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1. IlosicHuTEILHAS 3aTUCKA

1.1. Ilenp m 3amaum JUCIUILINHBI

Hens mqucuumumasl: B mpoiiecce 00yuenus anredpe mpecieayroTcst Heckobko 1emneit. Omana u3
HUX — TOJITOTOBUTH BBIMTYCKHHUKA, YMEIOIIETO UCIIOIb30BaTh MATEMAaTHICCKUE METOIbI aareOpsl,
ee TIOHATUSA U cpelcTBa B uHpopMaTuke. Jlpyroil mempio Kypca MOXKHO CUHTATh OOy4YEeHHE
cymiateneii  COBPEMEHHOMY  MaTeMaTHYeCKOMY  SI3BIKY, CTIIIIO  anreOpamuecKoro
MOJICIIUPOBAaHUS B HH(POPMATHKE M MPUOOPETCHHE y CTYJIECHTOB HABBIKOB MaTEMaTHYECKOTO
MOJICTTUPOBAHUS C HCIIOIH30BAHHEM COBPEMEHHBIX alTreOpandecKux CpeCTB.

3amaun IUCHUIUIMHBI: OCBOCHHE 0a30BBIX MATEMATHUCCKHUX MOHITHA alreOphl M HABBIKOB,
HEOOXOMUMBIX Ui TONy4eHHs TpeOyeMbIX KOMIIETEHIMH B o00nactu WHGOPMATUKH,

[IPOrpaMMUPOBAHUS U MOJAEIUPOBAHUS.

1.2.
00y4eHus MO TUCIUILINHE:

DopMupyeMbIE KOMIIETEHLIUH, COOTHECEHHBIE C TIIAHUPYEMBIMHU pE3yJIbTaTaMU

KoMmnerennust
(K01 1 HAWMEHOBAHUE)

Nuaukaropbl KOMIETeHI Ui
(K01 1 HANMEHOBAHUE)

Pe3yabTaThl 00yueHust

OIIK-2 CniocobeH momy4artb
3HaHHSA B 00IacTu
COBpPEMEHHBIX MpobieM
HayKHU, TCXHUKU U
TEXHOJIOTHH UH(POPMATHKH,
I'YMaHUTapHBIX,
JMHTBUCTUYECKHX, U
COIMATBHBIX HAYK

OIIK 2.3. ImeeT npakTHUECKUN
OTIBIT PabOTHI C IOUCKOBBIMU
MaIIMHAMH, CIIPABOYHBIMU U
OHOIMOTEUHBIMH CHCTEMAMHU U
CHCTEMaMH JUCTAHIIHOHHOI'O
o0pa3oBaHUsI.

VMeTs:

pelIaTs MpoCThIe 3a/1a4H IO
anreOpandecKkoMy MOJISITUPOBAHUIO
THUIIOB JaHHEIX B
MPOrpaMMUPOBAHUM;

CTPOUTH are0panvecKue 3arpocsl U
3anpocsl Ha SQL k persimuonHo#i
0Oase ITaHHBIX.

IMK-1 Cnocoben
pa3pabaThIBaTh aITOPUTMBI
00paboTKN HHPpOPMAIIUN C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
MaTeMaTHYECKUX METOJIOB

IIK-1.1. 3HaeT TeopeTUUEeCKUE
OCHOBBI TIOCTPOCHHS AITOPHUTMOB
00paboTKH HH(POPMALINH.

TIK-1.2. YMeeT onuchiBaTh
aNTOPUTMBI 00PadOTKH
WHGOPMAIINH C UCTIONH30BAHUEM
COBPEMEHHBIX MAaTEMAaTHIECKIX

MCTOOOB.

IIK-1.3. meet npakTuyeCKuii
OTIBIT Pa3paboOTKU aITOPUTMOB
00paboTku nH(pOpMAaLNK C
MCTIOJIH30BAaHUEM COBPEMEHHBIX
MaTeMaTHYECKUX METOJIOB

3HaTh:

OCHOBHBIE IIOHSTHS YHUBEPCATIbHOU
anreOpsr;

YMerTh:

pemarh npocThie 3a1a49H MO
anredpanvecKoMy MOJISITUPOBAHUIO
THTIOB JTaHHBIX B
NIpOrpaMMUPOBaHUH;

CTPOUTH aredpanvecKkue 3armpocsl U
3anpocsl Ha SQL k persimuoHHo#
0Oase ITaHHBIX.

Bnaners:

MPOCTEHININMH HABBIKAMH PEIICHHS
anreOpanyveckux 3ajaad ;

s3pikoM SQL 11t paboThI ¢ 6azamu
JIAHHBIX;

MPOCTEHIIINMI HABBIKAMU
MPECTaBICHUS 3HAHUIM
anreOpanvecKUMHU CPEICTBAMH.

ITK-2 Cnocoben
NPEACTABISATH PE3YIbTATHI
WCCIIEZIOBaHNH U pa3paboToK
B (popmax OT4ETOB,
pedeparos, myOIUKaIIi 1
MyOIMYHBIX 00CYXKICHUHN

[IK-2.1. 3naer ctanmapTsl 1
JIOKaJIbHbIE HOPMATHBBI
NpeACTaBICHHs PE3YIbTaTOB
UCCIICIOBaHUS B OTUETAX,
pedeparax, myOIUKaIUIX |
Mpe3eHTAIUSX.

YMeTh:

periaTh MpoCThIC 3a1a4H 110
anredpandecKoMy MOJICTUPOBAHUIO
THIIOB JaHHBIX B
MIPOrpaMMHUPOBAHUY U OPOPMIISATH
UX peIlIeHHE.

IMK-7 CriocobeH Kk y4acTuio
B pa3paboOTKe apXUTEKTYpP

TIK-7.1. 3HaeT cnocoObl
HPECTABICHHS apXUTEKTYPhI

3HaTh:




UHGOPMAIIHOHHBIX U WH(POPMAITMOHHBIX MpocTeimmne anredpandecKue
HHTCIJICKTYAJIbHBIX CUCTEM HHTEIIEKTYAJIbHBIX CUCTEM U orepanumn, UCIoJIb3yCMbIC B
OpPUMEPbI THITUYHBIX apxXUTeKTyp | HPCACTABICHHN 3HAHHH.
UHGOPMAITMIOHHBIX U
UHTEJUIEKTYaJIbHbIX CUCTEM.

[IK-7.2. YMeeT npuMeHsTH
CASE-texHonoruu s YMeTs:

pa3pabOTKH U HATJISITHOTO peath MpoCThIC 3a1a49u 110
anredpanyeckoMy MOJICITHUPOBAHUIO
THIIOB JaHHBIX B
MPOrpaMMHUPOBAaHUM U O(POPMIIATH
HX peleHue.

HPE/ICTABICHHUS apXUTEKTYPbI
UH(QOPMAIMOHHBIX 1

HWHTCJJICKTYaJIbHBIX CUCTCM.

IIK-7.3. ImeeT npakTUYeCKUi
OTIBIT y4YacTusl B pa3paboTKe Bnanets:
ApXUTEKTYPBl MHTEJUIEKTY AJIbHBIX aﬂre6paI/IquKOI/I TCPMUHOJIOTUCHU U

HAaBBIKAMH M UPOBaHUS.
¥ HH(OPMALIMOHHBIX CUCTEM. aBblka oA HpoBa

ITK-9 Cnioco6en npumensts | [1K-9.3. Mmeet npakTuyeckuii 3HaTh:
METO/Ibl aHA/IM3a BAPUAHTOB, | OIIBIT yYACTHS B AHATH3C OCHOBHBIE HAINpaBJICHUS
pa3paboTKH U OUCKa MPEHMYILECTE 1 PHCKOB MPUIOKEHUH anreOpsl B
KOMIIPOMHUCCHBIX PeIICHUit . WHpOpPMATHKE.
OMIIpOMHCE pette BO3MOXKHBIX PEIICHHH C v (opmatuke
METh:

UCIIOJIb30BAaHUEM
CTPOUTH alredpandeckue 3anpockl U

3anpockl Ha SQL Kk pensiiioHHON
0a3e JaHHBIX.

Bnanets:

are0pandecKoll TEePMUHOJIOTHEH U
HaBBIKAMHU MOJICITUPOBAHHS.

MaTEMaTH4YCCKUX METOJOB.

B kypce u3yuarorcs MoHITHS YHUBEPCATLHOM anreOphl, anredpanieckoe MOISIUPOBAHIE
TUIIOB AJaHHBIX B I[IPpOrpaMMHpOBaHHU, MOZACIINPOBAHUC  PCIIIUOHHBIX 0a3 JaHHBIX
anreOpanyecKUMH CPEACTBaMU, areOpandecKie CpecTBa MPEACTABICHUS U 00paOOTKH OOIIUX
HOHATHUH B HHTCJUICKTYAJIbHBIX CUCTCMAX. Ha MPAKTUYCCKUX 3aHATUAX CTYACHTBL HpI/I06peTaIOT
NPaKTUYECKHE HAaBBIKM alreOpandeckoro MOJCIUPOBaHMsS WH(POPMAIMOHHBIX 3a/1a4, HAaBBIKA
paboThI ¢ areOpanyecKUMH CUCTEMaMH M BEIYUCIICHUSIMH B areOpax.

B PE3YIbTATC U3YUYCHHUA KypCa CTYACHTHI HOJIKHBI OBJIAJICT OCHOBHBIMHU HIACAMHU U
METOJaMH YHUBEPCAJIbHON anreOpbl, aOCTPAKTHBIX THIIOB JaHHBIX, alIreOpamdecKux Mojelei
0a3 JaHHBIX W TMPEACTaBICHHUS 3HAHUM, YMETh HUCIOIB30BaTh UX MPU MOJEIHPOBAHUH H
peIIeHUH 3a/1a4.

Kypc momkeH coderath COBPEMEHHOCTh M CTPOTOCTh HM3JIOKEHHUS MaTepualia C €ro
JTOCTYIHOCTBIO TSl chymiaTeneil. B ocHOBe Kypca JeXuT pa3zdoop OONBIIOTO YHcia MPUMEPOB
MMPUITOKCHUA METOAOB M CPCIACTB O6HICI>1 aJIF€6pI)I IJi1 pCHICHUS TMPUKIAIHBIX 3adad B
nH(popmaTHKe.

1.3. MecTo IUCIUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMbl

JucruninHa «Anredpandeckue CTPYKTYpPhI B IPOTPaMMHUPOBAHHM» OTHOCHTCS K BAPHATHBHOM
yactu Osioka b1 aucuummuine no BeI6OpY yueOHOTO IIaHa.

s 0OCBOCHMS IUCHMIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W BIAJCHUS, COPMHPOBAHHBIC B
XOl€ UW3YYCHHS CIEAYIOIMX JUCHUIUIMH W TPOXOXKICHUS  MPaKTHK:  «Anredpa»
«Matemaruyeckas JIOTHKa», OCHOBBI «JIOrMYecKOro mpOrpaMMUPOBAHUS» M IMPHHLUIBI
00BEKTHO-OPHEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHS.




B pesynprare oOCBOEHMS JAUCLMILIMHBI (OPMUPYIOTCS 3HAHMs, YMEHMS M BIAJCHHA,
HEOOXOMMBIE Ul U3YYEHUS CIEAYIOUIMX JUCUUIUIMH U MPOXOXKACHUS NpakTHK: OHTOJIOTMH B
IIPEACTABJICHUM 3HAaHUI; ba3bl TaHHBIX.

2. CTpyKTYypa AUCHUIINHBI
CTpyKkTypa IMCUMIIMHBL) 1 04HOM GOopMBbI 00y4YeHust

OO6m1ast Tpy10EMKOCTh AUCHUIUIAHBI COCTABISIET 7 3.€., 252 4., B TOM YMCIIe KOHTaKTHas paboTa
o0yyJarnmxcs ¢ npenogasareneM 98 4., caMocTosiTenbHas padoTa oOyyaromuxcs 136 .
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Anredpanuyeckue 7
CTPYKTYPHI B
NMPOrpaMMHPOBAHUH.

1 Anrebpanyeckoe 4 8 16 Orenka
MOJICIMPOBAHUE BBIITOJTHEHHS
THIIOB JaHHBIX MTPAKTUIECKHIX

3aJlaHuH

2 Hexkotopsie nonsaTus 4 24 30 Kontposbnas
oOmelt anreOpsl 1 paborta
a0CTpaKTHBIEC TUIIHI
JTAHHBIX

3 WannuanbHbie 8 8 24 O1enka
peanuzanuu BBITIOJTHEHHS
aOCTPaKTHOTO THIA MPaAKTHYECKUX
JaHHBIX 3aJaHUM
[TpomexyTounas 18 | 3auer c omeHKOM
aTTecTanus
Htoro 16 | 40 88




Anredpanuyeckue
MeTO/Ibl B
uHopmaTuke.

4 AnrebGpanueckue 4 8 6 O1enka
MOJIEJIH B TEOpUU 0a3 BBITIOJIHCHUS
JAHHBIX MPAKTUYECKHUX

3aJJaHUN

5 CrangapTHBIN A3bIK 4 16 16 KOHTPOJIbHAS
Uit paboThI C pabota
PENAIUOHHBIMU
0a3amMu JJaHHBIX

6 DNIEeMEHTHI TEOPUU 2 8 8 Ouenka
KaTeropu u ux BBITTOJIHEHHS
MIPUIIOKEHUH K MPAKTUYECKHUX
MIPECTABICHHIO 3a/laHui
3HaAHUHN
IIpomexyToynas 18 18 JK3aMeH
aTTecTauus
Uroro 10 | 32 18 48

3. Coaep:xxaHue TUCHMILINHBI

Ne | HammenoBaHue Coaep:xanue

n/n | pa3jaena TUCHUILINHBI

Aaredpanuyeckue
CTPYKTYPHI B
NPOrpaMMHPOBAHMH.

