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1. Henau, 3a1aun ¥ NJIAHUPYeMble pPe3yJIbTAThl 00y4YeHus M0 JUCIUIIHHE

[lenpto ocBoeHus AUCHUIUIMHBI «PendunonHas anredpa u  MHPOPMAIMOHHO-
MOUCKOBBIE  SI3BIKM»  CTYACHTAMHU  SIBISCTCS  M3Yy4YCHHE  METOJOJOTHYECKUX U
KOHILIETITYaJIbHBIX ~CBEIEHUH, HEOOXOOUMBIX JUId CO3/laHus HMH(QOPMALMOHHBIX U
HKCHEPTHBIX CUCTEM U UX MOCIEAYIOLIEH SKCILTyaTaluu.

OcHOBHOM 3aga4ell M3y4YeHUsl AUCHUILUIMHBI SIBISETCS (POPMHUpPOBAHHE YMEHUMN
U HAaBBIKOB 10 CJIIEAYIOIIMM HAlpPaBJICHUSAM AESITEIbHOCTH:

* UH)XCHEPHO-UCCIIEAOBATENbCKAs: CO3[JaHMEe ©  aHajdu3 HWHQPOPMAIMOHHBIX
mogeneit npenmeTHbix ACONY (aBToMaTU3MpPOBAHHBIX CUCTEM 00pabOTKU HMHPOpMAaIu
U YIpaBiIeHUs) (CUCTEMHBIN aHAJIM3 MPEIMETHBIX O0yacTell, CUHTE3 MH(OPMALMOHHBIX
MOJIeNIel U UX UCCIIEI0BAaHUE);

* IIPOEKTHO-KOHCTPYKTOPCKAsi: BBIIIOJHEHHE MPOEKTHBIX pabOT Ha MPEANpPOECKTHON
CTaluu M CTaJNH TEXHUYECKOTO MPOEKTUPOBaHUs (0OCieoBaHME, BHIOOP M CHCTEMHOE
000CHOBaHHE MPOEKTHBIX PEIIEHUH MO CTPYKTYpe OaHKa TaHHBIX).

Ilepeyenb  MUIAaHHpPYEMBIX  pe3yJbTaTOB  O00y4eHHMs 1O JMCHMILIMHE,
COOTHECEHHBIX C IUIAHMPYEeMBbIMH Ppe3yJabTATAMH OCBOCHHSI 00pa30BaTeIbHOM
NporpaMmbl

B pe3ynbrare OCBOEHMS NUCHUILIMHBI (MOAYNs) y oOydaromuxcs (HhOpMHPYHOTCS
CIEYIOUME KOMIETEHIIMHM M JIOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIIUE PE3YJIbTaThI
oOy4eHHUsI KaKk 3Tar (POPMUPOBAHUS COOTBETCTBYIOIINX KOMIETEHIIUIMA

Kon Pesynbrarel ocBoenus OOII [ [lepeueHs miiaHupyeMBbIX pe3yiabTaTOB OOyUEHHS
komnereHuuu | CopepkaHne KOMIIETEHIIUH [0 JUCLUIUINHE
Cnioco0OeH caMOoCTOSATENBEHO NOIIK-1.1. 3naer maremaTuueckue, pusnueckue u
npuodpeTaTh, pa3BUBaTh U HKOHOMUYECKHE METO bl PEILIEHUSI HECTaHJAPTHBIX
PUMEHATh MaTeMaTUYeckue, | 3aaa4 B chepe BEIUUCIUTENIbHOW TEXHUKU U
€CTECTBEHHOHAYYHbIE, IPOrpaMMHUPOBAHUN
counanbHo-3koHOMHueckue u | MOIIK-1.2. Ymeer pemats HecTaHIapTHBIE
OITK-1 npodeccuoHanbHbIE 3HAHUS npodeccuoHanbHbIe 3a/1a4K ¢ TPUMEHEHUEM
JUISL pELLIEHUS €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
HECTaHJIapTHBIX 337a4, B TOM | 3HaHHM, METOJI0B MAaTEMAaTUYECKOT0 aHaIn3a U
qucJie B HOBOM UIIN MOJIETTUPOBAHUS
HE3HAKOMOM CpeJie U B NOIIK-1.3. IMeeT HaBBIKK TEOPETUIECKOTO U
MEXIUCLIUIUINHAPHOM HKCIEPUMEHTATBHOTO UCCIIE0BAaHUS OOBEKTOB
KOHTEKCTe npodeccuoHaNbHOM e TeIbHOCTH




MNOIIK-7.1. 3HaeT OCHOBHbIE IPUHIIUIIBI

CriocobeH pa3pabaThiBaTh U pa3paboTKu MaTeMAaTHYECKUX MOJeNiel B o01acTu
MPUMEHATh MaTeMaTu4Yeckue | MpoQecCUOHAIbHON NeATeIbHOCTH

Mojienu nporeccoB 1 00bekToB [ MOTIK-7.2. YMmeer pa3pabaTbiBaTh MaTeMaTHUECKUE
MIpU PEILICHUH 3a/1a4 aHajIu3a U | MOJEU IPOILECCOB U 0OBEKTOB MPU B paMKax
CUHTE3a paclpeIeICHHBIX po(ecCHOHATLHOM NI TEIIbHOCTH
MH()OPMAITMOHHBIX CHCTEM U HNOIIK-7.3. IMeeT HaBBIKY BJIaJCHUS

