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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma AuCHUIUIMHBL (MOAYJs1) «ba3bl MaHHBIX: XPAaHWINILA» COCTABJICHA 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, YTBEPXKA€HHBIN TpUKa30M MUHHUCTEpCTBA HAYKH
u BeIcuero oopasosanust Poccuiickoit ®enepanun Ne 807 ot 23.08.2017 roaa.

N3yuenue aucuumuimabl (Moayiast) «ba3sl TaHHBIX: XpaHMIUIIA» BaXKHO Ui 3P PEKTUBHOTO
XpaHEHHs, UHTETPALUU U aHainu3a O0JbIIMX 00BeMOB MH(OPMAIIMH, YTO MO3BOJISIET IPUHUMATD
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 no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJHT B BAPUATUBHYIO 4acTh bioka 1, hopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIIEHUH.

Juctunnuza (MOysb) sIBIsIETCS BBIOOPHOM U JOCTYIHA JUIsl U3yueHus Ha 3 uiu 4 Kypce B
5,6, 7, 8 ceMecTpax Ha BBIOOD.

Heap n3yyenust IMCHUIIMHBI (MOAYJIS1): OCBOEHHUE METOJIOB IPOEKTUPOBAHUS, CO3/IaHUS
U yIpaBJICHHUs] CUCTEMaMH XPaHEHUS U aHalIu3a OONBIINX OOBEMOB JAHHBIX IS MOIJICPIKKU
IIPUHATUS PELICHUMN.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— HU3YYUTh APXUTEKTYPHbIE OCHOBBI XPaHWIMIL JAHHBIX, BKJIKOYAas MOJEIH JaHHBIX,
koMroHeHTHI (Takue kak ETL-npoueccel, OLAP-kyObl 1 MeTagaHHbIC) U IPUHIIUIIBI HHTETPALIUN
Pa3HOPOIHBIX UCTOYHUKOB HH(POPMAIUH;

— OCBOUTH IIPAKTHUECKHE HABBIKM MPOEKTUPOBAHUS U pealn3alii XpaHWINI] JAHHBIX C
MCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTMM, NHCTPYMEHTOB U CTaHAAPTOB, TakuX kak SQL, BI-
maThopMbl U 00JTAYHBIC PEIICHHUS,

— TOHATh METOJbI aHallM3a M BU3yaJM3allUM JIaHHBIX B XpaHwinmax, Bkitoyas OLAP-
olepanyu, OTYETHOCTh U NMPUMEHEHUE MAIIUHHOTO OOyuYeHMs JJs W3BJICUEHUS MHCAWTOB W3
OOJIBIITUX JTAHHBIX.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOIYJIs1) 00y4arOIMiiCsl T0JIZKEeH:

3Hamb:

— 0OazoByro apxutektypy pemsuuionHod CVYBJl (xpaHeHue JaHHBIX, WHIEKC,
IUTAHUPOBILHKK, UCIIOJIHEHUE, TPAH3AKIIUN);

— Ha3Ha4eHUe CTPAHUI] Ha AUCKe U OydepHoro myna;

— mnpuHUUN paboThl B+-nepeBa kak nHAeKca,

— o0mmii mporecc 06padotku SQL-3ampoca: mapcuHr — IUIaH — UCTIOJTHEHHE;

— OCHOBHYIIO ujeto xxypHasia WAL 11 COXpaHHOCTH J1aHHBIX ;

ymembv:

— peanu3oBaTh IpocToe (aitioBoe XpaHWIHILE CTpaHULl U 0a30BbIi OydepHbIil ka1 Ha
Java;

— HamnMcaTh MUHUMAaNbHBIN B+-UHAEKC U BHIOJHUTH OUCK/BCTABKY;

— pazobpats npocteiit SELECT-3anmpoc B AST ¢ momomibto roroBoro napcepa (ANTLR);

— TOCTPOUTH U 3aIyCTUTh 3JIEMEHTAPHBIN JIaH CKaHUPOBAHUS TaOIHUIIBI M PUIbTPALUH;

— JIOTHpOBaTh U3MEHEHUS cTpaHull B WAL 1 BOCCTaHOBUTH JaHHBIE MOCIE cOO0s;

enademp:

