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7. Uenb rocypapcTBeHHOM WTOroBOW aTTecTauuu: onpegeneHve COoOTBETCTBUSA
pe3ynbTaToB  OCBOEHMs1  OOy4yalwlMMMCA  OCHOBHOM  OOpasoBaTeNnbHOM  NporpamMmbl
«TexHonormn paspaboTkn nporpaMMHOro obecneyeHMss M KOMMbOTEPHON 06pPaboTKK
AaHHbIX» cooTBeTcTBYOWNM TpeboBaHuam ®IrOC no Hanpasnenuto nogrotoBkm 01.03.02
MpuknagHas matemaTtuka u MHpopmMmaTuka BbicLLero obpasoBaHusl, yTBEPXKAEHHbIN NPUKA3OM
MuHo6pHaykm oT 10.01.2018 Ne 9.

8. MecTto rocynapcTtBeHHOM UTOoroBomn artrectauum B cTpyktype OIMOI: Bnok B3,
6a3oBas yacTb

9. ®opma(bl) rocyaapcTBeHHOW UTOrOBOU aTTecTaLUn:
3awmTa BbiMyCKHOWN KBanudukaumoHHom paboTbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oObOpa3oBaTeNlbHOM NporpaMmmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kog ‘ HasgaHue

O6LenpodeccuoHarnbHble KOMMNETEeHLIUM

OMK-1 CnocobeH NpuMeHATb yHAaMeHTarnbHble 3HaHWS, NOMYyYEHHbIE B oGpacm MaTemMaTU4ecKux
1 (MNn) eCTECTBEHHBIX HayK, M UCMONb30BaTh MX B MPOGECCHOHANbLHON AeATENbHOCTH
CnocobeH wucnonb3oBaTb W aganTMpoBaTb CYLIECTBYKOLIME MaTeMaTuyeckne MeTodbl U

OrlK-2 CUCTEMbl MPOrpamMMMpoBaHWa Onsa paspaboTkM M peanu3auumn  anropuTMOB  peLUeHus
npyKnagHbIX 3agay

OMK-3 CnocobeH npuMeHsTb U MOEI,VI(*)VIU,I/IpOB&lTb mMaTtemaTuyeckMe MoAdenu Ans pelleHvs 3agad B
obnacTtn npoeccmoHanbHoOM 4eATenbHOCTH

OnK-4 CnocobeH noHumMaTb MpUHUMMLI paboThbl COBpeMeHHbIXUMH¢)OpM3LlVIOHHbIX TEeXHONorum u
MCNonb30BaTh MX ANA pelleHns 3agad NpodecCMoHanbHOM 4eATeNbHOCTH

OnK-5 CnocobeH paspabaTbiBaTb anropuTMbl M KOMMNbIOTEPHbIE MPOrpaMmbl, NPUroaHble Ans
NPaKTU4ECKOro NPMMEHeH s

MpodeccnoHanbHble KOMNETEHL MU

AK-1 CnocobeH npoBoanTb pa60va| no o6paboTke 1 aHanNM3y Hay4YHO-TEXHNYECKOWN MHdopMaLmmn u
pe3ynbTaToB NUccnegoBaHnm.

AK-2 CnocobeH noAroToBUTb 9neMeHTbl AOKyMeHTauuu, MpoekTbl NMaHoB W  Mporpammbl
npoBeAeHns OTAEeNbHbIX 3TanoB paborT.

AK-3 CnocobeH OCYLLECTBUTL  BLINOMHEHME  SKCTIEPUMEHTOB U 0hopMUTL  pesynbTaThl
nccnegoBaHui n paspaboTok.

MK-4 CnocobeH cocTaBnsaATb hopmManu3oBaHHble onMcaHusi pelleHnid, paspabaTbiBaTb anropuTMbl
peLleHns MNOCTaBMEHHbIX 3ada4, MPOEKTUPOBaTb CTPYKTYpPbl AaHHblX, 6a3bl AaHHbIX U
MHTepdencol

MK-5 CnocobeH paspabatbiBaTb M MPUMEHSATb anropuTMUYECKUE W MPOrpaMMHble peLleHus B
o6racT CUCTEMHOIO M NPUKITagHOro NPorpaMmHoro obecnevyeHunst

11. O6bemM rocygapCTBeHHOM MTOrOBOWM aTTecTauvMu B 3a4YeTHbIX eguHuuax / ak.
yac. - 12/432.
NoAroToBKa K 3awmTe u npoueypa 3awntsel BKP — 12/ 432.

