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1. lMosicHuuTEALHAA 3ANIUCKA

1.1. Lenp u 3agaun TUCIUILINHEL

Hens mucummubbl. B mpomecce oOydeHus: anreOpe mpecieayroTcs HeCKoabKo neneit. OnHa u3
HUX — MOJTOTOBUTH BBHIMYCKHHKA, YMEIOIIET0 MCIOIh30BaTh MaTeMAaTUIECKUE METOJIbI anreOpsl,
ee TMOHATHUS W CcpeAcTBa B HMHpopMaTuke. J[pyroil 1menpi0 Kypca MOXKHO CUHTaTh OOydeHHeE
CIIylIaTeneil COBpEMEHHOMY MaTeMaTHUeCKOMY SI3BIKY, CTHIIIO ajre0pandeckoro MOAETUPOBAHUS
B MH(OpMATHKE W MPUOOpPETEHHE y CTYIACHTOB HAaBBIKOB MAaTE€MAaTHUYECKOTO MOJEIUPOBAHUS C
UCTIOJIb30BaHUEM COBPEMEHHBIX aNre0pandecKux CpecTB.

3amaun AMCLUMIUIMHBL: OCBOEHHE Oa30BBIX MaTeMaTHMYECKUX MOHATHH anreOpbl M HAaBBIKOB,
HEOOXOMUMBIX JUIsl MOJNydeHUss TpeOyeMbIX KOMIIETEHUUMH B 00JacTM HMH(YOPMATUKH,
IIPOrpaMMUPOBAHUS U MOJEIINPOBAHUS.

1.2. ®opmupyembie KOMIIETEHITNH, COOTHECEHHBIE C TUIAHUPYEMBIMU Pe3yIbTaTaMi O0y4YEeHHUS T10
JIUCITATIIINHE

Konni ConepxxaHue KOMIETEHIIUI IlepeyeHb MIaHUPYEeMBIX

KOMIIeTeHIH pe3y/1bTaToB 00y4eHHs 110
AUCHUILINHE

OK-1 CIOCOOHOCTHIO MpUOOpeTarTh ¢ OONbIION | 3HATH:

CTEMEHbIO CAMOCTOSITEIbHOCTH HOBbIE ® MecTo anredpanvyecKoro

3HAHHUS, UCTIONB3Ys COBPEMEHHEBIC MOJICITUPOBAHMS B HH(DOPMATHKE.

oOpa3oBaresbHble U HHPOPMALIMOHHBIE | YMETh:

TEXHOJIOTHH ® [I0JIb30BaThCs COBPEMEHHBIMU
o0Opa3oBareIbHBIMU u
nH()OpPMAITMOHHBIMH
TEXHOJIOTHSIMH 11 TIONy4YeHUS
3HaHUH’ B oOmactu
WCTIONB30BaHUS  alre0pandecKux
METOJIOB.

OIIK-4 CITIOCOOHOCTBIO TOJTy4aTh 3HAHUS B 3HaTh:

001acT COBPEMEHHBIX IPOOJIEM HAyKH, | ® TIPUMEpPHI OCHOBHBIX

TEXHUKH U TEXHOJIOTUU UH(POPMATUKH, anredpandeckux CTPyKTyp;

TYMaHUTAPHBIX, COIMABHBIX U ® OCHOBHBIE HampaBICHUS

SKOHOMHUYECKHX HayK TIPHITIOKCHHH anreopsI B
nH(popmaruke;

® [IpOCThIE anredpanveckue
omepanuy, HUCIOJb3yeMble B
MPEACTABICHUN 3HAHUI
Bnaners:
® TIPOCTEHIIINMH HaBBIKAMH
pEIICHHUs aNreOpandecKux 3a/1ad.
ITK-28 CITOCOOHOCTHIO CTPOUTH 3Harh:

MaTeMaTUYEeCKUE MOJCITH U ® OCHOBHEBIC TTOHSITHSI

paszpabaTbIiBaTh aJTOPUTMBI 00PaOOTKH YHUBEPCAIBLHOU anreOpsl;

WH(GOPMAITUH C UCTIOE30BAHUEM YMeTs:

COBPEMEHHBIX MaTeMaTHUYeCKIUX METOZOB | ® pemiarh 3a/1aun 1o
anredpandecKoMy
MOJICITMPOBAHUIO TUIIOB JTAHHBIX B
IPOrpaMMHUPOBaHHUHU.




Biagers:
® anreOpanyeckoil TepMHUHOJIOTHEH
Y HaBBIKAMH MOJICJIMPOBAHUSL.

1.3. MecTo TUCHUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHON MPOrpaMMbl

JucuumuinHa « AnreOpandeckue MeTo/ibl B UH(OPMATUKE» OTHOCUTCS K BApUATUBHON 4acTH
JUCIUIUIMH 10 BEIOOPY YUEOHOTrO IIaHa.

Jn1st 0cBOEHMSI JUCIUIUTMHBI HEOOXOAMMBI KOMIIETEHIINH, C(DOPMHUPOBAHHBIE (B paMKax
OaxanaBpuara) B X0/I¢ U3yUEHUS CIEAYIOIUX TUCHUIUINH: «AnreOpa», «Maremarnyeckas
JIOTHKa.

2. CTpyKTypa M CUMIIIMHBI
CTpykTypa IMCHUILTHHBI 1JI51 O4HOH (POPMBI 00yUeHUsI

OO01mas TpynoEMKOCTh JUCIUIUIMHBI COCTABISET 6 3.€., 216 4., B TOM YKCIIe KOHTaKTHas pa0doTa
oOygaromuxcs ¢ npenogasareneM 60 4., MpoMeKyTodHas arTecTarus 18 4.,
caMocCTosATeIbHas pabora oOywarommxcs 138 4.

Ce Bunbl yueGHO# paboThI
Me (B yacax)
CT KonTakTHas IIp C
p | Jlek | Ce oMe a
UU | MU Ky M Dopwibi
Hap o o¢ TEKYILETO
Had To KOHTPOJIs
Ne Paznen IIpax | JIabo ar - yCIIEBAEMOCTH,
/T | AUCHMILTAHBL/ TEMBI THYeC | patop z]i; EJ_I dbopma
KHe HbIE MIPOMEKYTOUHOM
samar | samar | ga aTTecTaluu (no
us ust cemecmpam)
pa
0
oT
a
1 Anrebpanyeckoe 3 (4 8 24 Onenka
MOJICTHPOBAHHE BBITIOJTHEHUS
THIIOB JTAHHBIX MPAKTHYECKUX
3aJaHui
2 Hexotopsie 3 (4 8 28 KontponsHas
MOHSTHSI 001IeH pabota
anreOpsl U
a0CTpPaKTHBIC TUIIBI
JTAHHBIX
3 Nuaunnumansusie 3 14 8 28 Ouenka
peanuzanuu BBITIOJTHCHHUS
abCTpaKTHOTO TUTIA MPaKTHYECKUX
JTAHHBIX 3aJaHui
4 Anrebpanueckue 3 (4 8 28 Onenka
MOJIEJIH B TEOPUU BBITIOJTHEHUS
0a3 JTaHHBIX HPAKTHYECKUX




3aJaHHH,
KOHTPOJIbHAS
pabora
5 DJIeMEHTBI TEOPUH 3 (4 8 30 OrneHka
KaTeropuil U uX BBITIOJIHEHUS
TIPUIIOKEHUH K MPAKTUYECKHUX
MPEICTABICHUIO 3aaHui
3HAHHHI
3 18 Hrorosas
JK3aMeH KOHTPOJIbHAs
paboTa
HUTOTO: 20 |40 18 138

3. Conep:xaHue QJMCUMILUIAHBI

B kypce u3ydaroTcs MOHATHS YHHBEPCAIbHOW anreOpbl, anredpandeckoe MOJICIUPOBAHNE TUIIOB
JAHHBIX B MPOrPAMMHPOBAHUHU, MOJCIMPOBAHUE PEISAILMOHHBIX 0a3 JaHHBIX aaredpanyecKuMu
CpencTBaMH, ajreOpanvecKue CpencTBa MPEICTaBICHUS W O0pabOTKM OOIMX TOHATHNA B
UHTEJUIEKTYaJbHBIX CUCTeMax. Ha TpakTHUeCKUX 3aHATHAX CTYIACHTHI MPHOOpETAroT
NPaKTHYECKHE HABBIKM AIreOpandecKoro MOJAEIHPOBAHMS HH(GOPMAIIMOHHBIX 3a/ad, HABBIKA
paboThl ¢ anreOpandecKUMH CUCTEMAaMH U BBIYUCIICHUSIMH B anreOpax.

B pesynbrare n3ydeHms Kypca CTYIEHTHI JOJDKHBI OBJAJETh OCHOBHBIMU HJICSIMH U
METO/IaMU YHUBEPCAJILHOU anreOphl, a0CTPaKTHBIX THIIOB JIaHHBIX, alreOpandecKkux Mozenei 6a3
TAHHBIX M TIPEJCTABICHUS 3HAHWH, YMETh HCIIOIb30BaTh MX NPH MOACIMPOBAHUU WU PEHICHHH
3ajad.

Kypc nomkeH coderaTb COBPEMEHHOCTh W CTPOTOCTh M3JIOKEHHMS Marepuaga C ero
JOCTYITHOCTBIO ISl ciyuiareneil. B ocHoBe Kypca JeXuT pa3z0op OONBLIIOrO YMCiIa MPUMEPOB
NPWIOKEHUS] METOJOB W CPEACTB 0OmIel anreOpsl Ui pEelIeHUs NPUKIAJHBIX 3a1ad B
UH(pOpMaTHKE.

Ne | HaumenoBaHue pasaeiia Conep:xanue
/| AMCHMILIMHBI
1. | Anrebpanueckoe [Ipumeps! TUIIOB JaHHBIX B IporpaMMupoBanuu. [lonarue
MOJIETUPOBaHHUE TUIIOB anreOpandeckoil onepanuy, apHOCTb ¥ TUI ONEPALUH.
JTAHHBIX [loHATHE CUTHATYPBI U OTIPENIEICHUE aNTredpandecKon

crcTeMbl. MoJeTMpOBaHKe THITOB JaHHBIX B BHIIE
anreOpanvdecKux CUCTEM.

[TousTHE TepMa B 33JaHHON CUTHATYpPE W BEPHOTO PaBEHCTBA
JIBYX TEPMOB IS 33]JaHHOM ajareOpanuecKol CHCTEMBI.
Omnpenenenne abCTPAKTHOTO TUIIA JAHHBIX U MPEIACTABICHHE
aOCTPaKTHBIX THUIIOB JJAHHBIX B BUJIE aNreOpandecKux TEOPHId.
AureOpanyecKue CHCTEMbI Kak peain3aiuy (MO )
a6CTpaKTHBIX THUIIOB JAHHBIX.

2. | Hexkotopsle NOHATHS ITpumepb! aOCTPaKTHBIX TUIIOB JAHHBIX C OJHOW WM IByMs
oOmielt anreOpsl U olepanusaMu: NoIyrpynna (CBOMCTBO acCOLMAaTUBHOCTH
a0CTpaKTHbIE TUIIBI OIepalLuu), MOHOU/I, TPyIIa, KOMMyTaTUBHAs IPYyMIa, U UX
JTAHHBIX MOJIEIIN.

[Tonstre romomopduzma u nzomopdusma anreop. I[Ipsmas
cymMma anreop. 3ajianue anredp MHOKECTBOM 00pa3yIOIIUX U
COOTHOUIeHHH. Peanu3amus oqHOTO THITA JaHHBIX B IPYTHX.
[Ipumepbl aOCTPaKTHBIX TUIIOB: HOPSAAOK, TUHEHHBIN
OPSIIOK, rpad, HanpaBIeHHbBIN Tpad, 1epeBo, CTPYKTYpa




(cuctema ¢ OMHAPHBIMU OIIEPALUSAMH Min ¥ Max u
€CTECTBEHHBIMH COOTHOIIICHUSIMH JIJIsI HUX), OysieBa aireopa.

3. | UaunmanbHbie CBoOonHas anrebpa 1 MHUIMAIbHAs anreOpsl. Teopema o
peanu3anu CYIIIECTBOBAHHMHY M €JMHCTBEHHOCTH MHUITUAIILHBIX alreop.
a0CTPaKTHOTO THIIA [ToHsiTHE BBIYMCIIEHUS! B MHULIMAJIBHOU anredpe.

JTAHHBIX Kanonnveckuii Buj TepMoB. CHCTEMBI PaBUII

HepeHI/ICBIBaHI/ISI )41 aJII‘OpI/ITMBI HpI/IBeIIeHI/ISI TepMOB K
KaHOHHYECKoMY BUAY. [ToHATHS KOH(IIFOOHTHOM, KOHEUHO
3aBEPIIAEMON U CXOIAILEHCS CUCTEMBI IIPABUII
nepenuckiBanus. Kpurepuu cxoquMoCcTy TIpaBuil
HCpGHI/ICBIBaHI/ISI.

