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1. HEJIX OCBOEHUA

1.1

Iens - chopMupoBaTh CHOCOOHOCTH K IO3TAITHOMY PELICHHIO 33/1a9H 110 00ECIIEIEHHIO JOJITOBPEMEHHOT0, IIETIOCTHOTO
XpaHEeHUs! NaHHBIX U IJIaHUPOBaHMIO 3G PEeKTUBHOTO AOCTYyMA K AaHHBIM B PB/I.

1.2 | 3agaumn:

1.3]1. Co3nats obmmee MpeAcTaBIeHHE O COBPEMEHHBIX TEXHOJOTHAX pa3paborku B/l Ha ocHoBe pasmmunbix M/,

1.4]2. CdopmupoBaTh yMeHHE BBHIOHpATh ONTHMAJIBHEIH HA0Op OTHONIEHWH M aTpHOYTOB, CBSI3eH M Pea30BBIBATH B
PCVYB/] ¢ cobmoaennem TpeboBaHU OU3HEC-TOTUKY TIOCTaBJICHHOM 3aauH;

1.5]3. OOBICcHUTH 3aBUCHMOCTH d(dexTruBHOCTH paboTsl PBJl oT mpomecca MOIEMTUPOBaHUS AAHHBIX MPU
IIPOEKTUPOBAHUHU U HOPMAIHM3AIUH, a TAKXKe IPsIMOE BIUSHUE TPAH3aKLUI U OrpaHHYEHUH JOCTYITHOCTH JAHHBIX NIPH
cobmoaeHny HHHOPMALMOHHOM 6€301acHOCTH Ha 00ecIIeYeHNs] MAKCUMAIIbHON JIOCTYITHOCTHU JaHHBIX.

1.6 | 4. Hayuuts pa3zpabatsiBaTh 3anpockl Ha si3bike SQL ¢ yuerom onTumu3anuu BpemeHu ucnonHeHus ux 8 CYB/I.

1.7 | Amonc: Moayns B/l mpeaocTaBisieT BO3MOKHOCTD CITYIIATENI0 03HAKOMUTBCS C TEOPETUUECKUMH ocHOBaMHU b1, B Tom
4HCIIe ¢ MOAENAMH AaHHBIX, PEIALHOHHON anreOpoi, TpaH3akusaMu U Metogamu obecriedenus b B BJI. A taxxke naer
HaBBIKHM Ha MPAKTHIECKUX NPUMEPax MPONTH UK POeKTHpoBaHus bl 1 HAyIUTHCS CaMOCTOATENHHO MICATh 3aIPOCHI
Ha s3b1ke SQL.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOI ITIPOT'PAMMBI
Brnox OIT: b1.0

2.1 TpeboBanus K l'[pe)lBa]PI/lTe.]'ILHOﬁ NOJAroTOBKe 00y4arolerocs:
2.1.1 | OOBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE
2.1.2 | BpluucnuTeIbHBIC MAIIUHBL, CETH U CHCTEMBI

2.2 JucuuILIMHBI (MOLY/IH) U IPAKTHKH, ISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILIHHBI (MOAYJ/Is1) HE00X0AMMO KAK

npealecTByoIee:

2.2.1 |CereBble TEXHONOTUU
2.2.2 | AHanu3 NaHHBIX U AHAIUTUKA B IPUHATUY PELICHUI
2.2.3 | HadopmMannoHHO-aHATUTHYECKHAE U HHTEJICKTyaIbHbIE CHCTEMBI
2.2.4 | CucrteMbl NOJAEPKKU PUHITUS MHOTOKPUTEPUAIILHBIX PELICHUH B YIIPaBICHUU
2.2.5 |IoaroroBka K Ipomeaype 3amuThl M 3aIINTa BBITYCKHOH KBaTH(UKAIHOHHOH pabOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

OIIK-4: Cnoco6eH NOHMMATH NPUHUMIBI Pad0oThl HHGOPMALIMOHHBIX TEXHOJIOTHii, MCI0JIb30BATH HH(POPMALHMIO, METOABI U
NporpaMMHbIe cpeAcTBa ee cOopa, 00padoTKU U aHAJM3A UIs1 HHPOPMALIMOHHO-AHAJUTHYECKON NMOJAePKKH NPHUHATHS
yHpaBJieHYeCKUX pelleHuit

3HaTh:

OIIK-4-33 JlocTonHcTBa M HepocTaTku M/|

OIIK-4-32 TexHonoruu npoexrtuposanust PbJI

OIIK-4-31 Metonsl u cpeacTBa HHGpOPMAIIMOHHON 0E€30MACHOCTH

Ymerb:

OIIK-4-Y2 MoaenupoBaTh 1aHHBIE

OIIK-4-Y1 IIpoextupoBats PBJ]

Baaaernb:

OIIK-4-B2 Pazpabotkoit n ammuaucTpupoBanreM Microsoft SQL Server u PostgreSQL

OIIK-4-B1 A3sixom SQL

4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinosn
TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl

Pazgen 1. lanubie. Moaenu
AaHHBIX M1 MeToabl J0CTYNA
K JaHHBIM.




1.1 Jannbie. MonenupoBanue 2 OI1K-4-32 JI1.2 JI1.3 KMI1,K P1
naHHbIX 1 M. MeTtonpl OIIK-4-Y2 JI1.5J11.6 M3
JocTyna K JaHHbM /JIek/ JI1.7 J11.9
JI1.10 JI1.11
JI1.12 J11.13
JI1.17
24
Paznea 2. IIpoekTupoBanue
B/I. KonnenryaabHbIH
stan. Kpurepuu ouenku
Moaeau
2.1 ER-monens. Hotanus Yena. 2 OIIK-4-32 JI1.2 JI1.5 KMI1,K P1
Horanus IDEF1X, IE /Jlex/ OIIK-4-33 J1.7 M3
OIIK-4-Y1 222537
OIIK-4-V2
2.2 Jlaboparopnas padoral. 3 OIIK-4-V1 JI1.3 JI1.6 KMI1 P1
gacTsl. MH(omornyeckas OIIK-4-Y2 JI1.9 J11.10
MOJIeNb JaHHBIX /J1ab/ OIIK-4-B1 JI1.11 J11.12
JI1.13
24
Pazgen 3. IIpoekTpoBanue
BJ. Jlormuecknii 3Tam.
Hopmanuzauus (1HD-
6HD)
3.1 [IpeobpaszoBanus B 2 OIIK-4-32 JI1.2 JI1.5 KM2 P1
IOCJIEN0BATENLHOCTH OIIK-4-33 JI1.7
HOpMaTbHBIX (hopMm: 1HD, OIIK-4-V1 22 3597
2H®, 3H®D, Boiica-Kona, OIIK-4-Y2
4H®, SH®, 6HO /Jlex/
32 JlabopaTopHas paboral. 3 OIIK-4-Y1 JI1.3 J11.6 KM1 P1
yacTh2. Jlatamornueckas OIIK-4-V2 JI1.9 JI1.10
MOJIeITh TaHHbIX /J1ab/ JI1.12 J11.13
Jd1.17
23 D4
Paznen 4. Peasiunonnast
aaredpa
4.1 Ornepanuu pensiuOHHON 2 OIIK-4-B1 JIT.7 JI1.10 KM1,K P2
anreOpsI /JIex/ J1.17 M2
21
4.2 Jlabopartophas padora2. 2 OIIK-4-B1 JI1.3 JI1.6 KM1 P2
Paspaborka BJ1 /J1a6/ JI1.12 J11.13
3133 36
43 [IepexpecTHas npoBepka 9 OIIK-4-B2 JI1.3 JI1.6
JlaGoparopHoii paboTsil. JI1.12 JI1.13
IMepconansusie 3amanus /Cp/ 313236
Paznen 5. A3bik SQL -
rpynna DDL
5.1 Omnepatopsl Create, Alter, 1 OIIK-4-B1 JI1.3J11.6 KM2,K P3,P2
Drop /JIex/ OIIK-4-B2 JI1.12 J11.13 Ml
3133 36
5.2 Jlaboparopnas padora3. 12 OIIK-4-B1 JI1.1 J11.3 KMI1,K P3
Pa3pabotka Tpurrepos /J1ad/ OIIK-4-B2 JI1.4 J11.6 M2
JI1.8 JI1.14
JI1.15 J11.16
22333537
Paznen 6. SA3bik SQL -
rpynna DML u onepaTtop
Select
6.1 Omneparopsr Insert, Update, 2 OIIK-4-B1 JI1.3J11.4 KM2 P3,P4
Delete, Select /JIex/ JI1.6 JI1.16
JI1.17

3133




6.2 JlabopaTopHas pabota4. 3 10 OIIK-4-B1 JI1.1J11.3 KM2 P4
Paspabotka ITpoueayp u OIIK-4-B2 JI1.4 J11.6
¢ynxunit /J1a6/ JI1.8 J11.14
JI1.15 J11.16
222536 37
6.3 [TepekpecTHast mpoBepka 3 10 OIIK-4-V1 JI1.8 JI1.13
JlaboparopHotii paboTe12. /Cp/ OIIK-4-B1 JI1.15 J11.16
OIIK-4-B2 93
Pasznen 7. Uupexcauus
7.1 CTpyKTYpBl HHAEKCOB U 3 2 OIIK-4-B2 JIT.1JI1.11 KM2 P4
uHAekcupoBanus /Jlex/ JI1.13 J11.14
JI1.17
393 D6
7.2 [TepexpecTHas nmposepka. 3 8 OIIK-4-B1 JIT.1JI1.3
Jla6opaTopHoii pabotsi3 /Cp/ OIIK-4-B2 JI1.4 J11.6
23
Paznen 8. Tpanzakuuu u
JKYpHATU3A M
8.1 Tpanzakiun. XKypHan 3 2 OIIK-4-B1 JI.12 J11.15 KM3 P4
Tpanzakuuit /Jlex/ OIIK-4-B2 JI1.16
93
Pazgen 9.
HNudpopmanuonnas
0e30macHOCTh
9.1 Wndopmaunonnas 3 2 OIIK-4-31 JI1.8 JI1.15 KM3 PS5
6e3omacHocTh /JIex/ OIIK-4-B2 JI1.16 J11.17
393 D6
9.2 Jlaboparopnas paboras. 3 4 OIIK-4-31 JI1.3 J11.4 KM3 P5
JuckpenimoHHbIN MeTo OIIK-4-B2 JI1.6 JI1.8
samutel bJ] /J1a6/ JI1.13
33 D6
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTponsHoe I_EI){OBepﬂeMme B
KM MepOTIpUATHE JMKATOPBL OINpPOCHI AJIs1 TOATOTOBKH
KOMIICTEHIIN I
KM1 KonTponbHast OI1K-4-32;0I1K-4- 1.1. JaiiTe onpeeneHus: 4To TaKoe JaHHbIe, HHPOPMAIHS,
paboral. 4! WHTEpIpeTaIys JaHHbIX. [[okaxuTe Ha mpuMepe, KAKUMHU CBOHCTBaMHU
[IpoexTupoBanue u o0anaroT JaHHbIe U HHPOpPMaLus. B 4eM NpuHIHMITHAIEHOE OTIINIHE
paspabotka BJ] ¢ JIAaHHBIX OT MH(OpPMAIIHH.
COXpaHEHHEM 1.2. Jatite onpenenenus: yro takoe bJ[, CYB/I. Jlokaxxute Ha
LIETTOCTHOCTH T10 MpuMepax B 4eM 3axirouarorcs ocHoBHbIE 3a1aun B u CYB/I.
cpencTBaM ITepeuncnure qocronnctsa u Hepoctatku b/l u CYB]] B ob1em Bune
MEXaHU3MOB 1.3. [lepeuuncnute, B o01IEeM BUJE, KaKue 3a/la4l PEIIalOT
TPUTTEPOB Metonbl OCTyA K JaHHBIM. HazoBHTE Tpr METO/Ia TOCTYIIA K TAHHBIM.

JlaiiTe cpaBHUTENBHYIO OIICHKY TPEX METOMIOB JOCTYIIA TI0 KPUTEPHSI:
CKOPOCTH JI0CTYIIa, BpeMsl IIpeIBapUTENBHON 00pabOTKH, pa3zMepsl
CHELUAIN3UPOBAaHHBIX CTPYKTYP.

1.4. Jaiite onpenenenue ans Moaenu AaHHbIX. [lokaxuTe B
rpadudaeckoM n300paxXeHU! MATh IPUMEPOB CTPYKTYP Pa3IUIHBIX
Mozeneil qanHbIX. OnunmTe 0cOOCHHOCTH B pazindHbix M/] Bcero
cocTaBa MOJIEIICH JAaHHBIX B OOIIEM BH/IE.

L.5. Uepapxuueckas monenb. [laiite onpeneneHus amus:
CTPYKTYpPbI MOJIENIH, CBOMCTB, TOCTOMHCTB U HEAOCTATKOB. ONHIINTE
00BEKTHI, BXOAALIME B CTPYKTYpY Mozenu. [IpuBeaure npumMe 3aaadu ¢
peanusauueil B uepapxuueckoi M/JI.




