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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
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHec-aHanuTuKa, yTBEp)KICHHBIM NpHUKa30M MUHHUCTEPCTBA HAyKU M BBICIIEr0 00pa30BaHUS
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3yuenune aucHUIUIMHBL (MOIYJs) «XpaHWJIMILA JaHHBIX» BAaXHO Ui 3()QEeKTHUBHOTO
XpaHEHHs, UHTETPALUU U aHainu3a O0JbIIMX 00BeMOB MH(OPMAIIMH, YTO MO3BOJISIET IPUHUMATD
000CHOBaHHbIE YIPABICHYECKHE PEIIEHUsI. DTO COCOOCTBYET ONTUMHU3ALUN OU3HEC-TIPOLIECCOB
U TIOBBIUICHUIO KOHKYPEHTOCIIOCOOHOCTH OpraHU3alMii 3a cueT OBICTPOro JOCTyma K
Ka4eCTBEHHBIM JIaHHBIM.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B BapUaTHUBHYIO dYacTh bioka 1, ¢opmupyemyr ydacTHHKaMu 00Opa3oBaTEIIbHBIX
OTHOLIEHHUM.

JucnuniuHa (MOAYIb) SBIsS€TCS BEIOOPHOM U JOCTYIHA Ui U3y4eHus Ha 2, 3 unu 4 Kypce
B 4,5, 6,7, 8 cemecTpax Ha BHIOOP.

Heap n3yyenust IMCHUIIMHBI (MOAYJIS1): OCBOEHHUE METOJIOB IPOEKTUPOBAHUS, CO3/IaHUS
U yIpaBJICHHUs] CUCTEMaMH XpaHEHUs U aHaln3a OONbUIMX OOBEMOB MAHHBIX ISl MOIACPIKKU
IIPUHATUS PELICHUMN.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— U3YYUTh APXUTEKTYPHbIE OCHOBBI XPaHWIMIL JAHHBIX, BKJIKOYAas MOJEIH JaHHBIX,
koMmnoHeHTHI (Takue kak ETL-npoueccel, OLAP-kyObl 1 MeTagaHHbIC) M IPUHIIUITBI HHTETPALIUN
Pa3HOPOAHBIX UCTOYHUKOB MH(OPMALINH;

— OCBOMUTH IIPAKTHUECKHE HABBIKM MPOEKTUPOBAHUS U pean3allii XpaHWIUI JaHHBIX C
MCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUI, NHCTPYMEHTOB M CTaHAApTOB, Takux kak SQL, BI-
maThopMbl U 00JTAYHBIC PEIICHHUS,

— TOHATH METOJbI aHallM3a M BU3yaJIM3allUM JIaHHBIX B XpaHWIUIIax, BkiIoyas OLAP-
orepanru, OTYETHOCTh U NMPUMEHEHUE MAIIMHHOTO OOy4YeHMs JIJsl U3BJICUEHHUS WHCAMTOB U3
OOJIBIITUX JTAHHBIX.

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

3Hamb:

— 0OazoByro apxutektypy pemsuuionHod CVYBJl (xpaHeHue JaHHBIX, WHIEKC,
MJIAHUPOBILMK, UCTIOJTHEHUE, TPAH3AKIINHN );

— Ha3HaYeHUE CTPAHUI] Ha AUCKe U OydepHoro myna;

— TpuHIUN paboThl B+-1epeBa kak nHaeK A,

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

— OCHOBHYIIO ujeto xxypHasia WAL 11 COXpaHHOCTH J1aHHBIX ;

ymembw:

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

— HaIlMcaTh MUHUMAJIbHBIA B+-MHIEKC 1 BBITIOJIHUTH MTOUCK/BCTABKY;

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

— TOCTPOUTH U 3aIyCTUTh 3JIEMEHTAPHBIN JIaH CKAHUPOBAHUS TaOIULIbI U (PUIBTPALINH;

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

enademp:

— MPaKTHKON TECTUPOBAHUS U OTJIAZAKU KOMIOHEHTOB coocTBeHHOU MUHH-CYB/];

DNEeKTPOHHBIA JOKYMEHT



— 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
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH 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.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-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. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX 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 BHEPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeJOBaHUS ISt CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKAIMK IO PE3yJIbTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuil ONbIT
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 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIPABJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

y4acTusi B MPOEKTHOU padoTe,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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3. Temaruueckuii njiax