[Taker Mathematica 1 ero BO3SMOXXHOCTH JIJISl PEIICHUS
YUCJICHHBIX 3a1a4 U 3a1a4 CUMBOJIBHBIX MAaTEMAaTUYCCKUX
BBIYHCIICHUI Ha KommbloTepe. O01ee onmucanne padoThl
MaKeTa M €ro BO3MOXKHOCTEH.

4. Anrebpanueckue mofenu | Onepanuu Haj oTHomeHUsIMU. CxeMa 6a3bl JaHHBIX U €€

B TEOpUU 0a3 TaHHBIX MPEIICTABICHHUE aITreOpandecKUMU CpeCTBaMHU. PesimonHas
anreOpa 0a3bl JaHHBIX.

AnreOpandeckoe MOJCITHPOBAHUE MIPEICTABICHHE
MOJIb30BaTeNsl. DKBUBAJICHTHOCTH CXeM 0a3 JaHHBIX U
M30MOp(HU3M COOTBETCTBYIOIIUX UM PEIIIIIMOHHBIX alreop.
AnreOpanyeckasi CTPyKTypa PelIsIIUOHHBIX aareop.
Hepasznoxxumele pessiiuonHbie anreopel. Teopema o
KaHOHUYECKOM Pa3JIOKCHUU PEIISIIIMOHHBIX anreOp B MPSIMYIO
CYMMY HETIPUBOJMMBIX.

5. | DnemeHTHI TEOpUN [Tpumeps! 001MX NOHATHH U UX Mozaenel. HemonHora, kak
KaTeropuii ¥ ux CBOMCTBO 00IUX MOHATHH. OTPaHUYEHHOCTh TEOPETHUKO-
MIPUIOKEHUH K MHO>KECTBEHHOTO MPEICTaBICHUS TOHATUN.

npeacTaBiIeHuIo 3Hauui | Onpenenenue Teopuu kareropuid. [Ipumepsr.

Onpenenenrne OCHOBHBIX TEOPETUKO-KATETOPHBIX ONEPaLMi.
[IpuMmeps! peacTaBiIeHUS TOHATUI CPEICTBAMH TEOPUH
KaTeropui.

[TonsiTre GpyHKTOpa M MPUMEHEHHE €0 ISl MOJEINPOBAHUS
peann3anuii GopMaIbHBIX TOHITUN.

4. OOpa3oBaresibHbIe TEXHOJOTHHU
[IpuMeHHuTENHbHO K JAHHOUW TUCIMIUINHE, CIEAYET OTMETUTD, YTO OHA, 10 CYIIECTBY, SABJISETCSA
BBEJICHUEM B MPUKIIAIHYIO MATEMAaTHYECKYIO TEOPUIO, IO3TOMY IPUMEHEHUE B HEH
WH(POPMAITMOHHBIX TEXHOJIOTHH HOCUT BCIIOMOTATEIIbHBIN XapakTep. B Hell nucrnonb3yroTes
crnenyromue HHHOPMAITMOHHBIE TEXHOIOTHH.

e [IpenoxaBarenb WU MOArOTOBUBIINI AOKIAJ (MM KpaTKOe COOOIIEHHE) CTYIEHT MOTYT
MPEICTaBUTh U3y4aeMblil MaTepHall MOCPEACTBOM JIEMOHCTPAIIMU TPE3CHTALIH.

e OOpameHus K TMpeacTaBiIeHHbIM B ceTH HHTepHeT-pecypcam To anreOpandeckum
CpencTBaM mpeacTaBieHus 3HaHui, SQL-3ampocam, OHTOJIOTHSIM.

® DJIEKTpPOHHAsl MoYTa U Jpyrue cpeiactBa HHTEpHET HCHONB3YyeTCs CTYACHTaMH IS
0OIIIeHUs ¢ TIPENoIaBaTeIeM.

e (CepBep YueOHBIX MaTepHUAIOB OTICICHHUS HCIOJB3YETCA CTyACHTaMHU MJIS CO3JaHUS
CJIOBapsl 1O KypCy, CAMOCTOSTENIbHOM pabOThl U TECTUPOBAHHUSL.

5. OneHka nJIaHMPyeMbIX pe3yJbTATOB 00y4eHus!
5.1. Cucrema oLicHUBAHUS



®opma KOHTPOISA Makc. K0JIn4ecTBO 0a/1JI0B
3a oany Bcero
padory
Texymuii KOHTPOJIb:
- onpoc 5 6annos 30 6annos
- yuacmue 8 OUCKYCCUU HA ceMUuHape 5 6annos 10 6annos
- KoHmpoavHas paboma (memot 1-3) 10 6annos 10 6annos
- KOHMpOoabHasi paboma (memol 4-5) 10 6annos |10 bannos
[TpomexxyTodHas aTTecTaIus 40 6annos
9K3aMEH
Hroro 3a cemectTp (ducyuniuny) 100 6annos
IK3aMeH

[TomyuyeHHBII COBOKYITHBIN pe3ylbTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO IIKAJy OLICHOK U B
KTy OlleHOK EBpomneiickoii cuctemsl mepeHoca u HakoruieHus: kpenutos (European Credit
Transfer System; nanee — ECTS) B coOoTBETCTBHHM ¢ TaOIHIICH:

100-6ayutpHas mkana | TpaguiuoHHast 1Kaja xana ECTS
95 —-100 A

2304 OTIIUYHO B

68 — 82 XOPOIIO 3a4TCHO C

56 — 67 D

5055 YIOBJIETBOPUTEITHHO E

20 —-49 FX

0_19 HEY/IOBJIETBOPHUTEILHO HE 3a4TEHO 7

5.2.KpuTepun BHICTaBICHHS OLICHKH 10 TUCIUILTAHE

Bbanabl/ Ounenka no Kputepun oneHkn pe3yJbTaroB 00y4eHusi 1o
Hlkana AUCHMIIHHE AUCUUITNHE
ECTS
100-83/ COTIINYHO»/ BricTaBmisiercst oOydaronieMycsi, €Ciii OH IITyOOKO U TPOYHO
AB «3a4TEHO YCBOWJI TEOPETUUECKHI U MPAKTHUECKUI MaTepua, MOXeT
(oTnn4HO)»/ MIPOAEMOHCTPUPOBATH ATO HA 3aHATHUSIX U B XOZIE
«3a4TEHO» MIPOMEKYTOYHOM aTTeCcTaluy.

OOyyaronuiicst NCYEPIIHIBAOIIE U JIOTUYECKH CTPOHHO
u3JaraeT yueOHbI MaTepHal, yMeeT YBSA3bIBaTh TEOPHUIO C
MPAKTUKOH, CIIPABIISIETCS C PEIICHUEM 3aad
npo¢eCCHOHAILHON HANPaBIEHHOCTH BBICOKOTO YPOBHS
CIIOKHOCTH, MPABIIILHO 00OCHOBBIBACT MPUHSITHIC
pereHus.

CB0OOAHO OpUEHTHPYETCS B yUeOHOM 1
npodeCCHOHAILHON TUTEpaType.

O1eHkKa N0 AUCUUIUIMHE BBICTABIISIOTCS 00yyaromeMycs ¢
Y4ETOM PE3yabTaTOB TEKYLIEH U MPOMEKYTOUHON
arTeCTalUu.




Komnierennuu, 3akperi€éHHbie 3a JUCUUIUTHHOM,
c(hOpMUPOBAHBI HA YPOBHE — «BBICOKUI.

82-68/

«XOPOIIIOY/
«3a4TEeHO
(xoporo)»/
«32UTECHO»

BricTaBmsiercst o0ydaromemMycsi, €Clii OH 3HaeT
TEOPETUYECKUN U MTPAKTUYECKUI Marepuai, rpaMOTHO U 11O
CYILIECTBY M3JIaraeT €ro Ha 3aHsITUAX U B XOJIE
MIPOMEKYTOYHOM aTTECTALMH, HE JOMYCKas CyIECTBEHHBIX
HETOYHOCTEH.

OO0yuarouiicsi IpaBUIBLHO MPUMEHSIET TEOPETUUECKUE
MOJIOYKEHHUSI IIPU PELICHUHU MTPAKTHYECKUX 3a7a4
npodeccuoHanbHON HAMPaBICHHOCTH Pa3HOTO YPOBHS
CJIOKHOCTH, BJIaJIe€T HEOOXOAUMBIMHU JIJIsl TOTO HABBIKAMHU
1A IPUEMAMHU.

JloCcTaTOYHO XOPOIIIO OPUCHTUPYETCS B yUeOHOU U
npodeccuoHaNnbHOM IUTEpaType.

OrneHka Mo AUCIUILTAHE BBICTABIISIOTCS 00YJaroeMycs ¢
Y4ETOM PE3yabTaTOB TEKYLIEH U MPOMEKYTOUHON
aTTeCTaluu.

Komnerenuu, 3akperi€éHHble 3a JUCHUIIIIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIUILY.

67-50/
D.E

«YIOBJIETBOPHU-TEJIb
HOY/

«3a4TEHO
(ynoBneTBOpH-TEIb
HO)»/

«3aYTCHO»

BricTaBnsiercst oOyuaroiemycsi, €Cii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUN U MPAKTUYECKUN MaTepual,
JIOITYCKAaeT OT/IeIbHbIC OIIUOKYU MPHU €ro U3JI0KEHUU Ha
3aHATHUAX U B XOJ€ IPOMEXYTOUHON aTTECTALIUN.
OOyuaronuiicst UCTIBITHIBAET ONpPEAeEHHBIC 3aTPYIHEHUS B
IIPUMEHEHNUH TEOPETHUYECKUX MOJI0KEHUMN IIPU PEIICHUN
MPAKTHUECKHX 3a7a4 MpodeCCHOHATLHOM HAIPaBIEHHOCTH
CTaHJAPTHOI'O YPOBHS CI0KHOCTH, BIIAJIEET
HE0OXOUMBIMU JJI 3TOTO 6a30BHIMU HaBBIKAMH U
[pUEMaMHU.

JleMOHCTpHUpYyeT JOCTaTOYHBINA YPOBEHb 3HAHUSI YUeOHOM
JIUTEPaTyphl 110 TUCLHUILINHE.

OneHka Mo AUCHMILTAHE BBICTABIISIOTCS 00yYaroeMycs ¢
Y4ETOM PE3yabTaTOB TEKYLIEH U IMPOMEKYTOUHON
aTTeCcTaluu.

Komnierennuu, 3akperi€éHabie 3a JUCUUIUTHHOM,
c(hOpMUPOBaHbI HA YPOBHE — «JIOCTATOUHBIMY.

49-0/
F,FX

«HEYIOBJICTBOPHUTE
JIBHOY/
HE 3a4TEHO

BrictaBnsiercs oOydaromemMycsi, €Clii OH He 3HAeT Ha
0a30BOM ypOBHE TE€OPETUUECKHUN U MPAKTHUECKUI
MaTepHal, JOIMyCKaeT rpyObie OIIMOKHU TIPH €T0 U3JIOKCHUHT
HAa 3aHATUAX U B XOJI€ IPOMEKYTOUHOHN aTTeCTaLUH.
OOyyaroImuiicst HCTIBITHIBAET CEPhEIHBIC 3aTPYIHEHHS B
IIPUMEHEHUH TEOPETUUECKUX MOJIOKEHUM ITPU PELICHUH
MIPAKTHUYECKUX 3a]a4 IpoeCCHOHAIbHOM HallPaBIEHHOCTH
CTaHJapTHOI'O YPOBHsI CIOKHOCTH, HE BJIAJEET
HEOOXOIMMBIMU JIJIsl 5TOTO HaBBIKAMH U TIPUEMAMHU.
JleMoHCTpUpyeT (pparMeHTapHble 3HAaHUS y4eOHOMH
JUTEPaTypbl O JUCLIUIUINHE.

O1eHKa N0 AMCUUIUIMHE BBICTABIISIOTCS 00yyaromemMycs ¢
Y4ETOM PE3yabTaTOB TEKYLIEH U IPOMEKYTOUHON
aTTeCTallUH.

KoMnereHiun Ha ypoBHE «JJOCTaTOYHBINY, 3aKpETIIEHHBIE
3a IMCLUUIUIMHON, He C(OPMHUPOBAHBI.




