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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K. T. H., 1oueHT, MopryHosB E. I1.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp m3ydeHUs AMCUMIUIMHBL: NPUOOPETEHUE CTYJEHTaMU 3HAHUM OCHOB
Teopun 0a3 JaHHBIX, TOJYYCHHE TMPAKTHUYECKUX HABBHIKOB TPOCKTHPOBAHUS H
AKCITyaTallMd PEJSILMOHHBIX 0a3 JaHHBIX, a TakK)K€ MOCTPOCHUS ONTUMAIBHBIX
3aIIPOCOB K HUM.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

W3YYHUTh OCHOBBI TEOpUU 0a3 JTaHHBIX;

U3YYHTh METOJIbI NPOSKTUPOBAHUS 0a3 JIaHHBIX M TOJYYUTh MPAKTHUCCKHE
HaBBIKH NPOEKTUPOBAHUS;

U3y4uuTh OCHOBBI s13bika SQL u ontumuzanuu SQL-3anpocoB (B cpene CYB/I
PostgreSQL);

MOJIyYUTh HABBIKM JKCIUTyaTal[id PENIIMOHHBIX CHUCTEM YIMpaBieHUs OazaMu
nansbIx (Ha mpumepe CYBJ] PostgreSQL).

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe
OOCTWXEeHNA KoMmneTeHunmn

OIIK-8: Cnioco0GeH ocyuiecTBJIATH NONCK, XPaHeHHe, 00pa00oTKY 1 aHAJIN3
UHGOpPMaLMH U3 PA3JHYHBIX HCTOYHUKOB H 0a3 TaHHBIX, PECTABJSATH €€ B
TpedyeMoM ¢opMaTe ¢ UCNOJIb30BaHMEM HHGPOPMANMOHHBIX, KOMIIbIOTEPHBIX H
CeTeBbIX TEXHOJIOIHH.

OIIK-8.1: 3naet dhopmarst OCHOBHBIC THUIIbI TAaHHBIX U OCOOEHHOCTH UX
npezcTaBIeHUs] UH(OpMALUH, NIPUMEHEHUS

MOJTy4aeMOM U3 PA3TUYHBIX C1aboCTPyKTypHupOBaHHBIC TUTIBI JaHHBIX (JSON,
WCTOYHUKOB ¥ 0a3 TAaHHBIX MAacCCHBBI)

pazIruusl MEKAy OCHOBHBIMH (hopMaTaMu BBIBOJIA
JTAHHBIX U3 0a3bl TAaHHBIX

BBIOMPATh TUI JAHHBIX B COOTBETCTBUH C TPEOOBAHUSIMU
MpeIMETHOM 00sacTu

YUUTHIBATh CHIENN(UKY KOHKPETHBIX THIIOB TAaHHBIX TPU
pazpaboTke SQL-3arpocoB

co3zaBarb 00beKkThl TUIa JSSON

HaBBIKaMU MPeoOpa3oBaHUsI TUTIOB IaHHBIX

HaBBIKAMH MacCOBOTO BBOJIA JAHHBIX U3 BHEIIHETO
WCTOYHUKA B 0a3y JaHHBIX

HaBBIKAMU MCIIOJIH30BAHUS PETYIISIPHBIX BRIPOKCHUN TIPH
pazpaboTke SQL-3arpocoB




OIIK-8.2: ITpuMeHseT A3bIKH
OTIMCAHUS ¥ MAHUITYJTUPOBAHUS
JTAHHBIMU, HAaBBIKU pabOTHI €
CHUCTEMaMU yTIpaBJIeHHs 0azamMu
JAHHBIX U1 Pa3pabOTKH
IPOTPaMMHBIX CHCTEM TPU
peLIeHUH 3a/1a4

s1361K SQL

TIPUHIIMITHI UCTIOIH30BAHUS TPAH3aKIIHHA

MIPUHIIMITBI 00ECTICUEHUs IIETOCTHOCTH U
COIIACOBAHHOCTH 0a3bl TAHHBIX

co31aBaTh 00BEKTHI 0a3bl JAHHBIX (TAOJIHUIIBI,
MIPEACTABIICHUS U JIP.)

paspabarbiBarh cioxHble SQL-3ampockl ¢ coeMHEeHnEeM

npodecCuoHATBEHON
ACATCIIbHOCTHU

HECKOJIBKUX Ta0JIHI]