KM2

KonrponbHas
pabora 2.
[IpoekTHpOBaHHE U
paspabotka BJ] ¢
AHAJTMTHYCCKAMHU
nporeaypaMu\pyHK
IUSIMHA TS
obecrieueHus OM3HEC
-JIOTHKH

OIIK-4-Y2;0I1K-4-
V1

2.23. OnumuTe Henu U 33a4d TPUKIaIHOTO U MPEAMETHOTO
MoAX0Ja NpUMEHSIEMBIX TIpHU NpoektupoBanuu bJI. laiite
CPaBHHTEIBHYIO OIIEHKY 3THX MOAX0A0B. Ha mprmMepe mokaxuTe
NPUHIUHAAIBHBIC OTINIUTENbHBIC YePTHI IPUKIIAIHOTO U IPEIMETHOTO
M0/1X0J10B K npoekTupoBanus bJI.

2.24. Jaiite, B o0I1eM, onucaHue Ieiel 1 3a1a4 nporecca
MOJIETTMPOBAHNS TaHHBIX. ONHIINTE CBOICTBA M XapaKTEePUCTHKI
Mozeneit qanHbIX. [TokaxuTe Ha mpuMepax rpadudeckoe
NpeACTaBIEHHE CTPYKTYP, IPUMEHSIEMbIX P COBPEMEHHOM
MOJICTTHPOBAHUH JTaHHBIX.

2.25. CdopmynupyiiTe MoCIenoBaTeIbHOCTh UX 3TAINOB
npoexktupoBanus b/I. Onumure 1enu, 3a1a4u U MOJEIH, KOTOpbIe
CTpOSITCS TIPH NIPOBEICHUM NIEpBOro 3Tana npoektuposanus bJI. Ha
pUMepe MOKaKHUTE rpahpuIecKyro HHTEPIPETAIHIO JII000H U3 Moernel
HEPBOro 3Tara NpoexkTuposanus b1

2.26. ChopMynupyiiTe Mociea0BaTeIbHOCTL UX 3TANOB
npoektrpoBanns bJl. OnmmmTe menu, 3aqa4u ¥ MOJEIH, KOTOpBIe
CTPOSTCS MPU IPOBEAEHUHU BTOOTO 3Tana npoektuposanus bJ[. Ha
pUMepe MOKaKUTe rpaduuecKyro MHTEPIPETaLuUIO JIF000H U3 Moeneit
BTOpPOro 3Tana npoektuposanus b/I.

2.27. ChopmynupyiiTe MOCIeN0BaTEILHOCTh UX 3TAINOB
npoektupoBanus bJl. OnumuTe nenu, 3aqa4n, CXeMsl H MOJEINH,
KOTOPBIE CTPOSITCS IPH MPOBEIEHUH TPETHET0 3Tara NPOEKTHPOBAHUS
B/1. Ha mpumepe mokaxkute rpadMueckyto HHTEPIPETannio Jo00i 13
CX€EM HJIM MOJIeJIEl TPeThero 3Tamna npoekTuposanus b1

2.28. Cdopmynupyiite 0CHOBHBIE MOHATHS MoAenn CyLIIHOCTb-
Cas3s. [lonpobOHee, ¢ mprMepaMH OCTaHOBUTECH Ha OHITHH
CymHOCTh. YKaXXUTE IeNN U 33/1a9H. PeIaeMble IPH IPOSKTHPOBAHUH
B/l peanu3zys mogens CymHOCTb-CBs3b. YKaXHUTe 00JIaCTH MPUMEHEHUS
JTaHHOM MOJIeNIn, JOCTOMHCTBA U HEIOCTATKH.




KM3

DK3aMeH

OIIK-4-31;0I1K-4-
32;0I1K-4-33

3.1. JHaiite onucanue nmpouecca HopManu3zauuu. YTo npoucxoauT
C JaHHBIMH B Ipoliecce HopManu3auuu. KakoBel JOCTOMHCTBA U
HEJOCTATKH IIPOoIiecca HOPMAIH3AINH. SIBISETCS T HOPMATH3aIHs
o0s3aTenbHOM U1 Beex B/ 6e3 uckmouenusl.

3.2. Jaiite TouHBIE ONpeAeTIeHUs] BCEM 7—MHU HOPMaJbHBIM
(opmam. JlokaxxuTe, 9TO MTOCIEIOBATEIFHOCTE H3 HOPMAIBHBIX (OpM
MOXET OBITh TOJIBKO OHO3HAYHON M M3MEHATH ee Henb3s. [lokaxuTe Ha
npuMepe nporecc Hopmanuzanuu mo 4HO.

3.3. JlaiiTe TOuHbIE OMPEETEHUSI BCEM /—MU HOPMAJIbHBIM
¢opmam. [lepeunciure TOCTOMHCTBA M HEJOCTATKH XapaKTepHbIE I 7
-MH HOpMaJbHEIX (hopM. [Tokaxkute Ha mpuMepe Iporecc
HopManu3amu no 4HO.

3.4. JlaliTe TouHbIE omnpeseNieH!s] BCEM 7—MH HOPMaJlbHbIM
dhopmam. [TogpobHEE pacCMOTPUTE XapaKTepHbIE 0COOCHHOCTH, IIEN U
3agaun 1H®. [Tokaxure Ha 3X pa3NMUHBIX 3a/1a4ax MpoIecce
npuBeneHust K |H®, pe3ynpTaToM BBIOJIHEHUS KOTOPOTO OyAeT
COBEPIICHHO Pa3HBIil yPOBEHb IEKOMITO3HIIIH OTHOCHTEIBHO JaHHBIX.
3.5. JaiiTe TOuHBIE OIpPEAEIEHUS BCEM /—MHU HOPMAJIbHBIM
(dhopmam. [TogpoOHee paccMOTpUTE XapaKTepHble 0COOEHHOCTH, LIeNU U
3amaun 2H®. JlaiiTe onpeneneHus BCe COBPEMEHHOM KilacCHu(DUKaIuu
TIOHSTHSI CBOMCTB KIIIOUEH

3.6. JlaiiTe TOUHBIE OIPEAEICHUS BCEM /—MHU HOPMAJIbHBIM
¢dopmam. [TogpoOHee paccMOTPUTE XapaKTepHbIE 0COOCHHOCTH, LICITH U
3aiaun 3HO. [Tokaxkute Ha 3X pa3smUYHBIX 3a/1a4ax MpoIece
npuseneHns kK |HO-3H®D, pe3ynpraToM BBITIOIHEHUS KOTOPOTo Oyner
COBEPILIEHHO Pa3HbIi YPOBEHb JEKOMIIO3UIIMH OTHOCUTENBHO TaHHBIX.
3.7. JlaliTe TouHbIE omnpeseNieH!s] BCEM 7—MH HOPMalbHbIM
(dhopmam. [TogpobHEE pacCMOTPUTE XapaKTepPHbIE 0OCOOCHHOCTH, IIEN 1
3anaun H®boiica-Konna. [lokaxure B cpaBHEHHMH Ha KOHKPETHOM
npuMepe NPUHLUUINAIbHbBIE PA3INUus B pe3ysibTaTax Moerneit
npuBeneHHbIX K 3H® u k Hdbotica-Konna.

3.8. JaiiTe TOuHBIE OIpPEAEIEHUS BCEM /—MHU HOPMAJIbHBIM
(dhopmam. [TogpoOHee paccMOTpUTE XapaKTepHble 0COOEHHOCTH, LIENU U
3anaun 4HO. [Tokaxkute Ha 3X pa3IMYHbIX 337a4yax MpoLEcC
npuseneHns k | HO-4H®D, pesynpraToM BEIIOIHEHUS KOTOPOTO OymeT
COBEPILCHHO Pa3HbIil yPOBEHb JEKOMITO3UIIH OTHOCUTEIBHO NaHHBIX.
3.9. JlaiiTe TOUHbIE OMPENEIEHUSI BCEM /—MU HOPMAJIbHBIM
¢opmam. ITogpobHEE paccMOTPUTE XapaKTepHBIE 0COOCHHOCTH, LIEITH U
3anaun SHO. [Tokaxure B CpaBHEHUU Ha KOHKPETHOM IIPUMEpPE
NPUHIHUNKANBHBIE PAa3IHYUs B pe3yabTaTax MoJiesiel MpUBeIeHHbIX K
SH® u x 6HO.

3.10. JlaiiTe TOuHBIE OIPENETIEHUsI BCEM /—MHU HOPMAaJIbHBIM
(dhopmam. [TogpoOHEe paccMOTpUTE XapaKTepHbIE 0COOEHHOCTH, LIENU U
3agaun 6H®. ITokaxuTe B CpaBHEHUH Ha KOHKPETHOM IIpUMepe
NPUHIUIAAIBHBIE PA3IAYMS B PEe3yNbTaTax MOJIeNeH IIPHBEACHHBIX K
S5H® u x 6HD.

3.11. Chopmynupyiite u pa3bsCHUTE 8 KPUTEPUEB, UCIIOIb3YEMBIX
JUIsl OLIEHKH JlaTa-noruueckoit monenu. [Iposenute oueHky Bamiei nata-
JIOTHYIECKOH MOJETH 13 Ta00PaTOPHOTO IUKIIA IT0 TUM KPHTEPHSIM.
Jlokaxxute, 9TO BBI IPOBEIH AOCTATOUHYIO HOPMATU3ALUIO IS

3¢ (PEKTUBHOTO PEIICHUS TOCTABICHHOH B 1a00OPaTOPHOM LIUKIIE
3aJ1a4u.

3.12. OnuuuTe Npoueccsl, KOTOPLIE MPUBOAAT K MOCTPOEHHIO
moneneit Fully Attributed, Key Based, Transformation Model. Jlaiite
MOCTaHOBKY IIEJH JUTs KaKIor u3 Moaeneit. Chopmymupyiite
ompeneneHnss 00bEKTOB KaXIOW U3 MOJIeIel 1 UX CBOMCTB. YKaKUTE
00JIaCTH MIPUMEHEHNUS KaX 0! U3 ITUX MOJEIH.

4.1. Jlatite ocHOBHBIE MOHsATUS PensunonHoi anredpsl Koana.
[MpommrocTpupyiiTe Ha IpEMepe Pa3IHIHs B PEIALHOHHON anredpe u
PETSMHIOHHOM UCUHCICHUN

4.2. JlaiiTe MOHATHS MapaMeTpOB XapaKTEPU3YIOIIMX OTHOLICHHUE:
HOpMa, KapIUHAJIbHOE YHUCIIO, CTENEHb, MOILHOCTb.
[MponmmrocTpupyiiTe Ha MPUMeEpE PA3TNINSA B IEPEIHUCIICHHBIX BBIIIIE
XapaKTEePUCTUKAX OTHOIICHHS.

5.1. VYKaxuTe MepenoMHble dTanbl B CTaHAapTH3auuu si3bika SQL.
IMTokakxuTe MOTYTEHOCTD M pa3OHeHHe Ha YPOBHH IIPHHSATEHIC B
cranaapTax s3bika SQL.

5.2. [epeuncnure ocobenHoctu a3bika SQL. CpaBHHTE ero ¢




JF0OBIM M3BECTHBIM BaM S3bIKOM, MTO3HLIHOHUPYIOLIIUMCS KaK SI3BIK
paboThI ¢ JaHHBIMU, HaIpUMeEP sA3bIK R. YKaxuTe 1OCTOMHCTBA U
HeIoCTaTKu s361ka SQL.

5.3. Iepeuncnute 4 rpynmns! onepatopoB s3bika SQL. IMokaxute
MPUHIHUIKATBHBIE PA3IHYUs MEXIY ONlepaTopaMy dTHX TPYII U
orepaTopaMy OJHOU TPYIIIBI MEXKTy COOOM.

5.4. INepeuncnute 7 00BEKTOB, K KOTOPEIM BO3MOXKHO
npuMeHnenue oneparopos rpymnnsl DDL. ITpusenure npumepst
3anpocoB Ha s3bike SQL uHCTpyKumii ¢ oneparopamu rpymnmnsl DDL ¢
00BEeKTaMH THIIA TaOJIHIIA.

5.5. INepeuncnute 7 00BEKTOB, K KOTOPBIM BO3MOXKHO
npuMeHeHue oneparopos rpynnst DDL. IIpuseaure npumepst
3anpocoB Ha s3bike SQL nHCcTpykumii ¢ oneparopamu rpymnmnst DDL ¢
00bEKTaMU THTIA XpaHUMasl TIPOIIEAypa.

5.6. INepeuncnute 7 00BEKTOB, K KOTOPBIM BO3MOXKHO
npuMeHeHue onepatopos rpynnsl DDL. [IpuBeante npumepsl
3anpocos Ha a3bike SQL nHcTpykimii ¢ onepatopamu rpynnst DDL ¢
00BEKTaMH THIA CKATAPHAS U TaOIHIHAS (QYHKITHH.

5.7. [epeuncnure 7 0OBEKTOB, K KOTOPHIM BO3MOKHO
npuMeHeHue onepatopos rpynnsl DDL. [Ipuseante npumMepsl
3anpocos Ha a3bike SQL nHCcTpyK1mii ¢ onepatopamu rpynmnst DDL ¢
oObexTamu Tuna DMLrpurrepst.