1. | AnreGpanueckoe [IpuMepsl TUIIOB TaHHBIX B IporpaMMupoBanui. [lonsaTue
MOJIETUPOBAHUE TUIIOB anredpanveckoil onepauu, apHOCTh U THIT ONEPaLIUU.
TTAaHHBIX [ToHATHE CUTHATYPBI U ONIpEeNICHHE aIreOpanyecKon

cucTeMbl. MOIETTMPOBAHNE THITOB TaHHBIX B BUIC
anreOpanyecKux CUCTEM.

[ToHnsiTue TepMa B 3aJJaHHOM CUTHATYype W BEPHOTO PABEHCTBA
JBYX TEPMOB JJIs 33JJaHHON anredpanyeckoil CuCTEMBI.
Omnpenenenue abCTPaKTHOTO TUIA JAHHBIX U MPE/ICTaBICHUE
aOCTPaKTHBIX TUIIOB JIAHHBIX B BUJE aIreOpaniecKuX TEOPHIA.
Anrebpanyeckre CHCTEMbI KaK pean3anuu (MoIesn)
a0CTPaKTHBIX THUIOB JAHHBIX.

2. | Hexkoropele noHsTHS [Tpumeps! aOCTPaKTHBIX TUTIOB JAHHBIX C OJHOM WM ABYMS
o0mieit anreOpsl 1 orepaiusaMu: NoJayrpymnmna (CBOHCTBO acCOIIMAaTUBHOCTH
abCTpaKTHBIE TUITHI oriepau ), MOHOUJI, TPyIna, KOMMyTaTHBHAS TPYIINa, U UX
JTAHHBIX MOJIETIH.

[TonsTre romoMopduszma u uzomopdusma anreop. [psmas
cymmMma anredp. 3aganue anredp MHOXKECTBOM 00pa3yromux U
COOTHOIIICHUH. Peann3anus 0JHOTO TUIIA JAHHBIX B IPYTHX.
[Tpumepbl aOCTPaKTHBIX TUIIOB: MOPSAOK, THHEHHBII
MOPSIOK, Tpad, HaMpaBJICHHBIN Tpad, IepeBo, CTPYKTYpa
(cuctema ¢ OMHAPHBIMU OTIEPAIMSMHU MiN U Max 1
€CTECTBEHHBIMU COOTHOIICHHUSIMU JIJIsl HUX), OynieBa anredpa.

3. | UnumnuansHbIe CBoOojHas anrebpa ¥ WHUIMATBHAS anreOpel. Teopema o
peanuzaiuu CYIIECTBOBAHUH U €MHCTBEHHOCTH MHHUIIMAJIBHBIX aJreop.




a6CTpaKTHOFO THUIIA
JaHHBIX

IloHATHE BBIYMCIICHUS B MHULMAIBHOU anreope.
Kanonunueckuii Bux tepMoB. CUCTEMBI IPABUIT
MEPENUCHIBAHUS U AITOPUTMBI IPUBEICHHS TEPMOB K
KaHOHUYeCKOMY BUY. [IOHATHS KOH(IIO3HTHON, KOHEYHO
3aBepLIAEMON U CXOASILENHCS CUCTEMBI IIPABUIT
nepenuchiBanms. Kpurepuu cXoamMoCcTy paBuil
NIePENUCHIBAaHUS.

[Taker Mathematica 1 ero BO3MOKHOCTH JIJIs1 pEIICHUS
YHUCIEHHBIX 3a/a4 U 337a4 CHMBOJIBHBIX MaTEMaTHYECKHX
BBIUMCIIEHUH Ha KoMIbroTepe. OO1iee onucanue paboThl
IIAKETa U €TI0 BO3MOYKHOCTEH.

KaTeropum u ux
IIPUJIOKEHUHN K
MPEICTABICHUIO 3HAHUI

Anredpanuyeckue

MeTOoIbl B

uHpopmaTuke

4 Anrebpanueckue Mmozaenu | Onepanuu Haja oTHomEeHUsIMU. Cxema 6a3bl JTaHHBIX U ee

B T€OpuU 0a3 TaHHBIX MpeJCTaBICHUE aNreOpanyecKuMH CpeCTBaMuU. PensimonHas
anreOpa 0a3bl TaHHBIX.
Anrebpanueckoe MOJCIMPOBAHUE MTPEICTABICHHUE
10JIb30BaTENsl. DKBUBAJIEHTHOCTh CXeM 0a3 JaHHBIX U
M30MOP(HU3M COOTBETCTBYIOIIMX UM PEISIITUOHHBIX areop.
Anrebpanueckasi CTpyKTypa pesLIMOHHBIX anreop.
Hepasznoxumblie pensitmonHsle anreOpsl. Teopema o
KaHOHUYECKOM Pa3JI0KEHUH PEISIIIMOHHBIX aJIredp B IPSIMYIO
CYMMY HENPUBOAMMBIX.

5 Crannmaptasiii si3bik uist | A3tk SQL. Omepatopst sizsika: CREATE TABLE, DELETE,

paboThI ¢ INSERT, UPDATE.

pemsimuonnbiMu 6a3amu | SI3pik SQL. Omnepatop SELECT u ero BbipazuTenbHbIe

TTAaHHBIX BO3MOYKHOCTH.
3anpocsl, UCNOJIb3YIOLINE IPYIIIUPOBAHUE.
[TocTpoenue 3anpocoB ¢ MO3aPOCAMH Il BBIPAKEHUS
CJI0KHOM MH(GOPMAITMOHHON 1TOTpeOHOCTH. DOopMUpOBaHUE
CJIOXHBIX 3aIIPOCOB.

6 | DnemeHTsl TEOPUU [Ipumeps! 06mux noHATUHN 1 UX Moaenel. HenmonHora, kak

CBOMCTBO 0OUIMX MOHATHHA. OTpaHUYEHHOCTh TEOPETUKO-
MHOYECTBEHHOI'O IIPECTaBICHUS TOHATU.

Onpenenenue Teopuu kareropuid. [Tpumepsi.

OnpeneneHne OCHOBHBIX TEOPETUKO-KAaTETOPHBIX ONepaluil.
[IpuMeps! peacTaBIeHUs TOHATUN CPEACTBAMU TEOPUHU
KaTeropuii.

[Tonatue GpyHKTOpa U NPUMEHEHHE €T0 ISl MOJICITUPOBAHUS
peaymzanuii HopMaTbHBIX TOHITHH.

4. O0pa3oBaTe/ibHbIE TEXHOJOTUH

OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

Ne HaumenoBanme Buabl yueOHoit Nudopmanuonnbie 1 00pa3oBaresbHbIE
n/n pa3jaeia padoThbI TEXHOJIOTUH
1 2 3 4
1 |AnreGpanyeckoe Jlexuus 1. BBopanas nekuus-6ecena.
MOJICIIUPOBAHNE
TUIIOB JaHHBIX Cemunap 1,2 CeMuHap-o6cyx1eHue




Jlekiusa 2

TeopeTquCKa}I JICKII M.

Cemunap 3,4 Cemunap-o6cyxaenue. [lpaktukym 1o
PEIICHUIO 3a/1a4.
KoHcynpTupoBanue nocpeacTsoM
CamocTosTenbHast [3JIEKTPOHHON MOYTHI
paboTa
Hekoropeie nonsitus  |Jlekuus 3 Teopernueckast 1eKus.
oOmeli anreOpsl U
abctpaktHbie TunBl  [CeMuHap 5,6 Cemunap-o6cyxaenue. [Ipaktukym 1o
JAHHBIX pELIeHHUIO 3a/1a4
Teopetnueckas jgexusi.
Jlexmus 4
CemuHnap-o6cyxaenue. [lpaktukym mo
Cemunap 7-9 pELICHHIO 3a/1ad.
TeopeTnueckas JEKIU.
Jlexusa 5 Cemunap-o6cyxaenue. [Ipaktukym 1o

Cemunap 10-12

pELIEHUIO 3a/1a4.
KoncynbTupoBanue v npruémM JOMAITHUX
3a/IaHUI IOCPEACTBOM 3JIEKTPOHHOM MOYTHI

CamocTosTenbHas
pabota
205020005 ENINIS(S Jlexuus 6 TeopeTnueckas JEKIUSI.
peanu3anuu
abcrpaktHoro Tuna  |Cemunap 13 Cemunap-o6cyxaenue. Ilpaktukym mno
JTAHHBIX pELICHHUIO 3a/1a4.
Teopernueckas Jekuus.
Jlexuus 7
CemuHap-o6cyxaenue. [Ipaktukym o
Cemunap 14 pELIeHUIO 3a/1au.
TeopeTnueckas JEKIU.
Jlexuus 8 Cemunap-o6cy:xaenue. Ilpaktukym mno

Cemunap 15,16

CaMocTosTeabpHas
paboTa

pELICHHUIO 3a/1a4.
KoncynpTupoBanue u npuém JOManIHux
3aJJaHu¥ TTOCPEICTBOM IIEKTPOHHOM MOYTHI

AnrebGpanueckue
MOJIETIH B TE€OpUH 0a3
JaHHBIX

Jlexma 9

Cemunap 17-20

TeopeTnueckas JeKIU.

Cemunap-o6cyxaenue. Ilpaktukym mo
PELICHHIO 3a/1a4.
KoHcynpTHpOBaHUE U IPUEM JTOMAIITHHUX

CaMocTosiTenbHasl [3aJaHHI TOCPEICTBOM SJICKTPOHHOM MOYTHI
pabora
Cranpaptaeiif s3pik | Jlexrus 10 Teopernueckas geKIusl.

JUTs1 pabOoTHI C
PEIAIMOHHBIMU
0a3zaMu JaHHBIX

Cemunap 21-22

Cemunap-o6cyxaenue. [IpakTukym mo
pELICHUIO 3a/1au.




Jleximg 11

Cemunap 23-24

Jlexiug 12

Cemunap 25-26

CamMocTosgTenbpHas
pabota

TGOPCTI/I‘IGCKaﬂ JICKII M.

Cemunap-o6cyxaenue. [Ipaktukym 1o
peILeHHIO 3a/1a4.

TeopeTnyeckas JEKIU.

[IpesenTanus

Cemunap-o6cy:xaenue. Ilpaktukym mno
pEeILIeHHIO 3a/1a4.

Hcnonb30BaHne MHTEPHET-PECYPCOB.

DneMEeHTBl TEOPUU
KaTeropuii U ux

Jlexunms 13

TeopeTnueckas JEKIUSI.

Cemunap-o6cy:xaenue. Ilpaktukym o

IIPUWIOKEHUN K Cemunap 27
MPEACTABICHUIO
3HaHUHI

Jlexknus 14

Jlexiusa 15

Cemunap 30

Jlekiusga 16

Cemunap 28-29

Cemunap 31-32

PEIICHHUIO 3a/1a4.

peLLeHHIO 3a/1a4.
[Ipesenranus
pELLIEHUIO 3a/1a4.
IIpesenranus

PEIICHUIO 3a1a4.

Teoperndeckas IEKIHSL.
CemMunap-o6cyxaenue. [Ipaktukym mo
TeopeTnueckas JEKIU.
Cemunap-o6cy:xaenue. Ilpaktukym mno
TeopeTnueckas JeKIUsI.
Cemunap-o6cyxaenue. [Ipaktukym mo

KOMHLIOTCpHOe TCCTUPOBAHUC

5. OueHka muIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHusl

5.1. Cucrema orieHUBaHUA

®Dopma KoHmponn Cpok omuemnocmu | Makc. Koiuuecmeo 6ani106
3a oony Bcezo
pabomy
Tekyumuii KOHTPOJIb:
e Omnpoc (1—5) 2—16Henenu 5 6aioB 20 G6amioB
® oM. 3ajaHue (TeMbl 1—5) 2—16 nenenn 5 GamioB 20 GamioB
® KOHTp. paboTta (Tembl 1—3) 10 nenens 20 6ammoB 20 6amioB
ITpoMexyTouHas aTTecTalys SK3aMeH) 17 nepens 40 6asnos
HToro 3a cemecTp (IMCIMIIINHY) 100 6am10B
Texkymui KOHTPOJIb:
® omnpoc (6—38) 2—1 1nenenu 5 6aioB 20 6amtoB
® 10M. 3a1aHue (TeMbl 6—8) 2—11 nenenu 5 OamioB 20 6ammoB




® KOHTp. paboTa (TeMbl 6—7) 12 nenenst 20 GamioB 20 6amioB
ITpomexyTouHas aTTecTanus (IK3aMeH) 17 nepens 40 6asnoB
Hroro 3a cemecTp (IMCHUIUIMHY) 100 6annoB

[Tomy4eHHBIH COBOKYITHBII Pe3yIbTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OIIEHOK U B
IHIKally OlleHOK EBporeiickoii cucteMsl nepenoca u HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBUU C TaOIHUIIEH:

100-6ammeHas TpagunuoHHas mKana Ikana ECTS
mKana

95 — 100 OTJINYHO A

83 -94 B

68 — 82 XOpOLIO 3a4TEHO C

56 - 67 D

5055 YIOBJIETBOPUTENHHO B

20-49 FX

019 HeY/10BJIETBOPUTETHLHO HE 324TCHO =

5.2 Kputepuu BbICTaBIEHUS OLIEHKH MO TUCIIUIUINHE

Bananl/
HIkanaa
ECTS

Ounenka no
JMUCHUILINHE

Kpurepun onenkn pe3yibTaToB 00y4eHHUsI 110
AUCHUILINHE

100-83/
A.B

COTIIMYHOY/
«3aYTEHO
(oTIuHO)»/
«324TECHO»

BrictaBnsiercs oOyuaromemMycsi, €Clii OH TIIyOOKO U
MPOYHO YCBOWJI TEOPETUUECKUM M MPAKTUYECKUN
Marepuai, MOXEeT IPOJEMOHCTPUPOBATH 3TO HA 3aHATUAX U
B X0JI€ IPOMEKYTOYHON aTTECTALIUH.