WCIIOJIb30BaTh OKOHHBIE (QYHKITUHU U 00IIUE TaOIUIHBIE
BBIPOKEHUS

HaBbIKamMu ontumu3annu SQL-3anpocos

HaBbIKAMU pa3zpabOTKU HA CTOPOHE cepBepa

HAaBBIKAMU BBITTOJIHEHUSI HOPMATU3AIIMH TaOJIHII

1.4 Oco0eHHOCTH peain3alMu JUCIHUILITHHBI

S3pIk peann3auuu JUCHUILIMHBL: PycCckuu.

Jucuurnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHe 3JEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=8051.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

olpeielieHue pesanoHHoM Monenu. Koprexu.
OtHoweHus. 3aMKHYTOCTb PENISILIMOHHONW CUCTEMBI.
bazoBble nepeMeHHbIe OTHOLIEHHUS U NPE/ICTaBICHUS

3aHsaTUA
CamocrosTenbHast
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero 4HCIIE B
anocC anocC icl%[e]e; 3UOC
1. OcHOBHBIE MOJIOKEHUS
1. Beenenue.
OcHoBbl U uictopust. CucTeMbl 0a3 TaHHBIX. APXUTEKTypa
ANSI/SPARC. SI3p1ku 0a3 naHebIX. Monenn JaHHbIX. 10
Pensitnonnas moniens AaHHbIX. OYHKIIUA CUCTEMBbI
yIpaBiieHUs 0a3aMH JTaHHBIX
2. Pesissumonast Mmoaesib M 1361k SQL
1. PensiinonHas MOJEb.
OcHOBHBbIE TIOJIOKEHUS PEISIUUOHHON Moenu. DopmanbHOe
10




2. PenssnimonHas anre6pa u pensiuoOHHOE UCUHUCIICHNE.
Pensimuonnas anrebpa. PensiinoHHbIe onepanyu:
oowenuuenue (Union), nepeceuenne (Intersection),
pazHocTsb (Set difference) u nekapToBO NMpoOU3BEACHNE
(Cartesian product), cokpamenue (Restriction), niam
BbIOOpKa (Selection), mpoeknust (Projection), coennueHue
(Join) u genenne (Division). Buasr coequnenuii: 0-
COEJIMHEHUE, YKBUCOCTMHEHHUE, ECTECTBEHHOE COEIUHEHHE,
BHEIIHEE COeIMHEHNE, MoTycoenHenue. Pensnuonnoe
ucurcieHue. PeisimonHoe HCYUCIICHNE KOPTEKEH.
PensiionHO€E HMcYKCIEHUE TOMEHOB

15

3. A3bik SQL. UcTtopus coznanusi. TepMUHOTIOTHS:
tabiuIa, cTpoka, cronber. Oneparopsl OnpeaeIeHIs
naHHbeIX. Oneparopbl MaHUITYJIMPOBAHUS TaHHBIMU.
Bcerpoennsiit SQL. Kypcopsl. Junamuueckuit SQL. SQL
API. bubnmuotexka libpq B PostgreSQL

10

4. ApxuTektypa cepBepa 0a3 naHHbIX. BHyTpeHHUE
CTPYKTYpHI Xpanenust 1aHHbIX B CYB]]

10

3. IlpoexkTupoBanue 6a3 JAHHbIX

1. 2KuzHeHHBIH LUK pa3pabOTKHU CUCTEMBI ¢ 0a30i1
JAHHBIX.

Cragum sxu3nenHoro mukia. [Inanuposanue b/I.
Onpenenenue cucremsl. CO0p U aHATU3 TPEOOBAHUMA.
[IpoextupoBanne b/l: KOHIENTyaIbHOE, JTOTHYECKOE,
dusnueckoe.