12 Tpe6oBaHusa k BKP
12.1 Nopsipok BbinonHeHust BKP

MogrotoBka BKP BbinonHseTcs obyyalowmmcs Ha NPOTSXKEHUN 3aKITOYMTENBHONO roga
obyyeHnsa, ABNAETCA NPOBEPKON KayeCTBa MOSlyYEHHbIX TEOPETUYECKUX  3HaHWUM,
NPaKTU4YEeCKNX yMEHUI " HaBbIKOB, chopMMpPOBaAHHbIX OOLLEKYNbTYPHbIX
N npodeccroHarnbHbIX KOMNETEHLMI, NO3BONAIOLWMX peLlaTb NpodeccrmoHanbHbie 3a4a4n.



Y1BepxaeHune tem BKP, HasHauyeHne pykoBoguTteneun, opraHuvsauus BbinonHeHus BKP
onpegenseTca TpeboBaHUAMU, M3NOXEHHbIMM B [lonoXeHnn o nopsgke npoBeaeHuUs
rocydapCTBeHHOM WTOroBoW atTectaumMm Mo obpasoBaTeribHbIM NporpaMmmMamM  BbICLLEro
obpasoBaHuss — nporpammam OGakanaspuarta, nporpammam cneuwanuteTa M nporpaMmmam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmusepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmte BKP gonyckaeTtcs oby4yarolmincs, ycnewwHo 3aBepLumnBLLMA B NOSIHOM obbeme
ocsoeHne OOl B coOTBETCTBMM C y4eOHbIM MSIAHOM, MOSMMHOCTBLIO BbIMNOMHMBLUMA 3afaHue
Kadpegpbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpXKOalOTCA Y4YeHbIM COBETOM (hakyrnbTeTa MpUKIagHOM MaTeMaTuky,
MHOPMATUKN N MEXaAHUKM NO NpeAcTaBneHuto 3aBeayroLmx kadpegpamu. MNepedeHs Tem BKP
A0BOANTCA A0 cBeaeHnsa oby4varomxcsa He no3gHee, yem 3a 6 mecsaues ao MNA.

MepeyveHb npumepHbix TeM BKP paspabatbiBaeTcs npenofaBaTensiMu BbiMycKaloLen
kadpenpsl. NpumepHasa Tematnka BKP obcyxaaeTtca Ha 3acegaHum BbinycKatoLen kadeapbl v
yTBEpXaaeTcsa 3aBeayoLmnm kadeapoun.

3apaHue Ha BbinosiHeHve BKP BbligaeTca obydarowemycs nocrie yTBepXOeHus Tembl
Y4yeHbIM coBeTOM (hbakynbTeTa NpuKNagHon mateMaTukn, UHPOPMATUKN N MEXAHUKN.

12.2 NMpumepHbIN NepeyeHb Tem BKP

— MaTematunyeckne mogenm MHPOPMaLMOHHbIX NPOLECCOB U CUCTEM.

— MapannenbHas ob6paboTka AaHHbIX.

— [NapanneneHoe nporpaMmmupoBaHue.

— PaspaboTtka web-npunoxeHui.

— Cuctembl MynbTUMeaMa U KOMNbOTEPHAs rpaduka.

— Teopus nporpaMMnpoBaHUsS.

— Teopus s13bIKOB NPOrpamMMMUPOBaHNSA 1 METOAbI TPAHCNALNN.

— Mcnonb3oBaHne MeToaoB ONTUMM3ALMM NPU NPOEKTUPOBAHNN KOMMLIOTEPHbIX CETEN.

— [NporpammHoOe n maTemaTnyeckoe obecneyeHmne AeATENbHOCTU MO NPOEKTUPOBAHUIO CETEN
AOpOr.

— [NpoekTupoBaHue n co3gaHne 6a3 AaHHbIX, pa3paboTka NporpaMMHbIX cuctem obpaboTkm
AAHHbIX ANS KOHKPETHbIX KNaccoB 3agau.

— Pa3paboTka anroputMoB pacno3HaBaHUA MENOANN B pas3nnyHbiX oopmaTax.