OOyJaromuiicst HICUYEPITBIBAIOIIE U JJOTHYECKHA CTPOMHO
u3naraet yueOHbI MaTepuai, YMEET YBA3BIBATh TEOPHUIO C
MPAKTUKOM, CIIPABIISIETCS C PEIICHUEM 3aa4
npodeccroHalbHOM HANIPaBICHHOCTH BBICOKOTO YPOBHSI
CJI0)KHOCTH, MPAaBUIBHO 000CHOBHIBAET MPUHSTHIC
pelueHus.

CB0OOIHO OPHEHTUPYETCS B YICOHOU 1
npodeccuoHaNbHOM TuTepaType.

OreHka 1o JUCLUIUIMHE BBICTABIIAIOTCS 00YYarOIEeMycs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U IPOMEKYTOYHON
aTTECTALlUN.

KomnereHuu, 3akpeniaéHuble 3a JUCIUILINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «BBICOKHII».

82-68/

«XOpomIoy/
«3aYTEHO
(xopor1o)»/
«3aYTCHO»

BricTaBnsiercs o0y4aromemycsi, €Ciid OH 3HaeT
TEOPETUUECKUIN U IPAKTUYECKUM MaTepual, rpaMOTHO U O
CYIIECTBY M3JIaraeT €ro Ha 3aHATUSAX U B XOJ€
MIPOMEXKYTOYHOM aTTECTAlNHU, HE JOIMYCKAas CYIECTBEHHBIX
HETOYHOCTEH.

OOyyJaromuiics MPaBWIBHO PUMEHSET TCOPETHUSCKUC
MOJIOXKEHUS MTPU PELICHUH TPAKTUYECKUX 3a/1a4
npodeccHoHAbHOM HAMPaBICHHOCTH PA3HOTO YPOBHS
CJIO)KHOCTH, BJIaJIEET HEOOXOAMMBIMH JIJIsi ’TOTO HABBIKAMHU
W IPUEMAMU.




JIOCTaTOYHO XOPOIIO OPUEHTUPYETCS B y4eOHOU U
npodeccHoHaIbHOM UTepaType.

OreHKa [0 JUCLUIUIMHE BBICTABIIAIOTCS 00YYarOIEMYCs C
YYETOM PE3YJIbTATOB TEKYILEH U IPOMEKYTOUYHON
aTTECTALUU.

Komnerenuuu, 3akperiéHsple 3a AUCIHUIUIMHOMN,
c(OPMHPOBAHBI HA YPOBHE — «XOPOLIHIi).

67-50/ «ynoBieTBopu-Ten | BrictaBisieTcst oOydaroniemycsi, €clid OH 3HaeT Ha 0a30BOM
D.E BHO»/ YPOBHE TEOPETUUECKUN U MPAKTUYECKUN MaTepual,
«3a4TEHO JIOTTYCKaeT OTAENbHbIE OMIMOKH MPH €T0 U3JI0KEHUU Ha
(YIOBIETBOPU-TENH | 3aHATUAX U B XOJI€ TPOMEKYTOUHON aTTECTAIMH.
HO)»/ OOyyaronuiicst UCTIBITHIBAET OINPeIeIEHHBIC 3aTPYTHEHUS
«3a4TECHO» B IIPUMEHEHUH TEOPETUUECKHUX MOJIOKEHUH TPU PEIIeHUU
MPaKTUYECKUX 3a/1a4 MPOPECCHOHATBHON HAMIPABIEHHOCTH
CTaHJIaPTHOTO YPOBHS CII0O)KHOCTH, BIIAJIEET
HEOOXOTUMBIMH ISl 5TOTO 0230BHIMHU HABBIKAMH U
IpUEMaMHU.
JleMOHCTpHUpYeT JOCTaTOYHBIN YpOBEHb 3HAHUS yUeOHOU
JTUTEPATypPHI 1O JUCIUTIIHHE.
Or1reHKa Mo JUCIUTIINHE BBICTABIISIOTCS 00yUYaroImeMycs ¢
y4€TOM pe3yIbTaTOB TEKYIIEeH U MPOMEKYTOUHOM
aTTeCTaIUH.
Komnereniuu, 3akpeni€éHnabie 3a JUCUUTUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBINY.
49-0/ «HeynoBieTBopute | BricTaBisieTcs oOydaromemMycsi, €CJii OH HE 3HAET Ha
F,FX JTILHOY/ 0a30BOM ypOBHE TEOPETUUECKHUI M MPAKTUICCKUI
HE 3a4TEHO MaTepHall, JI0MmycKaeT rpyOblie oMOKH pU €ro

M3JI0KEHUU Ha 3aHATHUAX U B XOJI€ POMEKYTOUHOU
aTTeCTaLUN.

OOyuarouuiics UCTIBITHIBAET CEPbE3HbIEC 3aTPYIHEHUS B
IIPUMEHEHNH TEOPETHYECKUX ITOJIO0KEHUN ITPU PEILICHUH
MPAaKTUYECKUX 3a/1a4 MPO(HeCCHOHAIbHONW HapaBI€HHOCTH
CTaHJAPTHOI'O YPOBHS CJIIOKHOCTH, HE BJIAJIEET
HEOOXOJAUMBIMU JIJIs1 3TOTO HaBBIKAMU U MPUEMAMU.
JleMOoHCTpHpYeT (pparMeHTapHble 3HaHUS y4eOHOMH
JIUTEPATypHI 110 JUCLHUILIMHE.

OreHKa o JUCLUIUIMHE BBICTABIIAIOTCS 00YYarOMEMYCs C
Y4E€TOM pe3yIbTaTOB TEKYLIEH U IIPOMEXKYTOYHOMN
aTTECTALUN.

KomneTeHMu Ha ypoBHE «JOCTaTOYHBINY, 3aKPEIUIEHHBIC
3a AMCUUIUIMHON, He C(OPMHUPOBAHBI.

5.3. OueHouHble cpeAcTBa (MaTepUabl) A TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH,
MIPOMEKYTOYHOH aTTeCTAIuU 00YUYAIONIUXCS MO TUCITUTUIMHE

5.3.1. OGpa3upl 3aJJaHul JUIsl CAMOCTOSATEIILHOTO BBITIOJTHCHHS

KonTpoasnas padora 1

1. Oncatps aOCTPaKTHBINA THIT JAHHBIX JUIsI THIA JAaHHBIX OWHAPHOE JEPEBO C JINCTHSIMH U3
LEJIbIX YHCEJI C ONEPALMAMU OCTPOEHUS JAEPEeBa U3 ABYX JUCTHEB, COCAUHEHUS JBYX JE€PEBHEB
B OZIHO JI€PEBO, IPUCOEANHEHUE JIUCTA K IEPEBY CJIEBA U CIIPAaBa, BBIACICHUE JIEBOTO U IIPABOTO




MoJ/IepeBa, MOCTPOSHUE CITUCKA IIEJIBIX YUCEIT U3 JTUCTHEB U MOXKET OBITh JOTOTHUTEIHHBIX

omeparuii, HEOOXOAUMBIX Il BRIPAKEHUSI COOTHOIICHHH.

2. IlpoBeputh siBnsiercs nu peanuszauuen AT/ "momyrpynna" v MOXHO JIM BBECTH CTPYKTYpY
MOHOM/Ia HA MHOYKECTBE JICHCTBUTEIbHBIX YHCEN C OMHApHOM omepanuei * Buga: u*v=|u v|.

3. Bemucate mnpumepbl mofanredbp W ONpeAenuTh oO0INee YWCIO MoAanTedp, BKIOYAS
TPUBUAIIBHBIC [UIS TPYHIIBI Z .

4. Onucath MPSMYIO0 CYMMY aJreop

1
PEIIETOK C HyJIeM 1
o = a b
1 €JUHULIEN : >
0

0
5. CKOJIBKO pa3In4HbIX TOMOMOP()U3MOB MOXET OBbITh W3 IMEPBOM anreOpbl BO BTOPYIO JUIS
anredp NpeabpIIyIe 3a1a49u.

KonTposbHnas paGora 2

1. Jns morpebureneii (kox, Ha3BaHKE) BBIIAThH KOJI TIOCTABKY, HA3BaHUE U CTOMMOCTh JIJISl IIOCTABOK 3a
MHOCJIEJHUNA MECSII.

2. Ompenenuth Kakue (KOJ) MOCTABIIUKH, KAKUM OTPEOUTEINISIM (KOJT) IIOCTABIIIN 3a TEKYIIHA MECSI]
JeTanei Ha oburyro cymmy 6omee 1000000 py6.

3. Bwimats TabmMIly KOJOB MOCTABIIMKOB, KOTOPHIE MTOCTABIISIIOT TOJIBKO TO, YTO TTOCTABIIACTCS
MTOCTABITUKOM “‘4”.

4. CocTaBuTh TaOIHITy U3 BCEX TOPOJIOB , B KOTOPBIX €CTh JINOO MOTPEOUTEND, JINOO MOCTABIIHK C
YKa3aHHEM CKOJILKO B Ka)KJIOM M3 HUX MTOCTABITUKOB u notpedbuteneit. (Ecnu HeT To ctaBuTs 0).

5. Yaanuth Bce AeTaiu, KOTOPbIE HUKEM HE TTOCTABJISIOTCS WU ITOCTABIISIOTCS, HO MX HET HU Y KOTO Ha
CKIIaje.

IIpumep Tecta

3amanue 1.

SABnsercs mu pyukuusa fi M x M — M, 3anannas popmynoii Buna flx,y)=x —y,rae M=N-—
MHOECTBO HaTYpaJIbHBIX YMCEJ, KOMMYTAaTUBHOM aNreOpandecKkon omnepamnueii?

1) na 2) Het

3aganue 2.
Kakue u3 ciefyromux BBIPaKEHHH SBIAIOTCS TepMaMu curHatyphl X = (NAT; O: — NAT,
SUCC: NAT — NAT, ADD: NAT x NAT — NAT) ¢ nepeMeHHBIMA 7 U K :

a) ADD(O); 0) 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, I S)r,n
3aganue 3.

PaccMOTpMM MHOYeECTBO TepMOB curHatyphl £ = (NAT; O: — NAT, SUCC: NAT — NAT,
ADD: NAT x NAT — NAT) ¢ nepeMeHHbIMH 7, m 1 k. HaliauTe 4ncio Bcex moaTepMoB,
BKJIFOYasi U caMm TepMm, B Tepme ADD(n, ADD(O, ADD(m, k))).



OrtBer:

3ananue 4.

Hycts curnarypa 2= (T, Ty F:T,—> Ty FyT,—> T, F:T,xT,—>T,) , u X={x,y,z}
— MHOXXECTBO NEPEMEHHBIX, IPUUYEM X — MepeMeHHas Tuna 7, a y, z — nepeMeHHble Tuna 7.
Kakue u3 BeIpaXeHUH SBISIOTCS TepMaMu U3 MHOXKecTBa Term(Z, X):

a) F(F,(x)); 6) F\(F,(»); B) Fi(x, F,(»)); ) Fy(Fy(x, F\(F)(2))));
n) Fi(F) ), F(Fy2)))?

l)a, 06,8 2)a, B, T 3)6,B, T 4)0, 1,11 S5)B, T, It

3aganue 5.

SIBnsieTcst M MOJYTPYIIION MHOXECTBO M ¢ OMHApHOI omnepalmed *, eciu oneparus 3a1aeTcs
bopmyioii x *y=x" u M =N — MHOXECTBO HATypaJIbHBIX YUCEIT?

1) na 2) Het

3amanue 6.
Haiinure uncio Bcex roMoMOpGhU3MOB IUKIMUECKUX Ipyni u3 Z, B Z,.

OTBeT:

3anganue 7.

Haiigute uncno Bcex moAamonyrpynm noiayrpynmnsl {—1, 1} ¢ omeparueil yMHOXEHUS, CUUTAS,
camy TMOJIyTPYIIITy.

OrtBer:

3ananne 8.
Hamiaure 9nciio BceX NOArpyNN LUKINYECKOW Irpynnbl  Z, CYATAs U camy IpyIILy.

Ortser:

3ananmne 9.
W3omopdusl mu rpynnsl Z, © Z,u  Z, ?

1) na 2) HeT

3ananmue 10.
HaitauTe 4ncio 35eMeHTOB B IpymIie BCEX CUMMETPUM KBajapara.

Ortser:

3aganue 11.
Haiigute 4ucio BceX ToMOMOP(HU3MOB PEIIETOK, OOpa30BaHHBIX MOJAMHOXeCTBaMH A U B

MHO’KECTBA JCHCTBUTENBHBIX YMceN R, ¢ omeparnusMu max u min, T. €. 3 4 B B, tne A4 =
{0,1},B=10,1, 2}.

Ortser:




3aganue 12.

CKOJIBKO 371eMEHTOB B mojanredpe OynieBoil anreOpbl Bcex MOJMHOXKECTB MHOXKECTBA {a, b, ¢},
MTOPOXKACHHOM MOJMHOXKECTBOM {a}?

OrtBer:

3aganue 13.

Haiinure umcino crpok B Tabmwmie, monmydaromeics omnepamueit TablNTab2, nang Tabmumamu

Tabl u Tab2, rae

A | B |C Tab2 B | C
Tab1
a b | ¢ a b | ¢
a | b | c a | b | ¢
a | b | c a | b | c
a, | b, € a, | b, ¢
OTBeT:
3aganmue 14.
Haiimute yuicio cTpok B TabiuIie, 3aIaHHON BEIPAKEHHEM
prTabl(A,B) * Tab2 * Tab3, rue:
Tabl B C Tab2 B C Tab3 A B D
A
a b c a b c a b
a | b | ¢ a b, |c a, |b d,
a | b, | ¢ a, |b, |c a, |b, |d,
OrTBer:
3amanmue 15.

[Tycte X, Y, Z, U — mpou3BOJIbHBIE MTOJIMHOKECTBA MHOXECTBa aTpuOyTOB Tadiuibl Tab (B
3amaHusax BblpakeHus Buga FG oOosnauaror F U G). BepHo nu crenyroiiee cOOTHOIIEHKE

Ut QYHKIIMOHAIBHOM 3aBUCMMOCTH B JIH000M TabmuIe:
ect X —>YZ, 10 X—>Y u X—Z7Z?