[IporoTunuposanue. [IpoexkTupoBaHre MPUIIOKEHUN.
Peanuzarust. [IpeoOpazoBanue u 3arpy3Ka JaHHbIX.
TectupoBanue. PyHKIMOHUPOBAHUE

10




2. Mogaenb naHHbIX "CyIHOCTb—CBS3b . OCHOBHBIE
koHnenuu ER-Moxenu: cynHocTy, cBsI3u, aTpuOyTHI.
Crenens Tuna cBs3u. Jlomens! arpuoyToB. Kitoun.
CTpyKTypHBIE OTPaHUYEHUS: KPATHOCTh, KApAUHATLHOCTh U
creneHb ydactus. [Ipo6iaemsr ER-monenupoBanus:
JIOBYLIKM THIA "pa3BeTBiIeHUE" 1 TUNA "pa3pbIB".
Pactmpennas mozens "'CylmHOCTb—CBSA3h".
YTounenue/o600menune. Arperupoanue. Kommosurusi.
AunbrepHaruBabie HoTauuu: UML, notauus I1. Yena,
HoTarus "Boponbu nanku" (Crow’s Feet)

15

3. Hopmanuzarusi.

N30BITOYHOCTD TaHHBIX U AHOMATUH OOHOBJICHUS.
@yHKIMOHAIBHBIE 3aBUCUMOCTU. HeHopMmanu3oBaHHas
dbopma. Hopmaneasie popmer: 1HD, 2HD, 3HD. I[IpaBuna
Apmcrponra. Hopmanshas ¢popma boiica-Konna (HOBK).
MHoro3Ha4Has 3aBUCUMOCTh. HopManbHbIe (hOpMBI
BbIcIINX nopsiikoB: 4HD, SHD.

20

4. Metoios10TUsl IPOEKTUPOBaHUS 0a3 TaHHBIX.
KonnentyansHoe NpoeKTHpOBaHUE: HACHTU(DUKAIUSL
TUIIOB CYIIIHOCTEN, TUIIOB CBS3€H, aTpuOyTOB U IOMEHOB
arpuOyTOB; onpe/eeHne MOTEeHIUATBHBIX, TEPBUYHBIX U
ATbTEPHATUBHBIX KJIOUEH. JlIornueckoe npoeKTUpOBAHKUE:
CO3JJaHH€ OTHOILIECHUM JIJIS JIOTHYECKOM MOJIENH JIaHHBIX;
MpOBEpPKa OTHOILICHU C TOMOIIBIO TTPABUI HOPMAITHU3AIINH;
IIPOBEpPKa OTPaHUYEHUN LIEJTOCTHOCTHU AaHHbIX. Pu3nueckoe
MIPOECKTUPOBAHUE: TIEPEHOC JIOTUYECKON MOJIENIN B CPEAY
ueneBoit CYB/I; coznanue nHIEeKCOB; MPOSKTUPOBAHUE
MEXaHHU3MOB 3allIUTHI; PACCMOTPEHHE HEOOXOTUMOCTH
BBEJICHUS] KOHTPOJIUPYEMOU N30BITOYHOCTH; OPTaHU3aIUs
MOHHTOPHHTA ¥ HACTPOWKA (QYHKIIMOHHPOBAHUS
paboTaroliei CUCTEMBI

25




5. I[IpoexTupoBanue 0a3bl JaHHBIX M €€ peaTn3alus B Cpesie
CVYB/I PostgreSQL

6. Buasl ungexcoB CYB/] PostgreSQL u ux ucnonap3oBanue 10
7. O0cnyxuBaHue cepBepa 0a3bl JaHHBIX (HA IPUMEPE
CVYB/]] PostgreSQL): pe3epBHOE KOMTMpOBaHUE Oa3bI 10

JTAHHBIX, pa3rpaHu4YeHHE MIPaB AOCTYIIA;
KOH(UTYpUpPOBaHUE cepBepa

4. JlonoJHUTEIbLHbIE TEMBI

1. YnpaBrieHue TpaH3aKIUSIMU.

CBoiicTBa TpaH3aKIIMil: aTOMapHOCTh, COTJIACOBAHHOCT,
W30JINPOBAHHOCTB, JOJITOBEUYHOCTh. DEHOMEHBI ITPU
NapauIeIbHOM BBITIOJTHEHUH TPaH3aKIUN: OTEPSIHHOE
0OHOBJIEHHUE, "Tpsi3HOE" YTEHUE, HEMOBTOPSIOIIEECs
YyTeHHE, (PaHTOMHOE YTEHHE, aHOMAIMSI CEpUATU3ALINH.
CMBbICT KOHUEMUNU Cepuann3auuu. Y pOBHHU U30JISLIUN
tpanzakuuii: READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ, SERIALIZABLE.
brokupoBkH, BUIBI OJIOKHPOBOK. BIOKMPOBKH Ha ypOBHE
CTPOK U TaOJHIT

