Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy
[lomkHocTs: MpopekTdPQTRPARLIOSTORYAAPOTBEHHO0E ABTOHOMHOE 00pa30BaTe/bHOE yUpexKIeHne
[Jlata noanucanus: 31.08.2023 16:54:16 BbICILIEr0 00pa30BaHNs

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas nmporpamma JUCHUTUIMHBI (MOIYJIS)

ba3bl 1aHHBIX

3akperuieHa 3a rmopasaeieHieM Kadenpa OusHec-nHGOPMATHKU U CHCTEM YIPABICHUS ITPOU3BOICTBOM
Harmnpagsnenue noaroroBku 38.03.05 BUSHEC-UHO®OPMATHUKA
Ipoduns
Kpammpuxarus Baxanasp
dopma o0ydeHHS O4YHasA
OO0mmast Tpy10eMKOCTb 33ET
Yacon 1o y4yeOHOMY TUIAHY 108 @dopMBI KOHTPOJIL B CEMECTpax:
B TOM YHCIIC: 9K3aMeH 3
ayJAUTOPHBIC 3aHATHS 51
camocCTosTeNbHas paboTa 27
4acoB Ha KOHTPOJIb 30

PacnpezleneHne YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 3@2.0)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexuuun 17 117 |17 |17
JlaGopaTopHbIe 34 134 |34 |34
Uroro aya. 51 |51 |51 |51
KonrakTHas pabota 51 |51 |51 |51
Cam. pabora 27 127 |27 |27
Yacel Ha KOHTPOJIb 30 {30 |30 |30
Htoro 108 [ 108 | 108 | 108




IIporpammy coctaBui(n):
K.m.H., 0oy., Tpueyo H. A.

Pabouas mporpamma
ba3bl JaHHBIX

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAEMBIH 00pa30BaTeNbHBIN CTaHAAPT BHICIIEro oOpazoBaHus - 6akanaBpuat denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEkIEHHIE BICIIEro oopa3oBanus « HallmoHanbHBIN UCCIeI0BATENbCKUI
texHonoruueckuid yausepcurer «MUCuCy» mo nanpasnenuto noAarotroku 38.03.05 BUSHEC-MUHO®OPMATUKA (mipukas ot
02.04.2021 . Ne 119 0.B.)

CocrapieHa Ha OCHOBAaHHH y4eOHOTO IUTaHa:
38.03.05 BUBHEC-MH®OPMATUKA, 38.03.05-Bb1-23.plx , yrBepxkaenHoro YduenbiM coBetom HUTY MUCHC B cocTae
cootBercTBytomei OIIOII BO 22.06.2023, npotokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

38.03.05 BUBHEC-MHO®OPMATUKA, , yrBepxkaenHoi Yuensim coserom HUTY MUCHC 22.06.2023, npoTtokon Ne 5-23

Pabougast mporpammMa oroOpeHa Ha 3aceflaHHN
Kadenpa 6m3nec-nHPOPMATHKH U CHCTEM YIIPABJIEHHS MPOU3BOACTBOM

[Tporokon ot 23.06.2021 r., Nel 1

PykoBoaurens noapazaenenus: E¢umor Ansbept PyBumoBuy, k.¢uioc.H.



1. HEJIX OCBOEHUA

1.1 | Lens - chopMupoBaTh CIIOCOOHOCTH K ITO3TATHOMY PEIICHHIO 33191 110 00SCIICUCHUIO JONTOBPEMEHHOTO, IEIOCTHOTO
XpaHEeHUs TaHHBIX U IJIAaHUPOBaHMIO 3((GEKTUBHOTO AOCTyNa K JaHHBIM B PB/I.

1.2 | 3agaumn:
1.3]1. Co3nate 0o01ee mpeAcTaBlIeHHEe O COBPEMEHHBIX TEXHOJOTHSIX pa3padotku b/l Ha ocHOBe pasmuunbix MJI;
1.4]2. CdopmupoBaTh yMeHHE BEIOMpATh ONTHMAJIBHBINH HAO0Op OTHOIIEHWH M aTpHOYTOB, CBSI3€H M PEa30BBIBATH B

PCVYB/] ¢ cobmonenrem TpeOOBaHMii OM3HEC-TIOTHKH MTOCTAaBICHHOH 3a1a4u;

1.5]3. OOBsICHUTE 3aBUCHMOCTH d(dexTiuBHOCTH padoTsl PBJl oT mpomecca MOneTMpOBaHUS AAHHBIX MPU
MPOEKTUPOBAHUH M HOPMAJIU3ALMH, & TaK)Ke MPSIMOE BIMSIHUE TPAH3aKIMIl M OTpaHUYESHHUI TOCTYITHOCTH AAHHBIX MIPU
cobmroieHny NHGOPMAMOHHOM 6€3011acHOCTH Ha 00ecieYeHNsT MaKCUMAJILHON JIOCTYITHOCTH JIQHHBIX.

1.6 | 4. HayuuTsb pa3pabateiBaTh 3anpockl Ha s3bike SQL ¢ ydeToM onTUMH3anuy BpeMeHH ucrnonnenus ux B CYB/I.

1.7 | Auonc: Monayns B/l mpenoctaBisieT BO3MOKHOCTB CITYIIATENI0 03HAKOMUTBCS C TEOPETUIECKUME OCHOBaMU B/1, B ToMm
YHCIIE C MOJCISIMH JaHHBIX, PEISILIMOHHON anreOpoii, TpaH3akusiMu u Merogamu odecrieuenus b B BJ1. A taxoke naer
HaBBIKU Ha [IPAKTUYECKUX [IPUMEpaxX IPOUTH LIUKII NPOEKTUPOBaHUA b/l U HayunThCs CaMOCTOSITENBHO NUCATD 3aIIPOChI
Ha s3b1ke SQL.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOI ITIPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanus K l'[pe)lBa]PI/lTe.]'ILHOﬁ NOJAroTOBKe 00y4arolerocs:

2.1.1 | OOBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE

2.1.2 | BeIYHCIHTEIbHEBIC MAIIMHbBL, CETH U CUCTEMBI

2.2 JucunnimHbl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON ANCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIEe:

221 CereBble TEXHOJIOTHH

2.2.2 | AHanu3 NaHHBIX U AHAIUTUKA B IPUHATUY PELICHUI

2.2.3 | HpOpMaIMOHHO-aHATUTHIECKUE U MHTEIICKTYAIbHBIE CHCTEMBI

2.2.4 | CucteMsl NOJAEPKKU IPUHATUS MHOTOKPUTEPHATIBHBIX PEIICHUH B YIIPABICHUU

2.2.5 |IloaroroBka K Ipomexype 3aIlUTh U 3alIUTa BEITYCKHOH KBaTH(UKAIHOHHOH PabOTHI

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

OIIK-4: Cnoco6en moHUMATH NPUHIMIBI PA60THI HH(POPMAIHOHHBIX TEXHOJIOTHI{; HCNOJIb30BATh HH(OPMALHIO, METOABI U
NMporpaMMHBbIe CPeJICTBA ee c6opa, 00padoTKH 1 aHATH3A JJI51 HH(POPMANMOHHO-AaHATHTHYECKOI MOANePKKH MPHHATHS
yHpaBJeHYeCKUX pelIeHn, 0CYIeCTBIATh MO THPOBAHNE, AHAJIN3 U IKCIIEPHMEHTHI B HeIAX MPOBEIeHUS 1eTATbHOI0
HCC/IeIOBAHNSA AJIS pellieHus 32124 B NpodecCHOHATBHOI 06J1acTH

3HaTb:

OIIK-4-31 Metonbl U cpencTBa HHPOPMAITUOHHON 0€301TacHOCTH

OIIK-4-32 TexHonoruu npoexktuposanusi Pb/I

OIIK-4-33 [JocronnctBa u Hemoctatku M

HIIK-3: IIpumeHsieT cucTeMbl yIpaBJieHUsI 02a3aMHU JAHHBIX

3HaTh:

TIITK-3-31 Paznuunbie M/l X JOCTOMHCTBA U HEAOCTATKH.

LITK-3-32 Omneparmy pensnnoHHO anreOpsl.

OIIK-4: Cnoco0eH NOHMMATHL NPUHIMIBI Pa00Thl HHGOPMALIMOHHBIX TEXHOJIOTHIl; HCIIO0/Ib30BATh HH(POPMALUIO, METOAbI H
NporpaMMHbIe cpeCcTBa ee c0opa, 00padoTKH U aHAIN3A IS HH(POPMALMOHHO-AHATUTHYECKOI MO KKH NIPHHATHSA
yIpaBJeHYeCKHX pPellIeHHUl, 0CYLIeCTBIATh MOJCTHPOBAHNE, AHAJIU3 U IKCIIEPHUMEHTHI B Le/ISIX NPOBEICHUS JeTATbHOI0
HCCJIeI0OBaAHMA /151 pelieHHs 3a/1a4 B NpogeccuoHaNbHOI 00/1acTH

YMmerhb:

OIIK-4-Y2 MoaenupoBaTh 1aHHBIC

OIIK-4-Y1 IIpoextuposats PBJ]

IIIK-3: IlpumeHsieT cUCTeMbl YIpaBJeHUsI 02a3aMHU JAHHBIX




YMmerb:

OITK-3-Y2 OnTuMH3HpOBAaTh 3alIpOoCkl HaNMCcaHHbIe Ha si3b1ke SQL.

HITK-3-VY1 TIlucars 3ampocs u3 rpynnsl DML u DDL Ha si3bike SQL.

OIIK-4: CniocoGeH NOHMMATh NPUHIMIBI Pa00Thl HHGOPMALIMOHHBIX TEXHOJIOTHIi; HCII0/Ib30BATh MH(POPMALUIO, METOAbI U
NporpaMMHBbIe CpeACcTBa ee cOopa, 00padoTKU U aHAM3a I HHPOPMAILHOHHO-AHAJUTHYCCKOM NOJ/ICPKKH NIPHUHATHSA
yIpaBJieHYeCKUX pellleHUI, 0CYIecTBJIATh MO THPOBAHNE, AHAJIU3 U IKCIIEPHUMEHTHI B Le/15IX NIPOBeIeHUS JeTaIbHOr0
HCC/IeIOBAHNSA JUISl pellieHus 32124 B NPo(decCHOHATBbHON 00J1acTH

Baagern:

OIIK-4-B1 S3sikom SQL

OIIK-4-B2 Pa3pabotkoii 1 anmuanCcTpHpoBanueM Microsoft SQL Server u PostgreSQL

HIIK-3: IIpumeHsieT cucTeMbl YIpaBJieHUsI 02a3aMHU JAHHBIX

Baagernb:

HITK-3-B2 Hcnons3oBatk Manager Studio MS SQL Server u pgAdmin s ¢pusudeckoit peanusarmu bJI(orpannyeHuii Bcex
THUIIOB) M HAITUCAHHS TPUTTEPOB, IIPOIECAYP M QYHKITHHA.

IITK-3-B1 IToctpoenus moaeneit b/l B Bune ER-monenu

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pazgen 1. lanubie. Moaenu
AaHHBIX 1 MeToABbl J0CTYNA
K AaHHBIM.
1.1 Jlanubie. MogenupoBanue 3 2 OIIK-4-32 JI1.2 JI1.3 KM1,K P1
nmaaabix 1 MJ[. MeTtomst OIIK-4-Y2 JI1.5 J11.6 M3
JIoCTyma K AaHHBIM /Jlex/ HIIK-3-B2 JI1.7 J11.9
HITK-3-Y2 JI1.10 JI1.11
JI1.12 J11.13
Jd1.17
24
Pa3nen 2. [IpoekTupoBanue
B/I. Konuenrtya/jbHbIi
sran. Kpurepun onenku
MoeIu
2.1 ER-Monens. Hotanus Yena. 3 2 OI1K-4-32 JI1.2 JI1.5 KM1,K P1
Horanust IDEF1X, IE /JTex/ OI1K-4-33 J1.7 M3
OIIK-4-V1 222537
OIIK-4-Y2
2.2 Jla6opaTopHast paboTtal. 3 3 OIIK-4-Y1 JI1.3 J11.6 KM1 P1
qacth 1. MHDOMOrNIecKkas OIIK-4-Y2 JI1.9 JI1.10
MOJIeINTh TaHHBIX /J1ab/ OIIK-4-B1 JIL.11 J11.12
OIIK-4-B2 J1.13
HIIK-3-B2 24
Paznen 3. [IpoekTupoBanue
B/I. Jlornyeckuii 3Tam.
Hopmanuzanus (1H®-
6HD)
3.1 [IpeobpaszoBanus B 3 2 OI1K-4-32 JI1.2 JI1.5 KM2 P1
MOCJIEI0BATENILHOCTH OIIK-4-33 JI.7
HOpMaJbHBIX (opm: 1HD, OIIK-4-Y1 22 2537
2H®, 3H®, Boiica-Kona, OIIK-4-V2
4H®, SHO, 6HD /JTex/ OIIK-4-B2
IITK-3-B1
HITK-3-Y2
32 Jlabopatopnas padoTtal. 3 3 OIIK-4-Y1 JI1.3 JI1.6 KM1 P1
yacTh2. Jlatamornueckas OIIK-4-V2 JI1.9 JI1.10
MOJIeINTb TaHHbBIX /J1ab/ JI1.12 J11.13
J1.17
33 D4