1) na 2)HEeT

Tadiauua orBeTroB Bapuanra 1

6

7

8

9

10

11

12

13

14

15




KoHTpoJsibHBbIE BONIPOCHI K IK3aMEHY

[TonsTne anrebpanyeckoil onepanuu, apHOCTh U THUI onepauuu. [IoHsTHE CUTHATYPHI U
omnpeneneHue  anreOpandeckod cucTeMbl. MojenupoBaHMe THUIIOB JaHHBIX B BHJE
anrebpanyeckux cucreM. [Ipumepsl.

[lonsiTe Tepma B 3aJaHHOM CHUTHAType C 3aJaHHbBIM HaOOpOM NEPEMEHHBIX.
OmnpezneneHye CEMaHTUKU TEPMOB B anreOpanueckoil cucreme. OnpezaeneHue MOACTaHOBKH
TEPMOB BMECTO INEpPEMEHHbIX. JlelicTBUE NOJACTAaHOBKM Ha TepMbl. OmpeesieHne paBeHCTBA
TEPMOB W BEPHOCTH paBEHCTBAa [BYX TEPMOB [UIS 3aJaHHOW anreOpanmdecKol CHCTEMBI.
Onpeznenenve aOCTPaKTHOIO THIIA JAaHHBIX. AJreOpandyeckue CHUCTEMbl Kak peau3aliu
(Moznenu) abCTPaKTHBIX THIIOB JAHHBIX.

[Ipocreiimme abcTpakTHble THUMNBI JaHHBIX. [Ipumep AT/l mHBOMIOLMS M MpUMEpPHI €€
peanmu3anuii. Teopema o ctpoenun peanuzanuii nHBooLUi. ['oMoMOpdhr3M HHBOIIOIMIA.

[Tpumep AT/l momyrpymnma u npuMepsl ee peanuzanuu. OnpenenaeHue romomoppusmMa u
n3oMopduszma anredpandeckux cucteM. I[loHsTHe momanreOpbl U MHOXKECTBA 00pa3yOIIMUX
anreOpanyeckoit cuctemsl. [Ipumepsl romomopduszma, usomoppusma, noganreOp U MHOKECTBA
oOpazyromux ass noyrpyni. [ToasTre npsiMoii CyMMBI anredp Ha mpuMepe TOTyTPyYIIIL.

[Ipumep ATJ] MoHoua W mpuMepsl ero peanusanuu. Onpenenenue romomopdusma u
nzomMopdusma anredbpanueckux cucteM. lloHsTHe momanreOpbl U MHOXKECTBa OOpPa3yIOIIMX
anreOpanyeckoir cucteMsl. [Ipumepsr romomopduszma, nsomoppusma, moganredp 1 MHOKECTBA
oOpasyrouux a1 MoHOUAOB. [ToHsTHE NpAMOIl CyMMBI anredp Ha MpUMepe MOHOHUIOB.

[Tpumep AT/l rpynna u mpumepsl ee peanuzanuu. OnpeneneHue romMmoMoppusMa u
nzomMopdusma anredpanueckux cucteM. lloHsTHE MomanreOpsl U MHOXKECTBA OOpPa3yIOMIMX
anreOpanveckoit cucremsl. [Ipumepsl romoMopdusma, nsomophuszma, moganredp u MHOKECTBA
00pa3yIoUMX IJIs TPYII Ha MpuMepe rpyni. TeopeMa o KaHOHUYECKON pealn3aluy rpym.

[Mpumep AT/l xommyTatuBHas rpynma. Onpenenenue romoMopdusmMa u n3omMmopduzma
anreOpanyeckux cucrem. IloHsTHe momanreOpsl U MHOXKECTBA 0Opa3ymoOIIUX airedpandyeckou
cucreMbl. [Ipumepsl romomopdusma, nzomopdusma, nojanredp U MHOKECTBa 00Pa3yIOLINX
JUIsL TPYTIIT HAa MpUMepe KOMMYTaTUBHBIX rpynn. [lonarue npsimoit cymmsl anredp. Teopema o
KaHOHWYECKOM IMPEJCTABICHUM KOHEYHBIX KOMMYTAaTHBHBIX Irpynn (0e3 10Ka3aTelbCTBa).
ITpumep.

[Tpumep AT/l BeKTOpHOE HMPOCTPAHCTBO M MpUMEpPHI ero peanuzanuu. OnpeneneHve
romoMopdusMa u uzomopdusma anredpandeckux cucteM. [lonsTue noganredpsl 1 MHOMKECTBA
oOpasyrouux aiaredpanueckoit cucremsl. llpumepsl romoMopdusmMa, nsomopdpusma, nogairedp
U MHOXKECTBa 0Opa3yIoLUX JJsi BEKTOPHBIX NMpOCcTpaHCTB. [loHsATHE MpsiMoil cyMMbl anreOp Ha
pUMepe BEKTOPHBIX IPOCTPAHCTB.

[Tpumep ATJ] pemeTka U npumepsl ee peanuzanun. OmnpeneneHue romoMoppusMa u
n3oMopduszma anredpamdeckux cucteM. I[loHsTHe momanreOpbl W MHOXKECTBA O0pa3yOIIHUX
anreOpanyeckoit cuctemsl. [Ipumepsl romomopdusma, nzomopdusma, noaaaredp 1 MHOKECTBA
oOpazyromux ajst pemeTku. [loHsTre npsmMoii CyMMBI anredp Ha IpUMepe pelIeToK.

[Ipumep ATJI  OyneBa anrebpa u mnpumepbl ee peanusanun. OnpeneneHue
romomopduszma u uzomopdusma anredpandeckux cucteM. [loHsTHE MoAanTeOphl 1 MHOXKECTBA
oOpa3yrommx anredpandeckoii cucreMsl. [Ipumepsl romoMopduzma, nzomopdusma, moganredp
Y MHOKECTBa 00pa3yromumx it OyJIeBbIX aareop.

[Ipumep AT] Oynea anrebpa u npumepsl ee peanuzanuu. [loHsTre npsMoil CyMMBI
OyneBbix anreop. Teopema 00 m3omopdusmMe OyieBol anreOpbl BCeX MOJAMHOXKECTB KOHEUHOTO
MHOECTBa MpsAMOI cymme OyreBbix anreop {0,1}.

Teopembl 00 m3oMopdu3mMe KoHEUHOM OyneBoil anredpsl anredpe Bcex MOIMHOXKECTB
HEKOTOPOr0 MHOXKECTBA.



[Tonsitue rtomMomopdusma u wuzoMopdusma anredbp. Teopema O KOMIO3HUIUHU
romomopduszmoB. ToxxnecTBenHsiit n3oMopdusM. Teopema 06 oOpaTHOM H30MOpPU3ME.

Onpenenenne naunuanbaoi anredpsr AT/, Teopema o eIMHCTBEHHOCTH WHUIIMATLHOMN
anredpbl ¢ TOUHOCTHIO 10 n3oMopdusma. [lpumep HHUIIMATBEHOM anreOpshl.

Anrebpa TepmoB. Teopema 0 eTUHCTBEHHOCTH roMOMOp(du3Ma U3 anredpsl TepMoOB 6e3
MEePEMEHHBIX.

OmnpeneneHre CEeMaHTUYECKON 3KBHUBAJICHTHOCTH HAa MHOXECTBE 3aMKHYTHIX TEPMOB U
€ro CBOMCTBA.

OrnpenenieHre CHHTAKCUYECKON SKBUBAJIGHTHOCTH HAa MHOXKeCTBE TepMOB. KOHCTpyKIIHs
MOCTPOCHUS MHUITUAIBHOMN peain3alui U3 alreOpsl TEPMOB 0€3 IepeMEHHBIX.

[Tonstue romomopduszma u uzomopduszma anredp. OnpeneneHrne HHUIHMATIBLHON anreOpsl
AT/l. Teopema o CyiiecTBOBaHHH HHHUITHATHHOU anreOpshl. [IpuMep nHULIMATBEHOMN anreOphl.

Boruncnenus B uHunumanbHOM anredpe. [loHATHe 0 KaHOHWYECKOW cHUCTEME TEpPMOB U
BBIYHCIICHUH B anreOpe TepMOB.

Brruucnenust B vHUIIMAIbHON anredpe. OnpeaeeHne CHCTEMbI MPaBIIT IEPETTUChIBAaHUS
TEPMOB U BBIUKCJICHHUSI 110 MPaBUIaM MEPEMUCHIBAHUS.

Cucrembl NpaBWl MEPENUCHIBAHUS W BblUMcIeHUd. OnpeaesieHne CXOIAIencs CUCTEMbI
npaBui. Teopema O CHCTEME MPaBWI TMEPENUCHIBAHUSA, MOCTPOSHHON TIO COOTHOIIECHHUSM
a0CTPaKTHOTO THUIIA JAHHBIX.

Ormpeznenenre CXOISIIEHCS CHUCTEMBbl TpaBUJl TEepenuchiBaHus TepMmoB. [lopsnku Ha
TepMax U HEKOTOpBIE CIIOCOOBI J10Ka3aTeIbCTBA CBOMCTBA KOHEYHOM 3aBEpLIAEMOCTH CHUCTEMbI
MePETUChIBaHUS.

OrmpezenieHre  CXOASMICHCS CUCTEMBl TMPaBWI TEpenucbiBaHus TepMoB. [loHsiThe
KPUTHUYECKOW Maphl TEPMOB M  METOJ JOKa3aTeJbCTBA CXOAMMOCTH KOHEYHO 3aBepuiaeMoin
CUCTEMBI TIPABUII TIEPETIUCHIBAaHUS.

Pensmmonnsie 6a3pl maHHBIX. Te3uc Kopma. Ilonstue oTHOmeHHs. AnreOpanmdeckas
Mojieb 0a3bl JAHHBIX U OTepaliy HaJ OTHOIIEeHUsIMU. [IpumMeps! oneparuii.

AnreOpanueckas Mojenb 0a3bl JNaHHBIX W OMNEpaluyd HaJ OTHoueHWsMH. [loHsTHE
OTpaHWYEHUS  IEJIOCTHOCTH  0a3pl  nMaHHBIX. [IpuMepsl  OrpaHUYEHHH  [EIIOCTHOCTH
(pyHKIMOHANTBHAST 3aBUCHMOCTb, OTPAaHUYEHHE MO0 BKIIOYEHUIO, 3aBUCUMOCTH 0 COEIMHEHUIO)
U UX aNreOpandecKue BhIPaKCHHUS.

[TonsiTus cxembl 0a3pl AAHHBIX, COCTOSHUSA 0a3bl JAaHHBIX, 3ampoca K 0a3e JTaHHBIX,
oTBeTa Ha 3ampoc. PensuuonHas anre6pa otHomeHuid. OmpezeneHue cxeMbl 0a3bl JaHHBIX.
Pensimonnass anreOpa 0a3el JaHHBIX. MoJenupoBaHUE COCTOSHUS 0a3bl JaHHBIX B BHJIE
romomopduzma.

Onpenenenue mpeacTaBieHus moiab3oBaTens. [loHaTHe YKBUBaIEHTHOCTH JABYX cXeM 0a3
JTAHHBIX.

Pensumonnbie anreOpbl M MaTeMathyeckas — Joruka. CBsi3b MEXKIY TOHATUSIMH
OTHONICHHE W TMpeIUKaT, OMepanusMd HaJ OTHOLICHUSMHU W JIOTUYECKUMH ONEpalusiMu U
kBaHTOpamu. Cxema 6a3bl JAHHBIX U JIOTHYECKAst TEOPHSI.

[TonanreGpsl anreOpbl OTHOLIEHUN M Tpylna cuMMeTpuu mnoaanreOpsl. Teopema o
B3aMMHO OJIHO3HaYHOM COOTBETCTBHHM MeEXAy mojainreOpamMu anreOpbl OTHOUICHHH U
MOATPYNIIaMH B TPYIIE TIEPECTAaHOBOK JIEMEHTOB JoMeHa (0e3 ToKa3aTebCcTBa).

[Tpsimast cymma pensiiioHHbIX anreOp. Teopema mpeacTaBieHUN PENSIIIMOHHBIX anreop
KOHEYHOTO THMAa B BHJE MNPAMONH CyMMbl HENPHUBOJUMBIX PEISIUOHHBIX anredp (0e3
JI0KAa3aTeNIbCTBA).

Pensimmonnelii  monxon k  6azam  npaHHbIX. OOlIMe TPUHLHUIIBI TOCTPOCHUS CUCTEM
tuna "kiaueHt-cepBep". McxomHble MPEANOCHUTKUA MOCTPOSHUS WH(GOPMAIMOHHBIX CHCTEM
MoIOOHOTO  THTA! npeumyiiecTBa M Heaoctatkd. CoOCTaBHbIE YacTH CHUCTEM THIA
“KJIMEHT-cepBep .



[lonsTust cxembl Oa3bl JaHHBIX W TPEACTaBIECHUN  Mosb3oBarens. [IpuHIUIBI
Joruyecko M (u3NYecKold He3aBUCHMMOCTH AaHHBIX. CpencTBa MOAJEP’KKU JOTMUYECKOU U
¢u3nyecKoil He3aBUCUMOCTHU JaHHBIX B A3bIKe SQL.

[TpuHIUTIBI TOCTPOCHMSI CUCTEM THUTa "KIHeHT-cepBep”. 3amauu U QyHKIMHA CepBepa.
OcHOBHBIE TNpPHUHLIHMIIBEI  paboThl cepBepa: sA3bIk SQL, opranuzanus ouepenei, MOHATHA
TpaH3aKIWH, PUKCALNH, )KypHalla, OTKaTa, TpUITepa.

[IpyHIKIIBI TIOCTPOCHHUS CHCTEM TUIa "KiaueHT-cepep'. 3amaun W (QYHKIMH
KIIMEHTCKOU 4acTH CUCTEMBI. CoctaB u  (yHKIUMU UHCTPYMEHTAIBHBIX CPEICTB
pa3pabOTKH KIMEHTCKOM YacTH.