— MPaKTHKON TECTUPOBAHUS U OTJIAJKU KOMIOHEHTOB coOcTBeHHO MUHU-CYB/];
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— HaBbIKAMM HWHTETpallMd MOAyJeH (storage, MHIECKC, HWCIOJHHUTENb) B padbounid
IIPOTOTHII;
— 0a30BBIMU METOAAMM U3MEPEHUS IIPOU3BOJUTEIBHOCTH U TIOUCKA Y3KUX MECT.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHOM paboThl 00YYaIOLIMXCS € IeJarornd4ecKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTUYECKUMN aHaAIU3 U PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKY ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAIBEHON
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOpPMaLMOHHON 0€30MacHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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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 Oucyuniunvt (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 CKAHUPOBAHUE

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

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

5 TpaH3aKK U BOCCTAHOBJICHUE Tpanzakiuu 1 ypoBaH u3osinud. WAL v BoccTaHOBJIEHUE JTAHHBIX

6 CepBep 1 HHCTPYMEHTHI CepsepHblii cioit 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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 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. [TocTpensiuoHHbIe XpaHIIUINA JAHHBIX | y4eOHOE TTOCOOUE JIJIS BY30B
/ YO. TI. TlapdenoB ; mox Hayunoi pemakmnueit H. B. ITamynoBckoit. — Mocksa : M3pareiascTBo
FOpaiir, 2025. — 97 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-21173-3. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/559502.

4. CoBetoB, b. 5. ba3sl nannbix : yuebnuk ams By3oB / b. 5. Cosetos, B. B. LlexanoBckuii,
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 : 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.

2. HecrepoB C. A. ba3bl 1aHHBIX : yueOHUK M NpakTUKyM 75 By30B / C. A. Hectepo. —
2-e u3M., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 258 c¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-18107-4. — TexkcT : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560753.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, MPAKTHUYECKOW U HAay4HO-
UCCIIEIOBATEILCKON PabOT 00yJaroNMXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHMM CEMHHApCKOro (IIPaKkTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pyaoBaHus. [loMemeHns: yKOMIUIEKTOBaHbI CIICIIHATU3UPOBAHHOM
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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

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUISL MCTIONBb30BaHMSI MHBAJIWJAMH M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3]10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «/HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
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 noprai «Poccuiickoe oopasosanue" | 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

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHBIE CIPABOYHBIE CUCTEMBI:

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 konupopanusi (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 mpouecce m3ydenus mucHuIuiMHbl (Moayis) «ba3pl maHHBIX: XpaHHUIUIIA» B paMKax
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH HCIIONB3YIOTCS TaKWe BBl Y4eOHOW pabOThI, KaK JICKIUH,
CEMHUHApBbI, KEHCHI, KOJIIOKBUYM, MPOEKT, a TAKXKE PA3IMYHBIC BUJIBI CAMOCTOATEIHHONU paboThI
oOydJaronuuxcsi IO 3aJlaHuI0  TpENojaBaTeisi, HaNpaBJICHHbIE HAa pPAa3BUTHE HABBIKOB
npoecCHOHANBHOM JIEKCUKH, 3aKpEIIeHne MPAaKTUYeCKUuX MPo(ecCHOHATBHBIX KOMIETEHIINH,
MOOIIPEHNE UHUITUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBruiio, TEOPETHYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0aMMO OTMETUTh BONPOCHI MM MaTepHajbl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMsI CEMHUHAPCKOTO (TIPAaKTHYECKOTO) 3aHSTHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, I/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jl1g ycrienmHoi MOArOTOBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee O3HAKOMHTBCS C TEMOMU
3aHATHUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acTBOBaTh B
oOcyxnenun. Takke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Keiic — npaktuueckas paboTa CTYIEHTOB HaJ| PEaJbHbIMU WM CMOJEIMPOBAHHBIMU
3a/lad4aMHM, YTO IIO3BOJIAET CTYJAEHTY IIPUMEHATh TEOPETUUECKHUE 3HAHUSI HAa IPAKTHKE.

CTyneHT caMOCTOSITeNIbHO pa3pabaTbIiBAaeT CTPATETHIO PEIICHUs TOCTABICHHON 3a]a4ul, YTO
CIIOCOOCTBYET PAa3BUTHUIO HABBIKOB KPUTHMYECKOI'O MBIIIJIEHUS M CAMOCTOSITEILHOTO IPUHSATHUS
pemenuit. Tako moIX0/1 MTOMOTaeT MOArOTOBUTH OYIYIIMX CIIEHUAINCTOB K pealbHbIM BbI30BaM
B UX IPO(eCCHOHATBHOMN IeSTETbHOCTH.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYICHTY 3apaHee.

