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1. I_[e.lll/l, 3a/lavdi U IVIAHUPYEMBIC PE3yJabTaTbl oﬁyquI/m o ATMCIOMIIJINHE

[lenpto ocBoeHuss aucHUIUIMHBI «Pendinuonnas anrebpa u  uHGOPMAIMOHHO-

ITIOUCKOBBIC

KOHICTITYAJIbHBIX CBGHCHHﬁ,

A3BIKH

CTyA€HTaMH

SIBIISIETCS
HEOOXOIUMBIX  JUIA

HN3Yy4YCHUC MCTOOOJIOTHYCCKHUX n

co3aHuss HUHQPOPMAIMOHHBIX U

OKCIICPTHBIX CHCTCM H HX HOCJ'ICI[YIOIHCI\/'I 9KCILTyaTaluu.

OcHoBHOI1 3a1aueil U3yUeHHs] TUCHMIIMHBI SBIsIeTCS (POPMUPOBAHUE YMEHUU U

HAaBBIKOB 110 CJICAYIOIINUM HalPaBJICHUAM ACATCIbHOCTH!

¢ HMHXCHCPHO-UCCIICAOBATCIIbCKAA: CO3JaHUC U aHAJIN3 I/IH(I)OpMaI_[I/IOHHBIX MOI[CJIeﬁ

npeameTHbix ACOUY  (aBTOMAaTU3MpOBAHHBIX CHUCTEM 00pabOoTku uHGOpPMALUU U

yrpaBjieHusi) (CUCTEeMHBIM aHamu3 MpeAMETHhIX oOjacTed, CUHTE3 HHOOPMAIMOHHBIX

MoJIeJiel U UX UCCIIeIOBaHNe);

* TMPOEKTHO-KOHCTPYKTOPCKAsl: BHIMTOJIHEHUE MPOEKTHBIX pabOT HA MPENNpPOEKTHON

CTaIWd M CTaJAUU TEXHUYECKOT'O MPOCKTHPOBaHMS (0OCiIenoBaHUE, BHIOOP W CHCTEMHOE

000CHOBaHME MPOEKTHBIX PEIICHUM MO CTPYKTYpe OaHKa IaHHbBIX ).

IHepeyennb
COOTHECEHHBIX

NMpOrpaMmbI

IJIAHHPYEMBIX

pe3yjJabTaToB

OﬁyquI/IH mo ANCIHHUILIINHE,

¢ IUVIAaHMPYEMBbIMHM pe3yjabTaTaMH OCBOCHUA 06p330BaTeJIbHOI71

B pesynbrare ocBOEHHUS MUCHUILUIMHBI (MOAYJsl) y oOydarouuxcs (GopMUpPYIOTCS
CIEYIOINE KOMIETEHIIMHM ¢ JOJKHBI OBITh JOCTUTHYTHI CJHEAYIOIINE PE3yJIbTaThl
oOydeHust Kak 3Tan (GOPMHUPOBAHUS COOTBETCTBYIONIUX KOMITETEHIIUM

JUISL pELICHUS
HECTaHJApTHBIX 3a/1a4, B TOM
YHUCJIE B HOBOU WIH
HE3HAKOMOU Cpelie U B
MEXIUCLUIUIMHAPHOM
KOHTEKCTE

Kon Pesynpratel ocBoerus OOII | IlepeueHb IUIaHUPYEMBIX Pe3yIbTaTOB O0YUYCHHUS
komnereHuun | Copep:kaHne KOMIETEHIIUU 10 JIUCLUIUINHE

Crnioco0eH caMOCTOSATENEHO NOIIK-1.1. 3naer MaTemaTuueckue, pU3MIECKue u
npuoOperaTh, pa3BUBATh U SKOHOMMYECKUE METO/IbI PEILIEHUS HECTAHJAPTHBIX
NPUMEHATh MaTeMaTudeckue, | 3aaa4 B chepe BHIUMCIUTEIHON TEXHUKHU U
€CTECTBEHHOHAYYHBIE, IPOrpaMMHUPOBAHUHT
counanbHo-3koHOoMHueckue u | MOIIK-1.2. Ymeer pemats HecTaHAapTHBIE

OITK-1 npodeccuoHanbHbIe 3HAHUS npodeccuoHaIbHBIE 33/1a4H C IPUMEHEHUEM

€CTECTBEHHOHAYYHBIX M OOLCHHKEHEPHBIX
3HaHUil, METOZI0B MATEMaTHYECKOT0 aHAIN3a U
MOJICITUPOBAHUS

NOIIK-1.3. ImeeT HaBbIKH TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO HCCIIEI0BAHUS OOBEKTOB
npodeccroHabHOM IeATeThHOCTH




OIIK-7

HOIIK-7.1. 3HaeT OCHOBHBIE MPUHIIMIIBI

CnocoOeH pa3pabaTsiBaTh U pa3paboTKK MaTeMaTHYECKUX MOJIeNIel B 00JIacTH
MPUMEHSTh MaTeMaTHdeckue | mpodeccuoHanbHOM AesITeTbHOCTH

