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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

JuctunnnHa «Anredpandeckue MeTonbl B MHPOPMATHKE» OTHOCHTCS K BAPHATHUBHOM YacTH
6noka b1 nucrunmuH no BeI6OpY yueOHOIO IIIaHa.

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 pE3YIbTATE OCBOCHHUA OUCHUILIMHBI

2. CTpyKTYypa AUCHUIINHBI

CTpyKkTypa IMCUMIIMHBL) 1 04HOM GOopMBbI 00y4YeHust
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISET 7 3.€., 252 4., B TOM 4HUCIIe KOHTAKTHAs pabota

bopMHUpYIOTCST  3HAHUA,
HEOOXOUMBIC ISl U3YUYCHUS CIEAYIOIUX JAUCHIUIUINH U MPOXOXKIEHUS MPakTUK: OHTOIOTHUU B
MPEJCTABICHUN 3HAHU; ba3bl JTaHHBIX.

YMEHUA W BJIAJICHUA,

o0yyJarmmxcs ¢ npenogasareneM 98 4., caMocTosiTenbHas padoTa oOyyaromuxcs 136 .

Ce Bunpl yaeOHO# paboThI
Me (B yacax)
CT KOHTaKTHas C
p |Je |Ce a
KII | MH M
U | Ha 0
p c
T
0 ®opmbl
IIp s
TEKYILIETO
A a6 T KOHTPOJIA
Ne Paznen ™ opa N YCIIEBAEMOCTH,
/1 | IUCIUILTUHBI/ TEMbI :E Ttop | [IpomexyTou- J; bopma
Hble | Has MIPOMEXKYTOUHOM
;I; 3aH | aTTecTalus ;{ aTTecTaluu (no
SITH cemecmpam)
Hs a
m |7 s
a p
a
0
0
T
a
Anreopanuyeckue |7
MeTO/bI B
uHpopmaTuke.

1 Anrebpanyeckoe 4 8 16 Orenka
MOJICIMPOBAHUE BBITIOJIHCHUS
THTIOB JJAHHBIX MPAKTUYECKUX

3aJaHui

2 Hexkotopsie 4 24 30 Kontposnbnas
MOHSTUA O0LIEH paborta
anreOpsl U
a0CTpPaKTHBIC THUITBI
JTAHHBIX

3 NuunuanbHbie 8 8 24 Onenka
peanuzanuu BBITIOJTHEHUS
abCTpaKTHOTO MPaKTUYECKUX
TUIIA JAHHBIX 3aJJaHuU
[TpoMexxyTouHas 18 | 3ader ¢ oueHKOM

aTTecTanus




Hroro 16 | 40 88
Aaredpanuyeckue |8

MeTOo/bl B

uH(popMaTuke.

4 | Anrebpanyeckue 4 8 6 Onenka
MOJIENIU B TEOPHUH BBITIOJTHEHUS
0a3 JaHHbBIX MIPAKTUYECKHUX

3aJaHui

5 CrangapTHbIi 4 16 16 KOHTPOJIbHAS
SI3BIK J17151 pabOTHI C pabora
PENSILIMOHHBIMU
0asaMu JAHHBIX

6 DNIeMEHTHI TEOPUHU 2 8 8 Ornenka
KaTeropui 1 ux BBITIOJTHEHUS
MIPUJIOKEHUN K MPAKTUYECKUX
MPEACTaBIECHUAIO 3aaHui
3HAHUU
[IpomexyTouHas 18 18 9K3aMEH
aTTecTanus
Uroro 10 | 32 18 48

3. Coaep:xaHue TUCUMILINHBI

Ne | HammenoBanue Coaepxanne

n/n | pasaena IMCUMILUIUHBI

Anredpanuyeckue
MeTO/ibl B
uHdopmaTuke.

1. | AnreGpandeckoe [Tpumeps! TUIIOB JaHHBIX B porpaMMupoBaHuu. [lonsTue
MO/IETTUPOBAaHUE TUIIOB anreOpandecKoi onepanuu, apHOCTh U THIT OTIEPALIUH.
JAHHBIX [ToHsiTHE cUrHATYpHI U OIIpeieTIeHUe anre0panyeckoi

cucTeMbl. MoieTMpOBaHKE TUIIOB TaHHBIX B BUJIE
aNreOpandecKuxX CUCTEM.

[TonsiTue TepMa B 3aJJTaHHOM CUTHAaType W BEPHOTO PABEHCTBA
JBYX TEPMOB JJIsl 33/1aHHON alreOpandecKoi CUCTEMBI.
Omnpenenenne aOCTPaKTHOTO TUTIA JAHHBIX U MIPEICTABJICHHE
a0CTpPaKTHBIX TUIOB JaHHBIX B BUJIE alreOpandecKux TEOpUi.
AnreOpanueckue CUCTEMBI KaK peann3auu (MOJIEIH)
a0CTPaKTHBIX THUIIOB JAHHBIX.

2. | Hexotopsle NOHATHUS [Tpumepb! aOCTPaKTHBIX TUIIOB JAHHBIX C OJHOM WM ABYMS

o0meit anreOpsl 1
aOCTpaKTHBIC THITHI
JTAHHBIX

OTepaLUsIMU: TOIYTpYyIIa (CBOMCTBO aCCOLMATUBHOCTH
orepaiu), MOHOU/, FpyIna, KOMMyTaTHUBHas TPYIIa, U UX
MOJIEJIH.

[TonsTre romomopduzma u nzomopduszma anredp. [psmas
cymma anrebp. 3agaHue anredp MHOKECTBOM 00pa3yroIIuX U
COOTHOIIeHUH. Peanu3aiius oTHOTO THUIIA JAHHBIX B IPYTHX.
[Ipumepbl aOCTPaKTHBIX TUIIOB: HOPSAOK, TUHEHHBII
MOPATIOK, rpad, HallpaBJICHHBIN rpad, 1epeBo, CTPYKTypa
(cucteMa ¢ OMHAPHBIMU OTMEPAIMSIMHU Min ¥ max u
€CTECTBCHHBIMU COOTHOIICHISIMU IS HUX ), OyJieBa anreopa.




WnannmansHbIC
peanuzanuu
a0CTPaKTHOTO THMA
JaHHBIX

CBoOopanas anredpa 1 MHULMANIbHAS anreOpbl. Teopema o
CYIIIECTBOBAHHUH U €MHCTBEHHOCTH HHHUIIMATHHBIX alreop.
[ToHsITHE BEIYKMCIICHUSI B HHUIIMATHLHOU anredpe.
Kanonuueckuii Bun TepMoB. CUCTEMBI TIPABHIT
MEePETHCHIBAHUS U AITOPUTMBI IPUBEICHUS TEPMOB K
KaHOHWUYEeCKOMY BUAY. [IOHATHS KOHMIIOIHTHON, KOHEYHO
3aBepHIaeMoN U CXOSIIEHCS CUCTEMBI TPaBUIT
nepenuchiBanus. Kpurepun cXoauMOCTH MPaBUIT
MIEPETUCHIBAHMS.

[Taker Mathematica u ero BO3MOYKHOCTH JJIsl PEIICHUS
YHUCIIEHHBIX 33724 U 3a7a4 CUMBOJIbHBIX MAaTEMaTHIECKHIX
BBIYUCIICHUI Ha KoMIbIoTepe. O011Iee onrcanmne padoThl
MAaKeTa U €ro BO3MOXKHOCTEH.