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 Tpanzaxkuu u 4 4 20 Keiic
BOCCTaHOBJICHHE
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
AUCIHUNJIMHBI (MOYJIs1)
1 XpaHuiuile TaHHbIX Apxurexrypa CYB/I, cTpaHuiisl U GaityioBoe XpaHWIHIIE.

anaBneHHe CTpaHHUIIaMU 1 KOII CTPAHHUILL

2 Karanor u opranmzanus ganueix | Cucrema Katajoro MeTagaHHbIx. Heap-tabmuubl n
MOCJIeI0BaTeNIbHOE CKAHUPOBAHUE

3 bydepusanms 1 HHACKCHI Bbydepnsiit Menemkep. Manekcanms: B+-nepeso

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

5 TpaH3aKK U BOCCTAHOBJICHUE Tpanzakiuu 1 ypoBaH u3ossiud. WAL u BoccTaHOBJIEHUE TAHHBIX

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 JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Poros, E.B. PostgreSQL 16 usnytpu : npaktuuyeckoe pykosoactso / 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 «YuebHoe mocobuer). - 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. Cosetos, b. . ba3bl nannbIx : yueOHuk 1iis By30B / b. SI. Coseros, B. B. IlexanoBckui,
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.

Jlonoanumensvhasn 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¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-18107-4. — TekcT : anekTpoHHBIN // 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 JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHUYECKOH M HAay4HO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, MPeyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIICHUS Il CAMOCTOATENBHOM paboThl M MOMEIIECHUS Il XpaHEHUS U NMPO(UITAKTUYECKOTO
o0city>)kxuBaHus yueOHOro oo6opynoBanus. IloMemenns yKkoMIJIeKTOBaHbl CHIELUATU3UPOBAHHON
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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 O0JIBIION 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 MCTIONb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMM BO3MOYKHOCTSMH 310POBbS,
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
UH(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. | ®enepanbhsiii moprai «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | 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:

HaumenoBanmue 110 IIpoussoacreo JInuen3uoHHoe / cB00OIHO

pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:

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

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

IIporpammHoe obecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:

Toggle app | 3apy6exHoe | cBoGOIHO pacmpocTpanseMoe

CucTeMbl YHPaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | 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 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

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. MeToanueckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce n3yueHus TUCHMITIIMHBI (MOYJIs) «XpaHWINIIA TAaHHBIX» B PAMKaX TEKYIETO
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 mpomecce neknuii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI HJIM MAaTEpUaNbI, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU 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
oOcyxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO TMOMOKET
ri1y0e MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keiic — npaktuueckas paboTa CTYIEHTOB HaJ| PEaJbHbIMU WM CMOJEIHPOBAHHBIMU
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3aJJa4aMH, 4TO MO3BOJISET CTYACHTY IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTHKE.

CTyneHT caMOCTOSITENIbHO pa3padaTbIBAET CTPATETHIO PEILICHUS IOCTABICHHON 3aJa4ul, 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 OTBCTHI 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. PCKOMCH,I[yeTCH CO31aTb CTPYKTYPHUPOBAHHLIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

IIpoexm — uccrnenoBarenbckas paboTa 1o Kypey U Mpe3eHTalus pe3yJibTaToB.

Jns ycnemHoW MOATOTOBKM K MPOEKTY: YETKO OINpEeAeNIUTE eI M 3aJa4d MPOEKTa,
pacrpenenuTe poidud U O0s3aHHOCTH MEXKIY YYaCTHHKaMH, a TaKkKe YCTaHOBUTE CpPOKHU
BBITIOJTHEHMS KAKIOW 9acTH paboThI. PerynspHo mpoBoanuTe BCTpEUH AJIs OOCYXKACHHS ITporpecca
U peUICHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIYOJEHHOE
M3YYEHHUE OT/ICTbHBIX TEM U BONPOCOB YUYECOHON AUCIMUILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHI0BAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCITEKTaMH JICKIIHi (00paboTKa TEKCTa), TOBTOPHOE H3yYeHUE YUCOHBIX MAaTEPHAJIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyvyeHusi ypoBHAl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMIi 110
AUCHHUILINHE (MOAYJ/I10) «XPAHUJININA JAHHBIX»