5.3. OI.[CHO‘-IHBIC cpeacTBa (MaTCpI/IaJIBI) IJId TCKYIICTO KOHTPOJIA YCIICBACMOCTH, HpOMC)KyTO‘-IHOfI
arTeCcTaln O6yanOI]_[I/IXC${ IO JUCIHMITIIMHE

DOC a1 poBeACHUS TPOMEKYTOUHON aTTECTAIIUHU IO JTUCIIUIUIMHE COCTOUT 3 4
pasnenos:

1 paznmen. IlepeyeHb KOMIETEHIMI C YKa3aHHEM JTamoB HUX (OPMUPOBAHUS B TMPOIECCE
OCBOEHHS 00pa30BaTeIbLHOMN POTPAMMBI;

2 paznen. OnmcaHue ToKa3aTelel M KPUTEPHUEB OICHWBAHUSA KOMIETEHIIMHA Ha Pa3IMIHBIX
sTanax ux (opMUpOBaHUS, OTIMCAHUE KA OIICHUBAHHUS,

3 paznen. TunoBbie KOHTPOJIBHBIC 33JIJaHUS WM WHBIE MaTepuajibl, HEOOXOIUMBIE JJIs OIICHKH
3HaHUM, YyMEHUH, HABBIKOB M (WIM) ONbITa JCATEIBHOCTH, XapaKTEPHU3YIOMIMX ATaIbl
(hopMHUpOBaHUS KOMIIETEHIIMI B MTPOIIECCE OCBOSHHUS 00pa30BaTeIbHOMN MPOrPaMMBbI;

4 pasznen. Merogudeckue Marepualibl, ONPENEISIONIME MPOLEAYpPhl OLECHWBAHUS 3HAHUM,
YMEHHIA, HABBIKOB U (WJIM) ONBITA JEATEIHHOCTH, XapaKTEPHU3YIOIIUX 3Tarbl (OPMUPOBAHUS
KOMIIETEHITNH.

Jlia xaxxkzoro pesynbrara 00yyeHUs M0 JUCLUIUIMHE (MOIYJII0) WM MPAKTHKE OMpPEAestoTcs
MOKa3aTeNlu U KPUTEPUH OLEHUBAHUS C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI Ha PAa3NIUYHBIX dTarmax
uxX (OpPMUPOBAHUS, IIIKAIBI U TTPOLIETYPHI OIICHHUBAHUS.



O11eHOYHBIE CPEJICTBA, COOTBETCTBYIONINE KOHKPETHBIM dTarnaM (GopMUPOBAHUST KOMITCTCHITHI

Kon
Onmucanme 3Tanos
KOMIIEeTe HaumeHoBaHMe OLIEHOYHBIX CPEICTB
(¢hopmupoBaHusi KOMIIETEHIIUH
HIUH
3HATB:
- OCHOBHEIE ITOHATHS
YHUBEPCAJIbHOU anreOpsl;
- IPUMEPHI OCHOBHBIX
aJIrIza6 aII?IquKI/IX CTPYKTYD; Ompocer
P PYKTYD; TecThl
- OCHOBHBIE HaIlpaBJICHUS .
N BrinonHeHnne npakTU4eCKUX 3aJaHUN
MIPUIIOKEHUH anreOpsl B
DK3aMeH
nH(pOpMaTHKE;
- MPOCTHIE AIreOpanyecKue
OTIepallH, UCTIONbH3yEMbIC B
OK-1 OpeaCTaBIEHUH 3HAHUN
OIIK ’ 4 YMeTs: pemare 3a1a4u 1o
K-8 ’ anredpanvecKkomy BrinonHeHue npakTU4eCKUX 3aJaHUi
MOJICJIMPOBAHUIO TUIIOB JaHHBIX | KonTponsnas padora 1
B IPOrpaMMHUPOBAHUU DK3aMeH
Baanern:
- anredbpanyeckon
TEPMUHOJIOTHEHN U HaBBIKAMHU AKTHUBHOCTB PabOThI HA CEMHUHAPCKUX
MOJIEJIUPOBAHUS; 3aHATHIX
- IPOCTEHIIMMH HaBBIKAMU BrinosiHeHUE MpaKTUYECKUX 3aJaHUI
peuieHus anredpandeckux 3aaa4; | KonrponsHas padora 2
- HaBBIKAMU TIPE/ICTABIICHUS DK3aMeH
3HaHUN anreOpandecKuMu
CpEACTBAMU

KonTpoabnas padora 1

1. Onucarb aOCTPaKTHBIN TUIT JAaHHBIX JUIsl TUIA JaHHBIX OMHAPHOE JIEPEBO C JIUCTHIMU U3
IeJIBIX YMCEJI C ONepaIisIMA TIOCTPOSHHS IEpeBa U3 JIBYX JIUCThEB, COSAMHEHUS IBYX JIEPEBHEB B
OJTHO JIEpeBO, MPUCOETMHEHHE JIUCTA K IEPEBY CJI€BA U CIIPaBa, BbIAEICHHE JIEBOTO U IIPABOTO
NOAJIEPEBa, MOCTPOCHHUE CIMCKA EIIBIX YMCEIT U3 JINCTHEB U MOXKET OBITh JOMOTHUTEIBHBIX
orepauii, HeOOXOIUMBIX JJIsl BEIPAKEHHSI COOTHOIIICHUH.
2. IlpoBeputh sBigerca nu peanusanuet ATJ[ "momyrpynmna" ¥ MOXXHO JIM BBECTH CTPYKTYpPY
MOHOW/Ia HA MHOXXECTBE JACHCTBUTEIBHBIX YUCEN ¢ OMHAPHOM omeparueit * puaa: u*v= [uv|.
3. Bemmucare mpumepsl mojmanreOp W ONpeneNuTh olmiee 4Yuciao mojpanreOp, BKIOUYAs
TPUBHUAJbHBIE AJISI TPYIIIBI Z ;5 .
4. Onwucarp NpsAMYI0 CyMMy aireop
1 1
PEIIETOK ¢ HyeM . . 5
U eIMHULEeH 1 =

0
0
5. CKOJIBKO Pa3IUYHBIX TOMOMOP(GHU3MOB MOXKET ObITh U3 IEPBO anreOpsl BO BTOPYIO s anredp
npeabLayIIen 3a1a4u.



Konrponbnas padora 2

1. [nsg norpedureneli (Kom, Ha3BaHKUE) BBIIATh KO MOCTABKU, HA3BAHUE U CTOMMOCTh ISl IOCTaBOK 3a
HOCJIEIHUN MECSILI.

2. OmpenenuTs Kakue (KOJ) MOCTABIIUKH, KAKAM TOTPEOUTEISAM (KOJ) ITOCTABHIIN 33 TEKYIIFA MECSIT
nmeraneit Ha obmryio cymmy 6osee 1000000 pyo.

3. Boigars TaOnuily KOJIOB MOCTABIIUKOB, KOTOPBIC IOCTABIISIOT TOJIBKO TO, YTO MOCTABIISAETCS
MOCTAaBIIIUKOM 4™,

4. CocTraBHUTH TAOJNHITY U3 BCEX TOPOJIOB , B KOTOPBIX €CTh MO0 MOTPEOHUTENH, JINOO IMMOCTABIIHK C
YKa3aHUEM CKOJIbKO B KaXJIOM U3 HUX MTOCTABINUKOB U norpedutenei. (Eciu Het To cTtaBuTh 0).

5. Ypmanute BCe IeTanH, KOTOPbIE HUKEM HE IMOCTABIISIFOTCS WM MTOCTABIISIOTCS, HO MX HET HU Y KOTO Ha
CKIIaJie.

IIpumep Tecra

3ananme 1.

SAsnsercs mu pynkuus 2 M X M — M, 3anannas opmynoi Buna flx, y) =x —y,tae M =N-—
MHO’KE€CTBO HaTypaJbHbIX YHCEN, KOMMYTAaTUBHOM ajaredpanyeckoi onepanuei?

1) na 2) HeT

3amanue 2.
Kakue M3 clefylomMX BhIpaKeHUH sBIAIOTCA TepMamu curHatypbl X = {NAT; O: — NAT,
SUCC: NAT — NAT, ADD: NAT x NAT — NAT) c nepeMeHHbIMH 7 U k :

a) ADD(O); 0) SUCC(n, k); B) ADD(O, SUCC(n));
r) SUCC(x); n) ADD(n, ADD(O, ADD(n, k)))?

l)a, B 2)0,B 3)B, T 4)B, I Sy
3ananmue 3.

PaccMoTprM MHOXECTBO TepMOB curHatypbl £ = {NAT; O: — NAT, SUCC: NAT — NAT,
ADD: NAT x NAT — NAT) c nepemeHHbIMH 7, m 1 k. Haliaure 4ncio Bcex moaTepMoB,
BKJIFOUas U cam tepMm, B Tepme ADD(n, ADD(O, ADD(m, k))).

OrtBerT:

3ananmue 4.

Iycts curnarypa £ =XT1,,T»; F;:T,—> T, Fo2 T, > T, F:T,xT,— 1), u X=1{x,y,z} —
MHOXKECTBO IEPEMEHHBIX, PUYEM X — MepeMeHHas tuna 1), a ), z — InepeMeHHble tumna 7.
Kakue u3 BeIpaXCHUIl SBISIOTCS TepMaMu 13 MHOXKecTBa Term(Z, X):

a) Fi(Fy(x)); 0) Fi(F>2(»)); B) Fi(x, Fy(¥)); ) Fy(F5(x, Fi(Fy(2)));
n) Fi(Fy(), Fi(Fx(2)))?

l)a, 06,8 2)a, B, T 3)0,B, T 4)0,1, 10 S)B, T, 1

3aganme 5.

SIBnsieTcst M MOJYTPYIIIOH MHOXKECTBO M ¢ OMHApHO# omepanumeit *, eciu onepaius 3a1aeTcs
dopmynoit x*y =x" u M =N — MHOXECTBO HaTypaJbHbIX YUCEI?



1) na 2) HeT

3ananue 6.
HaiinuTe yncno Bcex roMoMOp(QHU3MOB HUKINYECKUX TPy U3 Z, B Z,.

OrtBerT:

3aganue 7.
Haiinure yucno Bcex moamomyrpymnm moxyrpynnel {—1, 1} ¢ omepanueid yMHOXKEHHsI, CUUTAs,
caMy HOJIYTPYIILY.

OrtBerT:

3ananue 8.
Haiinure yucno Bcex NOArpynn LUKINYECKOU Ipymmbl  Zg, CUMTAs U camy IPYIIILY.

OrtBerT:

3ananme 9.
W3omopduel mu rpynnel Z; © Zou  Zg ?

1) na 2) HeT

3amanmue 10.
Haiinure 9yucio 251eMEeHTOB B IPYIIIIE BCEX CUMMETPUN KBaApara.

OrtBerT:

3aganmne 11.
Haiinute uymcno Bcex roMoMop(hu3MOB pEIIETOK, OOpa30BaHHBIX MOAMHOXecTBaMU A u B
MHOXKECTBA JIEUCTBUTENBbHBIX uucen R, ¢ omepanusmu max u min, T. €. u3 4 BB, tne 4= {0,1},
B=1{0,1,2}.

OtBer:

3ananme 12.

CKobKO 27IEMEHTOB B TojanreOpe OyneBoi anreOpsl BceX MOAMHOXKECTB MHOXECTBA {a, b, c},
MOPOXKACHHON TOAMHOXXECTBOM {a}?

OrtBerT:

3aganme 13.
Haiigute uncno ctpok B Tabnuie, nomydvaromeiicsa onepanueit TablNTab2, nag Tabnumamu Tabl
u Tab2, roe

A|lB]|C Tab2 B | C
Tab1

a, b c a, b | ¢




a, | b, | ¢ a, | b, | ¢

OrtBerT:

3aganue 14.
Haiinure yncno cTpok B Tabnuile, 3aJaHHOH BBIpaKEHUEM
prTab1(A,B) * Tab2 * Tab3, rae:

Tabl B | C | Tab2 B |C Tab3 |A |B |D
A
a b c a b c a b
a, b Cq a b] Cq a, b dl
a, | b C a, | b, |c¢ a, | b, |d,
OtBer:
3aganue 15.
Iycte X, Y, Z, U — npou3BOJIbHBIE MOAMHOXECTBA MHOXKECTBA arpuOyTOB TaOmuiel Tab (B

3agaHusax BeipaxkeHus Buga FG o6osnauator F U G). BepHo nu cienyroiiee COOTHOIICHUE JUIS
(hyHKIIMOHATBLHOM 3aBHCUMOCTH B JIFOOOM Ta0mwHIIe:
ectt X—>YZ, 70 X—>Y u X —>Z7Z?

1) na 2)HeT

Tabauua orBeToB Bapuanra 1

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

KoHTpoJsibHbIEe BOIPOCHI K IK3aMeHY

[Tonstue anrebpanueckoil onepaiyu, apHOCTb U TUN omnepanuu. [lonsaTue curHatypsl u
onpezeneHue ajireOpandyeckoll cucteMmbl. MoneaupoBaHUE TUIIOB JaHHBIX B BUJE
anrebpandeckux cucreM. [Ipumepsr.

[lonsiTe TepMa B 3aJaHHOM cHUrHaType C 3aJaHHBIM HAa0OpOM IE€PEMEHHBIX.
Onpenenenve CeMaHTHUKUM TEPMOB B airedOpamdeckod cucreme. OmnpeneneHue IMOACTaHOBKU
TEPMOB BMECTO IE€pPEMEHHbIX. [leficTBuEe MOACTAaHOBKM Ha TepMbl. OlpeneieHre paBeHCTBA
TEPMOB W BEPHOCTH pABEHCTBA JBYX TEPMOB /Jsl 3a/JlaHHON anreOpanvdeckoid CHCTEMBI.
Omnpenenenne aOCTPAaKTHOTO THUIMA JaHHBIX. AJreOpandecKre CUCTEMbI KaK peann3aiy (MOIEIH)
a0CTPaKTHBIX TUIIOB JAHHBIX.