B mpouecce moArotoBKM K KOJUIOKBUYMY HEOOXOAWMO TMPOAHAIU3UPOBATH YueOHBIE
MaTepuaibl, 0O3HAKOMUBIINCH C JICKIHSIMH, YI€OHHKaMH W JIONOJHUTEIbHBIMA HCTOYHHKAMH,
AKINCHTHUPYSAT BHUMAHMUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISl OCHOBHBIE UI€H, TEPMHUHBI U (POPMYIIBL.

IIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U npe3eHTalus pe3yIbTaToB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO ONpENesIUTe LEeAH M 33Jayd MPOeKTa,
pacopenenure pojd U O0S3aHHOCTH MEXKIYy YYacTHHKaMH, a TaKXKe YCTAaHOBUTE CpPOKHU
BBITIOJTHEHUS KaXKI0U 4acTu paboThl. PerynspHo mpoBoauTe BCTpeun AJis 00CYKASHHS ITporpecca
Y PEIICHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMu JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHbIX MaTepHalOB, IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHUE YI€OHO-HUCCIIEAOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MOI[y.TIlO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunmnHe (moayaw) «ba3pl 1aHHBIX: XpaHUIHIIA»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
3ayema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JUCIUIIIIMHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JICCATHOAIIbHAS IIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATIIPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TMCHUTLINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAZCET 3HAHHUSIMHU,
9 OTIUYHO 3ayTeHo H3JI0)KCHHbBIMU B pa60qe1‘/'1 IporpaMmme, u
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH

CaMOCTOSITENIbHO u JIOTUYECKU
MOCIIEI0BATENILHO OTBEYAET Ha BCE BOMPOCHI,
aKIIGHTUpYS BHUMaHWEe Ha  HauOoiee
BAXKHOM. Ymeer aHAJIM3UPOBATH,
CpaBHMBATD, Kilaccu(uIUpoBaTh, 000011aTh,

KOHKPETHU3HUPOBATL W CUCTCMATU3UPOBATH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

M3yYEHHBI MaTepuas, BBIAENSAS KIIOUYEBbIC
MOMEHTBl W yCTaHaBIUBas IPUYUHHO-
CleJICTBEHHbIE CBs3H. YeTko ¢opmynupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yabTaThl AHaJIN30B u IpyTHX
WCCJIEIOBAHNMN, a TaKXe pEeIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
JUISL TIPAaKTUYECKON NEATENbHOCTH, U YMEET
CBSI3bIBATH TEOPETUYECKUe aCIIEKTHI
JUCHUIUIMHBL (MOAYIS) C TMPAaKTUYECKUMHU
3a7avyamMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHt oOnamaeT 3HAHUSIMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
mporpaMmbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha
Haunbomnee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHaJIM3UPOBATD, CpaBHHUBATD,
KJIACCU(PHUIMPOBATD, 00001maTh,
KOHKPETH3UPOBATh M CUCTEMAaTH3HPOBAThH
W3Y4EHHBIA  MaTepHall, BBIICNSS  €ro
KIIIOYEBbIC  ACTMEKThl M yCTaHABIHBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
DOopMyIUpPYET CBOM OTBEThI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl AHAIHU30B W
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOKHBIC CHTYalMOHHbIE 3a1aun. CTyneHT
XOPOIIIO 3HAKOM c METOaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTUYECKOW JICITENBHOCTH, W yMeEeT
CBA3bIBATH TCOPETUICCKHUEC ACIICKThI
npeaMeTa ¢ IPaKTHUECKUMH 33[a4aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAHHAMHU
0 TUCIUIITHHE (MOIYJIIIO), HO HCTIBITHIBAET
TPYZHOCTH MIPH CAMOCTOSITETILHBIX OTBETAaX
Y MCIIOJIb3yeT HETOYHbIE (OpMYIHUpoBKU. B
X0Jie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJa4d W BIAACET JHIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnaun

He 3aureno

CrynmeHT He OBIael 00sS3aTeIbHBIM
MHUHUMYMOM 3HaHUH IO TPEIMETy U HE
MOXKET OTBETUTh Ha BOIPOCHI, JaXKE €CIH
MperoaaBareib 3aJlaeT JOIMOJHUTEIbHBIC
HABOJSIIUE BOIIPOCHL.
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JuctumimHa (Moaynb) «ba3bl JaHHBIX: XPaHHUIUIIAY OLIEHUBACTCS CIEIYIONIIM 00pa3oM:

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

CTYJICHTY 3apaHee

®opmysia pacyéra MTOrOBOIl OLEHKH MO AucHMILUIMHe (Moayw) «ba3pl naHHBIX:

Xpanuwnuma»: «0,7 X cpeanee 3a kercol + 0,3 X 32 KOJUIOKBUYMY.

Texymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AKIIUXCS M0 JMCHUIINHE (MOAYJII0)

IIpuMepHbIe 3agaHus 1JIs1 KeiicOB

Keiic 1: Xpanuinume 1anubix — Apxurekrypa CYB/l, crpanunsl u gaiiiosoe

XpaHWnile. YnpapjieHue CTPAHUIIAMHU U KA1 CTPAHHUIL

Cuenapuii: Bor — pazpaboruuk CYB/l, u Bam Hy’)KHO ONTUMU3HPOBATH XPAHEHUE JTAHHBIX JJIS
OpUIOKEHUsT ¢ OonbmuM  oObeMOM TpaH3akuuil. CucTeMa HCIONIb3yeT CTPAaHUYHYIO
OpPraHU3alMI0 JaHHBIX C KIIIMPOBAHMEM CTpaHull. Bam mnpencToutr mnpoaHaIUu3upoOBaTh
ApPXUTEKTYPY, YIIPABIATh CTPAHUIIAMH U PEATU30BaTh KA1 IS YITYyYIIEHUS IPOU3BOIUTEIbHOCTH.

1.

Oo0bsicuute apxurektypy CYB/l Ha ypoBHe XpaHeHusi AaHHBIX. ONUUINTE POJIb
cTpaHull (pages) B (paiiloBOM XpaHWIHILE, BKIOYAs UX CTPYKTYpY (3arojOBOK, JaHHBIE,
CBOOOTHOE MTPOCTPAHCTBO) M KaK OHU OPTaHU3YIOT (aiiisl Ha aucke. [IpuBenure npumep
JiarpaMmbl poctoit ctpanuiibl ¢ 4 Kb naHHbIMH.

Onumute ynpasjienue crpannuamu B CYB/l. Kak npoucxonur BeiieneHne, YTeHUE 1
3amuch cTpaHun? HamuimuTe mceBaokol (YHKIMH, KOTOpas 3arpyXaeT CTpPaHUIy W3
¢daiina B mamsTh, MPOBEPSET €€ BaTUIHOCTh IO KOHTPOJIBHOM CyMMe W OOHOBJISIET
METAIaHHBIE CTPAHULIBI.

UYro Takoe K31 cTpaHul M 3a4yeM OH HYyxkeH? OObscHute mexanm3sm LRU (Least
Recently Used) mst 3amenienus ctpanun B kame. Hanumure kog Ha C (M1 ICEBJIOKO]),
UMHUTHPYIONIHNA KAII CTPAHUIL: CTPYKTYPY AaHHBIX (HapUMeEp, XdUI-TabJuIa + CIIHCOK) H
(YHKLUIO AJI UTEHHsI CTPAHULIBI C MTOMAaJaHUEM B K3III MITH 3arpy3KOH C JUCKa.

Kak B3amMmopeiictByer K3m crTpaHun ¢ ¢ailnoBpiM xpaHuaumem? Onumunre
HNOJMUTHUKY Wwrite-back u ee mnpeumymiecTBa uis MPOU3BOAUTENBbHOCTH. [IpuBenute
MIPaKTUYECKUM IPUMEDP: CUMYJIMPYHTE 3aIIUCh TaHHBIX B CTPAHHUILY K3IIIA U OTJIOKEHHYIO
CUHXPOHHU3ALUIO C JUCKOM, U3MEpPsIsd BpEMs Ollepalliu.

IIpoexTupyiite  yiay4ymieHue JJs  ynpasjeHuss  crpaHunamu. [Ipennoxwure
ONITUMH3AIIMIO K31I1a CTPAHUIL ISl CHCTEMBI ¢ BBICOKOM Harpy3koi Ha yTeHHe (Harpumep,
nobasnenue prefetching). Hanmummure nceBnokon anropuTma, KOTOPBIM Mpea3arpy’aer
COCE/IHME CTPAHULIBI TPU YTEHUH OJHOM, U 0OBACHUTE, KAaK 3TO CHUKAET 3a/I€PIKKH.