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

IIpomexyTouHasi aTTecTalusi MO AUCHUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHUUH, CcHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlns oleHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M TMPOMEXKYTOUHOW aTTecTaluu
UCIIONB3YETCS IeCATUOAIIbHAS IIKalla OLEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaJAULIMOHHOU
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlarubamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4eT
OLlCHKA OLICHKA 00y4eHUs MO TMCHUTLINHE (MOTYJII0)
10 OTanaHO 3auTeHo CTyZeHT TOJHOCTHIO BIAJCeT 3HAHHUSIMH,
9 OTIMYHO 3auTeHo W3J0KEHHBIMH B paboueil mporpamme, H

8 OTIM4EO 3auTeHo rry0oko  ocmbiciseT auctumuiuHy.  OH
CaMOCTOSITEITHHO i JIOTHYECKHU
MOCIIEI0BATEIIEHO OTBEYAET Ha BCE BOMPOCHI,
aKIIGHTUPYs  BHUMaHWe Ha HauOosee
Ba)KHOM. VYmeer aHAJIM3UPOBATH,
CpaBHHBATH, KIacCU(UITUPOBATH, 00001aTh,
KOHKPETH3UPOBaTh U CHUCTEMaTH3MPOBATH

H3y‘l€HHBIﬁ MaTepuall, BBIACIIASA KIIHOUCBBIC
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (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.

Xopowo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
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
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3M.
DOopMyIUpPYET 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

Crynent obmamaetr 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJITIO), HO HCIIBITHIBACT
TPYJIHOCTH MPU CAaMOCTOSTEIbHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIHpOoBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3aJlayd W BIIAJICET JIUIIb MHHHUMAIbHBIM
Ha0OPOM METO/I0B UCCIICAOBAHUS.

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 IOMOJHUTEIbHBIC
HaBOJSIIIINE BOTIPOCHI.
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JuctummHa (MOAYNb) « XpaHUJIHUINA JAHHBIX) OLIEHUBAETCS CICIYIOIUM 00pa3oMm:

AKTHBHOCTH Bec |KoauuyectBo Onucanne
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 ycIeBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIIHHE (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,
cBOOOJHOE MTPOCTPAHCTBO) M KaK OHU OpraHMU3yIOT (ailibl Ha aucke. [IpuBeaure npumep
Juarpammsl mpoctoi ctpanunsl ¢ 4 Kb nanasiMu.

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 AAHHBIX (HapUMeEp, XAUI-TaOJUIa + CIIUCOK) U
(YHKLUIO AJI UTEHHsI CTPAHULIBI C MTOMAaJaHUEM B K3III MITH 3arpy3KOH C JUCKa.

4. Kak B3aumojeiicTByeT K3 CTpaHMl ¢ (aiyioBbIM XpaHuaumeMm? Onumnre
NOJMUTHUKY Wwrite-back u ee mnpeumymiecTBa uis MpOU3BOAUTENbHOCTH. [IpuBenute
MIPaKTUYECKUIM IPUMEDP: CUMYJIIMPYITE 3alUCh JAHHBIX B CTPAHMILY KAIIA U OTJIOKEHHYIO
CUHXPOHHU3ALUIO C JUCKOM, U3MEpPsIsd BpEMs Ollepalliu.

5. IlpoexkTupyiiTe yjaydiieHde JJsi  ynpaBiieHuss  cTrpanuunamu. [Ipemnoxure
ONITUMH3AIIMIO K31I1a CTPAHUIL ISl CHCTEMBI ¢ BBICOKOM Harpy3koi Ha yTeHHe (Harpumep,
nobasnenue prefetching). Hamummre nceBnokon anroputMma, KOTOPBIM mpeazarpykaer
COCE/IHME CTPAHULIBI TPU YTEHUH OJHOM, U 0OBACHUTE, KAaK 3TO CHUKAET 3a/I€PIKKH.

Keiic 2: KaTaJior u opranu3anusi 1aHHbIXx — Cucrema KaTajoros Merajaanubix. Heap-
Ta0JIUIBI M MOCJIeJ0BATEIbHOE CKAHMPOBaHHeE
Cuenapuii: B Bameit komanae paspadateiBaercs npoctas CYB]] nist XxpaHeHHs] MeTaJlaHHBIX O
¢aitnax. Bber pabortaere ¢ cucremoil KaranoroB, heap-tabmunamu (HEyHOpsIOUYEHHBIMHU
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TabnMIlaMu) W TIOCIEIOBATCIbHBIM CKaHMPOBAHWEM JJIA TIOWCKAa JaHHBIX. Bam HyXHO
peann30BaTh U ONTUMU3UPOBATH ATH 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 JaHHBIX C IBYMSI CXEMaMHU.