Mojenu nporteccoB 1 00bekToB | MOTIK-7.2. YMmeer pa3pabareiBaTh MaTeMaTHUECKUE
[IPY PEIICHUH 33]a4 aHaJIM3a U | MOJIENU MPOLIECCOB U OOBEKTOB MPH B paMKax
CHHTE3a paclpe/ielIeHHbIX poeCCUOHATBHOMN 1eATEIIbHOCTH
WH(GOPMAITMOHHBIX CHCTEM U NOIIK-7.3. IMeeT HaBBIKU BIIaJICHUS

CHCTEM TMOJACPKKH NPUHATHS | IPOTrpaMMHBIM 00€CTIEYCHUEM TSI MOJICTTMPOBAHUS
peleHui MIPOIIECCOB U OOBEKTOB MH(POPMALIMOHHBIX CHCTEM
CMELIaHHOM peaIbHOCTH

2. Mecto nucuuniaunsl B ctpykrype OOII marucrpatypsbl
Hucuunnuna «PensiimonHass anredpa W MHGOPMAIMOHHO-TIOUCKOBBIE  SI3BIKK»

aBisieTcs  (paKynbTaTUBHOM JUCHMIUIMHOW pabodero y4yeOHOro IulaHa MOATOTOBKU
MaructpoB HampasieHus 09.04.02 «udopmaniioHHbIE CUCTEMBI U TEXHOJIOTHUNY.

I[I/ICI_[I/IHJ'II/IHEI B3aMMOCBA3aHa JIOTHYCCKU KW COACPKATCIbHO-MCTOAUYCCKH CO

CHEAYOIUMU AucuuruinHaMu 1 npaktukamu OITOIT:

[IpousBojicTBEeHHAs! TpaKTUKa (HAyUYHO-UCCIEA0BaTeNIbCKas padoTa)

3. CTpyKTypa u coaep:KaHue TUCHUILINHBI

OO6mast TpyJIOEMKOCTh NUCIUIUIMHBI COCTaBIISIET 3 3a4eTHbIe enuHuIlbl, T.e. 108

aKaJeMHYECKUX 4acoB (M3 HUX 54 yaca — caMOCTOATeNbHAsS paboTa CTyICHTOB).
Jlexuuu — 18 yacoB, mabopaTopHbie paboThl — 36 yacoB, (hopmMa KOHTPOJISA — 3a4eT.

3.1. Buabl yueOHOI padoThI U TPYA0EMKOCTh (110 (popMaM 00yUeHHs1)
J;')I Bup y4eOHoii padoThI KOJ;I;'C[;C:BO CemecTpsl
3
1 AyIMTOpHBIE 3AHATHS 54 54
B ToM yucne:
1.1 Jlexuun 18 18
1.2 CemuHapcKue/mpakTHUIECKUE 3aHATHS
1.3 JlaGopaTopHble 3aHATHUS 36 36
2 CamocrosiTesbHass paboTa 54 54
B ToM uucne:
21 i;i;?/IT;BKa 1 BBITTOJIHCHUC MMPAKTUYCCKUX 54 54
3 IIpomexxyTouHas aTTecTanus
3auét/Aund.3aué1T/OK3aMeH 3a4yer 3a4er
Wroro: 108 108




3.2 Temarnuyeckui IVIAH U3yYeHUS AMCUHUILIMHBI(IIO (PpopMaM 00yUECHHUA)

Tpynoémkocrts, yac

AynuTopHas padora

Pa3nesbl/TeMbl AUCHHUIIIMHBI Bcero
n/n Jlexn | JlaGopatopueie | CaMoCTOSITENbH
U 3aHSTHA as pabota
1 BBenenue B pensiMOHHYIO MO 5 1 1
" | nanHbIX. OCHOBHBIE MOHSITHS

5 BBoaHoe 3aHsATHE 110 1a00paTOPHOMY 1 1
PAaKTUKYMY

3 [lepBast HOpManbHast GOopMa OTHOILICHHUS. 5 1 1

" | PensiiionHast MOJeNb IAaHHBIX.

JlaGoparopnas pabota «Pa3zpaboTka

4. | mogenu b/l Ha OCHOBE peNSILIMOHHON 4 2 2
anreOpb»

5. | O630p pensunonnoi anredpst Komma 2 1 1
JlaGoparopnas pabota «Pa3zpaborka

6. | monenu B/l Ha ocHOBE peNALIMOHHON 4 2 2
anreOpp»

7. | bazoBble oneparmu anreOpbl 2 1 1
JlaGoparopnas pabota «Pa3zpaboTka

8. | moxenu B/l Ha ocHOBE peNALMOHHON 4 2 2
anreOpp»

9. basucHble cpencTBa MaHUITYTUPOBAHUS 5 1 1
PEISILIMOHHBIMH JAHHBIMHU.
JlaGopartopnas pabota «Pa3zpaboTka

10. | monenu B/] Ha ocHOBE pENALMOHHON 4 2 2
anreOpb»

11. | Ucuucnenue KopTexen. 2 1 1
JlaGoparopnas pabota «Pa3zpaboTka

12. | monenu B/] Ha ocHOBE pENALIMOHHON 4 2 2
anreOpb»
3aMbIKaHUE MHOXECTBA

13. | pyHKIIMOHATBHBIX 3aBUCUMOCTEH. 2 1 1
AKCHOMBI ApMCTpOHTa.
JlaGoparopnas pabota « AHanu3 U

