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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuurumna «Databases» BXoauT B mporpamMmy Maructparypsl  «bammucruieckoe
MPOEKTUPOBAHNE KOCMUYECKUX KOMIUIEKCOB U cucTeM» 1o Hampasiienuto 01.04.02 «l[Ipuxnagnas
MaTeMaThka ¥ WHpOpMaTHKa» W u3ydaercs B 1 cemectpe 1 kypca. JlucuurummHy peamusyet
Kadenpa MexaHuKu ¥ MPOIECCOB yIpaBieHUs. JIUCIUIIIIMHA COCTOUT U3 5 pa3ienioB u 27 TeM U
HanpasiieHa Ha usydenue the fundamentals of physical and logical design of databases, type and
properties of normal forms, semantic modeling of data, external memory structures, methods of
indexes organization, client-server organization of data and database protection; analysis of the
basic methods of solving typical problems and familiarity with the area of their application in
professional activity

Ienbro ocBoenus mucnuiuinbbl sBisercs IS to form fundamental knowledge and skills of
application of methods of solving problems necessary for professional activity, increase the

general level of students’ literacy in database design

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHMA JUCIHUITJIMHDbI

OcBoenue nuctuIuinHbl «ba3bl TaHHBIX» HampaBlieHO Ha GOPMHUPOBAHUE y OOYUAIOIIMXCS
CJIEIYIOIIUX KOMITETEHIIUN (YaCTH KOMIIETEHIINHN):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHH KOMIIeTeHIMT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOMW NHUCUMUTUIMHBI)
VYK-1.1 Ananuzupyer 3a1auy, BeIIENSS ee Oa30BbIe
Cnoco0eH ocyIecTBIsATh COCTAaBJISIOIINC;;
KpPUTHUYECKUH aHAIN3 YK-1.2 Onpenessiet U pamxupyeT HHGOPMAITUIO, TPEOYEMYIO IS
VK-1 MpoOJIEeMHBIX CUTYalUil Ha pelIeHns MOCTaBIeHHON 3a/1a4l;;
ocHoBe cucteMHoro noaxoaa, |YK-1.3 OcymecTBisier Houck HHGOpMAaLUK AJIsl PELICHUsI
BBEIpadaThIBATh CTPATETHIO MOCTABJIEHHOH 3a71a4y 10 Pa3IMIHBIM THIIaM 3a1poCOB;;
JercTBUi VK-1.4 [Ipennaraet BapuaHThl peLICHUS 3a]a4ul, aHAJIM3UPYET
BO3MOJKHBIE MTOCJICACTBHS UX MCIOJIb30BAHUS;;
CriocoOeH KOMOMHUPOBATH U .
OIIK-4.1 Ananu3upyer 3a1a4 NPUKIaJHON MaTeMaTUKU U
a/lalTUPOBATh CYIIECTBYIOIIHE .
nH(pOpMATHKH cpeacTBaMU HH(OPMAIIOHHBIX TEXHOJIOTHH;;
HHPOPMALHOHHO- .
OIIK-4.2 YauTeIiBacT OCHOBHBIE TpeOOBaHUS HH(POPMAITHOHHON
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
0e30IaCHOCTH;;
OIIK-4 JUTSI pelIeHns 3a/1a4 B 00JIaCTH
o OIIK-4.3 Vcrionb3yeT coBpeMeHHbIe HH(POPMAI[MOHHO-
poeCCHOHATBHOMI
KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH IS PEIIeHHs 3a/1a4 B 00IacTH
JIESITETIBHOCTH C YI€TOM . .
. ., |TIpHKIagHOM MaTeMaTHKK U MHPOPMATHKHU C y4eTOM TpeOOBaHHiA
TpeboBaHuit HHGOPMALIMOHHO .
HHPOPMALMOHHON 6E€30MTaCHOCTH. ;
6e3omacHoCTH
ITK-1.1 Obnanaer GpyHIaMEHTAIbHBIMHU 3HAHUSMH, TIOJIyYSHHBIMH
B 00J1aCTH MaTeMaTHYECKHX 1 (WIIN) €CTECTBEHHBIX HayK,
CrmocobeH GpopMyIupoBaTh LEIH, N
., |mporpaMMupoBaHHs U HHPOPMAIMOHHBIX TEXHOJIOTHH;;
3a7]a4y HAyYHBIX UCCIICOBAHUH B
N I1K-1.2 ¥Ymeer HaxoauTh, GOPMYINPOBATH U peIIaTh CTAaHIAPTHbIE
00J1acTH IPHUKIATHOM . .
3a71a4M B COOCTBEHHOM HayYHO-HMCCIIEI0BATEILCKON JIESITEIEHOCTH
MaTeMaTHUKH 1 HHPOPMAaTHKH, .
. B 00J1aCTH NPUKIIAHOW MaTeMaTHKH U HHPOPMATHKH,
[K-1 BBIYHCIIUTEIILHOM TEXHUKU U N o
N BBIUUCIIUTEIbHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTUI
COBPEMEHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHHS;;
IIPOTPaMMHPOBAHHUSI, BEIOUPATh . .
I1K-1.3 Nmeet npakTHUECKUii ONBIT HAYYHO-NUCCIIET0BATEIHCKON
METOJIBI ¥ CPEJICTBA PEUICHHUS .
sanad JIESITETIHHOCTH B OOJIACTH MIPHUKIIAHOW MaTEMaTHKH U
MHGOPMATHKH, BEIYNCIUTEIEHOW TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOrPaMMHPOBAHHSL.;
Crnoco0OeH MpUMEeHATh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKHE 1
MK-2 COBpPEMEHHBIE TEOPETHUECKNE U |IKCIEPUMEHTAIBHBIE METO/IBI Pa3padOTKN MaTEMATHIECKUX
9KCIIEpPUMEHTAIIbHBIE METOBI  |MOJIeJIel, HTHHOBAlMOHHBIE MHCTPYMEHTAIBHBIE CPECTBA
pa3pabOTKN MAaTEeMaTHYeCKUX  |[TPOEKTUPOBAHUSI U SJIEMEHTHl apXUTEKTYPHBIX PEICHUH