2. UYto Takoe heap-TadJuubl 4 KaK OHU OPraHU3YIOT JaHHble? ONUIIMTE MPEUMYIIECTBA
U HEAOCTAaTKU heap-Ta6nHu 110 CPaBHCHUIO C MHACKCUPOBAHHLIMU. Harmmmure IICEBOAOKOQ
co3fanus heap-TaGnuubl: BbIIEJICHHE CTPAaHUI, BCTaBKa 3amuceil 06e3 COPTUPOBKH U
OOHOBJIEHHE MCTaJaHHBIX KaTajora.

3. OnummTe nocjenoBarebHoe CKaHUpoBaHue (sequential scan) B heap-Ttaéanue. Kak
OHO pabotaer W korga npumensercs? Hammmmre 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 00bsicHuTe
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 mpumep: kox Ha C (IICEBAOKOA), KOTOPBII
co3/1aeT TabJUIly B KaTajore U BCTABISET JaHHbIE B heap-CTpyKTypy.

5. OnTumu3upyiiTe mocieaoBaTe/ibHOe CKaHHUpoBaHue. [IpemmoxuTe yiaydmieHue ISt
heap-tabnuir ¢ OoJbIIUM 00BEMOM JaHHBIX (Hampumep, H00aBICHHE 30HAIBHOTO
cKkaHupoBaHus). Hanummre nceBaoko MoaupuIupoBaHHOTO alfOPUTMa CKAaHUPOBAaHMS,
KOTOPBI TPOMYCKAaeT HEpeleBaHTHBIE CTPAHUIIBI, U CPaBHUTE MPOU3BOIUTEIHLHOCTH C
6a30BbIM sequential scan.

IIpumepHbIe 3agaHus 1/ KOJUIOKBUYMAa

1. Omnummre apxurektypy CYBJl Ha ypoBHe XpaHeHus AaHHbIX. OOBSICHUTE pOJIb
cTpanull (pages) B (ailJloBOM 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 CTpaHUILly U3 Qaiijia B mamsTh, IpoBepseT €€ BAIMAHOCTb [0 KOHTPOJIbHOM
CyMMe€ U OOHOBJISIET METaJaHHbIE CTPAHUIIBL.

3. Uro Takoe K3II CTpaHMIl U 3aueM OH HyxkeH? OOwsicHure mexanu3sm LRU (Least
Recently Used) ans 3amemienus ctpanui. Hamummure nceBaoKo CTPYKTYpPbl JaHHBIX [T KAIla
(xamI-Tabsuna + CnMcoK) U (PyHKIMHM YTEHUS CTPAHUIIBI C TIOMaJaHUEeM B KAII MIIH 3arpy3KOM C
JTUCKaA.

4. Kak B3auMoJeicTByeT K311 cTpaHuIl ¢ (hailioBeIM XpaHmuiieM? ONHUIIUTE MOJTUTHKY
write-back u e€ npeumymectBa. [IpuBeaure mpumMep CUMYISAIMKA 3aUCH JAHHBIX B CTPAaHHILY
K311a U OTJIO)KEHHOM CUHXPOHU3ALIUU 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 JBYMSI CXEMaMH.

6. UYro Takoe heap-Tabaumbl M Kak OHM OpraHM3yloT JaHHble? CpaBHHTE HX
IpEeUMyIIecCTBa M HEJIOCTAaTKH C WHJEKCUPOBaHHbIMM TabiaumaMmu. Hamummure nceBrokon
co3nanus heap-TaGiuIel: BeIICIEHUE CTPAHUI], BCTABKa 3aniceld 1 OOHOBJIEHUE KaTajora.

7. OnumuTe mocnenoBareabHOe CKaHupoBaHue (sequential scan) B heap-tabauie. Korma
oHo mnpumensiercs? Hamummre SQL-monoOHBI kKox (WM TICEBAOKOA) MJs  IOJTHOTO
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ckaHupoBaHus Taomuibl ¢ ycmoBueM (Hanmpumep, SELECT * FROM table WHERE column >
value) u 00bsicHUTE €ro Y3PPEeKTUBHOCTD.

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 Oydepnsiit menemkep B CYB/] m kak OH CBs3aH C K3IIEM CTpaHUI?
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 BCTaBKU B B+-nepeBo ¢ yd€ToM OanaHCUPOBKH.

