3anpoca U 0ObSICHUTE €ro MpeuMyliecTBa
JUist 0OJIBLINX HAOOPOB JTaHHBIX.

13. Onumute npouecc SQL-mapcunra m moctpoenus AST. Kak mapcep mpeoOpasyer
3anpoc B aepeBo? [Ipusenure npumep AST nist mpoctoro 3anpoca SELECT ¢ JOIN u nuarpammy
Jiepesa.

14. Yrto nmemaer IUIAHMPOBIIMK 3alPOCOB M KaK OH BeIOMpaeT 1uiaH? OOBACHUTE pOJIb
ONTUMU3ALMHU (Hapumep, BbIOOp UHAEKCOB). HanmuiunTe nceBoko/] alroputMa IiaHupOBIIMKa
Juist 3anpoca ¢ JOIN, oleHnBaroero CTOMMOCTb I1JIaHOB.

15. Kak paboTaer ABMKOK BBINOJIHEHHs 3a1ipocoB? OINUIINTE 3Talbl BHIIOJIHEHUS IUIaHA.
[IpuBenure mpuMep BBIIOJHEHUS 3alpoca C COPTUPOBKOW: IICEBIOKOJA MTepaTopa s
COPTUPOBKH JJTaHHBIX B MAMSATH.

16. OO6mwsacaute anroputmel JOIN (manpumep, nested loop, hash join). Korna ucronb3oBarts
kaxapid? Hanumure nceBaokon hash join s neyx tabmui u o0bsicHuTE €ro 3pGHEeKTUBHOCTH 110
cpaBHeHuo ¢ nested loop.

17. Yrto Ttakoe TpaHzakuuu v ypoBHM u3oisanuu B CYBJI? Omnumwure ypoHu (Read
Uncommitted,  Serializable) ¢  npumepamu  anomamuii. IlpuBenutre  auarpammy,
WITIOCTPUPYIOILYIO npobsiemy "dirty read".

18. Kak paboraer WAL (Write-Ahead Logging) s BoccTanoBieHusi? OOBSICHUTE €ro
poib B ACID. Hanumunte nceBmoko/ 3anucu Tpan3akiuu B WAL 1 BoccTaHOBIIEHHS TIOCIe cOOsl.

19. OmmmuTe mporecc BOCCTAHOBIICHUS JaHHBIX ¢ Hcmoyib3oBanneM WAL. Kakue Turs
cboeB oH mokpbiBaer? IlpuBeaurte mpumep cleHapusi BOCCTAHOBJIEHHUS 0a3bl JaHHBIX IOCIHE
BHE3AIHOI'0 OTKJIFOUEHUS ITUTAHUS.

20. CpaBHHMTE YpPOBHU H3OJSILMH IO MPOU3BOAUTENLHOCTH M HaaExHocTH. Hamumute
MICEBJIOKOJ] peanu3anuu OJIOKUPOBKU st ypoBHsL Serializable u 00BsiCHUTE, Kak 3TO
IIPEIOTBPALIAECT AaHOMAJINH.

IIpuMepHOe onMUCaHUe U KPUTEPHUH OLICHUBAHUSA K HTOTOBOMY IIPOEKTY

Onucanue npoexkra:

