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1. llosicHuTENLHAA 3aNIHCKA
1.1.

HCJ'H: U 3ada49u JUCITUITIIMHBI

Lens mucumminbbel: B mporiecce o0ydenus anredpe npecieayrTces HeCKoIbKo menei. Oana u3
HUX — MOJTOTOBHUTH BBITYCKHUKA, YMEIOIIETO UCIIOIB30BaTh MATEMATHIECKHE METOBI anTreOpsl,

€€ IIOHATHUA M CPEACTBA B I/IH(l)OpMaTI/IKe.

Hpyroii 1enpio0 Kypca MOXKHO CUYHTAaTh OOyuyeHHE

ciIymaTeneil COBpeMEeHHOMY MaTeMaTHYeCKOMY SI3BIKY, CTHIIIO aITreOpandecKoro MOJAeTUpOBaHHS
B MH(OpMaTHKEe U NMPUOOpPETEeHHE Yy CTYJEHTOB HABBIKOB MAaT€MaTHYECKOTr0 MOJECINPOBAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX AJIre0panyecKuX CPE/ICTB.
3amaun JUCHMIUIMHBI: OCBOEHHME O0a30BbIX MAaTE€MaTWYECKUX IOHATUH anreOpbl M HABBIKOB,
HEOOXOIUMBIX JUIsl TOJNy4eHUs TpeOyeMmbIX KOMIETEHIMH B 00JacTu WH(GOPMATHUKH,
IIPOrPaMMUPOBAHUS U MOJIEIIMPOBAHUS.

1.2.

HHAUKATOpaMU NOCTUKCHUA KOMHGTCHHI/Iﬁ .

IlepeueHp TIaHUPYEMBIX PE3YJIbTATOB 00YUYEHHUS 110 TUCLHUIUINHE, COOTHECEHHBIX C

Komnerenuus
(K01 ¥ HANMEHOBAHHE)

Nuaaukaroppl KoMneTeHI Ui
(Kom ¥ HANMEHOBAHHE)

Pe3yabTarbl 00y4yeHus

OIIK-2 Croco6eH momyvartb
3HaHUs B 00J1aCTH
COBpPEMEHHBIX MpobieM
HayKH, TEXHUKU 1
TEXHOJIOTHH HH(POPMATHKH,
T'YMaHHUTapHBIX,
JIMHTBUCTUYCCKUX, U
COIMAIbHBIX HAyK

OIIK 2.3. ImeeT npakTUYeCKUi
OIBIT PaOOTHI C IIOUCKOBBIMU
MAaIllMHAMH, CIIPABOYHBIMHU K
OMOIMOTEYHBIMH CHCTEMAMU U
CHUCTEMAaMH JUCTAHI[MOHHOIO
o0Opa3oBaHusl.

YMeTs:

pelraTh MpoCThIe 3aJa49u 10
anreOpanvdecKkoMy MOJICIUPOBAHUIO
THITOB JTaHHBIX B
POrpaMMHUPOBAHUH;

CTPOUTH anreOpandecKue 3arpockl 1
3anpochl Ha SQL k pensiuoHHoN
0Oase JaHHBIX.

[TK-1 Cnocoben
pa3pabaThiBaTh aJIrOPUTMbI
00paboTku nH(pOpMALINH C
UCTIONIb30BaHUEM
COBpPEMEHHBIX
MaTeMaTHYECKHX METOJIOB

[IK-1.1. 3HaeT TeopeTHUECKHE
OCHOBEI ITIOCTPOEHHUSI AIITOPUTMOB
00paboTku nHpOpMaUH.

IIK-1.2. YMeeT onuchIBaTh
ITOPUTMBI 00pabOTKH
rH(OPMAITNU C UCTIONB30BaHHEM
COBPEMEHHBIX MaTEMaTHYECKUX
METOJIOB.

[IK-1.3. Nmeet mpakTuyecKkuit
OTIBIT Pa3pabOTKU allTOPUTMOB
00paboTKu uHpOpMAaLIUH C
HCTOJIb30BAaHUEM COBPEMEHHBIX
MaTeMaTHYECKHX METOJIOB

3HaTh:

OCHOBHBIC MTOHSTHSI YHUBEPCAITBHON
anredpsr;

YMmertsh:

pemarh NpocThie 3a1a4H 10
areOpanvyecKkoMy MOJIEIUPOBAHUIO
THUIIOB JJAHHBIX B
IIPOrpaMMHUPOBaHUHY;

CTPOUTH aNredpanvdecKue 3arpockl U
3anpocsl Ha SQL k pensinuoHHON
0Oase JaHHBIX.

Birangers:

MPOCTEHIIMMU HABBIKAMU PEIICHUS
anredpandeckux 3a1ad ;

s3pikoM SQL it paboThl ¢ 6azamu
JTAaHHBIX;

MPOCTEHIINMHU HaBBIKAMU
MpeJICTaBICHUS 3HAaHUMN
aIreOpanyecKuMH CPeICTBAMHU.

[IK-2 CnocoGen
MPEICTABIATh Pe3yIbTaThl
WCCIIEIOBAaHUN U pa3paboToK
B (hopMax OT4ETOB,
pedeparoB, myOaMKaIUi 1
MyOIUYHBIX 00CYKICHUI

[1K-2.1. 3Haer cTaHmapThl 1
JIOKAJIbHBIE HOPMATHBBI
MpeICTaBJICHUS PE3yIbTaTOB
WCCIIE/IOBAHMUS B OTUETAX,
pedeparax, myOIuKanusx u
MIPE3CHTALHSAX.

VMeTs:

peliaTh NpoCThIe 3a1a4H 110
anredpanvyeckoMy MOJICIHUPOBAHUIO
TUIIOB JaHHBIX B
IPOrpPaMMHUPOBAHUHU B OPOPMIIATH
WX pelIeHuE.

ITK-7 CriocobeH K y4acTHiO
B pa3pabOTKe apXUTEKTYP

[1IK-7.1. 3Haer criocoObl
IIPEICTaBJICHUS APXUTEKTYPBI

3HaTh:




WH(POPMAITMOHHBIX U
WHTEJUICKTYalbHBIX CUCTEM

WHPOPMALMOHHBIX U
UHTEJUIEKTYaIbHBIX CUCTEM U
MIPUMEPbI TUITMYHBIX APXUTEKTYP
WHPOPMALMOHHBIX U
HUHTEJUIEKTYaIbHBIX CUCTEM.

[IK-7.2. YMeeT npuMeHsTh
CASE-TexHomoruu ajis
pa3pabOTKH M HATJISITHOTO
MPECTaBIICHUS APXUTEKTYPHI
HHPOPMAITUOHHBIX U
VHTEIJICKTYaIbHBIX CUCTEM.

MPOCTEHIITHE areOpandecKre
OTIepaIliy, UCTIOIh3yEMbIE B
NpeJICTaBICHUN 3HAHUH.

YMeTh:

periaTh NpoCThIC 33/1a4H 110
anredpanvIeckoMy MOJICIUPOBAHUIO
THIIOB JaHHBIX B
MIPOTPaAMMHUPOBAHUH B 0OPMIIATH
HX pEIIeHNE.

I1IK-7.3. UmeeT pakTHICCKUN
Bnanerts:

anredpanveckoi TepMUHOIOTHEN 1
HaBBIKaMHU MOZEITUPOBAHUS.

OTIBIT yYacTUs B pa3paboTKe
APXHUTEKTYPhl HHTEIUIEKTY ATTbHBIX
1 MHQOPMAIIMOHHBIX CHCTEM.

3HaTh:

OCHOBHBIC HAIIpaBJICHUA
MIPIIIOKEHUH anreOphl B
nH(pOpMaTHKE.

YMeTs:

CTPOMTH aNredpanyecKe 3anpockl 1
3anpochl Ha SQL k pensiiroHHON
0Oase JaHHBIX.

Brnaners:

anredpanvecKkoi TepMUHOIOTHEN 1
HaBBIKAMHU MOJICIHPOBAHHSI.

[TK-9 Cnocoben npuMeHSTh
MCTO/bI aHAJIM3a BAapHUaHTOB,
pa3paboTKH U MO¥CKa
KOMIIPOMHUCCHBIX peLIEeHUI

[IK-9.3. NMeeT mpakTuyecKuit
OIIBIT Y4aCTHUA B aHAJIN3C
MIPEUMYLIECTB U PUCKOB
BO3MOKHBIX PELICHUN ¢
HCIIOJIb30BaHUEM
MaTEMATHUYCCKUX METOOOB.

B xypce uzyuarorcs moHATHSI yHUBEPCAIBHON alreOphl, airedpandeckoe MoIeTMPOBaHUE THUTIOB
JAHHBIX B MPOTPAMMHPOBAHUH, MOJEIUPOBAHKE PEISAIMOHHBIX 0a3 JaHHBIX aareOpanyecKuMu
CpeacTBamMu, alredpandeckue CpeicTBa MPEeACTaBICHUS W OOpabOTKM OOMIMX TOHSATUNA B
MHTEIJIEKTyallbHBIX ~CcHUCTeMaX. Ha mpakTH4YecKuX 3aHSATHSX CTYACHTHl IPUOOpEeTaroT
MPAKTUYCCKUEC HABBIKU aﬂre6pa1/1qecxoro MOACIINPOBAHUA I/IH(l)OpMaIII/IOHHBIX 3aa4, HaBBbIKH
paboThl ¢ anredbpanyecKUMH CUCTEMaMH U BBIYMCIICHUSIMU B anreOpax.

B PE3YIBbTATC U3YUCHUA KypCa CTYACHTHI OOJDKHBI OBJIAACTh OCHOBHBIMH HACAMHU U MCTOdAaMU
YHUBEPCATIbHOM anreOpbl, aOCTPAKTHBIX THUIIOB JaHHBIX, alredpandeckux Mojeneil 0a3 JaHHBIX U
MNpeaACTaBJICHUA 3H3HHI71, YMETH UCIIOJIB30BAaTh UX IMPHU MOJACIIMPOBAHUN U PCIICHUU 3a1a4.

Kypc nomxken coueratb COBpEMEHHOCTb U CTPOT'OCTh U3JIOKEHUSI MaTepuala ¢ €ro J0CTYIHOCThIO
Uit ciymiareneil. B ocHoBe kypca jexuT pa30op OONBIIOrO YHMCla MPUMEPOB MPUIIOKEHUS
METOJIOB M CPEICTB 001el anreOpsl A pelieHus] IPUKIATHBIX 3a1a4 B ”HPOpMaTHKE.

1.3. MecTo TUCIUIUIMHEI B CTPYKTYpe 00pa3oBaTeIbHON IPOrPaMMBI

JuctunnmHa «AnreOpandeckne METobl B MH(OOPMATHKE» OTHOCUTCS K YacTd, (OpMUPYEMOM
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN TUCIHUILIMH 10 BEIOOPY YueOHOTro TUIaHa.

J171s1 OCBOEHUS TUCIUTLIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS U BIIaJIeHUs, COPMUPOBAHHEIE B XOJI€
W3YUYeHUs CIEAYIOMUX TUCIUILUIMH U TPOXOXKIACHUS MPAKTHK: «Anredpa» «Maremarndeckas
JIOTUKa», OCHOBBI  «Jlormdeckoro mpOrpaMMUPOBAaHUS» ¥ NPUHIMIB  OOBEKTHO-
OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS.

B pesynbpTaTe 0ocBOSHUS TUCIUTUIMHEI (DOPMUPYIOTCS 3HAHUS, YMEHUS U BIIaJICHUS, HEOOXOIUMBbIC
JUTISL I3YUYEHUS CIICTYIONTUX AUCIUIUIMH M TPOXOXKICHUs TPakTUK: OHTOJIOTUH B MPEICTABIICHUN
3HaHMI; ba3pl JaHHBIX.



2. CTpyKTYypa TUCHMILUTHHBI
OO0mas Tpy10EMKOCTh JUCITUTUIMHBI COCTABISET 7 3.€., 252 4.

CTpyKTypa TUCHUIIMHBI (M0OY) NJsl O4HOM (POPMBbI 00yUeHUsI

O0beM IUCHUIUTMHBI B (OpME KOHTAKTHOM pabOoThl OOYYAIOIIUXCS C MeJarormyecKuMu
pabOTHUKaMU U (WMJIH) JTUI[AMH, IPUBJIEKAEMBIMH K peai3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha
WHBIX YCIIOBHSIX, TIPY MTPOBEJCHUH YICOHBIX 3aHATHH:

Cemectp | Tum ydeOHBIX 3aHATHI KonnuectBo
9acoB
7 Jlexuun 16
7 CemMuHapbl/mabopaTopHbie pabOThI 40
Bcero: 56
8 Jlexuun 10
8 CeMuHapb/T1a00pPaTOPHBIE PAOOTHI 32
Bcero: 42

O6beM AUCUMIUTUHBL (MOyJIs1) B hOpME CaMOCTOSITENIbHON paboThl 00YYarOIINUXCSl COCTABISET
136 akameMHUYEeCKHUX YacOB.