CUCTEM MOJICP>KKH MPUHATUSL | TPOrpaMMHBIM 00eCriedeHUEM ISl MOJICTUPOBAHUS
pelieHuit MPOLIECCOB U 00BEKTOB MH(GOPMAIITMOHHBIX CUCTEM
CMELIaHHOM peabHOCTH

OIIK-7

2. Mecto mucuuniauabl B cTpykrype OOII marucrparypsbl
Huciuruinaa «PensitimonHas anredpa ¥ MH()OPMAIMOHHO-TIOUCKOBBIC  SI3BIKKY
aBisgeTcs (PaKylIbTaTUBHOW JUCIUIUIMHOM pabodero ydeOHOro IUlaHa MOATOTOBKHU
maructpoB Hanpasienus 09.04.02 «MubopMalioOHHbIE CUCTEMBI U TEXHOJIOTUI.
JucuuiuiiHa B3aUMOCBSI3aHA JIOTUYECKHM W COJAEPKATEIbHO-METOAUYECKUA CO
CIEAYIOINUMU AucuuruimHaMu u npaktukamu OITOIT:
o CnenuanbHbIE TJIaBbl MATEMATUKH

¢ MaremaTtuueckoe MOICIINPOBAHNC

3. CTpykTypa U coJep:kaHue JUCHHUIIMHbI
OO0mass TpyI0EMKOCTh JWCIMIUIMHBI COCTaBSET 3 3adeTHbIC enuHuIilel, T.e. 108
aKaJIeMUYECKUX YacoB (U3 HUX D4 yaca — caMOCTOsITeIbHasl paboTa CTYICHTOB).
Jlexuu — 18 wacoB, mabopaTopHbie padoThl —36 YacoB, (hopMa KOHTPOJIS — 3a4eT.

3.1. Buabl yueOHO# padoThl M TPYA0eMKOCTD (110 popMam 00yueHus1)

Ne . KoaunyecTBo
u/n Bup yueOHoit padoThbl 4ACOR Cemectpsl
3
1 AyIMTOpHBIE 3aHATHS 94 54
B ToM uucne:
1.1 Jlexun 18 18
1.2 CeMmuHapcKue/mpakTHYeCKHe 3aHATHS
13 JlaGopaTopHbIe 3aHATHS 36 36
2 CamocrosiTeibHas padora 54 54
B ToM uucne:
21 HOIIl“OTf)BKa Y BBITIOJIHEHUE MTPAKTHYECKUX 54 54
3aaHuH
3 IIpoMeskyTOUHasi aTTeCTALUSA




3auét//Ind.3auér/Ox3amen

3avuerT

3avyerT

Hroro:

108

108

3.2 TemaTnveckuii IVIaH U3yYeHHUS TUCHUILTUHBI(TIO popmMam o0yueHuUs1)

Tpynoémkocrts, yac

Ne Pasesbl/TeMbl AUCHHTLIAHBI Bcero | AYMTOpHas pabora
n/n Jlexn | Jlaboparopubie | CaMOCTOSTENbH
uu 3aHATUS as pabora
1 Bseznenue B persiiuOHHYIO MOJENb 5 1 1
" | naHHbIX. OCHOBHBIE IOHSTHS

5 BBoaHoe 3ansTHE 110 Ta00paTOPHOMY 1 1
MIPAKTUKYMY

3 [lepBast HOpManbHasi GOpMa OTHOIICHHS. 9 1 1

" | PensiiionHas MoJiens TaHHBIX.

JlaGoparopHas padota «Pa3paboTka

4. | monemu b]] Ha ocHOBE PENALIMOHHON 4 2 2
anreopbh»

5. | O630p pensionnou anredopst Kogma 2 1 1
JlabopatopHas pabota «Pa3zpaboTka

6. | momenu B/l Ha OcHOBE peIAIMOHHON 4 2 2
aIreOphI»

7. | bazoBble oneparun anreOpsl 2 1 1
JlabopatopHas pabota «Pa3zpaboTka

8. | momenu B/ Ha ocHOBE peNALMOHHON 4 2 2
anreOpb»

9. basucHble cpencTBa MaHUITYIMPOBAHUS 9 1 1
PEISIIMOHHBIMY JTAHHBIMHU.
JIaboparopHast pabota «Pa3paboTka

10. | moner BJ] Ha OCHOBE PENAIMOHHOM 4 2 2
asreOpbI»

11. | Ucuucnenue KopTexken. 2 1 1
JIaGoparopHast pabora «Pa3paboTka

12. | monemm BJ] Ha OCHOBE PENAIMOHHOM 4 2 2
asreOpbI»
3amMbIKaHUE MHOXKECTBA

13. | pyHKIIMOHATBHBIX 3aBUCUMOCTEH. 2 1 1
AKCHOMBI APMCTpPOHTa.
JIaGoparopHast paboTa «AHamu3 U

14. | onpenenenue GyHKIMOHATBHBIX 4 2 2
3aBUCHUMOCTEN»
Jlexommo3utius 6e3 moTeph 1