Pa3nen 4. PeassumonHasi
ajaredpa
4.1 Ornepanuu pensiuoHHON 3 2 OIIK-4-B1 JI1.7 JI1.10 KM1,K P2
anreopsr /Jlex/ JI1.17 M2
€]
4.2 Jla6opaTopHast paboTa2. 3 2 OIIK-4-B1 JI1.3 J11.6 KM1 P2
Paspabotka BJ1 /J1a6/ JI1.12 J11.13
3133 36
4.3 [TepexpecTHas npoBepka 3 9 OIIK-4-B2 JI1.3 JI1.6
JlaGopatopHoii paboTsil. JI1.12 J11.13
Iepconanbhbie 3aaanus /Cp/ 2192536
Pazgen S. S3bik SQL -
rpynna DDL
5.1 Omneparopsr Create, Alter, 3 1 OIIK-4-B1 JI1.3 JI1.6 KM2,K | P3,pP2
Drop /JIex/ OIIK-4-B2 JI1.12 J11.13 Ml
3133 36
5.2 JlabopatopHas padoTa3. 3 12 OIIK-4-B1 JIT.1JI1.3 KM1,K P3
Paspabotka tpurrepos /J1a6/ OIIK-4-B2 JI1.4 J11.6 M2
IITK-3-B2 JI1.8 JI1.14
JI1.15 J11.16
32333537
Paznen 6. SA3bik SQL -
rpynna DML u onepatop
Select
6.1 Omneparopsr Insert, Update, 3 2 OIIK-4-B1 JI1.3J11.4 KM2 P3,P4
Delete, Select /JIex/ JI1.6 JI1.16
J1.17
3133
6.2 JlaGoparopnas pabota4. 3 10 OIIK-4-B1 JIT.1JI1.3 KM2 P4
Paspabotka [Iponenyp u OIIK-4-B2 JI1.4 JI1.6
¢ynkmii /J1ab/ JI1.8 J11.14
JI1.15J11.16
22 3536 37
6.3 [TepekpecTHast npoBepka 3 10 OIIK-4-V1 JIT.8 JI1.13
Jlaboparophoii pabotsi2. /Cp/ OIIK-4-B1 JI1.15 J11.16
OIIK-4-B2 23
Paznen 7. Unnexkcanus
7.1 CTpyKTypBl HHAEKCOB H 3 2 OIIK-4-B2 JI1.1 J11.11 KM2 P4
uHaeKkcupoBanus /Jlex/ JI1.13 J11.14
J1.17
33 36
7.2 [IepexpecTHas npoBepka. 3 8 OIIK-4-B1 JIL.1J11.3
Jlaboparophoii pabotsi3 /Cp/ OIIK-4-B2 JI1.4 J11.6
33
Paznen 8. Tpanzakuuu u
JKyPHAJIH3AMUS
8.1 Tpanzakuuu. KypHan 3 2 OIIK-4-B1 JI1.12 JI1.15 KM3 P4
Tpan3akuuii /JIex/ OIIK-4-B2 JI1.16
33
Pazgen 9.
HNudpopmanuonnas
0e30macHOCTb
9.1 HudopmannonHas 3 2 OIIK-4-31 JIT.8 JI1.15 KM3 P5
6e3omacHoCTh /JIek/ OIIK-4-B2 JI1.16 J11.17
HITK-3-31 33 36
IITK-3-32
9.2 JlaGoparopnas paboTa5. 3 4 OIIK-4-31 JI1.3J11.4 KM3 P5
JlucKpeoHHbIM MeTox OIIK-4-B2 JI1.6 JI1.8
3amuthl b1 /J1a6/ JI1.13
33 36

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB




5.1. KonTpoJbHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI JIsl
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble

Kon KonTponsHoe

KM MepOTIpUATHE HHIMKATOPB Bomnpock! 111 TOATOTOBKU
KOMITETeHIIN I

KM1 KounTponbHast 1.1. JaiiTe onpeaeneHus: YTo TaKoe JaHHbIe, HHPOPMAIHS,
paboral. WHTEpIpeTaIys JaHHbIX. [[okaxuTe Ha MpuMepe, KaKUMHU CBOHCTBaMHU
[IpoexTupoBanue 001amaroT qanHkie 1 nHGopManus. B yeM IpUHIMITHAIEHOE OTIINYHE
paspabotka B/l ¢ JIAaHHBIX OT HH(OpPMAIIHH.

COXpaHEHHEM 1.2. Jaiite onpenenenus: yro takoe b/, CYBJI. Jlokaxxurte Ha
LIETTOCTHOCTH T10 MpyMepax B 4eM 3aKiiouarorcsi ocHoBHbIE 3aaun b/ u CYB/I.
cpencTBaM Ilepeuncnure nocronncrsa u Hepoctatku b/l u CYB]] B obmiem Buze
MEXaHH3MOB 1.3. [lepeuncnute, B 001IeM BUJE, KaKue 3ala4l PEIIalOT
TPUTTEPOB Mertonbl OCTyna K JaHHbIM. Ha30BUTE TpU MeTOa OCTYIA K TAHHBIM.
JlaiiTe cpaBHUTENBHYIO OLIEHKY TPeX METOJIOB JOCTYIA IT0 KPUTEPHS:
CKOPOCTH JIOCTYTIa, BpeMs IPEABAPUTENbHON 00pabOTKH, pa3Mephl
CHELUAIN3UPOBAaHHbIX CTPYKTYP.
1.4. Jaiite onpenenenue ans Moaenu AaHHbIX. [lokaxure B
rpadpuIeckoM N300paKEHUH MATh IPUMEPOB CTPYKTYP Pa3IMIHBIX
Mojenei qanHpIx. OnuImuTe 0COOEHHOCTHU B pa3nuiHbix M/ Bcero
cocTaBa MOJIEINICH JJAHHBIX B 00IIIEM BH/IE.
L.5. Uepapxuueckas monenb. [laiite onpeneneHus amus:
CTPYKTYpPbI MOJIENIN, CBOMCTB, TOCTOMHCTB ¥ HEAOCTATKOB. ONUILIUTE
00BEKTHI, BXOAALINE B CTpYKTYpY Mozenu. IIpusenute npume 3agauu ¢
peanusauueil B uepapxuueckoit M/JI.

KM2 KonTponbras 2.23. Onumure 1eny ¥ 3afadd IPUKIaIHOTO U MPEAMETHOTO
pabora 2. [OJX0/1a IIPUMEHsAeMbIX IIpu npoextuposanuu BJI. Jlaiite
[IpoexTupoBanue u CPaBHUTEJIBbHYIO OLIEHKY 3TUX N0oAX0/10B. Ha nmpumepe nokaxure
paspadotka B/] ¢ MPHUHIUITAATBHBIC OTIIMIUTENEHBIC YEPTHI PUKIATHOTO U MTPEAMETHOTO
AHAIIMTUYECKUMU M0/IX0J10B K npoekTupoBanus bJI.
npouenypaMu\pyHK 2.24. [Haiite, B 00IlleM, ONKCcaHue LeIel U 3a1a4 mporecca
UMM 1151 MOJIENUPOBAHUS JaHHbIX. ONUIINTE CBOWCTBA U XapPAKTEPUCTUKH
obecrieueHus OM3HEC Mozeneit naHHbIX. [lokaxuTe Ha mpuUMepax rpadudeckoe
-JIOTUKU MpeAcTaBIeHHE CTPYKTYP, IPUMEHSIEMbIX IIPU COBPEMEHHOM

MOJIENTUPOBAHHHU JIaHHBIX.
2.25. ChopMynmupyiiTe MOCIeN0BaTEIIEHOCTh UX 3TAIOB
npoektupoBanus bJl. OnummTe menu, 3aaa4y ¥ MOIENH, KOTOPBIS
CTPOSATCS IPU IPOBEACHUH NIEepBOro 3tana npoektuposanus bJI. Ha
HpHMepe MOKAXKUTE rpadUuecKy0 HHTEPIPETAIHIO 1000 n3 Mozaenen
[IEpBOrO ATara NpoeKkTuposanus /1.

2.26. CcopmynupyiiTe IOCIEI0BATENBHOCT UX 3TAloOB
npoektupoBanus bJl. OnumuTe nenu, 3a1a4u 1 MOJIENHU, KOTOpPbIE
CTPOSATCA TIPH POBEICHUH BTOOTO 3Tara npoektuposanust b/I. Ha
IpUMepe MOKAXKHUTE FpahuIecKyro HHTEPIPETALUIo 000 13 MoaeIeH
BTOPOTO 3Tara npoekTupoBanus b/1.

2.27. ChopMymupyiiTe MoCien0BaTeIbHOCTh UX 3TAIOB
npoektupoBanus b/l. Onummre nenu, 3aaun, cXeMbl U MOJEIH,
KOTOPBIE CTPOSATCA IPH MPOBEACHUN TPETHETO dTala MPOSKTUPOBAHHUS
B/I. Ha npumMepe nokaxute rpaduuecKyro HHTEPIPETAIUIO JII000H 13
CXEM MJIM MOJIeJIEH TpeThero 3Tama npoekTuposanus b1

2.28. CdopmynupyiiTe OCHOBHBIE TOHSATHS Mozean CyIIHOCTh-
Ces13b. [logpoOHee, ¢ mpuMepamMu OCTaHOBUTECH Ha MOHATHH
CymHocTh. YKaKUTe LEIH U 33Ja4l. pelllaeMble IIPH MPOEKTHPOBAHUU
Bl peanmu3ys monens CymHOCTE-CBsI3b. YKaXHUTE 00JIaCTH MIPUMEHEHUS
JAHHOHM MOJENH, JOCTOMHCTBA M HEJOCTATKH.




KM3

DK3aMeH

3.1. JHaiite onucanue nmpouecca HopMaiau3auuu. YTo npoucxoauT
C IJaHHBIMHU B TIpoliecce HopManu3auuu. KakoBbl JOCTOMHCTBA U
HEJOCTATKH IIPOoIiecca HOpMATH3AINH. SIBIseTCS I HOpMAaTH3aIlHs
o0si3aTenpHOMN 1715t Beex BJl 6e3 nckiroueHus.

3.2. Jaiite TouHBIe ONpeAeTIeHUsI BCEM 7—MH HOPMaJbHBIM
(opmam. JlokaxxuTe, 94TO ITOCIECIOBATEIFHOCTE H3 HOPMAIIBHBIX (GOpM
MOXKET OBITh TOJIBKO OJJHO3HAYHOW M M3MEHSATH ee Henb3s. [lokaxuTe Ha
npuMepe nporuecc Hopmanusanuu no 4HO.

3.3. JlaiiTe TouHbIE OMPENEIEHUSI BCEM /—MHU HOPMAaJIbHBIM
¢opmam. Ilepeunciure TOCTOMHCTBA M HEIOCTATKH XapaKTepHbIE T 7
-MH HOpMAaJbHBIX (hopM. [TokaxuTe Ha mpuUMepe IpoIecc
HopManu3auuu no 4HO.

3.4. JlaliTe TouHbIe ompesieNieH!s] BCEM 7—MH HOpMabHbIM
dhopmam. [TogpoOHEE pacCMOTPUTE XapaKTepHbIE 0COOSHHOCTH, IIEH U
3agaun 1H®. [Tokaxure Ha 3X pa3nuYHbIX 33a4ax MPoLEece
npueneHust k |H®, pe3yabTaToM BBIIOIHEHUS] KOTOPOro Oyner
COBEPIIICHHO Pa3HBIIl yPOBEHB IEKOMITO3MIINHI OTHOCHTEIFHO JaHHBIX.
3.5. JlaiiTe TOuHBIE OIpPEAEICHUS BCEM /—MH HOPMAaJbHBIM
(dhopmam. ITogpoOHee paccMOTPUTE XapaKTepHbIE 0COOEHHOCTH, LIENH U
3agaun 2H®. [laiiTe ompeneneHns Bce COBpEeMEHHOI Kiaccudukanum
TIOHSTHSI CBOMCTB KIIIOUEH

3.6. JlaiiTe TOUHBIEC OIPEAEICHUS BCEM /—MH HOPMAJbHBIM
¢dopmam. [TogpoOHee paccMOTpUTE XapaKTepHBbIE 0COOCHHOCTH, LICITH U
3amaun 3HO. [TokaxkuTe Ha 3X pa3NUYHBIX 3a/1a4aX MPOIECC
npuseneHns k |HO-3H®D, pe3ynsTaToM BEITOIHEHHS KOTOPOTO OyIeT
COBEPILIEHHO Pa3HbIil yPOBEHb 1EKOMITO3HLIMN OTHOCUTENBHO JaHHBIX.
3.7. JlaliTe TouHbIE omnpesieNieHNs] BCEM 7—MH HOpMaJbHbIM
dhopmam. [TogpoOHEE pacCMOTPUTE XapaKTepHbIE 0COOSHHOCTH, IIEH U
3anaun H®boiica-Konna. [lokaxure B cpaBHEHUN HA KOHKPETHOM
puMepe NPUHLUUINAIbHbIE PA3Iuuns B pe3yibTaTax Moaenen
npuBeneHHbIX K 3H® u k Hdbotica-Konna.

3.8. JlaiiTe TOuHBIE OIpPEAEICHUS BCEM /—MH HOPMAalbHBIM
(dhopmam. [TogpoGHee paccMOTPUTE XapaKTepHbIE 0COOEHHOCTH, LIENH U
3anaun 4HO. [Tokaxkute Ha 3X pa3IMUHbIX 3a7jayax MpPOLECC
npuseneHus k | HO-4H®D, pe3ynsTaToM BEITOTHEHHS KOTOPOTO OyIeT
COBEPILCHHO Pa3HbIil yPOBEHb IEKOMIIO3HLUN OTHOCUTEIBHO JaHHBIX.
3.9. JlaiiTe TouHbIE OMPENEIEHUS] BCEM /—MHU HOPMAaJIbHBIM
¢opmam. IToxpoOHEE paccMOTpHUTE XapaKTepHBIE 0COOCHHOCTH, LIEITH U
3anaun SHO. [Tokaxure B cpaBHEHUH HA KOHKPETHOM IIPHMEpPE
MPUHIUNKATBHBIE P3N B PE3yIbTaTax MOJENEH PUBEICHHBIX K
SH® u x 6HO.

3.10. JlaiiTe TOuHBIE OIPEAEIEHUS BCEM /—MH HOPMAalbHBIM
(dhopmam. [TogpoOHEe pacCMOTPUTE XapaKTepHbIE 0OCOOEHHOCTH, LIEIH U
3agaun 6H®. ITokaxure B CpaBHEHUU Ha KOHKPETHOM IIpUMepe
NPUHIUIHAAIBHBIC PA3IHYHs B pe3yIbTaTax MoJeieil MPpUBEICHHBIX K
S5H® u x 6HD.