Keiic 2: KaTaJior u opranu3anusi 1aHHbIXx — Cucrema KaTajoros Merajaanubix. Heap-

Taﬁ.]'ll/lllbl 1 MoCJIeA0BATECJIbHOC CKAHUPOBAHUE

Cuenapuii: B Bameit komanae paspabateiBaetcst mpoctas CYB]] nist XpaHeHusi METaJlaHHBIX O
¢aitnax. Bbel pabortaere ¢ cucremoil Kartanoros, heap-tabmunamu (HEyHopsIOUE€HHBIMHU

DNEeKTPOHHBIA JOKYMEHT



TabnMIlaMu) W TIOCIEIOBATCIbHBIM CKaHMPOBAHWEM JJIA TIOWCKAa JaHHBIX. Bam HyXHO
peann30oBaTh U ONTUMU3UPOBATH TU 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 ¢ 3aUCSIMHU) U IPUBEAUTE AUArPAMMY HepapXUu KaTajaoroB JUis
0a3bl JAaHHBIX C IBYMSI CXEMaMH.

2. UYto Takoe heap-Tadauubl 4 KaK OHU OPraHU3YIOT JaHHble? ONUIIMTE MPEUMYIIECTBA
1 HEAOCTATKU heap-Ta6nHu 110 CPaBHCHUIO C MHACKCUPOBAHHLIMU. Harmmmure IICEBOAOKOQ
co3fanus heap-TaGnuubl: BbIIEJICHHE CTPAaHUI, BCTaBKa 3amuceil 06e3 COPTUPOBKH U
O0OHOBJICHHE METAJIaHHbBIX 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 BBIMOIHSET MOJTHOE CKAHUPOBAaHWE TAOIHIIBI JIJIs TOMCKA 3amUCei
o ycnosuto (Harpumep, SELECT * FROM table WHERE column > value), u 00bsicauTe
ero 3(peKTUBHOCTb.

4. Kaxk uHTerpupyercs cucreMa Karajoros c¢ heap-rabéamunamm? Onummre mnporecc
CO3/1aHUsI HOBOM TaOJUIIbl: OOHOBJIEHHE KaTajora, BblieneHue heap-cTpaHMil M 3alUCh
MeTanaHHbIX. [IpuBeaute mnpaktuueckuid npumep: koj Ha C (TICEBIOKOA), KOTOPBII
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
cKkaHupoBaHus). Hanmummre nceBaoko1 MOIuGUITMPOBAHHOTO aJITOPUTMA CKAHUPOBAHWS,
KOTOPBI TPOIYCKaeT HEPEJICBAHTHBIC CTPAHUIIbl, U CPABHUTE MPOU3BOIAMTEIBHOCTD C
6a30BbIM sequential scan.

IIpumepHbIe 3agaHus 1/ KOJUIOKBUYMAa

1. Omnummre apxurektypy CYBJl Ha ypoBHe XpaHeHus HaHHbIX. OOBSCHUTE pOJb
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 3arpy’kaeT CTpaHUIly u3 (Qaiia B mamsTh, IpoBepseT €€ BAIMAHOCTb M0 KOHTPOJIbHOM
CyMMe€ U OOHOBJISIET METaJaHHbIE CTPAHUIIBL.

3. Uro Takoe K31 CTpaHMIl U 3aueM OH HyxkeH? OOwsicHure mexanu3sm LRU (Least
Recently Used) muig 3amenienus ctpanui. HanuimmTe nceBIoKo CTPYKTYPhl JAHHBIX Ui K3IIa
(xam-Tabsuna + CnMcoK) U (PyHKIMHM YTEHUS CTPAHUIIBl C TIONaJaHUuEeM B KAII MIIH 3arpy3KoM C
JTUCKaA.

4. Kak B3auMoJeicTByeT K311 cTpaHuIl ¢ (hailioBeIM XpaHmuiieM? ONHUIIUTE MOJTUTHKY
write-back u e€ npeumymectsa. [IpuBenure nmpuMep CUMYJISAIMH 3alUCH JaHHBIX B CTPAHHUILY
K211a U OTJIO)KEHHOM CUHXPOHU3ALUU C IUCKOM, OLIEHUB BIMSHUE HAa IPOU3BOJUTEIBHOCTD.

5. OOwsacuute cucremy kataigoroB MeramanHbix B CYBJ[. Kak xkaramorm xpasT
uHopManuio o Tabnuuax u uHaekcax? OnummTe CTpyKTypy KaTajiora Kak TaOJIMIbl C 3aUCAMU
Y TIPUBEJIUTE IMarpaMMy HepapXuu Ajs 0a3bl JaHHBIX C ABYMS CXEMaMH.