[Ipocreitmme abcrpakTHble TUNBI  AaHHBIX. [Ipumep ATJl MHBOMIOIMS M NPUMEpPHI €e
peanuzanuii. Teopema o cTpoeHnn peanusanuii HBooIui. ['oMoMopdr3M HHBOIOITUT.

ITpumep ATJ] momyrpymnmna u npuMmeps! ee peanuzauuu. OnpeaeneHrue romoMoppusma u
n3omoppusma anredbpamdeckux cuctem. [loHsTHE mMomanredpbl U MHOXECTBa OOpPa3yIOLIUX
anreOpanyeckoil cuctemsl. [Ipumepsl romomopdusma, u3omMopdusma, moaaaredp U MHOXKECTBA
oOpa3yromux 1 noxyrpymni. [Torstre npsiMoii cyMMbl aireOp Ha pUMepe NOTYTPyII.

ITpumep AT/l MoHoHMI M mpuMepsl ero peanusanuu. OnpezneneHue roMmoMopdusMa u
n3omopdpusma anredbpamveckux cucteMm. [loHsTHE mMomanreOpbl U MHOXKECTBA 0OpPa3yIOLIUX
anreOpanyeckoil cuctemsl. [Ipumepsl romomopdusma, u3omMopdusma, moaaaredp U MHOKECTBA
oOpa3yromux /i1t MOHOUI0B. [loHsATHE pSAMOI CyMMBI ainredp Ha MpUMepe MOHOMIOB.

[Mpumep AT/l rpynma u npumepsl ee peanuzanuu. OrnpeneneHue romomMopdusma u
nzomopdusma anredbpamveckux cuctem. [loHsTHE mMomanreOpbl U MHOXECTBA OOpPa3yIOLIUX
anreOpanyeckoil cuctemsl. Ilpumepsl romoMopdusma, usomopdpusma, moJanredp U MHOKECTBA
oOpa3yroIux JUIs TpyI Ha puMepe rpymni. Teopema 0 KAaHOHUYECKON peau3aluy TPyIIIL.

ITpumep ATl xommyTtatuBHas rpynmna. Omnpenenenue romomopdusmMa U u3oMoppuzma
anredpandeckux cucrteM. [loHsTue momanreOpbl M MHOXKECTBA OOpas3ylOLIUX aiaredpandeckoin
cucrteMsl. [Ipumepsl romoMopusma, uzoMophusmMa, NoAANredp U MHOKECTBA 00PA3YIOMIUX IS
Ipynn Ha NpuUMepe KOMMYyTaTuBHbIX rpymm. llonsrue mpsimoii cymmbl anredp. Teopema o
KaHOHMYECKOM IIPE/ICTABICHUU KOHEUHBIX KOMMYTATUBHBIX rIpynm (06e3 [10Ka3aTenbCTBa).
[Tpumep.

[Ipumep ATJI BEKTOpHOE IPOCTPAHCTBO M MPUMEPHI €ro peanusauuu. OnpenencHue
romoMopdusma u nzomop¢usma anredpandyeckux cucreM. [loHsTue nomanreGpbl U MHOXKECTBA
oOpasytromux anreOpanyeckoit cucremsl. IIpumepsl romomopdusma, nzomopdusma, noganredp u
MHOXECTBa 00pa3yloIIMX JJs BEKTOPHBIX MpocTpaHCTB. [loHsATHE mpsiMoli cyMMBbl ainredp Ha
pUMepe BEKTOPHBIX IPOCTPAHCTB.

[Ipumep ATJl pemerka u npumepsl ee peanuszauuu. OnpeneneHue romomopdusma u
nzoMoppusMa anredpanueckux cucreM. [loHsTne mnomanreOpsl MU MHOXKECTBa 0Opa3yONIUX
anredpandeckoit cuctemsl. [Ipumepsl romomopdusma, nzomopdpusma, nogairedp U MHOXKECTBA
oOpasytomux i pemerku. [lonsTue npsiMoit cymMMbl anredp Ha MpUMepe PeLIeToK.

[Ipumep AT]I Oynesa anreOpa u npuMepsl ee peanusanuu. Ornpeaenenue romomopdusma
U u3oMop¢usma anreOpandeckux cucteM. [loHsTHe monmanreOpbl U MHOXKECTBA OOPa3yIOIIMX
anreOpandeckoil cuctemsl. [lpumepsl romoMopdusma, u3oMopdu3Ma, moJanredp U MHOKECTBA
oOpasyromux i OyieBbIX anreop.

[Mpumep AT/l OyneBa anrebpa W mpuMepbl ee peanm3anud. [IoHATHE TPSIMON CyMMBI
OyneBbix anredp. Teopema 00 mzomopduszMe OyneBoil anredpbl BceX MOAMHOXKECTB KOHEUYHOTO
MHOYECTBA MPSAMOI cymme OyiieBbix anreop {0,1}.

Teopembr 00 u3oMopdusme KoHeuHOU OyneBoil anreOpnl ainredpe BceX MOIAMHOMKECTB
HEKOTOPOTO MHOYKECTBA.

[Tonsatue romomopdpusma u uszomoppusma anredp. Teopema O KOMIO3ULUHU
romoMopdu3moB. ToxkaecTBeHHBINH n30Moppu3M. Teopema 06 oOpaTHOM H30MOpPPH3ME.

Omnpenenenue wHUIMAIBLHOU anreopsl ATJI. Teopema 0 €TMHCTBEHHOCTH WHUIIMAIBHON
anreOpbl ¢ TOYHOCTHIO 110 n3oMopdusma. [Ipumep nHUITHATIEHON anreOphI.

Anrebpa tepmoB. Teopema 0 €IUHCTBEHHOCTH TroMoMop(du3Ma u3 aaredpsl TepMoB 6e3
NEPEMEHHBIX.

OmnpeneneHre CeMaHTUYECKOW HKBHUBAJIEHTHOCTH Ha MHOMKECTBE 3aMKHYTBIX TEPMOB U
€ro CBOMCTBA.

OmnpeneneHne CUHTaKCUYECKOM SKBUBAJICHTHOCTH Ha MHOXecTBe TepMoB. KoHCcTpykuus
NOCTPOCHUS HHUITUAILHOW pean3aliy U3 anreOpsl TepMOB 0€3 epeMEHHBIX.

[Tonarue romomopdusma u nzomopdusma anredp. OnpeneseHne UHULUAIBHONW anreopsbl
ATJI. Teopema 0 CylieCTBOBAaHUU WHUIIMATBLHOM anreOpsl. [Ipumep nHunmanibHON anreOpsl.

Bbruncnenus B uHuuumanbHoi anrebpe. [loHsATHE O KaHOHMYECKOH CUCTEME TEPMOB U
BBIYHCIICHUH B aJITeOpe TEPMOB.



Boruncnenus B mHUIManbHON anredpe. OnpeneneHue cUCTEMBbl MPABUI MEPENUChIBAHUS
TEPMOB U BBIYUCIICHHUS IO MPaBUJIaM MEePENHChHIBAaHUS.

Cucremspl npaBuil NEpPENUCHIBAHUSA U BbIUMCIEHUA. OIpelneneHne CXoAAlecss CUCTEMbI
npaBwil. Teopema O CHUCTEME NpPaBWJI MEPENUCHIBAHUSA, MOCTPOEHHOM MO COOTHOIICHUSM
abCTPaKTHOTO THIA JAHHBIX.

Omnpenenenue cxopsiielcs CUCTEMbl MpaBUil IepenuchiBaHus TepMmoB. [lopsnku Ha
TepMax M HEKOTOpble CIOCOOBI J0Ka3aTeIbCTBa CBOWCTBA KOHEYHOH 3aBEpIIaeMOCTH CHCTEMBI
MepenChIBaHUSI.

Onpenenenne cxomsUIEiicsl CUCTEMBl NPaBWJI IepenuchbiBaHUs TepMoB. [loHsATue
KpUTHUYECKOM Mapbl TEPMOB M  METOJ JOKa3aTeIbCTBa CXOAMMOCTHM KOHEYHO 3aBepliaeMoin
CUCTEMBI IIPABUJI IEPETINCHIBAHMS.

Pensumonnbie 06a3pl manHbIX. Te3uc Komma. Ilonstue otHomeHus. AnreOpamdeckas
Mozienb 0a3bl JaHHBIX U ONepaliiy Hajl OTHOLIEHUAMU. [Ipumeps! onepanuii.

AnrebOpanyeckass Mojenb 0a3bl JaHHBIX M ONEpaluy Haja oTHoueHusmu. llonsarue
OTPaHUYEHHUS  LEJOCTHOCTW  0a3bl  jJaHHBIX. [IpuMepsl  OrpaHMYeHU  IETOCTHOCTH
(pyHKLIMOHANBbHAS 3aBUCUMOCTh, OTPAaHUYEHUE 110 BKJIIOUEHUIO, 3aBUCUMOCTD 10 COEAMHEHHUIO) U
uX anreOpanyecKue BhIPAXKEHUS.

[TonsiTs cxembl 6a3bl TaHHBIX, COCTOSTHUS 0a3bl TaHHBIX, 3aIpoca K 0a3e JaHHBIX, OTBETA
Ha 3amnpoc. Pensuuonnas anre6pa otHoueHui. OnpeneneHue cxeMbl 0a3bl JaHHBIX. Pensinonnas
anredpa 6a3bl JaHHBIX. MogenupoBaHue COCTOSIHUSL 0a3bl IaHHBIX B BUJE TOMOMOP(HU3Ma.

Omnpenenenue npeacTaBieHus Moyib3oBareis. [IoHATHE S5KBUBAJIEHTHOCTH ABYX CXeM 0a3
JTAaHHBIX.

Pensumonnesle anreOpsl M MaremaTuueckass — Joruka. CBsi3p MEXIy MOHATHAMU
OTHOILIIEHWE M IMPEIUKAaT, ONEepalUsIMHU HaJ OTHOLIEHUSMHM M JIOTUYECKUMH OINEpanusiMud U
kBaHTOpaMu. Cxema 6a3bl JAHHBIX U JOIMYECKasi TEOpUSI.

[TonanreOppl anreOpbl OTHOLIEHMH W Trpynna CUMMETpUM mnojpanredpsl. Teopema o
B3aUMHO OJHO3HAYHOM COOTBETCTBMM MEXAy Mmojpaiareopamu aiareOpbl OTHOLICHUHA U
HOATPYIIIaMu B TPYIIE EPECTAHOBOK AJIEMEHTOB JJoMeHa (0e3 10Ka3aTeIbCTBA).

[Ipsimass cymma pensiuoHHbIX anredp. Teopema mpeacTaBlIeHUU PENSLUMOHHBIX anreOp
KOHEYHOTO THIIAa B BHUJE MPSIMOM CyMMBbl HENPHUBOAMMBIX pPEJALMOHHBIX anredp (6e3
JI0Ka3aTeNbCTBA).

Pensiyonnbiii  moaxon k  6asam  gaHHbIX. OOIME NPUHIUIBI TOCTPOEHMS CUCTEM
tuna "kiueHT-cepBep”. lMcxomHple MPEANOCHUIKH MOCTPOCHHUS WH(POPMAIIMOHHBIX CHCTEM
noJ00HOTO  THUHA: npeumyniectBa M HepoctaTku. (CocTaBHblE YacTH CUCTEM THIA
“KJIMEHT-cepBep” .

[TonsiTust cxembl 0a3bl JaHHBIX U MpeACTaBIeHMH  mosib3oBatensd. [IpuHIMIbI
JOTHYECKOH U  (U3MUECKO He3aBUCHUMOCTU AaHHBIX. CpeacTBa MOMICPKKU JOTHUYECKON H
(u3nIeCcKoi He3aBUCUMOCTH JTaHHBIX B si3bIke SQL.

[TpuHIMIIBI TOCTPOEHUSI CUCTEM THMa "KiMeHT-cepBep”. 3amgaun u (QYHKIMH cepBepa.
OcHOBHBIE TPHHIOHUIIEI ~ pabOTBI cepBepa: A3k SQL, opraHusanus odepencid, MOHSATHS
TpaH3akUuu, GUKCAIUH, )KypHasa, OTKara, TpUrrepa.

[TpuHIMIBI TIOCTpOEHUS cuUcTeM THma "KiueHT-cepBep". 3amaun  ©  QyHKIHH
KJIMEHTCKOMN 4acTH CHUCTEMBI. CoctaB W  (QyHKUHUHM UHCTPYMEHTAJIBHBIX CPEICTB
pa3pabOTKH KIMEHTCKON YacTH.