3.11. Chopmynupyiite U pa3bsCHUTE 8 KPUTEPUEB, UCIOIb3YEMbIX
JUIsL OLIEHKH JlaTa-norudyeckoit monenu. [Iposenute oueHky Baiueil jara-
JIOTHYIECKOH MOJIETH M3 Ta00PaTOPHOTO IUKIIA IT0 THM KPHTEPHSIM.
Jloka)xuTe, 9TO BBI IIPOBEITH JOCTATOUHYIO HOPMATH3AIHIO IJIS

3¢ (PEKTUBHOTO PEIICHUS TOCTABICHHOH B Ta0OPaTOPHOM LIUKIIE
3aJa4m.

3.12. OnuuuTe Npoueccsl, KOTOPLIE MPUBOAAT K MOCTPOEHHIO
mogeneit Fully Attributed, Key Based, Transformation Model. laiite
MOCTaHOBKY IEJH I Kaxkaoi n3 Moxenei. Chopmynupyiite
ompeneneHns 00bEKTOB KaXKI0H U3 MOJIEIIeH U HX CBOMCTB. YKaxuTe
00J1aCTH IPUMEHEHHUS KaX 0K U3 ITUX MOJAENH.

4.1. Jlatite ocHOBHBIE MOHsATUS PensunonHoi anredpsl Koana.
IMpommrocTpupyiTe Ha IpUMepe Pa3INdis B peJIUOHHON anredpe 1
PETSAMHOHHOM HCYHUCICHHN

4.2. JaiiTe MOHATHS MapaMeTPOB XapaKTEPU3YIOIUX OTHOLICHHUE:
HOpMa, KapJUHAJIbHOE YHCII0, CTENEHb, MOLHOCTb.
IMponmmrocTpupyiTe Ha IpUMeEpe Pa3IYHs B IEPEUNCICHHBIX BhIIIE
XapaKTEePUCTUKAX OTHOIICHHS.

5.1. VYKaxkurte nepenoMHble dTanbl B CTaHAapTH3auuu si3bika SQL.
IMTokakxnTe MOTYITHPHOCTE U pa30HeHNE Ha YPOBHH IIPHHATEHIC B
cranaapTax s3bika SQL.

5.2. [epeuncnute ocobennocty a3bika SQL. CpaBHHTE ero ¢




JFOOBIM M3BECTHBIM BaM S3BIKOM, TO3UIIHOHUPYIOIUMCS KaK S3bIK
paboThI ¢ JaHHBIMH, HAaIPUMeED sA3bIK R. YKaxuTe 10CTOMHCTBA U
HeIoCTaTKu s361ka SQL.

5.3. Iepeuncnute 4 Tpymmsr onepatopoB s3bika SQL. IMokaxwute
MPUHIHUNKANBHBIE PA3IHYHUs MEXIY ONepaTOpaMu 3TUX TPYI U
orepaTopaMu OJHOHU IPYIITBI MEXIY COOOH.

5.4. INepeuncnute 7 00BEKTOB, K KOTOPEIM BO3MOXKHO
npuMeHneHue oneparopos rpynnsl DDL. ITpusenute npumepst
3anpocoB Ha sa3bike SQL uHCcTpyKImii ¢ oneparopamu rpymnmnsl DDL ¢
00BEeKTaMH THUITA TaOJIHLIA.

5.5. INepeuncnute 7 00BEKTOB, K KOTOPBIM BO3MOXKHO
npuMeHenue oneparopos rpynmnsl DDL. ITpuBenute npumepsl
3anpocoB Ha s3bike SQL uHCcTpyKkimii ¢ oneparopamu rpymnmnst DDL ¢
00BEKTaMU THTIA XpaHUMAas TIPOLIEAYPA.

5.6. INepeuncnute 7 00BEKTOB, K KOTOPBIM BO3MOXKHO
npuMeHeHue onepatopos rpymnmbsl DDL. [IpuBenuTe npumepsl
3anpocos Ha a3bike SQL nHcTpykuuit ¢ oneparopamu rpynnst DDL ¢
00BEKTaMH THUIIA CKATSIPHAS U TAOMUYHAsA (HYHKIUN.

5.7. [epeuncnure 7 00BEKTOB, K KOTOPHIM BO3MOKHO
npuMeHeHue onepatopos rpymisl DDL. [IpuBenure npumepsl
3anpocos Ha a3bike SQL nHcTpykuuii ¢ oneparopamu rpynnst DDL ¢
oObexTamu Tuna DMLTpurrepst.

5.8. [epeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXKHO
npuMeHeHue onepatopos rpynmsl DDL. Ilpusenute npumepst
3anpocos Ha a3bike SQL nncTpykuuii ¢ oneparopamu rpynnst DDL ¢
00BEKTAMHU THUIIA UHJIEKCHI.

5.9. JHaiite onpenenenue oobekT Tpurrep B bJI. O0bscHuTe 1enu
W 3a7a49M 3TOTo 00BeKTa. [laliTe omrcaHne CBOHCTB M XapaKTEPHCTHK
tpurrepoB B SQL Server. CpaBHHTE U MOKAXHUTE MPUHIUIHAIBHEIE
paznuuus Tpurrepos it SQL Server u PostgreSQL.

5.10. [laiiTe oOmre XapakTepUCTHKN TUIA JBIHHBIX JlaTta n BpeMs
i SQL Server u PostgreSQL. ITokakuTe Ha puMepe OTIUYUTEIbHBIE
ocobeHHOoCTH 3TOr0 TUNa JaHHbIX st SQL Server u PostgreSQL.
Kakoe BausiHuE OKa3blBaeT TUIM3ALMs Ha JOMEHHbIE OrpaHUYEHUS
LEIOCTHOCTH.

5.11. Jaiite o0mue XxapakTepUCTUKHA CUMBOJIBHOTO THIA JAaHHBIX
st SQL Server u PostgreSQL. TTokakute Ha mpuMepe OTINYUTEIbHBIC
ocobeHHocTH 3Toro THNa naHHbxX st SQL Server u PostgreSQL.
Kakoe BustHHE OKa3bIBaeT THITM3ANHNS HA JOMEHHBIE OTPaHUYCHHUS
LETOCTHOCTH.

5.12. JlaliTe o0mme XapakTepUCTUKH YUCIIOBOTO THIA JaHHBIX IS
SQL Server u PostgreSQL. ITokaxkute Ha puMepe OTINYUTENbHBIE
ocobeHHocTH 3TOr0 TMNa JaHHbIX st SQL Server u PostgreSQL.
Kakoe BiausiHUE OKa3bIBaeT TUIM3ALMS Ha JOMEHHbIE OTpaHUYEHUS
LEIOCTHOCTH.

5.13. JaiiTe oOure XapakKTepUCTUKU THUIIOB JAHHBIX,
MIPUMEHSEMBIX JUIs XpaHeHHs! 00IbIINX AaHHbIX, A7 SQL Server u
PostgreSQL. ITokaxkute Ha pUMepe OTINUUTENBHBIE 0COOEHHOCTH
storo tuna gaHHbIxX At SQL Server u PostgreSQL. Kakoe BiusiHue
OKa3bIBaeT THITU3aLUs HA JOMEHHBIC OIPaHUYEHHS IIETTOCTHOCTH.

5.14. CpaBHuTe 0c0OEHHOCTH 00pPabOTKU M TEXHOJIOTHA JTAHHBIX
OOJTBIINX THIIOB Ha NpUMepe OMHAPHBIX (aiinoB maHHBIX 11 SQL
Server u PostgreSQL.

5.15. 3anumute 1Mo 3 UHCTPYKLUUH I 3X ONEpPaTopoB IPYIIIBI
DML, oTnuyaromiyecs He TaOJUIaMU/TIOSIMU, a (HOpMaTTbHOH 3aIHChI0
BHYTpPEeHHeEro Habopa omnepaTopoB. OOBICHUTE 0COOCHHOCTH
UHJICKCUPOBAHHS U BO3MOXKHOCTU HECAHKIIMOHUPOBAHHOTO JOCTYIIA
pY UTHULUUPOBAHUHN HHCTPYKUUN U3 KIIMEHTCKUX MPUIOKEHHUH.

6.1. Knaccugummpyiite TpedoBanus k 6e3onacaoctd B/l mo
3aBUCHMOCTH/HE3aBUCUMOCTH OT JaHHBIX. OOBSACHNTE HA IPHMepax
BJIMsAHUE BceX TpeboBaHuil Ha 6ezomacHOCTh B/I.

6.2. Yro Takoe HeCAaHKIIMOHUPOBaHHBIN noctyn. ChopMmynupyiTe
QITOPUTM JUTS 3aIIUTHI JaHHBIX OT HECAHKIIMOHMPOBAHHOTO JIOCTYTIA.
IMoxaxwure Ha mpuMepe cBoeil TabopaTopHOIt pabOTH BO3MOXKHOE
MPUMEHEHUE KOMILJIEKCHBIX MEp 3alUThl OT HECAHKLIMOHUPOBAHHOTO
JlocTyma.

6.3. Cranmaptusanus nHpOpMaMoHHON O6e3omacHocTH. KTo
SBIISIETCS. pa3pabOTYMKOM MeXIyHapoaHoro ctangapta Ub




(“Kpurepusix oneHKH HaJeKHbIX KOMIBIOTEPHBIX cucTeM”). Omuninre
CTPYKTYp MexayHapogHoro cranaapta Ub - “Kpurepusx oueHku
Ha/IeXKHBIX KOMIIBIOTEPHBIX cUcTeM . IIpuBenuTe npuMepsl HECKOJIBKUX
crangapros 1o 1b.

6.4. JlaliTe OCHOBHBIE ITOJI0XKEHHS 3aKOHA O 3aIUTE JTHYHBIX
JaHHbIX B PO. Kak 3TOT 3aK0H celfuac perylaMeHTHpYyeT paboTy ¢
JIMYHBIMHU TaHHBIMH TI0JIB30BaTeNIeH U BIUSAET Ha pa3paboTKy U
akcmtyaranuto b/

6.5. Jaiite onpenenenue HHGOPMAIIMOHHOW O€30MACHOCTH.
Kaxoga B3anmuas cBsa3p GyHkunit CYB/] 10 coXpaHEHHIO IIETTOCTHOCTH
¥ KOH(UICHIIMAIFHOCTHU JaHHBIX. KakoBBI TpH OCHOBHBIE 33/1a41
CVYB/.

7.1. JaiiTe ompenenenne TpaH3akiuu. B kakux 3agadax He
00s13aTeNIFHBIM SABIIACTCS MpUMeHeHne Tpan3akunoHHbIX CYBJI. [laiite
ONMCAHNUE CBOMCTB TPpaH3aKLUil.

7.2. [Tokaxkute BIMAHHE TpaH3aKLUHUA Ha COXpAaHEHUE
IIETIOCTHOCTH B KaXKIIOM KJIaCCe COTJIACHO C KIIacCH(UKAIUU
nenoctHocTH. Jlaiite hopManbHyto 3anuchk oneparopos rpymmsl TCL
si3pika SQL.

7.3. JlaiiTe onpenenenue xxypHaia TpaHzakuuid. OnuimunTe
CTPYKTYpY (aiina xypHana TpaH3aKIuii.
7.4. Jaiite onpezneneHue KOHTPOJIbHOU Toukd. ITokaxkure

AJITOPUTM JIeHCTBUI NIPU PA3NUYHBIX COCTOSIHUS TPaH3aKUuil u
KOHTPOJILHOM TOYKH B MOMEHT COOsL.

7.5. OnuuTe KakoBa CTPYKTypa >KypHana TpaH3akuui B SQL
Servere. Kak B3auMocBs3aHbl MOJCIIH BOcCTaHOBICHUS B/,
noanepxuBaemble B SQL Server ¢ mpoleccoM yceueHus xKypHana
TpaH3aKIUH.

7.6. OnumuTe anropuTM MpoIecca yCedeHus KypHaia
Tpan3akuuil. OOBSCHUTE, HOUYEMY yCEUEeHHE Ky pHalla TpaH3aKIUH
BIIMSIET Ha BOSMOKHOCTH BOCCTAHOBIICHHS 1TOCTIE COOEB.

7.7. Jaiite ompenenenne sxectkoro c6os. [TokaxuTe aaropuTMel
BOCCTAHOBJICHHUS TTOCTIE KECTKOrOo cOos1. B ueM mpuHIMNHANbEHOE
OTJINYHME BOCCTAHOBJIEHHE TIOCIIE )KECTKOTO M MATKOro cOOEB.

7.8. Jaiite ompenenenne Markoro coos. [Toxaxxure anropuTMeI
BOCCTAHOBJICHHUS TTOCTIE MATKOTO ¢00s. B uem npuHIunuansaoe
OTJINYHME BOCCTAHOBJIEHHE TIOCIIE )KECTKOTO M MSATKOro cOOEB.

7.9. JaiiTe ompenenenne u 00JacTh MPUMEHEHHS OJIOKHPOBOK
JTAHHBIX TIPH BRITIOJTHEHNH TpaH3aknuii B B/[. Ha ocHOBe G10KHPOBOK
MOKaXXUTE pa3iIndue Mojieneil ONTUMUCTUYECKOTO U
MECCHMUCTUYECKOTO Mapauleu3Ma.

7.10. JaiiTe onucanre aHoMainuii, KOTOpPbIE
JIOMYCKAIOTCS/HEAOIYCKAIOTCS B PA3INUHBIX PEXKUMAX U30JIALIH
TpaH3akuuil. Ha ocHOBe aHOManuii OKaKUTE pa3iuyue MoeIen
ONTUMHCTUYECKOTO U MECCUMUCTHYECKOTO Napasulein3Ma.