3. Coaep:xkanue TUCHUIIMHBI

Ne | HammenoBanue Coaepxanue
n/n | pa3aesa THCHHUILITHHBI
Auredpanvyeckue
METO/IbI B
uHopMaTHKE.

1. | Anrebpaunueckoe [IpuMeps! TUIIOB TaHHBIX B POrpaMMHpoBaHuu. [ToHsTHE
MO/ICIMPOBAHUE TUIIOB anreOpanyecKoi onepauu, apHOCTb U TUII ONIEPaIUH.
JTAHHBIX [TonsiTve cUrHATYPBI M OIpEIeIeHnEe anredpandeckon

cucTeMbl. MosieTMpOBaHNE TUIIOB IaHHBIX B BUJIE
anreOpanvdecKux CUCTEM.




[lonsTHE TepMa B 3aJaHHOM CUTHATYpE M BEPHOI'O PABEHCTBA
JIBYX TEPMOB JUIsI 33JJaHHOM aJireOpandecKol CHCTEMBI.
Ornpenenenrie a0CTPaKTHOTO TUIA JAHHBIX U MPEACTABICHHE
a0CTpPaKTHBIX TUIIOB JJAHHBIX B BUJIE aIre0pandecKux TEOpUu.
AnreOpanyecKue CUCTeMbI KaK peann3anuu (MOJIEIH)
a0CTPaKTHBIX TUIIOB JIAHHBIX.

Hexkoropsie nousTus
oOmeit anreOpsl 1
a0CTpPaKTHBIC TUIIBI
JTAHHBIX

[Tpumepbl aOCTPaKTHBIX TUIIOB JAHHBIX C OJHOW WIIH JBYMSI
orepanusMu: IOJyrpyIna (CBOHCTBO aCCOLIMATUBHOCTH
oTiepaIyu ), MOHOUJI, TPpyIa, KOMMyTaTHBHAS TPYIITA, H UX
MOJIETIH.

[MonsTre romomopduzma u nzomopduszma anredp. [psmas
cymma anre6p. 3agaHue aredp MHOKECTBOM 00pa3yoIuX 1
COOTHOIIEHUH. Peanu3aliis 0THOTO THUIIA JAHHBIX B IPYTHX.
[Tpumepsl aOCTPAKTHBIX THUIIOB: MOPSAO0K, JTUHEHHBIN
nopsi/IoK, rpad, HanpaBieHHBIN rpad, AepeBo, CTPyKTypa
(cuctema ¢ OMHAPHBIMU OIEpAllUSIMH Min ¥ Max u
€CTECTBCHHBIMHU COOTHOIICHHUSIMH ISl HUX ), OyJieBa anreOpa.

Muannnansuele
peanu3anuu
a0CTPaKTHOTO THIA
JTAaHHBIX

CBoOonHas anrebpa 1 MHULMAIbHAS anredpsl. Teopema o
CYLIECTBOBAaHHUH U €TMHCTBEHHOCTH MHUITHAIBHBIX anreop.
[loHsATHE BBIYMCIICHUS B MHULMAIBHOU anredpe.
Kanonunueckuii Bus tepMoB. CHUCTEMBI PABUI
NIEPENHUCHIBAaHUS U aJITOPUTMBI IPUBEICHNS TEPMOB K
KaHOHWYECKOMY BUAY. [IOHATHS KOH(IIIOIHTHOM, KOHEUHO
3aBEpIIAEMOM U CXOIALIEICS CUCTEMBI ITPaBUII
nepenucbiBanus. Kpurepuu cxoqumMocTy npaBuil
IIEPENUCHIBAaHUS.

[Taker Mathematica u ero BO3MOYKHOCTH IS PEILICHUS
YUCJIEHHBIX 3a/a4 U 3a/1a4 CUMBOJIbHBIX MAaTEMAaTHYECKUX
BbIUKCJIEHUH Ha KomnbioTepe. Ob11ee onrucanue padoThbl
IIAKETa M €r0 BO3MOXKHOCTEH.

Auaredpanuyeckue
MeTOo/bI B
uHopmaTuke

AnreGpanyeckue MOJIEIH
B Teopuu 0a3 TaHHBIX

Omnepauuu Hajg oTHOIEHUAMHU. Cxema 0a3bl JaHHBIX U €€
IpeJIcTaBIeHNE anredpanyeckuMu cpeacTBamu. Pensiinuonnas
anredpa 6a3bl JaHHBIX.

Anrebpanyeckoe MOAECTMPOBAHNE NIPEJICTABICHNE
MOJIb30BaTeNsl. DKBUBAJICHTHOCTh CXeM 0a3 JaHHBIX U
U30MOp(}U3M COOTBETCTBYIOLIUX UM PEJISIIUOHHBIX anreop.
Anrebpanueckasi CTpyKTypa pesIILIHOHHBIX anreop.
Hepasnoxumble pensiiionnble anreopsl. Teopema o
KaHOHWYECKOM Pa3JIOKEHUU PEISILIMOHHBIX aJIre0p B MPSAMYIO
CYMMY HEIPUBOJIUMBIX.

CraHgapTHBIN S3BIK JUTS
paboThI ¢
PENAIMOHHBIMU Oa3aMu
JaHHBIX

Azeik SQL. Omneparopsrt s3bika: CREATE TABLE, DELETE,
INSERT, UPDATE.

Azpik SQL. Oneparop SELECT u ero Belpa3suTesbHbIE
BO3MO>KHOCTH.

3anpockl, UCIIOJIB3YIOIINE TPYNIITUPOBAHKE.

[TocTpoenue 3anpocoB ¢ MOA3aPOCcaMu AJisl BEIPAXKEHUS
CJIO’KHOM nH(popManMoHHO# noTpedHoct. dopmupoBanue
CJIOKHBIX 3aIPOCOB.




DneMEHTBI TEOPUH
KaTeropuii 1 ux
IIPUJIOKEHUHN K

npeaAcCTaBJICHHUIO 3HaHUH

[Tpumeps! 00muX MOHATHI 1 UX Mojeneld. HemonHoTa, Kak
CBOMCTBO 00IUX MOHITHI. OTpaHUYCHHOCTh TEOPETHKO-
MHOKECTBEHHOTO MIPE/ICTABICHUS TTOHSITHIA.

Onpenenenne Teopun kareropuit. [Ipumepsr.

OrnpezenieHre OCHOBHBIX TEOPETUKO-KATETOPHBIX ONEpaIIHil.
[Ipumepsl npeAcTaBiIeHUS TOHATUH CPEICTBAMHU TEOPUU
KaTEropHuid.

[TonsiTre GpyHKTOpa U MPUMEHEHUE €To ISl MOJCINPOBAHUS

peanu3anuii GOpMaTbHBIX MOHSITUH.

4. O0pa3oBaTesibHbIE TEXHOJIOTHH

Ne .
o/ HaumenoBanue Buabl yueOHoit Nudopmanuonnsie 1 06pa3oBarejibHbIE
I pasaeJia padoThI TEXHOJIOTHH
1 2 3 4
1 | Anrebpanyeckoe Jlexnus 1. BBojnas gexuusa-oecena.
MOJIETUPOBAaHUE
THUIIOB JAHHBIX Cemunap 1,2 CeMunap-o6cyxeHue
Jlekiug 2 Teopernyeckas JIEKIU.
Cemunap 3.4 Cemunap-o6cyxaenue. IIpakTukym mo
pEeLIeHHUIO 3a/1a4.
KoHcynbpTHpOBaHMe nocpeacTBOM
CamocrosiTenbHa | BJIEKTPOHHOM MOYTHI
sl paboTa
2 | Hexoropsie nousitust | Jlekuus 3 Teopernueckast IeKIu.
oOmieit anreOpsI U
abctpakTtHble Tuniel | Cemunap 5,6 Cemunap-o6cy:xnaenue. [Ipaktukym no
JTAHHBIX PELICHUIO 3a/1a4
TeopeTnueckas neKius.
Jlexuus 4
Cemunap-o6cy:xnaenue. [Ipaktukym no
Cemunap 7-9 pELICHUIO 3a/1ay.
TeopeTnueckas neKus.
Jlexums 5 Cemunap-o6cy:xaenue. [Ipaktukym no
pELICHUIO 3a/1ay.
Cemunap 10-12 | KoncynbeTupoBaHue U IpUEM JOMAITHUX
3a/IaHUI TOCPEACTBOM SJIEKTPOHHOM MOYTHI
CamocrosiTenbHa
g paboTa
3 | UaunuansHble Jlexmus 6 TeopeTnueckas nEKIU.
peanuzanuu
abcrpaktHoro Tuna | Cemunap 13 Cemunap-o6cyxaenue. [IpakTukym mo
JTAHHBIX pELICHHUIO 3a/1a4.
Teopernueckast TEKIUS.
Jlexma 7
Cemunap-o6cyxaenue. [IpakTuKym mo
Cemunap 14 pELICHHIO 3a/1ad4.




Jlexug 8

Cemunap 15,16

CamMocTosTenbHa
s paboTa

TeopeTnueckas NEKIU.

Cemunap-o6cyxaenue. [IpakTukym 1mo
pEeUIeHUIO 3a/1a4.

KoncynbTupoBanue u npuém JOMAIIHUX
3a/IaHUI OCPEACTBOM 3JIEKTPOHHOM IMOYTHI

AnreOpandeckue
MOJICTIH B TEOPHUH
0a3 Ja”HHBIX

Jlexug 9

Cemunap 17-20

TeopeTquCKa}I JICKIIHA.

CemuHap-o6cyxaeHue. [IpakTukym mo
pELIeHUIO 3a/1a4.
KoncynpTupoBanue u npuém J10MaiHux

CamocrosiTenpHa | 3aJJaHUN TTOCPEICTBOM AJIEKTPOHHOM MTOYTHI
sl paboTa
Cranpaptusiif si3eik | Jlekius 10 Teopernueckas nexius.

JU1s1 pabOoTHI C
PENSIIIMOHHBIMA
0a3zaMu JaHHBIX

Cemunap 21-22

Jlexiug 11

Cemunap 23-24

Jlextmg 12

Cemunap 25-26

Cemunap-o6cy:xaenue. [Ipaktukym no
pELIEHUIO 3a/1ay.
TeopeTnueckas nekius.

Cemunap-o6cy:xaenue. [Ipaktukym no
PELICHUIO 3a]1ay.

Teopernueckas nekius.

[Ipe3enTanus

Cemunap-o6cy:xaenue. [Ipaktukym no
pEILIEHUIO 3a/1a4.

Hcnonb30BaHne HHTEPHET-PECYPCOB.

CamocrosTelnbHa
s paboTa
DNEeMEHThI TEOpUU Jlexmus 13 Teopernueckas nekus.
KaTeropuil U X
MPUIIOKEHUHN K Cemunap 27 Cemunap-o6cyxaenue. [IpakTukym mo
MIPEACTABICHUIO pelIeHuto 3a/1a4.
3HAHUM Teopernueckas nekuus.
Jlexunus 14

Cemunap 28-29

Jlexiug 15

Cemunap 30

Jlexnus 16

Cemunap 31-32

Cemunap-o6cyxaenue. [IpakTukym mo
PEIIeHNIO 3a/1a4.

Teoperuueckas JIeKLUs.

[Ipe3entanus

Cemunap-o6cyxaenue. [IpakTukym mo
PEIIeHNIO 3a/1a4.

Teoperuueckas JIEKLU.

[Ipe3entanus

Cemunap-o6cyxaenue. [IpakTukym mo
PEIIeHNIO 3a/1a4.

KommnbroTepHoe TecTupoBaHue




B nepuon BpeMEHHOro NPUOCTAHOBIEHHUS MOCEIHIEHUS OO0YyYaloIUMKCS MOMEUICHUH WU
tepputopun PITY. mis opranuzamuu y4deOHOro mporecca ¢ NPUMEHEHHEM 3JIEKTPOHHOTO
o0y4yeHMs] W JAUCTAaHLMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTMH MOTYT OBITh MCIIOJIb30BaHbI

cienyromue o0pa3oBaTeNIbHbIE TEXHOJIOTUU:
— BUJICO-JIEKLINU;
— OHJIAMH-JIEKLIUU B PEKUME PEATbHOIO BPEMEHH;

— OJICKTPOHHBIC y‘{e6HI/IKI/I, y‘le6HbIe HOCO6I/I5[, HAY4HBIC U3JaHH B DJICKTPOHHOM BHJC U NOCTYII

K MHBIM 2JICKTPOHHBIM 00pa30BaTeIbHBIM peCcypcam;
— CUCTEMBI JUIsl 3JIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTallU C UCII0JIb30BAHUCM TCIICKOMMYHHUKAIITUOHHBIX CPCACTB.