Omnpenenenve OHTOJOTHI. MecTO OHTOJIOTHH B COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUSIX U CUCTEMAX.

[Tpumepsl oHTONOrMM M uX Mozened. HemonHoTa, Kak CBOMCTBO OOLIMX OHTOJOTHH.
OrpanM4eHHOCTh TEOPETUKO-MHOKECTBEHHOT'O MPEICTABICHNS OHTOJIOT .

Onpenenenue teopuu kareropuid. [Ipumepsl kareropuii.

Omnpenenenne Teopur KaTeropuil. [lpumepsl mpeacTaBieHUs OHTOJIOTHUN CpPEIACTBAMHU
TEOPHUH KaTEeropuil.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHne TCUMILTHHBI
6.1. Ciucok KCTOYHUKOB M JINTEPATYPHI

a) OcHoBHas IUTEpATYpa

1. beamamunoB E.M., EdumoBa E.A. DOnemeHThl yHHBEpcadbHOH anreOpsl U ee
npuioxeHuid B uHpopmatuke. M.: Hayunsiii mup, 2004.
2. boyman JIx., Omepcon C., [JapHoBcku M. [Ipaktuueckoe pykoBoactBo nmo SQL. M.:
Wznarensckuii oM «Bumbsmcy, 2002.
0) JlonmonHuTENbHAS TUTEPATypa

Kyk J., beii3 I'. Komnbrorepnas marematuka. M.: Hayka, 1990.

[{anenko M.III. MonenupoBanue ceMaHTUKH B 6a3ax AaHHbIX. M.: Hayka, 1989.

[Heiit K. PykoBoactso no pensunonHoir CYBJ] DB2. M.: ®unaHcsl U cratuctuka, 1988.
lNonpnonart P. Tomnockl. KaTeropusiii ananus noruku. M.: Mup, 1983.

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., bommaumna J[.M. Cucrema mnpenctasnenust 3Hanuii Ontolingua -
npuHIUIEl ¥ nepenektussl. // 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 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « UHTEpHET»,
1. http://www.sql-ex.ru

A

ITepeyens B/l u UCC

Nen HaumMmeHoBauue
/m

1 | Mexnynaponnbie pedeparuBHbie HaykoMmeTpudeckue bJl, mocTymHbie B pamkax
HalMoOHAILHOM moanucku B 2019 r.

Web of Science

Scopus

2 | TIpodeccuonanbHbie MoaHOTEKCTOBBIE BJI, JOCTyMHBIE B paMKax HAIlMOHATBHOM
noamucku B 2019 1.
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DnexTponHas 6ubiroreka Grebennikon.ru

KOMHBIOTCpHHe CIIPABOYHBIC ITPABOBBIC CUCTCMbI

Koncynsrant Ilmoc,
I'apant




7. MarepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI
YueOHbIi KJ1acc ¢ XOpOIIeH TOCKOM.

1. Tlepeuens I1O

Nent Haumenosanue [10 [IpousBoguTens Crioco6
/i pacripoCcTpaHeHUs
(muyenzuonnoe unu
8000010
pacnpocmpaunsemoe)
1 Adobe Master Collection CS4 Adobe JUIIEH3UOHHOE
2 OC «AnwsT O6pazoBanue» 8 00O «bazanet CIIO | muueH3UOHHOE
3 Windows 10 Pro Microsoft JINIIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JMILIEH3UOHHOE
5 Microsoft Office 2016 Microsoft JUIEH3UOHHOE

8. Obecneyenne 00pa3oBaTENbHOTO MPoOIECCa 1JIs1 JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIU/I0B

B xone peanuzanuy IUCHUIUIMHBI UCTIONB3YIOTCA CJIECIYIOIINE JOTIOJHUTEIbHBIE
METO/Ibl 00YUYEeHHsI, TEKYIIIEr0 KOHTPOJISl YCIIEBAEMOCTH U IMIPOMEKYTOUHOM aTTecTalluu
00y4JarIUXCs B 3aBUCUMOCTH OT UX MHJIUBHIyaIbHBIX OCOOCHHOCTEH:

® IS CJETbIX U CITa00BUASIINX:

- Jexuuu Oo(OPMIISIOTCS B BHUIEC DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMITHIOTEPA CO CIEIMATN3UPOBAHHBIM IIPOTPaMMHBIM 00ECIICYCHUEM;

- THUChbMEHHBIC 3aJaHHS BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MIPOTPaMMHBIM 00€CTICUEHUEM, HITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieunBaeTCs MHANBUIYaIbHOE paBHOMEPHOE OcBenieHne He MeHee 300 JoKc;

- s BBIOJIHEHUS 3aJaHUS TPU HEOOXOAMMOCTH TMPEAOCTABISIETCS YBEIMYUBAIOIIEE
YCTPOMCTBO; BOBMOKHO TaKXKe MCIIOIh30BAaHNE COOCTBEHHBIX YBEIIMUNBAIONINX YCTPOHCTB;

- MUCHbMEHHBIC 33JJaHHsT OPOPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;

- DK3aMEH U 3a4€T MPOBOASTCS B YCTHOM (hOpMe WIIH BBITIONHSIOTCS B MMCbMEHHOU popme Ha
KOMITBIOTEPE.

® IS TIIYXHX M CIIa0OCITBIIIAIIHX

- nekuud OQOPMISIOTCS B BHJAE DIEKTPOHHOTO JOKYMEHTa, JHOO MPEeaoCTaBIsIeTCS
3BYKOYCHJIMBAIOINAS allapaTypa WHIUBUIYAITBHOTO TI0JIb30BaAHUS;

- MUCHbMEHHBIC 33aJJaHHS BHITIOJIHSAIOTCS HA KOMITIBIOTEPE B MUCBMEHHOH (popme;

- DK3aMEH H 3a4€T TPOBOMITCS B NHUCHbMEHHOW ¢GopMe Ha KOMIIBIOTEpPE; BO3MOKHO
MPOBEJICHUE B JOPME TECTUPOBAHHUS.

® IS JIUI] C HApYUICHUSIMH OMOPHO-BUTATENILHOTO afmapara:

- Jexuuu Oo(OPMIISIOTCS B BHUJIEC 3JEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMITBIOTEPA CO CICIIHATU3NPOBAHHBIM IIPOTPAMMHBIM 00eCIICUCHHEM;

- THUChbMEHHBIC 3aJaHHS BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTICUeHUEM;

- DK3aMeH U 3a4€T MPOBOISTCS B YCTHOW (hOpME MIIH BBHITIOHSIOTCS B IMCBMEHHON (popMe Ha
KOMIIBIOTEPE.



[Ipy HEOOXOAMMOCTH NpPEIyCMAaTPUBAETCS YBEJIWYEHHE BPEMEHM Jisi TOATOTOBKH
OTBETA.

[lponienypa  mpoBeneHUs  MPOMEKYTOYHOM  aTTeCTalMud Uil  OOyYaroIIuXcs
YCTaHABIMBAETCA C Yy4E€TOM WX MHIUBUIYAIbHBIX TMCUXO(PU3NYECKUX OCOOECHHOCTEH.
[TpoMexyTouHas aTTeCTalus MOXKET IPOBOAUTHCS B HECKOJIBKO TAIlOB.

[Ipu nmpoBeneHnu npoueaypbl OLEHUBAHUS PE3YJIbTaTOB OOYy4EHHUs MpeayCcMaTpUBaeTCs
UCIIONIb30BaHNE TEXHUYECKUX CPEJCTB, HEOOXOMUMBIX B CBSI3M C HWHAMBUAYAIbHBIMU
0COOEHHOCTSAMH O0YyYalOIIMXCsl. DTH CPEICTBA MOTYT OBITh MPENOCTABICHbI YHHUBEPCHUTETOM,
WJIM MOTYT HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPECTBA.

[IpoBenenue mpoueAypbl OIEHUBAaHUS  Pe3yJlbTaTOB OOyuYeHHUS JOMYyCKaeTcs C
UCTIOJIb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcsi AOCTYN K MHPOPMAIMOHHBIM U OMOIMOrpaguueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocss B ¢opmax, aJaNTHPOBAHHBIX K OTPAHHYEHUSM HX
3JI0POBbsSI U BOCTIPUATHSL HHPOPMALIUH:

® JUIS CJIETIBIX U CI1a0O0OBHISMIINX:

- B meyaTHOU (opMe yBeIUYEHHBIM HIPU(TOM;
- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.

® Ui TIyXUX U CIa0OCIHbIIIANINX:

- B Me4aTHOU (hopme;

- B (hopme 3eKTPOHHOTO TOKYMEHTA.

® 1151 00YYaIOLIMXCS C HApYIICHUSIMH OIIOPHO-/IBUTATEIBHOTO aIlnapara:
- B me4aTHOU (opme;

- B (hpopme 37eKTPOHHOTO IOKYMEHTA;

- B hopme ayanoddaiina.

VY4eOHble ayIuTOPUM JJI1 BCEX BUAOB KOHTAKTHOW M CaMOCTOSITENILHON pabOThl, Hay4YHAast
OuOIMOTEKa W MHBbIC MOMEIIEHUs AJii 00y4YeHHs OCHAILEHBI ClelHaIbHbIM 000pYJ0BaHHEM U
Y4eOHBIMH MECTaMHU C TEXHUYECKUMHU CPECTBAMU O0YUCHHUS:

® IS CJIETIBIX U CI1a00BHISMIIMX:

- YCTPOUCTBOM JIsl CKaHUpOBaHus U uTeHusa ¢ kamepoid SARA CE;

- nuctuieeM bpaiing PAC Mate 20;

- npuHTepoM bpaiinsg EmBraille ViewPlus;

® Ui TIyXUX U cIa0OCIHbIIIAINX:

- aBTOMAaTU3HMPOBAHHBIM pabOYUM MECTOM Ui JIIOJEH C HapylIeHHeM ciayxa |
C1a00CITBIIIAIINX

- aKyCTMUYECKHUH yCUIIUTEIb U KOJIOHKH;

® 1151 00YYAaIOIIMXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO aIlapara:
- IEPEABUKHBIMU, PETYIUPYEMBIMU SproHoMUYecKuMu rapramu CH-1;
- KOMIIBIOTEPHON TEXHUKOW CO CHEMaIbHBIM IIPOrPAMMHBIM 00€CIICUEHUEM.

9. MeToauveckue MaTepHaJIbl
9.1. [InmaHbl cCeMUHAPCKUX 3aHITUI

Tema 1. (8 u.) AnreOpandeckoe MOJIeTMPOBAaHNE TUIIOB JAHHBIX
Llenv 3anamuii: yCBOUTh OCHOBHBIE MTOHATHUS alreOpbl U HAYYHTh MOJCIUPOBATH Pa3IMYHbIC
TUIIBI JaHHBIX B IIPOIrpaMMHPOBAHUN aHFe6paI/I‘IeCKI/IMI/I Cpe€acTBaMu.
dopma npoBeneHnst — 00CYKICHUE, PEIICHHE 3a1a4, OIPOcC.

Bormpocs! 1151 00Ccyx)aeHust:




Uro Takoe anreOpandeckas cucrema?
UTo Takoe TUIl JaHHBIX B MPOTPaMMHUPOBAHUN?

Jnist yero crposiTcs anredOpanyeckue MoIeIN TUIIOB JAHHBIX B IPOrpaMMUPOBAHUU?

KoHTpoJibHBIE BOIIPOCHI:

1. [TonsiTue anreOpandeckoi onepamuu, apHOCTh M THIT OIIEPaIUH.

2. [ToHsATHE CUTHATYPBI U ONPE/eNICHHE aNreOpanyecKoi CUCTEMBI.

3. MonenrpoBaHue TUIIOB JAHHBIX B BUJIE ayireOpandeckux cuctem. IIpumepsl.

4. [TonsTre Tepma B 3a1aHHOI CUTHATYpE C 3a/laHHBIM HA0OPOM MEPEMEHHBIX.

5. OmnpeneneHne ceMaHTHKH TEPMOB B ajreOpandeckoil cucteme.

6. Omnpenenenne MOACTAaHOBKH TEPMOB BMECTO INEpPEeMEHHBIX. JleliCTBUE MOACTaHOBKH
Ha TEPMBI.

7. OmnpeneneHne paBeHCTBa TEPMOB M BEPHOCTH PAaBEHCTBA JIBYX TEPMOB JJISl 331aHHON
anreOpandecKor CUCTEMBI.

8. Omnpenenennue abOCTPAKTHOTO THUIIA JAHHBIX.

9. Anrebpanyeckue CUCTEMbI KaK peanu3alnuu (Moaean) abCTPaKTHBIX TUIIOB JTAHHBIX.
10. Curma-anreOpa, roMoMOp(u3Mbl cUrMa-ajiredp, Kak crocod CpaBHEHHUSI pa3IMYHbIX

peayin3anuii a0CTPaKTHBIX TUIIOB JTaHHBIX. MI3oMOpdu3M peanuzanui.

Crrcok UCTOYHUKOB U JIUTEPATYPHI:

1. bennamunoB E.M., EdumoBa E.A. DnemeHTbl yHUBEpCalbHON anreOpsl U ee
npuioxeHuid B uHpopmatuke. M.: Hayunsnii mup, 2004. (I'maBa 1, Ynpaxknenus k riase 1)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»:

1. Hymxwun P.  AxnreOpanyeckue THUIBI _JaHHBIX W WX _ WCIOJIb30BAHHE B
nporpamMmupoBanuu, «lIpaktuka ¢yHkMoHaIbHOrO mporpamMupoBanus» (ISSN

2075-8456) 2009 Ne2 (http://fprog.ru/2009/issue2/roman-dushkin-algebraic-data-types/)

MaTepI/IaHBHO-TeXHI/I‘ICCKOG o0OecleyeHne 3aHATHA: A0CKa, BUACOIIPOCKTOP, HOYT6YK.