15, (yHKIIMOHATBHBIE 3aBUCHMOCTH. 9 1 1
KoppekTHbIe 1 HEKOPPEKTHBIC
J€KOMIO3UIIUH OTHOILICHUH
JIaGoparopHast pabota «AHaIu3 U

16. | onpenenenne GyHKIMOHATBHBIX 4 2 2
3aBUCUMOCTEN

17. | Teopema Xuta. [luarpammsbl 2 1 1




(YHKIMOHATBHBIX 3aBHCUMOCTEH

JlabGopatopHas paboTa «AHaIU3 U
18. | onpenenenne GpyHKIHMOHATBHBIX 4 2 2
3aBUCUMOCTEI

MunumanbsHbie QYHKITMOHATHHBIS
19. | 3aBUCHMOCTH ¥ BTOpasi HOpMaJibHas 2 1 1

dbopmMma.

HerpansutnBHbIE QyHKIMOHATIBHEIE
20. | 3aBUCHMOCTH M TPEThSI HOPMaJIbHAs 2 1 1

dhopma.

AnoManny 0OHOBJIEHHH, BOSHUKAIOIIHE
13-32 HAJIMYUS TPAH3UTUBHBIX 3 9
(YHKIIMOHATBHBIX 3aBHCUMOCTEH.
Bo3MorxHast JEKOMIIO3HUITHSL.
Jlabopatopnas padota «Hopmanuzarms

21.

22. 8 4 4
0a3bl TAHHBIX)»
Teopema Puccanena.

23. | IlepekppiBaromyecs BO3MOYKHBIC KITFOUH 2 1 1
u HopmausibHas ¢opma boiica-Koana.

o4, JIaboparopHast pabora «Hopmanuzanus 3 4 4

0a3bl JAHHBIX)
o5 MHoOro3HauHbIC 3aBUCUMOCTH U 9 1 1
" | veTBepTas HopMasibHas Gopma.

Jlaboparopnas padota «Hopmanuzarus

26. 8 4 4
0a3bl IAHHBIX)»
YcTpaneHue aHoMalnii OOHOBJICHHS B 3-

27. | nexommosunuu. [Istas HopManbHas 2 1 1
hopm

28, JIaGoparopHast pabota «Pa3paboTka 8 4 4

CHCTEMbI Ha OCHOBE HEUETKOM JIOTUKI
Heuerkue MHOxecTBa. OCHOBHBIE
29. 2 1 1

XapaKTEPUCTUKN HEYETKUX MHOXKECTB
JIaboparopHast pabota «Pa3paboTka

30. . 8 4 4
CHCTEMBI Ha OCHOBE HEUECTKOM JTOTHUKH)
HeueTkuit norudeckuil BBIBO.
31 Hcnonp30Banne HEYETKUX MHOKECTB 9 1 1
" | mpu JTIoruYecKoM BeiBozie. Heuetkue
YIPABIISIIOIINAE PEIICHHUS.
HTroro 108 18 36 54

3.3 Copep:xaHue pa3/iesioB JUCHHIINHBI

BBenenue B peJISIUOHHYI0 MOJ€/Ib JAHHBIX

OCHOBHBIC TIOHATHS PESIMOHHBIX 0a3 maHHBIX. Tum gaHHBIX. [[omeH. 3aronoBok
OTHOLIEHUs, KOPTEX, TEJIO0 OTHOIIEHWs, 3HAYCHUE OTHOLICHHUS, I€pEMEHHas
OTHOWIEHU. lIepBUYHBIN KJIIOY U MHTYUTHBHAS WHTEPHpPETALUS PEISUUOHHBIX MOHSATHM.
dyHaaMeHTadbHbIE  CBOWCTBAa  OTHOIIEHUW. OTCYyTCTBHE  KOpTEXel-ayOJuKaToB,
NEPBUYHBII M BO3MOXKHBIE KIIOUM OTHOWEHUH. OTCYyTCTBHE YNOPSAAOYEHHOCTU
KopTexkeid. OTCyTCTBHE  YNOPSAOYEHHOCTH  aTpuOyTOB. ATOMAapHOCTh  3HAYEHH



aTpuOyTOB, TiepBasi HopMaibHas ¢opMa OTHOIICHUS. PensimoHHas MOAENh JaHHBIX.
[{e10CTHOCTB CYIITHOCTH U CCBUIOK.