AJiredpanyeckue
MeTOoJbl B
uHpopmaTuke

Anrebpanyeckure MOJEIN
B Teopuu 0a3 TaHHBIX

Omneparnuu Haj oTHOIIEHUSIMU. CxeMa 0a3bl JaHHBIX U €€
MpeJicTaBIeHNe anre0pandyecKuMu cpecTBaMu. PensinonHas
anreOpa 0a3bl JAaHHBIX.

AnreGpanyeckoe MOJEINPOBAHUE MTPEICTABICHHIE
MOJIb30BaTeNsl. DKBUBAJIIEHTHOCTh CXeM 0a3 JaHHBIX U
M30MOP(H3M COOTBETCTBYIOIIUX UM PEIIAIIMOHHBIX anreop.
Anrebpanyeckasi CTpyKTypa pesiuOHHBIX aiareop.
Hepasnoxumsle pensunonnsie anredpsl. Teopema o
KaHOHMYECKOM Pa3JIOKEHUU PEIIAIIMOHHBIX alNreOp B MPSMYIO
CYMMY HENPUBOANMBIX.

CraHnapTHBIN S3bIK IS
paboThI ¢
pENSIIIMOHHBIMU Oa3aMu
JaHHBIX

Azbik SQL. Omneparopst si3bika: CREATE TABLE, DELETE,
INSERT, UPDATE.

SA3pixk SQL. Omneparop SELECT u ero Belpa3uTenbHble
BO3MOXHOCTH.

3anpocsl, UCIOJIb3YIOLIME IPYNITUPOBAHHUE.

[TocTpoenue 3anpocoB ¢ NOA3aNPOCAMHU Il BBIPAKEHUS
CJIO’KHOW MH(POPMALIMOHHOM moTpedHocTH. DopMUpOBaHHE
CJIO’KHBIX 3aIPOCOB.

DneMEHTHI TEOPUH
KaTeropui 1 ux
MIPUJIOKEHUN K
MPEICTABIEHUIO 3HAHUI

[Tpumeps! 00muX MOHATUH U UX Mojeneil. HemomHoTa, Kak
CBOMCTBO 00UMX MOHATHH. OrpaHUYEHHOCTh TEOPETUKO-
MHO>KECTBEHHOT'O MPEJCTABJICHUS TOHITHH.

Omnpenenenne Teopun kareropuid. ITpumepsr.

OrnpeneneHre OCHOBHBIX TEOPETHUKO-KATETOPHBIX ONEpALUi.
IIpumepsl npeacTaBieHns NOHATHN CPEICTBAMU TEOPUH
KaTeropuil.

[lonatue GpyHkTOpa U IPUMEHEHHE €TI0 ISl MOJIECITUPOBAHUS
peanu3aiuii GopManbHbIX TOHATHH.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

OO0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Ne .

o/ HaumenoBanue Buabi yueonoii HNudopmannonnbie 1 00pa3oBaresbHbIE
I pasaeJa padoThI TeXHOJIO0THH

1 2 3 4




Anrebpanueckoe Jlexus 1. BBoanas nexnus-6ecena.
MOJIETTUPOBAHUE
THUIMOB JAaHHBIX Cemunap 1,2 CemunHap-o0CyKeHne
Jlexmug 2 TeopeTnueckas JEKIU.
Cemunap 3,4 Cemunap-o6cy:xaenue. Ilpaktukym mno
pELIeHUIO 3a/1a4.
KoncynbTupoBanue nocpeacTsoM
CamocTosiTenbHa | JIEKTPOHHOM MOYTHI
g paboTa
Hekoropsie nonsitus | Jlekuus 3 Teopernueckast TeKIUs.
oOmeit anreOpsl U
abctpakTtHblie Tunel | Cemunap 5,6 CemuHnap-o6cyxaenue. [lpaktukym mo
TAHHBIX PEILICHHUIO 3a/1a4
TeopeTnueckas JEKIU.
Jlexmus 4
Cemunap-o6cyxaenue. [Ipaktukym 1o
Cemunap 7-9 pELIEHUIO 3a/1au.
TeopeTnueckas JEKIUSI.
Jlexuus 5 Cemunap-o6cyxaenue. IIpaktukym o
pELICHHUIO 3a/1a4.
Cemunap 10-12 | KoHCcynpTHpOBaHUE U IPUEM TOMAIIHUX
3aJlaHuH OCPEICTBOM 3JIEKTPOHHOM MOYTHI
CamocrosiTenbHa
g paboTa
HNuaunnanbHble Jlekiusa 6 Teopernueckas JIEKIUSL.
peanuzanuu
abctpaktHoro Tuna | Cemunap 13 CemuHap-o6cyxaenue. [Ipaktukym o
TAHHBIX pEIICHUIO 3a/1a4.
TeopeTnueckas JEKIU.
Jlexmsa 7
CemuHnap-o6cyxaenue. [Ipaktukym mo
Cemunap 14 pELIEHHIO 3a1au4.
TeopeTnueckas JeKIusI.
Jlexuus 8 CemuHap-o6cyxaenue. [Ipaktukym o
PEILICHUIO 3a/1a4.
Cemunap 15,16 | KoHCcynpTHpOBaHUE U IPUEM TOMAIIHUX
3aJlaHui OCPEICTBOM 3JIEKTPOHHOM 1OYTHI
CamocrosiTenbHa
g paboTa
Anrebpanueckue Jleximnsa 9 TeopeTnyeckas JEKIUSI.

MOJICTIH B TCOPHH
0a3 Ja”HHBIX

Cemunap 17-20

CamocTosiTenbHa
g pabora

Cemunap-o6cyxaenue. [Ipaktukym mo
pELICHHUIO 3a/1a4.

KoncynbTupoBanue u npuémM JOMAIIHUX
3aJlaHui OCPEICTBOM BJIEKTPOHHOM MOYTHI




5 | CraHmapTHBIN SI3BIK
JUTSE pabOTHI C
PEISIIIMOHHBIMH
Oa3zaMu JaHHBIX

Jlexug 10

Cemunap 21-22

Jlexmsa 11

Cemunap 23-24

Jleximga 12

Cemunap 25-26

TGOPCTI/I‘IGCKaﬂ JICKII M.

Cemunap-o6cyxaenue. [Ipaktukym 1o

PELICHUIO 3a/1a4.
TeopeTnyeckas JEKIU.

Cemunap-o6cy:xaenue. Ilpaktukym mno

pELIEHUIO 3a/1au.
TeopeTnyeckas JeKIUsI.
[IpesenTanus

Cemunap-o6cyxaenue. Ilpaktukym o

PEIICHUIO 3a1a4.

Hcnonbs30BaHne HHTEPHET-PECYPCOB.