14. | onpexnenenne QpyHKIMOHATBHBIX 4 2 2
3aBUCUMOCTEW»
Jlekomnozuiust 6e3 moTepb U

1. (yHKIMOHAIbHBIE 3aBUCHMOCTH. ) 1 1
KoppekTHble 1 HEKOPPEKTHbIE
JEKOMITIO3ULIMU OTHOLICHUI
JlaGoparopnas pabota « AHanu3 U

16. | onpenenenne GpyHKIMOHATBHBIX 4 2 2
3aBUCUMOCTE»

17 Teopema Xura. Jluarpammel ) 1 1

" | pyHKIIHMOHAIBHBIX 3aBUCHMOCTEH

JlaGoparopnas pabota « AHanu3 U

18. | onpenenenne GpyHKIMOHATBHBIX 4 2 2

3aBUCUMOCTEN




MuHuMaNbHBIE PYHKITHOHAIEHBIE

19. | 3aBUCHMOCTH U BTOpasi HOpMaJIbHast 2 1 1
dopma.
Herpan3utuBHbie QyHKIIMOHATBHBIE

20. | 3aBUCMMOCTH U TPEThsS HOpMaJlbHas 2 1 1
dopma.

Anomanuu 0OHOBJICHHH, BO3HUKAIOIIHE
W3-32 HAINYUS TPAH3UTUBHBIX

21. . 3 2 1
(YHKIIMOHATBHBIX 3aBHCUMOCTEH.
Bo3MmoxkHasT 1EKOMIIO3UIINSL.
JlaboparopHas padora «Hopmanuzauus

22. PaTOPHa p P B 8 4 4

0asbl JaHHBIX)»

Teopema Puccanena.
23. | [lepekpriBatoniyecs: BO3MOKHbBIE KITIOUU 2 1 1
u HopMasbHas gopma boiica-Kozna.

JlaGoparopnas pabora «Hopmanu3zarms

24.
0asbl JaHHBIX)»

’5 MHoOro3Ha4HbIE 3aBUCHMOCTH 1 5 1 1
" | ueTBepTas HopMaibHas Gopma.

JlaGoparopnas pabora «Hopmanu3zarms

26. 8 4 4
0asbl JaHHBIX)»
Ycrpanenue aHoMaluii OOHOBIIEHHS B 3-

27.| nexomno3uuuu. IlsTast HopManabHast 2 1 1
hopm

28. JlaGoparopnas pabota «Pa3zpaboTka ] 4 4

CHCTEMBbI Ha OCHOBE HEUETKOM JIOTHKIY

Heuertkue muoxectsa. OCHOBHEBIE
29. 2 1 1

XapPAKTCPUCTUKU HCUCTKHUX MHOXKCCTB

JlaGoparopnas pabota «Pa3zpaboTka
CHCTEMBI Ha OCHOBE HEUETKOM JIOTUKI»

30.

HeueTkwuil 1orudaeckuil BEIBOJI,
31 Hcnons30Banue HeYETKUX MHOKECTB ) 1 1

IIpH JIOTUYECKOM BbIBOJIe. HeueTkue
YIPABJISIIOLINE PELICHUS.

Hroro 108 18 36 54

3.3 Conep:xxanue pa3iejioB JUCHUNIITAHBI

BBenenue B peJIAMOHHYI0 MOJEJIb JAHHBIX

OCHOBHBIE TOHATHS PEISLUUOHHBIX 0a3 JaHHBIX. Tun AaHHbIX. JloMeH. 3arosoBok
OTHOILIEHHUS, KOPTEXK, TE€JIO OTHOLIEHUS, 3HAYECHNE OTHOILICHMWSI, IEPEMEHHAS] OTHOLIEHUS.
[lepBuyHbIl KJIIOY W UHTYUTUBHAS  WHTEPIPETAUS  PEISALUOHHBIX  MOHSATHM.
@dyHIaMeHTalbHblEe  CBOMCTBA  OTHOWEHUH. OTCyTCTBHE  KOPTEKEW-AyOIHKaTOB,
IIEPBUYHBIN ¥ BO3MOJKHBIEC KIIFOUM OTHOLIEHUH. OTCYTCTBHUE YIIOPSIAOYEHHOCTH KOPTEKEMN.
OTcyTCTBUE YNOPSAJOUYEHHOCTH aTpUOyTOB. ATOMApHOCTh 3HA4YEHUI aTpuOyTOB, MEpBas
HOpMajbHasl (hopMa OTHOILIEHUs. PensiioHHas MoJenb faHHbIX. L{eT0CTHOCTE CyIHOCTH
U CCBUIOK.