Ba3ucHble cpecTBa MAHUIYTMPOBAHUS PeJSAIMOHHBIMM JAHHBIMHA

O0630p penmsaunonHon anredpbl Kopnma. OOmas uHTepnperanuss pessluOHHbBIX
ornepauyi. 3aMKHYTOCTb PEJIILIMOHHOM anreOpbl W oOmepauus [epeuMEHOBaHUS.
OCOOEHHOCTH TEOPETUKO- MHOKECTBEHHBIX OIEpaluil pesIMOHHON anredpel. Onepanuu
oOBbeIMHEHUs, TepecedeHns, B3ATUS pasHocTH. Omepaiys pacIIMpPeHHOTO JIeKapToBa
MPOU3BEACHUSI W COBMECTHUMOCTH OTHOIIEHWH OTHOCHTEIBHO 3TOW  OIEpanuu.
CrneunaneHple pelasiquoHHble onepauuu. Onepauust orpanuyeHus. Onepauusi B3STHA
npoekuuu. Onepanyu COeUHEHUs U AeleHus oTHoueHu. ba3oBble onepauyu AnreOpbl
A. Onepauusi pensMOHHOTO JomnoiHeHus. Onepauus ynaneHus atpubyrta. Onepauus
nepenMeHoBaHus. Onepanysi pesIMMOHHON KOHBIOHKIMU. Omnepanus peasuuOHHON
mu3btoHKIuU. [lonmHora Anrebpel A. BbIBOAMMOCTH oOHNEpanuu B3SATHUS Pa3HOCTH.
WNurepnperanus onepaiuu orpanndenus. CoeauHeHuss oOmero Buaa. PensiuuoHHOE
nenenue. M30birounocts AnreOpel A. Pemsiumonnsie ananorn mrpuxa Lleddepa u
ctpenku [Tupca. MI30bITOYHOCTE ONepauy NepernMEHOBaHNUA.

PesisiOHHOE HCYHCTIEHHE. DJIEMEHTHI TEOPUH PEJIALIMOHHBIX 023 JaHHBIX

basucHble cpencTtBa MaHUIYJIMPOBAaHMS PEIALMOHHBIMM JaHHBIMU. Mcuucnenue
koprexkedd. [lpaBunbHO mocTpoeHHble (opmyinbl. [leneBbie cNUCKM UM BBIPAKEHUS
PEMSAUMOHHOTO HUCUMCIeHUs. [cunciieHne nOMEHOB. YCIOBHS YJIEHCTBA. BblpaxkeHus
UCYMCIIEHUA JOMEHOB. (DYHKUMOHAIbHBIE 3aBUCMMOCTH W JIEKOMIIO3HULIMS 0€3 MOTEepb.
O6mue onpeneneHus. 3aMblKaHWE€ MHOXKECTBA (YHKUMOHAIBHBIX 3aBUCHUMOCTEH.
AKCHOMBI ApPMCTpOHTa. 3aMbIKAHHE€ MHOXECTBa aTpuOyTOB. MUHUMAaIbHOE MOKPBHITHE
MHOXKECTBa  (PYHKIIMOHAJIBHBIX  3aBUCHUMOCTe. [lekommosuuuss 6e3 moTrepp U
(yHKIMOHANbHBIE 3aBUCUMOCTH. KOppekTHblE U  HEKOPPEKTHbIE JAEKOMITO3UIUU
otHomeHuil. Teopema Xuta. J{narpamMmmpl (yHKIIMOHATBHBIX 3aBUCUMOCTEH.

IIpoexTpoBaHMe peJIAUMOHHBIX 023 JAHHBIX HA OCHOBE MPUHLUIIOB
HOpMAJIM3al U1

MunuManbHble (YHKIMOHAIBHBIE 3aBUCUMOCTA M BTOpas HopMaibHas (opma.
AHomanmuu ~ OOHOBJICHHS,  BO3HUKAIONIME  W3-32  HAJIMYASA  HEMUHUMAIbHBIX
(YHKIIMOHAIBHBIX. 3aBHUCHMOCTEH. Bo3MokHas mexkommosunivdsa. Bropas HopmaibHas
¢opma. HerpansutuBHble (PYHKIIMOHATBHBIE 3aBUCUMOCTH U TPEThS HOpMasibHas (opma.
AHoManuu OOHOBJICHU, BOZHUKAIOUIUE U3-3a HAJIMYMUS TPAH3UTUBHBIX (DYHKIIMOHAIBHBIX
3aBucuMocTeld. Bo3moxkHast gexommnosuius. Tperbs HopMmasibHas (opma. HezaBucumbie
npoekuuu otHouleHud. Teopema Puccanena. IlepekppiBaromuyecss BO3MOKHbBIE KIHOYU U
HopMaibHas (opma boiica-Kogna. AHomanuu OOHOBIIEHUH, CBSI3aHHBIE C HaJIUMYUEM



MEPEKPHIBAIOIINXCS BO3MOXKHBIX Kitouedl. Hopmanbaast ¢opma boiica-Kogna. Ananus
BCNF. MHoro3HayHble 3aBUCMMOCTH W 4eTBepTas HOpMmanbHass ¢opma. AHOMaIUU
OOHOBJIEHUH TPU HATMYMKA MHOTO3HAUHBIX 3aBUCUMOCTEH M BO3MOXKHASI JEKOMITO3UIIUS.
MHoro3HauHbie 3aBUCUMOCTH. Teopema @Deiimxuna. YerBepras HopMalbHas ¢opma.
3aBUCUMOCTU MPOEKIINKI/COCTMHEHUS U MsITasi HopMasibHas (popma. N- gexoMno3upyemsble
OTHOUICHHS. 3aBUCHUMOCTbH IPOEKIIUU/COCIMHEHNA. AHOMAINH, BBI3bIBAEMbIC HAJIHMUYHUEM
3aBUCUMOCTU  TPOEKIMU/COCIMHEHUSA. YCTpaHEHHE aHOMalIui OOHOBIEHUS B 3-
nexommno3sunuu. [Iaras HopmanbHas dpopma.