5. OueHnka nJIaHUPyeMbIX Pe3y/JabTATOB 00y4eHUs
5.1. Cucrema oneHUBaHUS

Dopma Konmpoasn Makc. konuuecmeo
oannos
3a oony Bcezo
paoomy
Texkymui KOHTPOJIb:
° Ompoc (1—75) 5 Gannos 20 6amioB
° 70M. 3a1aHue (TeMbl 1—D5) 5 OaJU10B 20 6am1oB
° KOHTp. paboTta (Tembl 1—3) 20 6ayutoB | 20 OayioB
[TpomexkyTouHas aTTecTalus 3K3aMEH) 40 6aoB
HToro 3a ceMecTp (IUCIUILIHHY ) 100
6aioB
Texynmi KOHTPOJIb:
° ompoc (6—38) 5 6ayioB 20 OamioB
° J0M. 3aaHue (TeMbl 6—8) 5 GamioB 20 GamioB
° KOHTp. paboTa (TeMbl 6—7) 20 6anioB 20 6amnoB
[TpomesxyTouHas arTectanus (9K3aMeH) 40 6annoB
HToro 3a ceMecTp (IUCIHITIHHY ) 100
0a/ioB

ITonmyyeHHBIH COBOKYIHBIN pe3yabTaT KOHBEPTUPYETCS B TPAJIUIIMOHHYIO HIKATy OLICHOK U B
niKany oleHok EBponeiickoil cucreMsl nepeHoca U HakorieHus: kpenutos (European Credit

Transfer System; ganee — ECTS) B cooTBeTCTBUM ¢ TabIUIIEH:

i?f;f;ﬂﬂm{aﬂ TpanuuyvoHHas 1IKaia [lxana ECTS
95 -100 A

8304 OTJIMYHO B

68 — 82 XOpOIIIO 3a4TEHO C

gg : gg YIOBJIETBOPUTENHHO E

20-49 FX

0_19 HEYJIOBJIETBOPUTEIBHO HE 3aUTEHO F

5.2.KpI/ITepI/II/I BBICTABJICHUA OLICHKHU 110 JUCLHMITIIINHC




Banael/
HMIxana
ECTS

OuneHka mo
AUCUUILIHHE

Kpurtepun oneHkn pe3y1bTaToB 00y4eHUs 10
AUCHUILINHE

100-83/
AB

KOTIUYHOY/
«3a4TEHO
(oTu4HO)»/
«3a4TEHO»

BricTaBnsiercs oOyyaromieMycsi, €cii OH TTyO0Ko U
IIPOYHO YCBOMJI TEOPETUYECKUN U TPAKTUUECKUI
MaTepuai, MOXXeT IPOJEMOHCTPUPOBATH 3TO HA 3aHITHUSIX
U B XOZI€ IPOMEXYTOYHOM aTTECTALlUU.

OO0yyaromuiicss HCUYEPITBIBAIOIIE U JIOTHYECKUA CTPOMHO
u3JIaraeT yuyeOHbIN MaTepuall, yMeeT yBsI3bIBaTh TEOPHIO C
MIPAKTUKOM, CIIPABIISAETCS C pEHICHUEM 3a]ad
npodeCCHOHATBLHON HANPABIEHHOCTH BHICOKOTO YPOBHS
CJIOHOCTH, MPAaBUILHO 0OOCHOBBIBAET NMPUHSITHIC
peleHusl.

CB0OOIHO OPUEHTHPYETCS B y4eOHOH U
npodeccuoHaNbHOM JTUTEpaType.

OneHka no JUCHUILIMHE BBICTABIISAIOTCS 00ydarolemMycs ¢
y4€TOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON
aTTECTALIUU.

Komnereniuu, 3akpeniéHHble 3a JUCUUIUIMHON,
c(OpMHUPOBAHbI HA YPOBHE — «BBICOKUI».

82-68/

«XOpouIoy/
«3a4TEHO
(xoporo)y»/
«3a4TCHO»

BericraBisercs o0yuaromemMycs, €Cii OH 3HaeT
TEOPETUYECKUI U MPAKTUYECKUI MaTepUall, FPAMOTHO U 110
CYILLIECTBY M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€
IIPOMEKYTOYHOM aTTECTAlMH, HE IOIIyCKasl CYLIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO IPUMEHSAET TEOPETHUUECKUE
MIOJIOXKEHUS IIPU PELICHUN NTPAKTUYECKUX 3a1a4
npodeccuoHaNbHOM HAIPaBIEHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIeeT HEOOXOJUMBIMHU JUI TOTO HaBbIKAMH
U IpUEMaAMHU.

JIOCTaTOYHO XOPOIIO OPUEHTHPYETCS B YUeOHOH U
npodeccuoHanbHOM TUuTepaType.

OneHka 1Mo JUCHHUIUIMHE BBICTABISAIOTCS 00YYatOEMYyCs C
Y4ETOM PE3YJIbTATOB TEKYIEW U IPOMEKYTOUHOU
aTTeCTaluu.

Komniereniuu, 3aKkpeni€éHnble 3a TUCUUIITMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOLIHIA».

67-50/
D,E

«Y/IOBJIETBOPH-
TEIBHOY/
«3aYTEHO
(ynoBierBopu-
TETBHO)»/
«3aUTCHO»

BricTaBnsiercsa oOy4aromemycsi, €Cii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U MIPAKTUUECKUN MaTepual,
JIOITyCKaeT OT/eIbHbIE OMIMOKHU P €ro U3JI0KEHUU Ha
3aHATHAX U B X0JI€ IPOMEKYTOUHOM aTTECTALUH.
OOyyaromuiics UCIBITHIBAET ONpe/IeIEHHbBIE 3aTPYAHEHUS
B IIPUMEHEHNUN TEOPETUYECKUX MOJIOKEHUH NPU PELICHUH
MPaKTUYECKUX 3a/1a4 IPO(ECCHOHATLHON HANPaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, BJIQJEET
HEOOXOUMBIMHU IS 3TOT0 6a30BBIMU HAaBbIKAMU U
IPUEMAMH.

JleMOHCTpUpYyEeT JOCTaTOYHBIM YpOBEHb 3HAHUS yU4eOHOU
JUTEPATYpPBI 10 TUCLHUILUIMHE.




OI_IeHKa 110 AUCHUIIJIMHE BBICTABIAKOTCSA o6yqa}omeMyc;1 C
YYETOM PE3YJIbTATOB TEKYIIEH U MPOMEKYTOUHOMN
arTTeCcraluu.

Komnereniuu, 3akperniéHHble 3a AUCIUTIIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBIN».

49-0/ «HEYIIOBIIETBOPHUTE | BricTaBisieTcst oOy4daronemMycsi, eciii OH He 3HaeT Ha
F.FX JLHOY/ 0a30BOM YPOBHE TEOPETUUYECKHUHN M MPAKTUICCKUI
HE 3a4TEHO MaTtepHal, JoIycKaeT rpyOobie OMMOKH PU €ro
U3JI0KCHUU Ha 3aHATHUSX U B XOJIE TPOMEKYTOTHOMH
aTTECTallHH.

OOyuaronuiics UCIBITHIBAECT CEPhE3HBIE 3aTPYAHEHUS B
IIPUMEHEHNUN TEOPETUYECKUX ITOJI0KEHUN ITPU PEILICHUN
IPAaKTUYECKUX 3a/1a4 IPO(eCCHOHATLHON HANPaBIEHHOCTH
CTaHJapTHOI'O YPOBHS CII0)KHOCTH, HE BIAJEET
HEOOXOIMMBIMH JIJIsl 3TOIO HaBBIKAMU U ITPUEMAMH.
JleMoHCTpHpYET (pparMeHTapHbIC 3HAHUS YIeOHOMH
JUTEPATYypBl 110 IUCLHUIUIMHE.

OneHka 0 JUCLUIUIMHE BBICTABIISIOTCS 00Y4aIOIEMYCS C
Y4€TOM pe3yJIbTaTOB TEKYIEH U POMEKYTOUHON
aTTeCTalUN.

KomMmniereH1un Ha ypoBHE «JOCTaTOYHBIN», 3aKPEIUIEHHBIE
3a IMCHUILUIMHON, He COPMHUPOBAHBI.

5.3. OueHouHbIe cpecTBa (MaTepuabl) ISl TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH,
POMEKYTOYHOU aTTeCTallMy O0YyYaIOIIUXCs 110 TUCIUTUINHE

5.3.1. O6pa3ibl 3aaHUH I CAaMOCTOSITEIIBHOTO BBITTOTHEHUS

KonTtpoabsnas padora 1

1. Onucats aOCTPaKTHBIN TUIT JAHHBIX JUISI THIA JaHHBIX OMHAPHOE JI€PEBO C JTUCThIMU U3
IEJTBIX YMCEIl C OTIepalMsIMUA TIOCTPOCHUS JIePEeBa U3 ABYX JIMCTHEB, COSTNHEHHS IBYX JICPEBHCB
B OJTHO JIEPEBO, MPUCOEANHEHHE JIMCTA K JIEPEBY ClIeBa U CIPaBa, BbIAEICHUE JIEBOTO U IIPABOTO
MOJIepeBa, TIOCTPOCHHE CITMCKA ENTBIX YMCEIT 3 JIUCTHEB U MOXKET OBITh OMOTHUTEIHHBIX
ornepanuii, HeOOXOAUMBIX JJIsl BBIPAXKEHUS COOTHOIIECHU.

2. [TpoBeputs siBnsiercs au peanuzauuedt AT/l "monyrpynna" u MOXHO JIM BBECTH CTPYKTYPY
MOHOM/Ia HA MHOXECTBE JACUCTBUTEIbHBIX YHCEN ¢ OMHApHOM onepauuelt * Buna: u*v=|u v|.

3. Beinucate mpuMmepsl mojanredp M ONpeNeinuTh 00Iee YuciIo Hojanredp, BKIOYas
TPUBMAJIbHBIE JUIS TPYMIIBI Z15 .

4. Onucath nNpsMyro CyMMy anreop

1 1
peHIeTOK C HyHeM

s h
U €IMHULIEN A A
0
0
5. CKOJBKO pa3U4HbIX TOMOMOP(PU3MOB MOXKET OBITh U3 MEPBOM aareGpbl BO BTOPYIO JUIS

anreOp Mpeabl el 3a1auu.




KonTpoabHas padora 2

1. st motpebureneii (Ko, Ha3BaHKUE) BBIATH KOJ| IOCTABKH, HA3BAHUE U CTOUMOCTh IS
MIOCTaBOK 32 MOCJICTHUN MECSLL.

2. Onpenennuts Kakue (KOJT) MOCTABIIUKH, KAKAM TOTPEOUTEISIM (KOJT) TIOCTABIIIN 3 TEKYIIIHIA
MecsI1 netaneit Ha oburyro cymmy 6omee 1000000 py6.

3. Brigath TabmuIly KOJOB TOCTAaBIIMKOB, KOTOPBIE TIOCTABIIAIOT TOIBKO TO, YTO MOCTABIISIETCS
MMOCTaBIINKOM “4”,

4. CocTaBUTh TAOJUILYy U3 BCEX TOPOJIOB , B KOTOPBIX €CTh OO0 MOTPEOUTENh, THOO MOCTABIIUK C
YKa3aHHUEM CKOJIbKO B KaXKJIOM W3 HUX MOCTaBIIMKOB U notpeduteneit. (Ecnu HeT To ctaBuTh 0).

5. Y nanuTe Bce eTanu, KOTOphIe HUKEM He ITOCTABIISIOTCS MITH TIOCTABIISIFOTCS, HO UX HET HA y KOTO
Ha CKJIaJe.

IIpumep Tecta

3aganmue 1.

SIBnsiercs mu pyukuus f: M - M — M, 3anannas popmysioit sBuma f(X,y) =x—y,raie M =N —
MHO’KECTBO HAaTypaJbHBIX YHCEN, KOMMYTaTUBHON aireOpandeckoi onepanueii?

1) na 2) HeT

3ananme 2.
Kakue w3 crienyromux BelpakeHuit spisorcs tepmamu curdatypsl = = (NAT; O: — NAT,

SUCC: NAT — NAT, ADD: NAT - NAT — NAT) ¢ nepemennsiMu N 1 K:

a) ADD(O); 6) SUCC(n, k); B) ADD(O, SUCC(n));
r) SUCC(x); 1) ADD(n, ADD(O, ADD(n, k)))?

l)a, B 2)0,B 3)B, T 4)B, 11 S)yr,n
3aganue 3.