— PaspaboTtka 6usHec-npunoxeHnin Ha nnatdgopme 1C:Mpegnpustue.

— PaspaboTtka MOOMIbHbBIX NPUNOXEHUN B 06NacT KOMNbIOTEPHOIO 3PEHUS.

— PaspaboTka 06y4atoLmx NHTEPAKTUBHbBIX KHUT AN MOOUITbHbBIX YCTPOWCTB.

— PaspaboTtka TpaHcnaTopoB Ans hopMarnbHbIX S3bIKOB.

— CosgaHne MHOpPMaLMOHHBIX CUCTEM AN 3a4aHHbIX NpeaMeTHbIX obnacTen.

— TectTupoBaHue cuctem ynpasrneHus 6a3amm aHHbIX U UHTepdencos ansa paboTbl C HUMM.

— TexHonoruu pa3paboTkm ANHAMUYECKNX Web-CTpaHuL.

12.3 CtpykTypa BKP

Ctpykrypa BKP:

— TUTYNbHbIW NIACT;

— coaepKaHue;

— CMUCOK COKpaLLLEHNI (ecriv B 3TOM €CTb HEOBXOANUMOCTb);
— BBEIEHME,;

— OCHOBHas 4acTb;



— 3aKNIYEHUE;
— CMNUCOK NUCMOSIb30BaHHbIX NCTOYHUKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinoniHeHne BKP.

Tpe6oBaHus kK cTpyktype BKP:
CopepxaHuve BKMoYaeT HaMeHOBaHUS BCex pasaernos, nogpasaenos (rma., naparpados),

MYHKTOB (€CNN OHW MMEIDTCH) C yKasaHeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pas3MeLlaeTcs Hayano
mMaTepuana pasgena, nogpasgena, rnasbl, naparpada, nyHkrta. Bo BBegeHnn o60CHOBbIBAETCS
BblIBOp TeMbI, onpefenseMbll ee akTyanbHOCTbO, POPMYyNUpyoTCs npobnema n Kpyr BONpoCcoB.,
HeoOXoOuMbIX [N ee pelleHus; onpeaensietcs uenb paboTbl C ee pacdneHeHneMm Ha
B3aMMOCBSA3aHHbIA  KOMMMEKC 3afad, nogrexalimx peLleHuto, [Of1S  packpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT UCCrnegoBaHWs, MCMoNb3yeMble MeTodbl aHanmusa W nuTepaTypHble
NCTOYHUKM; onpeaensaeTcst CTpyKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs cofepXaHue BbIMyCKHOM KBanuukaumoHHon paboThbl.

[MepBas rnaBa HOCUT, KaKk nMpasuno, obueTeopeTndecknin (MeToaosIorMYyeckui)
xapaktep. B Hel Ha ocHoBe u3yvyeHMs paboT OTeYeCTBEHHbIX U 3apybexHbIX aBTOpPOB
nanaraeTtca akTyanbHOCTb M CYLWHOCTb uccregyemon npobnembl, paccMmaTpuBatoTCs
pasnuyHble noaxoAbl K peLlleHuto, AaeTcd MX oueHka, 0BOCHOBbLIBAKOTCS W M3nararTcs
COBCTBEHHbIE MO3UUUKM CTydeHTa. JTa r[naBa CNyXWUT TeopeTndyecknm oBoCHOBaHMEM
nccnenoBaHuin, NPoBeaeHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxoguMmo nNpoBOAUTb HA OCHOBE aHanu3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUUIN pa3BUTUS NPoBremMbl.