2. Pactipenenennsie CYB/I.

Tuns! apxurektypsl napamienbHsix CYB/I. [Ipeumymectsa
u HenocTarku pacnpeneneHubix CYB/l. @yHkuun
pacnipenenennbix CYB/l. KomnoneHTHas apXxutekTypa
pacnpenenennbix CYB/I. PazpaboTka pacnpeneneHHbIX
PETSIMOHHBIX 0a3 TaHHBIX

3. JlonoHUTEIbHBIE TEMBI.

OO6nexTHbIC 0a3bl JaHHBIX. OOBEKTHO-PENIALIMOHHBIE Oa3bI
nanubIxX. [TomyctpykrypupoBanssie nannubie. CYB/] Tuma
NoSQL




4. Tpanzakuuu 2

5. Co3anue XpaHWInIl JaHHBIX. AHATUTAYECKAst

.. 14
oOpaboTtka mannbix: KoHuenuu OLAP u Data Mining

Bcero 6 6 159

10




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Iycrosa JI. U., Tapakanos O. B. bazsr nannbix: yueoank(Mocksa: OO0
"Hayuno-uznarensckuii neHtp MHOPA-M").

2. AranbuoB B. I1. ba3sl nannsix: yueonuk(Mocksa: M3narensckuit Jlom
"®OPYM").

3. Purc C. AnmunuctpupoBanue PostgreSQL 9. Kuura peuentoB(MockBa:
JMK TIlpecc).

4. Jlxy6a C., BonkoB A. M3yuaem PostgreSQL 10: nayunoe nznanne(Mocksa:
JMK Ilpecc).

5. Kysun A. B., JleBonucosa C. B. ba3bl qanubix: yue0. mocobue isi CTyJACHTOB

By30B(MockBa: Akagemus).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPAaHsieMOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IIPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreueHne):

1.  Omnepammonnas cucrema Linux Debian (Debian FreeSoftware Guidelines
Open source)(http://www.debian.org).

2. Cucrema ympasienus 6azamu qanabix PostgreSQL (The PostgreSQL Licence
Open source) (http://www.postgresql.org).

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1.  DnexrpoHHOo-0ubIMOoTeuHas cuctema PIAOY BO "Cubupckuii henepanbHbii
yuuBepcutet" - https://www.bik.sfu-kras.ru/

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbIE CPeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpaMMam
JUCIUIUINH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAS IJIsl OCYLIECTBJICHMSI
00pa30BaTeJbHOI0 NMPoLEcCa MO0 JUCHUILINHE (MOLYJII0)

YdeOHbIE ayAMTOpUW JJI TPOBEICHHS JICKIIMOHHBIX, MPAKTHUECKUX
3aHSITUH, TPYNTIOBBIX W WHAWBHIYQTbHBIX KOHCYJIbTAlUH, TEKYIIEro KOHTPOJIS
U TPOMEXKYTOYHOH arTeCTallid, COJACpIKAIUE CIEHUATU3UPOBAHHYI0 MeOelb,
KOMIIBIOTEPHI C OAKIIOYCHHEM K ceTH MHTepHeT (HeorpaHHYEHHBIN JOCTYIT) U
o0eCTieueHNEM JIOCTYMa K CHUCTEME BUPTYAIbHBIX MAIIUH; IEMOHCTPAIIMOHHOE
o0opyioBaHuE (MHTEPAKTHBHAS JOCKa OOpaTHOW MPOEKIMU, IPOSKTOP,
9KpaH [JIsl IPOEKTOpa), MapKepHas J0cka, AocTyn k OecrpoBoanou cetu WI-FI,
a TaKk)Ke TMOMEIIEHUE IS CAMOCTOSTEIBHOM pabOThl OCHAIIEHHOE KOMITBIOTEPAMH
C MOAKIIIOUECHUEM K ceTH MHTepHEeT (HeOrpaHWYCHHBIN TOCTYI) U 00eCTICUeHUEM
JIOCTYTIA B AJIEKTPOHHYI0 WH(POPMAITMOHHO-00pazoBarenbHyto cpeny COVY.

11
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