6. UYro Takoe heap-Tabaumbl M Kak OHM OpraHM3yloT JaHHble? CpaBHHTE HX
IpEeUMYIIeCTBAa M HEJOCTaTKH C HHAEKCHPOBaHHBIMU Tabnuuamu. Hanumure mnceBaokon
co3nianus heap-TaGuuiel: BbIJIEIEHUE CTPAHUL], BCTaBKa 3alicell 1 OOHOBJICHHE 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 Taomuibl ¢ ycmoBueM (Hanmpumep, SELECT * FROM table WHERE column >
value) u 00bscHUTE €ro Y3PPEKTUBHOCTD.

8. Kak wuHrerpupyercsi cucrema karaioroB c heap-tabmuuamu? Onummre nporecc
co3nanus HoBoi Tabnuubl. Hanmumure ncesnokon Ha C, KOTOPBIH co3aaéT TabaMIly B KaTtaiore u
BCTaBJIET JaHHbIE B heap-CTpyKTypy.

9. UYro rtakoe Oydepusiii menemkep B CYB/] u kak OH cBf3aH C K3IIEM CTpaHHII?
OOpscHUTE ero pojib B YylpaBileHUMM mNamaTbio. [lpuBegure nmarpammy B3aUMOAECHCTBUS
OydepHOro MeHeKepa ¢ TUCKOM H IMaMSTHIO.

10. Onummure crpykrypy B-+-nmepeBa kak muzaexkca. Kak mpoucxoauT BCTaBKa M MOMCK
kiroya? Hanuimre rnceBioko1 onepanuu BCTaBKku B B+-nepeBo ¢ yd€rom 6anaHCUPOBKH.

11. Kak OydepHbIii MEHEIKEp ONTUMH3UPYeT padory ¢ B+-mepeBom? OOBscHUTE, Kak
CTpaHMIIBI JiepeBa K mupytoTes. [IpuBeauTe npuMep NOJUTUKH 3aMEIICHUsI CTpaHull B Oydepe
JUIS MHJIEKCa C BBICOKOM Harpy3Kkoi Ha YTeHUE.

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

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

14. Yrto nmemaer IUIAHMPOBIIMK 3alPOCOB M KaK OH BeIOMpaeT 1uiaH? OOBACHUTE pOJIb
ONTUMU3ALMU (Hanpumep, BbIOOp MHAEKCOB). HanuiunTe nceBaoKo ] alropuTMa IIaHUPOBIIUKA
quist 3anpoca ¢ JOIN, oneHuBaroIero CTouMocCTb IJIaHOB.

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

16. OO6mwsacaute anroputmel JOIN (manpumep, nested loop, hash join). Korna ucronb3oBars
kaxapid? Hanumure nceBaokon hash join s neyx tabmui u o0bsicHuTE €ro 3pGHEeKTUBHOCTH 110
cpaBHeHuo ¢ nested loop.

17. Yro Ttakoe TpaH3akuuu M ypoBHM u3oiasauuu B CYBJI? Onumure ypoBHu (Read
Uncommitted,  Serializable) ¢  npumepamu  anomanuil. [lpuBeautre  nuarpammy,
WITIOCTPUPYIOILYIO npobsiemy "dirty read".

18. Kak paboraer WAL (Write-Ahead Logging) s BoccTanoBieHusi? OOBSICHUTE €ro
poib B ACID. Hanummute nceBiokon 3anucu Tpan3akiu B WAL 1 BoccTaHOBIIEHHS TIOcie cOosl.

19. OmmmuTe mporecc BOCCTAHOBICHUS JaHHBIX ¢ Hcmoyb3oBanneM WAL. Kakue TuIibr
cboeB oH mokpbiBaer? IlpuBeaurte mpumep cleHapusi BOCCTAHOBJIEHHUS 0a3bl JaHHBIX IOCIHE
BHE3AIHOI'0 OTKJIFOUEHUS ITUTAHUS.

20. CpaBHHTE YpPOBHU H3OJLMHM MO MPOU3BOAUTENBHOCTH M Haa&KHOCTH. Hamummre
MICEBNIOKOJ] peanu3anuu OJIOKMPOBKU Il ypoBHs Serializable u 00bsicHUTE, Kak 3TO
IpeoTBpalaeT aHOMAJINH.