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)

MOJIeTIeH HCCIIEyEMBIX OOBEKTOB |MH()OPMAILMOHHBIX CHCTEM;;
u mporeccoB, oTHocsmuxcesa kK |[IK-2.2 YMmeer pa3pabaTeiBaTh 1 peai30BBIBATh AITOPHTMEL
npodeccHoHaNIBEHOM MaTeMaTHYECKUX MOoJeNel Ha 06a3e sI3bIKOB U MAaKETOB MTPUKIATHBIX
JEATEIIFHOCTH 110 HAlPaBICHUIO |IIPOrpaMM MOAEINPOBAHMUS;;
MoATrOTOBKHY M yaacTBoBaTh B X |[1K-2.3 MmeeT mpakTudeckuii OmbIT pa3paboTKi BapHAHTOB
peannzaiyy B BUIC peanuzanyy THYOPMAIIOHHBIX CUCTEM C HCIIOJIb30BAHUEM
IIPOrpaMMHBIX IPOJYKTOB MHHOBAI[MOHHBIX HHCTPYMEHTAJIBHBIX CPE/CTB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JuctumanHa «ba3bl JaHHBIX» OTHOCHTCS K 00s3aTelbHON 4acTh Ojoka 1 «/{MCIMIUIMHBI
(Momynn)» oOpa30BaTeIbHON MTPOTrPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM MpOrpamMmbl BBICIIETO O0pa30BaHUS OOyYaIOIIMECS TaKxKe
OCBaWBAIOT JApPyrue JUCHHUILUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHXKEHHUIO
3aIIaHUPOBAHHBIX PE3YIHTATOB OCBOCHUS AUCHUILINHBI «ba3bl TaHHBIX».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMOo8 0C80EHUS OUCYUNTIUHBI

IIpexmecrByommue Mocaenyrommue
]_HI(Iq)p Hauvenosanne IIHCIP;HI:IJIPIHLI;IMOI;[I}’JIH, )II/ICIII/IHJ'II/IJIII}II)I/I:’IHOI[yJIPI,
KOMIICTCHIIUN * %
NMpaKTUKHA NMpaKTUKHA
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
Structures & Materials
Modelling;
System Design;
Dynamics and Control of
Space Systems;
Project "Drone Systems
Engineering. Part 1";
Crnoco0eH OCyIIEeCTBIISITh Practical Training in
KPUTHICCKHI aHATH3 Receiving Remote Sensing
VK-l pOOJIEMHBIX CHTYalui Ha Data from Satellites and its
OCHOBE CHCTEMHOTO Interpretation (online from
MOJIX01a, BEIpabaThIBATh RUDN Mission Control
CTpaTeTHIo eHCcTBHI Center) / HUP;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HCCJIICAOBATCIIbCKAA pa60Ta;
Technological Training;
Pre-Graduation Internship in
Industry;
Croco6eH KoOMOMHUPOBATH Project "Drone Systems
W aJIanTHPOBaTh Engineering. Part 1";
CYLIECTBYIOILUE Project "Drone Systems
nHpopmMannoHHo- Engineering. Part 2";
OIIK-4 KOMMYHHUKaIMOHHBIE Pre-Graduation Internship in
TEXHOJIOTUH JJIs1 PELIEHUS Industry;
3a7a4 B 00acTu Practical Training in
npohecCHOHATBHOM Receiving Remote Sensing
JIEATETIbHOCTH C YU4ETOM Data from Satellites and its