5.8. Iepeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOKHO
npuMeHenue oneparopos rpymnnsl DDL. Ilpusenure npumepst
3anpocos Ha a3bike SQL nHCTpyK1mii ¢ onepatopamu rpynmnst DDL ¢
00BEKTAMH THUIIA UHJIEKCHI.

5.9. Jaiite onpenenenue oobekT Tpurrep B bJI. O0bsicHUTE 1enu
W 3a7a9M 3TOro 00BeKTa. JlaiiTe onrcaHne CBOHCTB M XapaKTePHCTHK
TpurrepoB B SQL Server. CpaBHHTE U MOKaXUTE NPUHIIUNHAIBHEIE
paznuuus Tpurrepos it SQL Server u PostgreSQL.

5.10. JaiiTe oOmme XapakTepuCTHKN THMA JBIHHBIX [laTta n BpeMs
g SQL Server u PostgreSQL. ITokakute Ha npuMepe OTIUYUTEIbHBIE
ocobeHHoCTH 3TOro Tuna AaHHex 11 SQL Server u PostgreSQL.
Kakoe BiausiHuE OKa3blBaeT TUIM3ALMs HA JOMEHHBIE OrpaHUYEHHUS
LEIOCTHOCTH.

5.11. Jaiite o0uye XapakTeprUCTUKH CUMBOJIBHOTO THIA JAaHHBIX
st SQL Server u PostgreSQL. TTokakuTe Ha puMepe OTINYUTEIbHBIC
0coOeHHOCTH 3TOro TUMa HaHHBIX It SQL Server u PostgreSQL.
Kakoe BustHHIE OKa3bIBaeT THITM3ANMS HA JOMEHHBIC OTPaHUYCHHS
LETOCTHOCTH.

5.12. JlaliTe o0mue XapakTepUCTUKU YUCIIOBOTO THIA JaHHBIX IS
SQL Server u PostgreSQL. ITokaxkute Ha npuMepe OTIUUUTENbHBIE
ocobeHHoCTH 3TOro TUNa AaHHbIX 11 SQL Server u PostgreSQL.
Kakoe BiausiHUuE OKa3bIBaeT TUIM3ALMS Ha JOMEHHbIE OrpaHUYCHHUS
LEIOCTHOCTH.

5.13. JaiiTe o0mme XapakTepUCTUKU THUIIOB JAHHBIX,
MIPUMEHSIEMBIX [ XpaHeHus O0JbIINX AaHHBIX, A1 SQL Server u
PostgreSQL. [Tokaxxute Ha MpUMepe OTIMIUTENEHBIE 0COOCHHOCTH
storo tuna gaHHbIxX At SQL Server u PostgreSQL. Kakoe BiusiHue
OKa3bIBAaeT THITU3aLUS HA JOMCHHBIC OTPAaHUYEHHS I[ETTOCTHOCTH.

5.14. CpaBHuTe 0c0O0eHHOCTH 00pPabOTKH M TEXHOJIOTHA JTAHHBIX
OOJIBIIMX TUIIOB HAa MpUMepe OMHAPHBIX (aiioB maHHBIX 11 SQL
Server u PostgreSQL.

5.15. 3anumure 1mo 3 WHCTPYKUHUH JUI 3X ONEepaTopoB TPYIIIBI
DML, oTnuyaromiyecs He TaOIUIIaMu/TosIMHU, a (HOpMaTTbHOMN 3aIHChI0
BHyTpeHHero Habopa onepaTtopoB. OObsICHITE 0COOCHHOCTH
UHJICKCUPOBAHHS U BO3MOXKHOCTU HECAHKI[HOHUPOBAHHOTO JOCTyIa
NPY UTHULMUPOBAHUU UHCTPYKIUH U3 KIMEHTCKUX MPUIIOKEHUH.

6.1. Knaccugummpyiire tpedoBanus k 6e3omacHoctd B/ mo
3aBUCHMOCTH/HE3aBUCUMOCTH OT JaHHBIX. OOBSACHNTE HAa IpHMepax
BJIMSAHUE BceX TpeboBaHuil Ha O6e3omacHOCTh B/I.

6.2. Yto Takoe HECAHKIIMOHUPOBAaHHEIA gocTyn. ChopmyaupynTe
QITOPUTM JUTSA 3AIIUTHI JAHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.
INoxaxxuTe Ha IpUMepe cBoeil 1abopaTopHOIl pabOTHI BO3MOXKHOE
MIPUMEHEHUE KOMIUIEKCHBIX Mep 3allUThl OT HECAHKLIMOHUPOBAHHOTO
JlocTyna.

6.3. Cranpaptusanus nHOPMAIMOHHON Oe3omacHocTH. KTO
SIBIISIETCSl pa3pabOTUMKOM MeXIyHapoaHoro cranaapra b




(“Kpurepusix oneHKH HaJeKHBIX KOMIIBIOTEPHBIX cHcTeM ). Omumure
CTPYKTYp MexxayHapoaHoro ctanaapra Ub - “Kpurepusx onenku
Ha/IeXKHBIX KOMIIBIOTEPHBIX cucTeM . IIpuBenuTe npuMepsl HECKOIBKUX
crangapros 1o 1b.

6.4. JlaliTe OCHOBHBIE ITOJIOXKEHHUS 3aKOHA O 3aIUTE JTHYHBIX
naHHbIX B PO. Kak 3TOT 3aK0H ceiyac perilaMeHTupyer padboTy ¢
JIMYHBIMHI JTAaHHBIMH TIOJTb30BaTelIeH U BIUSET Ha pa3paboTKy U
akcmryaTanuio bJ1.

6.5. Jaiite onpenenenue HHGOPMAIIMOHHON 0€30MaCHOCTH.
Kaxkoga B3anmuas cBs13b QyHKIMH CYB/] 1o coXpaHeHNIO IeT0OCTHOCTH
¥ KOH(UICHIIMAIFHOCTHU JaHHBIX. KakoBBI TpH OCHOBHBIE 33/1a41
CYB/.

7.1. Jaiite onpenenenue TpaHsakuuu. B kakux 3amadax He
00s13aTeNIBHBIM SBIIETCS TpuMeHeHne Tpan3akunoHHbIX CYBJI. [laiite
ONMCAHNUE CBOMCTB TPpaH3aKLUil.

7.2. [lokaxkute BIMsAHME TpaH3aKLUHUA Ha COXpAaHEHUE
IIETIOCTHOCTH B KaXKIIOM KJIacCe COTTIACHO C KITacCH(UKANI
nenocTHoCTH. JlaiiTe hopManbHyro 3anuch onepaTopos rpymmst TCL
si3pika SQL.

7.3. JlaiiTe onpenenenue xypHana tpaH3zakuuid. OnuimunTe
CTPYKTYpY (aiina xxypHasia TpaH3aKIHH.
7.4. Jaiite onpezneneHue KOHTPOJIbHOU TOukU. [Tokaxkure

aJITOPUTM JI€HCTBUI IPU PA3NIUYHBIX COCTOSIHUS TPaH3aKIUH U
KOHTPOJILHOM TOYKH B MOMEHT COOSL.

7.5. OnuiuTe KakoBa CTPYKTypa >KypHaia TpaH3akuui B SQL
Servere. Kak B3auMocCBsI3aHbI MOJICIIM BOCCTaHOBICHUA B/,
noanepxusaemblie B SQL Server ¢ mpolieccoM ycedeHHs sKypHaa
TpaH3aKIUH.

7.6. OnumuTe aaropuTM IMpolecca yCeueHus KypHaia
TpaH3akuuil. OObACHUTE, TIOUEMY YCEUEeHHE KypHana TpaH3aKIHi
BIIMSET Ha BOZMOKHOCTH BOCCTAHOBJICHHUS ITOCIIE COOEB.

7.7. Jaiite ompenenenne sxectkoro c6ost. [TokaxuTe anropuTMBs
BOCCTAHOBJICHHUS TTOCTIE KECTKOTro c00sl. B ueM npuHIUnuansHoe
OTJINYHME BOCCTAHOBJIEHUE IIOCIIE )KECTKOTO U MATKOT'O COOEB.

7.8. Jaiite ompenenenne Markoro coos. [Toxaxure anropuTMEI
BOCCTAHOBJICHHUS TTOCTIE MATKOTO c00s. B uem npuHIunuansHoe
OTJINYHME BOCCTAHOBJIEHUE IIOCIIE )KECTKOTO U MATKOI'0 COOEB.

7.9. [aiite ompenenenne u 00JIacTh MPUMEHEHUS OIIOKHPOBOK
JTAHHBIX TIPH BRITIOJTHEHNH TpaH3aknuii B B/[. Ha ocHOBe G10KMpOBOK
MOKaXKUTE pa3Indue Mojeneil ONTHMUCTUYECKOTO U
MECCMMUCTUYECKOTO MapauleIu3Ma.

7.10. JaiiTe onucanre aHoMaluii, KOTOpPbIE
JIOIYCKAIOTCS/HEOMYCKAIOTCS B PA3IMYHBIX PEKUMAaX U30MIALUH
TpaH3akuuid. Ha ocHOBe aHOMasIMii MOKaXUTe pasinyue MojaeIeu
ONTUMHCTUYECKOTO U MECCUMUCTHYECKOTO MapauIeIn3Ma.

7.11. Onuuure ypoBHU U30JLUU TPAH3AKLUN «TPSA3HOE YTCHUE)
U «4HCTOE UTeHue». JlaiiTe cpaBHUTENBHYIO OLEHKY 0COOEHHOCTEH
JOCTOMHCTB M HEJOCTATKOB 3TUX PEKHMOB.

7.12. Onumute ypoBHH u3omsauuu Tpan3akuuii REPEATABLE
READ u SERIALIZABLE. JlaiiTe CpaBHUTENBHYIO OLIEHKY
0CcOOEHHOCTEH JOCTOMHCTB M HEJOCTATKOB 3THX PEKUMOB.

7.13. Jaiite onpeneneHue TepMUHY “MOMEHTaIbHbBIM CHUMOK .
Kak MOMeHTaIbHBIN CHUMOK CBSI3aH C TpaH3akIUAMH. OOBACHHTE,
MOXHO Ha IpUMepe, KaK H30JIUPYyeTCss MOMEHTAIbHbIM CHUMOK.

8.1. OnumuTe CTpyKTypy (aiiia xpaneHus maHHbIX B B/I.
Onumute cTpyKTypy Oydhepos, ucronbzyemsix CYB] st mpoBeneHus
3aIlpoCcoB OT MoJib3oBarenei. [laiite oOiue maru anropurMa
ucnonb3oBanusi CYB/] nepBUYHON ¥ BTOPUYHON MaMSATH

8.2. JaiiTe omucaHuss 0COOEHHOCTEH CTPYKTYp, MCIOJIB3YeMBIX
CVYB]] s moctpoeHus HHIEKCOB. I1okakiuTe 0COOCHHOCTH CTPYKTYpHI
IUIOTHOTO MHJIEKCA U AITOPUTMA ITOUCKA MO HEMY.

8.3. JlaiiTe onmucaHusi 0COOCHHOCTEH CTPYKTYp, HCIOIb3yEeMbIX
CVYB]] g noctpoeHus HHIEKCOB. I1okakiuTe 0COOCHHOCTH CTPYKTYpHI
pa3pakeHHOTO MHIEKCA U AITOPUTMA ITOHUCKA [0 HEMY.

8.4. JlaiiTe omucaHus 0COOEHHOCTEH CTPYKTYp, MCIOJIB3YEMBIX
CVYB/] s noctpoeHus HHIEKCOB. [1okakiuTe 0COOCHHOCTH CTPYKTYpHI
OMHApPHOTO-AEpeBa M ANTOPUTMA ITOUCKA IT0 HEMY.

8.5. Jaiite onucanusi 0COOEHHOCTEH CTPYKTYp, HCIOIb3yeMbIX




CVYB/] nnsa noctpoeHust HHAEKCOB. IIokakuTe 0COOCHHOCTH CTPYKTYP
XELUIMPOBAHUS U AJITOPUTMA [TOUCKA TI0 HUM.
8.6. CpaBHUTE KJIACTEpHbIE U HEKJIAcTepHble MHIEKCH B SQL
Server o mapameTpam: XpaHeHHE, TOCTPOCHHUS, UCTIOIH30BaHHUE.
CpaBHHUTE HHAEKCUPOBAHKE MPH 3aIlpocax select HHCTPYKIMIA U3
onepaTtopos rpynnsl DML u xpaHumsIx nponenyp.
5.2. Ilepedenn padoT, BbINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue ITpoBepsiemble
UHIUKATOPbI ConeprxaHue paboThI
paboTsI paboTsI .
KOMIIETEeHLIU I
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HUTOI'O 123 Bompoca

1. OO6mue nonarus. Mojenu aanHbiX. (13)

1.1. JaiiTe ompeneNieHns: 9TO TaKkoe JaHHBIE, MH(OPMAIHs, HHTEpIpeTaus qaHHbIX. [lokaxunTe Ha TpuMepe, KaKuMH
CBOICTBaMH 00JTaAOT JaHHBIC U HHpOpManys. B 4eM npuHIMNuansHOE OTINYHE JAHHBIX OT HH(OPMAIHH.