He4yerkne MHOKeCTBA U HeYETKHE MEPbI

Heuerkue mHoxecTBa. OCHOBHBIE XapaKTEPUCTUKU HEYETKUX MHOKECTB. I[Ipumepbl
HEYETKUX MHOXKECTB. MeToibl MOCTpOoeHUs GYHKUMNA MPUHAAJICKHOCTH HEYETKUX
MHOXkeCTB. Ormnepauuu HaJ HEYETKUMU MHOXecTBamMu. HarisinHoe mpeacTaBieHue
omepanuyii HajJg HEYeTKUMU MHOxecTBamu. (CBoiictBa omnepauuii. Hedetkas wu
JIMHTBUCTUYECKAas TepeMeHHble. HeueTkne BBICKa3bIBaHUS U HEUETKHE MOJICIIA CHUCTEM.
Heuerkne curyanuu. Bpicka3piBaHUMSI Ha MHOXECTBE 3HAYEHU (DUKCUPOBAHHOMN
JMHTBUCTUYECKON nepeMeHHoM. HeueTkoe BKIIIOYEHUE, PABEHCTBO M OOIIHOCTH CUTYAIIHi.
Wcuncnenne HeueTkux BenuduH. HedeTkre MHOXKeCTBa B cucTeMmax ymnpasieHus. OOrmias
CTPYKTypa HEUETKOIO MHUKPOKOHTpoiuiepa. IIpemMymiecrBa HEUETKHMX  CHUCTEM.
[Ipumenenue Heuetknx cucteMm. Teopus Jlemmncrepa-Illaddepa u dhakropsl yBepeHHOCTH.
Heuetkue mepsl. Mepbl BOZMOKHOCTH U HEOOX0oAMMOCTU. Pacnipeenenre BO3MOKHOCTEH.
Teopema o0 cBsa3u HedueTkux Mep. COOTHOLIEHHWE MEXAY HEYETKHMH MEpaMH.
BeposATtHOCTHAass wuwHTEpnperaluss HEYEeTKMX Mep. MHoroueneBass oneHka. Mepsl
MOPOKIAIOIIEH HEUETKOCTU: SHTPOIHUS U U-HEYETKOCTh. MH(pOopMalnoHHBIE pacCTOSHUS
JUJIS1 BEPOATHOCTHBIX U BO3MOKHOCTHBIX CHCTEM.

Heuerknii Jornyeckuii BLIBOJ

Mammna BeiBoma Kpuca Hewnopa. Hcenosib3oBaHME HEUETKMX MHOXKECTB IIPU
JorudeckoM BbIBoje. HeueTkue mnpsiMolt W 0OpaTHBIM BBIBOJBI. MoJenupoBaHuEe C
NOMOIIBI0 HEYETKUX cucTeM. HeueTkue curyanmonHble cetd. HeweTkne ympasistomue
pewieHus. DOPMUPOBAHME HEUYETKOW CHUTYAllMOHHOM ceTu. llocTaHoBKa 1ENeBbIX
cutyauuii. IToctpoeHue crpareruii yrpaBiieHUsI.

3.4 TemaTuka CeMHHAPCKUX/MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHIH
JlaGopaTtopnas padota «Pa3paborka moaenmu b/l Ha 0OCHOBe peIsSIIMOHHOMN alreOphhy
JlabopatopHas pabota « AHaNM3 U onpeescHrue (PyHKITMOHATBHBIX 3aBUCUMOCTEH»
Jlaboparopnas padota «Hopmanuzarus 6a3bl JaHHBIX)

Jlaboparopnas padota «Pa3paboTka cUCTeMbl Ha OCHOBE HEYETKON JIOTUKI

3.5 TemaTuka KypcoBbIX NPOEKTOB (KypPCOBBIX padoT)
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KypcoBblie npoeKTsl HE PENYCMOTPEHBI

4. YueOHO-MeTOoaMUYECKOe U HHPOPMAIIMOHHOE OOecIeueHmne

4.1. Hopmatusubie 1okyMeHTbI 1 'OCTob1

1. ®enepanbHblii 3aKk0H OT 29 nexadbps 2012 roma Ne 273-03 «O6 oOpazoBaHUU B
Poccuiickoit denepannny (C ”BMEHEHUSIMH U JIOTIOJIHCHUSIMU );

2. @enepanbHbI TOCYAApCTBEHHBI 0Opa3oBaTENbHBIA  CTAaHAAPT  BBICIIETO
oOpa3zoBanus (ypoBEHb MarucTpaTypel) IO HampaBieHuio moarotoBku 09.04.02
NudopmarmoHHple CUCTEMBI M TEXHOJIOTHH, YTBEP)KICHHBIM TpHKa3zoM MUHHUCTEpCTBA
HAyKH | BbIciIero oopazoBanusi Poccuiickoit @enepanuu ot 19 centsadps 2017 r. N 917 (B
penaxiuu npukasza ot 26 Hosiops 2020 r., 8 despans 2021 r.);