Paccmorpum MHOkecTBO TepMoB curHatypsl £ = (NAT; O: — NAT, SUCC: NAT — NAT,

ADD: NAT - NAT — NAT) cnepemennsiMu N, Mmu K. HaliauTe uncino Bcex MOATEPMOB,
BKJIFOYas ¥ caM tepM, B Tepme ADD(n, ADD(O, ADD(m, k))).

OTtBeT:

3ananue 4.
[Mycts curnarypa L= (T1, T2; FuTi—To, FaTo > T, FiTi-To—> T2 , u X={X,y, 2} —

MHO’KECTBO MEPEMEHHBIX, IPUYEM X — TepeMeHHas Tuna T1, a Y, Z — MepeMeHHble ThHa 2.
Kakue u3 BeIpaXeHUil SABISIFOTCS TepMaMH U3 MHOKecTBa Term(Z, X):

a) Fi(F2(x));  6) Fa(Fa(y)); B) Fa(x, Fa(y)); ) Fa(Fs(x, F1(F2(2))));
) Fa(Fa(y), Fu(F2(2)))?
1)a, 0,8 2)a, B, T 3)0,B, T 4)0,1, 1 5)B, T, I

3aganue 5.



SBnsieTcs nu MOMYrpynmnon MHOKeCTBO M ¢ OMHapHOU omepainuei *, eciu omeparus 3a1aeTcs
dopmynoit X*y=x¥ u M =N — MHOXXECTBO HaTypaJbHbIX YUCEI?

1) na 2) Her

3aganue 6.
Haiigure unciio Bcex roMOMOpGU3MOB HUKINYECKUX TPyl U3 Z4 B Z2.

OTtBerT:

3aganue 7.
Haiinute uncno Bcex moamonyrpynn noxyrpynmnsl {—1, 1} ¢ omepauuneii yMHOXeHHS, cUUTAs,
camy TMOJyTPYIIy.

OTtBeT:

3ananue 8.
Haiigure yncno Bcex NOArpynn UUKIXYECKON rpynmbl  Ze, CYUTAsI U caMy TPYIITY.

OTtBeT:

3aganue 9.
Nzomopdus! mu rpynnel Z3 @ Zou  Zs ?

1) na 2) HeT

3ananue 10.
Haiigute ymncio s1eMeHTOB B TpyIIe BCEX CHMMETPUI KBapara.

OTtBeT:

Saganue 11.
Haiigute umcno Bcex roMomMopdu3MOB pemIeTOK, 0o0Opa3oBaHHBIX MOAMHOXecTBamu A u B

MHO)KECTBA JICHCTBUTENBHBIX uncesd R, ¢ onepanusiMu max ¥ min, T. ¢. u3 4 B B, rme A ={0,1},
B={0,1,2}.

OTtBeT:

3aganue 12.
CKOJIBKO 3JIEMEHTOB B Mojaiaredpe OysieBoil anreOpsl BceX MOAMHOMXKECTB MHOXeCTBa {4, b, C},
MOPOYKIEHHON TTOJMHOKECTBOM {a}?

OTtBeT:

3aganue 13.
Haiinure uncno crpok B Tabnuiie, nomyyatoreiics onepamueid TablNTab2, nax rabnunamu Tabl
u Tab2, raoe



A B C Tab2 B C
Tab1l A
a b Cc a b | ¢
ai | b Cc a | b |
a |bi]| c a |b1| c
ar | by | 1 ar | b1 | ¢
OTtBeT:
3aganue 14.
HaiinuTe uncno cTpok B TabiuIe, 3aJaHHOH BBIPaKEHUEM
prTabl(A,B) * Tab2 * Tab3, rxue:
Tabl B C Tab2 B C Tab3 A B D
A
a b c a b c a b
d
a1 b C1 a b1 | ¢ ar |b d1
a1 b1 C1 ai b1 C1 ai b1 di
OrtBer:
3amanmne 15.

IMycte X, Y, Z, U — npou3BoJIbHBIE MMOJMHOKECTBA MHOXECTBa aTpuOyToB Tabmuiel Tab (B
3agaHusIX BelpakeHus Buna FG o6o3navaror F U G). BepHo nu cnenytomiee COOTHOIIEHUE JUTS
(GYHKIIMOHATBLHON 3aBHCUMOCTH B JI000#1 Tabnuie:

ecmti X —>YZ, 10 X—>Y u X—2Z?

1) na

2)uer

Tadanua orBeToB Bapuanra 1

5

6

7

8

9

10

11

12

13

14

15

KOHTpOJ’IbHLle BOIIPOCHI K IK3aMEHY

[lonsTue anreOpanyeckod omepaluy, apHOCTh W TUl onepanuu. [loHaTne curHarypsl u

OMpCACIICHUC

anreOpanyeckoi

CHUCTCMBEI.

anredpandeckux cuctem. IIpumepsl.
[lonatue Tepma B 3a/JlaHHON CHTHAType C 3aJaHHBIM HaOOpOM IepeMeHHBIX. OnpezencHue
CEeMaHTHKH TEpMOB B anreOpamdeckoil cucreme. OmpeneneHne MOJCTaHOBKH TEPMOB BMECTO

MonaenupoBanue

THUIIOB

JaHHBIX

B

BUIC




nepeMeHHbIX. [leiicTBre mocTaHOBKM Ha TepMbl. OmpezesieHne paBeHCTBA TEPMOB U BEPHOCTH
paBeHCTBA JIBYX TEPMOB JJIS 3a/laHHON anreOpandeckoil cucremsl. OnpeneneHrne abCTpaKTHOTO
TUMNA JaHHBIX. AJreOpanuecKkue CHUCTEMbl Kak peanu3auud (Mojaeiau) aOCTPaKTHBIX THIIOB
JTAaHHBIX.

[Ipocreiimme aOcTpakTHble TUNBI  JaHHBIX. [Ipumep AT/l WHBOMIOIMS W TpUMEPHl €€
peanuzanumii. Teopema 0 CTpoeHHUH peanu3annii THBOIONUNA. 'oMoMOpd¥3M MHBOIIOLIUH.
[Ipumep ATJ] mnonyrpynma u mnpumepsl ee peanm3anuu. OmnpenerncHue romoMmopduszma u
nzomMopdusma anredpandeckux cucteM. lloHsATHE TOanTeOpbl W MHOXKECTBA OOPa3yIOLIMX
anredpanyeckoil cuctemsl. [Ipumepsl romomopdusma, nzomophusma, nogainredp U MHOKECTBA
oOpazyrouux asst nonyrpyni. [Torsarue npsamoi cyMmmbl anre0p Ha MpuMepe MoIyTpyIl.
I[Ipumep ATJI MoHOMm u mpumepbl ero peanuzanuu. OnpeneneHue roMoMopdusMa u
nzomMopdusma anredpandeckux cucteM. lloHsATHE TOanTeOpbl W MHOXKECTBA OOPa3YIOLIMX
anredbpandeckoil cuctemsl. [Ipumepsl romomopdusma, uzomophusma, nogainredp U MHOKECTBA
oOpa3zyromux A MoHOUA0B. [ToHsTHE IPsIMON CyMMBI ajireOp Ha MpUMEPEe MOHOUIOB.

I[Ipumep AT/l rpynma u upumepsl ee peanusanun. OrnpeaerneHne roMoMopdusMa u
nzomMopdmsma anredpandeckux cucteM. lloHsATHE TOANTEOphl W MHOXKECTBA OOPa3yIOLIMX
anredpanyeckoii cucrembl. [Ipumepsl romomopdusma, nusomopdusmMa, moaairedp 1 MHOKECTBA
oOpa3yromux AJis TpynIl Ha IpuMepe rpyii. Teopema 0 KaHOHUYECKON peanu3aiuy rpymni.
IIpumep ATJ]l xommyrtatuBHas rpynma. Ompenenenue romomopdusma u  u3oMopduszMa
anreOpanyecknx cucrteM. lloHsTHE momanreOpsl U MHOXKECTBA 00pa3yIOUIMX alreOpandecKoi
cuctembl. [Ipumepsl romomopduzma, u3oMoppusmMa, moganredp 1 MHOKECTBA 00pa3yIOLINX AJIs
TpyNIl Ha MpUMEpe KOMMYTaTHUBHBIX rpynn. [loHstne mpsimoii cymmsbl anredp. Teopema o
KaHOHUYECKOM TPEACTABICHUU KOHEYHBIX KOMMYTAaTHUBHBIX Tpymi (0e3 [0Ka3aTelbCTBa).
ITpumep.

I[Ipumep AT]J]  BekTopHOE MPOCTPAHCTBO M MpPHUMEpPHl ero peanuzanuu. OnpeneneHue
romomopduzma u m3oMoppusMa anredpandeckux cucteM. IloHsTHE MogaNTeOpsl 1 MHOYKECTBA
oOpazyromumx anredpanyeckoii cuctemsl. [Ipumepsl romoMopduszma, nzomopdpusma, moganredp
¥ MHO’KECTBa O00pa3yIOIIMX JJIsl BEKTOPHBIX MpocTpaHCcTB. [loHsTHE MpsiMON cymMMBI anredp Ha
IIpUMeEpE BEKTOPHBIX TPOCTPAHCTB.

IIpumep ATJl pemerka u npumepbl ee peanuzauuu. OnpeneireHne romomoppusma u
nzomopdusma anredpandeckux cucteM. [loHsATHE THomanreOpbl M MHOXKECTBA OOPa3yIOLIMX
anredpandeckoil cucrembl. [Ipumepsl romomMopdusma, n3oMoppu3mMa, mojairedp 1 MHOKECTBA
oOpasyrouux ass pemeTku. [loHsTre npsiMoi cyMMbl alre0p Ha MpUMeEpe peIeToK.

[Ipumep AT]J] OyneBa anrebpa u mpuMmepsl ee peanuzanuu. OnpezaerneHne roMmoMoppusmMa u
nzomopdusma anredpandeckux cucteM. [loHsATHE THoAanreOpbl M MHOMXKECTBA OOpPa3yIOLIMX
anredpandeckoi cucrembl. [Ipumepsl romomMopdusma, n3oMoppusmMa, mojairedp 1 MHOKECTBA
oOpasyrouux ajs OyJeBbIX anreop.

[Ipumep AT]I Oynea anreOpa u npumepsl ee peanuszanuu. Ilonarue npsmMoil cyMMbl OyJIeBbIX
anreOp. Teopema 06 nzomopdusme OysneBoil anredpsl Bcex NOJMHOKECTB KOHEYHOTO MHOXKECTBA
npsiMoii cymme OyneBbix anredp {0,1}.

Teopembl 00 u3oMoppu3Me KOHEUHOM OyneBoi anreOpbl anredpe BCeX IOJMHOXKECTB
HEKOTOPOTO0 MHO>KECTBA.

[Tonarue romomoppusMa u nzomopdusma anredp. Teopema 0 KOMIO3ULUU TOMOMOP(HU3MOB.
ToxnectBennsiii n3omoppuzm. Teopema 06 oOpaTHOM U30MOpPPHU3IME.

Onpenenenne nnumansHoi anredpsl AT/, Teopema 0 eTMHCTBEHHOCTH HHUIIMATILHOM anreopsl
C TOYHOCTHIO 710 u3oMopdusma. [Ipumep nHUIIMAIBHON anreOphl.

Anrebpa TepmoB. Teopema O €IMHCTBEHHOCTH ToMoMop¢uizMa u3 anredpel TepMmMoB 0e3
NEPEMEHHBIX.

OnpeneneHne CEMAHTUYECKOM SKBHBAJIEHTHOCTH HAa MHOYKECTBE 3aMKHYTBIX TEPMOB M €r0
CBOMCTBA.

OmnpeneneHne CHUHTAKCMYECKONW HKBHUBAJEHTHOCTH HAa MHOXECTBE TepMoB. KoHcTpykius
MOCTPOCHUS HHUIMAIBHOMN peanu3aiiuy U3 anreOpbl TepMOB 0€3 epeMeHHbIX.



[Tonsitne romoMopdusma u uzomopduszma anredp. Onpenenenre nHUITMATHHOU anreOpsr AT/I.
Teopema 0 CyIIecTBOBaHUM MHULIUAIBHOM anreOpsl. [IpuMep nHUIIMATBEHON anreOpsl.
Beruucnenus B uHMnManbHOM anredpe. IloHsaTHe 0 KaHOHUYECKOH CUCTEME TEPMOB U BBIYHCIICHUN
B asire0pe TEpMOB.

Beruucnenus B nnnnuanbHoi anredpe. OnpeneneHue cucTeMbl IpaBuil MEepenuCchiBaHNs TEPMOB
Y BBIYMCJICHHUS 110 IPABUJIAM TIEPEIHChIBAHUS.