1.2. Haiite onpenenenus: uro takoe b/, CYB/l. Jlokaxure Ha mpuMmepax B ueM 3akitodarorcs ocHoBHBIE 3anaun b/l u CYB/L.
IMepeunciute goctouncTsa u HenoctaTku bJ] u CYB/I B o6iiem Bue

1.3. Iepeuncnute, B o0meM Bue, KaKHe 33a4d penraloT MeTos! TocTyna K JaHHBIM. HasoBuTe Tpu Meronma JOCTyma K
JaHHBbIM. J[aliTe CPaBHUTENBHYIO OLEHKY TPEX METOA0B I0OCTYIA I10 KPUTEPUS: CKOPOCTH OCTYIA, BpeMs NpeIBapUTEIbHON
00paboTKH, pa3Mepsl CHENUATH3UPOBAHHBIX CTPYKTYP.

1.4. Jaiite ompenenenne Uit Moien JaHHBIX. [lokaxnTe B rpadmueckoM H300paXEHUH IISTH IPUMEPOB CTPYKTYP
pa3NUYHBIX Mojeel JaHHbIX. OnHImTe 0COOEHHOCTH B pa3sniuHbIX M/ Bcero coctaBa MoJieNel JTaHHBIX B 00IIEM BH/IE.

1.5. Uepapxuueckast mozaenb. Jlaiite onpeneneHus Aisi: CTPYKTYPbl MOJEIH, CBOMCTB, JOCTOMHCTB M HelocTaTKoB. Onuimmre
00BEKTHI, BXOJIHE B CTPYKTYpY Mozenu. [IpuBeaure mpume 3aiauu ¢ peanusanueil B uepapxuueckoir M/I.

1.6. CereBast Mozenb. [laiite onpeneneHust Asi: CTPYKTYPbl MOJEIH, CBOMCTB, TOCTOMHCTB U HelOCTaTkoB. Onuimmure
00BEKTHI, BXOIINE B CTPYKTYpY Mozaenu. [IpuBeaure mpume 3a1auu ¢ peanusamueii B cereBoir M/1.

1.7. Pensuonnast mozgens. [laiiTe ompeneneHus [s: CTPyKTypbl MOJENH, CBOMCTB, JOCTOMHCTB M HEJAOCTaTKOB. ONUIINTE
00OBEKTHI, BXOJAIIIE B CTPYKTYPY Mozenu. [IpuBequre mpuMe 3a1aqu ¢ peaiau3alieii B pensuonHoi M/I.

1.8. Cemanrudeckass Mojens. Jlaiite onpeneneHus JUis: CTPYKTYpbl MOJENHU, CBOMCTB, JOCTOUHCTB U HEAOCTATKOB. OnuiuTe
00BEKTHI, BXOAALINE B CTPYKTYpY Mojenu. [IpuBeaute npumMe 3a1a4u ¢ peanu3ainuei B cemantuueckon M/1.

1.9. Tunoso-nonHas Mozens. Jlaiite ompeneneHus Ans: CTPYKTypbl MOJENH, CBOICTB, JOCTOMHCTB M HEAOCTATKOB. ONMIINTE
00BEKTHI, BXOJAIINE B CTPYKTYpY Mozenu. [IpuBenure mpuMe 3a1auu ¢ peanu3arueii B THIIOBO-TomHOH M/I.

1.10. OOBEKTHO-OpHEHTHPOBAHHAS MOJeNb. JlaiiTe onpeneneHus Is: CTPYKTYpPhl MOJIENH, CBOHCTB, JTOCTOMHCTB U
HeJO0CTaTKOB. ONHIINUTE 0OBEKTHI, BXOJSAIINE B CTPYKTYpY Mozaenu. [IpuBeaure mpume 3a1auu ¢ peaqusalieil B 00bEKTHO-
opueHTHUpoBaHHOK M/,

1.11. MHuoromepHast MoJieinb. Jlaiite onpeaeneHus Asl: CTPYKTypbl MOJENIHU, CBOMCTB, JOCTOMHCTB U HEJOCTATKOB. OnuiuTe
00BEKTHI, BXOASLINE B CTPYKTYpY Mojenu. [IpuBeaute npumMe 3a1auu ¢ peanuzanueil B MHOromepHoi M/I.

1.12. XML monens. Jlaiite onpeneneHus as: CTPYKTYpbl MOJENH, CBONCTB, JTOCTOMHCTB U HENOCTATKOB. OMUIINTE OOBEKTHI,
BXOZSIIME B CTPYKTYpY Mozenu. [Ipuseaure npume 3anaun ¢ peannsanueid B XML M/I.




1.13. INepeuncnute (yHKINHU, KOTOpBIE BRIMOTHAIOT coBpeMenHble CYBJI. Ykaxure cocraB (hyHKImoHansHO nonHoi CYBJI.
Ompenenure st 7 coBpemennbix CYBJ] coorBercTBue o kpurepusim: Tiin M/, kommanust pa3paboTYHK, Ha3BaHHE BHYTPEHHETO
SI3BIKA IPOTPaMMHUPOBAHUS

2. IpoextupoBanune BJI. Moaens onenku u Beioopa CYB/I. (32)

2.1. [epeuncnute sTansl xu3HeHHoro ukna b/, Jlaiite monHylo xapakTepUCTUKY dTana «IUIaHUpOBaHus pazpabotku blI».
OnuimTe anropuTM MNpOX0oXKIEHUS 3TOrO HTara.

2.2. INepeuncnute 3Tans! xu3HeHHOTO nukina bJI. Jlafite momHyro xapakTepucTHKy 3Tama «Onpenenenne TpeboBaHui K bII».
OnumuTe anTropuTM MPOXOKICHUSI ITOTO ITAMA.

2.3. [Tepeuuncnure stansl xxu3HeHHoro nukia bJI. [aiite monHyto xapaktepucTuky 3rana «COop u aHanu3 TpeOoBaHUI
noJb30Barenei». OMUIINTE aITOPUTM IPOXOXKIEHUS ATOTO 3Tama.

2.4. Ilepeuncnure sransl xu3HeHHOro nukna bJI. Jlaiite nonnyro xapakrepuctuky srana «IIpoextuposanue B/I.
Konnenrtyanpabiit oTam». ONUIIUTE AITOPUTM MPOXOKISHUS 3TOTO dTaIa.

2.5. [Iepeuncnure 3tansl xxuzHeHHoro nukina bJl. Jlaite nomnyro xapaktepucTtuky stana «IIlpoextupoanue B/I. Jlormueckuit
sTam». ONUIINTE ANTOPUTM IIPOXOKACHUS 3TOrO 3Tana.

2.6. Ilepeuncnure sTansl xusHeHHoro nukna bJI. Jlaiite nonnyro xapakrepuctuky srana «IIpoextuposanue B/I.
Ouznueckuii aTamy. ONMUIINTE aITOPUTM IPOXOKAECHUS 3TOTO 3Tala.

2.7. [epeuncimte stans xu3HeHHoro mukia BJI. Jlaiite monHyto xapaktepuctuky dtama «Beidop neneBoir CYB/Iy.
OnuiuuTe anaropuTM MNpoxX0oKIEHUs 3TOTO dTama.

2.8. [epeuncnute sTansl xu3HeHHoro ukina b/, [aiite monnyo xapaktepuctuky stana «Peanmnzanust B/I». Onumure
AITOPUTM IPOXOXKIEHUS ITOT'O JTara.

2.9. [Mepeuncnure stans x)u3HeHHoro ukina bJI. Jlaiite monHyto xapaktepuctuky dtama «[Ipeodpa3oBanue U 3arpys3ka
JaHHBIX». ONUIINTE aITOPUTM MPOXOXKAEHHS 3TOTO 3TAama.

2.10. [lepeuncnute sTansl xusHeHHoro nukna bJI. Jlaiite nonHyto xapaktepucTuky stana «TectupoBanuey. Onuimre
AITOPUTM IPOXOXKIEHUS ITOTO dTala.

2.11. Ilepeuncnure 3Tansl xu3HeHHOro 1ukna bJI. JlaiiTe mONHY0 XapaKTEpUCTUKY dTana «JKCILIyaTanus U
COMpOBOXKAeHHE». ONUIINTE aNTOPUTM MIPOXOKICHHUS ITOTO dTara.

2.12. OnumuTe eIy U 3aa4y IPUKIaJHOro U NPEeAMETHOIo MOoAXoa MpUMEHseMbIX npH npoektupoanuu bJI. laiite

CpPaBHHUTEIBHYIO OLIEHKY 3THX I0aX010B. Ha mpumepe nmokaxute NpUHIMIHAIBHBIE OTINYUTENbHbIE YEPThI MPUKIAIHOTO U
MIpeIMETHOI0 MOJIX0J0B K npoekTupoBanus b/I.

2.13. Chopmymnupyiite 6 KpUTEpUEB I MOJCTH MHOTOKpUTEpHAIbHOM oreHky 3amaa4un Beibopa CYB/I. IIpoBemute oneHKy
st CYBJI yka3zaHHOM TTperioiaBaTeneM.
2.14. CoopmynupyiTe KpUTEpPHH JUIS TPYNIIBI «apXUTEKTYpHBIX Bo3MoxkHOcTed CYBJly», mpumensemoii B

MHOT'OKPUTEPUAIBHON 3a7aull KomuyecTBeHHOM oneHKH npu Beidbope CYB/I. IIposeaute onenky anst CYBJ] ykazaHHoit
IIpenojaBaTesieM.

2.15. ChopmynupyiiTe KpUTEpUH IS TPYIITBI «KOMMYHUKAITMOHHBIE Bo3MoxkHOcTel CYB/Iy, mpumensemoit B
MHOTOKpPHUTEpHAIBHON 3a/1aui KonudecTBeHHOH omneHKH mpu Beiobope CYBJI. Iposenute onenky mis CYB]] ykazaHHOM
IpernoaBaTesieM.

2.16. ChopmynupyiiTe KpUTEpUH IS TPYIITBI «(PYHKITHOHATBHBIE Bo3MoxkHOcTe CYB/I», mpumensemoit B
MHOTOKPHTEpHATIBHON 3a/1a4i KonndecTBeHHOH oneHKH mpu Beidbope CYBJI. Iposennte onernky mis CYB]] ykazaHHOM
MpernoaBaTesieM.

2.17. ChopmynaupyiTe KpUTEpHHU IUTS TPYIIIBI «cpenacTBa paspadorku B/I», mpumeHsieMoll B MHOTOKPUTEPUATBHON 3a1a4n
KomdecTBeHHO otleHKH 1pu Beioope CYBJI. TIposenute onenky mnst CYB]] ykazaHHO# mpemoaBarenem.

2.18. Coopmynupyiite kputepuu Uit rpynnsl «3ddexTuBHOCTS padotel CYB/ly, mpumeHsieMolf B MHOTOKPUTEPUATBHOM
3a/1a4u Kosm4ecTBeHHo oneHku rpu Beioope CYBJI. TIposenute onenky anst CYB/] ykazaHHO# npernogaBaTenem.

2.19. ChopmynupyiiTe KpUTEpUH ISl TPYIITBI «HAEKHOCTh paboThl CYB/I», npruMeHseMoil B MHOTOKPUTEPHATBHOM 3aauu
KonmdecTBeHHo oteHKH ripu Beiobope CYBJI. TIposeaute onenky anst CYB]] ykazaHHO# mpemoaBarenem.

2.20. Chopmynupyiite KpuTepuu IUisl TPYIIBl «TpeboBaHus K paboueil cpene», NPUMEHsEMOl B MHOTOKPUTEPHATIbHON 3aJaun
koruecTBeHHOH otleHKH npu Beibope CYB/I. Tlposeaute ouenky st CYBJl ykazaHHOW mperioiaBaTeiem.

2.21. ChopmynupyiiTe KpUTEPUH TSI TPYIITBI «OCOOSHHOCTH pa3pabOTKU MPWIIOKEHHUN, TPUMEHIEMON B
MHOTOKpPHTEpHAIBHON 3a/1aui KonudecTBeHHOH oneHKH mpu Beidbope CYBJI. IIposenute onenky mis CYB]] ykazaHHOM
IpernoaBaTesieM.

2.22. ChopmynupyiiTe KpUTEPHU JUTS TPYNIIBI «(HHAHCOBBIE KPUTEPHUN», IPUMEHAEMOW B MHOTOKPUTEPHAIBHON 3amadn
KonmdecTBeHHo oteHkH ripu Beiobope CYBJI. TIposeaute onenky ans CYB]] ykazaHHO# mpermoaBarenem.

2.23. Chopmynupyiite KpUTepUH ISl TPYIIIBl «COLUATbHBIE KPUTEPUN», TPUMEHIEMON B MHOTOKPUTEPHATBLHON 3a/1auu
KoruecTBeHHOH oueHKH nipu Beibope CYB/I. Ilposeaure ouenky st CYBJl ykazaHHOH mperioiaBaTesiem.

2.24. [aiite, B o0meM, onmcaHne Ielel 1 3a1a4 mporecca MOJEIHPOBAHUS JaHHBIX. ONHIINTE CBOICTBA W XapaKTEPUCTHKH
Mozeneil qanHbIX. [loxaxuTe Ha IpuUMepax Tpaduueckoe IPeCTaBICHUE CTPYKTYP, IPUMEHIEMBIX IIPH COBPEMEHHOM
MOJICTUPOBAHUY JAaHHBIX.