ba3ucHble cpeacTBa MAHUILYJIMPOBAHNS PeJISIIUOHHBIMU JAHHBIMH

O630p pensunonHoit anreOpel Komma. OOmiass wHTEpOpeTanus PpesiHOHHBIX
omepanuii. 3aMKHYTOCTh pENSLUOHHON anreOppl U oOmepanus I[eperuMEHOBaHUS.
Oco0eHHOCTH TEOPETUKO- MHOXKECTBEHHBIX OMEpaIuil peNaiuoHHON anredpbl. Onepanuu
o0ObeIMHEHUsI, TepeceueHus, B3sATUA pa3HocTu. Omnepanus pacUIMpeHHOTo JAeKapToBa
MIPOU3BEICHHS U COBMECTUMOCTh OTHOIIEHUI OTHOCUTENBHO 3TOM onepanuu. CrenraibHbie
pensiuuoHHbIe oneparuu. Onepanus orpanndenus. Onepanus B3sTus npoekiuu. Onepanuu
COCIMHEHUS! W JieJieHusT OTHoIueHuid. ba3oBeie omepanun Anredpet A. Omnepanus
peNsMOHHOTO AononHeHus. Onepanus ynaneHus atpudyrta. Onepanus nepeuMeHOBaHMUS.
Onepanus pensiMOHHOW KOHBIOHKIMH. Onepanus pelsiuoHHOW An3bIoHKIMH. [lonHoTa
Anrebpbl A. BBIBOOUMOCTH oOmepalvl B3STHS pa3HOCTH. VHTepmnperanus ornepanuu
orpannuenus. Coequnenus obiero Buaa. Pensiimonnoe neinenue. M306ITOUHOCTH ANreOphl
A. Pensimonnsie ananoru mrpuxa llleddepa u crpenku [Mupca. U3066ITOUHOCTD Onepaninu
MePEUMEHOBAHMSL.

PensinmoHHoe MCHUC/IEHHE. DJIEMEHTHI TCOPUH PEJIAIHOHHBIX 023 TaHHbBIX

ba3sucHble cpencTtBa MaHUITYJMPOBAHUS PEISILUOHHBIMU JaHHbIMU. Mcuucienue
koprexed. I[lpaBunbHO mnocTpoeHHble Gopmyibl. lleneBble CHOUCKM U BBIPAXKEHUS
PEIIMMOHHOrO HcYucieHus. lMcuucienue TOMEHOB. YCIOBHS WIEHCTBA. BbIpakeHus
UCYUCIIEHUSI JAOMEHOB. (DYHKIIMOHAJIbHbIE 3aBUCUMOCTH M JE€KOMMO3UIUA 0€3 MOTEPb.
O6mue onpeaeneHus. 3aMbIKaHUE MHOKECTBA (PYHKIIMOHATBHBIX 3aBUCUMOCTEN. AKCHOMBI
ApMcTpoHTa. 3aMbIKaHWE MHOKECTBa aTpUOYTOB. MUHUMAaIbHOE MOKPHITUE MHOXKECTBa
(YHKIIMOHANIBHBIX 3aBUCHUMOCTEH. Jlexommosunusi Oe3 moTeph U (YHKIIMOHAJIbHbBIC
3aBUCUMOCTU. KOppPEKTHBIE 1 HEKOPPEKTHBIE IEKOMIIO3ULINM OTHOLIeHUH. Teopema Xwura.
JuarpamMmbl QyHKIIMOHATBHBIX 3aBUCUMOCTEH.

IIpoekTHpoOBaHNe peJIHMOHHBIX 023 JAHHBIX HA OCHOBE NPUHIUIIOB
HOPMAaJIU3ALUHT

MunumanbHbie (YHKIIMOHAJIbHBIE 3aBUCMMOCTH M BTOpas HopMalibHas (opma.
AHoOManmuu  OOHOBJICHMUS, BO3HUKAKOIINE  M3-32  HAIMYKMS  HEMUHUMAJIbHBIX
(YHKIIMOHANIBHBIX. 3aBHCUMOCTEl. Bo3moxkHas nekommosunusa. Btopas HopmanbHas
¢dbopma. HerpansutuBHble PyHKIIMOHATBHBIE 3aBUCUMOCTA U TPETh HOpMalibHas (popma.
AHOManuu OOHOBJICHUH, BOSHUKAIONIUE M3-3a HAJTUYUS TPAH3UTUBHBIX (PYHKIIMOHATBHBIX
3aBucuMocTeld. BosmoskHast nexkommosuius. Tperbst HopmanbHast ¢opma. HezaBucumbie
npoekiuu otHoueHuil. Teopema Puccanena. IlepekpbiBaromnecss BO3MOKHbBIE KIIOYU U
HopMmanbHas ¢opma boiica-Kogna. AnoManuu OOHOBJICHMH, CBSI3aHHBIE C HAJTUIUEM
MEePEKPHIBAIONINXCST BO3MOXKHBIX Kitoued. Hopmanbnas ¢dopma boiica-Konna. Ananus
BCNF. MHoro3Haunbsle 3aBUCMMOCTH W ueTBepTass HOpMasibHas (opma. AHOMaIUU
OOHOBJICHUM MPU HATMYUU MHOTO3HAYHBIX 3aBUCUMOCTEH U BO3MOXKHASL JEKOMITO3UIIUSI.



MHoro3Haunbsie 3aBucHUMOCTH. Teopema @Delmxuna. YerBepras HopMalbHas Qopma.
3aBUCUMOCTH MPOEKIIMK/COCTUHEHUS U MsATas HopMayibHas ¢popma. N- TeKOMIO3UpyeMbie
OTHOIIEHHUS. 3aBUCUMOCTDH TMPOEKIIMHN/COCAUHEHUSI. AHOMAJIMU, BBI3bIBAEMbIE HATUYUEM
3aBUCUMOCTH  TPOEKIMHU/COCAUHEHUSI. Y CTpaHEHHWE aHOMaluidi OOHOBJIeHUs B 3-
nexommnosuiuu. [lsras HopmansHas popma.