IIpeamecrByonue Mocaenyromue
IHI(](l)p Hanvenosanue HHC{)IHI:IHHHLJ,MOI;}’JIH, Z[l/lC[ll/ll'lJ'll/ll}Ilil/l:/IuOZ[y.]'lH,
KOMIIETEeH UM . .
NMPAKTHKH NMPAKTUKH
TpeGoBaHwMi Interpretation (online from
HH(OPMAITHOHHOM RUDN Muission Control
0e30macHOCTH Center) / HUP;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayano-
HCCJICA0OBATCIIbCKaA pa60Ta;
Technological Training;
Pre-Graduation Internship in
Industry;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
Crnioco6eH GpopMyaupoBaTh RUDN Mission Control
LeJIY, 33[Ja4H Hay4HbIX Center) / HUP;
uccieI0BaHui B 00J1acTh Practical Training and
MPUKJIHOW MaTEMaTHKH U Research in Dynamics and
IK-1 HHDOPMATHKH, Control of Space Systems
BBIYUCITUTEIBHON TEXHUKH U (online from RUDN Mission
COBPEMCHHBIX TEXHOJIOTHI Control Center) / Hayuro-
nporpaMMHupOBaHusd, HCCJIICA0BATCJIbCKaA pa60Ta;
BBIOMPATh METOMBI U Technological Training;
Cpe/ICTBA PEIICHHS 33/1a4 Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
CrocoOeH MpUMEeHTh Project "Drone Systems
COBPEMEHHbBIE Engineering. Part 1";
TEOPETHYECKUE U Pre-Graduation Internship in
SKCIIEPUMEHTAIIbHBIE Industry;
METO/IbI pa3pabOTKu Practical Training in
MaTeMaTHYeCKUX MOeIei Receiving Remote Sensing
K-2 UCCIIEAYEMBIX OOBEKTOB U Data from Satellites and its

TPOIIECCOB, OTHOCSIITUXCS K
poeCCHOHATBHOMI
ACATCIBbHOCTH I10
HAIPABIICHUIO TIOATOTOBKU M
Y4acTBOBATH B UX
peanu3aiyu B BUJIE
MPOTPaMMHBIX MPOIYKTOB

Interpretation (online from
RUDN Muission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HUCCICA0BATCIIbCKasA pa60Ta;
Technological Training;

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuiei komnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOmast Tpy1oeMKOCTh AUCHUILTUHBI «Databases» cocTaBisieT «2) 3a4eTHBIC €MHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)

Koumaxmmnas paboma, ax.u. 20 20
Jlexrun (JIK) 10 10
Jlabopartopusie pabotsl (JIP) 10 10
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 52 52
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
Introduction. Physical 1.1 Aspects of database design JIK, JIP
database design. Logical 19 Automatic consistency checking of a set of integrity K. TP
Pasnen 1 |database design. Designing ' constraints ’
relational databases using .
normalization. 1.3 Database design problems JIK, JIP
Classical design approach in terms of relational data
2.1 model by method of successive approximations to a | JIK, JIP
Tvoes of normal forms satisfactory set of relationship schemas
yp . ' Representation of the subject domain as one or more
Paszmen 2 | Basic properties of normal 2.2 relations JIK, JIP
forms. = —
The design process as a process of normalization of
2.3 . . JIK, JIP
relationship schemas.
2.4 Sequence of normal forms JIK, JIP
3.1 Limitations of the relational data model JIK, JIP
3 Lr;;fﬁment representation of the meaning of the JIK, JIP
Semantic modeling of data, 3.3 The semantics of the real domain JIK, JIP
ER-charts Semantic ER- 3.4 Model-independent JIK, JIP
Pazpnen 3 . — - —
model (Entity - 35 The problem of representing integrity constraints in TIK. TIP
Connections) ' the context of ER diagrams ’
3.6 Varieties of ER-models. JIK, JIP
3.7 Designing the domain JIK, JIP
3.8 Graphical diagrams. JIK, JIP
4.1 Organization of external memory. Two-level system | JIK, JIP
42 The level of direct data management in the external JIK, JIP
memory.
43 Transaction management and logging of database JIK, JIP
changes.
Managing the level that implements the SQL
4.4 language. The organization of the lower level JIK, JIP
External memory
subsystem must manage the memory.
structures, methods of 4.5 The functions of the upper level subsystem JIK, JIP
Pasnen 4 |index organization. : - pp - Y . 2
. Index-sequential and index-arbitrary data
Methods of physical 46 ization. Methods of ind to the dat K. TP
organization of data . organization. Methods of accessing to the data. ,
Hashing method.
Advantages and disadvantages of the main methods
of storing and retrieving data / Index-sequential and
4.7 . . o JIK, JIP
index-arbitrary data organization. Data access
methods
48 Advantages and_ disadvantages of the main data JIK, JIP
storage and retrieval methods.
51 Cllen_t—server data organization models. Two-tier JIK, JIP
Client-server data and tiered systems.
ent-serv The main tasks to be solved in multi-user systems.
organization. Database 5.2 o JIK, JIP
. . Database replications.
Pazmen 5 |protection. Data protection Physical, organizational and cryptographic methods
system in Access Server 5.3 Y » Organ yptograp JIK, JIP
of data protection.
data management systems Data protection models: discretionary and
5.4 P ' y JIK, JIP