Omnpenenenve OHTONOTUH. MeCTO OHTONOTHM B COBPEMEHHBIX HH(MOPMAIMOHHBIX
TEXHOJIOTUSIX U CUCTEMAX.

[Ipumepsl ontomoruit U ux mojened. HemomnHora, kak CBOWCTBO OOIIUX OHTOJIOTHUM.
OrpaHu4eHHOCTh TEOPETUKO-MHO)KECTBEHHOT'O NPE/ICTABICHUS] OHTOJIOTHI.

Omnpenenenue Teopun kareropuil. Ilpumepst kareropuii.

Onpenenenue Teopuu kareropuid. Ilpumepsl mpeacTaBiIeHUS OHTOJOTHUN CPEICTBAMH
TEOPUH KaTerOpUi.



6. YuyeOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIIIMHBI

6.1. Cnucok UCTOUHUKOB U JIUTEPATypPhl
a) OcHoBHas JMTEpaTrypa

1. Anrebpauyeckue wmeToabl B MH(OpMaTUKe: O3MEMEHTbl YHMBEpcarbHOW anrebpbl
[OnekTpoHHbIN pecypc] : yyebHoe nocobue : And HanpaeneHus nogrotosku 45.04.04 —
"MIHTennekTyanbHble cucTeMbl B ryMaHuTapHon cgepe” / beHnamnHoB EBreHnn Muxannosuy,
EdwnmoBa EneHa AHaTonbeBHa; beHnamunHoB E. M., Ecdpbnmosa E. A. ; MuHobpHaykn Poccun,
depep. roc. OwmkeTHoe o06pasoBaT. yypexaeHue BbiClW. obpasoBaHus "Poc. roc.
rymanutapHbin yH-T" (PITY), OTa-Hue nHTennekTyan. cuctem B rymaHutapHon cdepe, Kad.
MaTeMaTUKW, NOTUKN WU MHTENNEKTyarn. CUCTEM B r'yMaHUTapHOW cdepe. - ONeKTPoH. OaH. -
Mockea : PITY, 2017. - 161 c. - Pexum goctyna : http://elib.lib.rsuh.ru/elib/000011292. - 3arn.
C akpaHa. - ISBN 978-5-7281-1959-3.

2. boyman JIx., Omepcon C., HapnoBcku M. Ilpaktuueckoe pykoBoactBo mo SQL. M.:
Wznarenbckuit oM «Buibsamcey, 2002.

0) JlonoJiHUTEIbHASA JINTEpaTypa

Kyxk /1., beit3 I'. Komnbrorepnas maremaruka. M.: Hayka, 1990.

Hanenko M.ILI. MonenupoBaHnue ceMaHTUKU B 6a3ax naHHbIX. M.: Hayka, 1989.

Heiit K. PykoBoactso no pensiunonsoit CYBJl DB2. M.: ®unaHcs! u craructuka, 1988.
Tonpnonart P. Tomocsl. Kareropusiit ananus soruku. M.: Mup, 1983.

Kysneunos, M.B. MySQL 5 / M.B. Ky3nenos, 11.B. Cumasnos. - CI16.: BXB-IletepOypr,

2006 http://znanium.com/bookread2.php?book=350211

Nk W=

6.2 Ilepeuens B/l u UCC

Nont HaumeHnoBanue
/i

1 | MexnyHnapoanble pedeparuBHble HaykoMeTpuueckue b/I, moctymnHbie B paMkax
HAIIMOHAJIILHOM noamucku B 2019 .

Web of Science

Scopus

2 | [IpodeccronanbHble TOTHOTEKCTOBBIE b/], 1OCTYyNHbBIE B paMKax HallMOHAJIBHON
noxamucku B 2019 1.

XKypuansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypnans Taylor and Francis

3 | Ilpodeccuonanbupie TOTHOTEKCTOBBIE B]]

JSTOR
W3nanus no o0IIeCTBEHHBIM ¥ T'YMaHUTAPHBIM HayKaMm
OnexTponHas 6ubnuoreka Grebennikon.ru

4 | KomnbroTepHble ClipaBOYHbIE IIPABOBHIE CHCTEMBI

Koncynprant [Lmtoc,

l'apanTt



http://elib.lib.rsuh.ru/elib/000011292
http://znanium.com/bookread2.php?book=350211

7. MarepuajibHO-TeXHHYeCKOe o0ecnedeHne AUCHUNIHHbI

3aHATUS TPOBOAATCS B KOMITBIOTEPHOM Kjacce aya. 706, pacmosioKEHHOM IO aapecy
125993, Mocksea, Muycckas na., 0. 6, cmp.2,.

DTOT KOMITBIOTEPHBIN KJIacC OCHAIIEH

®  JOCTaTOYHBIM KOJUYECTBOM OOBECTUHEHHBIX B JIOKAIBHYIO CETh pa0OYMX CTaHITHH,
MEIUANPOECKTOPOM U SKPAHOM,
° MEJIOBOU JTOCKOH.
B kimacce UMEIOTCS BO3MOKHOCTH

®  MOJKIIOYECHUS HOYTOyKa K MEIUapOEKTOpY,
®  OJHOBPEMEHHOIO JOCTyMNa B MIHTEpHET /U1 npenoaaBaress U CTyACHTOB.

1. Tlepeuens ITO

Nen Haumenosanue [10 [IpousBoaurens Crnioco0
/m pacrpocTpaHeHUs
(ruyensuonnoe unu
€c680000HO
pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JMIIEH3UOHHOE
2 OC «Anst ObpazoBanue» 8 000 «bazanst CIIO | nuuen3noHHOE
3 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JULEH3UOHHOE
5 Microsoft Office 2016 Microsoft JMIIEH3UOHHOE

8. Obecneuenue 06pa3oBaTeIbHOIO MpPOLECCa sl JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS 1 HHBAJINI0B

B X04€ peajindaliv AUCHUILIMHBI UCITOJIB3YIOTCA CICAYIOMUE AOIMOJTHUTCIBHBIC
MCTOIbI O6y‘leHI/I$I, TCKYLICTIO0 KOHTPOJIA yCIICBACMOCTHU U HpOMe)Ky'TO‘IHOI‘/JI arTecraluu
06yqa}0m1/1xcsl B 3aBUCUMOCTH OT UX MHAUBHUAYAJIbHBIX 0coOeHHOCTEI:

® I CIENbIX U cIa00BUIALIMX:

- JIeKUMU O(GOPMISIIOTCS B BHUJAE ODJICKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C ITOMOIIBIO
KOMIIBIOTEPA CO CHELUATN3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUCHUEM;

- THMCHbMEHHBIE 3aJaHMsl BBIIOJHAIOTCS HAa KOMIBIOTEPE CO CHELUAIN3HPOBAHHBIM
IPOTrpaMMHBIM 00ECIIEYEHUEM, UITM MOTYT ObITh 3aMEHEHB! YCTHBIM OTBETOM;

- obecrnieynBaeTCs HHIMBUyaIbHOE paBHOMEpHOE ocBerieHne He MmeHee 300 JiroKc;

- JUIs BBIIOJHEHUS 3aJaHusl IpU HEOOXOJUMOCTH MPEIOCTABIACTCS YBEINYHMBAIOLIEE
YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAHNE COOCTBEHHBIX YBEIUUMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHUs 0POPMIISIOTCS YBEIHMUEHHBIM LIPU(TOM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (popMe MM BBIMOJIHSIOTCS B MUCbMEHHOM hopme Ha
KOMITBbIOTEpE.

® IS TIYXHX U CJIa0O0CIBIMIAIIHX:

- JekuMu Oo(OpMIAIOTCA B BMJE 3JIEKTPOHHOIO JOKyMEHTa, JHOO MperoCTaBiseTcs
3BYKOYCHJIMBAIOLIAs anmnaparypa WHAUBUAYaJIbHOIO MOJIb30BAHNUS;

- IICbMEHHBIE 3aJJaHHs BBINOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHOU (hopMe;



- DK3aMEH U 3a4€T MPOBOAATCS B MMCbMEHHOM (JOpMEe Ha KOMITBIOTEPE; BO3MOYKHO MTPOBE/ICHHUE
B (hopMe TECTUPOBAHUS.

® ISl JIUII C HAPYLICHUSIMHU OMTOPHO-/IBUTATEIHHOTO arIapara:

- JeKIuH OQOpPMIIAIOTCS B BHJAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYHMHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CHEIHATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHHEM;

- THCHbMEHHBIE 3aJlaHMsI BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CHEIHAIU3HUPOBAHHBIM
IPOTrPaMMHBIM 00€CTIEYECHUEM;

- DK3aMEH U 3a4€T MPOBOIATCSA B YCTHOU (popMe WM BHIOJIHSIOTCS B MUCbMEHHOM (hopme Ha
KOMIIBIOTEpE.

[Ipn HEOOXOMMMOCTH MPEAYCMATPUBACTCS YBETUUEHUE BPEMEHH IS IIOATOTOBKU OTBETA.

[Iponienypa  mpoBeAeHHST ~ NPOMEXKYTOUYHOM  aTTecTali Ui OOYyYaroIIuXCs
yCTaHABIMBAETCS € Y4YETOM MX HHIUBUAYAJbHBIX MNCUXOPHU3UYECKUX OCOOECHHOCTEH.
[IpomerxyTouHast aTTeCTaIUs MOXKET TPOBOJUTHCS B HECKOJIBKO HTAIOB.

[Ipn mpoBeneHUM MpoLEAYphl OLIGHWBAaHUS PE3yJbTaTOB OOYyYEHHUs IpeaycMaTpHUBaeTCs
UCITIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOJUMBIX B CBS3M C HHIUBUAYaJbHBIMU
0COOCHHOCTSAMHU O0yYaroIuxcsi. ITU CPEACTBAa MOTYT OBITh MPEAOCTABICHBI YHUBEPCUTETOM, UITU
MOTYT HCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenne mpouedypbl  OLIGHWBAaHUS  PE3YJIbTaroB  OOy4YeHHsS  JIOMyCKaeTcs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHHA.

ObecrneunBaeTcss AOCTYN K MH(DOPMAIMOHHBIM M OUONIHOTpadUYeCKUM pecypcaM B CETH
WutepHer ans kxaxaoro oOydaromierocs B (opmax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX
3I0POBBS U BOCTIPUATHUS HHPOPMAIIH:

® IS CJICTIBIX U CJIA00BHISIINX

- B Me4aTHOM opme yBeTHMUEeHHBIM IIpUdTOM;
- B OopMe 2NIEKTPOHHOIO TOKYMEHTA;

- B popme aynuodaiina.

® Ui DIyXHX U ca0OCIbIIIAIINX:

- B IIe4aTHoOi popme;

- B popMe 2JEKTPOHHOIO JOKYMEHTA.

® s 00yYarOMIKXCs C HAPYIICHUSIMHI OTIOPHO-/IBUTATEIILHOTO arapara:
- B me4atHoil Gpopwme;

- B (hopMe 2IIEKTPOHHOTO JIOKYMEHTA,

- B hopme aynuodaiina.

VY4eOHbIE aymuTOpPUM AJIST BCEX BUJIOB KOHTAKTHOM M CaMOCTOATENBHOM paboTHI, HayyHas
OubnuoTexka U WHBbIE TMOMEIIeHUs i OOy4YeHHs OCHAIIEHBI ClelHaIbHBIM O0OpYIOBaHUEM U
y4eOHBIMH MECTaMH C TEXHHYECKUMHU CPENICTBAMU OOYUEHUSI:

® IS CJeNbIX U cIa00BUISAIIMX:

- YCTPOMCTBOM I CKaHUpOBaHus U ureHus ¢ kamepoit SARA CE;

- nucreeM bpaiins PAC Mate 20;

- npuHTepoM bpaiins EmBraille ViewPlus;

® IS DIIyXHX M CJIa00CTBIIIANTHIX:

- ABTOMAaTM3UpPOBAaHHBIM pabOYMM MeECTOM /s JIIoAeH C HapylleHHeM clyXa |
cl1a0O0CIBIIIAIIIX;

- aKyCTHYECKHUH YCUIIUTENIb U KOJIOHKU;

® s 00yYaIOMIMXCs C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:
- IEPEBIKHBIMH, PETYIHUPYEMbIMU 3proHoMudeckumu napramu CU-1;
- KOMITBIOTEPHOU TEXHUKOH CO CIEIMATBHBIM MPOTPAMMHBIM 00€CIICYEHUEM.

9. MeToauuyeckne MaTepuaJibl

9.1. [Inanbl ceMUHApPCKUX 3aHITUI



Tema 1. (8 4.) Anrebpandeckoe MOJCIMPOBAHNE TUIIOB JAHHBIX

Llenv 3anamuii: yCBOUTh OCHOBHBIE IOHATHUS aNreOphl U HAYYUTh MOJCIIUPOBATh PA3TUUHBIC

TUIIBI JAHHBIX B POTPAMMHUPOBAHUH aNre0panyecKUMHU CPeJICTBAMHU.
dopma npoBesieHUsT — 00CYKIEHHE, PEeIIeHne 3a1a4, OIpoc.
Bompocsr nst o6cyxnenus:
Uro Takoe anrebpandeckas cucrema’?
Yto Takoe TUI JaHHBIX B IPOTPAMMHUPOBAHUU?