HeuyeTkne MHOKeCTBA U HeYeTKHE MePbI

Heuerkue mHokecTBa. OCHOBHBIE XapaKTEPUCTUKH HEUETKUX MHOKECTB. [Ipumepsr
HEUYETKUX MHOXECTB. MeTobl TOCTpoeHus] GYHKIUN TPUHAJICKHOCTH HEUYETKUX
MHOXeCTB. Omepanid HajJ HEYETKHUMH MHOXECTBaMH. HarmsgHoe mpeacTaBicHUe
omepanuid  HaJa HEYETKMMHU MHOXecTBamu. CBolictBa omnepanuid. Hewetrkas wu
JUHTBUCTHYECKas TlepeMeHHble. HeueTkue BhICKa3bIBaHUS W HEUETKHE MOJEIU CHCTEM.
Heuerkne curyanun. Bpbicka3biBaHMsi Ha MHOXECTBE 3HAUYCHUN (PUKCHUpPOBAHHOU
JUHTBUCTUYECKON epeMeHHoi. HeueTkoe BKIIIOUEHUE, PABEHCTBO M OOIIHOCTh CUTYAIIH.
Ncuucnenue HeueTkux BenuuyuH. HeueTkne MHOXeECTBa B cucTteMax yrpasieHus. OoOias
CTPYKTYpa HEUETKOTO MUKPOKOHTpoJuiepa. [IpeumyiiecTBa HeueTkux cucteM. [Ipumenenue
HeueTkux cucrem. Teopus [lemmncrepa-llladpdepa u daktopsl yBepeHHocTH. HeueTkue
Mepbl. Mepbl BO3MOXXKHOCTH U HeoOxoaumMocTH. Pacipenenenue Bo3amoxxkHocte. Teopema o
cBs3M HeueTkux Mep. COOTHOIIEHHE MEXJy HEYEeTKMMHU MepaMmH. BeposiTHOCTHas
HWHTEpIpeTaIys HeUeTKUX Mep. MHororieneBas olieHKa. Mepbl HOpoKIaroIeil HeYeTKOCTH:
SHTPONHUS M U-HEYETKOCTh. HWMHGOpMalMOHHBIE PACCTOSHHUS [JI1 BEPOSTHOCTHBIX U
BO3MO>KHOCTHBIX CHCTEM.

Heuerkuii Joruueckuii BLIBOJ]

Mammna BeiBoma Kpuca Heinopa. Mcnosib30BaHME HEUETKHX MHOMKECTB IPH
JOTUYeCKOM BbIBOZie. HeueTkue mnpsiMoii U oOpaTHBIM BBIBOABL. MojenupoBaHue c
MOMOIIBI0 HEYETKUX cucteM. HedeTkue curyanuoHHele cetu. HedeTkue yrpasisromiue
pemenns. DopMUPOBAHUE HEUETKOM CUTYalMOHHOM ceTH. [locTaHOBKA LIENEBBIX CUTYALIHM.
[TocTpoenune cTpareruil ynpapicHHUS.

3.4 Temarnka CeMHUHAPCKUX/NIPAKTHYECCKHUX U JIA0OPATOPHBIX 3aHATHI
JlaGopatopHas paborta «Pa3padoTka moaenu bJ] Ha OCHOBE PENSIITMOHHON alreOph»
JlaGopaTopnas padoTa «AHanu3 u onpejieraeHrue GyHKIIMOHAIbHBIX 3aBUCUMOCTEN
JlabopaTtopnas padota «Hopmanuzaiust 6a3bl JaHHBIX»

JlaGopatopHas paborta «Pa3paboTka cuCTeMbl HA OCHOBE HEUETKOM JIOTHKIY

3.5 Temarnka KypCcOBBIX IPOEKTOB (KYpPCOBBIX padoT)
KypcoBbie mpOeKTHI HE MPETyCMOTPEHBI
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4. YueOHO-MeTOAMYECKOE M HH(POPMAIIUOHHOE 00ecleueHue

4.1.HopmatusHbie 1oKyMeHTbI U ['OCToI

1. ®denepanpublii 3akoH OT 29 nexadps 2012 roga Ne 273-03 «O6 oOpa3oBaHUH B
Poccuiickoit ®enepannn» (C ”BMEHEHUSIMUA U JTIOTIOJIHEHUSIMU );

2. ®enepanbHbIl TOCYJAapCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPT  BBICHIETO
oOpazoBanusi (ypOBEHb MAarucTparypbl) IO HampaBieHuto mnoarotoBku 09.04.02
NudopMaliioHHble CUCTEMBI M TEXHOJIOTMH, YTBEPXKICHHBIA MNpHUKa3oM MuUHUCTEpPCTBA
HayKH U Bbiciiero oopazoBanus Poccutickoit ®enepanuu ot 19 centsadps 2017 r. N 917 (B
penakuuu npukasa ot 26 Hosiops 2020 r., 8 dhespansg 2021 r.);