3. Ilpuka3 MunucrepctBa oOpazoBanus u Hayku PD ot 05 ampensa 2017 r. Ne 301
«O0 ytBepxkaeHun Ilopsiaka opraHu3alii MU OCYIIECTBJIICHHMS 0Opa3oBaTeIbLHOM
JIESITEIBHOCTU TI0 00pa30BaTEIbHBIM MPOTrpaMMaM BBICHIETO 00pa3oBaHUsl — MporpaMmam
OakanaBpuara, mporpaMMam CrieluajanuTeTa, MporpaMmMaM MarucTpaTyphl

4.2. OcHOBHAsI JIUTEpaTypa

1. Tlpokymes, . E. ba3wl nanueix : yueoHuk ¢ npaktukymom / . E. [IpokymieB. —
2-¢ u3a. — Cankr-IletepOypr : Uatepmenus, 2022. — 264 c. — ISBN 978-5-4383-0250-
6. — Texcr : anexrponnsiit // [{udposoii oopazoBatenbhbiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/120171.html (nara obparenus: 14.03.2024)

2. Toxmakos, I'. TI. ba3pl maHHBIX: MOJENM M CTPYKTYpbl NaHHBIX, s3bIK SQL,
nmporpaMMupoBaHue 0a3 AaHHbIX : yueOHoe mocobue / I'. Il. TokMakoB. — YIIbSHOBCK :
VY IbSIHOBCKUN TOCYIAapCTBEHHBIN TexHHueckui ynupepcuter, 2021. — 362 c. — ISBN
978-5-9795-2184-8. — Texkcr : anextponnsii / [ludposoit oOpazosarensHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/121263.html (mata oOpamenus:
23.03.2024)

3. Tonsaxora JI.H. OcuoBer SQL : yue6Hoe nmocodue / [Tomsikoa JI.H.. — Mockasa :
Nurepner-Yuusepcuter Mndopmanmonnsix Texnonoruit (MHTYUT), At Ilu Ap Menua,
2020. — 273 c. — ISBN 978-5-4497-0672-0. — Texct : anekrponnsiii // LudpoBoit
00pazoBaTeIbHBIM pecypc I[PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97559.html (nata oopamenus: 30.03.2024)

4.3.JlonoJIHUTEILHAS JIUTEpaTypa

1. Tonctobpos, A. Il. Ympasnenue nanusIMH : yaeOHOE Tocooue st By30B / A. 11,
TosctobpoB. — 3-¢ u3a., nepepad. u gomn. — Mocksa : U3patensctBo FOpaiit, 2023. —
272 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-14162-7. — TekcT : 37EKTPOHHBIM
/I ObpasoBatenbHas 1uiargpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/519787
(mata ooparenus: 30.03.2024)
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4.4. JjekTpoHHBbIEe 00Pa30BaTEIbLHbIE PECYPChI
O0P «Pensuuonnas anreOpa u HHPOPMAIIMOHHO-TIOUCKOBBIE SI3BIKKY. Pexum
noctyma - https://online.mospolytech.ru/course/view.php?id=12558

4.5. JIuneH3uoHHoe U CBO0OOHO pacnpocTpansieMoe  IPOrpamMMHoOe
ob0ecneueHmne

o Microsoft Office

o PostgreSQL

4.6. CoBpeMeHHble NpogeccHOHATIbHBbIE 0a3bl JAHHBIX W HWH(OPMALMOHHbIE
CIIPaBOYHBIC CUCTEMbI

1. OII "FOpaiit" https://urait.ru/

2. IPR Smart https://www.iprbookshop.ru/

3. OBC "Jlans" https://e.lanbook.com/

5. MaTepuajibHO-TeXHHYECKOE o0ecredeHne TUCIUIINHBI

JlaGopatopHbie pabOTBl M  CcaMOCTOATENbHAs padoTa CTYJIEHTOB JIOJDKHBI
MPOBOJUTLCS B CICIMAJIM3UPOBAHHOW  ayJWTOPWH, OCHAIICHHOW COBPEMEHHOM
OPTTEXHUKOW ¥ TICPCOHAIBHBIMHA KOMIIBIOTEpAMU C TMPOTPAMMHBIM OOCCIICUCHUEM B
COOTBETCTBUU C TEMAaTUKOW M3ydaeMoro marepuajna. Yuciao paboumx MeCT B ayIUTOPUU
JOJDKHO OBITh JOCTAaTOYHBIM JUISI OOCCTICUCHUS WHIWBUIYAJTbHON pabOTHI CTYIEHTOB.
Pabouee MecTo mpenogaBaTens TOJDKHO ObITh OCHAIIEHBI COBPEMEHHBIM KOMITBIOTEPOM C
MOJIKJIFOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIN AKpaH, WJIM WHBIM aHAJIOTHYHBIM TI0
(GYHKITMOHAILHOMY Ha3HAYEHUIO 000PYI0BaHUEM.

6. MeToauyecKkue peKoMeHAANU

6.1. MeToanyecKkue peKOMeHIANMH JIJIs IPENoaBaTeIs MOOPraHNu3aun

00y4eHus

[Ipr MOArOTOBKE K 3aHATHUSAM CIEAYeT NPEABAPUTEIBHO MpopadoTaTh MaTepHal
3aHSATHSI, TMPEIYCMOTPEB €ro mojadyy TOYHO B OTBEACHHOE JISi 3TOTO BPEMs 3aHSATHS.
Crnemyer MoAroTOBUTh HEOOXOAMMBIE MaTEpPHalbl — TEOPETUUECKUE CBEACHUS, 3a/1a4d U
ap. Ilpu npoBeneHnn 3aHATHS CIIEAYET KOHTPOJIMPOBATH IMOJIA4y MaTephalia U pPeIICHUe
3aJ[aHUH C yY4ETOM Y4eOHOTO BPEMEHH, OTBEICHHOTO JIJISl 3aHSATHSL.