Jlyist 9ero cTposATes anredpandecKkrue MO TUTIOB TJAHHBIX B TIPOTPAMMHUPOBAHUN?

KoHTponbHbIE BOITPOCHI:

1. [TonsaTne anredbpandeckoit onepaiyu, apHOCTh U TUIT OTIEPAITHH.

2. [TonaTue curHaTypsl ¥ ONpeeieHne anredpandeckoil CUCTEMBI.

3. MonenupoBaHue TUIIOB JJAHHBIX B BUE alreOpandeckux cuctem. [Ipumepsi.

4. [Tonatue Tepma B 33JaHHOM CUTHATYpE C 3aJJaHHBIM HA0OPOM IEPEMEHHBIX.

5. OrnpenenieHne CEeMaHTUKHU TEPMOB B aJlreOpanyecKoi CUCTEME.

6. Omnpenenenre MoaCTaHOBKU TEPMOB BMECTO NIEPEMEHHBIX. J[elicTBUE MOACTaHOBKU Ha
TEPMBI.

7. Omnpenenenre paBeHCTBA TEPMOB U BEPHOCTHU PABEHCTBA ABYX TEPMOB I 3aJaHHOMN
anreOpanvecKoi CUCTEMBI.

8. Omnpenenenne aOCTPaKTHOTO THUIIA TAHHBIX.

9. AnreOpandeckue CHCTEMBbI KaK peanu3aiuu (Mojeian) abCTpaKTHBIX TUIIOB JIAHHBIX.

10. Curma-anre6pa, roMoMOppHU3MBbl CUTMa-ajredp, Kak CrIocod CPaBHEHUS Pa3IMUHBIX

peanu3anuii abCTpaKTHBIX THIOB TaHHBIX. MI3oMophu3M peanuzaruii.

CnHCcoK UCTOYHHMKOB U JIUTEPATYPHI:

1. bennamunoB E.M., EdumoBa E.A. DnemeHTbl yHUBepcaJbHOM anreOpsl U ee
npuiokeHuil B uH@opmaruke. M.: Hayunstit mup, 2004. (I'taBa 1, Ynpaxsnenus k rmase 1)

[Iepeuens pecypcoB HHPOPMAIIIOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu « IHTepHeT:

1. Hdymxun P. AnreOpanyeckue THUIIBI JAHHBIX M UX WCIOIH30BAHUE B IPOrPAMMHUPOBAHUM,
«IIpaktuka ¢QynkuuonanpHoro mnporpammupoBanus» (ISSN 2075-8456) 2009 Ne2

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

MaTepI/IaHLHO-TCXHI/I‘{CCKOG o0OecrieucHre 3aHATHS: A0CKa, BUACOIIPOCKTOP, HOYT6YK.

Tema 2. (8 4.) HexoTopsie moHATHs 00111€# anreOpbl 1 aOCTPAaKTHBIC TUIIBI TAHHBIX

Llenv 3anamuil: yCBOUTh OCHOBHBIE IOHATHS YHUBEPCAIBLHOM anre0pbl U METOOJIOTHIO

MIPUMEHECHUS STUX MOHITHIA HA IpUMEpaxX MOJEITUPOBAHHS OCHOBHBIX MaTEMaTHYECKUX
00BEKTOB: MHBOJIOLMS, TOTYTPYIINa, MOHOM/I, TPYIIA, BEKTOPHOE MPOCTPAHCTBO.

dopma npoBesieHUs1 — 00CYKIEHHE, PEeIIeHUe 3aa4, OIPoc.
Bomnpocsr nst o6cyxnenus:

UYro Takoe roMoMopdhu3M U U30MOPPHU3M, U B UEM CMBICIT HCIIOIb30BAHUS TUX MTOHATUH B
uHpopmaruke?



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

Kak onuceIBaroTCs BCEBO3MOXKHBIC pcaiunsanuu a6CTpaKTHOI‘ O THUIIA JaHHBIX B MareMaTuke?

[Touemy MaTemaTuueckue MOHATHUS OJE3HBI B MHPOpMaTuKe?

KoHTponbHBIE BOTPOCHI:

1. [Ipocreitme abctpakTHble THUNB AaHHBIX. [Ipumep ATl nHBOMIOLUS U IPUMEPHI €€
peanuzanuii. Teopema o cTpoeHnH peanu3anuii HHBo oIk, ['oMoMopdr3M HHBOIIOITUT.
2. [Tpumep AT]] momyrpynna u npumepsl ee peanuzauuu. OnpeneneHine romoMoppusma

1 nm3oMopdusMa anredpandeckux cucteM. [loHaTne momanreOpsl 1 MHOXKECTBA 00pa3yIONINX
anreOpanyeckoil cuctembl. Ilpumepbr romomopdusma, wuzoMmopdusMa, mnomairedp u
MHO)XKeCTBa oOpasyromux A noiyrpynn. IlonsTue npsiMoli cymMMbl anreOp Ha IpuMepe
HOJTYTPYIII.

3. [Tpumep ATJI mMoHoua u IpUMEpPHI ero peanusanuu. Onpeaenenne romoMophuzMa u
u3oMopusma anredbpanueckux cucreM. [loHsTne momanreOpbl . MHOXKECTBAa 00Pa3yIOIIUX
anreOpamveckoir cuctembl. [Ipumeps romomopdusma, wu3omopbuzMa, momaiaredp u
MHOXeCTBa 00pasylolmmx i MOHOMAOB. lloHsATHE mpsiMON CyMMBI anreOp Ha HpuMmepe
MOHOM/IOB.

4. [Tpumep AT/l rpynma u npumepsl ee peanuzanuu. Onpenenenue romoMophuzMa u
nzomopdusmMa anredpandeckux cuctem. [loHaTne momanreOpbl B MHOXKECTBAa OOpPa3yIOIINX
anreOpanyeckoil cucrembl.  Ilpumepsl romomopdusma, usomoppusma, nomanredp u
MHO)KECTBA O0pasymlollux Uil Ipynn Ha npuMmepe rpynn. Teopema 0 KaHOHHMYECKOM
pean3anuy rpymil.

5. [Tpumep AT]l kommyTaruBHas rpynmna. OnpeneneHue romoMopdu3Ma U u3oMoppuzMa
anreObpandeckux cucreM. [loHsTHE MOgAaNTreOphl 1 MHOXKECTBA 00PA3YIONMIUX anredpandeckon
cucteMbl. [Ipumepsr TomoMopdusma, uzomopdusma, moganredOp 1 MHOKECTBA 00pa3yOIUX
JUIs TPYIIT Ha IpUMepe KOMMYTaTuBHBIX rpymi. [Tonarue npsmoit cymmsl anredp. Teopema o
KaHOHUYECKOM TMPEICTABICHUN KOHEYHBIX KOMMYTATHUBHBIX Tpymil (0e3 J0Ka3aTelibCTBa).
[Tpumep.

6. [Ipumep AT]] BexkTOpHOE MPOCTPAHCTBO M MPUMEPHI €r0 peanusanuu. OnpeaeneHne
romomoppusmMa u u3oMopdu3Ma anreOpamueckux cucreM. Ilonarue mnoganreOpsl U
MHOXECTBAa  OOpa3yIOMMX  alreOpandecKkoil  CHUCTEMBEI. [Tpumepsr  TomMoMoOpdu3Ma,
n3oMophusMa, noaanredp 1 MHOXKECTBAa 00Pa3yIOIIMX I BEKTOPHBIX MPpOocTpaHCcTB. [Tonarue
MPSIMOI CyMMBI aredp Ha mpUMepe BEKTOPHBIX IPOCTPAHCTB.

7. IIpumep AT]J] pemerka u npumepsl ee peanuzanuu. OnpeneneHue romomMmoppusma u
n3omopdusma anredbpandeckux cucteMm. IloHstue nomanreOpsl U MHOXKECTBA OOpPa3yIOLIUX
anreOpanyeckoil cucrembl.  IIpumepsl romomopdusma, uzomoppusma, mnomainredp u
MHOXECTBa 00pasyomux s pemieTkd. [loHsATHE NpsMON CyMMBl anre0p Ha TpuMepe
pEeIIETOK.

8. [Ipumep AT]J]  OyneBa anrebpa u mnpuMepsl ee peanusanuu. OmnpeneneHue
romomoppusmMa u u3oMopduMa anredpamueckux cucreM. Ilonarue mnomanreOpsl u
MHOXXECTBAa OOpa3yIOMUX  alreOpandeckoil  CHUCTEMBI. [Tpumepsr  TomMomMopdu3ma,
n3oMop¢usMa, noganredp 1 MHOKECTBA 00pa3yIoUIUX 1711 OyJIeBbIX anreop.

9. [Tpumep AT]I OyneBa anrebpa u nmpuMepsl ee peann3anuu. [loHsaTHE IPSAMON CyMMBI
OyneBbix anreOp. Teopema 06 nuzomopdusme OyieBoil anreOpbl Bcex MOIMHOKECTB KOHEUHOTO
MHOXKECTBA MPAMOi cymme OyneBbix anreop {0,1}.

10. Teopembl 00 nzomopdusMe KoHEUHOI OyeBoit aaredps! anredpe BceX NOAMHOMXKECTB
HEKOTOPOTO MHOKECTBA.

CHHCOK HCTOYHHKOB U JINTCPATYPhI:




1. BbennamunoB E.M., Epumosa E.A. DneMeHTh yHUBEpCATBbHON anreOphl U ee
npwiokeHuit B mHGopmaruke. M.: Hayunsiit mup, 2004. (I'maBa 2,3; YnpakHeHUs K
rmaBam 2,3)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH « THTepHeT»:
1. https://ru.wikipedia.org/wiki/Anrebpanueckast cuctema

MarepuanbHO-TEXHUUYECKOE 00eCIieueHre 3aHsATUs: J0CKa, BUCONIPOECKTOP, HOYTOYK.

Tema 3. (8 4.) MaUIMaNBHBIE peann3anui a0CTPAKTHOTO THITA JTaHHBIX

L]env 3anamuti: yCBOUTh OCHOBHBIE TIOHSTHUS alIreOphl U HAYYUTh MOJICTUPOBATH Pa3IuvHbIC
TUIBI JAHHBIX B POTPAMMHUPOBAHUH anre0panyecKUMHU CPEeICTBAMU U MOCTPOCHUE
peanu3anuii TUIIOB TaHHBIX.

®opma npoBenieHUs — 00CYXKIICHHE, PELICHUE 3a/1a4, OIPOC.
Bonpocs! st 00cyxaeHus:
Yro Takoe peanuzanys abCTPaKTHOTO THIIA TAHHBIX ?
YeM OTIIMYAIOTCS PA3TUYHBIC PeaTU3alMK THIIA JAHHOTO U B YeM JOJKHBI COBIIAATh?

Yto Takoe BBEIUHCIICHUE B pcain3ainn a6CTpaKTHOFO THUIIA ,Z[aHHBIX?

KontposnbHbie BOIIPOCHI:

1. Tlonstue romomopdusma u wuzomopdusma anredbp. Teopema o0 KOMIO3UIHUU
romomMopdu3mMoB.  TOXKIECTBEHHBI  HM30MOPQHU3M. Teopema 00 oOpaTHOM

u3zoMophuzme.

2. Ompenenenue wuHHIMANbHOW anreOpbl  ATJ[. Teopema o0 eAMHCTBEHHOCTH
WHUIMAIBHON anreOpbl ¢ TOYHOCTBHIO 10 wm3oMopdmsma. [Ipumep WHHIMATHHOM

anreOpsol.

3. Aurebpa tepmoB. Teopema 0 €TUHCTBEHHOCTH TOMOMOp(hU3Ma U3 aareOpbl TepMOB 0e3

INEPEMCHHBIX.

4. Onmnpenenenne cCeMaHTUYECKONW 3KBUBAJIEHTHOCTH HA MHO)KECTBE 3AMKHYTBIX TEPMOB U

€r0 CBOIMCTBA.

5. OmnpeneneHue  CUHTAKCUYECKOM  HKBHBAJIEHTHOCTM HA  MHOXECTBE  TEPMOB.
KoHcTpykiusi moCTpoeHuss HMHULMAJIBHOW peanu3aluu U3 aiaredpel TepMoB 0e3

IIEPEMEHHBIX.

6. Ilonstne romomopdmsma u wuzoMopduszma anredp. OmnpeneneHue WHUITUATBLHON
anreOpsr  AT/I. Teopema o0 CyniecTBOBaHMM HMHHULMANbHOW anreOpol. Ilpumep

WHUIIUAJIHON anreOpshl.

7. BoluucneHus B MHUIMANbHON anreOpe. [loHATHE 0 KAHOHUYECKOH CHCTEME TEPMOB U

BBIUKCJICHUH B anredpe TepMOB.