Bo BTOoponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTenbHoe U
MaTtemartmyeckoe onucaHue. [ns BKP, cBasaHHbIX ¢ pa3paboTkon MHHPOPMAaLUMOHHBLIX CUCTEM U
NCnosib3oBaHMEM MHAOPMALMOHHBLIX TEXHOMOMMI, B coaepXaTenbHOM NOCTaHOBKE NMPUBOASTCS
CCbIfIKW Ha AOKYMEHTbI, perfnameHTupytoLme npouecc PyHKLMOHNPOBAHNSA UH(OPMaLMOHHOM
CUCTEMbI; OCHOBHble MOKa3aTenu, KoTopble [AOMMKHblI ObiTb  AOCTUTHYTbI B YCHOBUSX
aKcnnyataumm MHPOPMAaLMOHHOW CUCTEMbI; OFPaHUYEHUS Ha BPEMSI peLLeHUA NoCTaBreHHON
3ajayun; CpOKM Bblgaynm uWHGopMaumu; cnocobbl opraHuM3aumMmM guanora Yeroseka
C MH(POPMALIMOHHOM CUCTEMOW CpPeacTBaMW  MMEIOLWErocs WHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXoAHOM UWHGopmauum (dopma npeactaBneHna CcoobueHuin, onucaHue
CTPYKTYPHbIX €OUHUL, NepUOANYHOCTb BblAauyM WUHOpMaUUM UM YactoTa NOCTYNneHus),
TpeboBaHnA K opraHuM3aumm cbopa M nepegadn BXOOHOM MHGOPMaLMK, €€ KOHTPOSb U
KOPPEKTUPOBKA.

B maTemaTnyeckonm noCTaHOBKE BLIMOSHAETCA (hopmanmsaumsa 3afayuv, B pesynbTaTte
KOTOPOW oOnpeaensieTcs CcoCTaB MNepPeMEHHbIX, KOHCTaHT M WX Krnaccudukauus, Bugbl
OrpaHM4YeHUn Ha nNepeMeHHble U MaTeMaTuyecKkne 3aBUCUMOCTU MeXOy MNepeMeHHbIMMU.
YcTaHaBnuBaeTcsl Kracc, K KOTOPOMY OTHOCWUTCS pellaeMas 3agada, U npuBoguTcd
CpaBHUTESNbHbIA aHanM3 MeToAoB pelueHus Ans Bbibopa Hambonee adhdeKkTMBHOIO MeToaa.
MpuBoauTcss obocHOBaHME MNPUHATBLIX AOMYLWEHUW U NPeanocbifiok npu dopmanusaumm u
Bblbope meToaa peweHus. OnpegensieTca obwasn nocnefoBaTeNbHOCTb PELLEHNS 3aa4uN.

B aTon xe rnase npuBOAATCA pe3yrbTaTbl TEOPETUYECKUX UCCIedOBaHWNW, onvcaHue
pa3paboTaHHbIX anropuTMOB, aHanm3 nx aPEKTUBHOCTH.

Ona BKP, cBsA3aHHbIX C pa3paboTkon MHEPOPMALMOHHBLIX CUCTEM W UCMNONb30BAHUEM
MH(POPMALMNOHHbBIX TEXHOSOMMIW, HEOBXOANMO YAEeNnnTb BHUMaHMe Bonpocam opraHu3sauumn 6a3
AaHHbIX W 6a3 3HaHun, TpeboBaHuAM K opraHusaumm cbopa, nepegaym U KOHTPONS
MHdOpMauuK.



O6ocHoBaHuMe BbibOpa unn pa3paboTkn TexHUYeckoro obecrnevyeHns MHopMaLMOHHON
CUCTEMbI OCHOBbLIBAETCA Ha MpUHUMNAxX opraHusaumm n yHkumoHmpoBaHns 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN NOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecneveHne OOMKHO BKIOYaTb CTPYKTYPY NPOrpamMmMHO-METOANYECKOro
Komnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cCnocobbl peanu3aumMm MOHMTOpa
yrpaBrieHNs HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZa 1 BbiBOAA MHpOpMaunu.

Ecnu BKP nocesilieHa pelueHuio KOHKPETHOW MpUKNagHoW 3ajadun, TO pesynbTaThbl
BbIYNCIIUTENBHOMO 3KCNEPUMEHTA U/UNN aHanu3 peLueHns 3agaym uenecoobpasHo BblAennTb
B OTAENbHYO rnaey (pasaen).

TekcTbl nporpaMmm oopMNATCA B BMAE OTAENbHOMO [LOKYMEHTa M MoMeLLaroTcs B
NPUNOXEHUN.

ObgaszatenbHbiMn  gns BKP  aBnsaiTca  norvyeckas CcBA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pa3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCeN paboThbl.