[Tpu mpoBepke pabOT M OTYETOB CIICAYET YYHTHIBATH HE TOJBKO IMPABHIBLHOCTH
BBINIOJIHCHUSL ~ 33JaHUH, HO W ONTUMAJIBHOCTh BBIOPAHHBIX METOJOB  PEIICHUS,
NPaBUIBHOCTD BBITTOJHEHHS BCEX €T0 IIaroB.

6.2. Meroanyeckue peKOMeHIAUMH /sl 00y4aIOIMUXCSl 10 OCBOEHHIO


https://online.mospolytech.ru/course/view.php?id=12558
https://e.lanbook.com/
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AUCIHUTIJIMHBI

B mporiecce camocTosiTenbHON pabOThI CTYICHTHI 3aKPEIUISIOT U YTAyOJIsSIOT 3HAHMSI,
MOJlyuYeHHBbIE BO BpPEMs ayAWTOPHBIX 3aHATHH, MOpabaTHIBAIOT KOHCIEKTHI M 3alHCH,
TOTOBATCS K MPOMEKYTOYHOM aTTECTAIMH, & TAKKE CAMOCTOSITEIbHO U3Yy4alOT OT/AENbHbIC
TeMbl Y4eOHOM MPOTpaMMBI.

Ha 3aHgTHsIX CTyJIEHTOB, B TOM 4YHCJE [MPEANOJaraloiux MpaKTHUYEeCKYIO
JESITENBHOCTh, OCYIIECTBIISIETCS 3aKpEIUVICHHE MOJYyYEHHBIX, B TOM 4YHCIIe U B MpOIECcCe
CaMOCTOATEIBHON paboThl, 3HaHU. Ocob0e BHUMaHKE 00paIaeTCs Ha Pa3BUTHE YMEHUN U
HABBIKOB YCTAHOBJICHUS CBS3H IMOJIOKEHUN TEOPHH C MPO(ECCHOHATBHON AEITeIbHOCTHIO
OymyIero CrieruaincTa.

CamocrosiTennbHass ~ paboTa  ocyllecTBisieTcs  MHAMBUAYyaidbHO.  KoHTposb
CaMOCTOSATEIbHON pabOThl OpraHU3yeTcs B IByX (hopmax:

*  CaMOKOHTpPOJIb U CAMOOILICHKA CTY/ICHTA;

*  KOHTPOJIb CO CTOPOHBI MpernoiaBaresiel (TEKYIUNA U TPOMEKYTOUHBIH ).

Texymuii KOHTPOJIb OCYIIECTBISETCS HA ayAUTOPHBIX 3aHATHSIX, MPOMEXKYTOUHBIH
KOHTPOJIb OCYILIECTBIISIETCS Ha 3a4€Te B MUCbMEHHOM (YyCTHOI) opMe.

Kputepusimu oLieHKH pe3yabTaTOB CAMOCTOSATENBHOM pabOThl CTYJEHTA SBIISIOTCS:

*  yYpOBEHb OCBOCHHUS CTYJEHTOM y4eOHOTO MaTepHaa;

* yMEHHs CTyJEHTa HCIOJb30BaTh TEOPETUUYECKHE 3HAHWSA TPHU BBHIMOJIHEHUU
PAKTUYECKUX 3a]1a4;

*  c(hopMHUPOBAHHOCTH KOMIETEHIIN;

o odopmiieHHe MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMHU.

/. DOoH] OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJabTAaTOB 00yUYeHUsI

B mpomecce oOydeHHS HMCHOJB3YIOTCS — CIACAYIOIIUME  OLICGHOYHBIE  (POpPMBI
CaMOCTOSITEILHOM pabOThl CTYJCHTOB, OIICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TMTPOMEKYTOUHBIX aTTCCTAIIHINA:

o BrinonHeHue 1abopaTOpHbIX paboT

e 3auer

7.2. llkaja u KpUTEPUH OLIECHUBAHUS Pe3yJIbTATOB 00y4eHUsl

HNroroBass arrecramusi oOydaromuxcs B (¢GopMe 3adeTa NOPOBOAUTCS IO
pe3ynbTaTaM BBINOJIHEHHUS] BCEX BUJOB Y4eOHOM pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM
IUIAHOM 10 JAHHOW JUCUHUIUIMHE (MOJIYJI0), TPHU 3TOM YUYUTHIBAIOTCS PE3YJIbTATHI
TEKYIIEro KOHTPOJS YCIHEBAEMOCTH B TeueHHE cemecTpa. OLEHKa CTENEHU JOCTUKEHUS
OOy4arolMMHCST TUIAHUPYEMBIX Pe3yJlbTaTOB OOydYeHHUs MO JAUCHUIUIMHE (MOJYJIIO)
IIPOBOJUTCS MPENOAABATENEM, BEAYIIUM 3aHATHS [0 JUCLUUIUIMHE (MOIYJI0) METOJIOM
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JKCHEpTHOM oOneHku. [lo wuroraMm mNpPOMEXYTOYHOM aTrTecTaluMyd 10 JUCLUILUIMHE
(MOJyJIF0) BBICTABJISIETCSl OLIEHKA «3a4TEHO» WU «He 32YTeHO0)

K uroroson arrecranuy JOMyCKarOTCS TOJIBKO CTYJIEHTHI, BBIIIOJHHUBIIME BCE BUJIbI
y4eOHOH paboThl, IPEeyCMOTPEHHBIE paboUeii MPOrpaMMO MO TUCHUIUINHE.