2.25. ChopMynupyiiTe MOCIeNOBaTEILHOCTh UX 3TANOB MpoektupoBanus bJl. Onummre 1enn, 3a1a4i U MOJCIH, KOTOPBIS
CTpOSATCA TIPH POBEICHNUH NIEPBOTo JTama mpoekruposanus bJ]. Ha mpumepe nmokaxkure rpaguaecKyro HHTEPIPETAIHIO JIF000H 13
MojiesIel nepBoro ATamna npoexkruposanus b/1.

2.26. ChopmynaupyiiTe TOCIEIOBATEIFHOCTD UX 3TanoB IpoekTupoBanus b/l Omummure memm, 3aga4u ¥ MOJICIH, KOTOPBIE
CTPOSATCS TIPH MPOBEICHUH BTOOTO 3Tarna npoekruposanus bJI. Ha mpumepe nokaxxute rpadrdeckyro HHTEPIPETAIHIO 0001 13
MoJielleil BToporo 3rana npoekruposanus b/l

2.27. Cdopmynupyiite mocienoBaTeIbHOCTh UX 3TANoB npoektupoBanus bJl. Onummre uenu, 3aa4du, CXeMbl U MOJIETIH,
KOTOPBIE CTPOSATCS TP MPOBEICHUHN TPEThero dTamna npoekrupoBanus b/l Ha mpumepe mokaxwure rpaguiecKyro HHTEPIPETAIHIO
7r0001 U3 CXeM WIIH MOJIeTIel TPEThero dTamna npoekTupoBanus b/l

2.28. Cdopmynupyiire ocHOBHBIE MOHATHS Moaenn CymHocTb-CBssb. [lonpobHee, ¢ mpuMepaMu OCTaHOBUTECH HA MOHITHUU




CymHoCTh. YKaXuTe IeNU U 33/1a9. peraeMble pu npoekTuposanuu b/ peanusys mozaens CynHocTs-CBsA3b. YKaKuTe 001acTH
NPUMEHEHUS JaHHON MOJEIH, IOCTOMHCTBA M HEJIOCTATKH.

2.29. Chopmynupyiite ocHOBHBIE MOHATHS Moaean CymHocTb-CBsi3b. [lonmpoOHee, ¢ mpruMepaMu OCTAHOBHTECHh Ha MOHITHU
CBs13b. YKaXXHUTE LEIH U 3aJa49H. penraemMble Ipu npoektuposannu bJ] peamusys monens CymHocTs-CBsI3b. YKaXHUTE 00J1aCTH
NPUMEHEHUs JaHHON MOJEIIH, IOCTOMHCTBA M HEOCTATKH.

2.30. OnumuTe OCHOBHBIE MOHATUS HOoTauuu YeHa i npoektuposanus BJI. Beinenure ee 10CTOMHCTBA M HENOCTATKH, a
Taroke o0acTe npuMeHeHus1. CpaBHUTE 10 COOCTBEHHBIM KpuTepusaM ¢ Hotarusamu IDEF1X n [E.

2.31. Onumute ocHoBHbIe NoHATHS HoTanwu IDEF1X nnst mpoextupoBanust bJl. Beigenure ee 10CTOMHCTBA U HEJOCTATKH, a
TaKKe obnacts npuMeHeHust. CpaBHHUTE 110 COOCTBEHHBIM KpUTEpHsM ¢ HoTarusmu Yena u IE.

2.32. Onumure ocHOBHBIE MOoHATHS HOTauuu [E mia npoexktupoBanus bB/I. Beigenurte ee 10CTOMHCTBAa M HEIOCTATKH, a TAaKKe
obnacts npuMeHeHns. CpaBHHUTE 10 cOOCTBEHHBIM KpuTepusaM ¢ Hotarusamu IDEF1X u Uena.

3. Hopmanuzanus. (12)

3.1. JlaiiTe omucaHue npolecca HopManu3auuu. UTo NpOUCXOJMT ¢ JaHHBIMHU B Ipoliecce HopManusauuu. Kakosst
JIOCTOMHCTBA M HEJIOCTATKH IIpoliecca HOPMaN3ayi. SIBiseTcs M HopManu3amus obs3aTenbHoN [t Beex b/ 6e3 nekmodeHus.

3.2. JlaiiTe TOUHBIC ONpEAENeHNs BCEM 7—MH HOPMAaNbHBIM (hopMaM. JIOKaXHTe, YTO MOCIEAOBATEIPHOCTh 3 HOPMAIBHBIX
(opM MOXkeT OBITh TOJIBKO OJJHO3HAYHOW M U3MEHSATH e Henb3sl. [lokaxkuTe Ha mpuMepe nporece HopManuzauu no 4HO.

3.3. JlaiiTe TOUHBIC ONpEAENeHHs BCEM 7—MH HOPMAaNBHBIM (opMaMm. Ilepednciure TOCTOMHCTBA M HEJOCTATKH XapaKTepHEIC
Ui 7-MU HOpMaNbHBIX (opM. [TokaxnTe Ha mpuMepe npouecc Hopmanusanuu mo 4H.

34. Jaiite TouHbIe ONpeAereHusT BceM 7—MH HopMaibHBIM (popmam. [logpoOHee paccMoTpUTe XapakTepHblE 0OCOOEHHOCTH,

nenu ¥ 3agayn |H®. [Tokaxure Ha 3X pa3nuyHbBIX 3a1adax nporecc npuBeneHus k 1H®, pe3ynpTaToM BEIIOIHEHUS KOTOPOTO
OyzeT COBEpIICHHO Pa3HBIN YPOBEHD JCKOMIIO3UIIUN OTHOCHTEILHO JaHHBIX.

3.5. JlaiiTe TOuHBIC ONpEAENeHHs BCeM 7-MH HOpMalbHBIM (opMam. ITonpoOHee paccMOTpUTE XapaKTepHbIE OCOOCHHOCTH,
tenu u 3agauu 2H®. Jlaiite onpezeneHns Bce COBPEMEHHOM KiacCu(YUKAIIMK IOHATHSI CBOWCTB KITIOUYeH
3.6. JlaiiTe TOUHBIE ONIpeAeNeHnsT BCeM 7—MH HOpMalbHBIM (opMaMm. [loxpoOHEe paccMOTpUTE XapaKTepHBIE OCOOCHHOCTH,

uenu u 3agaun 3H®. ITokaxuTe Ha 3X pa3nuuHbIX 3a1adax nponecc npuseneHus k 1HO-3H®, pe3ynpTaToM BBINIOIHEHUS KOTOPOTO
OyIeT COBEpIIEHHO PAa3HBIN YPOBEHb JIEKOMIIO3HLIUN OTHOCUTENIBHO JaHHBIX.

3.7. JlaiiTe TOUHBIE ONPENENEHUsI BCEM 7—MH HOpMalbHBIM (opMam. [TogpobHee paccMOTpUTE XapaKTepHbIE 0COOCHHOCTH,
nenu u 3agaun HObolica-Koana. [Tokaxute B cpaBHEHUM HAa KOHKPETHOM IIpUMEPE IPUHIUINAIBHBIE pa3Iuyys B pe3yabTaTax
monenei nmpuseaeHHbIX kK 3H® u k HOBoiica-Konna.

3.8. JlaiiTe TOUHBIE ONPENENCHUsI BCEM 7—MH HOpMalbHBIM (opMmam. [TogpoOHee paccMOTpUTE XapakTepHbIe 0COOCHHOCTH,
uenu u 3agaun 4H®. ITokaxuTe Ha 3X pa3nuuHbIX 3a1adax npouecc npuseneHus k 1HO-4H®, pe3ynbTaToM BIOIHEHUS KOTOPOTO
OyIeT COBEpIIEHHO PA3HBIN YPOBEHB ICKOMITO3MIIUI OTHOCHTEIIFHO JTaHHBIX.

3.9. Jaiite TouHbIe ONpeAeseHusT BceM 7—MH HopMaibHBIM popmam. [logpoOHee paccMOTpUTE XapakTepHbIE 0OCOOEHHOCTH,
uenu 1 3agauu SH®. TTokaxuTe B cpaBHEHUH Ha KOHKPETHOM NpUMepe NPUHIMIHATIbHBIE PA3IMUKs B pe3yabTaTax Mojenei
npuBeneHHbIX K SHO u x 6HO.

3.10. JlaiiTe TouHBIC ONpEAENeHHs BCeM 7-MH HOpMalbHBIM (opMam. ITonpoOHee paccMOTpUTE XapaKTepHbIE OCOOCHHOCTH,
uenu 1 3agaun 6H®. TTokaxuTe B cpaBHEHUH Ha KOHKPETHOM MpUMepe NPUHIMIHATIbHBIE Pa3IHuKs B pe3yabTaTax Mojeneit
npuBesieHHbIX K SHO u x 6HO.

3.11. Chopmynupyiite u pa3bsICHUTE 8 KPUTEPUEB, UCTIONB3YEMBIX IJISl OIEHKH JaTa-JOTHUecKol mMoaend. [IpoBeauTre OLEHKY
Balllel 1aTa-JIOTHYECKON MOJIENH U3 1JabOpaTOPHOTO IUKIIA MO 3THM KpuTepusaM. JlokakuTe, 4TO BBI IPOBENHU JOCTATOUHYIO
HOpMan3anuio A1t 3G (EKTHBHOTO PELIEHHUS TOCTABICHHON B J1a00PaTOPHOM IIMKIIE 33/1a4H.

3.12. OnumuTe IPOIeccH, KOTOpEIe MPUBOIAT K rmocTpoeHnio moxenei Fully Attributed, Key Based, Transformation Model.
JlaiiTe MOCTaHOBKY LIeMH JJIs Kaxa0i u3 mozeneil. ChopMynupyiite onpeneneHIs 00bEKTOB KaX/0il U3 MOAENIeH U UX CBOMCTB.
Ykaxxute 00nacTu NpUMEHEHUs KaXKI01 U3 3TUX MOAEINH.

4. Pensimmonnas anredpa. (9)

4.1. Jaiite ocHOBHBIe noHATHS Pensamuonnoit anredpsl Konna. IIpommtrocTpupyiite Ha puMepe pasinyus B PeSIIUOHHOMN
anredpe U PelAHOHHOM HCUUCICHUU

4.2. JlaiiTe NOHATHUS AapaMETPOB XapaKTEPU3YIOIIUX OTHOIIEHHE: HOPMa, KapIUHAIBHOE YHCIIO, CTENEHb, MOIIHOCTb.
IIpounnrocTpupyiiTe Ha IpUMEpE pa3IudMs B IEPEUHCICHHBIX BBIIIE XapaKTEPUCTUKAX OTHOLLCHHUS.

4.3. JlaiiTe XapaKTepUCTUKY OTHOCHUTENIBFHO JEKJIApaTUBHOCTU M MPOIETYPHOCTH PEIIAIMOHHON anreOpsl U PelHOHHOTO

ucuncnenus. [Tokaxxure Ha mpuMepe JOCTOMHCTBA U HEJOCTAaTKH (hOpMaIM3alivi BBIPQKEHHH B PEISIIMOHHOI anredpe 1
PENSALMOHHOM UCUHCIIEHUM.

4.4. INokaxwuTte (pa3pemnaercs UCIOIB30BATH IPUMEP), YTO OA30BBIM MaTEMAaTHUCCKHUM aIllIapaTOM, MOJOKCHHBIM B OCHOBY
PETSILIUOHHOM anreOphl ABIAETCS UIMEHHO TEOPHS MHOXKECTB, a JJIsl PETSLIUOHHOTO UCUUCIIEHHS — HCUHUCIICHHE TPEAUKATOB MEPBOTO
HOpsJIKA.

4.5. Jokaxwure (paspemniaeTcs Ha MPUMEPE) 3aMKHYTOCTh OTHOCHTEIFHO OTHOUICHHUS M YKBUBAJICHTHOCTh MEXAHU3MOB:
pemsInuOHHas anredpa U pelsSIUOHHOE HCUUCIICHHE.

4.6. Jaiite hopManbHyI0 3aIKMCh BceX OOIIMX onepanui pesuoHHO anreOpbl. OObsICHUTE Ha IIPUMEpPE MEXaHHU3M JeHCTBHS
4x 00muX ornepanuii pensIoOHHON anreOpHl.

4.7. JaiiTe (opManbHyO 3aIiCh BCEX CICIMANBHBIX OMEPaldil PelAioHHO anreOpsl. OOBSICHUTE Ha IIpUMEpe MEXaHU3M
JIeHCTBUS 4X CHIELMANIBHBIX ONepaluil pensUOHHON aaredpsl.

4.8. INokaxkuTe Ha MpUMEpe B SKBUBAJICHTHBIX 3allUCAX BCEX BapHAHTOB COCIMHEHMS OTHOIICHUH (OPMANBHYIO 3alliCh
BBIp2XECHHS B PEIALHNOHHON anredpe u Ha s3p1ke SQL.