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+-mepeBo ¢ apyrumu uHAEKCaMu (Hanmpumep, Xdm-uHaekcom). Hammmmure
IICEBJIOKO/] TOMCKa 0 B+-1epeBy Uil AMana3oHHOIo 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
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 JJaHHBIX B MAMSATH.

16. OO6mwsacaute anroputmel JOIN (Hanpumep, nested loop, hash join). Korna ucmons3oBath
kaxplii? Hanummure nceBnokox hash join ans nyx tabnui u o0bsicHUTE €ro 3(h(heKTUBHOCTH 110
cpaBHeHuo ¢ nested loop.

17. Yro Ttakoe TpaH3akuuu M ypoBHM u3oiasauuu B CYBJI? Onumure ypoBHu (Read
Uncommitted,  Serializable) ¢  npumepamu  anomanuil. [lpuBeaure  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 BOCCTAaHOBICHUS JaHHBIX ¢ HCIob3oBaHueM WAL. Kakue THIIbI
cboeB oH mokpbiBaer? IlpuBeaurte mpumep cleHapusi BOCCTAHOBJIEHHUS 0a3bl JaHHBIX IOCIHE
BHE3AIHOI'0 OTKJIFOUEHUS ITUTAHUS.

20. CpaBHHTE YpPOBHU H3OJLMHM MO MPOU3BOAUTENBHOCTH M Haa&KHOCTH. Hamummre
MICEBNIOKO]] peanu3anuu OJIOKHMPOBKU i1 ypoBHs Serializable u 00BsicHUTE, Kak 3TO
Ipe0TBpalaeT 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 Tmy0oKoe MOHUMaHUE apXUTEKTYPhl, BO3MOKHOCTEH U
MHCTPYMEHTOB PalOOThl C JaHHBIMH. [IpoeKT noykeH BKIIOYATH CO3JAaHME W HACTPOMKY Oazbl
JAHHBIX, peaau3alfio OM3HEeC-JOIMKHM C MCHOJb30BaHWMEM mpouenyp u ¢ynkuuit PL/pgSQL,
MIPUMEHEHNE MEXaHU3MOB 0€30MaCHOCTH U pasTpaHUYEHHs JOCTYIA, a TaKXKe MpeaycMaTpuBaTh
METO/IbI PE3E€PBHOTO KOMUPOBAHMS M BOCCTAHOBJIECHUS JNaHHBIX. Ocob0e BHMMaHHUE YIENSeTcCs
MPABUJIBHOMY HCIOJIb30BaHUIO MPUHIIUIIOB H30JSIMHM U MHOTOBEPCHOHHOCTH, ONTHMAaJIbHOMY
YIIPaBJICHUIO PECypcaMy U MHTETPALUY C BHEITHUMH MPUIIOKEHUSMH.

Kpurepum oueHuBanmusi:

1. YcranoBka u HacTpoiika PostgreSQL
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o KoppekTHocTb 1 nmomHoTa ycraHOBKH cepBepa PostgreSQL.
o Hacrpoiika cpenbl mist 3¢dekTuBHONW padOThl (KOHPUTYpAalMOHHBIC (ailibl,
napameTpsbl).
o Ywmenue pabotarth ¢ psql u 6a30BBIMH KOMaHIAMH YIIPABICHUS.
2. ApXUTeKTYypa U ynpaBJjieHue JaHHbIMH
o IlpaBunpHas opraHu3anusi CTPYKTYphl 0a3bl JaHHBIX C Y4eTOM (DU3MYECKHX H
JIOTUYECKHUX aCIEKTOB.
o Ilpumenenue mnpuHiunmoB MVCC u ypoBHEH wu30msmuu i oOecredeHus
COTJIACOBAaHHOCTHU JAHHBIX.
o Hcnonb3oBaHne MeXaHM3MOB Oy(pepHOro Kema W IKYypHAJTUPOBAHHUSA JUIS
MOBBILICHUS POU3BOAUTEIHHOCTH U HAJICKHOCTH.
3. Pa3paboTka OM3HeC-JIOTUKH
o Co3zmanue 1 UCIoIb30BaHKue PyHKIUH, porieayp u Tpurrepos Ha PL/pgSQL.
o OddexTuBHOE MPUMEHEHNE KyPCOPOB, MACCUBOB U JMHAMHYECKUX 3aIIPOCOB.
o KoppekTHas 00paboTka omuOOK 1 OTJIaKa KOJa.
o Hcnonp3oBaHue COCTaBHBIX THUIIOB IAHHBIX U MPOJABUHYTHIX BO3MOkHOCTEN SQL.
4. be30onacHOCTb M pa3rpaHUYeHuUe A0CTyna
o Coznanue U HaCTpoIKa posiel ¢ COOTBETCTBYIOIMMHU IIpaBaMU JOCTYIIA.
o Peanuzanus MexaHU3MOB ayTeHTHU(PDUKAIIUU 1 aBTOPU3AIIHH.
o Orpannvenue 1ocTymna K JaHHBIM Ha YPOBHE TaOJHIl W/WIK CTOJIOIOB.
5. NuTerpanus 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 U BOCCTAHOBIICHUS HA
MIPAKTHKE.
6. JlokyMeHTanus U NMpe3eHTalus
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 MPeJICTaBUTh U ApIYMEHTHUPOBATh BHIMOJTHEHHYIO pa0oTy.