CaMocTosTenbpHa
g paboTa
6 | DmeMeHThI TeOpUM Jlexmsa 13 TeopeTuyeckas JEKIUSI.
KAaTeropuii U Ux
MIPUIIOKEHUHN K Cemunap 27 Cemunap-o6cyxaenue. [Ipaktukym mo
MPEJICTaBICHUIO pELICHUIO 3a/1ad.
3HAHUI TeopeTnueckas JEKIU.
Jlexnus 14

Cemunap 28-29

Jlexmus 15

Cemunap 30

Jlexiug 16

Cemunap 31-32

Cemunap-o6cy:xaenue. Ilpaktukym mno

pElIeHUIO 3a/1au.
TeopeTnueckas JeKIUsI.
[IpesenTanus

Cemunap-o6cyxaenue. [Ipaktukym mo

PEILICHUIO 3a/1a4.
Teopernueckast TEKIUs.
[IpesenTanus

Cemunap-o6cyxaenue. [IpakTukym mo

pELICHUIO 3a/1a4.
KommnsrorepHoe TectupoBanue

5. Ouenka nJIaHUPyeMbIX Pe3yJbTATOB 00y4YeHMsI
5.1. Cucrema onieHUBaHUS

Dopma KoHmpoaa Cpok omuemnocmu Makc. konuuecmeo
oannoe
3a oony Bcezo
pabomy
Texynui KOHTPOJIb:
e Omnpoc (1—5) 2—I16uenenu 5 6annos 20 6amioB
® oM. 3a7aHue (TemMbl 1—5) 2—16 Henenun 5 6aios 20 6amioB
® KOHTp. paboTta (Tembl 1—3) 10 menenst 20 6amnoB 20 GamioB
IIpomerxyTouHast arTecTalys 3K3aMeH) 17 nepens 40 6annoB




Hroro 3a cemecTp (AUCIUIUIHHY) 100
0ayu10B
TeKymmii KOHTPOJIb:
® onpoc (6—8) 2—11uenenu 5 6auioB 20 6amioB
® 10M. 3a7aHue (TeMbl 6—S8) 2—11 Henenn 5 OayuIoB 20 6aIoB
® KOHTp. pabota (Tembl 6—7) 12 nenens 20 6annoB 20 Gannos
[IpomexyTouHas arrectanus (IK3aMeH) 17 nepens 40 6asnoB
Hroro 3a cemecTp (IUCIUTLINHY ) 100
OaJI0B

[TorydeHHBIN COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IITKATy OIICHOK U B
niKanty oueHok EBpornelickoil cucteMsl nepeHoca u HakorieHus: kpeautoB (European Credit
Transfer System; nanee — ECTS) B cOOTBEeTCTBUY C TaOJIULICH:

100-6ansnas TpaguunoHHas mkaia Ixana ECTS
HIKaja

95 — 100 OTJINYHO A

83 -94 B

68 — 82 XOpOIIO 3a4TE€HO C

36— 67 YIOBJIETBOPUTEIBHO b

5055 E

20-49 FX

019 HEYAOBJIETBOPUTEIBHO HE 3a4TCHO F

5.2 . Kpurtepuu BbICTaBICHUS OILICHKU MO AUCIIUIUIMHE

Bbanasl/ Ouenka no Kpurepun oueHKH pe3yJibTaToB 00y4eHUs1 M0

Hlkana AUCUUILINHE AUCUMILINHE

ECTS

100-83/ «OTIUYHO»/ BrictaBnsiercs oOyuatromiemMycsi, €Clid OH TIIyOOKO U

A,B «3a4TE€HO IIPOYHO YCBOWJI TEOPETUUYECKUM U IPAKTUYECKUI
(oTu4HO)»/ MaTrepuai, MOXET IPOJEMOHCTPUPOBATH ATO HA 3aHATUIX U
«3aYTEHO» B X0/1€ IPOMEKYTOUHOM aTTeCTaI1H.

OOyyaromuiicss KICYEPIIBIBAIOIIE U JIOTHYECKH CTPOHHO
u3Jaraet y4eOHbIi MaTepual, yMeeT YBsI3bIBaTh TEOPHUIO C
MPaKTHKOH, CIIPABIISIETCS C PEIICHHEM 3a1ad
npodeccHOHaIbHOM HAPABICHHOCTH BHICOKOTO YPOBHSI
CIIO)KHOCTH, TPaBUIILHO 000CHOBBIBACT MPUHSTHIC
peLICHus.

CB00OIHO OpUEHTHPYETCS B YUeOHOH U
npohecCHOHATIBHON JTUTEpaType.

OneHka no JUCIUIUIMHE BBICTABISAIOTCS 00Yy4aroIIEeMYycs C
YYETOM PE3yJIbTATOB TEKYIIECH U MPOMEKYTOUHON
aTTeCTalUu.

Komnerenuuu, 3akpennénnple 3a AMCIHUIUIMHOMN,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKHID.




82-68/

«XOpOII0Y/
«324TEHO
(xoporio)»/
«3aYTCHO»

BrictraBnsercs oOyuaromemMycsl, €Clid OH 3HaeT
TEOPETUYECKUIN U IIPAKTUYECKUNA MAaTepral, rpaMOTHO U I10
CYILIECTBY M3JIAraeT €ro Ha 3aHATUAX U B XOJE
IIPOMEXYTOYHOH aTTeCTalluy, HE JOIyCKasl CYIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO NPUMEHSET TEOPETHUECKUE
II0JIO’KEHHUS IIPU PEIICHNN IPAKTUYECKUX 3a7a4
npodeCCUOHATLHON HANPaBIEHHOCTH Pa3HOT0 YPOBHS
CJIO’KHOCTH, BJIaJIe€T HEOOXOJUMBIMH [Tl ’TOI0 HABBIKAMU
U IpUEMaMU.

JIOCTaTO4HO XOPOIIO OPUEHTUPYETCS B y4eOHOW U
npo¢eCCUOHANILHOM JINTEpaType.

OreHka Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYarOmEeMycs C
Y4ETOM pe3yabTaTOB TEKYLIEH U MPOMEKYTOUYHON
aTTECTaLlUN.

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

67-50/ «yHOBIETBOpU-TeN | BricTaBnsercs o0yuaroiemMycs, €l OH 3HaeT Ha 0a30BOM
D,E BHOY/ YPOBHE TEOPETUUECKUN U IPAKTUYECKHUM MaTeprall,
«3a4TEHO JIOTMyCKaeT OT/eNIbHbIE OMIMOKH MPH €T0 U3JI0KEHHUU Ha
(YAOBJIETBOPU-TENb | 3aHATHUSX U B XOZ€ IPOMEKYTOUHOM aTTeCTalUH.
HO)»/ OOyuaronuiicst UCTIBITHIBACT ONPEICIEHHBIC 3aTPYAHEHUS
«3a4TEHO» B IPUMEHEHUU TEOPETUUECKHUX MOJIOKEHUHN MPU PelIeHUU
NPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAIbHON HApaBIEHHOCTH
CTaHJIaPTHOT'O YPOBHS CJI0)KHOCTH, BJIAJEET
HEOO0XOAUMBIMU JIJIs1 3TOr0 Oa30BBIMM HAaBbIKAMU U
IPUEMAMH.
JIeMOHCTPHPYET I0CTaTOYHBIN YPOBEHb 3HAHUS yUEOHOM
JIUTEPATYpPBI 110 TUCLHUIIIMHE.
OreHKa Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYaromEeMycs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U IPOMEXKYTOYHON
aTTeCTaLUN.
KomnereHuu, 3akpeniéHHble 3a JUCIUILINHOMN,
c(OpMUPOBAHBI HA YPOBHE — «IOCTATOYHBINA.
49-0/ «HeyJoBIeTBOpHUTE | BricTaBisercs oOydaromemycs, €Cu OH He 3HaeT Ha
F,FX JTBHOY/ 0a30BOM ypOBHE TEOPETUYECKHIA U MPAKTHUECKUI
HE 3a4TEHO Marepua, TOMyCKaeT rpyoblie OMMOKH TIPH €T0

U3JI0KCHUU HA 3aHATHUAX U B XOJ€ IPOMEKYTOYHOU
aTTECTALUN.