Tema 2. (24 4.) HekoTopsie moHATHS 001Iel anreOpbl U aOCTPAKTHBIE TUIIBI TAHHBIX

L]env 3ansamuii: yCBOUTH OCHOBHBIE MTOHATHS YHUBEPCAJIbHOMN anreOpbl U METOOJIOTHIO
MPUMEHEHUS ITUX MOHATHI Ha MpUMepax MOAETUPOBAHUS OCHOBHBIX
MaTEeMaTHYeCKUX O0BEKTOB: HHBOJIOIUS, IOMYTPYIINa, MOHOWI, TPYIINa, BEKTOPHOE
IIPOCTPAHCTBO.

dopma npoBeeHUs — 00CYKJIEHHE, PELIeHUE 3a/1a4, ONpoc.
Bonpoce! 1u1st 06cyxneHus:

Yro Takoe roMoMOphH3M U H30MOP(H3M, U B UEM CMBICIT HCIIOIB30BAHMS ITUX MOHATHH B
uHpopmartuke?

Kax onuceiBatoTcs BCEBO3MOXKHBIE peanu3aini a0CTPAKTHOTO TUIIA JAHHBIX B
MaTeMaTuke?

[ToueMy MaTeMaTHYECKUE TIOHSATHUS TOJIE3HBI B MHPOpMaTHKE?

KOHTpOJ’IBHHe BOIIPOCHI:
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1. [Tpocreitmme abcTpakTHBIC TUIIBI AaHHBIX. [Ipumep AT/l nHBOMIONMS ¥ PUMEPHI €€
peanmzanumii. Teopema 0 CTpOSHHUH pean3anuii UHBOIOIMH. ["'oMoMop(hr3M HHBOTIOIUH.

2. [TIpumep AT/ MOJIyTpynna | MpuMmepbl ee peanuszauuud. OnpeneneHue
roMmomoppusmMa u u3zomophusma anreOpanmueckux cuctem. [loHsTHe momanNredOpsl H
MHOXeCTBa  OoOpasyromux anrebpamyeckoil  cucteMbl. [lpumepsl  romomopdusma,
nzomophusma, nojpairedp U MHoOKecTBa oOpasyromux g nonyrpyni. [lonstue npsmoit
CYMMBI aredp Ha MpUMeEpe MONTYTPYIIIL.

3. [Ipumep AT/l monoun u mpumepsl ero peanuzauuu. OnpeneneHue romoMoppusma
1 n3omopdusma anredpandeckux cucteM. [loHsTHE MomanTeOphl 1 MHOXKECTBA 00Pa3yIOIINX
anreOpanyeckoi cuctembl. Ilpumepsl romomopdusma, wuzomopdusma, mnopanredp u
MHOXECTBa 00pasylomuxX Ui MOHOUIOB. [loHsATHE TpsiMON CymMMBblI anredp Ha Ipumepe
MOHOUJIOB.

4. [Tpumep AT]/] rpymnna u npumepsl ee peanuzanuu. OnpeaeneHue romoMmoppusma u
nzomopdmsma anredbpanueckux cucteMm. [loHsTHE MogaNTEeOpHl U MHOXECTBAa 00pa3yONMNX
anreOpamveckoit cucrtembl.  [Ipumepsl ToMomMopdusma, uzoMopdusMa, mHomanredp u
MHOXECTBa O0pa3ylolMX Uil TpyHn Ha npumepe rpynmn. Teopema O KaHOHMYECKOU
peanm3anuy rpymi.

5. I[Ipumep AT/ xommyrtatmBHas rpynma. Ompenenenue romMomMopdusmMa u
nzomMopdusma anredpanueckux cucteM. [loHsTrHe momanreOpsl U MHOXKECTBAa 00pa3yrOIUX
anreOpanmyeckoid cucteMbl.  Ilpumepbl romomopdusma, u3oMopdusMa, Hojanredp
MHO’KECTBa 00pa3yIOIIUX Ui TPYNI Ha MPUMEPe KOMMYTAaTUBHBIX rpym. [loHsTHe npsmoii
cyMMbl anredp. Teopema O KaHOHHYECKOM MPEJCTABICHMHM KOHEYHBIX KOMMYTATHBHBIX
rpym (6e3 nqokaszarenbcTsa). [Ipumep.

6. [Ipumep AT]J] BekTOpHOE MPOCTPAHCTBO U MPUMEPHI ero peanuzanuu. Onpenenenme
romoMopdu3zma u uzoMopduzma anredbpamdeckux cucteM. lloHaTue momanreOpsl U
MHOXECTBa OOpPa3yIONMX alNreOpanveckoil CHCTEMBI. [Tpumepsr TomMomopdu3Ma,
nzomophusma, moganredp M MHOXKECTBA OOpa3yIOUIMX [ BEKTOPHBIX IPOCTPAHCTB.
[TonsTHE IPSIMOI CyMMBI aJire0p Ha MpUMepe BEKTOPHBIX POCTPAHCTB.

7. [Tpumep AT/l pemeTka u npumepsl ee peanusamnuu. OnpeneacHue roMmoMoppusMa u
nzomophuszma anredpanueckux cuctem. [loHaTrue momanreOpsl U MHOXKECTBA OOPA3yIOIIUX
anreOpanyeckoid cuctembl.  Ilpumepsl romomopdusma, uzoMopdusMa, mHojanredp u
MHOKECTBa OOpasyromux ansi pemerkd. [loHarue npsmoil cyMMbl anredp Ha mpuMmepe
PELIETOK.

8. [Ipumep ATJl OyneBa amrebpa u mnpuMmepsl ee peanusauuu. OnpeaeieHue
romomoppuzmMa u uzoMopdusma anreOpamdeckux cucteM. [loHarue mnomanreOpsl u
MHOXECTBa OOpa3yIOUMX aareOpandyeckoil CHUCTEMBI. ITpumepsr romomopdusma,
nzomophuszma, moaanredp U MHOKECTBA 00pa3yIOIIHX /ISl OYJIeBBIX anreop.

9. [Ipumep AT]J] OyneBa anreOpa u mpumepbl ee peanu3anuu. [loHsATHE TpSMOA
CyMMbI OyneBbIx anredp. Teopema 06 nzomopdusme OyneBoil anreGpbl BceX MOAMHOXKECTB
KOHEYHOTO MHOKECTBa IpsiMoii cymme OyieBwix anreop {0,1}.

10. Teopembl 00 wu3omopdu3Me KOHEUHOM OysneBoi anreOpsl anrebpe Bcex
MOJMHOXECTB HEKOTOPOT0 MHOKECTBA.

Crncoxk UCTOYHUKOB U JIUTEPATYPHI:

1. bennamunos E.M., Epumosa E.A. DneMeHTHl yHUBEpCAIBHOM anreOphl U ee
npuiokeHuid B uHbopmatuke. M.: Hayunsrit mup, 2004. (I'nmaa 2,3; YopaxHeHus K
rinaBam 2,3)

[TepedyeHb pecypcoB HHDOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHO# ceTh «HTepHeT»:
1. https://ru.wikipedia.org/wiki/Anrebpanueckas cucrema




MaTepI/IaHBHO-TeXHI/IHCCKOG oOecreyeHne 3aHATHA: JA0CKa, BUACOIIPOCKTOP, HOYT6YK.

Tema 3. (8 u.) UnunuanpHble peann3anuy a0CTPaKTHOTO THUIIA JaHHBIX

L]env 3ansamuii: yCBOUTh OCHOBHBIE MTOHATHS aNreOpbl U HAYYUTh MOAEIUPOBATH Pa3IMYHbIC

THUIIBI JAHHBIX B POTPAMMHUPOBAHUH alreOpanvdecKUMH CPEJICTBAMH U TTIOCTPOCHUE
peanu3auuii TUIIOB JAHHBIX.

dopma npoBeieHUs — 00CYXACHHE, PeLIeHUEe 3a/1a4, OMPOoC.

Bonpocs! 115t 06cyxaeHus:

UYro Takoe peanuzanus aOCTPaKTHOTO THIA JaHHBIX?

YeM oTanyaroTCs Pa3JIMYHBbIC pCaIn3allui TUIIA JaHHOI'O U B YEM J1OJI’KHbBI COBHaHaTB?

Yro Takoe BHIUMCIICHUE B peaTu3allii a0CTPAKTHOTO THIIA TaHHBIX?

KOHTpOJIBHLIe BOIIPOCHI:

1.

10.

11.

[Tonsitne romomopdusma u wuzomophusma anredp. TeopemMa 0O KOMIIO3HIIMH
romoMopdu3mMoB. ToOXIECTBEHHBIN H30MOPGHHU3M. Teopema 00 oOpaTHOM
nzomopdusme.

Ompenenenne wuHunmManbHod anreOpsl  ATJl. Teopema 0 €IUHCTBEHHOCTH
WHULMAJIBHON aireOphl ¢ TOYHOCTBIO 110 u3oMopdusma. [lpumep HHHUITMATBHON
anreOpsl.

Anrebpa tepmoB. Teopema 0 €IMHCTBEHHOCTH TOMOMOp(U3Ma U3 aareOpsl TEPMOB
0e3 epeMEeHHBIX.

OmnpeneneHne ceMaHTHYECKOW SKBUBAJICHTHOCTH Ha MHOYKECTBE 3aMKHYTBIX TEPMOB
Y €ro CBOMCTBA.

OmnpeneneHue CHHTAKCUYECKOM  OSKBHUBAJICHTHOCTHM HAa  MHOXECTBE TEPMOB.
KoHCTpyKIMsT TOCTPOCHHST HMHUIMAIBHOW peanu3auuu U3 anreOpsl TepMoB 6e3
NepEMEHHBIX.

[Tonstre romomopdusma u wu3zomopduszma anredp. OmnpenenceHre HHULHUATIBLHOU
anmreOper  ATJI. Teopema o0 CyIIecTBOBaHMM WHUIMATIbHON anreOpsl. [lpumep
WHULUATILHOMN anreOpshl.

Brruncnenus B nHuIManbHol anredpe. [loHaTHe 0 kKaHOHMYECKOH CUCTeME TEPMOB U
BBIYHCIICHUH B alNreOpe TepMOB.

Beruucnenuss B wHUIManpHOW — anrebpe. OmpeneneHue CHUCTEMBI  ITPaBHI
MIEPETHUCHIBAHUS TEPMOB M BHIYMCIICHUS IO MTPaBUJIaM MEPETHCHIBAHUSI.

Cucrtembl mnpaBwil TEpPEeNUCHIBAaHUS M BblYUCIEeHUS. OmnpeneneHue CXoasIencs
CUCTeMbl NpaBuj. Teopema O cucTeMe MpaBUJl MEPENUCHIBAHUSA, MOCTPOCHHOMN MO
COOTHOIIEHUSM a0CTPaKTHOTO TUIIA JIaHHBIX.

OmnpeneneHne CXOMALICHCS CUCTEMBI TPABWII MEPENHUChIBaHUs TepMOB. [lopsinku Ha
TepMax M HEKOTOphIE CIIOCOOBI JOKa3aTeNbCTBA CBOMCTBA KOHEYHON 3aBEPIIaeMOCTH
CUCTEMBbI TePeNUChIBAHMUS.

OmnpeneneHne CXOAAUICHCS CUCTEMBI IPAaBHJ TEepenHchiBaHus TepMoB. [loHATHE
KPUTHYECKOW TMapel TEPMOB U  METOJ J0Ka3aTelbCTBa CXOAUMOCTH KOHEUYHO
3aBepIIaeMol CUCTEMbI TIPABIII TIEPETIMCHIBAaHUS.

CrucoK UCTOYHUKOB U JTUTEPATYyPHI:




1. beamamunoB E.M., EdumoBa E.A. DrneMeHTHl yHHBEpPCAIbHOW aireOpel U ee
npuioxeHuid B uHopmartuke. M.: Hayunsiit mup, 2004. (I'maBa 4, YnpaxHeHus K
riiase 4)

MatepuanbHO-TEXHUYECKOE 00ecTIeueHUE 3aHATHS: 10CKa, BUACOIPOEKTOP, HOYTOYK.

Tema 4. (8 4.) AnreGpanveckrue MOJCIIHA B TCOPUH 0a3 TaHHBIX

l[ejlb 3AHAMULL: HAay4YUTb UCIIO0JIb30BATh aﬂre6panqecxne cpeacTBa ajid MOACIMPOBAHUA

PEISIIUOHHBIX 0a3 JaHHBIX, MTOJB30BAThCS CTAHIAPTHBIMU CPEICTBAMH IS
(dhopMUPOBaHUS 3aMPOCOB K 0a3aM JaHHBIX.

®dopma npoBeeHUs — 00CyKIEHHE, PELICHUE 3a/1a4, OIpoC.

Bonpocsr 1iist 06cyxaeHus:

YT0 Takoe OTHOILIEHUE?

Hcropust co3panus pesiMOHHOTO MOAX0Aa K 0a3aM JaHHBIX U POJIb alreOphl B MPOIEcce

CI)OpMI/IpOBaHI/ISI 9TOI'0 1nmoaxoJaa.

Jnist yero cTposiTcs anreOpanueckue MO MOHATUH PEISUOHHOTO oaxo/a K 0azam

JAHHEIX?

KoHTpoJIbHBIE BOIIPOCHL:

1.

2.

Pensumonnbie 6a3bl manHbIX. Tesuc Komma. Ilonsthe orHomeHus. AnreOpanyeckas
MojieTh 06a3bl JAHHBIX U OTEepaIliyl HaJl OTHOIIECHUsMU. [IpuMeps! oneparuii.
Anrebpanueckass Mojnenb 0a3bl JAaHHBIX W OINEpalMyd Haj OTHomeHUsAMH. [loHsTHE
OTpaHWYEHHUS LEJOCTHOCTH 0as3bl JaHHBIX. [IpuMepbl OrpaHWYEeHUN IETOCTHOCTH
(pyHKIIOHANTBHAST 3aBUCUMOCTb, OTPAHMYEHHE TIO0 BKIIOYCHUIO, 3aBUCUMOCTH 10
COCTMHEHUIO) U UX alNTreOpanyecKue BhIPaKEHUSI.