3. Tlpuxaz MunuctepctBa oopa3zoBanusi u Hayku PD ot 05 anpens 2017 r. Ne 301
«O0 ytBepxknenun Ilopsiaka opraHu3alud W OCYILIECTBICHHS 0Opa3oBaTebHOU
NESATETLHOCTU M0 00pa30BaTEIbHBIM MPOTPaMMaM BBICHIEr0 00Opa3oBaHUs — IporpaMMamM
OakanaBpuara, mporpaMMam CIelHaINTeTa, MPOrpaMMaM MarucTpaTyphl

4.2. OcHOBHas1 JIUTEpPATypa

1. IIpokymwes, A. E. ba3bl nansbIxX : yaeOHuk ¢ npaktukymoM / f. E. Ilpokymes. —
2-e u3a. — Cankr-IletepOypr : Untepmenus, 2022. — 264 ¢. — ISBN 978-5-4383-0250-6.
— Texkcr : anextponnsiii // [{ludposoit o6pazoBarenvHbliii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/120171.html (mata obpamenus: 14.03.2024)

2. Toxmaxkos, I'. II. ba3sl naHHBIX: MOIENM M CTPYKTYpbl AaHHBIX, sA3bIK SQL,
nmporpaMMupoBanue 0a3 naHHbIX : yuyeOHoe mocooue / I'. TI. TokMakoB. — YJIbSHOBCK :
VY IBSHOBCKUI TOCYAApPCTBEHHBIN TEXHUYECKUM yHUBepeureT, 2021. — 362 ¢. — ISBN 978-
5-9795-2184-8. — Texkcr : anexkrponnsiii // LudpoBoii odbpazoBaTensHbil pecypc PR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/121263.html (mata oOGpareHus:
23.03.2024)

3. IMonskosa JI.H. OcnoBbl SQL : yue6HOe nocobue / [Tonsxosa JI.H.. — Mockaa :
Nurtepuer-Yuupepcurer Unpopmanmonnsix Texnonoruit (MHTYUT), Ait [Iu Ap Menua,
2020. — 273 c¢. — ISBN 978-5-4497-0672-0. — Texkct : snexktpoHHbI // Iludposoii
o0pa3oBaTebHbIH pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97559.html (mara o6pamienns: 30.03.2024)

4.3./lonoJiHMTEIbHAS JIUTEPATYPA

1. TonctoOpos, A. Il. YnpasneHnue nanHbIMU : yueOHOe mocodue A By30B / A. I1.
TonctobpoB. — 3-¢ u31., mepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 272
c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-14162-7. — TekcT : 3NEKTPOHHBIN //
O6pazoBatenbHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519787 (nata
oOpamenus: 30.03.2024)
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4.4. DieKTpOHHBIE 00pa3oBaTe/bHbIC PeCypPChl
O0P «Pensaunonnass anrebpa u WH(POPMAIIMOHHO-TIOMCKOBBIE SI3BIKH». Pexum
noctynma - https://online.mospolytech.ru/course/view.php?id=12558

4.5. JInleH3M0OHHOe U CBOOOHO pacnpocTpaHsaeMoe MPorpaMMHoe odecriedeHne
¢ Microsoft Office
o PostgreSQL

4.6. CoBpeMeHHble NpodeccHOHATbHbIE 0a3bl JAaHHBIX M HH(OPMAIMOHHbIE
CIIPaBOYHbBbIE CHCTEMBI

1. OI1 "FOpaiit" https://urait.ru/

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

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

5. MaTtepuaJibHO-TeXHUYECKOe o0ecredeHHue TUCHMILIMHBI

JlabopaTopHbie pabOThI U1 CAMOCTOSITENbHASL pab0Ta CTYA€HTOB JOJIKHBI TPOBOUTHCS
B CICHUAIU3MPOBAHHOM AYJIWTOPHUH, OCHAIICHHOW COBPEMEHHOM OPITEXHUKOU U
MEPCOHANBHBIMU KOMIIBIOTEpAMH C MTPOTPaMMHBIM OOECIIEUEHHEM B COOTBETCTBUM C
TEMATHUKON H3ydaemMoro marepuana. Yucio paboumx MECT B ayJIUTOPUU JOHKHO OBIThH
JOCTAaTOYHBIM JUIsl 00€CTedeHUs] WHIWBHAYyadbHON paboThl cTyAeHTOB. Pabouee mecTo
MpenoaaBaTesl TOJKHO ObITh OCHAIIIEHBI COBPEMEHHBIM KOMIBIOTEPOM C MOIKIIOUEHHBIM
K HEMY ITPOEKTOPOM Ha HACTEHHBIN 3KpaH, WJIM UHBIM aHAJOTUYHBIM MO (DYHKIIMOHATHLHOMY
Ha3HA4YCHUIO0 000PYI0BAHUEM.