7.11. Onuuure ypoBHU M30JSLUU TPAH3AKLUN «TPSA3HOE YTCHUE)
U «4HCTOE UTeHue». Jlaiite cpaBHUTENBbHYIO OLIEHKY 0COOEHHOCTEN
JOCTOMHCTB M HEJOCTATKOB 3TUX PEKHMOB.

7.12. Ornumure ypoBHH n3oisiun Tpan3akuuii REPEATABLE
READ u SERIALIZABLE. [laiiTe CpaBHUTENBHYIO OILICHKY
0COOEHHOCTEHN JOCTOMHCTB M HEJOCTATKOB 3THX PEXHMOB.

7.13. Jaiite onpeneneHue TepMUHY “MOMEHTANbHBIA CHUMOK .
Kak MOMeHTaNbHBIH CHIMOK CBsI3aH C TpaH3aknusaMu. OOBSICHUTE,
MOXKHO Ha IpUMepe, Kak U30JIUpyeTcsd MOMEHTANbHBII CHUMOK.

8.1. OnumuTe CTpyKTypy (aiina xpaneHus qaHHbIX B B/I.
OnmmmnTe CTpyKTYpy O0ydepos, ucrons3dyeMmerx CYB/I w1t npoBeneHns
3aIlpoCcoB OT MoJib3oBarenei. [laiite obuye maru airopurma
ucnonb3oBanuss CYB/] nepBu4HON ¥ BTOPUYHON MaMSTH

8.2. JlaiiTe omicaHus 0COOEHHOCTEH CTPYKTYp, HCIONB3yEMBIX
CVYB/] s moctpoeHust HHIEKCOB. IIokakuTe 0COOCHHOCTH CTPYKTYPBI
TUIOTHOTO MHJIEKCA M AITOPUTMA ITOUCKA MO HEMY.

8.3. [aiite onucaHnst 0COOEHHOCTEH CTPYKTYp, MCIIOIb3YEMbIX
CVYB/] s moctpoeHus HHIEKCOB. IIokakiuTe 0COOCHHOCTH CTPYKTYPBI
pa3pakeHHOTO MHAEKCA U alrOpUTMa IIOUCKA 110 HEMY.

8.4. JlaiiTe omucaHus 0COOEHHOCTEH CTPYKTYp, UCIONB3yEeMbIX
CVYB/] s noctpoeHus HHIEKCOB. [1okakuTe 0COOCHHOCTH CTPYKTYPBI
OMHApHOTO-AEpEeBa U ANTOPUTMA ITOUCKA IT0 HEMY.

8.5. Jaiite onmucanusi 0COOEHHOCTEH CTPYKTYP, UCTIOIB3yEMBIX




CVYB/] s noctpoeHust nHAEKCOB. IIokakute 0COOEHHOCTH CTPYKTYP
XEIIUPOBaHMA U aITOPUTMA ITOUCKA MO HUM.
8.6. CpaBHUTE KJIACTEpHbIE U HEKJIAcTepHble MHIEKCH B SQL
Server o mapamerpam: XpaHeHHE, TIOCTPOCHNUS, UCTIOIb30BaHNUE.
CpaBHHUTE HHAEKCUPOBAHKE MPH 3aIpocax select HHCTPyKUU U3
oneparopoB rpynnsl DML u XpaHuMBIX iponeayp.
5.2. Ilepedenn padoT, BbINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMITETEHLIUH
P1 JlaGopaTopHast 1. KoHnenTyanbHBIi 3Tan IPOSKTHPOBAHUS - HH(OIOTHIECKAs MOJETh
paboral. 2. Jlornveckuii oTam NpoeKTUPOBAHUS - JaTa-JIOTHYecKas MOAENb
[IpoextnpoBanue b/
P2 JlabopatopHas 1. ®u3nyeckuii 3TN MPOSKTUPOBAHUS - TpaHC(HOPMAIIMOHHAS MOJICTH
pabota2. Pazpaborka 2. Peamuzanust monenu BJ1 8 CYB]]
B
P3 JlaGopatopHas 1. CoxpaHeHne eT0CTHOCTU
pabora3. Tpurrepst 2. ObecnieueHne OU3HEC-JIOTUKH
P4 JlabopaTopHast 1. O6ecneueHne OU3HEC-TOTUKU
pabora4d. 2. ObecnieyeHne pabOThHI KITHEHTCKUX TPUIIOKEHHH
IIpouenypst u
byHKIIU
P5 JlaboparopHas 1. IMCKpeLMOHHBIN METO/1 3aIUTHI JAHHBIX
pabota5. 2. Pe3epBHOE KOIMPOBAHUE U BOCCTAHOBIECHHE
Wudopmarmonnas
0e30macHOCTh

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OruaBneHue

1. O6mume nonarusa. Mogenu aansbix. (13) 1

2. IpoextupoBanne BJI. Monens onenku n Betbopa CYB/. (32) 2

3. Hopmanmzanus. (12) 4

4. Pensumonnas anrebpa. (9) 5

5. SAseik SQL. (15) 6

6. Wudopmannonnas 6e3onacHOCTb. (16) 7

7. Tpanzakuuu. (13) 8

8. WNunexcuposanue. (6) 9

9. Apxurextypa UC. (7) 10

HUTOI'O 123 Bompoca

1. O6mwme nonatus. Mojenu aanHbIX. (13)

1.1. JlaiiTe onpeeneHus: 4To TaKoe JaHHbIe, MHPOPMAIHsI, HHTEpIpeTalys JaHHbIX. [TokakuTe Ha mpuMepe, KaKuMU
CBOMCTBaMH 00JIQIAI0T TaHHBIE U HHPOpMAIWs. B yeM npuHIMNMAIbHOE OTINYUE JTAHHBIX OT HH(POPMAIIUH.

1.2. Haiite onpenenenus: uro takoe b/, CYB/l. Jlokaxute Ha mpuMmepax B ueM 3akitodarorcs ocHoBHBIE 3anaun b/l u CYB/L.
IMepeunciute goctouncTsa u HenoctaTku bJ] 1 CYB]I B o01iem Buae

1.3. [epeunciute, B 00IIEM BHIE, KaKue 3a/1aud penraloT MeToJpl TocTyna K JaHHbIM. Ha3zoBuTe Tpu Merona JocTyma K

JlaHHBIM. JIaliTe CPaBHUTENBHYIO OLICHKY TPEX METOAOB JOCTYIIA 10 KPUTEPUSL: CKOPOCTb AOCTYIIA, BpeMs IIPEBAPUTEIbHOMI
00paboTKH, pa3Mephl CIEUATU3UPOBAHHBIX CTPYKTYD.

1.4. JaiiTe ompenenenne Ui MOJeNH NaHHBIX. [lokaxknTe B rpadmyeckoM H300paKCHUH TISTh IPUMEPOB CTPYKTYP
pa3NUYHBIX Mojeel naHHbX. OmumTe 0COOEHHOCTH B pa3nuaHbIXx M/ Bcero coctaBa MoJieNel JaHHBIX B 00IIEeM BH/IE.

1.5. Uepapxuueckast monenb. Jlaiite onpenenenus Aisi: CTPYKTYpPbl MOAEIH, CBOMCTB, JOCTOMHCTB M HelocTaTKoB. Onuimmre
00BEKTHI, BXOAALINE B CTPYKTYpY Mozenu. IlpuBenute npume 3agauu ¢ peanusanuei B uepapxudeckoin M/I.

1.6. CereBast Mozenb. [laiite onpeneneHus Asi: CTPYKTYpbl MOJIEIH, CBOMCTB, TOCTOMHCTB U HelOCTaTkoB. Onuimmure
00BEKTHI, BXOAAIINE B CTPYKTYpY Mozenn. [IpuBenuTe npume 3aadu ¢ peanusanueil B cereBoit M/I.

1.7. Penssunonnas monens. Jlaiite onpeneneHust Asi: CTPyKTYpbl MOJENH, CBOMCTB, JOCTOMHCTB M HelocTaTKoB. Onumure
00BEKTHI, BXOISIIHUE B CTPYKTYPY MoJieH. [IpuBenTe nprMe 3a1adn ¢ pearu3anneil B pesinuoHaoi M1,

1.8. Cemanrtuueckass Mojenb. JlaiiTe onpeneneHus Uis: CTPYKTypbl MOJENHU, CBOMCTB, JOCTOUHCTB U HEAOCTATKOB. OnuiuTe
00BEKTHI, BXOAALINE B CTPYKTYpY Mozenu. [IpuBenuTe npume 3a1adu ¢ peanusanuei B cemantuaeckoir M/I.

1.9. TunoBo-nonHas mMozaenb. JaiiTe onpeneneHus Uis: CTPYKTYpbl MOJEH, CBOUCTB, JOCTOMHCTB M HEAOCTAaTKOB. OnuiuTe
00BEKTHI, BXOJIIINIE B CTPYKTYpY Moeny. [IpuBeanTe MprMe 3a1adu ¢ pean3anneil B THIIOBO-1ToTHOH M1,

1.10. OOBEKTHO-OpUEHTHPOBaHHAS MoJenb. JlaiiTe onpeneneHus Is: CTPYKTYPHI MOAENHU, CBONCTB, TOCTOMHCTB U
HenocTaTkoB. OnuiunTe 00BEKTHI, BXOASIINE B CTPYKTYpy Moaenu. [IpuBenuTe npruMme 3agauu ¢ peanuszanueil B 00beKTHO-
opueHTHUpoBaHHOK M/,

1.11. MnuoromepHas Mojensb. Jlaiite onpeaeneHus Asl: CTPYKTYPbl MOJIENIU, CBOMCTB, TOCTOMHCTB U HEJOCTATKOB. OnuiuuTe
00BEKTHI, BXOAALINE B CTPYKTYpY Mozenu. [IpuBenute npume 3aauu ¢ peanusanueid B MEHOroMepHoit M/I.
1.12. XML monens. Jlaiite onpeneneHus s: CTPYKTYPbl MOJIENH, CBONCTB, JOCTOMHCTB U HENOCTATKOB. ONMUIINTE OOBEKTHI,

BXOZSIIME B CTpYKTypy Mojenu. [Ipusenute npume 3agauu ¢ peanuzanueit B XML MJI.




1.13. INepeuncnute GyHKINH, KOTOpBIE BRIMOTHAIOT coBpeMeHHble CYBJI. Ykaxute coctaB (yHKIMOHaIbHO HonHOH CYB/.
Ompenenure s 7 coBpemennbix CYB/] coorBercrue o kpurepusim: Tun M/, komnanus pa3paboTyHK, Ha3BaHHE BHYTPEHHETO
S3BIKa POTPaMMHPOBAHHUS

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

2.1. [epeuncnute sTansl xu3HeHHoro 1ukna b/, Jlaiite monHyro XxapakTepuCTUKY dTana «IUIaHupoBaHus pazpabotku blI».
OnumuTe anropuT™ MPOXOXKIAEHUS ITOTO ITama.

2.2. INepeuncnute 3Tans! xu3HeHHOro nnkina bJI. Jlafite momHyto xapakTepucTuKy 3tama «Onpenenenne TpeboBanmit k bII».
OnumuTe anropuTM MPOXOKICHUS STOTO ITAIA.

2.3. INepeuncnute sTansl xku3HeHHOro nukiaa bJI. JlaiiTe monHyro XapakTepucTuky stana «C6op u aHanu3 TpeGoBaHUIM
noJb30Barelneil». OMUIINTE aITOPUTM POX0XKIEHHS ATOTO 3Tama.

2.4. Ilepeuncnure sransl xu3HeHHoro nukna bJI. Jlaiite nonnyro xapakrepuctuky srana «IIpoextuposanue B/l
KonuenrtyanbsHslil 3Tamy. ONUIINTE aITOPUTM IIPOXOXKAEHUS ITOTO ITala.

2.5. [Iepeuncnure 3tansl xxu3HeHHoro nukina bJI. Jlaite momHyto xapakrepuctuky stana «IIpoextupoanue B/I. Jlormueckuit
sTam». ONUIINTE AITOPUTM IIPOXOKACHUS 3TOrO dTama.

2.6. Ilepeuncnure sransl xu3HeHHoro nukna bJI. Jlaiite nonnyro xapakrepuctuky srana «IIpoextuposanue B/I.
dusngeckuii 3tam». ONUIINTE ANTOPUTM MPOXO0XKIEHUS ITOTO HTaTaA.

2.7. [Nepeuncimte 3tane x)xu3HeHHoro mukia BJI. Jlaiite monHyro xapaktepuctuky dtama «Beioop neneoit CYB/I».
OnuiuuTe aaropuTM MpoX0oXKIEHUS 3TOrO dTala.

2.8. [epeuncnute sTansl xu3HeHHoro mukina bJ1. Jlaiite monnyro xapaktepuctuky stana «Peammzanust B/I». Onumure
aJITOPUTM NPOXOKAEHHS 3TOTO dTamna.

2.9. [Mepeuncnmre stans xu3HeHHoro mukia BJI. Jlaiite monHyro xapaktepuctuky dtama «[IpeobpasoBanue U 3arpys3ka
JaHHBIX». ONUIINTE aITOPUTM IPOXOXKICHHS 3TOTO 3Tara.

2.10. Iepeuncnute 3Tamnsl xku3HeHHOro nukiaa bJI. JaiiTe nmomHyro XapakTepucTuky stana «Tectuposanuey. Onuimure
AITOPUTM IPOXOXKAEHUSI ITOTO 3Tarna.

2.11. Ilepeuncnure 3Tansl xu3HeHHOro nukna bJI. JlaiiTe mONHY0 XapaKTEepUCTUKY dTana «JKCIIyaTalus U
compoBokaAeHNHEe». OMUIINTE AITOPUTM IIPOXOXKAEHUS ITOTO ITaIa.

2.12. OnumuTe 1enu ¥ 3aa4d MPUKIAJHOTO ¥ MPeIMETHOTO MOAX0a NpHUMEHAeMbIX NpH npoektupoBanuu bJl. Jlaiite

CPaBHUTEJBHYIO OLIEHKY 3TUX I0AX0/10B. Ha mpuMepe nokaxute NpUHIUNNAIBHbIE OTJIMYUTENbHBIE YEPThI IPUKIAJHOTO U
IIPEIMETHOrO MOAX00B K IpoeKTupoBanus bJI.