[TonsTust cxembl 0a3bl JAaHHBIX, COCTOSHHUSA Oa3bl JAHHBIX, 3ampoca K 0a3e NaHHBIX,
oTBeTa Ha 3ampoc. PensionHast anreOpa oTHomeHwid. OmpeneneHue CXeMbl 0asbl
naHHbIX. Pensumronnas anrebpa 6a3bl JaHHBIX. MOIeTMPOBAHUE COCTOSHUS 0a3bl JaHHBIX
B BUJIE TOMOMOpPQH3Ma.

OrnpeneneHre npeICTaBICHHS M0JIb30BaTeNs. [IoHsITHE YKBUBAJIEHTHOCTH JBYX CXeM 0a3
JaHHEBIX.

Pensmmonnbie anreObpel M MareMatudeckas — Jioruka. CBs3p MeXAy MOHSITUSIMH
OTHOIICHHE W MPEAUKAT, OTICPAIIUSIMHU HAJl OTHOIICHUSIMH U JIOTHYECKUMH OTICPAIlUIMHU U
kBaHTOpamu. Cxema 0a3bl JaHHBIX U JIOTUYECKAsI TEOPHSI.

[TomanreOpbl anreOpbl OTHOLIEHWH M Tpymmna cuMMeTpuu mnoxanreOpsl. Teopema o
B3aMIMHO OJHO3HAYHOM COOTBETCTBUH MEXIy MoAalreOpamMu anreOpbl OTHOIICHUH H
MOATPYMIaMH B TPYIITIE IEPECTAHOBOK JJIEMEHTOB JIoMeHa (0€3 JoKa3aTenbCTBA).
[Ipsimas cymma pensunoHHBIX anreOp. TeopeMa mpeacTaBIeHUUN PENSLIUOHHBIX anredp
KOHEYHOTO THIIA B BHJIC NPSIMOH CYMMBbI HEIPHBOJIUMBIX PEISIIIMOHHBIX anreOp (0e3
JIOKa3aTeNIbCTBA).

Cnycok UCTOYHUKOB M JIUTEPATYPHI:

bennamunoB E.M., EdwumoBa E.A. DneMeHThl yHUBEpCalIbHOW aireOppl U €€
npuioxeHuid B uHpopmaruke. M.: Hayunsiii mup, 2004. (I'maBa 5, YnpaxHeHUs K
riiase 5)




MarepuanbHO-TEXHHYECKOE 00ECTIeYeHHE 3aHATHS: JOCKA, BUACOIPOCKTOP, HOYTOYK.

Tema 5. (16 4.) CtanmapTHBIN A3BIK U1 paOOTHI ¢ PETSAIMOHHBIMU 0a3aMU TaHHBIX

lle]lb 3AHAMULL YCBOUTHb OCHOBHBIC ITOHATHA anre6pbl N HAYYUTD MIOJIB30BATHCA

anreOpandecKuM S36IKOM 3aIIPOCOB K PEIIIIUOHHBIM 0a3aM JaHHBIX U A36IKOM SQL.

dopma npoBeieHUs — 00CYXACHHE, PeLIeHUEe 3a/1a4, OMPOoC.

Bonpocs! 115t 06cyxaeHus:

Yro Takoe cxema 0a3bl JaHHBIX, U 3a4€M CTPOUTH alire0pandeckue MoJeNu cxeM 0a3

JaHHBIX 1 3anp0c0B?

YTo HYKHO YUUTHIBATh NMPH NMPOESKTUPOBAHUH 0a3 TaHHBIX?

KoHTpoJibHBIE BOIIPOCHI:

1.

Pensumonnbii  momxonm k 0azam  gaHHBIX. OOIIHME MPUHITUIIBI TOCTPOSHUS CUCTEM
tuna "kiaueHT-cepBep”. lMcxomHble MPEANOCHUTKYA MOCTPOSHUS WH(GOPMAIMOHHBIX
CUCTEM IOJOOHOrO TUMA: MPEeUMyIIecTBa U HefocTaTku. CocTaBHbIE YaCTH CUCTEM
TUMNA “KIIMEHT-CEpBEpP .

SA3bik 3ampocoB SQL. Omneparopsl si3bika 3anpocoB SQL. CocTtaBieHue 3anpocoB Ha
s3pike SQL 1o TexeTy 3amaum.

[TonsiTust cxembl Oa3bl JNaHHBIX M MpEJICTaBiICHUM moJb3oBarens. [IpUHLHUIIEI
JOTMYeCKOW M (U3MYECKOM HE3aBUCUMOCTH JHaHHbIX. CpelncTBa MOIICPKKH
JIOTUYECKOU 1 (PU3UIECKON HE3aBUCUMOCTH JTaHHBIX B si3bIke SQL.

[IpuHIUIIBI TOCTPOCHUS CHCTEM THITA "KIMEHT-cepBep”. 3amaun u QyHKIIMU cepBepa.
OcHOBHBIE ~TpUHIOMIBI  paboTHl cepepa: s3bIKk SQL, opranuzamus ouepenet,
MOHSATHS TPaH3aKLIMHU, (PUKCALIUH, )KypHaJla, OTKaTa, TpUrrepa.

[IpuHIMOBI TOCTPOEHHUs cHCTeM TUMa "KiIueHT-cepBep". 3amaun U (QYHKUUHU
KIIMEHTCKOM 4actu cuctembl. CocTaB ©U (QYHKIIMH HHCTPYMEHTAIBHBIX CPEJICTB
pa3pabOTKH KIIMEHTCKOM YacCTH.

CrrcoK UCTOYHUKOB U JIUTEPATYPHI:

beanamunos E.M., EdbumoBa E.A. DnemeHThl yHHBEpPCAJIbHOW aireOpbpl U ee
npuioxeHud B uHpopmaruke. M.: Hayunsiii mup, 2004. (I'maBa 5, YnpaxHeHus K
riase 5)

boyman [Ix., Omepcon C., JapHoBcku M. IIpaktudeckoe pykoBoactso mo SQL. M.:
Wznarensckuii 1oMm «Bubsamcey, 2002.

[Tepedens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOMN ceTu «HTepHeT»:
1. http://www.sql-ex.ru

MartepuanbHO-TEXHUYECKOEe ObOecrieyeHre 3aHsATHs: JI0CKa, BHJACONPOEKTOpP, HOYTOYK,
JIOCTYTI B UHTEPHET.

Tema 6. (8 4.) DneMeHThI TeOPUU KaTErOPHIl U WX MPUIIOKEHHUH K MPEACTaBICHUIO 3HAHUN




He.flb 3AHAMULL YCBOUTHb OCHOBHBIC ITOHATHA aJ'Il"e6pr U HAYUYUTb MOACIIMPOBATH OHTOJIOTHH

anreOpandecKuMHU CpeaCTBAMHU.

dopma npoBeieHUs — 00CYXACHUE, PEeLIeHUE 33/1a4, OIPOC.

BOHpOCLI JJIA O6C}’)K,I[CHI/IHI

YT0 TaKOE OHTOJIOTHS?

KOHTpOJIBHBIC BOIIPOCHI:

1.

Omnpenenenne OHTOJOTHA. MECTO OHTOJOTHIA B COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUSX U CUCTEMAX.

[Tpumeps! oHTONMOTHI M MX Mojenel. HemonHoTa, Kak CBOMCTBO OOIIMX OHTOJIOTHIA.
OrpaHu4eHHOCTh TEOPETUKO-MHOKECTBEHHOT'O MPEACTABIEHUS OHTOJIOTUH.
Onpenenenne Teopun kareropuil. [Ipumepsl kKaTeropuid.

Omnpenenenne teopun kareropuil. [Ipumepsl npencTaBiieHuss OHTOJIOTMM CpeACTBaMHU
TEOPHUH KaTErOpUH.

Crncoxk MCTOYHUKOB U JIUTEPATYPHI:

beanamunos E.M., EdumoBa E.A. DnemeHThl yHHBEpCAJIbHOW aireOpbpl U €€
npunoxkeHudd B uHdopmaruke. M.: Hayunsrit mup, 2004. (I'maBa 1, YnopaxHenus k
riase 1)

[Tepeuenp pecypcoB HHPOPMAITUMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTn « UHTepHeT»:
1. https://ru.wikipedia.org/wiki/OnTonorus (uHpOpMaTHKa))

MaTepI/IaHBHO-TeXHI/I‘leCKOe o0OecrieueHHEe 3aHITHUA: A0CKa, BUACOIPOCKTOP, H0yT6y'K.

9.2. MeTtonuyeckue yKa3zaHUs JJIsi 00yUYaIOIUXCsl 0 OCBOSHUIO TUCIIUTIITMHBI

HaumenoBanue Koua- Bomnpocs! qiis usyuenust Jlureparypa

pasaeJa BO

AUCHHUILINHBI 4acoB

Anrebpanyeckoe 8 [IpuMepsI TUIIOB TaHHBIX B benanamunos E.M.,

MOJEIIUPOBAHUE nporpammupoBaHuu. [lonstue Edumona E.A. DnemeHThI

TUIIOB JIaHHBIX anreOpanyecKoi onepanuy, YHUBEPCAILHOU anreOpsl 1
aApHOCTH U TUMN onepanuu. [loHdaTre | ee NpUIOKEHU B
CUTHATYPHI U ONPEJIEIICHHE uHpopmaruke (c.7-20).
anreOpandecKoi CHCTEMBI. VYnupaxkHeHus K riase |

MopenupoBaHue TUIIOB JaHHBIX B (c.21-24)
BUJIE aIreOpanyecKux CUCTEM.
[TonsaTHEe Tepma B 3alaHHON
CUTHaType M BEpHOTO PaBEHCTBA
JIBYX TEPMOB JJIs 33/JaHHOM
anreOpanvdecKoil CUCTEMBI.
Onpenenenne abOCTPaKTHOTO THUIIA
JAHHBIX U TIPE/ICTABICHHE
a0CTPaKTHBIX THIIOB JJAHHBIX B BHJIC




anreOpanyecKux TEOPH.
Anrebpanueckue CUCTEMBI KaK
peanuzanuu (Mojiean) adCTPaKTHBIX
THUIIOB JAHHBIX.

Hexoropsie
[MOHATHUA 00LIEN
anreOpsl U
a0CTPaKTHBIC THUITHI
JAHHBIX

24

[Tpumepbl aOCTPAKTHBIX THUITOB
JAHHBIX C OJTHOM WJIH ABYMS
oTepaIusIMu: MOIyrpymmna
(CBOMCTBO acCOIMATUBHOCTH
OTIepallnu ), MOHOH]I, TPYIIIA,
KOMMYTaTHBHAs TPYIINA, U UX
MO/ICITH.

[Monstne romomMopdusma u
nzomopdusma anredp. [Ipsmas
cymma anredp. 3aganue anreop
MHOECTBOM 00pa3yommx U
COOTHOLIEHUH. Peanu3anus oqHoro
THUTIA TAHHBIX B ApyTuX. [Ipumepbl
a0CTPaKTHBIX TUIIOB: MOPSJIOK,
JTMHEHHBIN TOPSIIOK, rpad,
HaIpaBJIEHHBIN rpad, nepeso,
CTpYKTypa (cucteMa ¢ OMHapHBIMU
oTepausIMy min ¥ max u
€CTECTBEHHBIMH COOTHOIICHUSIMHU
JUIs HUX), Oy7nieBa anreopa.

bennamunon E.M.,
Edumona E.A. DiiemeHTHI
YHHUBEpPCAIbHOU anreOphl 1
€€ MPUJI0KEHUH B
nHpopmatuke (c. 25-45,
55-72).

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

NHannmansHbIC
peanu3anuu
a0CTPaKTHOTO THIIA
JIaHHBIX

CBobonHas anredpa u
UHUIMallbHas anreopel. Teopema o
CYIIIECTBOBAaHUH U €JUHCTBEHHOCTH
WHUIMAIBHBIX aJreop.

[TonsiTHe BHIYHCIICHUST B
WHUIMAIBHOH anreope.
KaHnoHnueckuii BUi TEPMOB.
CucreMbl paBUII EPENUCHIBAHUS
U QJITOPUTMBI IPUBEICHUS TEPMOB K
KaHoHHU4eckoMy Buny. [lonarus
KOH(JIIOPHTHOM, KOHEYHO
3aBEpIIAEMON U CXOIAIICHCS
CUCTEMBbI IIPABUJI TIEPENUChIBAHMS.
Kputepuu cxoqumoctu mpaBuil
NIEPETHCHIBAHUSI.

bennamuuos E.M.,
Edumona E.A. DnemeHThI
YHHUBEpCaAIbHOU alreOphl U
€€ MPUJI0KEHUH B
nHpopmaruke (c. 79-101)

Anrebpanueckue
MOJICTTH B TCOPHH
0a3 JaHHBIX

Onepanuu HaJl OTHOIICHUSIMHU.
Cxema 0a3bl JaHHBIX U €€
Npe/ICTaBICHHUE areOpandecKUMU
cpenctBamu. Pensunonnas anredpa
0a3bl JaHHBIX.

AnreGpanyeckoe MOJEIUPOBAHHE
MIPEICTABIICHHE MOJIH30BATEIIS.
DKBUBAJICHTHOCTh CXeM 0a3
JAHHBIX ¥ U30MOPPHU3M
COOTBETCTBYIOIIUX MM
PETSAIMOHHBIX anreop.

beunamunon E.M.,
Edumona E.A. DnemeHTbI
YHHMBEpCaJIbHOU ajreOphl U
€€ MPUJI0)KEHUH B
uHpopmaruke (c. 118-143)
VYnpakHeHus K riase 6
(c.144-147)




Anrebpanueckas CTpyKTypa
PEISIUOHHBIX anreop.
Hepasnoxumele pensinuoHHbIE
anreOpbl. Teopema 0 KAHOHMYECKOM
Pa3I0KEeHUH PENALMOHHBIX anreop
B [IPSIMYIO CYMMY HEIIPUBOJIUMBIX.