B 3aknioyeHum normyeckn  nocnefoBaTenbHO  M3naralTcs  TEOpeTUMYEcKMe U
npakTuyeckne BbIBOAbI M NPensyioXeHusl, K KOTOpbIM Mpuwlen CTyadeHT B pesynbTaTte
nccnepoBaHnst. OHM OOMKHbI ObiTb KpaTKMMM, YETKUMW, AAKOLWLMMN NOSTHOE NpeacTaBrieHne o
copgepXXaHun, 3Ha4MMocTu, 060CHOBAHHOCTU M 3(PPEKTUBHOCTN pa3paboTok.

B npunoxeHna cnegyeTr NOMECTUTb BcCNOMOraTeribHbI  MaTepuars, KOTopbiM Npw
BKMOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxpaeTr TekcT. K HeMy MOXHO OTHEecCTu:
NMPOMEXYTOYHblE TeopeTUyeckme BbIKNagKM W pacyeTbl, HeKoTopble [JoKasaTernbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMmMbl, UIKOCTPaUUN BCOMOraTenbHOro xapakrepa.

MpunoxeHnsa pacnonaratTca B NOPsiAKE NOSIBMIEHUSA CCbINOK HA HUX B OCHOBHOM TEKCTe
paboTbl. KonmyecTtBo npunoxeHnn B paboTe onpenensieTcs TONbKo HEeoOXOAMMOCTbH KX
BBeAeHus B paboTy. [pn odhopmMnIeHnm NpuUnoXeHms ykasblBaeTcs HE TOMbKO ero Homep, HO K
HasBaHMEe MNPUIIOXEHUs, oTpaxawLlero ero cyTb. B kayectBe obpasua odopmreHus
NPUNOXEHUN MOXHO BOCMNOJSIb30BaTLCSA NPUOXKEHUAMU JAaHHOMO METOLAMYECKOrO Nocobus.

12.4 Pe3ynbTaTtbl O00y4YeHUsi, XapaKTepu3ylliMe rOTOBHOCTb BbINYCKHUKA K
npoceccnoHanbLHON AeATEeNILHOCTHU, NpoBepsieMble Ha 3awuTte BKP:

Koabl Koo n HanmeHoBaHne
KOMMNEeTEeHUNNn WHOMKATOPOB OCTUXKEHUS KOMMEeTEHUNN

OlNK-1.1 [eMOHCTpupyeT 3HaHudA, OTHOcAlWMeca K 0a3oBbIM OUCUMMIMHAM MaTeMaTuku,
MHPOPMATHKKN N €CTECTBEHHbIX HaYK.

OlK-1.2 OcyulecTBnsieT oopmanmsaumio NocTaBreHHON 3a4a4ymn 1 BbIbnpaeT matemaTnyeckme
MeTOoAbl ANA €€ peLleHmns.

OlNK-1.3 Wcnonb3yeT coBpeMeHHble MaTemMaTU4ecKkue WHCTpYMeHTarnbHble cpeactBa Ans
peLLeHns NOCTaBEHHON 3a4a4u, aHanU3npyeT N HTEPNPETUPYET pesyrbTaThl.

OrlK-1

OrlK-2.1 BolgensieT OCHOBHble HanpaBfeHus ajanTtauum MEeTOOOB pPeELUEeHUs MpUKITagHON
3afaun; peanuayeT MateMaTuyeckne MeToabl U anropuTMbl B hOpMeE KOMMBIOTEPHbBIX NPOrpaMm
Or1K-2 0N NpOBEeAeHUS BbIYUCITUTENBHOIO SKCNEepUMEHTa.

OllK-2.2 CpaBHuBaeT cuCTeMbl NPOrpaMMmpoBaHMsa Anst 060CHOBaHWA Bbibopa nporpammHon
cpeabl Ans pa3paboTkM KOMNOHEHTOB MPOrpamMMHOro obecneyveHms.

OlK-3.1 TMpyMeHsIeT COBPEMEHHbLIE TEXHONOMMKU MaTeMaTU4eckoro MOAENNPOBaHUA LIS
pelleHuns 3agad B obnactv npodeccrMoHanbHom OeATENbHOCTU.

OlK-3.2 Ha ocHoBe TpeboBaHU K peLleHU0 KOHKPEeTHOW MNpWKNagHOoW 3ajayvu BblaensieT
OlK-3 OCHOBHble HarnpaBneHns MoaudukauMm maTemMaTU4eCcKOn Mofernu, OCYLIECTBMASET OLEHKY
KayecTBa Moenu.