Bam HeoOxonuMo pa3paboTaTh U peann3oBaTh MOTHO(QYHKIMOHAIBHOE pelleHne Ha 0ase
CVYB/Jl PostgreSQL, nemoHcTpupyroiiee rTy0oKkoe MOHUMaHHe apXUTEKTYpPhI, BO3SMOXHOCTEH U
MHCTPYMEHTOB PalOOThl C JaHHBIMH. [IpoeKT noykeH BKIIOYATH CO3JAaHME W HACTPOMKY Oazbl
JAHHBIX, peaau3alfio OM3HeC-JTOIMKHM C UCIOJb30BaHUEM mpouenyp u ¢ynkuuit PL/pgSQL,
PUMEHEHNE MEXaHM3MOB 0€30MacCHOCTH U pa3rpaHUYeHHs! JOCTYIa, a TaKKe MpeycMaTpUBaTh
METO/IbI PE3E€PBHOTO KOMUPOBAHMS M BOCCTAHOBJIECHUS JNaHHBIX. Ocob0e BHMMaHHUE YIENSeTcCs
MPABUJIBHOMY HCIOJIb30BaHUIO MPUHIMIIOB M30JSILUH ¥ MHOTOBEPCHOHHOCTH, ONTHUMAJIbHOMY
YIPABIEHUIO PECYPCaMU U MHTETPALIMU C BHEIIHUMHU IPUIIOKEHUSIMU.

Kpurepun ouennBanus:

1. YcranoBka u HacTpoiika PostgreSQL

DNEeKTPOHHBIA JOKYMEHT



o KoppekTHocTb 1 nmomHoTa ycraHOBKH cepBepa PostgreSQL.
o Hactpoiika cpeapl mia >pdexTuBHON paboThl (KOH(UTYpallMOHHBIE (ailibl,
napameTpsbl).
o Ywmenue pabotarth ¢ psql u 6a30BBIMH KOMaHIAMH YIIPABICHUS.
2. ApXUTeKTYpa u ynpaBJieHUe JaHHbIMH
o IlpaBunpHas opraHu3anusi CTPYKTYphl 0a3bl JaHHBIX C Y4eTOM (DU3MYECKHX H
JIOTUYECKHUX aCIEKTOB.
o Ilpumenenue npunmunoB MVCC u ypoBHeH wu3oisiuu st obecriedeHus
COTJIACOBAaHHOCTHU JAHHBIX.
o Hcnonb3oBaHne MeXaHM3MOB Oy(pepHOro Kema W IKYypHAJTUPOBAHHUSA JUIS
MOBBILICHUS IPOU3BOAUTEIHLHOCTU U HAJICKHOCTH.
3. Pa3paboTka OM3HeC-JIOTUKH
o Co3zmanue 1 UCIoIb30BaHKue PyHKIUH, porieayp u Tpurrepos Ha PL/pgSQL.
o DddexTHBHOE IPUMEHEHNE KYPCOPOB, MACCHBOB U IMHAMHUYECKUX 3aIIPOCOB.
o KoppekTHas 06paboTka omuOOK U OTJIaKa KOJa.
o Mcnonp3oBaHME COCTaBHBIX TUIIOB JAHHBIX U IPOJBUHYTHIX BO3MOKHOCTENH SQL.
4. be30onacHOCTb M pa3rpaHUYeHuUe A0CTyna
o Co3naHue 1 HaCTpoOiiKa poJiel ¢ COOTBETCTBYIOLMMU MpaBaMu JOCTYTIA.
o Peanuzanus MexaHM3MOB ayTeHTH(PUKAIIUU U aBTOPHU3AIIH.
o OrpaHudeHue J0CTyMa K JaHHBIM Ha YPOBHE TaOJIHII W/WIIK CTOJIOIOB.
5. NuTerpanus u pe3epBHOE KONMUPOBaHUE
o Opranuzanys B3aMMOJACHCTBHS 0a3bl JNAaHHBIX C BHEUIHUMHU TPHIOKEHUSMH
(Hanmpumep, Yepe3 KIMESHTCKUE OMOIMOTEKH ).
o Peanmsanms cTpaTeruu pe3epBHOTO KOMUPOBAHHUS U BOCCTAHOBIICHUS TaHHBIX.
o JleMoHCTpaIusi IOHUMaHUS JIOTUYECKOTO PE3ePBUPOBAHUS U BOCCTAHOBIICHUS HA
NPaKTHKE.
6. JlokyMeHTanus U Npe3eHTanus
o Hanmume moapoOHOI TOKYMEHTAIMHU IO TIPOEKTY, OMHUCHIBAIOIICH apXUTEKTYPY,
UCIOJIb3yeMble TEXHOJIOTMH U MHCTPYKIMH I10 3aITyCKYy.
o KauectBo 1 monmHOTa ONMMCaHNs OM3HEC-JIOTUKH U TEXHUYECKUX PEHICHUH.
o YMeHHe PeJCTaBUTh U apryMEHTHPOBATh BHINOJIHEHHYIO paboTy.