CucTembl paBUII IEPENUCHIBaHUS U BblYMcIeHU. OnpeaeneHue cXoaseics CucTeMbl paBuil.
Teopema o cucteme MpaBWII MEPEMHUCHIBAHUSA, TOCTPOSHHON 1O COOTHOUICHUSM a0CTPaKTHOTO
TUIIA JaHHBIX.

OnpeneneHue cCXoAsIEncs CUCTEMbI MpaBUIl NepenucbiBaHus TepMoB. Ilopsaku Ha Tepmax u
HEKOTOpble CHOCOOBI  JIOKAa3aTeIbCTBA CBOMCTBA KOHEUHOW 3aBEPIIAEMOCTH  CHUCTEMbI
HepenUChHIBAaHUS.

OnpeneneHue CXOIAIIEHCS CUCTEMbl IIPAaBUJ NepenuchiBaHUs TepMOB. IIoHsATHE KpUTHYECKOH
napbl TEPMOB U METOJI JI0KA3aTeIbCTBA CXOAMMOCTH KOHEUHO 3aBEPIIAEMOMl CUCTEMbI IIPABUII
HepEeNUChIBaHUS.

Pensunonnsie 6a3p1 nanubix. Te3uc Konna. [lonstre oTHomeHus. AnreOpandeckas Moieb 0a3bl
JAHHBIX ¥ Olepaliuy HaJl OTHOLEHUsIMU. [Ipumeps! onepanuii.

Anrebpanyeckas MoJieb 0a3bl JaHHBIX U OllepallMM HaJ OTHOIIEHUAMU. [loHsATHE OrpaHnYeHus
LEeJIOCTHOCTH  0a3bl  JnaHHbIX. [lpuMmepbl orpaHuuyeHMi 1EIOCTHOCTH  ((pyHKIMOHAIbHAS
3aBHCHUMOCTH, OTPaHHUYEHHE 110 BKIFOYCHHUIO, 3aBUCUMOCTb I10 COSIMHEHUIO) M X anreOpandecKue
BBIPA)KEHUS.

[TonsaTust cxeMbl 0a3bl JaHHBIX, COCTOSIHUS 0a3bl JaHHBIX, 3alpoca K 0aze JaHHBIX, OTBETa Ha
3amnpoc. Pensironnas anredpa otHouieHuil. OnpeneneHue cxembl 0a3bl JaHHBIX. PensunonHas
anreOpa 6a3pl JaHHBIX. MoenupoBaHie COCTOSIHUS 0a3bl JaHHBIX B BUJIE TOMOMOp(dH3Ma.

Omnpenenenue mnpencTaBieHUs MoJb3oBaTens. IIOHATHE SKBUBAJIEHTHOCTH ABYX cXeM 0a3
JTAHHBIX.

Pensiunonnsle anre6pbl 1 MaTeMaTHueckass Jioruka. CBsi3b MeXJy HNOHSATHSMM OTHOLIEHHE U
NpeINKaT, ONepaIisiIMA HaJl OTHOIIECHUSIMA U JIOTHYECKUMH OTIepalusMu U KBaHTOpamu. Cxema
0a3bl JaHHBIX U JIOTUYECKast TEOPHSL.

[TonanreOps! anreGpbl OTHOLIEHUN M Tpymna cUMMETpuu noganreOpsl. Teopema o B3auMMHO
OJTHO3HAYHOM COOTBETCTBUM MEXAY Mojaiaredpamu anreOpbl OTHOIIEHWH M MOATpyHmaMu B
rpynme nepecTaHoBOK JIEMEHTOB JIoMeHa (0e3 J0Ka3aTeNbCTBa).

[Ipsmass cymma pensauuMoHHbIX anreOp. Teopema MNpeACTaBIEHUU PENALMOHHBIX anreop
KOHEYHOTO THIAa B BHUAE MPSAMOH CyMMBI HENPHUBOJUMBIX PEIAIUOHHBIX anredp (0e3
JI0KA3aTeNbCTBA).

Pensiumonnblii  momxon Kk  6azam  nmaHHBIX. OOmIME MPHHIMIBI TTOCTPOCHUS CHCTEM THIIA

"kiaueHt-cepBep”.  McXoaHble  MPEANOCBUIKM MOCTPOCHHS HHGOPMALMOHHBIX  CHCTEM
MoJ00HOTO THMA: TpeuMyliecTBa U HefocTaTku. COCTaBHBIE YaCTH CHCTEM THUIA “‘KIIUEHT-
cepsep’.

[TonsiTust cxemsl 0a3bl JaHHBIX M TNPEACTABICHUN MoJb30BaTens. [IpuHIMIIBI JOTHYECKOH U
¢u3nueckoil He3aBUCUMOCTH JAaHHBIX. CpeacTBa MOJAEPKKH JIOTHUECKOW W (U3NYEeCKOi
HE3aBHCUMOCTH JAHHBIX B s3bIKe SQL.

[IpuHIMOBI TOCTPOEHUSI CUCTeM Tuma "KiaueHT-cepBep". 3amaun U (QyHKIMM  cepBepa.
OcHoBHble mpUHOUNBI paboThl cepBepa: A3bIKk SQL, opraHuzanus odepeneid, MOHATHS
TpaH3aKIMHU, pUKcalny, )KypHaja, OTKara, TpUrrepa.

[IpuHIMIBI TOCTPOEHUSI CUCTEM THMa "KJIHEHT-cepBep”. 3anauu U QYHKIUM  KIMEHTCKOM
gacth cuctembl. CoctaB U (YHKIMH HHCTPYMEHTAJIBHBIX CPEICTB Pa3pabOTKU KIMEHTCKON
YacTH.

OmnpeneneHye OHTOJIOTHA. MeCTO OHTOJIOTHIA B COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOIOTUSAX U
CHUCTEMaX.

[Tpumepsl onTONOTMM M uX Monened. HemonHoTra, kak  CBOMCTBO OOIIMX OHTOJOTHA.
Orpann4eHHOCTh TEOPETUKO-MHOKECTBEHHOTO MPEICTAaBICHHS OHTOJIOTUH.



Onpenenenne Teopun kareropuil. [Ipumepsr kateropuid.
Onpenenenne teopun kareropuid. Ilpumepsl npeacTaBiaeHUss OHTOJIOTUH CPEICTBaMU TEOPUU
KaTeropuid.

6. YueOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecneyeHue JUCIUILIMHBI
6.1. CiuCcOK UCTOYHUKOB M JINTEPATYPhI

a) OcHOBHas IUTEpaTypa

1. Bennamunos E.M., Ebumosa E.A. DneMeHTsl yHHBEpCATBHON anredpsl U €€ MPUII0KEHUH
B nHdopmaruke. M.: Hayunsriit mup, 2004.

2. boyman J[Ix., Omepcon C., [HapuoBcku M. Ilpaktuyeckoe pykoBoactBo mo SQL. M.:
W3 narensckuii joM «Buiassmcy, 2002.

0) JlonmonHuTENbHAS TUTEpATYpa

1. Kyxk 1., beiiz I'. Komnbrotepnas matemaruka. M.: Hayka, 1990.

2. [Hanenko M.II. MogenupoBanue ceMaHTUKH B 0a3ax AaHHbIX. M.: Hayka, 1989.

3. Jeiit K. PykoBoactso no pensitnonHoit CYBJ] DB2. M.: ®unancs! u cratuctika, 1988.
4, Iompaonart P. Tomnocel. Kateropusrii anamus goruku. M.: Mup, 1983.

5. Genesereth M. R., Fikes R.E. (Editors). Knowledge Interchange Format, Version 3.0
Reference Manual. //Computer Science Department, Stanford University, Technical Report
Logic-92-1, June 1992. (http://www.ksl.stanford.edu).

6. bennamunoB E.M., bomauna JI.M. Cucrtema mnpencrasBnenus 3HaHuii Ontolingua -
npuHIAIE 1 iepcrnekTuBsl. / HTU, cep.2, N , 1999.
7. Gruber T. Ontolingua: A mechanism to support portable ontologies. //Stanford

University, Knowledge Systems Laboratory, Technical Report KSL-91-66, March 1992.
(http://www.ksl.stanford.edu).

6.2 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAUMOHHOH ceTH « AHTEpHETY,
1. http://lwww.sgl-ex.ru

7. MaTtepuajiIbHO-TeXHHYecKoe o0ecniedyeHre JUCIUIIIHMHbI
VY4eOHbli KJ1acc ¢ XOpoIe T0CKOH.

CocTaB nporpaMMHOro odecrne4eHus:
1. Windows

2. Microsoft Office

3. Adobe Master Collection

4. AutoCAD

5. Archicad

6. SPSS Statisctics

7. OC «Anbt O6GpazoBaHue»

8. Visual Studio


about:blank

9. Adobe Creative Cloud

8. ObecneueHnue 00pa3oBaTeJHLHOIO MpoLecca sl JIUI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbS U HHBAJIN/I0B

B xoze peanuzanuu IUCHUIUIMHBI UCIIOJIB3YIOTCS CIAEAYIOLINE TONOJHUTEIbHBIC
METO/Ibl 00YUYEHUS, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUYHOM aTTeCTalliu
00y4JaroIUXCs B 3aBUCUMOCTH OT WX HHIUBUIYaTbHBIX OCOOCHHOCTEIH:

o JUISL CJICTIBIX U CIIA0O0BUISIIUX:

- JIEKIIMU 0(OPMIISIOTCS B BUZE SJIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOTO C TOMOILBIO KOMITBIOTEPA
CO CIIEUAIN3UPOBAHHBIM [IPOIrPAMMHBIM 00€CTIEUEHUEM;

- IMCbMEHHBIE 33JJaHHsl BBIMOIHAIOTCSA Ha KOMIIBIOTEPE CO CIIEUATN3UPOBAHHBIM IIPOTrPAMMHBIM
o0Oecrie4eHneM, WK MOTYT ObITh 3aMEHEHbBI YCTHBIM OTBETOM;

- oOecrnieunBaeTcs HHANBUIYalbHOE paBHOMEpHOE ocBelleHne He MeHee 300 Jrokc;

- 17151 BBITIOJTHEH U 33JaHNUsI IPH HEOOXOJUMOCTH TPEIOCTABIISETCS YBEININBAIOIIEE yCTPOHCTBO;
BO3MOYKHO TaK)K€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIIUX YCTPOMUCTB;

- MUCHbMEHHBIE 33J]aHus O(POPMIISIOTCS YBEIIMYCHHBIM IPHUPTOM;

- 3K3aM€H U 3auéT MPOBOAATCA B YCTHOH (hopMe MM BBINOJIHAIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

° JUIS TIYXUX U cIa00CTbIIIAIHX:

- Jekuuu O(OpMISIIOTCS B BHIE OJCKTPOHHOTO JOKYMEHTa, JHOO MpenoCTaBiIsIeTCs
3BYKOYCHJIMBAIOLIAsl annapaTypa HHANBUYaIbHOTO [10JIb30BaHMS;

- MIMCbMEHHBIE 3a/1aHuUs BBIMOJIHIIOTCS Ha KOMIIBIOTEPE B MMCbMEHHOH (opMe;

- 9K3aMEH U 3a4€T NMPOBOJATCS B MUCbMEHHON (hopMe Ha KOMITBIOTEPE; BO3MOXHO MPOBEICHUE B
dbopme TecTUpOBaHUS.

° JUISL JIUL] C HapYLIEHUSIMHU ONIOPHO-/IBUTaTEIBLHOTO alapara:

- TeKIUU 0(OPMIISIIOTCS B BUJIE AIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOIIbIO KOMITbIOTEpA
CO CHeLHaTU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUCHUEM;

- MMCbMEHHBIE 33/1aHUS BBIIOJIHAIOTCSA HAa KOMIIBIOTEPE CO CIIEHHUATN3UPOBAHHBIM POTrPaMMHBIM
obecreueHueM;

- DK3aME€H U 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBINOJIHAIOTCS B MUCbMEHHOU (opme Ha
KOMIIBIOTEPE.

[Ipu HE0OXOAMMOCTH MpeyCMaTPUBAETCS YBEIMYEHHE BPEMEHH JIJIsl TIOJATOTOBKU OTBETA.
[Iponierypa npoBeaeHHs MPOMEXYTOUHOM aTTecTaluu JUisd 00y4yarollUXcs yCTAHABJIMBAETCS C
y4€TOM HMX MHAMBHIYAIbHBIX Ncuxopuznueckux ocoOeHHocTel. IIpomexxyTouHas arrecranus
MOJKET IIPOBOJUTHCS B HECKOJIBKO JTAIOB.