4.9. Jaiite opManbHy!O 3aIliCh BCEX AOMOIHUTEIBHBIX ONEpaluili pesiiuoHHO anreOpsl. OOBsACHUTE HA IpHMepe

MEXaHU3M JEeNUCTBUS JOMONHUTENBHBIX ONEpaliii peNsaMoHHOM anreOpsl. [lokaxuTe Ha IpHUMepe LENOoUKy IPHOPHTETOB
BBITIOJTHEHHUS 8MH OTIepaniiil PeNsIOHHON anreOps

5. S3eik SQL. (15)

5.1. VYkakuTe MepenoMHble dTanbl B cTanAapTu3auuu s3bika SQL. [TokakuTe MOIYNBHOCTh U pa3OueHne Ha yPOBHHU




HOPUHATHIC B CTaHIapTax s3bika SQL.

5.2. IMepeuncnure ocobennoctu s3bika SQL. CpaBHHTE €ro ¢ JIH0OBIM M3BECTHBIM BaM SI3bIKOM, MO3MIMOHHPYIOIIUMCS KaK
S3BIK PaOOTHI ¢ TaHHBIMH, HaIIpUMep sA3BIK R. YKakuTe TOCTOMHCTBA M HEJOCTATKH s3b1Ka SQL.

5.3. Iepeuncnute 4 rpynmns! onepatopoB s3bika SQL. [TokaxuTe NpUHIMNUATBHBIE PA3INYUsS MEXIY OIEpaToOpaMH 3THUX
TPYIII U OTIEpaTOpaMy OJHOM TPYIIIBI MEXKAY COOOH.

5.4. [epeunciute 7 00BEKTOB, K KOTOPHIM BO3MOXKHO TIpUMEHEHHE oreparopoB rpymmsl DDL. TlpuBeaute mpumepsl
3arpocoB Ha s3bike SQL mHCTpYKIMit ¢ oneparopaMu rpymmel DDL ¢ o0bexkTaMu Tima Tabnmma.

5.5. INepeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXHO MpUMEHeHHe onepaTtopos rpymnnsl DDL. TIpuseante mpuMepsl
3anpocoB Ha s3bike SQL uHCTpyKumii ¢ oneparopamu rpynnsl DDL ¢ o0bekTaMu THIIA XpaHUMAast TPOLEAYpa.

5.6. [epeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXHO IMpUMEHEHHe orneparopos rpymnsl DDL. IIpuBeante npuMeps
3anpocos Ha s3bike SQL naCTpyKIMit ¢ oneparopamu rpynmsl DDL ¢ o6bpexTaMu Tumna ckanspHas U TaOiudHas (GyHKIUH.

5.7. [epeuncnute 7 0OBEKTOB, K KOTOPHIM BO3MOXKHO IpUMeHeHHe omeparopo rpynmnsl DDL. TlpuBenure npumepsl
3anpocoB Ha s3bike SQL uHCTpyKIHii ¢ onepaTopamu rpymisl DDL ¢ o6bekramu Tuia DMLTpurrepsr.

5.8. Iepeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXHO HMpHUMEHeHHe onepartopoB rpymns! DDL. IIpuBeanTe npuMeps
3anpocoB Ha s3be1ke SQL uHCTpyKnuii ¢ onepatopamu rpynmsl DDL ¢ 00beKTaMu THIIA HHAEKCHL.

5.9. Jaiite onpenenenue o0bekT Tpurrep B bJI. OOBsICHUTE LENM U 337a4u 3TOro oobekTa. JlaiTe onvcaHue CBOWCTB M
xapakTepucTuk Tpurrepos B SQL Server. CpaBHUTE U OKaXUTe NPUHLIUNNATIBHbIE pa3auyus Tpurrepos st SQL Server u
PostgreSQL.

5.10. Jaiite obue xapakTepucTuku tuna AeiHHBIX Jlata u Bpems st SQL Server u PostgreSQL. TlokaxuTe Ha nmpumepe
OTJIMYHUTEIBHBIE OCOOCHHOCTH 3TOro THIa AaHHbIX Uit SQL Server u PostgreSQL. Kakoe BnusiHue oka3bIBaeT TUIN3aLUs HA
JIOMEHHBIE OTPAHUYEHUSI LIEJIOCTHOCTH.

5.11. Jaiite obue XxapakTepUCTHKU CUMBOJIBHOTO THma JaHHBIX A1t SQL Server u PostgreSQL. ITokaxkure Ha npumepe
OTJINYHUTEIbHBIE OCOOCHHOCTH 3TOro THHA AaHHbIX Uit SQL Server u PostgreSQL. Kakoe BnusiHue oka3bIBaeT TUIN3aLUs HA
JIOMEHHBIE OTPAHUYEHUSI LIEIIOCTHOCTH.

5.12. Jaiite o0myie XxapakTepucTUKU duciioBoro tuna nanHeix it SQL Server u PostgreSQL. TTokaxkuTe Ha mpumepe
OTIIMYUTEIbHBIE 0COOEHHOCTH 3TOro THMa AaHHBIX i1 SQL Server u PostgreSQL. Kakoe BiausHue oka3blBaeT TUIHM3ALUS Ha
JIOMEHHBIE OTPaHUYEHHS 1IETTOCTHOCTH.

5.13. Jaiite o0myie XapakTepUCTUKN THUTIOB JaHHBIX, TPUMEHIEMBIX JUIS XpaHEeHUs OONbINX AaHHbIX, 11t SQL Server u
PostgreSQL. [TokaxxuTe Ha IpUMepe OTINYUTENbHBIE 0COOCHHOCTH 3TOro Tuna AaHHbIX 118 SQL Server u PostgreSQL. Kakoe
BIIMSTHYE OKa3bIBAET THUMU3AlMs Ha JOMEHHBIE OTPaHUYEHHs] IETOCTHOCTH.

5.14. CpaBHHTE 0COOCHHOCTH 00pabOTKH M TEXHOJOTHH TaHHBIX OONBIINX THIIOB HA MPHMeEpe OMHApHBIX (aiIoB TaHHBIX JUIS
SQL Server u PostgreSQL.
5.15. Sanumute 1Mo 3 UHCTPYKUHUM Juig 3X omeparopoB rpynmnsl DML, oTnuyaromuecs He TaOIuIaMu/moasMy, a GopMaibHON

3aNKChI0 BHYTPEHHEr0 Habopa oneparopoB. OObsICHUTE 0COOCHHOCTH HHAESKCUPOBaHUS M BO3MOXKHOCTH HECAHKIIMOHUPOBAHHOTO
JIOCTyIa IPY NHULUUPOBAHUY UHCTPYKIUH U3 KIMEHTCKUX IPUIIOKEHUN.

6. Wudopmanuonnas 6e3omacHoCcTh. (16)

6.1. Knaccuduumpyiire tpedboBanus k 6esonacnoctu B/l 1o 3aBUCMMOCTH/HE3aBUCUMOCTH OT JaHHBIX. OOBSICHHUTE Ha
IpUMepax BIMSHHE Bcex TpeboBaHmi Ha OesonmacHOCTh B/

6.2. UYro Takoe HECAHKIIMOHUPOBAHHBIN HocTyl. CHopMyITupyiiTe anropuT™ IS 3aIUTHl JaHHBIX OT

HECaHKIMOHUPOBaHHOTO joctymna. [TokaxnTe Ha puUMepe cBoeil 1adopaTopHOii paboThl BO3MOXKHOE IIPUMEHEHHE KOMIUIEKCHBIX

Mep 3alUThl OT HECAHKIIMOHUPOBAHHOTO JI0CTYIA.

6.3. CraagapTuzays HHGOPMAIMOHHOH Oe3omacHOCcTH. KTo sBisieTcst pa3paboTuynKoM MexayHapomHoro craHmapra b
(“Kpurepusix oneHKH HaJeKHBIX KOMIIBIOTEPHBIX cHcTeM ). OMUIINTe CTPYKTYp MexkayHapoaHoro ctangapTa Ub - “Kputepusx

OLICHKH HaJIeXXKHBIX KOMIBIOTEPHBIX cucteM”. [IpuBeanTe npuMepsl HECKOJIbKUX cTanaapToBs no Mb.

6.4. JlaliTe OCHOBHBIE TIOJIOKECHHSI 3aKOHA O 3aIINATE JIMYHBIX JaHHEIX B PD. Kak 3TOT 3aKkoH ceffuac periaaMeHTHpyeT padoTy ¢
JIMYHBIMHU JTAHHBIMH TIOJIb30BaTeNIel U BIUSET Ha pa3paboTKy M 3KcIuTyaTarnmio b1,

6.5. Haiite onpexnenenue nHdpopMaMoHHO# Oe3onacHocTu. KakoBa B3auMHas cBsi3b Qynkuuii CYBJl o coxpaHeHuio
LIEJIOCTHOCTH M KOH(UACHIIMaIbHOCTH NaHHBIX. KakoBbl Tpu ocHoBHBIE 3a1aun CYB/I.

6.6. JlaiiTe ompeneNeHnsT METOAOB U CPEICTB 3alIUTHl TAHHBIX M UX Kiaccubukarnmo. Kiaccnpumupyiire, ¢ mpuMepamy,
CpeJICTBA 3allUThI JAHHBIX II0: JIOTHUECKUEe, PU3UIecKUe, TeXHIIEeCKUe; (hopMasbHbIe U HepopMabHEIE.

6.7. KakoB anroputm pabotsl CYB/I ¢ BJ] npu TUCKPEIIMOHHOM YIIPAaBACHUU JAOCTYMOM. UTO JODKHO OBITH pPealn30BaHO Ha

CTOpPOHE KIIMEHTCKOTO MPHIIOKEHHUS [UTS YBENUYICHHS HH(POPMAIIMOHHOH 0€30I1aCHOCTH B CITydae IPUMEHEHHS AUCKPEIIMOHHOTO
METO/1a 3aIlIUTHI JaHHBIX. KaKOBBI IOCTOMHCTBA JUCKPEIIMOHHOTO METO/Ia 3aIIUThHl HH(PpOpMAIIH.

6.8. KakoB anroputm pab6otst CYB/l ¢ B/l npu ManaaTHOM ympaBieHUH AOCTYHOM. UTO MOHKHO OBITH peain30BaHO Ha
CTOpPOHE KIIMEHTCKOTO IPHIIOKEHHUS TS YBeITNYCHHS HH(GOPMAIIMOHHON 0€30I1aCHOCTH B CITy4ae IPUMEHEHUS MAaHJaTHOTO METoIa
3aIIATHI TaHHBIX. KaKoOBBI TOCTOMHCTBA TUCKPEIMOHHOTO METOA 3AIUTHl HH(OpMAITIH.

6.9. [epeuncnuTe ypoBHU TpU peanu3alii MHOTOypoBHeBoM 3amuTe HaHHbIX B CYB/l. Ha kakoMm sTame >KH3HEHHOTO LKA
nH(pOPMALMOHHOI crcTeMBI pemaercs 3a1ada odecrieuenus b BJ]. Kak 0coOOEHHOCTH KIIMEHTCKUX TPHIIOKEHHUS BIHSIOT HA
TpeboBaHMs 0E30MaCHOCTH.

6.10. JlaiiTe ompeneneHns MOHATHSIM aBTOpH3anus U uneHTudukanua. Kakue nponeccsr npoucxonsat 8 CYB/I npu
aBTOpM3auuu 1 uaeHTuukanuu. Yro o3naqaer [Iposepka nognmuaHoct Windows B MS SQL.

6.11. JlaiiTe CpaBHHUTENBLHYIO OIICHKY PeXXMMaM: TpoBepka moaauaHoctd Windows, mposepka nommuHaoctH SQL Server,
CMeEIIaHHBIA pekuM. [lepedncianTe JOCTOMHCTBA U HEAOCTATKH KaXKIOTO M3 ITHX PEKUMOB U UX 00JIaCTH TPUMEHCHNS.

6.12. Jaiite ompeneneHue MOHATHIO “UMs Bxoxa”. Kakue Tpu mMmenu Bxoga momaepskusaer MS SQL. Kak uMs Bxona Biusiet
Ha pacrpejeneHue poiei.

6.13. Jaiite onpezeneHue MOHIATHIO poiib cepBepa U posib BJl. CocTaBbTe CpaBHUTEIBHYIO TAOIHITy OOIIMX M Pa3sIHIHBIX

XapaKTepUCTUK 3TUX rpynn ponel. Hazosure 3 npenonpenenennsie ponu cepsepa B MS SQL ¢ ykazaHueM UX pa3pelieHuil u
3alpeToB.




6.14. Jaiite onpenenenue nouaturo cxeMel B MS SQL. Kak cxema BimseT Ha pacnpeseneHue JOCTymHOCTH o0sekToB b/l mo
poJIsiM U moJb3oBaressaM. KakoBa ocooeHHOCTH BcTpoeHHBIX cxeM B MS SQL. TTokaxute onepatop SQL, KOTOpHIi MO3BOIISIET
TIOMEHSATH BIAJICNbIa CXeMBL. KTo sBiIseTCs BIamenbieM CXeMbI [0 YMOYaHHIO.