38}13HI/IH IJIdA HpOMe)ICyTO‘lHOﬁ aTTeCTallui 110 JMCIHUIIJINHE (MO)Iy.JIlO)

Ne i/

3aganue OTtBeT Komnerenuus

Kaxoii koman1oii B psql MOXXKHO MTOAKITIOUUTHCS K Oaze a VK-1
JaHHBIX?
a) \connect
b) \open

c) \start

d) \use

UYro n3 nepeunciieHHoro HE sBisieTcsi KOMIOHEHTOM c YK-1
apxuTekTypsl PostgreSQL?

a) IIporecc ceppepa

b) BydepHnbiii kem

c¢) [Inanuposumk 3anau Windows
d) XKypnan Tpan3zaxuuii (WAL)

Kaxoit yposens uzossiiiim B PostgreSQL obecmieunBaet d YK-2
YTEHUE TOJIBKO MMOATBEPIKAEHHBIX JaHHBIX 0€3 (PaHTOMHBIX
YTEHUN?

a) Read Uncommitted

b) Serializable

c) Repeatable Read

d) Read Committed
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UTo U3 NepeUrCICHHOTO SIBISETCS S3BIKOM IIPOIEAYPHOTO
nporpammupoBanus B PostgreSQL?

a) PL/SQL

b) PL/pgSQL

c) T-SQL

d) SQL*Plus

VK-2

Kakoii 06bexT B PostgreSQL ncnonb3yercst auist
ABTOMATHYECKOT'O BHIMOJIHEHUS KOJIa IPU U3MEHEHUH
JTAHHBIX?

a) OyHKIHSA

b) IIpouenypa

¢) Kypcop

d) Tpurrep

OIIK-1

Kakas ponp B PostgreSQL oTBeuaeT 3a pasrpaHu4eHue
mpas gocryna?

a) [Toms3oBarens (User)

b) I'pynma (Group)

¢) Pois (Role)

d) Cxema (Schema)

OIIK-1

Kaxkoit unctpyment PostgreSQL ucnonb3yercs 1is
CO3/IaHUs JIOTHYECKOTO PE3EPBHOTO KOMMUPOBAHNUSA?
a) pg_dump

b) pg_restore

¢) pg_basebackup

d) pg_stat_activity

OIIK-4

Kaxoii u3 HIke nepedrcIeHHbIX METOI0B UCIIONb3YeTC s
JUTsl B3aUMOJEICTBUS KiueHT-cepeep B PostgreSQL?

a) FTP

b) JDBC

c) SMTP

d) HTTP

OIIK-4

Kax nassiBaercst mexanusm B PostgreSQL,
o0ecreYrBaroNIni MHOTOBEPCHOHHOCTD JIaHHBIX?

MVCC
(Multiversion
Concurrency

Control)

[K-1

10.

Kaxoii s3bIK UCTIONB3yeTCs 1711 HalTMCaHUs
M10J1b30BaTENIbCKUX (yHKUMH 1 npoueayp B PostgreSQL?

PL/pgSQL

[K-1

11.

Kak na3zpiBaeTcs xypHan TpaH3aKIUHA, UCTIOIB3yEeMBbIH ISt
BOCCTaHOBJICHHS TaHHBIX B PostgreSQL?

WAL (Write-
Ahead Log)

[1K-2

12.

Kakoii koman10#1 B psql MO’KHO BBIBECTH CIIHCOK BceX 0a3
IAaHHBIX?

\I (v \list)

[K-3
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