[Ipn mnpoBeneHMH TpoOIEAYypbl OLIEHHWBAHUSA PE3YyJbTAaTOB OOYy4YeHHs] IpeaycMaTpuBaeTcs
UCTOJIb30BaHUE TEXHUYECKUX CPEJCTB, HEOOXOAMMBIX B CBA3M C HMHIUBUAYaIbHBIMU
0COOEHHOCTSIMU 00YyYarOIIMXCs. DTH CPEJICTBA MOTYT OBITh ITPEIOCTABIIEHBl YHUBEPCUTETOM, HIIH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHUE CPEACTBA.

[IpoBenenue nporeaypsl OLIEHUBAHUS PE3yJIbTATOB O0yUEHHUsl JOIYCKAaeTCsl C MCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcss 10CTynl K HWHGOPMAlMOHHBIM M OHOIMOrpapuueckuM pecypcaMm B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPaHUYEHUSAM HX
3JI0pPOBbS U BOCTIPUATHUS HHPOPMAIUH:

) JUISL CJIETIBIX U CJIA0O0BUISIIUX:

- B IeyaTHOM (hopMe yBEIIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;



- B popme ayauodaiina.

) JUTSE TITyXUX U CTa0OCIIBIIIAIIIX

- B Ie4aTtHoH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

° JUTsL 00YYarOIIMXCS C HAPYIIEHUSIMU OIIOPHO-IBUTaTeNIbHOTO afrapara:

- B me4aTHOU (hopme;

- B (popme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Y4eOHble ayIUTOPUU JJsl BCEX BUJOB KOHTAaKTHOM M CaMOCTOSITENIbHOM paboThl, Hay4yHas
OnbnMoTeKka W WHBIC TIOMEIICHUS NIl O0y4YeHUs] OCHAIICHBI CIeNHaIbHBIM 000pyAOBaHUEM U
y4eOHBIMU MECTaMH C TEXHHUYECKUMHU CPEJICTBAMU O0yUEHUSI:

o JUTSI CTICTIBIX M CTTA00BUISIINX:

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uteHus ¢ kamepoit SARA CE;

- mucruieeM bpaitns PAC Mate 20;

- npuHTepoM bpaitnst EmBraille ViewPlus;

° JUISL TIYXUX M CJIa0O0CIIBIIIAIINX:

- aBTOMAaTH3UPOBAHHBIM PabOYHM MECTOM JUIsl JIFOJIEH C HapyIIEHUEM CcliyXa U claboCbIIIaluX;
- aKyCTUYECKHUH YCWIUTENh U KOJIOHKH;

° JUTSE 00YYarOIIMXCS C HAPYIIEHUSIMU OIOPHO-IBUTaTEILHOTO afrmapara:

- IePEIBIKHBIMHE, PETYJINPYEMBIMH dproHoMHuYeckumu napramu CHU-1,

- KOMITBIOTEPHOM TEXHUKOU CO CIIEIUATbHBIM IPOrPaMMHBIM 00€CIIEYCHUEM.

9. MeToauyeckue MaTepuaJibl
9.1. [Inanbl CeMMHAPCKUX 3aHATHA

Tema 1. (8 u.) Anrebpanueckoe MOJEIMPOBAHNE TUIIOB JAHHBIX

Llenv 3ansamuti: yCBOUTh OCHOBHBIE IOHATHUS alNreOphl U HAYYUTh MOJETUPOBATh PA3INYHbIE
THUIIBI JaHHBIX B IPOTPaMMHUPOBAaHUY aJIreOpandeCKUMU CPEICTBAMHU.

dopma npoBesieHHs — 00CyKJIeHHE, PElIeHne 3a/1a4, ONpoc.
Bompocs! 1i1st 06cyxneHus:

Yro Ttakoe anredbpanyeckas cuctema’?

Uro Takoe TUII JAHHBIX B IPOrpPaMMUPOBAHUN?

Jliig yero ctposTcs anredpanyeckue MOJENIN TUIIOB IaHHBIX B IPOrpaMMUpPOBAaHUN?

KoHTposbHBIE BOITPOCHL:

1. [TonaTue anrebpanydeckoil onepanuu, apHOCTh U THIT OTIEpaIHU.

2. [TonsiTHe curHaTyphbl U ONpeieleHHEe anredpandeckoi CUCTEMBI.

3. MopenupoBaHue THIIOB JIaHHBIX B BUJE airedpanueckux cucreM. IIpumepsr.

4. [TonsiTre Tepma B 3a/1aHHOI CUTHATYpE C 3a/laHHBIM HAOOPOM [TEPEMEHHBIX.

5. OmnpeneneHre ceMaHTHKH TEPMOB B alredpanyeckoil cucreme.

6. Omnpenenenre MoACTaHOBKA TEPMOB BMECTO IMEpeMeHHbIX. [leficTBHe MOJCTaHOBKH Ha
TEPMBI.

7. Onpenenenre paBeHCTBAa TEPMOB M BEPHOCTH PABEHCTBA JABYX TEPMOB IS 3aJlaHHOM
anreOpanvyecKoil CUCTEMBI.

8. Ompenenenne aOCTPAKTHOTO TUTIA JaHHBIX.

9. AnreOpanyeckre CUCTeMbI Kak pean3anuu (MoJ1enn) abCTPaKTHBIX THIIOB JAHHBIX.




10. Curma-anre6pa, roMoMOpGU3MBI CUTMa-anredp, Kak crnoco0 CpaBHEHHS pa3IMYHBIX
peanu3anuii abCTPaKTHBIX TUIIOB JaHHBIX. I3o0Mopdhu3M peanuzarmii.

CHmcoK HCTOYHUKOB U JIMTEPATYPhI:

1. bennamunos E.M., EpumoBa E.A. DnemeHTHI yHUBEPCATIBHOM anreOpsl U €€ MPUII0KEHHUHA
B nHpopmaruke. M.: Hayunsriit mup, 2004. (I'nmaBa 1, Yopaxkuenus k riase 1)

[Tepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»:

1. Hyumikun P. AnreGpanueckue TUIBI JIAHHBIX M UX UCIIOJIb30BaHUE B MPOrPaMMUPOBAHHUH,
«IIpaktuka dyHKIHOHATBHOTO mporpammupoBanus» (ISSN  2075-8456) 2009  Ne2
(http://fprog.ru/2009/issue2/roman-dushkin-algebraic-data-types/)

MarepuanpHO-TEXHUUECKOE 00eCTieueHne 3aHATH: TOCKA, BUACOPOEKTOP, HOYTOYK.

Tewma 2. (24 4.) HexoTopsie moHATHS 00IIeH aireOpbl M aOCTPAKTHBIC TUITBI IAHHBIX

Uejlb 3AHAMULL YCBOUTH OCHOBHBIC ITOHATHSA YHHBepcaHBHOﬁ anre6pbl 1 MCTOJOJIOT'MIO
IMPUMCHCHUS 3TUX IMOHATHUH Ha npuMepax MOACINPOBAHUA OCHOBHBIX MATEMATUICCKUX
00BEKTOB: HWHBOJIIOLUSA, ITOJIYTpyIIlida, MOHOU/, I'PpYIIIId, BEKTOPHOC ITPOCTPAHCTBO.

®dopma npoBeACHUS — 00CYKIeHHE, PEIICHNE 3a/1a4, OTPOC.
Bompocsr qist 06cyxaenus:

UYro Takoe romomMophu3M 1 H30MOp(HU3M, U B Y€M CMBICIT UCTIOIH30BAHUS ITHX MOHATHH B
nHpopmaTuke?

Kak onuceiBaroTcss BCEBO3MOKHBIC pcanmn3anuu a6CTpaKTHOFO THIIA JaHHBIX B MareMaTuke?

Hoquy MATEMATHUYCCKHUC ITOHATHUA ITOJIC3HBI B HH(bOpMaTHKC?

KOHTpOJ’ILHHG BOIIPOCHI:

1. [Ipocreiimme abcrpaktHble TUNbl AaHHbIX. [Ipumep AT/ uHBOMIOLMSA W TpUMEPHI €€
peanu3anuii. Teopema o cTpoeHNH peanu3aiyii THBOIIOIMH. ['oMoMOpdU3M HHBOITIOLUH.
2. [Tpumep AT/l momyrpymma u npuMmepsl ee peanusanuu. OnpeaeneHue romoMoppusmMa u

nzomMopdpusma anredpanyeckux cucteMm. lloHsATHE mHoanreOpbl U MHOXKECTBa O0pa3yOLIMX
anredpanveckoi cuctemsl. [Ipumepsl romomopdusma, nzomoppusMa, noganredp U MHOKECTBA
o0pasyromux Juist nonyrpymni. IlonsTre npsiMoit cymMMsl anredp Ha MpuUMepe MOJyTPyIl.

3. [Tpumep AT/l MoHOUI U mpuMepbl ero peanuzanuu. OnpeneneHue romomoppusma u
nzomMoppusma anreOpanyeckux cucteMm. lloHsATHE mNoanreOpbl U MHOXKECTBa O00pa3yOLIMX
anredpandeckoit cuctemsl. [Ipumepsr romomopduszma, nzomopdusmMa, moaanredp U MHOXKECTBA
o0pasyronux st MOHOUI0B. [oHsTHE MpsAMOIi CyMMBI aiire0p Ha MpUMepe MOHOU/IOB.

4. [Tpumep AT/l rpynma u mpumepsl ee peanuzauuu. OmnpeneneHue romomopdusma u
nzomMoppusma anredpanyeckux cucteMm. lloHsATHE mHOmanreOpbl WU MHOXKECTBA O00pa3yIOLIMX
anredpandeckoi cucreMbl. [Ipumepsl romomopdusma, usomMmopdusma, mojgairedp U MHOKECTBA
00pa3yIoIMX JUIsl TPYII Ha IpuMepe rpyni. TeopeMa 0 KaHOHUYECKOH peanu3aiy rpyril.

S. [Tpumep AT/l kommyTaTuBHas rpynmna. OnpeneneHue romomoppusmMa U usoMopdusma
anreOpandeckux cucreM. [loHsTHE MmomanreOpsl U MHOXKECTBA OOpa3yIOMIMX alredpandeckoit
cuctemsl. [Ipumepsl romoMopduszma, nsomopdusma, noganredp 1 MHOXKECTBA 00pa3yOIINX AJIs
IpynI Ha IpuUMepe KoMMyTaTHBHBIX rpynm. [lonstue mpsimoil cymmbl anredp. Teopema o
KAaHOHUYECKOM TMPE/CTABIEHUM KOHEYHBIX KOMMYTAaTHUBHBIX TIpymm (0e3 [10Ka3aTelbCTBa).
IIpumep.
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6. ITpumep AT/l BeKkTOpHOE MPOCTPAHCTBO M IPUMEpPHI €ro peanusauuu. OnpenencHue
romoMopduszma u uzomophusma anredpandeckux cuctem. [loHsaTHE MoganreOpsl 1 MHOXKECTBA
oOpa3yromux anredpandeckoit cucremsl. [Ipumepsl romomophusma, n3omMoppusmMa, moaanreop
Y MHO’KECTBa O00pa3ymoIIUX AJsi BEKTOPHBIX MpocTpaHcTB. [loHsATHE MpsiMoil cyMMBbl anredp Ha
MpUMepe BEKTOPHBIX MTPOCTPAHCTB.

7. [Ipumep ATJI pemerka u npumepbl ee peanusanuu. OnpeneneHue romomopduMa u
nzomMopdusma anredpandeckux cucteMm. lloHsATHE TOHANTeOpbl W MHOXKECTBA O00pa3yIOLINX
anredbpandeckoii cucreMbl. [Ipumepsl romomopdusma, usomMmopdusma, moganredp U MHOKECTBA
obpasyromumx Juist pemeTku. [TosaTue npsmMoit cymmbl anre0p Ha MpUMepe PemeToK.

8. [Tpumep AT/] GyneBa anre6pa u nmpuMepsl ee peasnzaiuu. Onpeaenenne romomopduzma
u u3omoppuszma anredpamueckux cucteM. lloHsTHe momanreOpsl U MHOXKECTBA 00pa3yIOLINX
anredbpandeckoii cucreMbl. [Ipumepsl romomopdusma, usomMmopdusma, moganredp U MHOKECTBA
o0Opa3yromux ajst OyJIeBbIX anreop.

9. [Tpumep ATJI OyneBa anrebpa u nmpuMepbl ee peanusanuu. [loHATHE NPAMON CYyMMBI
OyneBbix anredp. Teopema 06 m3omopdusme OyneBoit anreOpsl BCEX MOIMHOKECTB KOHECUHOTO
MHO’KeCTBa MpsiMoi cymme OyneBbix anredp {0,1}.