OOyuarouuiics UCTIBITHIBAET CEPbE3HBIE 3aTPYJHEHUS B
IIPUMEHEHUH TEOPETUUECKUX ITOJI0KEHUN IIPU PELLICHUH
MPAaKTUYECKHX 3a/1a4 MPO(HECCHOHAIBHON HAPaBICHHOCTH
CTaHapTHOI'O YPOBHS CJII0KHOCTH, HE BIaJEET
HEOOXOAUMBIMU JIJISl 3TOTO HAaBBIKAMU U MPUEMAMHU.
JleMOoHCTpHpYeT (pparMeHTapHbIC 3HAHUS YIeOHOH
JIUTEPATYPHI 110 TUCLHUIIIMHE.

OreHka 1o JUCHHUIUIMHE BBICTABIISIOTCS 00YYarOmEeMyCs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U POMEKYTOUYHON
aTTeCTallUN.

KomMmneTeHuu Ha ypoBHE «JOCTaTOUHBINY, 3aKPEIUIEHHBIE
3a IUCHUIUIMHON, He C(DOPMHUPOBAHEI.




5.3. OneHouHbIe CpeacTBa (MaTeprabl) ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
MIPOMEKYTOYHOM aTTeCTaIlui 00YUYaIONIUXCS MO TUCITUTUIMHE

5.3.1. OGpa3upl 3aJJaHul JUIsl CAMOCTOSATEILHOTO BBITTOJTHCHHS

KonTpoasnas padora 1

1. OnucaTth aOCTPaKTHBINA TUM JAHHBIX AJISl THUIA JAHHBIX OMHAPHOE IEPEBO C JIUCTHSIMH U3

IEJTBIX YUCEII C OIEepaIMsIMU TTOCTPOCHHSI IEPEeBa U3 JIBYX JIUCTHEB, COSAMHCHHUS JIBYX JCPEBHEB

B OJIHO JIEpEBO, MPUCOEANHEHHE JIHCTA K IEPEBY CJI€Ba U CIIPaBa, BbIACIECHHUE JIEBOTO U MPABOTO

MOJIJIEPeBa, MOCTPOCHUE CITUCKA IEJIBIX YHCEIT U3 JTUCTHEB U MOXKET OBITh JOMOJHUTEIBHBIX

oreparuii, HEOOXOIUMBIX IS BRIPAKEHUS COOTHOIICHHH.

2. IlpoBeputh sBisiercs nu peanusanuein AT/ "nomyrpynna" u MOXHO JIM BBECTH CTPYKTYPY
MOHOU/Ia HA MHOYKECTBE JICHCTBUTEILHBIX YHCEI ¢ OWHAPHOU oreparuei * Buma: u*v=[u v|.

3. Bommucarh mnpumepbl nofanreOp U OmnpeAenuTh oOllee Yuciao Moaanredp, BKIOYast
TPUBUAIIBHBIE [UIS TPYHIIBL Z 5 .

4. Onucatp NpsAMYI0 cyMMy aireop

1
PELIETOK C HYJIEM 1
I i it b
U eJUHULICH 1 2
0 0

5. CKoJNBKO pa3inu4yHBIX TOMOMOP(GU3MOB MOKET OBITh W3 NEPBOM anreOpsl BO BTOPYIO IS
anreOp mpenbIayIei 3aqaun.

KonTpoJsbnas padora 2

1. Hnsa notrpeOuteneit (Ko, Ha3BaHKUE) BBIAATH KOJ| TOCTABKHU, Ha3BaHUE U CTOMMOCTh TSI [IOCTABOK 32
MOCJIETHUI MECSLL.

2. Omnpenennth Kakue (KOJ) ITOCTABIINKN, KAKIMM MOTPEOUTEIAM (KO) TTOCTABMIIH 32 TEKYIITHH MECSIT
netaneit Ha obmryto cymmy 6osree 1000000 py6.

3. Brigats TabnuIly KOJIOB MOCTaBIIMKOB, KOTOPBIE TIOCTABISIIOT TOJBKO TO, YTO MOCTABIISIETCS
MTOCTABIIUKOM “4”.

4. CoctaBuTh TaOJHILy U3 BCEX TOPOJIOB , B KOTOPBIX €CTh IMOO MOTPEOUTENb, JINOO MOCTABIINK C
YKa3aHHUEM CKOJIbKO B Ka)KJIOM M3 HUX MMOCTABIIUKOB 1 motpedureneit. (Ecnu HeT To craButh 0).

5. YnanuTh Bce JIeTaiH, KOTOphle HUKEM HE IOCTABIIAIOTCS WIK IIOCTABISIFOTCSA, HO UX HET HU Y KOI'o Ha
CKIIaje.

IIpumep Tecra
3aganue 1.

SAsnsercs mu pynkuus f: M- M — M, 3ananHas Gopmynoi Buga flx, y) =x — y,rae M =N-—

MHO’KECTBO HATypaJIbHBIX YHCEJ, KOMMYTaTUBHON anredpanyeckoil onepanuein?

1) na 2) Het

3ananue 2.



Kakue W3 cieayronmx BbIpaKeHHH sBIAIOTCS TepMamu curHatypel 2 = (NAT; O: - NAT,

SUCC: NAT - NAT, ADD: NAT - NAT - NAT) c nepeMeHHbIMU 7 U 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)6,B 3)B, T 4)B, 1 S, a
3aganue 3.

PaccMOTprM MHOKECTBO TepMOB curHatypsl 2 = (NAT; O: - NAT, SUCC: NAT - NAT,

ADD: NAT - NAT — NAT) c nepemenHbiMu n, m U k. HaiinuTe 4nciio Bcex OATEPMOB,
BKJItOUas U caMm TepMm, B Tepme ADD(n, ADD(O, ADD(m, k))).

OrtBer:

3aganue 4.
[ycts curnarypa 2 =(T,,T,; F;:T, - T,, Fy2T, -~ T, F:T,"T, > T,), u X={x,y,z} —
MHO)KECTBO NIEPEMEHHBIX, IIPUUEM X — MepeMeHHast Tuna 1), a y, z — NepeMeHHble THia 7).

Kakue U3 BHIpaKEHUH SBIAIOTCSA TepMaMu 13 MHOKecTBa Term( 2 , X):

a) F\(Fy(x)); 0) F,(F,()); B) Fi(x, Fy(»)); 1) Fy(Fy(x, Fi(Fy(2))));
n) Fy(Fy(), F\(Fy(2)))?

l1)a, 0,8 2)a, B, T 3)0,B, T 4)0, 1,1 5)B, T, I

3aganmue 5.

SBasieTcst M MOJyTpyNInoil MHOXKeCTBO M ¢ OMHapHOM omnepanuei *, eciu onepanus 3a1aercs

dopmynoit x *y =x" u M =N — MHOXECTBO HATypaJIbHbIX YUCE?

1) na 2) Het

3amanue 6.
Haiinure uncio Bcex roMoMOpGhHU3MOB UUKIMYECKUX rpyni u3 Z, B Z,.

OrtBer:

3ananme 7.
Haiinmure uncno Bcex moamonyrpynn nouyrpymmsl {—1, 1} ¢ onepamueit yMHOXKEHUS, CUATAS,

caMy HOJIyTpyIIy.