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

Ne n/m 3aganue OtBer Kommnerennus
1 VYkaxuTe KOMIOHEHT apxUTeKTypbl CYB/, daiinosoe YK-1

OTBEYAIOUIHI 32 XpaHEHHE IaHHBIX Ha JMCKe. XPpaHHJIHIIE

2 YKaxuTe METOJl YIIPABICHUS CTPAaHUIIAMHU B Ko crpanun YK-1
XPaHWIIHIIE JTAHHBIX.

3 YKaxxurte CTpyKTYpY JUIsl XpaHEHUS] METaIAHHBIX B Karanor YK-1
CYB/L.

4 Ykaxute crmocod opraHu3aiuy JaHHBIX 0€3 HHICKCOB. Heap-Tabmurst VK-1

5 VYkaxnuTe panroHanbHOE pelieHue i Oydepusanun Bydepnbrit OIIK-2
naHHbIX B Oonbeux CYB/. MEHEKED

6 VYKaXuTe HHACKCHYIO CTPYKTYpY A 3 HEeKTUBHOTO B+-nepeso OIIK-2
MOMCKa B 0a3ax JaHHBIX.

7 YKaxuTe HHCTPYMEHT JIJIsl aHalln3a U ONTUMHU3AIUU TLnanupoBIIMK OIIK-2
SQL-3ampocos. 3aMpocoB
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8 VkaXKUTe METOJI BOCCTAaHOBJICHHUS JAaHHEIX ITOCIIE WAL OIIK-2
c6oes.

9 VYKaXuTe MaTeMaTHUYCCKUH armapar i aHaIn3a Jlorapupm IK-2
CIIOKHOCTH onepauuii B B+-nepese.

10 VYKaXHTe YHCIIO YPOBHEH W3OISIMY TPAH3AKIHN B 4 IK-2
craggapre SQL.

11 VKaKHTE aJrOPUTM JJIsI BBIOJHEHHUS jOIN-0mepaIiii B Hash join I1K-2
3armpocax.

12 YKaxuTe CTPYKTYpy JaHHBIX Ul MPEICTABICHUS AST [K-2
SQL-3ampoca.

13 VYxkaxure GopMmar Jis MOATOTOBKH OTYETA 110 aHAITU3Y PDF IK-3
TpaH3aKIui.

14 VKaKHUTE KITFOUEBOM JIEMEHT NPE3CHTAIUH 110 Juarpamma aepesa [K-3
MHJICKCAIIMH IAHHBIX.

15 YkaxuTe TUT MyOJIUKallUN Pe3yIbTaTOB Kypnan IK-3
WCCIICIOBAHMUS BOCCTAHOBIICHHUS IAHHBIX.

16 YkaxuTe pa3zei oT4eTa 1o IPOSKTy HHTETPalluu Beenenue IK-3
XpaHUIIUIIA JaHHbIX.

17 YKkaxuTe CTaHAAPT YIPaBICHUS IPOSKTAMH IS PMBOK I1K-8
paszpaborku CYB/I.

18 VYKaXXuTe KOJTMYECTBO ATANOB B IJIAHUPOBAHUH 5 [1K-8
cepBepa 0a3 JaHHBIX.

19 YkaxuTe poib B KOMaH/E IS OpTraHH3aIiH TectupoBuuk I1K-8
tectupoBanusa HHCTpyMeHToB CYB/I.

20 VYKaxuTe TEPMHH AJIs1 OLIEHKH CPOKOB B IMPOEKTE IO WtepatuBHbIi [1K-8

3aIlUTE TAHHBIX.
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