8. Bpbluncnenus B uHHHMLIMaNbHOW  anreOpe. OmnpeneneHHe  CHUCTEMBI  MPABHI

MNEPENMChIBaHNA TCPMOB M BBIYUCIICHUS I10 ITPpaBUJIaM IICPCIIHUCbIBAHMS.

9. Cucrembl mpaBUJl TNEPENUCHIBAHUS W BblUMcIeHUs. OnpeneneHue CxXoAasiencs
CHUCTEeMBI MpaBwi. Teopema O CHCTEME MpaBHJI NEPENUCHIBAaHUSA, MOCTPOCHHOM IO

COOTHOIICHUAM a6CTpaKTHOI‘ O TUIla JaHHBbIX.

10. Onpenenenre CXOAAIICHCS CUCTEMbI MPaBWI MepenucbiBanus TepmoB. [lopsaku Ha
TEPMax M HEKOTOpPHIE CIOCOOBI JOKa3aTelhCTBA CBOWCTBA KOHEUHOW 3aBEPIIAEMOCTH

CHCTCMBbI ITICPCITHCHIBAHNSI.




11. Onpenenenue cxosUIeiicsl CUCTEMBbl IpaBWJl IEpenuchiBaHus TepMoB. IlloHsTue
KPUTHYECKOM TIappl TEPMOB M  METOA JIOKAa3aTeJIbCTBA CXOOUMOCTH KOHEYHO
3aBEPIIAEMON CUCTEMBI IIPABUII IIEPEIIUCHIBAHHUS.

Cnucok MCTOUYHUKOB U JIUTEPATYPBHI:

1. beanmamuno E.M., EdumoBa E.A. DneMeHTBHl YyHUBEpCAJIbHOW anreOpbl H ee
npuwiokeHnit B uHpopmaruke. M.: Hayunsiit mup, 2004. (I'maBa 4, YmnpaxHeHus K
rase 4)

MarepuanbHO-TEXHUYECKOE 00eCIIeUeHre 3aHATHS: JOCKA, BUJICOPOCKTOP, HOYTOYK.

Tema 4. (8 4.) AnreOpandeckue MOACIIN B TEOPHH 0a3 TaHHBIX

L]env 3anamuil: HAyYUTH UCTIONIB30BaTh aJireOpandeckue cpeicTBa A MOJACIUPOBAHUS
PeSIMOHHBIX 0a3 JaHHBIX, MOJIb30BATHCS CTAHAAPTHBIMHU CPEICTBAMU IS
(hopMupoBaHUs 3aMPOCOB K Oa3aM JaHHBIX.

dopma npoBeieHUs1 — 00CYKIEHHUE, PEeIIeHUe 3a1a4, OIPoC.
Bormpoch! 1151 00CYy XK ICHHUS
Yro Takoe orHouIeHue?

Hcropust co3nanus pesiOHHOTO OIX0Aa K 6a3aM TaHHBIX U POJIb adreOphl B Ipolecce
(hopMHpOBaHUS 3TOTO TOAXO/A.

Jl1st 9ero cTposITCs anredpandecKrue MOICTH MOHATHI PENIIIIMOHHOTO T0X0/1a K 0a3am
TaHHBIX ?

KoHTpospHBIE BOIIPOCHI:

1. Pensmmonnsie 06a3pl maHHbIX. Te3uc Kopma. Ilonstue oTHomeHus. AnreOpanueckas
MOJIeNTb 0a3bl TAaHHBIX M ONIEPAIUU HAJ OTHOIICHHUSIMH. [IprMephl onepauii.

2. AnreOpamdveckas Moneiab 0a3bl JaHHBIX W ONEpallMd HaJ OTHOIIeHUsMH. [loHsTHE
OTPaHWYEHUS] IEJTOCTHOCTH 0as3bl JaHHBIX. [IpuMepbl OrpaHUYEHHUH IEJTOCTHOCTH
(pyHkuMOHANBbHAS 3aBHCUMOCTH, OTpPaHMYEHHE 110 BKJIIOYEHHUIO, 3aBUCUMOCTH I10
COEIIMHEHUIO) U UX alre0pandecKre BhIPaKEeHUsI.

3. TlousaTtus cxembl 0a3bl TaHHBIX, COCTOSHUS 0a3bl TaHHBIX, 3arpoca K 0a3e JaHHBIX, OTBETa
Ha 3ampoc. PemsimmonHast anrebpa orHomeHuid. OmpeneneHue cXeMbl 0a3bl JaHHBIX.
Pensimuonnas anrebpa 6a3pl JaHHBIX. MonenrpoBaHHe COCTOSIHUS 0a3bl JaHHBIX B BHJIE
romoMopduzma.

4. Onmnpenenenve NpeacTaBieHUs Moyb3oBarens. [IoHATHE SKBUBAJEHTHOCTH JIByX cxeM 0a3
JTAaHHBIX.

5. PensuumonHble anreOpbl U MaTeMaTHdeckas Joruka. CBA3b MEXIY MOHATHSIMHU OTHOLICHHE
Y TpeJIMKart, ornepalurusMi HaJl OTHOLICHUSIMU U JIOTUYECKUMHU OIEepalUsIMU U KBAHTOPAMH.
Cxema 6a3bl TaHHBIX U JIOTUYECKasi TEOPHSI.

6. IlomanreOpbl anreOpbl OTHOLICHWH M TpyIlma CUMMETpuu mnojanreopel. Teopema o
B3aMMHO OJHO3HAYHOM COOTBETCTBUM MEXIy MojaainredpamMu anreOpbl OTHOLIEHUH U
MOJATPYMIIaMH B TPYTIIE MePEeCTaHOBOK AIEMEHTOB JIOMEHa (0e3 10Ka3aTeIbCcTRa).

7. Ilpsmas cymma pensiuoHHBIX anreOp. Teopema mpeacTaBiIeHUH PEIAIMOHHBIX anredp
KOHEYHOTO THUINa B BHUJIEC NPSIMOW CyMMBl HEMPHUBOIAMMBIX DPEISIMOHHBIX anredp (6e3
JIOKA3aTeIbCTBA).




CnucoKk UCTOYHUKOB U JTUTEPATYPhI:

1. bennamunoB E.M., EdumoBa E.A. DnemeHTbl yHHBepcaqbHOW anreOpel U ee
npuioxkeHuit B uHpopmaruke. M.: Hayunsiit mup, 2004. (I'maBa 5, YnpakHeHuUs K TiIaBe
S)

MarepuanabHO-TEXHUYECKOE 00ecIieueHre 3aHATHUS: TI0CKa, BUJCOIIPOEKTOP, HOYTOYK.

Tema 5. (8 4.) Dn1eMeHTBI TEOPUHU KaTETOPUI M MX MPUIIOKESHHUH K TTPEICTABICHUIO 3HAHUMA

Llenv 3ansimuii: yCBOUTH OCHOBHBIC ITOHATHS aJIreOpbl M HAYYUTh MOJICTUPOBATH OHTOJIOTHU
anreOpandecKUMH CPECTBAMHU.

®opma npoBeneHUs — 00CYKIICHHE, PELICHUE 3314, OIPOC.
Bonpocs! st 00cyxaeHus:

Y10 Takoe OHTOJIOTHUS?

KOHTpOJ'II)HBIC BOITIPOCHI:

1. Ompenenenuie OHTONOTHH. MeCTO OHTONOTHMI B COBPEMEHHBIX WH(POPMALMOHHBIX
TEXHOJIOTUSAX U CUCTEMAX.

2. Tlpumepsl oHTONOrMHA M MX Moxened. HemomHoTa, Kak CBOWMCTBO OOLIMX OHTOJIOTHH.

OrpaHu4eHHOCTh TEOPETUKO-MHOKECTBEHHOTO ITPEICTABICHHSI OHTOIOT M.

Onpenenenue Teopun kareropuid. [Ipumepsl kareropuid.

4. Omnpenenenue teopun Kareropuil. [Ipumepsl npencraBieHuss OHTOJOTHMH CpPEeACTBAMH
TEOPUH KaTETOPUM.

(98]

Cnucok MCTOUHUKOB U JIUTEPATYPBHI:

1. beamamunoB E.M., EdumoBa E.A. DneMeHTBl YHHMBEpCAJIbHOW anreOpel U €¢
npuioxeHuil B unpopmaruke. M.: Hayunsiit mup, 2004. (ImaBa 1, YnpaxHeHus K 1iaBe

1)

[Tepedenn pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn « THTepHeT:
1. https://ru.wikipedia.org/wiki/Onronorus_(uH(pOpMAaTHKA))

MarepuanbHO-TEXHUYECKOE 00eCIIeueHNe 3aHATHS: JOCKA, BUJICOPOCKTOP, HOYTOYK.




9.2

MeToau4yecKkue YKazaHnusd QJisd OﬁyanOIIII/IXCﬂ 10 OCBOCHHIO JUCHHUIIJIUHBI

HaumenoBanue
pasnena
JTMCIHHUTIIINHBI

Koa-
BO
4aCcoB

Bonpocsl 1151 n3yuyeHus

Jlureparypa

Anrebpanyeckoe
MOJIETPOBAaHUE
THUIIOB JaHHBIX

8

[IpumMepsl TUIIOB TaHHBIX B
nporpamMmmupoBanuu. [lonsarue
anreOpanvecKoil oneparmu,
apHOCTh U Tul onepanuu. [lonstue
CUTHATYpBI U OIIpeieNiCHHEe
anreOpanvecKo CUCTEMBI.
MopnenupoBaHue TUTIOB JAHHBIX B
BUJIE alIreOpanyecKrX CUCTEM.
ITonsaTHE TepMa B 3aJaHHOMN
CUTHAType U BEPHOI'O PaBEHCTBA
JIBYX TEPMOB JUIs 33JJaHHOM
anreOpanvecKoil CUCTEMBI.
Omnpenenenue abCTPaKTHOTO THIIA
JAHHBIX U MPe/ICTaBICHHE
a0CTpPaKTHBIX TUIIOB JAHHBIX B BHJIC
anreOpanvecKux TEOPHUH.
Anrebpanueckue CUCTEMBI KaK
peanu3anuu (MOAeNIn) aOCTPAKTHBIX
THUIIOB JAHHBIX.

bennamunon E.M.,
Edumosa E.A. DnemeHThI
YHHUBEpCAJIbHOU anreOphl U
€e MPUIIOKEHUH B
uHdpopmartuke (c.7-20).
VnpaxxkHeHus k miase 1
(c.21-24)

Hexkotopsie
MOHSATHS 001Iei
anreOpsl 1
a0CTpaKTHBIEC THUIIBI
JTAHHBIX

[Tpumepbr aOCTPaKTHBIX THIIOB
JAHHBIX C OJTHOM WMJTU IByMsI
OTIepAIMsIMU: TTOTYTPYIIIa
(CBOMCTBO acCOIMAaTUBHOCTHU
OTIepaIlNH ), MOHOW/I, TPyTITIa,
KOMMYTaTHUBHAS TPyTIa, U UX
MOJICTIH.

[onsarue romomopdusma u
nzomopdusma anredp. [psmas
cymMa anreop. 3ananue aiaredp
MHOXKE€CTBOM OOpa3yIoIInX U
COOTHOLIEHUH. Peann3anus oqHOro
THUIA JAHHBIX B Apyrux. [Ipumepsl
a0CTPaKTHBIX THIIOB: MOPSIOK,
JUHEHHBIN TOPAIOK, Tpad,
HarnpaBlIeHHBIH rpad, aepeso,
CTPYKTYypa (cuctema ¢ OMHapHBIMHU
oTepaIusIMy min ¥ max u
€CTECTBEHHBIMU COOTHOIICHUSMU
JUIsl HUX ), OyJieBa aiareopa.

bennamunos E.M.,
Edumosa E.A. DnemenTs
YHUBEPCAIBLHOHN anreopsl U
€€ MPUJIOKEHUH B
uHdopmaruke (c. 25-45,
55-72).

VYnpaxxkneHus K mase 2,3
(c.46-54,73-78)

J%080%0005 00830505
peanuzanuu
a0CTPaKTHOTO THIIA
JTaHHBIX

CBoOonHast anredpa u
WHUIMAIbHAs anreOpel. Teopema o
CYIIIECTBOBAaHHHU U €JMHCTBEHHOCTH
WHUIHMAIBHBIX anreop.

[ToHsiITHE BBIYMCIICHUST B
WHUIMAIBHON anreope.
Kanonuueckuii Buj TEpMOB.
CucTeMbl PaBUII TIEPEIUCHIBAHUS

bennamunos E.M.,
Edumosa E.A. DnemenTs
YHHUBEPCAIBHOM anreOpsl U
€e MPUJIOKEHUH B
uHpopmaruke (c. 79-101)




Y aJITOPUTMBI TPUBEIACHUS TEPMOB K
KaHOHWYeCcKoMy Buy. [loHsTHS
KOH(JIFO9HTHOM, KOHEYHO
3aBepIIAEMON U CXOISIIEHUCS
CHUCTEMBI MPABUII MEPENUCHIBAHUS.
Kpurepuu cxommuMocT mpaBui
NepEenUChIBaHUSI.