Ortser:

3ananmue 8.
Hamaure 4nciio Bcex NOArPyNN LUKINYECKOU Irpynnsl  Z, CUATas U caMmy I'pyTILy.



OrtBer:

3aganue 9.

Nzomopdns! mu rpynnsl Z, © Z,u  Z, ?

1) na 2) HeT

3ananmue 10.
Haiiure 9ucio 31eMeHTOB B TPyNIE BCEX CUMMETPHUI KBaparTa.

Ortser:

3ananme 11.

Haiimure uumciao Bcex TOMOMOP(HU3MOB DPENIETOK, OOpa30BaHHBIX MOAMHOXKeCTBaMU A U B
MHO’KECTBa JCHCTBUTENBHBIX uMcen R, ¢ omepanusMu max i min, T. €. 3 4 B B, toe A4 =
{0,1},B=10, 1, 2}.

Ortser:

3aganue 12.

CKOJBKO 3J1eMEHTOB B mojanredpe OysieBoil anreOpbl Bcex MOJMHOXKECTB MHOXKECTBA {a, b, ¢},
MOPOXKACHHOM MOJMHOXXECTBOM {a}?

Ortser:

3aganue 13.
Haiigure umcno ctpok B Tabnuie, nomyudatomieiics onepauueir TablNTab2, naxg tabnuuamu
Tabl u Tab2, rue

Tabi A|B|C Tab2 B |C
a b | ¢ a b | ¢
a | b | c a | b | ¢
a | b | c a | b | c
a, | b, | ¢ a, | b, | ¢
Ortser:
3aganue 14.

Haiimure yncio cTpok B TabiuIie, 3aIaHHON BEIPAKEHHEM
prTabl(A,B) * Tab2 * Tab3, rae:

Tabl B C Tab2 B C Tab3 A B D




Ortser:

3ananmue 15.
ITycts X, Y, Z, U — npou3BOJIbHBIE MMOJMHOXECTBA MHOXECTBA aTpuOyTOB Tabimibl Tab (B

3amanusix Beipakenus Buga FG obosnauaror F U G). BepHo nu cienyroiiee COOTHOIIEHUE IS

(yHKIIMOHAJILHOM 3aBUCUMOCTH B JIFOOOW TaOHIIe:
ectn X - YZ, 70 X > Y u X - Z?

1) na 2)Her

Tabiamua orBeTroB Bapuanra 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

KoHTpoJibHBIE BONPOCHI K IK3aMeHY

[Tonatue anredpanyueckoil onepanuu, apHOCTh U THII onepauuu. IloHsATHEe CUTHATYPBI U
omnpejeneHue  anaredpanyeckol cucrembl. MojenupoBaHMe TUIOB JaHHBIX B  BHJE
anreOpanueckux cucreM. [Ipumepsl.

[lonatue Tepma B 3aJaHHOM CUTHaType C 3aJaHHBIM HAa0OpOM MEPEMEHHBIX.
OrmpeziesieHrie  CEMaHTUKH TEPMOB B airedOpanueckoil cucreme. OrmnpeserneHue MoJACTaHOBKU
TEPMOB BMECTO NepeMeHHbIX. JlelicTBUE IMOJICTAaHOBKM Ha TepMbl. OmpenereHne paBeHCTBA
TEPMOB M BEPHOCTH paBEHCTBAa JBYX TEPMOB Ul 3aJaHHOM aireOpanyecKol CHCTEMBI.
Omnpenenenre aOCTPaKTHOIO TUIA JaHHBIX. AJreOpanyeckue CHCTEMbl Kak pealu3aluu
(Monenn) aOCTpaKTHBIX THUIIOB JTAHHBIX.

[Tpocreiiiue abcrpakTtHble TUNBl JaHHBIX. [Ipumep AT/l uHBOMIONMSA U IPUMEPHI €€
peanuzanmii. Teopema 0 CTPOCHHUH peaau3aiuii HHBOIIOUH. ['oMmoMopdr3M HHBOTIOLIHIA.

[Tpumep ATJI momyrpyrmma u mpumepsl ee peanm3zaiuu. Onpeaenenue romoMophuzma u
uzomMopdusma anredbpanueckux cucteM. lloHsTHE mMomanreOpbl U MHOXKECTBA OOpPa3yIOMIMX
anredpanyeckoil cucremsl. [lpumepsl romoMopdusma, nzoMmopdpusma, noxairedp 1 MHOXKECTBA
oOpasyrouux ass nosuyrpymni. [lonsTue npsimMoi cyMMBl anredp Ha npuMepe HOoTyrpyIil.

[Ipumep AT/l monoua u nmpumepsl ero peannzanuu. Onpenenenue romoMoppusMa u
nzomoppuszma anreOpanueckux cucteMm. [loHsTHE monmanredpbl M MHOXKECTBA OOPa3yIOIIKUX
anreOpanyeckoit cuctemsl. [Ipumepsl romomopdusma, nsomoppusmMa, nojanredOp 1 MHOKECTBA
oOpa3yromux a1 MOHOUAOB. [ToHsITHE TPsAMOI CyMMBI aIredp Ha MpUMEPE MOHOUIOB.

[Tpumep AT/l rpynma u mpumepsl ee peanuszauuu. OmnpeneieHue romomopdusma u
uzomopdusma anredbpanueckux cucrteM. lloHsTHe momanreOpbl U MHOXXECTBa OOpPa3yIOIIMX
anreOpanyecko cuctemsl. [Ipumepsl romomopdusma, nzomopduszma, nmogairedp 1 MHOKECTBA
00pa3yroUMX AJ1s TPy Ha puMepe rpyni. TeopeMa 0 KaHOHUYECKON pean3aluy rpyml.

[Ipumep AT]l xommyTaTtuBHas rpynna. Onpenenenue romomMophusMa u u3omMophuzma
anreOpanyeckux cucreM. IloHsTHe momanreOpsl U MHOXKECTBA OOpa3yIOIMIUX ajaredpandeckou
cucrteMbl. [Ipumepsr romomopdusma, nzoMopduszma, moganredp U MHOXKECTBA 00pa3yIOIINX
JUI TPYNIl Ha MpUMepe KOMMYTaTUBHBIX rpynn. [lonsTue npsimoit cymmsl anredp. Teopema o




KaHOHMYECKOM TMPEJCTABICHUN KOHEYHBIX KOMMYTAaTHBHBIX TIpynn (0e3 1oKa3aTenbCcTBa).
ITpumep.

ITpumep AT/l BeKTOpHOE IPOCTPAHCTBO M HPUMEpPHI €ro peanusauuu. Onpenenenue
romomopdusMa u nzomopdpusmMa anredpanueckux cucreM. [loHsTHEe MomanreOpsl 1 MHOXKECTBA
oOpasyrouux aiaredpanueckoit cucremsl. Ilpumepsl romoMoppusmMa, nsomopdusma, nojgairedp
¥ MHOXeCTBa 00pa3yomuX Uil BEKTOPHBIX MPOCTpaHCTB. [loHsATHE MpsiMoli cyMMBI anredp Ha
pUMepe BEKTOPHBIX TPOCTPAHCTB.

[Tpumep AT/l pemetka u npumepsl ee peanusanuu. Omnpenenenue romoMmoppusMa u
nzomoppusma anreOpanueckux cucteMm. [loHsTHe monmanredpbl M MHOXKECTBA OOPa3yIOIIKUX
anredpandeckoit cuctemsl. [Ipumepsl romomopdusma, nzomopdpusmMa, noganredp 1 MHOXKECTBA
oOpazyrouux ajs pemeTku. [loHsTre npsMoi CyMMBI anredp Ha IpUMeEpe PeLIeTOK.