2.13. ChopmynupyiiTe 6 KpUTEpUEB I MOJEIM MHOTOKPUTEpHATIbHOM oreHky 3ama4un Beibopa CYB/I. IIpoBemute oneHKy
st CYBJI yka3aHHO# npenoaBaTenem.
2.14. CoopmynupyiiTe KpUTEpHH [UIS TPYNIIBI «apXUTEKTYPHBIX Bo3MoxkHOcTe CYBJly, npumensemoii B

MHOTOKPHUTEPUANbHON 3a7auil KonudecTBeHHOM oueHKkH npu Beibope CYB/I. Ilposenure onenky mist CYB/] ykazanHoit
IIpenoaBaTeieM.

2.15. ChopmynmupyiiTe KpUTEpUH ISl TPYIIIBI «KOMMYHHKAaIIMOHHBIE Bo3MokHocTe CYB/Iy, mpumensiemoit B
MHOTOKPHTEpHAIBHON 3a/1au KoJnuecTBeHHOH oneHkH npu Beibope CYBJI. IIposenute onenky ans CYBJI ykazaHHOM
IpenojaBaTesieM.

2.16. ChopmynmupyiiTe KpUTEpUH I TPYIIBI «(yHKIMOHANBHBIE Bo3MoxkHOCTer CYB/I», mpumensiemMoit B
MHOTOKPHTEPHATIBHON 3a/1au KoJMdecTBeHHOH oneHkH npH Betoope CYBJI. IIposenute onenky mms CYBJI ykazaHHOM
IpernoaBaTesieM.

2.17. ChopmymupyiiTe KpUTepHu IUTs TPYIIBL «cpeacTBa paspadotku B/I», mpuMmeHseMoil B MHOTOKPUTEPHATBHON 3a1a4n
KomdecTBeHHo otleHKH mpu Beioope CYB/I. TIpoBeaute onenky s CYB]l ykazaHHO# mpemoiaBarenem.

2.18. Coopmynupyiite kputepuu Uit rpynmnsl «3ddexTuBHOCTS padoTel CYB/ly, mpumeHseMoif B MHOTOKPUTEPUATBHOM
3a/1a4u Kosm4yecTBeHHoU onieHku 1ipu Beioope CYB/I. Tlpoenute ouenky s CYB] yka3zaHHOH npernoiaBaTesieM.

2.19. ChopmynmupyiiTe KpUTEpUH IS TPYIIBI «HaekHOCTh paboThl CYB/Iy, npruMeHseMoil B MHOTOKPUTEPHUATBHON 3aa9u
KonmdecTBeHHoU otleHKH ripu Beioope CYB/I. TIpoBeaute onenky s CYB]l ykazaHHO# mperoiaBarenem.

2.20. Chopmynupyiite KpUTepuH Uil TPYyIIbl «TpeboBaHus K pabouelt cpene», NPUMEHSIeMOl B MHOTOKPUTEPHUAIbHON 3aJaun
konruecTBeHHOH oueHku nipu Beibope CYB/I. TIposenute onenky s CYB/] ykazaHHO# npernogaBaresem.

2.21. ChopmynmupyiiTe KpUTEpUH ISl TPYIIBI «0COOCHHOCTH pa3pabOTKH MPUIIOKEHHID», TPUMEHIEMON B
MHOTOKPHTEpHATIBHON 3a/1au KoJnuecTBeHHOH oneHkH npu Beibope CYBJI. IIposenute onenky ans CYBJI ykazaHHOM
IpernoaBaTesieM.

2.22. CdhopmymupyiiTe KpUTEpHU JUIS TPYTIBl «(PHHAHCOBBIE KPUTEPHUNY», IPUMEHIEMON B MHOTOKPHUTEPHAIBHOMN 3amadn
KonmdecTBeHHoU otleHKH ripu Beioope CYB/I. TIpoBeaute onenky s CYB]l ykazaHHO# mperoiaBarenem.

2.23. ChopmynupyiiTe KpUTEpUH ISl TPYIIBI «COLUATBHBIE KPUTEPUIN», TPUMEHAEMON B MHOTOKPUTEPHAILHOMN 3a/1auu
konruecTBeHHOH oueHku nipu Beibope CYB/I. TIposenute onenky s CYB/] ykazaHHO# npernogaBaresem.

2.24. [aiite, B 00mmeM, onmcaHne Ielield ¥ 3a1a4 Iporecca MOAETHPOBAHIS JaHHBIX. ONHIINTE CBOIMCTBA U XapaKTEPUCTHKH
Mozpeneil qanHbIX. [TokaxuTe Ha IpuMepax rpaduuecKkoe IPeCTaBICHUE CTPYKTYP, IPUMEHAEMBIX IIPU COBPEMEHHOM
MOJIETUPOBAHUY JTaHHBIX.

2.25. ChopMynmupyiiTe MOCIeN0BaTEILHOCTh UX 3TANOB MpoektupoBanus b/l. Onummre 1end, 3a1a4i 1 MOJCIH, KOTOPBIS
CTpOSATCA TIPH POBEACHHUH NIEPBOTO 3Tama npoekruposanns bJ[. Ha mpumepe mokaxkure rpaguaecKyro HHTEPIPETanuio 0001 13
MoOJIeNel NepBoro 3Tamna npoexkruposanus b/1.

2.26. ChopmymupyiiTe TOCIeI0BaTEIFHOCTD UX 3TanoB IpoekTupoBanus b/l Onumure memm, 3aga4u ¥ MOJICIH, KOTOPBIE
CTPOSATCS TIPH MPOBEICHUH BTOOTO 3Tarna npoekruposanus bJl. Ha mpumepe nokaxute rpadudeckyro HHTEPIPETAIHIO JIF000H 13
MoJelnel BToporo 3rana npoekruposanus b/l

2.27. Cdopmynupyiite mocienoBaTeIbHOCTh UX 3TanoB npoektupoBanus bJI. Onummre uenu, 3aa4u, CXeMbl U MOJEIIH,
KOTOPBIE CTPOSATCS TIPH MPOBEICHUH TPEThero sTana npoekrupoBanus b/l. Ha npuMepe mokaxwuTe rpaguaecKyro HHTEPIIPETAIHIO
7r000H U3 CXeM MM MOJIeTIel TPeThero dTana npoekTupoBanus bJI.

2.28. Cdopmynupyiite ocHOBHBIE MOHATUS Moaenu CymHocTh-Cesi3b. [lonpobuee, ¢ mpuMepaMu OCTaHOBUTECHh Ha MOHITUU




CyurHocTs. YKaXKHTe eI U 3aJa4l. perraemMble npu npoektuposanuu b/l peannsys mopens CymHocTs-CBs3b. YKaxuTe odnactu
NPUMEHEHUS ITaHHOM MOJIEIH, JOCTOMHCTBA U HEJIOCTATKH.

2.29. Chopmymupyiite ocHOBHBIE MOHATHS Moaenu CymHocTh-CBsi3b. [lonpoOHee, ¢ mpruMepaMu OCTAHOBHTECHh Ha MOHITHU
CBs13b. YKaXKUTe e U 3a]ja9l. pPemaeMsble mpu npoektuposannu bJ] peamnsys mogens CymHocTs-CBs3b. YKaxuTe 001acTu
NPUMEHEHUs IAaHHOI MOJIEIH, JOCTOMHCTBA U HEJIOCTATKH.

2.30. OnumuTe OCHOBHBIE MOHATUS HOoTauuu YeHa i npoektuposanus BJI. Beinenure ee 10CTOMHCTBA M HENOCTATKH, a
Taroke 001acTh npruMeHeHns. CpaBHUTE 10 cOOCTBeHHBIM KpuTeprsaM ¢ HoTarusiMu IDEF1X u [E.

2.31. Onumute ocHoBHbIe NoHATHS HoTanwu IDEF1X nnst mpoextupoBanust bJl. Beigenure ee 10CTOMHCTBA U HEJOCTATKH, a
TaKKe 001acTh npumeHeHns. CpaBHUTE IO COOCTBEHHBIM KpUTEpHsM ¢ HoTauusimu Yena u IE.

2.32. Onumure ocHOBHBIE MOHATHS HOTauuu [E s mpoextupoBanust bB/I. Beigenure ee 1OCTOMHCTBAa M HEOCTATKH, a TAKXKE
obuacTs mpuMeneHns. CpaBHHUTE 10 cOOCTBEHHBIM KpuTepusaM ¢ Hotarusamu IDEF1X u Uena.

3. Hopmanuzanus. (12)

3.1. JlaiiTe omucaHue npolecca HopMaau3auuu. UTo NPOUCXOJMT ¢ JaHHBIMH B Ipoliecce HopManusauuu. Kakosst
JIOCTOMHCTBA M HEJIOCTATKH Ipoliecca HOPMaNN3ayi. SIBIseTcs In HopManu3anus ods3aTenpHol [t Beex b/ 6e3 nckiroueHus .

3.2. JlaiiTe TOUHBIC ONpEAENeHHs BCEM 7—MH HOPMAIBHBIM (hopMaM. JIoKaXuTe, YTO MOCIEAOBATEIPHOCTh 3 HOPMAIIbHBIX
(opM MOxeT OBITh TOJIBKO OJHO3HAUHOM 1 U3MEHATH ¢ Henb3sl. [Tokakure Ha nmpumepe nporece HopmManusanuu no 4HO.

3.3. JlaiiTe TOUHBIC ONIpEAENIeHNs BCeM 7—MH HOPMAIBHBIM (opMaMm. Ilepednciure TOCTOMHCTBA M HEJOCTATKH XapaKTepHEIC
Juist 7-Mu HopManbHBIX GopM. [TokaxnTe Ha IprMepe mponece Hopmanmsarun o 4HO.

34. Jaiite TouHbIe ONpeAeTeHUs] BceM 7—MH HOopMaibHBIM popmam. [logpoOHee paccMOTpUTe XapakTepHble OCOOEHHOCTH,

nenu ¥ 3agaun 1H®. [Tokaxwure Ha 3X pa3smuuHbIX 3a1adax mporecc npuBeaeHus k 1HO, pe3ynpraToM BBITOTHEHHS KOTOPOTO
OyZIeT COBEpIIEHHO pa3HbI YPOBEHD JEKOMIIO3UITUN OTHOCHTEIFHO JaHHBIX.

3.5. JlaiiTe TouHBIC ONpEAENeHHs BCeM 7—MH HOpMalbHBIM (opMam. ITonpoOHee paccMOTpUTE XapaKTepHbIE OCOOCHHOCTH,
tenu u 3agauu 2H®. Jlaiite onpeieseHns Bce COBPEMEHHOM KiaacCH(UKAIIMK TOHATHSI CBOUCTB KITIOUYeH
3.6. JlaiiTe TOUHBIE ONIpeAeNeHNs BCeM 7—MH HOpMaIBHBEIM (opMaMm. [loxpoOHee paccMOTpHUTE XapaKTepHBIE 0COOCHHOCTH,

nenu u 3agaud 3H®. ITokaxure Ha 3X pa3iInyHbIX 3a1a4ax npouecc npuseneHus k 1HO-3H®D, pe3ynbTaToM BBIIOIHEHUS KOTOPOIO
OyzeT COBEpILEHHO Pa3HbIil yPOBEHb IEKOMIIO3HLIUN OTHOCUTEIBHO JaHHBIX.

3.7. JlaiiTe TOUHBIE ONPENENEHUsI BCEM 7—MHU HOpMalbHBbIM (opMmam. [TogpobHee paccMOTpUTe XapaKTepHbIE 0COOCHHOCTH,
nenu u 3agaun HObolica-Koana. [Tokaxxute B cpaBHEHUN HA KOHKPETHOM IIPUMEPE IPUHIUINANBHBIE Pa3IM4usl B PE3yJIbTaTax
mopeneii mpuseaeHHbIX kK 3H® u xk HOBoiica-Konaa.

3.8. JlaiiTe TOUHBIE ONPENENCHUsI BCEM 7—MU HOpMalbHbIM (opMmam. [TogpoOHee paccMOTpUTEe XapakTepHbIe 0COOCHHOCTH,
uenu 4 3agaun 4H®. ITokaxure Ha 3X pa3nyHbIX 3a1a4ax npouecc npuseneHus k 1HO-4HD, pe3ynbTaToM BBIIOIHEHUS] KOTOPOIO
OyZeT COBEpIICHHO Pa3HBIi yPOBCHB ICKOMITO3HIIUI OTHOCHTEIFHO JaHHBIX.

3.9. Jaiite TouHBIe ONpeAereHus] BceM 7—MH HopMaibHBIM popmam. [logpoOHee paccMOTpuTe XapakTepHble 0COOEHHOCTH,
uenu 1 3agaun SH®. TTokaxure B CpaBHEHUH HA KOHKPETHOM MPUMEpPE NPUHIMITHATIBHBIE Pa3IMUKs B pE3yNIbTaTaX MOJENneH
npuBeneHHbIX K SHO u x 6HO.

3.10. JlaiiTe TouHBIC ONpEAENeHHs BCeM 7-MH HOpMalbHBIM (opMaMm. ITonpoOHee paccMOTpUTE XapaKTepHbIE OCOOEHHOCTH,
uenu u 3agaun 6H®. TTokaxurte B cpaBHEHUH HA KOHKPETHOM IIPUMEpPE NPUHIMITHATIbHBIE Pa3IHUKs B pE3yNbTaTaxX MoJenen
npuBesieHHbIX K SHO u x 6HO.

3.11. ChopmynupyiiTe U pa3bsCHUTE 8 KPUTEPUEB, UCTIONB3YEMBIX IJISl OIEHKH JaTa-JOTHUecKol mMoxaend. IIpoBeaure OLEHKY
Balllel 1aTa-JIOTMYECKON MOJIENH U3 1a00paTOPHOTO IUKIIA MO 3THM KpUTepUsaM. JJoKaxuTe, 4TO BbI IPOBENHU JJOCTATOYHYIO
HOpMaN3anuio A1 3 (HEKTHBHOTO PELIEHHUS ITOCTABICHHON B JJADOPATOPHOM LIMKIIC 33/1a4H.