6.15. Uro Takoe menouku BrageHus. Kak obecreunBaeTcs yImpaBlIeHHE Pa3pelICHUSMH C IOMOIIBIO MPOIEAYPHOTO KOAA.
[IpuBequTe mpuMep alropuT™Ma IeHCTBUS MPOLETYPHOTO KOJA U LETIOUYeK BIaIeHHS.
6.16. Iepeuncnute Tpu oneparopa rpynnsl DCL s3pika SQL ¢ moMomibio KOTOPBIX MOYKHO PEryaHpoBaTh pa3pelieHus O

nonb3oBateneit BJI. Yxaxure dynakmmm, npumernnmMsre st MS SQL, koTopeie: BEepHYT HOTB30BATENs TEKYIIETO COSANHEHNS, POJIb
[OJIb30BATENA A7l TEKYIIErO COEIUHEHUS.

7. Tpanzakuuu. (13)

7.1. Jaiite onpezeneHue TpaH3akIuU. B kakux 3amavax He 00s3aTeNbHBIM SABIISIETCS MpUMEHEeHUe Tpan3akinoHHbIX CYB/I.
Jaiite onucaHue CBOWCTB TPaH3aKLUK.

7.2. [Tokaxxute BNUsSHUE TPAH3AKLUUK HAa COXpaHEHHE LETOCTHOCTH B KaXIOM KJacce COTJacHO C Kiaccu(uKaluu
nenoctHocTH. JlaiTe hopmanbHyro 3amuck oneparopoB rpymibl TCL s3bika SQL.

7.3. JaiiTe ompenenenne xypHaja TpaH3akmuil. OnmmmuTe CTpyKTypy (aiina KypHaia TpaH3aKIHi.

7.4. Jaiite onpeneneHue KOHTPOJIbHOU TOUKH. IlokaxkuTe aaropuTM AEHUCTBUI IPU Pa3IMYHBIX COCTOSHHS TPaH3aKLUU U
KOHTPOJIbHOM TOYKH B MOMEHT COOsL.

7.5. Onummre KakoBa CTpyKTypa >xypHana Tpan3akuuii B SQL Servere. Kak B3aumocBszanbl Monenu BoccraHoBieHus: b1,
nojaepxkusaemsie B SQL Server ¢ npoueccoM yceueHus XKypHasa TpaH3aKIuH.

7.6. OnumuTe alropuT™ mporecca ycedeHus xKypHaia TpaHzakiuuid. OObsCHUTE, IOYeMy yceueHHe JKypHala TpaH3aKLUH
BIIMSICT Ha BOBMOKHOCTH BOCCTAHOBJICHHUS ITOCIIE COOEB.

7.7. Jaiite onpenenenue xecTkoro c6ost. [TokaxnTe aaropuTMbl BOCCTAHOBJICHHSI ITOCIIE JKECTKOTO cOosi. B gem
NPUHIUIHAIEHOE OTINYHE BOCCTAHOBIEHHE MTOCTIE JKECTKOTO U MATKOTO cOOEB.

7.8. [aiite onpenenenne MArkoro coos. ITokaxure anropuTMbl BOCCTAaHOBICHHUS IOCIE MSTKOTo cOosi. B yem
NPUHINIHAIEHOE OTIINYHE BOCCTAHOBIICHHE ITOCIIE )KECTKOTO M MATKOTO COOEB.

7.9. JaiiTe ompeneneHne u 00IaCTh MPUMEHEHHUS OJIOKHPOBOK JAHHBIX NP BBIMOTHEHHWH Tpan3akmuii B B[, Ha ocHoBe
OJIOKMPOBOK MOKAXKUTE Pa3Inure MOJENeH ONTUMUCTHYECKOTO U IECCUMUCTUUECKOTO Napaljienu3Ma.

7.10. JaiiTe omrcaHre aHOMAJIMiA, KOTOPBIE JTOMYCKAIOTCS/HEIOMYCKAIOTCS B Pa3IMUHBIX PEKMMaX H30JALUH TpaH3akiuid. Ha
OCHOBE aHOMAJIMH ITOKAXHUTE Pa3IMIne MOoJelied ONTHMHCTHYESCKOTO ¥ IECCHMUCTHYECKOTO HapajlIeli3Ma.

7.11. OnumuTe YpOBHU H30JIIUU TPAH3AKIMN «TPA3HOE UYTCHHE» U «UUCTOE UTeHHe». JlaiiTe CpaBHUTENBHYIO OLIEHKY
0COOCHHOCTEH JOCTOMHCTB M HEZIOCTATKOB STHX PEKUMOB.

7.12. Onumure ypoBHu u3onsauuu Tpan3akuuii REPEATABLE READ u SERIALIZABLE. Jlaiite cpaBHUTEIBHYIO OLICHKY
0COOCHHOCTEH JOCTOMHCTB M HEJOCTATKOB STHX PEKUMOB.

7.13. Jaiite onpezneneHue TepMUHY “MOMEHTANbHBIA CHUMOK”. Kak MOMEHTanbHbI CHUMOK CBSI3aH C TPaH3aKLUSIMHU.
OOBsicHITE, MOKHO Ha TIpHMepe, KaK H30JIUPYSTCS] MOMEHTAIBHBIH CHUMOK.

8. Wupexcuposanue. (6)

8.1. OnumuTe CTpYKTypy ¢aiina xpaHenus qanHbIX B BJI. Omummre ctpykTypy Oydepos, ucnonszyemeix CYBJ] mus
MPOBEICHHS 3aIIPOCOB OT MoJib3oBateneil. Jlaite odine maru anroputMma ucrnonb3oBanus CYB]l nepBUYHOM U BTOPUIHOM MaMSITH
8.2. Jaiite onmucanusi 0COOCHHOCTEH CTPYKTYp, ucmoib3yeMbix CYBJI mist mocTtpoeHnst MHICKCOB. [TokakuTe 0COOCHHOCTH
CTPYKTYpHI INTOTHOTO MH/AEKCA ¥ aNTOPUTMA ITOHUCKA IO HEMY.

8.3. Jaiite onucanust ocodeHHOCTe! CTPyKTyp, ucnonbdyeMbix CYBJ] mist moctpoeHust uHAekcoB. [lokaxuTe 0cOOEHHOCTH
CTPYKTYpPbI pa3pa)K€HHOI'0 MHJEKCA U aJITOPUTMa IIOUCKA 110 HEMY.

8.4. Jaiite omrcanusi 0COOEHHOCTEH CTPYKTyp, ucmoib3yeMbix CYBJI mist moctpoeHnst HHAEKCOB. [TokaxkuTe 0COOEHHOCTH
CTPYKTYpHI OMHApHOTO-AEpEeBa U aNrOPUTMA ITOUCKA 110 HEMY.

8.5. JlaliTe onucanust ocoOOEHHOCTEH CTPYKTYp, ucnoib3yeMbix CYBJl mist moctpoenus uuaekcoB. [Tokaxure ocoOeHHOCTH
CTPYKTYp XEIINPOBAHHS ¥ AITOPUTMA ITONCKA IT0 HHM.

8.6. CpaBHUTE KJIACTEpHBIE U HE KIacTepHble MHAEKCH B SQL Server mo napamerpaM: XpaHeHHUE, IOCTPOCHUS,

ucnonb3oBanue. CpaBHUTE HHIEKCUPOBaHKE IpH 3ampocax select uHCTpykuuii u3 oneparopos rpynnsl DML 1 XxpaHUMBIX
OpoLenyp.

9. Apxutektypa UC. (7)

9.1. JlaliTe OCHOBHbIE MOHATHUS LIEHTPATU30BAaHHON apXUTEKTYpbl. YKaXXUTE JOCTOMHCTBA U HEJIOCTATKHU LIEHTPaIN30BaHHOMN
apxutektypsl VC.

9.2. JlaliTe OCHOBHBIC HOHATHS (haiiI-CepBEPHON apXUTEKTYPHl. YKaKUTE JOCTOMHCTBA M HEAOCTATKH (haiiI-cepBepHON
apxurextypsl C.

9.3. JlaiiTe OCHOBHBIE MOHSATHS KIMEHT-CEPBEPHON IBYX3BEHHOM apXuTeKTypbl. Omummure otimune RDA u DSB
JIBYX3BEHHOH KIIEHT-CEPBEPHON apXUTEKTYphl. YKaXXKUTE JOCTOMHCTBA U HENOCTATKU KIIMEHT-CEPBEPHOMN IBYX3BEHHOU
apxurektypsl C.

94. JlaliTe OCHOBHBIEC HOHSTHUS KIHEHT-CEPBEPHOI TPEX3BEHHOH apXuTeKTypbl. Omummrte AS u BeO-npuiIokeHuit
TPEX3BEHHON KJIMEHT-CEPBEPHON apXUTEKTYphl YKaXKUTe JOCTOMHCTBA U HEJOCTATKU KIIMEHT-CEPBEPHOI TPEX3BEHHOM

apxurektypsl UC.

9.5. JlaiiTe OCHOBHBIE MOHATHS APXUTEKTYPhl PACIPENCICHHBIX CUCTEM. YKaKUTE JOCTOMHCTBA M HENOCTATKU APXUTEKTYPBI
pacnpenenennsix MC.

9.6. JlaiiTe OCHOBHBIC MOHSATHS APXUTEKTYPHI BEO-NIPIIOKEHNUH. YKaXUTE JOCTOMHCTBA U HEJOCTATKH apXUTEKTYphl BeO-
IIPUIIOKEHHUH.

9.7. JlaiiTe OCHOBHBIE MOHATHSL CEPBUC-OPHUEHTUPOBAHHON apXUTEKTYpPbl. YKa)XXUT€ JOCTOMHCTBA U HEIOCTATKU CEPBHC-




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa 0CBOEGHHS AUCHUILTHHBI CKJIAJBIBACTCS U3:

1. O6s13aTenbHOrO NPOXOXKAECHHS IPAKTUIECKOI YacTH, cocTosmell n3 1abopaTOpHBIX paboT, Ha OLIEHKY He HUXKE
YIOBIICTBOPHUTEIBHO;

2. O0s13aTeTbHOM c1auM KOHTPOJIBHOM paOOThI IBYX BHUIOB: MPAKTHUECKHE 3a/1a4l U TEOPETHIECKUE BOIPOCHI, B BHJE online-
TECTUPOBAHMUS, Ha OLIEHKY He Hike 70% MpaBUIBHBIX OTBETOB;

3. O0s13aTenbHON cAauM SK3aMEeHa, KOTOPBII COCTOUT TOJIBKO U3 TEOPETHUECKHX BOIPOCOB.

4. He o0s13aTenbHOE BBITOJTHEHNE CAMOCTOSTENBHOM padoThl Ha nccienoBanne ¢pynknnonana copeMeHHsx CYB/I(CYB/]
otnmuaercst oT CYBJI, B KOTOpoii BBIONHEH T1a00paTOPHBIN IHKIT).

OreHka o 1a6opaTopHEIM paboTaM BBICTABIISIETCS U3 pacueTa CyMMHUPOBAHUS OLIEHKH IO Kax 0¥ 1abopaTopHOIi paboTe,
BBICTABJICHHOW B CIICAYIOMINX TPEOOBAHUAX M YMHOKCHHBIM Ha COOTBETCTBYIOIINE KO (DHIIUCHTHI:

1. Kpurepun ounenxu aist Jlaboparoproit pabotsr | - mkana ot 0 1o 5 6ayuroB, KaXkaslit U3 BOPocoB He Oomee 1 Gama,
koapduuuent 0.9.

1.1 CTpyKTypHasl TOCTOBEPHOCTh: COOTBETCTBHE AAHHBIX M MX CBsSI3€l MPENCTaBICHUIO JAaHHBIX U UX
JOTUYECKOI/CeMaHTHYECKOH CBA3aHHOCTH B IIPEAMETHON 00IacTH U 3a/1a4H.

1.2. IMpocroTa: moHMMaHne MojenH O€3 JOMOTHUTENBHON JOKYMEHTAIUH HE pa3paboTInKOM.

1.3. OT1cyTcTBHE M30BITOYHOCTU: OTHOLIEHHS MAaKCUMAaJIbHO ONTHMH3HPOBAHBI IO COCTaBy aTpUOYTOB B MPEACTABICHBI B
OJTHOKPaTHOM TIOBTOPEHHE.

1.4. Cr1oco0HOCTh K COBMECTHOMY HCIIONIB30BAHMIO: OTCYTCTBYET CBS3b B MJI ¢ ITaHMpYeMBIM HCIIONB30BAaHHEM B
KIMEHTCKUX NMPUI0KEHUSIX H TEXHOIOTHAX

L.5. PacmmpsieMocTsb: CIaHUPOBaHO BO3MOXKHOE pa3BuTHe M/, HanpaBlIeHHON Ha pacHIMPEeHHE HE JIOMOIHUTENBHBIMU

OTHOIIICHHUAMH, & MAKCUMAaJIBHO 0e3 yJacTHs pa3padoTIHKOB.

2. Kpurepuit onenkn s JlabopatopHoit paboTs! 2 - mxana ot 0 1o 1 6amtos, koadduiuent 1.

2.1. Cxema B/] crenepupoBannas B CYB/] cooTBeTcTBYeT TpaHCHOPMAIIIOHHONW MOJIEITH U3 JIADOPaTOPHOI padoThI 1.

3. Kpurepun ouenku aist JlabopatopHoit pabotsl 3 - mkana ot 0 10 4 6ayutoB, KaX sl U3 BOIPOCOB He Oojee 2 6aioB,
k03¢ ¢umment 0.7.