IIpuMepHOe onMUCaHUe U KPUTEPHUH OLICHUBAHUSA K HTOTOBOMY IIPOEKTY

Onucanue npoexkra:

Bam HeoOxonuMo pa3paboTaTh U peann3oBaTh MOTHO(QYHKIMOHAIBHOE pelleHne Ha 0ase
CYB/Jl PostgreSQL, nemoHcTpupyroiiee T1y0oKkoe MOHUMaHUE apXUTEKTYPbl, BO3MOKHOCTEH U
MHCTPYMEHTOB PalOOThl C JaHHBIMH. [IpoeKT noykeH BKIIOYATH CO3JAaHME W HACTPOMKY Oazbl
JAHHBIX, peaau3alfio OM3HEeC-JOIMKHM C MCHOJb30BaHWMEM mpouenyp u ¢ynkuuit PL/pgSQL,
MPUMEHEHNE MEXaHU3MOB 0€30MaCHOCTH U pasTpaHUYEHUs JOCTYIIA, a TAKXKe IpeaycMaTpuBaTh
METO/IbI PE3E€PBHOTO KOMUPOBAHMS M BOCCTAHOBJIECHUS JNaHHBIX. Ocob0e BHMMaHHUE YIENSeTcCs
MPABUJIBHOMY HCIOJIb30BaHUIO MPUHIUIIOB M30JSIUM U MHOTOBEPCHOHHOCTH, ONTUMAaJIbHOMY
YIPABIEHUIO PECYPCaMU U MHTETPALIMU C BHEIIHUMHU IPUIIOKEHUSIMU.

Kpurepun ouennBanus:

1. YcranoBka u HacTpoiika PostgreSQL
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o KoppekTHocTb 1 nmomHoTa ycraHOBKH cepBepa PostgreSQL.
o Hactpoiika cpeapl mis 3¢dexTuBHON paboThl (KOHGUTYpaIMOHHBIE (hailibl,
napameTpsbl).
o Ywmenue pabotarth ¢ psql u 6a30BBIMH KOMaHIAMH YIIPABICHUS.
2. ApXUTeKTYpa u ynpaBJieHUe JaHHbIMH
o IlpaBunpHas opraHM3anus CTPYKTYphl 0a3bl JaHHBIX C y4eTOM (PU3MUYECKUX U
JIOTUYECKHUX aCIEKTOB.
o Ilpumenenue mnpuHiunmoB MVCC u ypoBHEH wu30msmuu i oOecredeHus
COTJIACOBAaHHOCTHU JAHHBIX.
o Hcnonb3oBaHne MeXaHM3MOB Oy(pepHOro Kema W IKYypHAJTUPOBAHHUSA JUIS
MOBBILIICHHS IPOU3BOAUTEIBHOCTH U HAJICKHOCTH.
3. Pa3paboTka OM3HeC-JIOTUKH
o Co3zmanue 1 UCIoIb30BaHKue PyHKIUH, porieayp u Tpurrepos Ha PL/pgSQL.
o DddexTHBHOE IPUMEHEHNE KYPCOPOB, MACCHBOB U IMHAMHYECKHX 3aIIPOCOB.
o KoppekTHas 06paboTka omuOOK U OTJIaKa KOJa.
o Hcnonp3oBaHue COCTaBHBIX THIOB IaHHBIX U IPOABUHYTHIX BO3MOxkHOCTEN SQL.
4. be30onacHOCTb M pa3rpaHUYeHuUe A0CTyna
o Coznanue U HaCTpoIKa posiel ¢ COOTBETCTBYIOIMMHU IIpaBaMU JOCTYIIA.
o Peanuzanus MexaHU3MOB ayTeHTHU(PDUKAIIUU 1 aBTOPU3AIIHH.
o Orpannvenue 10cTyna K JAaHHBIM Ha YPOBHE TaOJIUI] H/WIH CTOIOIOB.
5. NHTerpanus u pe3epBHOe KONMUPOBaHUE
o Opranuzanusi B3aUMOACUCTBUS 0a3bl JAHHBIX C BHEIIHUMH HPUIOKCHUSIMHU
(Hanmpumep, Yepe3 KIMESHTCKUE OMOIMOTEKH ).
o Peanmzanust ctpaternu pe3epBHOTO KOIMMPOBAHMS U BOCCTAHOBJICHUS TaHHBIX.
o JleMoHCTpaIus MOHUMaHUS JIOTUYECKOTO PE3EPBUPOBAHUS M BOCCTAHOBIICHUS HA
NPaKTHKE.
6. JlokyMeHTanus U Npe3eHTanus
o Hanmuune noapoOHO TOKyMEHTAINH 0 TIPOEKTY, OMUCHIBAIOIICH apXUTEKTYPY,
UCIIOJIb3yeMble TEXHOJIOIMH U UHCTPYKIMH IO 3aITyCKY.
o KadecTBo 1 monHOTa OonMcaHust OM3HEC-TIOTHKH U TEXHUUECKUX PEIICHHN.
o YMeHHe PeJCTaBUTh U apTyMEHTUPOBATh BHIMOJIHEHHYIO Pa0oTYy.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCIHUIIJINHE (MO)Iy.JIlO)