ONK 3.3 MNpumeHsaeT cucTeMbl KOMMNbIOTEPHOTO MOLENUPOBAHUS AN MOCTPOEHMS U aHanu3a
MOZenen Npun peleHnn 3agay B obnactn npodeccnoHansHon geaTensHoCTH.




OrliK-4

OlK-4.1 OcywectenseT nouck, cbop, xpaHeHne n 06paboTky nHhopmauum, BelbMpaeT cnocobbl
npeacTaBneHns U pacnpoCTpaHeHns MHopMauun Npu pelleHun 3agad npodecCroHanbHoOn
OeATenbHOCTHU.

OlK-4.2 OcywecTtBnsaet BbIGOp M npuMeHseT MHPOPMALMOHHbIE TEXHOMOrMU ANs peLleHus
3agay npodeccuoHarnbHON AeATeNbHOCTU.

OrlK-5

OlK-5.1 MNpumeHsieT pyHOaMeHTanbHble 3HaHUSA AN peanu3auun MatemMaTuyeckux MeTogoB U
anropMuTMOB MpU  peLleHMM NPUKIagHOW 3ajadvun; OCYLECTBMSET CpaBHEHME TOYHOCTMH,
CXOAMMOCTU U APYrMX XapaKTepPUCTUK BbIYMCIUTENBHBIX anropuTMOB.

OlK-5.2 PaspabatbiBaeT nporpaMMHOe U MHQOpPMaLMOHHOE obecrneyeHne KOMMbITEPHbLIX
ceTew, aBTOMaTU3MPOBAHHbLIX CUCTEM, CEpPBUCOB, OMEPALMOHHbIX CUCTEM M 6a3 AaHHbIX C
Y4E€TOM OCHOBHbIX TpeboBaHuU NHHOPMaLMOHHOW 6e30MacHOCTMY.

OlK-5.3 Wcnonb3yeT OCHOBHblE MOMOXEHMA W KOHLUEMUUW MPUKNagHOrO W CUCTEMHOrO
NporpaMMmMpPOBaHUSA, COBPEMEHHbIE $A3blkM MPOrpaMMUPOBaHUS, TEXHOMOMMW CO34aHua W
aKkcnnyaTauumn NnporpaMm 1 NPorpaMmMHbIX KOMMNEKCOB NpU peLleHnn 3agad npogeccuoHansHom
OeATenbHOCTU.

MK-1

MK-1.1. OB6ecneunBaet cbop, obpaboTky, aHanm3 n 0bobLLeHne pe3ynbTaToB SKCMNEPUMEHTOB U
nccrnegoBaHUn B COOTBETCTBYHOLLEN 06nacTu 3HaHWN.

MK-1.2.  AHanuanpyeT Hay4YHO-TEXHUYECKYID WHOPMaLMO, Kacallwylcs nepenoBoro
OTEYECTBEHHOrO W 3apybexHOoro onbiTa pelleHnss 3agad B obractu npodeccroHanbHom
OeATENbHOCTY.

MK-2

MK-2.1. OcywecTBnseT nnaHMpoBaHUe U roTOBUT NPOrpaMmbl NPOBEAEHNS OTAENbHbIX 3Tanos
pabor.

MK-2.2 MpoBoanuT 3KCNnepMMEHTbI B COOTBETCTBMM C MOCTaBEHHbIMW 3a4a4amMu Mo OTAeSNbHbIM
aTtanam pabor.

MK-3

MK-3.1. MNpoBoant HabnOOEHMS U U3MEPEHUsI, COCTaBNSET UX onucaHue u copmMmynupyeT
BbIBOAbI.

MK-3.2. lMpumeHsieT npu ob6paboTke OaHHbIX CTaHOAPTHOE W OpUIrMHaNbHOE MNPOrpaMMHOe
obecneyveHue.

MK-3.3. CocTaBnseTt oT4eThl (pasgenbl OTYETOB) NO TEME UK MO pe3ynbTataM NPOBEeAEeHHbIX
9KCMEPUMEHTOB.