3.1. Be3 ommbo4YHOE UCIIOJHEHHE TECTOB;

3.2. CeMaHTH4YECKOE COOTBETCTBUE ACHUCTBUI TPUITEPOB IOCTABICHHON 3a/1auH.

4. Kpurepun oneHkn 1151 JJabopaTopHOit padoTs! 4 - mkaia ot 0 1o 4 6ayuToB, KakAbIi U3 BOIIPOCOB He Ooiee 2 6aymuios,
k03¢ ¢pumuent 0.8.

4.1. be3onmboYHO€e HCIIOJIHEHNE TECTOB;

4.2. CeMaHTHYECKOE COOTBETCTBHE JIEHCTBUI TPUTTEPOB MTOCTABIICHHOMN 3a]a4H.

5. Kpurepun ontenkn s JlaboparopHoit padotsr 5 - mxaina ot 0 1o 2 6amioB, KaXabli 13 BOIIPOCOB He Ooiee 1 Oaina,
kodpPuuuent 0.6.

5.1. bezom604HOE UCIIONHEHUE TECTOB;

5.2. CeMaHTU4ECKOE COOTBETCTBUE JEWCTBUM TPUITEPOB MIOCTABICHHOM 3aa4u.

[IpuBenenue, MomydeHHOH! 1O Ta00OPATOPHBIM PAOOTaM OIEHKH K IISITH-OaTbHOMN IIKaJe BRIMOIHACTCS CIEAYIOINM 00pa3oM:
- oTiuyHo - ot 11 10 12,7;

- xopoio - oT 9 1o 11;

- YIOBJIETBOPUTEINBHO - OT 7 110 9.

IIpuBeneHue OLEHKH, MOTYYEHHOI! IPU TECTUPOBAHUH K MATH-0AIBHOI! MIKase BBIMOIHIETCS CISTYIOIIM 00pa3oM:

- oTi4HO - oT 90 o 100 nmpaBUIIBHBIX OTBETOB;

- xopoul1o - oT 80 10 90 npaBUIBHBIX OTBETOB;

- Y0BIETBOPUTENBHO - OT 70 10 80 mpaBUIIBHBIX OTBETOB.

IIpuBeneHue oLeHKH, MOTYYEHHOI IPU coauy IK3aMeHa K MATH-O0aNnbHOM LIKalle BBIIONHAETCS CIEAYIOIUM 00pa3oM:

- OTJIIMYHO - MTOJYYCHBI OTBETHI HA 3 BOIIpOCca OneTa;

- XOPOIIIO - TIOJTy9eHbI OTBET Ha 2 BOIpoca OHieTa;

- YIOBIICTBOPHUTENBHO - IOJIYYCH OTBET Ha 1 Bompoc 6unera.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpI:I, COCTaBUTCIIN 3armaBue bubmuoreka I/I3I[aTCJ'II>CTBO, rona

JI1.1 |MapkuH A. B. [TocTpoenue 3anpocoB u DnekTpoHHas OHOMHOTEeKa Mocksa: [Iluanor-MU®U, 2014
nporpaMMupoBanue Ha SQL:
y4aebHoe mocobue

J1.2 [T'ymun A. H. ba3bl naHHBIX: yIeOHUK OnexTpoHHas OubINOTEKa Mocksa: upekr-Menua, 2014
JI1.3 |T'ymoB A. M., basbl qaHHBIX U CUCTEMBI DneKTpoHHas OHOMHOTEKa KemepoBo: Kemeposckuit
3aBo3kuH C. 10, Peiin | ynpasnenus 6azamu JaHHBIX. rOCY/1apCTBEHHBIN
T.C. [IporpamMmmupoBanue Ha sI3bIKe yHuBepcurer, 2010

PL/SQL: yuebHOE mocodue




ABTOpBI, COCTaBUTENH

3arnaBue

bubnuoreka

W3narenscTBO, TOI

JI1.4 |Ionsxosa JI. H. Ocuossl SQL: kypc nekrui OnexTpoHHas OubINOTEKA Mocksa: HTepHeT-
YHusepcurer
HNHupopManmoHHBIX
Texuonoruit (MHTYUT), 2004
JI1.5 [Kapmosa T. C. ba3bl naHHBIX: MOJENH, OnexTpoHHas OnbIHOTEKa Mocksa: HTepHeT-
pa3paboTKa, peanu3anus: YHHUBepCUTET
y4aeOHOe mocodue HNHpopMaMOHHBIX
Texuomormii, 2008
JI1.6 | dpsaxos U. A. ba3bl nansbx. A3k SQL: OnexTpoHHas OUOIHOTEKa Tam60B: TamboBCKHit
yueOHOe mocodue rOCY/IapCTBEHHBIH
TEXHHUYCCKUH YHHBEPCHUTET
(TTTY), 2012
JI1.7 | Ky3uenos C. Brenenue B pensunoHHbIe DnexkTpoHHas OHOIHoTeKa Mocksa: HanronanbHbIi
6a3bI JaHHBIX OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016
JI1.8 |Bacrorkuna U. A., Paspabotka npunoxxennii Ha C | DekTpoHHas ONOIHOTEKa HoBocubupck:
TpomunaI'. B., ¢ ucnons3zoBanueM CYB]] HoBocubupckmii
Berukos M. 1., PostgreSQL: yue6HO€e mocodue rOCY/lapCTBEHHBIN
Memnxymun C. A. TEXHUYCCKUI YHHBEPCHUTET,
2015
JI1.9 Pacnpenenenubie 6a3pl DnekTpoHHas OHOIHoTEeKa Crasponosis: CeBepo-
JIAaHHBIX: yaeOHoe ocobne Kasxkazckuit @enepaiibHbli
yHuBepcuret (CKDVY), 2015
JI1.10 | Ky3nenos A. b. Pensiuionnsle 0a3bl JaHHBIX: DnekTpoHHas OHOMHOTEKa Yensounck: YT'AKHU, 2006
MPOEKTHPOBaHKE 1
WCTIONB30BaHKe: YaeOHO-
METOIUYECKOE IT0COOHE
JI1.11 | XKykos P. A. ba3bl nanHbIX: yueOHO- DneKTpoHHas OUOIHOTEeKa Mocksa, bepnun: {upekt-
METOIUYECKOE II0COOHE I10 Menma, 2019
nmucuuruiiHe «ba3bl JaHHBIX»
JUTSL HATIPABJICHHUS [TOJTOTOBKU
38.03.05 «buznec-
nHpopMaTHKa» (bakaraBpHar):
y4eOHO-METOANIECKOe
nocobue
JI1.12 | ConomoBuukoB A. JI. baswl nannbpix. Tekcts! nekuuid. | bBubnuoreka MUCuC M.: U3a-o MITY, 2007
Y. 1: y4eb. mocobue ams cTyj.
crer;. CAIT?
JI1.13 | bonnmapenko 1. C. ba3el nanssix. Co3nanue 6a3 OnexTpoHHas OubINOTEKa M.: [MUCuC], 2019
nanHbIx B cpene SQL Server (N
3330): mab. mpakTHKyM
JI1.14 | Acraxosa U. @., CYB: s3p1k SQL B mpumMepax | DiekTpoHHAs ONOIHOTEKA Mocksa: ®usmatnut, 2009
MensaukoB B. M., W 3a/1a4ax: yueOHOe mocodue
Toncrobpos A. II.,
®eptukos B. B.
J1.15 AnvuauctpupoBarre MySQL: | DnexTpoHHas 6ubimoTeka Mocksa: HTepHeT-
Kypc: yueGHOe rmocobue YHuUBEpcUTET
WudopmMannoHHbIX
Texnonoruit (MHTYUT), 2007
JI1.16 |Puopnan P. M. [IporpammupoBanue B DnekTpoHHas OHOIHoTEeKa Mocksa: UntepHer-
Microsoft SQL Server 2000: YHuBepcurer
pakTHYECKOoe mocodue WHudopmannoHHBIX
Texnonoruit (MHTYUT), 2007
JI1.17 | Jlasuukac E. A, ba3bl aHHBIX U CUCTEMBI OnexTpoHHas ONOIHOTEKA Mpusck: PUIIO, 2016
3aryménnukosa W. H., |ynpasnenust 6a3amu JaHHBIX:
T'unesckuii I1. T'. y4ueOHOe mocodre
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
CrpaBounuk 1o Transact-SQL ¢ opunmaneHoro caiita | https://docs.microsoft.com/ru-ru/sql/t-sql/language-reference?
o1 Microsoft view=sql-server-verl5
3 MS SQL Server 2019 ¢ odpunuansHoro caiira https://www.microsoft.com/ru-ru/sql-server/sql-server-2019

Microsoft




Pecypc C 3aja4aMu Jid HalTMCaHuA 3alipOCOB Ha

https://sql-ex.ru/

93 s3pike SQL
Pecypc ¢ peructpanueit 11 ynooHou rpaduyeckoi https://www.dbdesigner.net/
D4 | pa3paboTku naTta-iorndeckoit monenu bJ1 mo
[IPUHIIUITY Case-TeXHIOTUit
35 OraclePL/SQL - ato mopTan st pa3paboTINKOB Ha https://oracleplsql.ru/contents-oracle-plsql.html
CVYB/] Oracle DB
36 Ounnaitn uatepnperatop Oracle DB - 310 nHTEpHET https://livesql.oracle.com/
JOCTYITHEIH oracle
57 Odurmansrsrii caiit CYB]] PostgreSQL: ckagath https://www.postgresql.org/
YCTAHOBIIHUK, TOKYMCHTALIUS
6.3 IlepeueHb MpPOrpaMMHOro obecneveHus
I1.1 | Microsoft SQL server 2016
1.2 |LMS Canvas
1.3 |MS Teams
1.4 |Oracle DB Express
I1.5 |PgAdminlll
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHarienne
Bb-934 JlexunoHHas MyIbTHMeUHHAs |4 KaOWHBI I CHHXPOHHOTO IEPeBOJA, MYJIbTUMEAUIHEIE
ayIUTOPHSL: 9KpaHbl M TPOEKTOpP, HOYTOYK, MAaKeT JHIEH3MOHHBIX
nporpamm MS Office, xomruiekr ydeOHOH mebenn Ha 130
TT0Ca/I0YHBIX MECT
b-904a VY4eOHas aymuTopus: 20 cranuoHapHBIX KOMIbIOTepoB (core i15-3470 8gb RAM),
MaKeT JIUIEH3UOHHBIX IporpamMm MS Office,
JCMOHCTPALMOHHOE  O0OpPYAOBaHHE:  OCKA,  IPOCKTOP
MYJbTUMEIUNUHBIA, SKpaH, KOJOHKH, KOMIUICKT Yy4eOHOM
MebemH
b-907 VYueOHast ayquTOpHs: 1 cTanMoOHapHBI KOMIIBIOTEp, IaKeT JIMICH3UOHHBIX
nporpamm MS Office, xommekt y4eOHOH Mebenn Ha 42
MOCaJIOYHBIX MECTa, IEMOHCTPAIIOHHOE O00OpyIOBaHHUE:
JOCKa, MPOCKTOpP MYJbTUMEAUNHBIA X 2, 3KpaH X 2,
KOJIOHKH
Bb-902 VYyebHast ayquTopus: 12 cranmoHapHBIX KOMIBIOTEpOB (2 X core i5-3470 8gb

RAM, 10 x ryzen5 2400g 32gb RAM), maxker
JMIeH3NOHHBIX TporpaMM MS Office, memoHCTparrioHHOE
o0opynoBaHME:  [TOCKA, MNPOEKTOp  MYJIbTUMEIUIHBIMH,
KOMIUIEKT y4eOHOH Mebenu

8. METOANYECKHUE YKA3AHUSA 1JISA OBYYAIOIINXCA

Jl7st ycIienHOTro OCBOCHHS TEOPETHUECKON YacT! JUCIUILIMHBI HE0OX0ANMO 00J1aJaTh 3HAHUAMH B 00JIACTH TEOPHUH MHOXKECTB,
OCHOB JMCKPETHOW MaTEeMaTHUKH.
Jln1s yCHenHoro OCBOSHUs MPAaKTHYECKON YacTH JUCHUIIIMHBI HEOOXOAUMO MPOU3BECTH YCTAHOBKY Ha CBOEM paboueM KOMITbIOTEpe
CIIeNMaIM3UPOBAaHHOTO POrpaMMHOro obecnieueHns B uze: cepsep b/l BMecte ¢ CYB/l u Menemxkep - nuTEpdeiic, C IOMOLIBI0
KOTOPOTO OyIeT OCYIIECTBIATECS B TpadyuaeckoM nHTepdeiice ocHoBHas padorta ¢ BJ1. [Ipn ycraHOBKH ciieyeT 00s3aTenbHO
YIUTHIBATh JINIIEH3HOHHBIE COTJIAIICHUSI.
OcnoBHo#t CYB/] kypca cuntaercst Microsoft SQL Server u coorBerctBeHHO SQL Server Management Studio mnu PostgreSQL u
pgAdmin cOOTBETCTBEHHO.