[Tpumep AT/ OynmeBa anrebpa W mnpuMepsl ee peanm3anuu. OmnpeneneHue
romomopdusMa u uzomopdpusma anredpanueckux cucreM. [loHsTHe momanreOpsl U1 MHOXKECTBA
oOpa3yrommx anredpandeckoit cucreMbl. [Ipumepsl romoMopduzma, nsomopdusma, moganredp
¥ MHOKECTBa 00pa3yromux it OyJIeBbIX anreop.

[Tpumep ATJI OyneBa anreOpa u nmpumepsl ee peanuszauuu. [loHsATHE TPIMON CyMMBI
OyneBbix anre6p. Teopema 00 m3omopdusMe OyieBol anreOpbl BCeX MOAMHOXKECTB KOHEUHOTO
MHOECTBa MPsIMOi cymme OyreBbix anreop {0,1}.

Teopembl 00 m3oMopdu3mMe KoHEuHOM OyneBoil anredpsl anredpe Bcex MOIMHOXKECTB
HEKOTOPOT0 MHOXKECTBA.

[Tonsitue rtomMomopdusma u wuzoMopdusma anredbp. Teopema O KOMIO3HUIUHU
romomopduszmoB. ToxxnecTBenHblit n13oMopdusM. Teopema 06 oOpaTHOM H30MOpPU3ME.

Omnpenenenne nHUIMAIBEHON anreOpsr AT/, Teopema 0 eTMHCTBEHHOCTH MHUITHAIBLHOM
anredpbl ¢ TOYHOCTHIO 10 n3oMopdusma. [lpumep HHUIIMATEHOM anreOpshl.

Anrebpa TepmoB. Teopema 0 eAMHCTBEHHOCTH roMoMopdu3Ma 13 anredpsl TepMoB Oe3
NepEeMEHHBIX.

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

Omnpenenenre CUHTAKCUYECKON 3KBUBAJICHTHOCTH Ha MHOXKeCTBE TepMOB. KoHCTpyKIus
MOCTPOCHUS MHUIIUAIBHOMN peain3alui U3 areOpsl TEPMOB 0€3 IepEeMEHHBIX.

[Tonstue romomopduszma u uzomopduszma anredp. OnpeaeneHrne HHUIHMATIBLHON anreOpsl
AT/l. Teopema o CcyiecTBOBaHHH HHUITHATBHOU anreOpshl. [IpuMep nHULIMATBEHON anreOphl.

Boruncnenuss B uHunumanbHOM anredpe. [loHATHe 0 KaHOHWYECKOW cHUCTEME TEPMOB U
BBIYHCIICHUH B anreOpe TepMOB.

Brranciienust B mHUIMATEHOU anredpe. OnpeesieHie CHCTEMBI TIPaBUIT TIEPETTHCHIBAHNUS
TEPMOB U BBIUKCJICHHUSI 110 MPaBUIaM MEPEMUChIBAHUS.

CucTeMbl TpaBWJI NMEPENUCHIBAHUS U BhIUMCIECHUS. OnpeeneHne CXOIAIIencs: CHCTEMbI
npaBwil. TeopeMa O cucTeMe MNpaBUi TEPENUCHIBAHUSA, MOCTPOEHHOM MO COOTHOILIEHUSM
abCTPaKTHOrO TUIA JaHHBIX.

OnpeneneHue cxXolsUIEiicsl CUCTEMbl NpaBUil NepenuchiBaHus TepMoB. [lopsnku Ha
TepMax U HEKOTOpBIE CIIOCOOBI J10Ka3aTeIbCTBA CBOMCTBA KOHEYHOM 3aBEpIIA€MOCTH CHUCTEMBI
HepenUChIBaHUS.

OnpeneneHue CcxXonsuieiicss CHUCTEMBl MpaBWJI IEpeNnuchbiBaHUS TepMOB. [loHsATHE
KPUTHYECKOW Maphl TEPMOB M  METOJ JOKa3aTeNbCTBA CXOAMMOCTHM KOHEYHO 3aBepliaeMoin
CHCTEMBI [TPABUJI EPENUCHIBAHUS.

Pensmmonnsie 0a3pl maHHBIX. Te3uc Kopma. Ilonstue oTHOmeHws. Anredpamdeckas
Mojieb 0a3bl JAHHBIX U Ollepaliy HaJl oTHOIIeHusIMU. [IpumMeps! onepanuii.

Anrebpanueckass MoJienb 0a3bl JAaHHBIX M ONEpald HaJ OTHOWEHHsIMH. [loHsTHe
OTpaHMYEHUsl  LEJOCTHOCTH  0a3bl  JaHHbIX. [lpuMepsl  orpaHMyeHHil  LETOCTHOCTH
(pyHKIMOHANTBbHAS. 3aBUCHMOCTb, OTPAaHUYCHHE MO0 BKIIOYEHUIO, 3aBUCHUMOCTH 10 COEIMHEHUIO)
U UX anre0pandeckre BhIpasKeHHs.



[TonsiTust cxembl 0a3bl JaHHBIX, COCTOSIHMS 0a3bl JaHHBIX, 3alpoca K 0a3e JaHHBIX,
oTBeTa Ha 3ampoc. PemsuuonHas anrebpa oTHomieHui. OmnpeneneHue cxembl 0a3bl JaHHBIX.
Pensimonnass anreOpa 0a3el JaHHBIX. MoJENMpOBaHUE COCTOSHUS 0a3bl JaHHBIX B BHJIC
roMmoMopduzma.

Omnpenenenue npeacTaBieHus nojabp3oBarens. [loHATHEe SKBUBAJICHTHOCTH IBYX cXeM 0a3
JTAaHHBIX.

Pensiumonnbie anreOpbl W MaremMatudeckas — Joruka. CBs3b MEXKIY HOHATUIMHU
OTHOLLIEHHWE W TMPEIUKAT, ONepalusMH HaJ OTHOLICHUSMU M JIOTMYECKUMH ONEPALMSIMU U
kBaHTOpaMH. Cxema 0a3bl JaHHBIX U JIOTHYECKas TEOPUSs.

[TomanreOpbl anreOpbl OTHOLIEHUN M TpyIna cUMMETpuu mnoaanreOpsl. Teopema o
B3aMMHO OJIHO3HAYHOM COOTBETCTBHM MEXAy mojaireOpamMu anreOpbl OTHOLICHUH U
MOJArpyNIIaMH B TPYIIE NepecTaHOBOK 3JIEMEHTOB JoMeHa (0e3 10Ka3aTenbCTBa).

[Tpsimast cymma pensiiimoHHbIX anreOp. Teopema mpeacTaBieHUU PENSIIMOHHBIX anreop
KOHEYHOTO THIAa B BHJE MPSIMOH CyMMBI HENPUBOJIUMBIX pEIALMOHHBIX anredp (6e3
JTIOKa3aTeNIbCTBA).

Pensmmonnsiii monxon k  6azaM  jpaHHbIX. OOlIMe TPHUHILMUIIBI TOCTPOCHUS CUCTEM
tuna "kinueHt-cepBep”. McxomHble MPEANOCHUIKH MOCTPOEHUS HH()OPMAITMOHHBIX CHUCTEM
noJlo0HOTrO  THHA: npeuMmyniectBa W Hefpoctatku. (CocTaBHbIE 4YacTH CHUCTEM THUIA
“KJIMEHT-cepBep” .