10. Teopembl 00 u3omMop(hu3Me KOHEUHOU OyineBoW anreOpbl anredpe BCeX MOAMHOXKECTB
HEKOTOPOTO MHOXECTBA.

Crycok UCTOYHUKOB U JIUTEPATYPHI:

1. bennamunoB E.M., Epumosa E.A. DnemeHTsl yHUBEpCAIbHON areOpsl U ee
npuioxennii B uHpopmatuke. M.: Hayunsiii mup, 2004. (I'masa 2,3; YnpaxHaenus K riaaBam 2,3)

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHKAITMOHHOM ceTh «IHTepHeT»:
1. https://ru.wikipedia.org/wiki/AnreGpandeckas cucrema

MaTepI/IaJ'ILHO'TeXHI/I‘IeCKOC oOecrieueHre 3aHITH: AO0CKa, BUACOIIPOCKTOP, H0yT6y'K.

Tewma 3. (8 4.) UaunumanpHbie peann3anuu a0CTPaKTHOTO TUTIA JaHHBIX

L]env 3ansamuii: ycBOUTh OCHOBHBIE TIOHSITUS alreOpbl U HAYYUTh MOJIEITUPOBAThH Pa3InyHbIC
TUIBI JAHHBIX B IPOrPaMMHUPOBAHUY alre0pandecKUMU CpeICTBaMH U OCTPOSHHE peann3anuit
THUIIOB JIaHHBIX.

dopma npoBesieHHs — 00CyKJIeHHE, PElIeHne 3a/1a4, ONpoc.
Bompocs! 1i1st 06cyxneHus:
Yro Takoe peanu3aiys abCTpaKTHOTO TUIIA TAaHHBIX?
YeM oTIIHUAOTCH Pa3IMYHbIC pC€ajin3allii THUIIa JAHHOTO U B YEM JIOJI’KHBI COBHa)IaTI)?

Yto Takoe BEIYHCICHHUE B pcajm3anun a6CTpaKTHOFO THIIA I[aHHBIX?

KOHTpOHLHBIC BOIIPOCHI:

1. [Tonstue romomopdpuzma u wuzoMopdpusma anredp. Teopema O KOMIO3UIUU
romoMophu3MoB. ToxkaecTBeHHBIH n30Moppu3M. Teopema 06 o6paTHOM H30MOphU3ME.

2. Omnpenenenne nanmuanbHon anredpel AT/l. Teopema 0 eTMHCTBEHHOCTH WHHUITMAIBHON
anreOpsl ¢ TOYHOCTHIO 110 n3oMopdu3ma. [IpumMep HHUIIUATHHON aNreOpHI.

3. Anrebpa TepmoB. Teopema 0 eTMHCTBEHHOCTH roMoMopdu3Ma U3 airedpsl TEPMOB O€3
TIEPEMEHHBIX.




4. OnpeneneHHe CeMaHTI/I‘ICCKOﬁ 3KBUBAJICHTHOCTH HA MHOKECTBEC 3aMKHYTbIX TepMOB Huero
CBOICTBA.

S. OnpeneneHre CUHTAKCUYECKON 3KBUBAJIEHTHOCTH Ha MHOXECTBE TepMoB. KoHcTpyKuus
MIOCTPOCHUS UHUIIUATBHOMN peanu3aluu u3 anreOpsl TEpMOB O€3 IepeMEeHHBIX.

6. [TonsTre romoMopdusma u nzomophuzma anredp. OnpeneneHne HHAUATBHON aareOphl
AT/I. Teopema o cyIieCTBOBaHUHM HHUIHAIBHON anreOpsl. [Ipumep nHUIMaIBHON anreOphl.

7. Boruucnenus B mHMIManbHOW anredpe. [loHATHE O KAaHOHMYECKOW CHCTEME TEPMOB U
BBIUHCJICHUH B ajaredpe TEpMOB.

8. Brruucnenus B vHUIMAIBHOHN anredpe. OnpeeneHne CUCTEMbl PaBUII IEPEIHCHIBAaHHS
TEPMOB U BBIUKCJICHHUS 110 TIPaBUIIaM TEePENUChIBAHMUSL.

9. CucreMsl NpaBuJl NEPENUCHIBAHUS U BbIUMCIEHUA. OnpeneneHne CXoQsaIIencs CucTeEMbI

npaBuwi. Teopema O CHCTEME TMpaBHI [EPEHUCHIBAHUSA, MOCTPOCHHON IO COOTHOIICHHUSIM
abCTpPaKTHOTO THIIA JTAHHBIX.

10.  OmpeneneHue CXOMAAIICHCS CHCTEMbI MPaBWII TEPENUCHIBAHUSA TepMOB. [lopsaku Ha
TEepMax U HEKOTOPBIE CIIOCOOBI JJOKa3aTeIbCTBA CBOMCTBA KOHEYHOM 3aBEPIIACMOCTH CHCTEMBI
MePETUCHIBAHHUS.

11. Onpenenenue CcXopAsIIelcs CUCTEMbl IMpaBU INepenuchiBaHus TepMmoB. [lonsTue
KPUTHYECKOW Tapbhl TEPMOB M  METOJ JOKa3aTebCTBA CXOJMMOCTH KOHEUHO 3aBepIIaecMoil
CHUCTCMBI ITPaBUJI MICPCIIMCHIBAHU .

Crycok UCTOYHUKOB U JIUTEPATYPHI:

1. bennamunoB E.M., E¢umoBa E.A. DieMeHThl yHUBEpCANIbHOMN anreOphl U ee IPUII0KEeHU N
B uHpopmaruke. M.: Hayunsrii mup, 2004. (I'maBa 4, YnpaxneHus K riiase 4)

MaTepI/IaJ'ILHO-TeXHI/IquKOC obecreyeHne 3aHATHA: A0CKa, BUACOIIPOCKTOP, HOYT6YK.

Tewma 4. (8 4.) Anre6panueckue MoJIeIu B TeOpuu 0a3 TaHHBIX

Llenv 3anamuil: HAYYUTH UCTIOIBH30BATH AITEOpPaNIECKUe CPEACTBA ST MOACTUPOBAHHS
PENAIMOHHBIX 0a3 TaHHBIX, MOJIH30BATHCS CTAHIAPTHBIMU CPEJICTBAMU A (HOPMUPOBAHHS
3ampocoB K 0a3aM JIaHHBIX.

dopma npoBesieHHs — 00CyKJIeHHE, pPElIeHne 3a/1a4, ONpoc.
Bompocs! qi1st 06cyxneHus:
Yro Takoe oTHOLIEHHE?

HcTopus co3nanus pensiuoOHHOIO MoIX0a K 6a3aM JJaHHBIX U pOJib alredphl B Ipoliecce
(hOopMHUPOBAaHUS STOTO MOAXO/IA.

J1y1st wero cTposiTCs anredpandeckue MoJIeTu MOHATHH PENIAIIMOHHOTO TT0IX0/1a K 6a3am
JTAaHHBIX ?

KOHTpOHLHBIC BOIIPOCHI:

1. Pensumonnbie 6a3wpl mganHbIXx. Tesuc Komma. Ilonsrtwe oTHomeHus. AnreGpandeckas
Mojienh 6a3bl JAHHBIX U OTEepalliy HaJl OTHOIIEHUsMU. [IpumMepsl omepariuii.
2. AnreOpandeckas Mojzienb 0a3bl JAHHBIX WM OINEpallud Haja OTHOIIeHWsSMHU. [loHsTHe

OTpaHUYEHUS  LEJIOCTHOCTH  0a3bl  JaHHbIX. [IpuMepsl  OrpaHMuYEHHMH  IIETIOCTHOCTH
(pyHKIIMOHANBHAS 3aBUCUMOCTD, OTPaHUYEHHE M0 BKIIOUYEHHUIO, 3aBUCHMOCTb 110 COEAMHEHUIO) U
uX anreOpanyeckre BbIPaKEHUsI.




3. [TonsTHS cxembl 0a3bl JAHHBIX, COCTOSTHUS 0a3bl TaHHBIX, 3aMpoca K 0a3e JaHHBIX, OTBETA
Ha 3arpoc. Pensiiimonnas anreOpa otHomeHni. OnpeneneHne cxeMbl 0a3bl TaHHBIX. Pensimonnas
anreOpa 6a3pl JaHHBIX. MoJenmupoBaHue COCTOSHUS 0a3bl TaHHBIX B BUIE TOMOMOp(hU3Ma.

4, Omnpenenenue npecTaBiIeHUs MoJib3oBaTessl. [IoHsATHE SKBUBaJIEHTHOCTH JABYX cXeM 0a3
JAHHBIX.
5. Pensumronnbie anreOpsl 1 MaTeMaTHyeckasi Joruka. CBsi3b MEX Iy MOHATHSIMH OTHOIIICHUE

U MIPEeJIUKAT, ONlePaLUsIMH Ha/l OTHOIICHUSIMH U JIOTHUYECKUMH OTIepalisMu U KBaHTOpamu. Cxema
0a3bl JAHHBIX U JIOTHYECKasl TEOPHSL.

6. [TomanreOpsr anreOpbl OTHOIICHWH M Tpymma CHMMETpuUd mojanredpel. Teopema o
B3aUMHO OJHO3HAYHOM COOTBETCTBHHM MEXIy IojanreOpaMu anreOpsl OTHOLICHUH |
MOJTPYIIAaMH B IPYIINE MEPECTaHOBOK AJIEMEHTOB JIOMEHa (0€3 10Ka3aTesIbCTBA).

7. [Ipsimast cymma pensuuoHHBIX anredp. Teopema mpeacTaBieHUH PETSALIUOHHBIX aaredp
KOHEYHOTO0 THNA B BHUJAEC MNPSAMOW CyMMbl HENPUBOJUMBIX PEIALMOHHBIX anreOp (Oe3
JI0Ka3aTeJIbCTBA).

CHMcoK HCTOYHUKOB U JIMTCPATYPBhI:

1. bennamuuos E.M., E¢umoBa E.A. DiieMeHThl yHUBEpPCAIbHOM alare0phl U €€ MPUI0KEeHUI
B nunpopmaruke. M.: Hayunsrit mup, 2004. (I'nmaBa 5, YonpakHeHus K riase 5)

MaTepI/IaJ'ILHO-TeXHI/IquKOC obecreyeHne 3aHATHA: A0CKa, BUACOIIPOCKTOP, HOYT6YK.

Tema 5. (16 u.) CtanaapTHBIN S3BIK 17151 paOOTHI C PEISIIMOHHBIME 0a3aMu JTAHHBIX

L]env 3ansamuti: yCBOUTb OCHOBHBIE IIOHATUS alreOpbl U HAYYUTh I10JIb30BATHCS
alreOpandecKuM S3bIKOM 3aIIPOCOB K PEIISALMOHHBIM 0a3aM JIaHHBIX U s3bIKOM SQL.

®dopma npoBeeHns — 00CYXACHHE, pelIeHUEe 3a/1a4, OIPOC.
Bompocsr qist 06cyxaeHus:

UYro Takoe cxema 0a3bl JaHHBIX, M 3a4€M CTPOUTH alredpanyeckue MoJieiu cxem 0as3
JAHHBIX U 3aMPOCOB?

UTO HY>KHO YyUYUTHIBATh MPU NPOEKTUPOBAHUU 0a3 TaHHBIX?

KOHTpOJ’ILHHG BOIIPOCHI:

1. Pensumonneit mogxon k Oazam  gaHHBIX. OOIIME TPUHIUIBI TOCTPOEHUS CUCTEM
tuna "kiaueHT-cepBep”. VcXoaHble MPEANOCHUIKH MOCTPOSHHUS] WH(OPMAIMOHHBIX CHCTEM
MoAOOHOTO THMA: TMpeuMylnecTBa U HeaocTaTku. COCTaBHBIE YAaCTH CHUCTEM THMA ‘‘KJIMEHT-

cepsep”.

2. S3pik 3anpocoB SQL. OnepaTopsl si3bika 3anpocoB SQL. CocTaBieHue 3anpocoB Ha SI3bIKE
SQL no TekcTy 3a1auu.

3. [TonsTust cxempl 0a3bl JaHHBIX W TpEACTaBIEHUN  mosb3oBarens. [IpuHIUIBL

JIOTHYECKOW | (U3NYECKOH HE3aBUCUMOCTH JaHHbIX. CpeacTBa MOAJNEPKKU JIOTUYECKOH U
(bu3nyecKoil He3aBUCUMOCTH JIaHHBIX B s3bIke SQL.
4. [TpuHIMIIBI TOCTPOEHUS CUCTEM TUNA "KiIMeHT-cepBep”. 3agauu U QYHKUUU CcepBepa.
OcHoBHble TpUHOMIBI paboThl cepBepa: A3bIKk SQL, opraHuzanus odepeneid, MOHATHS
TpaH3aKIMH, pUKcaluy, KypHaja, OTKaTa, TPUITepa.