3.12. OnumuTe IPOIeccH, KOTOpEIe MPUBOIAT K mocTpoeHnto moxener Fully Attributed, Key Based, Transformation Model.
JaiiTe mocTaHOBKY LM AJs Kaka0d u3 Moneneil. Chopmymnupyiite onpeneneHus 00bEKTOB KaXKA0H U3 MOJIENEH U UX CBOMCTB.
Ykaxxute 001aCTH IPUMEHEHHs KaKA0H U3 3THX MOJENH.

4. Pensimmonnas anredpa. (9)

4.1. Jaiite ocHOBHBIe noHATHS PensamuonHoit anredpsr Konna. IlpommtrocTpupyiiTe Ha puMepe pasinyus B PeSIIUOHHOM
anredpe U peIsIHOHHOM UCUUCIEHUU

4.2. JlaiiTe NOHATUS MAapaMETPOB XapaKTEPU3YIOLUIMX OTHOIIEHHE: HOPMa, KapIUHAIBHOE YHCIIO, CTENEHb, MOIHOCTb.
IIpounnrocTpupyite Ha IpUMEPE pa3Iuuus B IEPEUUCIICHHBIX BBIIE XapAKTEPUCTUKAX OTHOLIECHUSL.

4.3. JlaiiTe XapaKTepUCTUKY OTHOCHUTENIHFHO JEKJIApaTUBHOCTU M MPOIETYPHOCTH PEIIAIMOHHON anreOpsl U PelsHOHHOTO

ucuncnenus. [Tokaxxure Ha IpuMepe JOCTOMHCTBA U HEJOCTAaTKU (hOpPMaT3alii BBIPAKCHUH B PEIISIIMOHHON anredpe n
PENSALMOHHOM UCUHUCIIEHUH.

4.4. INokaxute (pa3pemnraercs UCIOIB30BATH IPUMEP), YTO OA30BBIM MaTEMATHYECKUM aIllIapaTOM, MOJOKECHHBIM B OCHOBY
PETSILIUOHHON anreOpsl ABIAETCS HIMEHHO TEOPHS MHOXKECTB, a IJIsl PEISLIHOHHOTO UCUHUCIIEHHS — UCUUCIICHUE PEIUKATOB EPBOTo
HOpsJIKA.

4.5. Jokaxure (paspemniaeTcs Ha MPUMEPE) 3aMKHYTOCTh OTHOCHTEIFHO OTHOUICHUS M YKBUBAJICHTHOCTh MEXaHU3MOB:
peIsInuOHHAs anredpa U PeNSIMOHHOE UCUUCIICHUE.

4.6. Jaiite hopmManbHyIO 3aIHMCh BceX OOIIMX Onepanyil peasuuoHHO anreOpbl. OOBbsCHUTE HA IPUMEPE MEXaHU3M JeHCTBHS
4x 00IIKX OTepanuii peNsIIMOHHON aareOphl.

4.7. Jaiite (opMabHYIO 3aIICh BCEX CIICIMANBHBIX ONEPaldi PelaioHHO anreOpsl. OOBsICHUTE HA IIpUMEpPEe MEXaHH3M
JeHCTBUS 4X CIEUUATBHBIX ONEepaluil pessIIIMOHHOM anreOphl.

4.8. INokaxkuTe Ha MpUMEpPE B SKBUBAJICHTHBIX 3allUCAX BCEX BapPHAHTOB COCIMHEHMS OTHOIICHUH (OPMaNbHYIO 3alliCh
BBIp2XXEHUS B PEILIINOHHOM anrebpe U Ha si3bike SQL.

4.9. Jaiite opMabHYIO 3aIICh BCEX MOMOIHUTEIBHBIX ONEpaluii peasiiuoHHO anreOpsl. OOBsACHUTE Ha IpHUMeEpe

MEXaHU3M JEeHCTBUS JOMOIHUTENBHBIX ONepaliii pensiuoHHoM anre6psl. [lokaxuTte Ha mpuMepe LEMoUKy MPUOPUTETOB
BBITIOJTHEHHUS MU ONIEPaIliiil PENSIIOHHON anreOpal

5. S3eik SQL. (15)

5.1. VYkakute mepenoMHble dTanbl B cTaHaapTu3auuu si3bika SQL. TTokaknTe MOIYIbHOCTh W pa30OHeHHe Ha YPOBHU




HOPUHATHIC B CTaHIapTax s3bika SQL.

5.2. IMepeuncnute ocodbenHoctH s3bika SQL. CpaBHHTE €ro ¢ JH00BIM M3BECTHBIM BaM SI3BIKOM, MO3HMIMOHUPYIOLIMMCS KaK
S3BIK PaOOTHI ¢ JaHHBIMH, HarlpuMep sA3bIK R. YkaknTe TOCTOMHCTBA M HEOCTATKH s13bIka SQL.

5.3. Iepeuncnute 4 Tpymnmer onepatopoB s3bika SQL. [MokaxuTe NpUHIMNUATBHBIE PA3INIUsS MEXKAY OIEpaToOpaMH 3THUX
TPYIII ¥ OIlepaTopaMy OJHON TPYIIIBI MEXAY COOOM.

5.4. [epeunciute 7 00BEKTOB, K KOTOPHIM BO3MOXKHO TIpUMEHEHHE oreparopoB rpymmbsl DDL. TlpuBeaute nmpumepsr
3arpocoB Ha s3bike SQL mHCTpYKIHNiA ¢ onepatopamu rpymsl DDL ¢ o6bekTaMu THITa TabIHIIA.

5.5. INepeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXKHO IMpUMEHEHHe onepaTtopoB rpymmnsl DDL. TIpuseaute mpuMepsl
3anpocoB Ha s3bike SQL uHCTpyKIMid ¢ oneparopamu rpynnsl DDL ¢ o0bekTaMu THIIA XpaHUMasi IPOLEypa.

5.6. [epeuncnute 7 00BEKTOB, K KOTOPBIM BO3MOKHO IpUMEHEHHe oreparopoB rpymmsl DDL. TIpuBennTe npuMeps
3anpocoB Ha s3bike SQL mHCTpYKIHNiA ¢ onepaTopamu rpymmnsl DDL ¢ o0bekTaMul THIIA CKaTSIpHAS U TAOMUYHAS (QYHKIIHH.

5.7. [epeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOKHO IpUMeHeHHe omneparopos rpynmnsl DDL. TlpuBeaure npumepsl
3anpocoB Ha s3bike SQL nHCTpyKIHMi ¢ oneparopamu rpymnsl DDL ¢ o6bektamu Tuia DMLtpurreps!.

5.8. INepeuncnute 7 00BEKTOB, K KOTOPHIM BO3MOXKHO IMpUMEHEHHe orneparopoB rpymmsl DDL. IIpuBeanTe npuMeps
3anpocoB Ha s361ke SQL HHCTpyKIHii ¢ oneparopamu rpynmnsl DDL ¢ 00bekTaMu THIIA HHAEKCHI.

5.9. Jaiite onpenenenue o0bekT Tpurrep B bJI. O0ObscHHUTE LENu U 337a4u 3TOro oobekrta. JlaiTe onucaHue CBOWCTB M
xapakTepucTuk Tpurrepos B SQL Server. CpaBHUTE U IOKaXUTe NIPUHLUINAIBHbBIE pa3nudus Tpurrepos anst SQL Server u
PostgreSQL.

5.10. Jaiite obmue xapakTepucTuky Tuna AeiHHBIX Jlata u Bpemst st SQL Server u PostgreSQL. Tlokaxurte Ha nmpumepe
OTJIMYHUTEIBbHBIE 0OCOOCHHOCTH 3TOro THIIa AaHHbIX 1t SQL Server u PostgreSQL. Kakoe BiausiHne oka3blBaeT TUIM3ALUS Ha
JIOMEHHBIE OTPAaHUYEHUSI LEIOCTHOCTH.

5.11. Jlaiite obure XapakTepUCTHKU CUMBOJIBHOTO THma JaHHBIX At SQL Server u PostgreSQL. ITokaxxute Ha nmpumepe
OTJIMYHUTEIbHBIE OCOOCHHOCTH 3TOT0 THIIa AaHHBIX Jutst SQL Server u PostgreSQL. Kakoe BiansiHue oka3bplBaeT TUIIM3ALNS Ha
JIOMEHHbIE OrPaHUYEHUSI LIEIOCTHOCTH.

5.12. Jaiite o0mue XxapakTepucTUKU YuciioBoro Tuna nanHbeix it SQL Server u PostgreSQL. TTokaxkuTe Ha mpumMepe
OTIMYUTEIbHbIE 0COOEHHOCTH 3TOro Tuna AaHHbIX 1y SQL Server u PostgreSQL. Kakoe BnusiHue oka3bIBaeT TUIIM3ALNS Ha
JIOMEHHBIE OTPAaHUYEHHS 1IETIOCTHOCTH.

5.13. Jaiite o0mue XapakTepUCTUKU THUTIOB JaHHBIX, MPUMEHSEMBIX JUIS XpaHEeHUs OoJbIuX AaHHbIX, 11t SQL Server u
PostgreSQL. [TokaxxuTe Ha IpHMepe OTINIUTENbHBIE 0COOCHHOCTH 3Toro Tuna AaHHbIX it SQL Server u PostgreSQL. Kakoe
BIIMSTHYE OKa3bIBAET THUMU3AlMs Ha JOMEHHBIE OTPaHUYEHHS LIETOCTHOCTH.

5.14. CpaBHHTE 0COOEHHOCTH 00pabOTKH M TEXHOJOTHH TaHHBIX OOJBIIMX THIIOB HA MpHMepe OMHAPHBIX (alIoB TaHHBIX JUIS
SQL Server u PostgreSQL.
5.15. 3anumute 1Mo 3 UHCTPYKUUH g 3X omeparopoB rpynnsl DML, oTnuyaromyecs He TabiuaMu/moiasmMu, a GopManbsHON

3aIlIMCbI0 BHYTPCHHETO Ha60pa OIICPaTOpPOB. OOBSICHHTE OCOOEHHOCTH HWHACKCHUPOBAHUA U BO3BMOXHOCTH HCCAHKIITMOHUPOBAHHOT'O
J0CTyna Npyu HTHUOUNPOBAHUN I/IHCprKIII/Iﬁ N3 KIIMCHTCKUX HpPIJIO)KGHHﬁ.

6. Wudopmanuonnas 6e3onacHoCTb. (16)

6.1. Knaccuduumpyiite TpedboBanust k 6e3onacHoctu B/l 110 3aBHCMMOCTH/HE3aBUCUMOCTH OT JaHHBIX. OOBsICHUTE Ha
IpUMepax BIUSIHHE BCeX TpeOoBaHMi Ha OGe3onmacHOCTE B/I.

6.2. UYro Takoe HECAHKIIMOHMPOBAHHBIN MOCTyN. CHopMyIHpyHTe anrOpUT™ IS 3aIUTHl JaHHBIX OT

HECaHKIIMOHUPOBAHHOTO JocTyna. [lokaxxute Ha mpuMepe cBoel J1abopaTOpHOi paboThl BO3MOXKHOE MIPUMEHEHUE KOMILIEKCHBIX
Mep 3alUThl OT HECAaHKI[HOHUPOBAHHOTO JIOCTYTIA.

6.3. CraagapTuzays HHGOPMAIMOHHOH Oe3omacHocTH. KTo siBIsieTcst pa3paboTInKoM MeXayHaponHoro cranmapra Ub
(“Kpurepusix oneHKH HaJeKHBIX KOMIBIOTEPHBIX cucTeM”). OMUIINTe CTPYKTYp MexkayHapogHoro ctanaapra Ub - “Kpurepusix
OLICHKH HaJIeXKHBIX KOMIBIOTEPHBIX cucteM”. [IpuBeanTe npumepsl HECKOIbKUX cTanaapTos no Vb.

6.4. JlaliTe OCHOBHBIE TIOJIOKEHHUS 3aKOHA O 3aIIMTE JIMYHBIX JaHHEIX B PD. Kak 3TOT 3aKkoH ceffuac periaaMeHTHpyeT padoTy ¢
JMYHBIMU JTaHHBIMHM II0JIB30BaTeNeH U BIMSIET Ha pa3paboTKy M dKCITyararmio b1

6.5. Haiite onpenenenue nHdpopMaMoHHOM Oe3onmacHocTu. KakoBa B3aumHas cBsi3b QyHkimii CYBJl no coxpaHeHuio
LIEJIOCTHOCTH M KOH(UACHIIMaIbHOCTH NaHHBIX. KakoBbl Tpu ocHoBHBIE 3a1aun CYB/I.

6.6. JlaiiTe ompeneNeHnsT METONOB U CPEICTB 3alIUTHI TAHHBIX M MX Kiaccubukanmo. Kiaccnpumupyiite, ¢ mpuMepamu,
CpeJICTBa 3allUThI JAHHBIX II0: JIOTHYECKUe, GU3NIecCKUe, TeXHUIeCKUe; (hopMalbHbIe H He(hOpMaIbHBIE.

6.7. KakoB anroputm pabotslt CYBJI ¢ BJ] npu TUCKPEIIMOHHOM yIpaBICHHH JOCTYIOM. UTO JODKHO OBITh pealn30BaHO Ha

CTOPOHE KIIMEHTCKOTO TPHIIOKEHHS JUTS YBEMUSHNST HHPOPMAMOHHOH 0e301TacHOCTH B CITydae MPUMEHEHHUS TUCKPEIOHHOTO
METO/[a 3aIIUTHI JaHHBIX. KakOBBI JOCTOMHCTBA JUCKPEHOHHOIO METO/A 3alIUTH HH(OPMAIIHH.