MK-4

MK-4.1 Bnageet sg3bikamn dopmanusauun ¢yHKLMOHANbHbLIX cneuudukaumin, metogamu u
npuemamun  cdopmanusauun  3agady, MeTogamMu U CpPeAcTBaMuM  MPOEKTUPOBaHUSA
MH(OPMALIMOHHBIX pecypcoB, 6a3 [aHHbIX M WMHTEpPdENCOB, OCHOBaMW Web-TEXHOMOMMNA,
nporpaMMHbIMK cpeacTBamu 1 nnargopmamm aAnga paspaboTkn web-pecypcoB

MK-4.2 Mpon3BoamnT oLeHKy u 060CHOBaHME peKOMEHAYEMbIX PeELLeHUI, MPUMEHSET MeTodbl U
npuemMbl oopmanusauumn sagay

MK-4.3 CoctaBnsieT cdopManun3oBaHHble onucaHusi U paspabaTbiBaeT anropuTMbl peLleHus
NOCTaBMEHHbIX 3aaay

MK-5

MK-5.1 OdemoHCcTpupyeT 3HaHuMa MeTogonormm paspaboTkum nporpaMmmHoro obecneyeHus wu
TEXHONOrMn NporpaMM1MpoBaHuns, METOA0MNOMMN TEOPUN NPOEKTUPOBaHNA 1 6a3 AaHHbIX.

MK-5.2 TlpoektupyeT WHMOPMAUMNOHHbBIE PEeCcypCbl, TEeCcTUpyeT WX C TOYKM 3peHus
nonb3oBaTenbCckoro yaobcTea, nporpaMmupyeT MPUIOKEHUS W co3gaeT MporpaMmmHble
NPOTOTUNbLI PeLleHNs NpUKNagHbIx 3ajav.

MK-5.3 VimeeT npakTu4eckuin onbiT MPOEKTUPOBAHMS NMPOrpaMMHOro obecneyeHus, pa3paboTku
TEXHNYECKMX crneumndurkaumi Ha NporpaMMHbIE KOMIMOHEHTBI 1 UX B3aUMOLENCTBMIE.

12.5. MNMpoueaypa 3awmtbl BKP n MeToanyeckme pekomeHaauum ans ctygeHrta

3awuTta BKP npoBoantcss B cooTBeTCTBUM C [lonoXeHnem O nopsiake npoBedeHusi
rocygapCTBEHHOW MWTOroBOM aTTectaumm no obpasoBaTernbHbIM NpOrpaMmMamM  BbICLLEro
obpasoBaHua — nporpammam OakanaBpuarta, nporpamMmmam chneuuanuteta 1M nporpammam
MarmcTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmsepcuteta [ Bl'Y 2.1.28 — 2018.

12.6. ®oHA OUEHOYHbIX cpeacTB Ana 3awuTtbl BKP

12.6.1. NMpumepHbIN NepevYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHWEe BblIGOpa MaTeMaTU4YecKoro WHCTPYMEHTapus Ons peleHust 3agad

BKP.




— O6ocHoBaHue Bbibopa s3blka NPOrpamMMUPOBaHUNA ONSA PELUEHNs MOCTaBMEHHbIX B
BKP 3apau.

— Hay4Has HoBM3Ha NpoBeAeHHOro uccnefoBaHus.

— [lpakTnyeckas 3Ha4MMOCTb UCCeLOoBaHUS.

— O630p nuTepaTypbl MO NPOBEAEHHOMY NUCCNELOBaHMIO.

— OueHka agekBaTHOCTU MOCTPOEHHbLIX MaTeMaTUYECKUX Mogenen.

— O6nacTb NpakTU4eCcKoro NpUMMeHeHUs pesynbTaToB UCCneaoBaHus.

— KoppeKkTHOCTb MCNOMNb30BaHNA HayaribHbIX CTAaTUCTUYECKNX OAHHbIX.

— O60ocHOBaHHOCTb CCOOPMYNNPOBAHHBIX MPaBu (akcnom, rmnoTes).