Ne n/m 3aganue OtBer Kommnerennus
1 VYKaxuTe OCHOBHOM KOMITOHEHT apXUTeKTypbl CYBJ] XPaHWIULIE JaHHBIX YK-1
JUISL XpaHEHHS TAaHHBIX. (storage engine)
2 Ha3zoBute MexaHu3M ynpaBieHUs CTPaHULIAMH B K31 CTpaHuL (page YK-1
(baiiIoBOM XpaHUIIHUIIE. cache)
3 VYKaxuTe CTPYKTYpY Ul OPraHU3aluy METaIaHHBIX B cUcTeMa KaTajioros YK-1
KaTaJore. (catalog system)
4 HazoBute MeTo opranuzanuu gaHHbIX B heap- MoCJIeI0BaTEeIbHOE YK-1
Tabnumax. CKaHUPOBAHUE
(sequential scan)
5 VYKaXXuTe HHCTPYMEHT JJI CETEBOIO IPOTOKOJIA CLI-unTepoeiic YK-2
cepeepa CYB/I. (command-line
interface)
6 Ha3zoBuTe MaTemMaTH4ecKyro MoJieNs st 0yhepHoro LRU-anroputm YK-2
MeHeDKepa. (Least Recently
Used)
7 YKaxuTe JUCKPETHYIO CTPYKTYPY ISl MHAEKCAI[UU cbamaHcupoOBaHHOE YK-2
B+-nepesa. nepeso (balanced
tree)
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8 HazoBuTe BepOSTHOCTHBII TOAXO/ K aHATTU3Y CTaTUCTUYECKAs YK-2

MPOU3BOIUTEIFHOCTH 3aIIPOCOB. oLeHKa (cost
estimation)

9 YKaxute MaTeMaTU4eCKUd METOT U1l YPOBHEH CEepUaNN3yeMOCTh OIIK-1
W30JISIIH TPaH3aKIHH. (serializability)

10 Ha3zoBute aaropuT™ BOCCTAHOBIIEHHS JAHHBIX C redo/undo ioru OIIK-1
ucnonb3oBanrieM WAL. (redo/undo logs)

11 Ykaxkute aaroputm sl mapcuara SQL-3ampocos. nocrpoenue AST OIIK-1

(Abstract Syntax
Tree)

12 Ha3zoBuTe KOMINOHEHT A7 MJIAHUPOBAHUS BBITTOTHEHUS TUTAHUPOBILIUK OIIK-1

3aIpOCOB. 3anpocoB (query
planner)

13 VYkaxute TUN join a7t 00beTUHEHUS TaOIUIL B hash join (hash join) [K-1
JIBIKKE.

14 HazoBuTe MexaHW3M 7151 COPTUPOBKH PE3yIHTATOB BHEIITHSIS [K-1
3aI1pocoB. copTupoBKa (external

sort)

15 YKaXuTe UHCTPYMEHT IS Pa3padOTKU CEPBEPHOIO CETEBOH MPOTOKOJI IK-1
ciost CYB/I. (network protocol)

16 HazoBuTe MaTeMaTHYeCKyIO MOJENb IS aHATTN3a B+-nepeso (Bt-tree) [K-1
WHJICKCOB.

17 VYKaKHUTEe YPOBEHb U3OJISIUHN TS TPEIOTBPAIIICHHUS read committed T1K-2
TPSIBHOTO UTCHHSI.

18 HazoBuTte cTpykTypy JaHHBIX TSI CTPAHUI] B CTpaHUYHAS [K-2
XPaHWIHUIIIE. opranuzanus (page-

based storage)

19 VKaKUTE METOJ JIIst 00pabOTKHU TpaH3aKIMH U WAL (Write-Ahead IK-2
BOCCTaHOBJICHHSI. Logging)

20 HazoBute anroput™ ajs mociae10BaTeIbHOrO heap-ckanupoBanue [K-2

CKaHHUPOBAHUA Ta6J'II/ILI.

(heap scan)
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