6.8. KakoB anroputm pa6otst CYB/l ¢ B/l npu ManaaTHOM ynpaBieHHH JOCTYIOM. UTO MOHKHO OBITH peain30BaHO Ha
CTOpPOHE KIIMEHTCKOTO TPHIIOKEHHUS TS YBEITMUCHUS HHPOPMAMOHHOM 030IMacCHOCTH B CIIy4ae MPUMEHEHUS MaHJaTHOTO METOIa
3aIIATHI TaHHBIX. KaKoOBBI TOCTOMHCTBA TUCKPEIIMOHHOTO METOA 3AIIUTHl HH(OPMAITHH.

6.9. [epeuncnuTe ypoBHH IpU peanu3alii MHOTOYpoBHeBo# 3amuTe nanHbiXx B CYB/I. Ha kakoMm sTame >KM3HEHHOTO LUKJIa
UH(pOPMALMOHHOM cHCTeMBbI penraeTcs 3anada odecreuenus: b BJ1. Kak 0coOEHHOCTH KITMEHTCKUX IPUIIOKEHHS BIUSIOT Ha
TpeboBaHMs OE30ITaCHOCTH.

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 CpaBHHUTENBHYIO OIICHKY PeXXHUMaM: TpoBepka moaauaHoctd Windows, mposepka nogmuaaoctH SQL Server,
CMEIIaHHBIH pekuM. [lepedncianTe TOCTOMHCTBA U HEAOCTAaTKH KaXKIOTO M3 3THX PEXKUMOB H MX 00TaCTH IPHMEHEHHSI.

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

6.13. Jaiite onpezeneHue MOHIATHIO poiib cepBepa U posib BJl. CocTaBbTe CpaBHUTEIBHYIO TAOJMHITy OOIIMX M Pa3sITHIHBIX

XapaKTEepUCTUK 3TUX rpynn poseil. Hazosute 3 npenonpenenenHsie poau cepsepa B MS SQL ¢ ykazaHueM HX pa3pelieHui u
3alpeToB.




6.14. Jaiite onpenenenue nouatuio cxeMmel B MS SQL. Kak cxema BiuseT Ha pacnpeseleHue JOCTynmHOCTH 00bekToB b/l mo
pousimM 1 nonb3oBatensaM. Kakosa ocobennocTr BetpoeHHbIX cxeM B MS SQL. IMokaxkure onepatop SQL, koTopslii Ho3BosisieT
TIOMEHSATB BIIAJICNbIIa CXeMBI. KTo sBIsIeTCSs BiagenbieM CXeMbI IO YMOTIaHHIO.

6.15. Uro Takoe menouku BiageHus. Kak obecneunBaeTcst ynpaBieHUe pa3pelIeHUsIMHE ¢ TIOMOIIBIO MPOIEAYPHOTO KOAA.
IIpuBeauTe npuMep anropuTMa JeHCTBUS MPOLETYPHOTro KOJa U eTIOYeK BIaJACHHs.
6.16. [lepeuuncnute Tpu oneparopa rpynnsl DCL sa3bika SQL ¢ moMoLbi0 KOTOPBIX MOXHO PEryJIUpOBaTh Pa3peleHus s

none3oBareneit B/, Yxkaxure Gpyaxunn, npravernmeie 1t MS SQL, koTopsle: BEpHYT HOIB30BATENS TEKYIETO COSIMHEHMS, POJIb
[IOJIb30BATENS ISl TEKYILIETO COEAUHEHUS.

7. Tpanzakuuu. (13)

7.1. Jaiite onpezeneHue TpaH3akIud. B kakux 3amavax He 00s3aTeIbHBIM SBIISIETCS MpUMEHEeHUe Tpan3akinoHHbIX CYB/I.
Jaiite onucaHue CBOWCTB TPaH3aKLUK.

7.2. INokaxxuTe BIUSHUE TPaH3aKIUI HA COXpPaHEHUE LENOCTHOCTH B KaXKIOM KJacce COINIacHO C KiIacCH(UKAINUU
nenoctHocTH. laiire hopmanbHyto 3anuck onepatopos rpynmnsl TCL si3pika SQL.

7.3. JaiiTe ompenenenne xypHana TpaH3akiuil. OnmmmnTe CTpyKTypy (aina KypHana TpaH3aKIHi.

7.4. Jaiite onpeneneHUe KOHTPOJIbHOU TOUKH. IIokaxkure aaropuTM AEHUCTBUN IPU Pa3IMYHBIX COCTOSHMS TPAaH3aKLUU U
KOHTPOJIbHOM TOUKU B MOMEHT COOsL.

7.5. Omnummre KakoBa CTpyKTypa xypHana tpan3akuuii B SQL Servere. Kak B3aumocBsizanbl Mojenu BocctaHoBieHus: bJl,
nojaepkuBaeMele B SQL Server ¢ nporeccoM ycedeHus KypHaila TPaH3aKIUM.

7.6. OnuiuTe alropuT™ Impolecca yceueHus KypHana TpaHzakiuuid. OObsCHUTe, IOYeMy ycedeHHUe JKypHalia TpaH3aKLInH
BJIMSIET Ha BO3MOXKHOCTH BOCCTaHOBIICHHS 110CIIE COOEB.

7.7. Jaiite onpenenenue xecTkoro c6os. [TokakuTe aqropuTMbl BOCCTAHOBJICHHSI ITOCIIE JKECTKOTO c0osi. B gem
HNPUHIUIHAAIEHOE OTINYNE BOCCTAHOBJICHHE MOCIIE JKECTKOTO U MATKOTO cOO0EB.

7.8. [aiite onpeneneHue Msarkoro c6os. Iokakure anropuTMbl BOCCTaHOBJIEGHHUS 1TOCJIE MSTKOTO cOosi. B uem
NPUHIUIAAIEHOE OTINYNE BOCCTAHOBIICHHE ITOCIIE JKECTKOTO M MATKOTO cOOEB.

7.9. Jaiite ompeneneHne u 06JacTh MPUMEHEHHSI OJIOKMPOBOK JAHHBIX NP BBIMOTHEHHMH TpaH3akmuii B B[, Ha ocHoBe
6JI0KMPOBOK MOKAXKHUTE Pa3IUUYHe MOJeNel ONTUMUCTUYIECKOTO M IECCUMHCTHUYECKOTO MapajieTn3Ma.

7.10. [aiite onmrcaHne aHOMaJMH, KOTOPBIE JOITYCKAIOTCS/HENOYCKAIOTCS B PA3JIMYHBIX PeXXUMaxX M30JILIMU TpaH3akuuid. Ha
OCHOBE aHOMAJIUil MOKAKUTE PA3IUUUE MOJIENIEH ONITUMUCTUYECKOrO U IECCUMUCTHUYECKOTO MapauIeIu3Ma.

7.11. OnumuTe YpOBHU H30JISIUK TPAH3AKIUN «TPA3HOE UYTEHHE» U «UUCTOE UTeHHe». JlaiiTe CpaBHUTEIBHYIO OLIEHKY
0COOEHHOCTEH JIOCTOMHCTB U HEJJOCTAaTKOB 3THX PEKHMOB.

7.12. Onumure yposHu uzonsauuu tpanzakuuii REPEATABLE READ u SERIALIZABLE. Jlaiite cpaBHUTEIBHYIO OLICHKY
0COOEHHOCTEH JOCTOMHCTB M HEJJOCTATKOB 3THX PEKHIMOB.

7.13. Jaiite onpezaeneHue TepMUHY “MOMEHTAIBHBIH CHUMOK. Kak MOMEHTaNbHBIH CHUMOK CBSI3aH C TPAaH3aKLHUSAMHU.
OO0bsICHUTE, MOKHO Ha IIPUMEpE, KaK N30JIMPYETCs] MOMEHTaIIbHBII CHUMOK.

8. Wupexcuposanue. (6)

8.1. Onumute CTpYyKTYpy Gaiina xpanenus qansbix B BJI. Omummre ctpyktypy Oydepos, ucnonszyemsrx CYB/] ms
MPOBEICHUS 3aIIPOCOB OT MoJib30oBateneil. Jlaite oOmue mary arroputMa ucrnonb3osanus CYB]l nepBUYHON W BTOPUIHOM MaMsITH
8.2. JaiiTe onmucanusi 0COOCHHOCTEH CTPYKTYp, ucmoib3yeMbix CYBJ] mist moctpoeHnst HHIEKCOB. [TokaxknTe 0COOCHHOCTH
CTPYKTYPHI IUIOTHOTO MHJIEKCA M AJITOPUTMA IIOUCKA [0 HEMY.

8.3. Jaiite onucanust oco0eHHOCTel CTPYKTYp, ucnonbdyeMblx CYB/] st moctpoeHust uHAekcoB. [lokaxnuTe 0cOOEHHOCTH
CTPYKTYPBI Pa3pa’keHHOT0 MHJEKCA U AITOPUTMa ITOUCKA MO HEMY.

8.4. Jaiite omrcaHusi 0COOCHHOCTEH CTPYKTYPp, ucmoib3yeMbix CYB]I mist moctpoeHnst HHIEKCOB. [TokaxknTe 0cOOEHHOCTH
CTPYKTYpbI OMHApHOTO-AepeBa U aITOPUTMA IIOUCKA 110 HEMY.

8.5. JlaliTe onucanust ocoOeHHOCTEH CTPYKTYp, ucnonbzyembix CYBJl mist moctpoenus uuaekcoB. [Tokaxure ocoOEHHOCTH
CTPYKTYp XCIIUPOBAHUS M ITOPUTMA ITOUCKA [0 HAM.

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

ucnonb3oBanue. CpaBHUTE HHIEKCUPOBAaHKE IPH 3amnpocax select MHCTpyKIMi 13 onepatopoB rpynnsl DML u XpaHUMBIX
npouenyp.

9. Apxutektypa HC. (7)

9.1. JlaiiTe OCHOBHbBIE MOHATHS LCHTPAIU30BaHHON apXUTEKTYphl. YKaKUTE AOCTOMHCTBA U HEJOCTAaTKU LEHTPAIU30BAHHOM
apxutektypsl UC.

9.2. JlaliTe OCHOBHBIC HOHATHS (haiiI-CepBEPHON apXUTEKTYpHl. YKaKUTE JOCTOMHCTBA M HEAOCTATKH (haiii-cepBepHON
apxurextypst MC.

9.3. JlaiiTe OCHOBHBIE MOHATHS KIMEHT-CEPBEPHON NBYX3BEHHOWM apXuTeKTyphl. Omummre otinune RDA u DSB
JIBYX3BEHHOW KIIMEHT-CEPBEPHON apXUTEKTYPBI. YKaKUTE JOCTOMHCTBA U HEAOCTATKH KIMEHT-CEPBEPHON JIBYX3BEHHOMN
apxurextypsl MC.

94. JlaliTe OCHOBHBIE HOHSTHUS KIHEHT-CEPBEPHOIN TPEX3BEHHOH apXUTeKTypsl. Onummre AS 1 BeO-TpHIOKeHUIH
TPEX3BEHHON KIIMEHT-CEPBEPHON apXUTEKTYPhl Y KaKUTe JOCTOMHCTBA U HEJOCTATKH KIMEHT-CEPBEPHOIl TpeX3BEeHHOMI

apxurextypsl UC.

9.5. JlaiiTe OCHOBHBIE MOHATHS APXUTEKTYPBHI PACIPEIECICHHbIX CUCTEM. Y KaXKUTE JOCTOUHCTBA U HENOCTATKU APXUTEKTYPbI
pacnpenenennsix MC.

9.6. JlaiiTe OCHOBHBIC MOHSATHS APXUTEKTYPBI BEO-TNIPMIIOKEHNH. YKaXUTE JOCTOMHCTBA U HEJOCTAaTKH apXUTEKTYpHI BeO-
IIPUIIOXKEHU.

9.7. JlaiiTe OCHOBHBIE MOHATHSL CEPBUC-OPHUEHTUPOBAHHOM apXUTEKTYPbl. YKaXHUT€ JOCTOMHCTBA U HEIOCTATKU CEPBHC-




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

OreHKa 0CBOEGHHS AUCHUILTHHBI CKJIAJBIBACTCS U3:

1. O0s13aTeNBHOTO ITPOXOKACHUS IPAKTHYECKOI 4acTH, COCTOSIIEH N3 1ab0paTOPHBIX paboT, HA OLIEHKY HE HUXKE
YIIOBJIETBOPUTEBHO;

2. O6s13aTeNbHOI c1aun KOHTPONBHOM pabOTHI IBYX BHJIOB: IIPAKTHYECKHE 3aJa9H U TEOPETHIECKIE BOIPOCHI, B BH/E online-
TECTUPOBAHUS, Ha OLIEHKY He Hibke 70% MpaBUIBHBIX OTBETOB;

3. O0s13aTenbHON cAauM HK3aMeHa, KOTOPBII COCTOUT TOJIBKO U3 TEOPETHYECKUX BOIIPOCOB.

4. He o6s13aTenbHOE BHITIOTHEHUE CAMOCTOSTENbHOM paboThl Ha uccenoBanue GpyHkimonana coppemennsix CYBJI(CYB]]
otnnuaercst o CYB/I, B KOTOpo# BHIIONHEH J1aDOPaTOPHBINA IUK).

OueHka 1o 1abopaTOpHEIM PadoOTaM BBICTABISCTCS U3 pacueTa CyMMHPOBAHHS OLIEHKH 10 KaXk10H J1abopaTopHOit padore,
BBICTABJIICHHOW B CIICAYIONINX TPEOOBAHMAX W YMHOKCHHBIM Ha COOTBETCTBYIOIIHE KOA(PDUITECHTHI:

1. Kpurepun ounenxu mist JlaboparopHoit paboTs 1 - mxana ot 0 10 5 6amioB, Kaxablid 13 BOIPocoB He Oonee 1 Gama,
koapduuuent 0.9.

1.1 CTpyKTypHasi TOCTOBEPHOCTh: COOTBETCTBHE AAHHBIX U MX CBsSI3€l MPENCTaBICHUIO JAaHHBIX U UX
JOTUYECKOH/CeMaHTHIECKOH CBA3aHHOCTH B IIPEAMETHON 00JIACTH U 3a/1a4H.