[Tonatust cxembl 0a3pl JaHHBIX W NPEJCTABICHHWN Mosib3oBaTens. [IpuHIUMIBI
JOTUYECKOW W (U3MYECKON HE3aBUCMMOCTH HaHHBIX. CpeacTBa MOIJACPKKH JIOTHYECKON U
¢bu3nuecKoil He3aBUCUMOCTH JITAaHHBIX B si3bIke SQL.

[TpuHIMIBI TOCTpOSHUS cucTeM Thra "KimeHT-cepBep”. 3amaun U QyHKIHUU cepBepa.
OcHOBHBIE TPHHIMIBI  paboOTHI cepBepa: s3blk SQL, opraHuzamnus ouyepenci, MOHATHS
TpaH3aKUuu, GUKCAIlUH, )KypHaja, OTKaTa, TPUITepa.

[MpuHOMIBI MOCTpOCHHS] CUCTeM TuNa "KiueHT-cepep”. 3amaunm  u (QyHKIUU
KJINEHTCKOU 4acTH CUCTEMBI. CoctaB u  (GyHKUUMU MHCTPYMEHTAIBHBIX CPEICTB
pa3paboTKN KIMEHTCKOM 4acTu.

Onpenenenre OHTOJOTMH. MecTo OHTONOIMII B COBPEMEHHBIX HH(GOPMALMOHHBIX
TEXHOJIOTHSIX U CUCTEMAX.

[Tpumepsl oHTONIOTMI M MX Mojenedl. HemonHoTa, Kak CBOMCTBO OOLIMX OHTOJIOTHIA.
OrpaHn4eHHOCTh TEOPETUKO-MHOKECTBEHHOT'O MPECTABIICHUS OHTOJIOTHA.

Onpenenenne Teopun kareropuil. [Ipumepsl kaTeropuid.

Omnpenenenue Teopun kateropuil. [lpumepsl mpeacTaBieHUs OHTOJOTUNA CpEACTBAMU
TEOPHUH KaTErOpuH.

6. YueOHO-MeTOAMYECKOE M HH(POpPMALIMOHHOE 00ecTieYeHne TN CINILTHHbI
6.1. CIMCOK UCTOYHUKOB U JINTEPATYpPhl

a) OcHOBHas IUTEpaTypa

1. benmamunoB E.M., EdwumoBa E.A. DneMeHTH yHUBEpPCAIbHOW anreOpel W ee
npuinoxeHuid B uHpopmaruke. M.: Hayunsriit mup, 2004.
2. boyman [lx., Omepcon C., [laproBcku M. IIpaktnueckoe pykoBoactso nmo SQL. M.:
Usnarensckuii 1oM «BuibsiMmcy, 2002.
0) JlonomHuTEeNBHAS TUTEPATYPA

Kyxk [1., beii3 I'. Komnbrorepnas matemaTtuka. M.: Hayxka, 1990.

[Hanenko M.III. MoxenupoBanue ceMaHTUKH B 0a3ax maHHbIX. M.: Hayka, 1989.

Heiit K. PykoBoactso no pensiunonHoit CYBJ] DB2. M.: ®unaHchl u ctatucTHKa, 1988.
Fompnonart P. Tonockl. Kateropusiii ananu3 noruku. M.: Mup, 1983.

b



5. Genesereth M. R., Fikes R.E. (Editors). Knowledge Interchange Format, Version 3.0

7.2

Reference Manual. //Computer Science Department, Stanford University, Technical
Report Logic-92-1, June 1992. (http://www .ksl.stanford.edu).

beanamuno E.M., bonguna JI.M. Cucrema npencrtaBieHus 3HaHuii Ontolingua -
npuHIMIE 1 iepcnektussl. // HTU, cep.2, N , 1999.

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).

Ilepeuennb pecypcos HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«HnTepHeT»,

1. http://www.sql-ex.ru

Ilepeuens B/l u UCC

Ner
/i

HaumenoBanue

1

MexnyHapoansie pedepaTuBHble HaykoMmeTpuueckue bJI, mocTymHbie B pamkax
HauMOHAJILHOM mToanucku B 2019 r.

Web of Science

Scopus

[Mpodeccronanbubie momHOTEKCTOBBIC B/I, TOCTYITHBIE B paMKax HAIIMOHAIBHON
nonamucku B 2019 r.

Kypnanst Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

Kypuansr Taylor and Francis

[Ipodeccuonanpabie MOMHOTEKCTOBBIE B[

JSTOR
N3nanus mo oO1eCTBEHHBIM U TYMAaHUTAPHBIM HayKaM
OnektponHas 6udimorteka Grebennikon.ru

KommbroTepHbie cripaBOYHbIE IPABOBBIE CUCTEMBI

Koncynsrant Ilmroc,
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:



http://fprog.ru/2009/issue2/roman-dushkin-algebraic-data-types/
http://fprog.ru/2009/issue2/roman-dushkin-algebraic-data-types/
http://fprog.ru/2009/issue2/roman-dushkin-algebraic-data-types/

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 AUCHUIUIMHBI «ANredpandeckue METobl B MHPOPMATHKE» MPEANoyiaraeT akTUBHYIO
CaMOCTOSITENbHYIO PaboTy cTyaeHTa. CamMmocTosITeNnbHas padoTa CTyIEHTa 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

JucnuruimHa «AnreOpanueckue MeToabl B HH(pOpMaTHKe» peanmsyercss Ha OTaeneHuH
WHTEIJIEKTyallbHbIE CHCTEMBl B TyMaHUTapHOU cdepe kadeapoil MareMaTHUKH, JIOTUKH U
WHTEJUICKTYyJIbHBIX CUCTEM B TYMaHHUTAapHOU cdepe B 7 u § cemecTpax.

Lenv Oucyuniunvi: B mporiecce oOydeHust anredpe mpeciieAyoTess HecKoabko 1eneil. OnHa u3
HUX — IOJATOTOBUTH BBIITYCKHHUKA, YMCIOIICTO UCIIOJIB30BATH MATCMATHYCCKUC MCTOAbI anre6p1>1,
ee TMOHATUSA U cpelcTBa B uMHpopMaTuke. Jlpyroil menpio Kypca MOXKHO CUMTATh OOydeHHE
CIIyIIaTeNiel  COBPEMEHHOMY  MAaTeMaTHYeCKOMY  SI3BIKY, CTHIIIO  anreOpandecKoro
MOJICIMPOBAaHUsT B MH(POpPMATUKE M MPUOOPETEHHE y CTYJCHTOB HABBIKOB MAaTEMAaTHYECKOTO
MOJICIIMPOBAHUS C UCTIOIF30BAHUEM COBPEMEHHBIX alNreOpamdecKuX CpeCTB.

3a0aua Oucyunnunbl: OCBOCHHE 0a30BBIX MAaTEMATHYECKUX TOHSATHUH anreOpbl W HABBIKOB,
HEOOXOIUMBIX ISl TOJNy4eHUs TpeOyembIX KOMIETEHIMH B 00JacTH WHGOPMATHUKH,
MpOrpaMMHUpPOBAHUS U MOJIEIIMPOBAHUA.

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.