6. MeToanueckue peKoMeH AU
6.1. MeToanueckue peKoOMeHAAIMH /ISl IPENoAaBaTeis MOOPraHUu3aunuu
00y4eHUs
[Ipn moAroToBKE K 3aHATHUAM CJIEAYET NpPEeABapUTENIbHO HpopadoTaTh Marepuai
3aHATHUS, MPEJYCMOTPEB €ro Mojadyy TOYHO B OTBEACHHOE J/JI 3TOrO0 BpPEMsl 3aHSATHUSL.
CrnenyeT moAroTOBUTh HEOOXOIUMbIE MAaTepUaJIbl — TEOPETUUECKUE CBEJCHUS, 3a/1a4u U JIp.
[Ipu mpoBeneHUU 3aHATHUSI CIEAyeT KOHTPOJIMPOBATH MOJAUy Marepualia U pelIeHue
3a/IaHUI C y4ETOM Yu4eOHOTO BPEMEHH, OTBEJICHHOTO JIJIsl 3aHSITHSI.
[Ipu mpoBepke pabOT U OTYETOB CJIEAYET YUUTHIBATH HE TOJBKO MPaBUILHOCTh
BBITIOJTHEHUS 3aJIJaHU, HO U ONTUMAIbHOCTh BRIOPAHHBIX METOJIOB PEILICHHUS, TPABUILHOCTh
BBITIOJTHEHUS BCEX €rO IIaroB..

6.2. MeTtoandyeckue PEKOMEHIAllUA 1A oﬁyqammnxm o 0CBOCHHIO
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AUCUMILTHHBI

B nporuiecce camocToaTenbHONU pabOThl CTYACHTHI 3aKPEIUISIOT U YTIyOJISIOT 3HAHUS,
MOJIyYEHHBIE BO BpEMsl ayJAUTOPHBIX 3aHSTHH, AOpa0aThIBAIOT KOHCIEKThl M 3aIlKCH,
TOTOBSITCSl K TPOMEXKYTOUHOM aTTECTAINH, a TAKXKE CAMOCTOATENIbHO U3Y4aloT OT/C/IbHbIC
TeMbl y4eOHON POrpaMMBI.

Ha 3aHsATHUSIX CTyJeHTOB, B TOM 4YHUCJE NPEANOJaraloilux MOpaKTUYECKYyIO
NEeSATETbHOCTh, OCYILECTBIISIETCS 3aKpEIJICHUE IMOJIYYEHHBIX, B TOM YHUCJE U B Ipoliecce
CaMOCTOSITEIbHOUM paboThl, 3HaHUN. Oc000e BHUMaHUE 00palllaeTcs Ha pa3BUTUE YMEHUN U
HaBBIKOB YCTAHOBJICHUS CBSI3U TMOJIOKEHUM TEOPUU ¢ MPOPECCUOHATBHON AESITENbHOCTHIO
OylylIero crenuanucra.

CamocrosaTenbHas ~ paboTa  OCYLIECTBIsAETCS ~ MHAMBUAyaibHO.  KoHTposb
CaMOCTOSITEJILHOM paboThl OpraHu3yeTcs B ABYyX GopMmax:

* CaMOKOHTpOJIb U CAMOOIIEHKA CTY/ICHTA;

*  KOHTpOJIb CO CTOPOHBI MpernojaBaresield (TEKyIUi U TPOMEXKYTOUHBINH).

Texyuuii KOHTPOJIb OCYIIECTBIISIETCS HA ayJIUTOPHBIX 3aHITHUSX, MPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIISIETCS Ha 3a4€Te B MUCbMEHHOM (yCTHOM) popme.

Kpurepusmu olieHKH pe3yabTaTOB CAMOCTOSITENILHON pabOThl CTyACHTA SIBISIOTCS:

* YpPOBEHb OCBOCHHUSI CTYJICHTOM y4eOHOI0 MaTepuaa;

* YyMEHHUsI CTyJEHTa HCIIOJb30BaTh TEOPETUUYECKHE 3HAHUSI TPHU BBHITOJIHEHUU
MpaKTUYECKUX 3a7a4;

*  chopMUPOBAHHOCTH KOMIIETCHIIH;

* odopMIIeHHE MaTepralla B COOTBETCTBHH C TPECOOBAHUSIMU.

7. M®OHJ OLEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJibTATOB 00yUeHHsI

B mpomecce oOydeHMST HCHOJB3YIOTCA  CIEAYIOIIME  OLEHOYHBIE  (POPMBI
CaMOCTOSITEIbHOM  pabOThl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH M IPOMEKYTOUHBIX aTTECTALIAN:

o BrinonHeHue 1abopaTOpHBIX pabOT

o 3auer

7.2. Ilkajga 1 KpUTEPUHN OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs

HUroroBas arrecraumst oOydyaromuxcs B (¢GopMme 3adera MPOBOAUTCS IO
pe3yabTaTaM BBITIOJIHEHHUS BCEX BUIOB YU€OHOUW pabOoThl, MPEAYCMOTPEHHBIX YYEOHBIM
IJIAHOM TI0 JaHHOW JUCHUIUIMHE (MOMIYJII0), MPU STOM YUUTHIBAKOTCSA PE3YIbTaTh
TEKYILIETO KOHTPOJISI YCIEBAaEMOCTH B TeueHHe ceMmecTpa. OIeHKa CTENEHU TOCTUKEHUS
oOy4YarolmUMHCS  TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEeHHUS MO JUCHUIUIUHE (MOAYJIIO)
MPOBOJIUTCS TMpENnoAaBaTeIeM, BEAyIIUM 3aHATHS MO JUCHUILIMHE (MOIYJII0) METOAOM
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AKCIIEPTHOM OlleHKH. [lo uToram mpoMeXyTOYHOW aTTECTAI[MH MO JUCITUIUTHHE (MOJIYITIO)
BBICTABIISICTCSI OIIEHKA «3aYTEHO0» WU «HE 3a4TEHO0»

K utoroBoii arrectanuu MOMyCKArOTCS TOIBKO CTYJICHTHI, BBHITIOJHUBIINE BCE BUIBI
y4eOHOU paboThl, MPeAyCMOTPEHHBIE paboUeil MporpaMmoil Mo JUCHHUILIIAHE.