S. [IpuHIMOIBI TOCTPOEHHUS CHCTEM Tuma "KiIueHT-cepBep”.  3amaun M QyHKIUH
KIMEHTCKOM dacTh cucreMbl. CocTaB M (DyHKUIMH HHCTPYMEHTAIBHBIX CPEICTB pa3padOTKU
KJINEHTCKOW 4acCTH.

Cnycok UCTOYHUKOB U JIUTEPATYPBI:

1. beranamunos E.M., Edumona E.A. DnemMeHThI yHHBEPCATBHON aJIT€OPHI U €€ MPUII0KESHUN
B uHpopmaruke. M.: Hayunsriii mup, 2004. (I'maBa 5, YnpaxHeH#us K riiase 5)

2. boyman JIx., Omepcon C., JlapuoBcku M. Ilpaktuueckoe pykoBoactBo mo SQL. M.:
Wznarensckuii 1oM «BuabsiMcy, 2002.

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTh «IHTepHET»:
1. http://lwww.sgl-ex.ru

MartepuanbHO-TeXHUYECKOE OOecrieyeHre 3aHsATHs: JOCKa, BUICOMPOEKTOP, HOYTOYK, JIOCTYI B
WHTEPHET.

Tema 6. (8 4.) D11eMEHTBI TEOPUU KaTErOPUM U UX MPHIIOKEHUN K MIPEICTABICHUIO 3HAHUI
Llenv 3ansamuii: yCBOUTh OCHOBHBIC TIOHATHS aNreOphl M HAYYUTh MOACITUPOBATH OHTOJIOTUH
anreOpanyecKMH CPECTBAMH.

®opma mpoBeieHNs — 00CYKIECHUE, PEIIeHHE 3a1a, OIPOC.

Bompocs! st o0cyxaeHus:

Yr0 TaKOE OHTOJIOTHS?

KoHTposbHbIE BOIIPOCHL:

1. Omnpenenenue OHTONOTHA. MECTO OHTONOTH B COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTHSAX M CHCTEMAaX.

2. [Ipumepsl oHTONMOTMH W UX Mojeneld. HemomHoTa, Kak CBOWMCTBO OOIIMX OHTOJOTHIL.
OrpaHnn4eHHOCTh TEOPETUKO-MHOXKECTBEHHOTO MIPEICTABICHHS OHTOJIOTUH.

3. Omnpenenenue Teopun kateropuil. [lpumeps! kareropuid.

4. Ompenenenue Teopuu Kateropuil. [lpumepsl mpeacTaBiIeHUs OHTOJIOTHUH CpeACTBaAaMU

TCOpHUU KaTeFopHI’I .

CHHCOK HCTOYHUKOB U JINTCPATYPhI:

1. bennamuuos E.M., E¢umosa E.A. DiieMeHThl yHUBEpPCAIbHOM alare0phl U ee MpUIoKeHU
B uHpopmaruke. M.: Hayunsiit mup, 2004. (I'naBa 1, Ynpaxxuenus k riase 1)

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu «MIHTepHET»:
1. https://ru.wikipedia.org/wiki/OnTonorus_(uHpOpMaTHKa))

MartepuanbHO-TEXHUYECKOE 00eCIIedeHHEe 3aHITHS: TOCKA, BUIEONPOEKTOp, HOYTOYK.

9.2. Mertoandeckue yKazaHus il 00y4JaromruXcsl IO OCBOSHUIO TUCIIUTUIMHBI




HanmenoBanue
pasaena
JTUCIUIIINHDI

Kou-
BO
4acoB

Bonpocsl s u3y4yenus

Jlutreparypa

Anrebpanueckoe
MO/JICIIMPOBAaHUE
TUTIOB JJAHHBIX

[Ipumepsl TUIIOB TaHHBIX B
nporpammupoBanu. [lonstue
anredpanveckoil onepanuu,
apHOCTb U TuI onepanuu. [lonarue
CUTHATYPBI U OIIPEJICIICHNE
anreOpandecKoil CHCTEMBI.
MonenrpoBaHue TUIIOB TaHHBIX B
BU/JIE alreOpanyuecKuX CUCTEM.
[TonsiTue TepMa B 3aJJaHHOM
CHUTHAType ¥ BEpHOTI'O PaBEHCTBA
JIBYX TEPMOB JJIs 3aJaHHOM
anreOpanvyeckoil CUCTEMBI.
Omnpenenenne abCTPaKTHOTO THUIIA
JAHHBIX U MPEICTaBICHUE
a0CTpaKTHBIX TUIOB JaHHBIX B BHJIE
anredpandecKkux TeOpu.
AnreGpanyecKkue CUCTEMbI KaK
peanuzanuu (MoJieau) aOCTPaKTHBIX
TUIIOB JIaHHBIX.

bennamunos E.M.,
Edumosa E.A. DnemeHTHI
YHUBEPCAJIbHOM aareopsl 1
€€ NPUJI0KECHUH B
undopmaruke (c.7-20).
VYpaxHenus k riase 1
(c.21-24)

Hexoropsie
HOHATUS 00LIEH
anreOpsl U
aOCTpaKTHBIC THUITHI
JTAHHBIX

24

[Ipumepbl aOCTPaKTHBIX TUIIOB
JTAHHBIX C OJHOM MM JBYMS
ornepanusMu: IOJyrpynna
(cBOMCTBO acCOLMATUBHOCTH
orepanuu), MOHOUJ, rpynna,
KOMMYTATHBHAsl IPpyIIa, U UX
MOJIETH.

[Tonsatue romomopdusma u
nzomoppusma anredp. [psmas
cyMmMa anreOp. 3aganue anreop
MHO3KE€CTBOM 00pa3yIolux U
COOTHOWIEHUH. Peanu3anusa ogqHoro
THUIIA JaHHBIX B Apyrux. [Ipumepst
a0CTPaKTHBIX TUIIOB: MOPAIOK,
JUHEHHBIN TOPAAOK, Irpad,
HarpaBJIeHHBIN Tpad, 1epeBo,
CTpYKTypa (cuctema ¢ OMHaApHBIMU
olrepauysMy min U max u
€CTECTBEHHBIMHU COOTHOIICHUSIMH
Juis HUX), OyJeBa anredpa.

bennamunos E.M.,
Edumona E.A. DnemeHTsI
YHHUBEPCAIbHON anreOphl U
ee MPUJIOKECHUH B
uHpopmaruke (c. 25-45,
55-72).

VYnpaxHeHus K riase 2,3
(c.46-54,73-78)

NHannmansHbBIC
peanu3anuu
a0CTpaKTHOTO THIA
JTAaHHBIX

CBoOopgnas anrebpa u
WHUIMANIbHas anredpel. Teopema o
CyIIECTBOBAaHUU U €AMHCTBEHHOCTH
WHUIUAIBHBIX anreop.

[ToHsITHE BEIYHCIICHUS B
WHUIMAIBHON anredpe.
Kanonnueckuii Bug TepMOB.
CucreMsbl paBUII EPEMUCHIBAHUS
1 QJITOPUTMBI IPUBEICHUS TEPMOB
K KaHOHWYeckoMy Buay. [loHaTus

beanamuaos E.M.,
Edumosa E.A. DnemeHTHI
YHUBEPCAJIbHOU aareopsl 1
€€ IPUJI0KECHUH B
undopmaruke (c. 79-101)




KOH(IIIO9HTHOH, KOHEUHO
3aBepIIAEMON U CXOSAIIEHUCS
CHUCTEMBI MPABUII MEPEMUCHIBAHUS.
Kpurepuu cxoauMocTi npaBut

NePENUCHIBAaHUS.
Anrebpanueckue 8 Onepauuy HaJ OTHOUIEHUSIMH. bennamuuos E.M.,
MOJIETIU B TEOPUHU CxeMma 0a3sl JaHHBIX U €€ Edumona E.A. DnemeHTHI
0a3 JaHHbBIX IpeJCTaBICHNE aNreOpandeckuMy | YHUBEPCAIbHOM aareOpsl U
cpeacTBaMu. PensinyonHas anredpa | ee NpUIOKEHUH B
0a3bl JaHHbIX. uHdopmaruke (c. 118-143)
Anrebpanyeckoe MOICITUPOBAHNE VYnpaxkHeHus K riiaBe 6
MPECTaBICHUE MTOJIb30BATENS. (c.144-147)
OKBHUBAJICHTHOCTb CXeM 0a3
JAHHBIX U U30MOphU3M
COOTBETCTBYIOILIUX UM
pENIALUOHHBIX anredp.
Anrebpanueckas CTpyKTypa
pENIALUOHHBIX anredp.
Hepaznoxumble pensuoHHbIe
anredpsl. Teopema o
KaHOHUYECKOM Pa3JIOKEHUU
PEITSIUOHHBIX anredp B MPSIMYIO
CYMMY HEIPUBOJUMBIX.
CranpapTHbIi s3b1K | 16 S3pik SQL. OnepaTtopsl s3bIKa: boyman JIx., Omepcon C.,
JUTsl pabOTHI C CREATE TABLE, DELETE, HapHoBcku M.
pEeNSAMOHHBIMU INSERT, UPDATE. IIpakTHueckoe
0azamMM TaHHBIX Azbik SQL. Omneparop SELECT u | pykoBoactso o SQL.
€r0 BBIPA3UTEIbHBIE BO3MOKHOCTH.
3ampocsl, UCIOJB3YIOIINE VYnpaxHeHus 1 3a/1a4u.
TpyTIAPOBaHUE.
ITocTpoenue 3ampocos ¢ http://www.sql-ex.ru
MOA3aIIPOCAMHU JIJIsl BRIPAKECHHUS (20 oOyyaromux 3ama4)
CJIO’KHOM MH(pOPMAIIMOHHON
notpedHocTu. ®opMupoBaHue
CJIO’KHBIX 3aIPOCOB.
OnemeHTsl TeOpun | 8 [Ipumeps! 001IMX MOHATHI U UX bennamuuos E.M.,

KaTeropuil 1 ux
MIPUIIOKEHUN K
MIPEACTABJICHUIO
3HaHUHN

Mmogeneil. HemonHoTa, Kak
CBOMCTBO OOIIUX TOHSITHA.
OrpaH4eHHOCTh TEOPETUKO-
MHOKE€CTBEHHOT'O MPEICTaBICHUS
TTOHSATHUH.

OrnpenenieHne TEOPUHN KaTErOpuil.
IIpumepsl.

Onpenenenre OCHOBHBIX TEOPETUKO
KaTeropHbIX onepauui. [Tpumepst
MPECTaBICHUS MOHITUI
CpPEACTBAMU TEOPUU KATETOPUU.
[Tonsatue pyHKTOpa M MPUMEHEHUE
€ro Il MOJAEIUPOBAHHUS
peanu3anuii GopMaIbHBIX TOHSTHH.

Edumosa E.A. DnemeHThI
YHUBEPCAJIbHOU anreopsl U
€€ IPUJI0KECHUH B
uHdopmaruke (c. 104-109)




Meroandeckue peKOMEHAAIMH 10 OpPTraHU3aIlui CaMOCTOSATEILHON PaOOTHI

OcBoeHre TUCIUILINHBI « AJreOpandecKue MeTObl B MHGOPMATHKE» MPEeIonaraeT akTUBHYIO
CaMOCTOSITENbHYI0 padoTy cryaeHTa. CaMocTosTebHas paboTa CTYACHTa COCTOUT H3:
MOATOTOBKU K JIEKIIMSAM M CEMHHapaMm (YTEHHUIO U YCBOCHHUIO COOTBETCTBYIOIUIEH JIMTEPATYyPHI,
yKazaHHOU B TaOmuie «[lmaHpl ceMUHAapCKUX 3aHATHI», & TaK)KE KOHCIIEKTOB IMPEIBLIYIINX
JIEKIMHA U TIOTIOJTHUTEILHOM JINTEpaTyphl);

BBITIOJTHEHMS JJOMAIITHUX 3aIaHMH;

BBITIOJIHCHHS JIOMAITHUX HHIUBUAYAJTbHBIX KOHTPOJIBHBIX PaloT;

MOJTOTOBKH K KOHTPOJIBHBIM paboTaM, 3a4eTy U K3aMeHY.

CamocrosiTennbHass paboTa CTyJIEHTa SBISETCS BXKHBIM KOMIIOHEHTOM oOy4deHus. CTylneHT
00s13aH MPUXOJUTh Ha JEKUUM U CEMHHApPbl MPEIBAPUTEIBHO MOATOTOBHBIIMCH YK€ IO
MPONJEHHBIM TeMaM, KOTOPbIE UCIIOJIB3YIOTCSI B TEKYIIUX JICKIHUSIX U CEMUHAPaX.