IxaJsa oneHNBAHUA Onucanune

BrimonHeHs! Bce BUABI yueOHOH paboThl, MPEAYCMOTPEHHbBIE y4eOHBIM
rtaHoM. OOy4aroImuiicst IEMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUA,
3aureHo YMEHHMIi, HaBBIKOB IMPHUBEIECHHBIM B Tabnmunax mnokaszareneil. CBOOOIHO
OTEpUPYET MPUOOPETCHHBIMUA YMEHHSIMH, NMPUMEHSET UX B CUTYyaIUsIX
MOBBIIICHHOHN CIIO>KHOCTH.

He BbimonHen oauH uiau Oosiee BUIOB Yy4eOHOUM pabOThI, MPEAyCMOTPEHHBIX
He 3aureno y4eOHBbIM Tu1aHOM. O0yJarouics He BIIAJCET WM B HEJOCTATOYHOM CTETICHU
OCBOWJI 3HAaHUS, YMEHHUS, HABBIKHU, MPUBEIEHHBIC B TAOIHIIAX TOKA3aTEICH.

7.3.0ueHO4YHbIE CPeCTBA

7.3.1. Bompocs! k 3auety

1. OcHOBHBIC TIOHSTHS PEIMALUMOHHBIX ©0a3 JaHHBIX. Tun gaHHBIX. JlomeH.
3aroJoBOK OTHOIIEHHUS, KOPTEX, TEJIO OTHOUIECHUS, 3HAYEHHE OTHONICHUS, MEepeMEHHas
OTHOILICHUSI.

2. llepBuuHbId KJIHOY M WHTYUTHUBHAS WHTEPNPETALMS PEIAIHMOHHBIX TMOHSITHUH.
dyHaamMeHTalbHble  CBOMCTBA  OTHOHIEHWNA. OTCYTCTBHUE  KOpTEXKei-ayOluKaToB,
NEPBUYHBIN U BO3MOKHBIE KIIFOUM OTHOLIECHUW. OTCYTCTBUE YHOPAIOUEHHOCTH KOPTEKEN.
OTtcyTcTBHE YNOPSAOYECHHOCTH aTpUOYTOB. ATOMApHOCTh 3HAYECHUI aTpUOyTOB, MepBas
HOpMaJsbHasi opMa OTHOIICHHUSI.

3. PensiimonHast Moenb 1aHHbBIX. [{€10CTHOCTD CYIIIHOCTH U CCHLJIOK.

4. O0630p pemsuuonHoi anredpsl Komma. OOmiass mHTEepnpeTaruss pessiiiuOHHBIX
omepanuii. 3aMKHYTOCTh PEJSIMOHHONW anreOphl M omepanus I[epeUMEHOBaHUS.
OcoOEHHOCTH TEOPETUKO-MHOKECTBEHHBIX OINEpalMil pesiiuoHHON anreOpsl. Onepanuu
OoOBeAMHEHUS, TIEPECeUCHUs, B3ATHS pasHocTu. Omeparus paciiupeHHOTo JIeKapToBa
MPOU3BEACHUSI M  COBMECTUMOCTh OTHOIIEHWH OTHOCUTEIBHO O3TOH  OIEpaluu.
CrnenuanbHble pEIsIIUOHHBIE OTIEPALIUH.

5. bazucHble cpeAcTBa MaHUITYJIUPOBAHUS PEIALIMOHHBIMYA JaHHbIMU. Mcuucienue
kopTexkeit. [lpaBuinbHO mocTpoeHHBIE (Gopmynbl. lleneBbie CHNUCKU U BBIpAXKEHUS
PEISIMMOHHOTO HCYMCIICHUA. lcuuciieHue TOMEHOB. YCJIOBHUS YJIEHCTBA. BbIpakeHUst
UCYHCIIEHUSI JOMEHOB. DYHKIIMOHAIbHBIE 3aBUCUMOCTH U JEKOMIO3UIUS 0€3 OTEPh.
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6. Mammuna BeiBoga Kpuca Hewnopa. Mcnonp3oBanne HEYETKMX MHOXKECTB IIPU
JIOTHYECKOM BBIBOJIE.

7. @opMHUPOBaHME HEYETKOM CUTyalMOHHOM ceTu. IlocTaHOBKAa 1ENEBBIX
curyanuid. [Toctpoenue crpareruii yrpaBJicHHUS.

8. MozaenrpoBaHHE C MOMOIIBIO HEUETKUX CUCTEM.

9. Heuerkue npsiMoii 1 0OpaTHBIN BHIBOIBI.