CranpapTHbIif 361K | 16 SA3pixk SQL. Omnepartops! s3bIKa: boyman [Ix., Omepcon C.,
TSl pabOoTHI C CREATE TABLE, DELETE, JapHoBcku M.
PENSALMOHHBIMU INSERT, UPDATE. [IpakTrueckoe
0a3amMu JTaHHBIX Azpik SQL. Oneparop SELECT u | pykoBoactso o SQL.
€ro BbIPa3UTEIbHbIE BO3MOKHOCTH.
3arpocsl, UCTIOJIB3YIOINE VYnpakHeHus 1 3aJ1auu.
IpyNIIMPOBAHUE.
[TocTpoenue 3anpocos ¢ http://www.sql-ex.ru
NI0J[3aIIPOCAMH VISl BBIPAKEHUS (20 oOyuaromux 3a1a4)
CJIO’KHOM MH(POPMAIIMOHHOH
notpedbnoctu. @opMupoBaHue
CJIOHBIX 3aIlIPOCOB.
OnemeHTsl TeOpUH | 8 [Ipumepsb! 001IKX MOHATUI U UX bennamuuos E.M.,

KaTeropui 1 ux
IIPUIOKEHUN K
IIPEJICTaBICHUIO
3HAHUI

Mopener. HermomHoTa, Kak
CBOMCTBO OOIINX MOHSTHIA.
OrpaHn4eHHOCTh
TEOPETUKO-MHOKECTBEHHOT'O
MpeACTaBICHUS MOHATUH.
Omnpenenenye TEOpUU KaTETOPUA.
ITpumepsi.

OmnpeneneHre OCHOBHBIX TEOPETUKO
KaTeropHsIx onepauuii. [Ipumepsr
MpeICTaBICHUSI TIOHSATUI
CpenCcTBaMU TEOPUH KaTETOPHUH.
[TonsiTie pyHKTOpa U NPUMEHEHUE
€ro JJisl MOJICTUPOBaAHUS
peaym3anyii GopMaTbHBIX TOHITHIA.

Edumona E.A. DriemeHTHI
YHHUBEPCAIBHOHN anreOpsl U
€€ MPUJI0)KEHUH B
nHpopmaruke (c. 104-109)

Meronudeckue peKOMEHIANH [0 OPTaHU3alUN CaMOCTOSTEIbHOM paOOThI

OcBoeHMe TUCHUIUIMHBI «AJredpanyeckue CTPYKTYphl B IPOrpaMMHUPOBAHUN» MpPEAIoaraet
AKTUBHYIO CAMOCTOSITENIbHYIO paboTy cTyaeHTa. CaMocTosiTenbHas padoTa CTy/IEHTa COCTOUT U3:
MOATOTOBKM K JICKIIMAM W CEMUHapaMm (YTEHUI0O U YCBOCHHUIO COOTBETCTBYIOIIEH
JIUTEepaTyphl, ykazaHHOW B Tabmune «llmaHbl ceMUHApCKUX 3aHATUN», a TakKe KOHCIIEKTOB
NpEeABIYIINX JEKIUN U JOTOTHUTEIBHOU TUTEPATYPHI);
BBITIOJIHCHHSI IOMAIITHUX 3aJaHUM;
BBITIOJTHEHUS IOMAIIIHUX WHIMBUYalbHBIX KOHTPOJIBHBIX paboT;
MOJITOTOBKH K KOHTPOJIBHBIM paboTaMm, 3a4eTy U IK3aMEHY.
CamocrosTenbHass padoTa CTyIeHTa SBISIETCS BaXKHBIM KOMIIOHEHTOM oOyueHusi. CTyIeHT
00s13aH TPHUXOJIUTh Ha JEKIUHM U CEMHUHApPbHl MPEABAPUTENHHO TMOATOTOBHUBIINCH YK€ TIO
MPOMJICHHBIM T€MaM, KOTOPbIE UCIIOJIb3YIOTCS B TEKYIIUX JICKIUAX U CEMUHApaX.




lpunoscenue 1
AHHOTANUSA AUCHUITJIINHBI

Jucuumnuna «Anredpandeckue CTPYKTYpbl B IIPOTPaMMHUpPOBAaHUN» DPEATU3YETCS Ha
OTneneHuu WHTEIUIEKTyallbHble CHCTEMBbl B TyMaHMTapHOU cdepe kadenpoil maremaruku,
JIOTUKU U MHTEJUIEKTYaJbHBIX CUCTEM B T'yMaHUTapHOU cdepe B 7 u § cemecTpax.

Lenv oucyunaunvi: B mpouecce o0ydeHus anredpe mpecieayroTcss Heckoibko neneil. OnHa u3
HUX — MOATOTOBHUTH BBITYCKHUKA, YMEIOIIETO UCIIOIb30BaTh MaTeMAaTHUYECKHUE METO/IbI aareophl,
ee TMOHATUSA U cpelcTBa B uMHpopMaTuke. Jlpyroil menpio Kypca MOXKHO CUMTATh OOydeHHE
clIymatreneil  COBPEMEHHOMY  MaTeMaTH4YEeCKOMY  A3BIKY, CTWIIIO  alreOpandyeckoro
MOJICIMPOBAaHUsT B MH(POpPMATUKE M MPUOOPETEHHE y CTYJCHTOB HABBIKOB MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS C HCTIOIb30BAaHUEM COBPEMEHHBIX aTre0panyecKux CpeiCTB.

3a0aua Oucyunnunvl: OCBOCHHE 0a30BBIX MaTeMaTHMYECKUX HOHATUI anreOpbl W HaBBIKOB,
HEOOXOIUMBIX ISl TOJNy4eHUs TpeOyembIX KOMIETEHIMH B 00JacTH WHGOPMATHUKH,
MPOrpPaMMHUPOBAHUS U MOJIETHUPOBAHUSI.

Hucyunnuna nanpasnena Ha opmuposanue ciedyrouwux KOMnemeHyui:

OIIK-2 - CmocobeH mony4arh 3HaHHUA B O0JIaCTH COBPEMEHHBIX MpPOOJIEM HayKw,
TEXHHUKU ¥ TEXHOJOTUU HHPOPMATHKHU, TYMAHUTAPHBIX, TUHTBUCTUYECKUX, U COLIMATBLHBIX HAYK;

I[IK-1 - CroocobeHn pa3pabaTeiBaTh aITOPUTMBI  00pabOTKH  WHGOPMAIUK  C
MCIIOJIb30BaHUEM COBPEMEHHBIX MAaTEMaTUYECKUX METOOB;

[1K-2 - CnocobeH mpeAcTaBisaTh pe3ybTaThl UCCIENOBaHUN U pa3paboToK B (hopmax
OTYETOB, pedepaToB, MyOIUKaUil U MyOIUIHBIX 00CYKACHUH;

[IK-7 - CnocobeH K ydYacTHiO B pa3paboTKe apXHTEKTyp HHGOPMAIMOHHBIX H
WHTEIJIEKTyallbHBIX CUCTEM;

[IK-9 - CnocobeH NpUMEHSATh METOIbl aHAIM3a BapHAHTOB, Pa3pabOTKH U IOUCKA
KOMITPOMUCCHBIX PELICHHH.

B pesynbpTrare uzydeHus: JUCHUIIINHBI CTYACHT JTO0DKEH:

Suamo:

® OCHOBHBIC MMOHSTHUSI YHUBEPCAIBHOMN alreOps;

® [pUMEphl OCHOBHBIX aJITeOpandecKux CTPYKTYP;

® OCHOBHBIC HaNPABJICHUS NMPHIIOKEHUH anreOpsl B UHPOpPMAaTHKE;

® omepaIuu PesaIMOHHON anreOpsl Ak MOACTHUPOBAHUS ONepalii B 0a3ax JTaHHBIX;
® [poCTeiIHe anredpandecKue ornepalyn, UCIoJIb3yeMbI€ B MPEICTABICHUN 3HAHUH.

Ymemns:
® pemarh TNPOCTHIE 3a7add 10 anreOpanueckoMy MOJCIMPOBAHUIO THUIIOB JIAHHBIX B
MPOrpaMMHUPOBAHUY;
® CTpouTh anredpandeckue 3ampochl U 3anpockl Ha SQL k pensiuoHHolN 6a3e TaHHBIX.
Bnaoemw:

anreOpandecKor TEPMUHOIOTHEH W HaBBIKAMHU MO/ICITHPOBAHHUS;

MPOCTEHIIMMU HABBIKAMU PELICHUS alreOpandecKux 3aaad;

si3IkOM SQL j1y1s1 paboThI ¢ 6a3aMu JaHHBIX;

MPOCTEHIIIMMH HABBIKAMU TPEICTABICHUS 3HAHUI alreOpandecKuMu CpeICTBAMHU.

HO JOUCIHUIIJIINHE HpCI[yCMOTpeHI)I CJ'IGIIYIOHII/IC BHU/IbI KOHTpOJ'ISII TGKYIIII/II\/’I KOHTpOJ'II)
ycreBaeMocTd B (popMe YCTHBIX OTBETOB Yy JIOCKHM, BBINOJHEHHS MUCHBMEHHBIX JOMAaITHUX
3aJaHiii W HaNMCaHHWs KOHTPOJIBHBIX paboT, MPOMEXYTOYHasi arTecTanus B ¢opMme 3adera C
OIICHKOM M DK3aMeHa.

0611_[2151 TPYAOCMKOCTb OCBOCHUS JUCIHUITIIMHBI COCTABIIACT 7 3a4ETHBIX CAUHUII.
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JIMCT UBMEHEHMIA
Ne | Tekcr aktyanusanuu win npuiaraemsii K P11/ noxymenT, Mata Ne
COZIepKAIUN U3MEHEHM S IIPOTOKOJIA
1 | Ilpunoxenue Nel 08.06.2020r 6

1. O6pa3oBarenibHble TexHOJ0ruN (K .4 Ha 2020 r.)

B nepuos BpeMEHHOro HMpPUOCTAHOBIEHHS MOCEUIEHHUsS OOydarolIMMUCS MOMEIEeHUH U
tepputopun PITY. nns opranuzanmmm ydeOHOTo mpormecca ¢ HPUMEHEHHEM 3JIEKTPOHHOIO
o0yueHHMsI M JUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH MOIYT OBITh MCIOJb30BaHbI
cienyrole 00pa3oBaTeIbHbIE TEXHOIOTHH:

— BUJICO-JICKIIUH;

— OHJIAMH-JIEKLIUU B PEKUME PEaIbHOTO BPEMEHU;

— JJIEKTPOHHBIE YUeOHUKH, yueOHble TOCOOUs, HayYHble U3aHUS B DJICKTPOHHOM BHJIE U
JOCTYTI K MHBIM 3JICKTPOHHBIM 00pa30BaTEeIbHBIM pecypcam;

— CHCTEMBI JJIS DJIEKTPOHHOT'O TECTUPOBAHMUS;

— KOHCYJIbTAllUH C UCIIOJb30BAHUEM TEIEKOMMYHUKALIMOHHBIX CPEICTB.

2. Ilepevenp b/l u UCC (k n. 6.2 na 2020 r.)
Ne HaumenoBanue
1/
i
1 | MexnyHapoaHbie pedepaTHBHBIC
HaykoMmeTpudeckue b/I, 1ocTynmHbie B paMKax
HanuoHaIsHOM noxnucku B 2020 r.

Web of Science

Scopus
2 | IlpodeccronanbHble MOMHOTEKCTOBBIE b1,
JIOCTYIIHBIE B paMKaX HallMOHAIBHOU MOMTUCKHI
B 2020 1.

XKypnaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypnans! Taylor and Francis
3 | [IpodeccroHaabHbIC MOTHOTEKCTOBBIE b]]
JSTOR
W3manns mo oO1eCTBEHHBIM 1
TYMaHUTapHBIM HayKam
DnexTpoHHas 6ubimoTeka
Grebennikon.ru
4 | KomnberoTepHble CIIpaBOYHbIE TPABOBbIE
CHUCTEMBI

Koncynbrant [1mtoc,

l'apant

3. CocraB nporpammuoro odecnedyenus (IIO) (k n. 7 na 2020 r.)



Ne | HaumenoBauue [Ipoussox Cooco0
n/ I10 UTEINb pacnpocTpaHeHus
Il (muyenszuonnoe unu
c60000HO
PACNPOCmMpansemo
e)
1 | Adobe Master Adobe JIULIEH3UOHHOE
Collection CS4
2 | Microsoft Office | Microsoft | nuneH3noHHOE
2010
3 | Windows 7 Pro Microsoft | aueH3snoHHOE
4 | AutoCAD 2010 Autodesk | cBoOOIHO
Student pacnpocTpaHseMoe
5 | Archicad 21 Rus | Graphisoft | cBobonHO
Student pacmpocTpaHsieMoe
6 | SPSS Statisctics IBM JIMLIEH3UOHHOE
22
7 Microsoft Share | Microsoft | aueH3snoHHOE
Point 2010
8 | SPSS Statisctics IBM JIALIEH3UOHHOE
25
9 | Microsoft Office | Microsoft | nmuIIeH3MOHHOE
2013
10 | OC «AnbT 000 JINIEH3UOHHOE
O6pazoBanue» 8 | «bazanbt
CIIO
11 | Microsoft Office | Microsoft | aunensuonnoe
2013
12 | Windows 10 Pro | Microsoft | aunensuonnoe
13 | Kaspersky Kaspersky | nuuensuonnoe
Endpoint Security
14 | Microsoft Office | Microsoft | nmuIIeH3HMOHHOE
2016
15 | Visual Studio Microsoft | THUIIEH3MOHHOE
2019
16 | Adobe Creative Adobe JIALIEH3UOHHOE
Cloud
17 | Zoom Zoom JINIEH3UOHHOE