HIxaJjia oneHUBaAHUA Onucanne

BrimonHensl Bce BUIBI yueOHOM paboThI, MPeaIyCMOTPEHHBIE y4eOHBIM
rtaHoM. OOyyaromuicst IEMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHUM,
3aurteHo YMEHUi, HaBbIKOB NMPHUBEICHHBIM B TaOnuuax mokasareneil. CBoOOIHO
OTepUpyeT NPUOOPETCHHBIMU YMEHUSMH, IPUMEHSET UX B CHTYalHsAX
MIOBBILLIEHHOH CJIOKHOCTH.

He BbImonHeH onuH uiau Oojiee BHIOB y4eOHOH palboThbl, MpeayCMOTPEHHBIX
He 3auTeno yueOHbIM Tu1aHoOM. OOy4Jaromuiics He BIIaJAeeT UK B HEAOCTaTOYHOM CTETIeHU
OCBOMJI 3HAaHUsI, YMEHHS, HaBbIKH, NPUBEAEHHBIC B TAOIHUIIAX MMOKa3aTeeH.

7.3.01eHOYHbIE CPeICTBA

7.3.1. Bompocsl K 3a4eTy

1. OCHOBHBIE MMOHATHS PEISLUUOHHBIX 0a3 MaHHbIX. Tul gaHHBIX. JloMeH. 3arojJoBOK
OTHOIIIEHUS, KOPTEXK, TEJIO OTHOIIEHHUSI, 3HAYCHUE OTHOLICHUS, IEPEMEHHAs] OTHOLLICHUSL.

2. llepBuuHBIM KIHOY W WHTYWUTUBHAS HHTEPHNPETALUs PEISALUOHHBIX IOHATHM.
dyHnaMeHTalbHbIE CBONCTBA OTHOIIEHUN. OTCYTCTBHE KOPTEXKEM-TyOIMKATOB, IEPBUYHBIN
Y BO3MOXHBIE KJIIFOUM OTHOLIEHUN. OTCYTCTBUE YIOPSAIOYEHHOCTH KOpTexke. OTcyTcTBUE
YIOOPSIIOYEHHOCTH aTpUOYTOB. ATOMAapHOCTh 3HAYEHUN aTpuOyTOB, MEpBas HOpMaJbHas
(dhopMa OTHOIIIEHHUS.

3. PensumonHas Mozenb JaHHBIX. [{€IOCTHOCTH CYIIIHOCTH U CCBUIOK.

4. O030p pensiuuoHHoM anreOpel Komma. OOmias uHTEpripeTanus peasiuOHHBIX
omepanuii. 3aMKHYTOCTh pESLUOHHOM anreOpel U oOmnepanus I[epEeUuMEHOBaHUSI.
Oco0EHHOCTH TEOPETUKO-MHOXKECTBEHHBIX OINEpalvil peisiiuoHHoN anreopsl. Onepanuu
o0ObeIMHEHUsI, TepeceueHus, B3ATUA pa3HocTu. Omnepainus pacUIMpeHHOTO JAeKapToBa
MIPOU3BEICHHS U COBMECTUMOCTh OTHOIIIEHUI OTHOCUTENBHO 3TOM onepanuu. CrieruaibHbIe
PENSALMOHHBIE OTIEPALUU.

5. ba3ucHble cpeacTBa MaHUNYJIMPOBAHUA PEISLIMOHHBIMU JaHHBIMU. VMcuucnenue
koprexed. [lpaBunbHO mnocTpoeHHble Gopmyibl. lleneBbie COUCKM U BBIPAXKEHUS
PETSILIMOHHOTO HWCYHUCIICHUS. McunciieHne AOMEHOB. YCIIOBHS WICHCTBA. BrIpaxkeHus
ucyuciaeHus: JoMeHoB. OYHKIIMOHATBHBIE 3aBUCUMOCTH U IEKOMIIO3UIINSI 0€3 MOTePb.

6. Mamwuna BeiBoma Kpuca Heinopa. Mcnons30BaHHE HEUETKHX MHOXECTB IMPH
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JIOTUYECKOM BBIBOJIE.
7. DOopMHPOBAaHHUE HEUETKOW CUTYAITMOHHOM ceTh. [[ocTaHOBKA LIENEBBIX CUTYALIUM.
[TocTpoenune cTpareruil ynpapicHHUS.
8. MogenupoBaHHE C TOMOILIBIO HEYETKUX CUCTEM.
9. Heuerkue npsiMoil 1 0OpaTHBIN BHIBOIBI.