1.2. IMpocroTa: moHMManne Mozeny 0e3 JOMOTHUTENBHON JOKyMEHTAIlu! HE pa3paboTIHKOM.

1.3. OT1cyTcTBHE M30BITOUHOCTU: OTHOLIEHHS MAaKCUMAalIbHO ONTHMH3HPOBAHBI IO COCTaBy aTpUOYTOB B MPEACTABICHBI B
OJTHOKPaTHOM IIOBTOPEHHE.

1.4. Cr1oco0HOCTh K COBMECTHOMY HCIIOJIB30BAHHIO: OTCYTCTBYET CBS3b B M/I ¢ ITaHMpyeMBIM HCIIONB30BAaHHEM B
KIMEHTCKUX NMPUI0KEHUAX U TEXHOIOTHAX

L.5. PacupsieMocThb: CIaHUpOBaHO BO3MOXKHOE pa3BuTHEe M/, HanpaBIeHHON Ha pacHIMPEeHHE HE JIOMOTHUTENBHBIMU

OTHOIICHHUSAMH, & MAKCUMAJIBHO 0€3 yJacTHs pa3paboTIHKOB.

2. Kpurepuit onerkn s JlabopatopHoit paboTst 2 - mkana ot 0 go 1 6amnos, koaddunuent 1.

2.1. Cxema B/l crenepupoBannas B CYB]] cooTBeTcTBYeT TpaHCHOPMAIMOHHON MOETH U3 J1a00OpaTOpHO paboThI 1.

3. Kputepnu ouenku aist JlabopatopHoit padoTs! 3 - mxana ot 0 1o 4 6aIoB, KaXXIbIi U3 BOIIPOCOB He Ooee 2 6aioB,
k03¢ ¢umment 0.7.

3.1. Be3 ommb04YHOE NCIOJHEHHE TECTOB;

3.2. CeMaHTHYECKOE COOTBETCTBUE ICHCTBUH TPUTTEPOB ITOCTABICHHOH 3a/1auH.

4. Kpurepun oneHkH 1151 JJabopaTopHO#t paboTs! 4 - mkana ot 0 10 4 6aJIoB, KaX Il U3 BOIPOCOB He OoJiee 2 6aymios,
k03¢ ¢pumuent 0.8.

4.1. be3onmb0oYHO€e UCIIOTHEHNE TECTOB;

4.2. CemaHTHUYECKOE COOTBETCTBHE JEHUCTBUN TPUTTEPOB MOCTABICHHON 3aa4u.

5. Kpurepun onienkn s Jlaboparoproii paboter 5 - mkana ot 0 1o 2 6amioB, Kax/slii n3 Bopocos He Ooiee 1 Garma,
kodpPuuuent 0.6.

5.1. be3ommb0oYHOE HCIIOIHEHNE TECTOB;

5.2. CeMaHTHUYECKOE COOTBETCTBUE JEUCTBUM TPUITEPOB IIOCTABICHHON 3aauul.

IIpuBenenue, momy4eHHOH MO 1a0OPaTOPHEIM pabOTaM OLCHKHU K MATH-OANBHOH MIKaJle BBIIOIHSAECTCS CIEAYIOIIM 00pa3oM:
- oTiuyHo - ot 11 10 12,7;

- xopoio - oT 9 1o 11;

- YIOBIETBOPHUTEIBHO - OT 7 70 9.

[IpuBeseHUE OLIEHKH, OITYYEHHON MTPU TECTHPOBAHUH K MATH-O0aIBHOIN IKaJle BBITOJIHACTCS CISAYIOINM 00pa3oM:

- oTi4HO - oT 90 o 100 nmpaBUIIBHBIX OTBETOB;

- xopoul1o - oT 80 10 90 npaBUIBHBIX OTBETOB;

- YIOBIETBOPUTEIHHO - OT 70 110 80 rmpaBUIIbBHBIX OTBETOB.

[IpuBeseHUE OLIEHKH, OTYYEHHON MTPU CAAYH HK3aMEHa K ITH-0aJbHOM MIKaJIe BHITOIHSICTCS CISAYIONIMM 00pa3oM:

- OTJIIMYHO - MTOJyYEHBI OTBETHI Ha 3 Bompoca Omera;

- XOPOIIIO - TTOJTy4eHBI OTBET Ha 2 BOIIpoca Omirera;

- YAOBIETBOPUTEIHHO - TOJYYEH OTBET Ha 1 Bompoc Ouera.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

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

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

J1.2 |(T'ymun A. H. ba3pl naHHBIX: yueOHUK OnexTpoHHas 6UOIHOTEKA Mocksa: upekr-Menua, 2014
JI1.3 |T'ymos A. M., basbl qaHHBIX U CUCTEMBI DneKkTpoHHas GHOIHOTEKA KemepoBo: Kemeporckuit
3aBo3kuH C. 10, Peiin | ympaBnenus 0a3amMy TaHHBIX. roCyJapCTBEHHBIN
T.C. [IporpamMmmMupoBaHue Ha A3bIKE yHuBepcuret, 2010

PL/SQL: y4ebHOe mocobue




ABTOpBI, COCTaBUTENH

3arnaBue

bubaunoreka

W3narenscTBO, TOI

JI1.4 |Ionsxosa JI. H. OcuoBsl SQL: kypc neknuii OnexTpoHHas OUOIHOTEKA Mocksa: HTepHeT-
YHusepcurer
HNHpopManmoHHBIX
Texuonoruit (MHTYUT), 2004
JI1.5 [Kapmosa T. C. ba3bl 1aHHBIX: MOJENH, OnexTpoHHas 6ubIHOTEKA Mocksa: HTepHeT-
pa3paboTka, peanu3anus: YHHUBepCUTET
y4eOHoe mocodue HNHpopMannOHHBIX
Texuomormii, 2008
JI1.6 | dpsaxos U. A. ba3bl nansbx. A3k SQL: OnexTpoHHas OuOIHOTEKA Tam60B: TamOoBCKHi
ydebHoe mocobue rOCyJapCTBEHHBIN
TEXHHUYCCKUIA YHUBEPCUTET
(TTTY), 2012
JI1.7 | Ky3nemnos C. Brenenue B pensunoHHbIe DnexTpoHHas OMbIHOTEKA Mocksa: HanronanbHbIi
6a3bI JTaHHBIX OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016
JI1.8 |Bacrorkuna U. A., Paspabotka npunoxenuit Ha C | DiekTpoHHas OUOIMOTEKa HoBocubupck:
TpomunaI'. B., ¢ ucnons3zoBanueM CYB]] HoBocubnpckuii
Berukos M. 1., PostgreSQL: yuebHOe mocobue roCyJapCTBEHHBIN
Memxynua C. A. TEXHUYECCKUI YHUBEPCUTET,
2015
JI1.9 Pacnpenenennbie 6a3b DnekTpoHHas OMbIHOTEKA Crasponosis: CeBepo-
JIAaHHBIX: y4yeOHOe mocodue Kasxkazckuit @enepaiibHbli
yausepcuret (CKOY), 2015
JI1.10 |Ky3neuos A. b. Pensitimonnsle 0a3bl JaHHBIX: DneKkTpoHHast GHOIHOTEKA Yensounck: YT'AKH, 2006
MPOEKTHPOBaHKE 1
WCTIOb30BaHMe: y4eOHO-
METOAUYECKOE ITOCOOHE
JI1.11 | XKykos P. A. ba3bl naHHbIX: yyeOHO- DnekTpoHHas OubIHoTeKa Mocksa, bepnun: {upekt-
METONYECKOe OCcOoOue Mo Menua, 2019
nmucuuruiiHe «ba3bl JaHHBIX»
JUTSL HATIPABJICHHUS [TOJTOTOBKU
38.03.05 «buznec-
nHopMaTHKa» (6akanaBpHar):
y4e0HO-MeTOANIecKoe
nocobue
JI1.12 | ConomoBuukoB A. JI. baswl nansbpix. TekcTs! nekuuid. | bubamoreka MUCuC M.: U3a-o MITY, 2007
Y. 1: yueb. mocobue st CTy.
crer;. CAIT?
JI1.13 | bonnmapenko 1. C. ba3el nanssix. Co3nanue 6a3 OnexTpoHHas OUOIHOTEKA M.: [MUCuC], 2019
nanHbIx B cpene SQL Server (N
3330): nab. mpakTHKyM
JI1.14 | Acraxosa U. @., CYB: s3p1k SQL B mpumMepax | DiekTpoHHAss OHOIMoTeKa Mocksa: ®usmatrnut, 2009
MensaukoB B. M., W 33/1a4ax: yueOHoe mocobue
Toncrobpos A. I1.,
®eptukos B. B.
J1.15 AnvuanctpupoBarne MySQL: | DnexTponHas Oubianorexa Mocksa: HTepHeT-
Kypc: yueGHoe mocobue YHuUBEpcUTET
WudopmMannoHHbIX
Texnonoruit (MHTYUT), 2007
JI1.16 |Puopnan P. M. [IporpammupoBanue B DnexTpoHHas OMbIHOTEKA Mocksa: UntepHer-
Microsoft SQL Server 2000: YHuBepcurer
NpaKTHYECKOE MTOCO0He WHdopMannoHHBIX
Texnonoruit (MHTYUT), 2007
JI1.17 | Jlasuukac E. A, ba3bl aHHBIX ¥ CUCTEMBI OnexTpoHHas OHOIHOTEKA Mpusck: PUIIO, 2016
3aryménnuxoBa U. H., |ymnpaBnenus 6azamu TaHHBIX:
T'unesckuii I1. T'. y4eOHoe mocodue
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 JJI HaIlmMCaHus 3a1ipoCoB Ha

93 s3pike SQL

https://sql-ex.ru/

Pecypc ¢ peructpanueii 11 yao0HOH rpaguaeckoi
D4 | pa3paboTku mata-norudeckoit monenu b/ mo
MIPUHLIMITY Case-TEXHJIOTUH

https://www.dbdesigner.net/

OraclePL/SQL - ato mopTan mist pa3paboTINKOB Ha

https://oracleplsql.ru/contents-oracle-plsql.html

95 | CcyBJ1 Oracle DB

36 Ounnaitn uatepnperatop Oracle DB - 310 nHTEpHET https://livesql.oracle.com/
JOCTYITHBIH oracle

57 Odurmansrsrii caiit CYB]] PostgreSQL: ckagath https://www.postgresql.org/

YCTaHOBIIUK, TOKYMEHTAUA

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 | Microsoft SQL server 2016

1.2 |LMS Canvas

I1.3 MS Teams

1.4 |Oracle DB Express

I.5 |PgAdmin 1l

6.4. Iepeuenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenne

OcHarnienne

b-934 JlexumonHas ayiuTopus

4 kaOuHBI JUII CHHXPOHHOTO MEPEBOJA, MYJIbTHMEIUITHBIC
9KpaHbl W MPOEKTOpP, HOYTOYK, TAKeT JIUIEH3MOHHBIX
nporpamMm MS Office, xoMruiektT ydeOHOW Mmebenn Ha 130
MTOCAI0YHBIX MECT

Bb-904a KommerotepHslit kinace

20 cranuoHapHBIX KOMIBIOTEpoB (core i15-3470 8gb RAM),
MaKeT JIUIEH3UOHHBIX IIporpamMm MS Office,
JCMOHCTPALMOHHOEe  00OpYyIOBaHME: [OCKA, IPOCKTOP
MyJIBTUMEAUNHBIA, HSKpaH, KOJOHKH, KOMIUICKT Y4YeOHOU
Mebenn

B-907 VYuebnas ayauropust

1 cranuoHapHBIH KOMIBIOTEP, MAaKeT JIMIEH3MOHHBIX
nporpamm MS Office, xommiekT y4deOHOH Mebenn Ha 42
MIOCAJIOYHBIX MECTa, IEMOHCTPAIIOHHOE 000pYyHOBaHHE!
JOCKa, IPOEKTOp MYyJbTHMEOUHHBIH X 2, 9KpaH X 2,
KOJIOHKH

B-902 YuebHas ayquropust

12 cranmoHapHBIX KOMIBIOTEpoB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 2400g 32gb RAM), maxker
JMIeH3NOHHBIX TporpaMM MS Office, memoHcTpanroHHOE
o0opyanoBaHHe:  JIOCKAa, MNPOEKTOp  MYJIbTHUMEAUNHHBIH,
KOMIUIEKT y4eOHoM MeOenu Ha 19 mecT

8. METOANYECKHUE YKA3AHUSA 1JISA OBYYAIOIINXCA

IIJ'IH yCHI€nIHOro OCBOCHHU TeOpCTH‘IGCKOﬁ YaCTH JUCITUTIINHBI HEOOXO0IUMO 06HaﬂaTB 3HAHHUSMH B 00J1aCTH TCOPUH MHOKECTB,

OCHOB JMCKPETHOM MaTEeMaTHUKH.

J7is ycnenrHoro ocBOSHUsI MPaKTUYECKON YacTH TUCIUIUTMHBI HEOOXO0JMMO MPOU3BECTH YCTAHOBKY Ha CBOEM pabovyeM KOMIBIOTEpe
CHEIHAIN3UPOBAaHHOTO IporpaMMHOro obecnieuenus B Buze: cepeep b/ BMecte ¢ CYB/l u Menemxep - uaTepdeiic, ¢ IoOMOLIbIO
KOTOPOTo OYIET OCYIIECTBIATECS B TpadudeckoM nHTepdeiice ocHoBHas padorta ¢ B/I. [Ipu ycTaHOBKH ciexyeT 00s3aTeIbHO

YYUTBIBATH JIMIICH3WOHHBIC COTJIAIICHUA.

OcnoBHo#t CYB/] kypca cunraercs Microsoft SQL Server u coorBerctBenHo SQL Server Management Studio nim PostgreSQL u

pgAdmin cOOTBETCTBEHHO.