mandated. Remote user authentication

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

* - sanmonHsgeTcs Toiibko 1o OUHOM dopwme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPaKmu4ecKue/CeMunapcrue 3aHsimusl.




CrnenuaJu3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
MaTepuaIbl 1J1s1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O TUIIa, OCHAallICHHAas
JlekiroHHast KOMILUIEKTOM CIEIHaTH3UPOBAHHON MeOeIIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTUMEINA TIPE3CHTAIUH.

KommnbrorepHslii Kinacc 11l IPOBEICHUS
3aHATUH, TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYJIbTaIMH, TEKYIEr0 KOHTPOJIS U
KoMnbroTepHsblil | MPOMEXKYTOUHOM aTTECTALUU, OCHAILICHHAS

KJ1acc [IEPCOHAIBHBIMU KOMIIBIOTEPAMH (B
konuuecTBe [[lapamerp] miT.), qOCKOM
(?KpaHOM) U TEXHUYECKUMU CPEICTBAMU
MyJIbTUMEAMNA NPE3CHTALUN.

Aynuropus Ui CaMOCTOSTEIbHON pabOThI
o0yyaromuxcs (MOXeT UCIOIb30BAThCS IS

st o
A . | IpoBeIeHUsI CEMUHAPCKUX 3aHSATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIbTAIIHi ), OCHAIICHHAS KOMILIEKTOM
paboThI

CHeIMaTU3UPOBAHHON MeOeH U
KoMmnbroTepamu ¢ goctynom B JUOC.

* - ayAuTOPHs I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbiBactcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJIMHbBI

OcnosHas numepamypa:

1. A.Xomonenko, B.IlpirankoB, M.MansueB. ba3sl nanHbIx, 6-¢ uzganue, M. bunom-
Ipecc, 2008, 736 c.

2. I'mymakoB, Cepreit Bnagumupsonu. Microsoft Access 2007: nyummii caMmoy4uTens /
C. B. I'mymaxkos, A. C. Cypsausiii, M. U. lllymunos., 2-e u3a., nom. u nepapad., M.: ACT, 2008,
444c.

3. Ky3un, Anekcannp BrnagumupoBuu. Paspaborka 0a3 nanHsix B cucreMe Microsoft
Access: yue0. u1s cTyn. cpell. npod. odpazoBanus / A. B. Ky3un, B. M. Jlemun., 3-e u3z.., M.:
®opym, 2009., 224c.

Hononnumenvras aumepamypa:

1. ewit K. Benenue B cuctemsl 0a3 nansbix: [ Yue6. mocooue: Ilep. ¢ anrin.] / K. [e#r.,
6-e u3a., M. u ap.: Uznat. mom "Bunssamc", 2000., 846¢.

2. Meiiep J1. Teopus pensunoHHbIX 0a3 naHubIX / 1. Metiep; noxa pea. M. 11I. [anenxo;
nep. ¢ auri. M. K. Banuesa [u np.].,M.: Mup, 1987., 608 c.

Pecypcor ungopmayuonno-menexommyHuxayuonnou cemu « Anmepnemn:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuii MmocT»




2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKOHN TOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHoU pabomol 0OYVUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuunii no nuciumiune «ba3bl JaHHBIX».

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM MOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!
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