Anrebpanueckue
MOJIENIN B TEOPHHU
0a3 TaHHBIX

Ornepanuu HaJl OTHOIICHUSIMHU.
Cxema 0a3bl TaHHBIX U €€
IpeACTaBICHUE alreOpandecKuMU
cpeactBamu. PensinnonHas anredpa
0a3bl TaHHBIX.

Anrebpanueckoe MOICITHPOBAHUE
NPEACTaBICHUE TTOIb30BaTEII.
DKBHUBAJICHTHOCTH CXeM 0a3
JAHHBIX ¥ U30MOp(H3M
COOTBETCTBYIOIIUX UM
PENSIIIMOHHBIX areop.
AnreOpanueckasi CTpyKTypa
PEISIUOHHBIX anreop.
HepaznoxumMble pensiioHHbIe
anreOpsl. Teopema 0 KAHOHUYECKOM
Pa3JIOKEHUN PEIISIIIMOHHBIX anreOp
B IIPSIMYIO CYMMY HEITPHBOJIUMBIX.

bennamunos E.M.,
Edumosa E.A. DnemeHTHI
YHHUBEPCAJILHOU areOphl U
€e MPUIIOKEHUH B
uHdopmatuke (c. 118-143)
VYhpaxHeHus K riase 6
(c.144-147)

DIEeMEHThI TEOPUU
KaTeropui 1 ux
MIPUJIOKEHUH K
IPEICTaBICHUIO
3HaHUI

[Tpumeps! 001X MOHATHI U UX
Moaenei. Hemonnora, kak
CBOMCTBO OOIIMUX MOHSITUH.
OrpaHn4eHHOCTh TEOPETUKO
MHO>KE€CTBEHHOTO MPECTaBICHUS
TTOHSITUM.

OnpeneneHne TEOpUN KaTErOpui.
[Ipumepsl.

OrnpeneneHne 0CHOBHBIX TEOPETHKO
KaTeropHsIx onepauuid. [Ipumepsl
MIPEICTABIICHUS IOHATUN
CpEICTBAMU TEOPUHU KATETOPHIA.
[Tonsitue GyHKTOpa U MPUMEHEHNE
€ro JJisi MOACIIUPOBAHUS
peannzanyii GopMaIbLHBIX TOHITHI.

bennamunos E.M.,
Edumona E.A. DnemeHTsI
YHHUBEPCAIBHOM anreOpsl U
€€ MPUJIOKECHUH B
uHdopmaruke (c. 104-109)

9.3 Mnble maTrepuaibl




Ipunoowcenue 1
AHHOTANIUSA JUCHUITJIUHBI

Jucuunnuna « Anredpanyeckrue MeTobl B ”HGopMaTuke» peanusyerca Ha OTneaeHnu
MHTEJUIEKTYaIbHBIX CHCTEM B TYMaHUTApHOH cdepe Kaeapoil MaTeMaTUKH, JJOTUKU U
MHTEJJIEKTYaJIbHbIX CUCTEM.

Hens muctummuael: B mporecce oOyueHus anredpe mpeciieayroTcss HECKOIbKO Tieneit. OaHa u3
HUX — MOJTOTOBUTH BBHIMYCKHHKA, YMEIOIIET0 MCIOIh30BaTh MaTeMAaTUYECKUE METOJbI anreOpsl,
ee MOHATHS M CpeacTBa B HMHQopmaruke. J[pyroil 1enpio Kypca MOXHO CUMUTaThb OOyueHue
CIIylIaTenel COBPEMEHHOMY MaTeMaTHUeCKOMY SI3BIKY, CTHIIIO ajre0pandecKoro MOAETUPOBAHUS
B MHpOpMAaTUKE U NMPUOOPETEHHE Y CTYJAEHTOB HAaBBIKOB MAaT€MaTHY€CKOTO MOJEIUPOBAHUS C
UCIIOJIb30BaHHEM COBPEMEHHBIX aNre0pandecKux CpecTB.

3amayn: ocBOCHUE 0A30BBIX MATEMATHUYECKUX TIOHITHI aireOpbl M HABBIKOB, HEOOXOAMMBIX JJIS
MOTy4YeHUs TpeOyeMbIX KOMIETeHIIUN B 001acTi HHGOPMATUKH, TPOTPAMMUPOBAHUS U
MOZCTUPOBAHUSI.

JlucuuiuinHa HanpaBiieHa Ha (GOPMUPOBAHUE CIEAYIOMNX KOMIIETCHITHIIA:
e OK-1 cmocobHOCTRIO TPHOOPETATH C OOMBIION CTEIIEHBIO CAMOCTOSTEILHOCTH HOBBIC
3HaHUS, UCTIOJIB3Yys COBPEMEHHbIE 00pazoBaTeIbHble U NHPOPMAIIMOHHBIE TEXHOJIOTHH;
e OIIK-4 crtocoOHOCTHIO IOTYYaTh 3HAHUS B O0JIACTH COBPEMEHHBIX MPOOJIEM HAYKH,
TEXHHUKHU U TEXHOJIOTHH WH(OPMATHKHU, TYMAHUTAPHBIX, COIIMATBHBIX U 9KOHOMUYECKUX
HayK;
e [IK-28 cnocOOHOCTBIO CTPOUTH MAaTEMaTHYECKUE MOJIEIH U pa3padaThIBaTh aJITOPUTMBI
00paboTKN HHGOPMAILIUH C UCTIONH30BAHUEM COBPEMEHHBIX MaTEMAaTHYECKUX METO/IOB.
B pesynbrare 0cBOeHUS AUCHUIUIMHBI O0YYaIOLIHICS JOIKEH:
3Harhb
® MecCTO ajredpanyeckoro MOIEIUPOBAaHUS B HH(POPMATHKE
® [puMepbl OCHOBHBIX aIreOpandeckux CTPyKTyp;
® OCHOBHBIC HANpaBJICHUS MPUIOKEHUI anreOpsl B UHGOPMATHKE;
® TpOCTHIC anredpanyecKue Oneparim, UCTIOIb3yeMbIe B IPEACTABICHUN 3HAHHIA;
® OCHOBHBIC NTOHATHSI YHUBEPCATIHHOMN anreOpsl.
YmeTb
® TI0JIB30BAaThCSl COBPEMEHHBIMU 00pa30BaTeIbHBIMU U WH(POPMAIMOHHBIMUA TEXHOJIOTUSIMH IS
MOJTy4YeHUS 3HAHUI B 00JIACTH MCTIOIB30BAaHUS alreOpandecKux METO/OB;
® pelaTh 3a/1a4u 10 anredpanyeckoMy MOAEIMPOBAHUIO TUIIOB JJAHHBIX B IPOTPaMMUPOBAaHUU.
Bnanets
® TIPOCTEHIIMMH HAaBBIKAMU PEUICHHs anreOpanyecKux 3ajay;
® anreOpanvecKoi TEPMUHOIOTHEH H HAaBBIKAMU MOJICITHPOBAHUSI.
[To nucuumuIMHe NpexycMOTpeHa MPOMEKyTOYHasl aTTecTalus B (hopMe dK3aMeHa.

061113.}1 TPYAOCMKOCTb OCBOCHUA JUCIHUIIIIMHBI COCTABJISICT 6 3a4ETHBIX CAHNHMUII.



Ipunooicenue 2

JUCT UBMEHEHUA
No | Tekct akryanuzanuu uinu npuiaraeMbii K PI1/] nokymeHT, Hara No
coJIepKaIUN U3MEHEHUS MIPOTOKOJIA
1 | [Ipunoxxkenne Nel 08.06.2020 Ne6
[Ipunoxenue x nucty n3menenun Nel
CTpykTypa IMCHUILTHHBI 1151 04HOi (hopMbl 00yuenns Ha 2020 rox
OO6mrast TpyI0EMKOCTE AUCIUILTAHEI COCTABIISET 6 3.€., 228 4., B TOM YHCIie KOHTaKTHAs paboTa
oOydaromuxcs ¢ npenogasareieM 60 4., mpoMexyTodHas artectanus 18 4.,
camocrosTebHas padbora oOyqaromuxes 150 d.
Ce Bunsl yuebnoii paboTsl
Me (B gacax)
CT KonrakrtHas IIp C
p |[Jlek | Ce ome a
ouu | Mu Ky M Dopmbi
Hap TOY oc TeKymIero
Had o KOHTPOJIS
Ne Paznen [Tpax | JIabo art AT YCIEBAEMOCTH,
/1 | JUCLMIUIMHBY/ TEMBI THYEC | paTop zf;[ Ie)J_I dopma
KHe HbIE MIPOMEKYTOYHOM
samaT | samaAT | ga aTTecTaluu (no
us ust cemecmpam)
pa
0
oT
a
1 AnreOpandeckoe 3 (4 8 30 OrneHka
MOJIEJTUPOBaHUE BBITIOJTHEHUS
THIIOB JJAHHBIX MPaKTUYECKUX
3aIaHUI
2 Hexoropsie 3 |4 8 30 KonTtponbHas
MOHSTHUS 001IeH paborta
anreOpsl U
a0CTPAKTHBIC TUITHI
JTAHHBIX
3 Nuannmansabie 3 14 8 30 Ornenka
peanuzanuu BBINIOJIHEHUS
aOCTPAKTHOTO THIIA MPAKTUYECKUX
JTAHHBIX 3aIaHUI
4 AnreOpandeckue 3 |4 8 30 OreHka
MOJIENI B TEOPUU BBITIOJIHEHUS
0a3 JaHHBIX MPAKTUYECKUX
3aJJaHHH,




KOHTPOJIbHAS
pabora
5 DNEeMEHTHI TEOPUHU 3 |14 8 30 Orenka
KaTeropui u ux BBITIOJTHEHUS
MIPUIIOKEHUH K MIPAKTUYECKUX
MIPEJICTABICHUIO 3alaHui
3HAHUU
3 18 Urorosas
JK3aMeH KOHTPOJIbHAs
pabora
WUTOTO: 20 [40 18 150

1. O6pa3oBaresbHble TexHOT0rUM (K 1.4 Ha 2020 1)

B mepuon BpeMEHHOTO MPUOCTAHOBICHHS MOCEIICHUs OOYYaroIIMMHCS MOMEIICHUH U
tepputopun PI'TY. mna opranuzamum ydeOHOro mporecca ¢ TPUMEHEHHEM DJICKTPOHHOTO
o6yquI/1;1 U AUCTAaHIMOHHBIX 06p330BaT€JIBHLIX TEXHOJIOTUH MOTYT 6BITI> HCITOJIB30BaHbI
cienyromue o0pa3zoBareabHble TEXHOIOTUU:

— BHUACO-JICKIINHU §

— OHJIAIH-JIEKLUU B PEKUME PEeaIbHOTO BPEMEHH;

— DIICKTPOHHbIE YUeOHHKH, YueOHbIE OCOOUs, HAyuHbIC M3/IaHUs B JIEKTPOHHOM BHJIE U
JIOCTYTI K MHBIM SJICKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CUCTCMBI IJId SJICKTPOHHOI'O TCCTUPOBAHU,

— KOHCYJIBTallUH C UCITIOJIB30BAHUCM TCIICKOMMYHUKAIIMOHHBIX CPEICTB.

2. Hepeuenn Bl u UCC (x . 6.2 Ha 2020 r.)
Ne HaumenoBanue
/
i
1 | MexnayHaponHbie pedepaTuBHbIC
HaykomeTrpuueckue bJl, noctymnHsle B paMkax
HaroHaJIpHOU noanucky B 2020 1.
Web of Science
Scopus
2 | Ilpodeccronanpubie MOMHOTEKCTOBBIE B/I,
JOCTYIHBIC B PAMKaX HAI[MOHATBHOU MOIMUCKU
B2020 .
XKypnansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypuains! Taylor and Francis
3 | IIpodeccrnonanbHble MOTHOTEKCTOBBIE B/]
JSTOR
W3nanus no o011ecTBEHHBIM U
rYMaHUTapHbBIM HayKam
DnexTpoHHas 6ubnuorexa
Grebennikon.ru
4 | KoMnploTepHBIE CIIPABOYHBIE IPABOBBIE
CUCTEMbI




Koncynsranr ILmtoc,
["apanTt

3. CocraB nporpammuoro obecnedenusi (I10) (x n. 7 na 2020 r.)

Nen Haumenosanue [10 [IpousBoaurens Crnioco0
/m pacrpocTpaHeHUs
(ruyensuonnoe unu
€c680000HO
pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JTUICH3NOHHOE
2 OC «Anbt O6pazoBanue» 8 00O «bazanst CIIO | numeH3noHHOE
3 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JULEH3UOHHOE
5 Microsoft Office 2016 Microsoft JTUICH3NOHHOE
6 Zoom Zoom JIMIIEH3MOHHOE