JIUCT UBMEHEHUM

llpunosxcenue 2

Ne | Tekcr aktyanusanuu win npuiaraemsii K P11/ noxymenT, Mata Ne
COZIepKAIUN U3MEHEHM S IIPOTOKOJIA
1 | Ilpunoxenue Nel 08.06.2020r 6




[Tpunoxenue k 1ucTy n3meHeHuit Nel

1. Crpykrypa nucuuniannbl (k m. 2 PII/ na 2020 )

CTpyKTypa AMCHHMILUIMHBI (M0O0Yy/15) NSl O4HOI (pOPMBI 00yUeHH S

OO0mas Tpy10€MKOCTh AUCLMILIMHBI COCTABISET 7 3.€., 266 4., B TOM YMCIIe KOHTaKTHas paboTa
oOyyaromuxcs ¢ npenojasareseM 98 4., mpoMexxyTouHast aTrectanus 18 4.,

camocTosTelbHas paboTa o0ydaromuxcs 150 4.

Ce Bunsl yueOHoI paboTh
Me (B yacax)
CT KOHTaKTHas C
p |Jle | Ce a
KII | MH M
uu | Ha 0
p c
T
0 ®opMbl
IIp o
K ; TEKYILEero
Jla6 KOHTPOJIA
No Pasnen ™ opa © YCIIEBAEMOCTH,
/1 | IUCLUILINHBI/ TEMbI LCIE Ttop | IIpomexyTou- J; dopma
HbIE | Had MIPOMEXYTOUYHOM
Z: 3aH | aTTecTanus ;{ arTecTalyu (1o
ATH cemecmpam)
HS a
o
™ S
A p
a
0
0
T
a
Auaredpanyeckue |7
MeTO/bI B
uHdopmaTuke.

1 Anrebpanyeckoe 4 8 16 Ouenka
MOJICITUPOBAHUE BBITIOJTHEHUS
TUIIOB JIAaHHBIX MIPAKTUYECKHUX

3aJIaHAN

2 Hexotopsie 4 24 36 KontponbsHas
MOHATUS 001Lei pabota
anredpsl U
a0CTpaKTHBIE TUIIBI
JAHHBIX

3 Nuannmansusie 8 8 24 Onenka
peanuzanuu BBITIOJTHEHUS
abCTpPaKTHOTO MIPaKTUYECKHUX
TUIA JaHHBIX 3aJaHui




3a4€eT C OLICHKOU 20 Penrenue 3anau

KOHTPOJIBHBIX
pabot

Hroro 16 | 40 96

Aaredpanyeckue

METOAbI B

uHpopMmaTuke.

Anrebpanyeckue 4 8 12 Orenka

MOJIETIH B TEOPHUHU BBITTOJTHECHHS

0a3 TaHHBIX MPAKTUIECKHIX

3aJIaHHI

CrangapTHbIi 4 16 16 KOHTPOJIbHAS

SI3BIK J1J151 pabOTHI C pabora

PENSIMOHHBIMU

0azamMu JaHHBIX

DJIEMEHTHI TEOPUH 2 8 8 OneHka

KaTeropui u ux BBITTOJTHECHHS

MIPUIIOKCHUHN K MIPAKTUICCKHIX

MPEACTABICHUIO 3aJaHuH

3HAHUM

[IpomexyTounas 18 18 DK3aMeH

aTTecTanus o OuyeTaM

Hroro 10 | 32 18 54

2. O0pa3oBaTesabHbIe TeXHOMOrHH (K 1.4 Ha 2020 r.)

B nmepuon BpeMeHHOro MPHOCTAHOBIIEHUS MOCELIEHUS OOY4YaOIMMUCS MOMELIECHUN U
tepputopun PITY. nns opranuzanuu ydeOHOro mpolecca ¢ HPUMEHEHHEM 3JIEKTPOHHOI'O
oOyueHHsT M JUCTAHIMOHHBIX OOpA30BATEIbHBIX TEXHOJOTMHA MOTYT OBITH HCIOJIH30BaHbI
clenyromnue o0pa3oBaTeNbHbIEC TEXHOIOTHU:

— BUJCO-JIEKIINH;

— OHJIAIH-JIEKLIUU B PEKUME PEaIbHOrO0 BPEMEHU;

— JJIEKTPOHHBIE YUeOHUKH, yueOHbIe TOCOOUs, HayYHbIe U3AaHUSI B 3JIEKTPOHHOM BHJIE U
JIOCTYTI K UHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CUCTEMBI JJISl 3JIEKTPOHHOT'O TECTUPOBAHMUS;

— KOHCYJIbTAIIMH C UCTIOJIb30BaHUEM TEIEKOMMYHHUKAIMOHHBIX CPEJICTB.

3. Ilepeuens Bl u UCC (k . 6.2 na 2020 r.)
No HaumenoBanue
i/
i
1 | MexayHaponusie peepaTuBHbIC
HaykoMmeTrpuueckue b/I, noctynHeie B paMkax
HalMoHaJILHOU moanucku B 2020 r.

Web of Science

Scopus
2 | Ilpodeccronanbuble MONHOTEKCTOBBIE b1,
JOCTYIIHBIE B PAMKaX HAllMOHAJIBHOM MOANNUCKU
B 2020 T.

Kypnansl Cambridge University Press




ProQuest Dissertation & Theses Global

SAGE Journals

Kypuans! Taylor and Francis

[Ipodeccuonanbupie MOTHOTEKCTOBBIE B/

JSTOR

H3nauus no oOI11IeCTBEHHBIM U

TYMaHUTApPHbIM HaAYKaM

DneKTpoHHas OubIMoTeKa

Grebennikon.ru

KomMmmproTepHble cCripaBOYHBIE IPABOBHIE

CHCTCMBI

Koncynprant [lntoc,

I'apant

4. CoctaB nporpammuoro ooecneuenus (I10) (x n. 7 na 2020 r.)

2016

Ne | HaumenoBanme | IIpousBog Crioco6
n/ 10 UTENb pacnpocTpaHeHus
I (muyenzuonnoe unu
c80000HO
PACnpoCmpansiemo
e)
1 | Adobe Master Adobe JIALIEH3UOHHOE
Collection CS4
2 | Microsoft Office | Microsoft | nuieH3MOHHOE
2010
3 | Windows 7 Pro Microsoft | THUIIEH3MOHHOE
4 | AutoCAD 2010 Autodesk | cBoOomHO
Student pacrpocTpaHsIeMoe
5 | Archicad 21 Rus | Graphisoft | ceo6omHO
Student pacmipocTpaHsIeMoe
6 | SPSS Statisctics IBM JIALIEH3UOHHOE
22
7 Microsoft Share | Microsoft | nuieH3uOHHOE
Point 2010
8 | SPSS Statisctics IBM JIMLIEH3UOHHOE
25
9 | Microsoft Office | Microsoft | iuueH3uoHHOE
2013
10 | OC «AnsT 000 JINLIEH3UOHHOE
O6pazoBanue» 8 | «bazanpt
CIIO
11 | Microsoft Office | Microsoft | iuueH3MO0HHOE
2013
12 | Windows 10 Pro Microsoft | auieH3noHHOE
13 | Kaspersky Kaspersky | nuneHsuonHoe
Endpoint Security
14 | Microsoft Office | Microsoft | JIMueH3U0HHOE




15 | Visual Studio Microsoft | aueH3noHHOE
2019

16 | Adobe Creative Adobe JIMLIEH3UOHHOE
Cloud

17 | Zoom Zoom JIMIICH3UOHHOE