12.6.2. Kputepuu n wkana oueHnBaHusa pesynbtatoB BKP

[nsa oueHnBaHWA pe3ynbTaToOB 3aWuTbl BbIMYCKHOWM KBanMUKaLMOHHON paboThl
ncnonb3yeTcs LKana: «OTNNYHOY, «XOpOLLOY, «yOOBNETBOPUTESTLHOY,
«HeypoBneTBoputenbHO». COOTHOWEHWE LWKamnbl OUEHUBaHUSA pe3ynbTaToB  3alMUThbl
BbIMYCKHOW KBanudukaumMoHHOM paboTbl M YPOBHA MOArOTOBNEHHOCTM oOby4vatkleroca K
peLleHnto NnpodeccrMoHanbHbIX 3agav:

LLikana oueHok XapakTepucTuka ypoBHS MOArOoTOBNEHHOCTM oby4yatoLLerocs K
peLLeHnto npodeccnoHanbHbIX 3aaad

pamoTHO " YeTKo cchopmynupoBaHa nocTaHoBkKa 3agjaun,
NPOLAEMOHCTPUPOBAH BbICOKUIA YPOBEHb FOTOBHOCTU MCMOMb30BaTb HaBbIKU
BbIOOpa, MNPOEKTUPOBaHMUSA, peanu3auuu, OLEHKM KayecTBa W aHanuaa
3phEeKTNBHOCTN MNPOrpaMMHOro obecneyeHuss AnNs peleHus 3ajad B
pa3nuyHbIX NPeAMETHbIX 00nacTaX, NPOAEMOHCTPUPOBAH BbICOKUIA YPOBEHb
OTnunyHo rOTOBHOCTM K WCMOMb30BaHMIO OCHOBHBIX Mogenen WH(OpPMaLNOHHbIX
TEXHOMNOrMM U CMocoboB WX MPUMEHEHUS Ans  peleHus 3agady B
npeaMeTHbiX 0bnactax, BbisIBEHa SAPKO BbIPaXeHHas CMOCOBHOCTb K
camoopraHmsaumm n camoobpa3oBaHUio, YETKO U KayeCTBEHHO W3NOXEH
matepuan paboTbl, YeTkO M KBanNMUUMPOBAHHO AaHbl OTBETbl Ha BCe
AONONHUTESNbHbIE BOMPOChI, OT3bIB HOCUT NOMOXUTENbHbIA XapakTep
KoppekTHo ccopmynumpoBaHa MOCTaHOBKa 3agayvun, MpogeMOHCTpUpoBaHa
rOTOBHOCTb MCMOSb30BaTh HaBbIK1 BbIOOPa, MPOEKTUPOBaHWSA, peanusaLluu,
OLEHKUN KayecTBa M aHanu3a 3¢hdeKTMBHOCTU MPOrpaMMHOro obecneyeHums
ANs  peweHuMss  3agdady B pas3nNuuHbiX  NpeaMeTHblx  obnacTsx,
NPOAEMOHCTPMPOBaHA FOTOBHOCTb K UCMOMb30BaHMIO OCHOBHLIX MOAENewn
Xopouuo VMHOPMALIMOHHBIX TEXHOSOMMIA U CNOCODOB MX MPUMEHEHUS ONS PeLleHus
3agay B npegmeTHbIX  obracTtax,  BbiABEHa  CMOCOGHOCTb K
camoopraHm3aumm n camoobpasoBaHUio, YETKO U KayeCTBEHHO W3NOXEH
matepuan paboTbl, He Ha BCE [OMOSNHUTENbHLIE BOMNPOCHI AaHbl
ucyepneiBaloLne OTBETbI, UMEKTCA MPETEH3UN K O0ObeMY BbIMOSIHEHHOWN
paboTbl, OT3bIB HOCUT MOMOXMUTENbBHbBIN XapakTep

KomneTteHTHOCTb B npegMeTHoM  obnactm  NpOAEMOHCTPUpPOBaHa
HeJoCTaToOYHO, MOCTaHOBKa 3ajayn cgopMynMpoBaHa pacnibiBYaTo,
HeJOCTaTOYHO YEeTKO MNPOAEMOHCTPMPOBaHA TFOTOBHOCTb MCMOMNb30BaTHL
HaBblkM BblIbOpa, NPOEKTUPOBaHWUSA, peanu3auun, OLEHKM KayecTBa W
aHanm3a 9(dEKTMBHOCTU NPOrpaMMHOro obecneyeHnss Onsg peLleHus
3ajay B pasnuUyHbIX npegMeTHbIX obnacTsix, BbISBEHbl HE3HAUYUTENbHbIE
YpooBneTBopuTENBLHO npobenbl B TOTOBHOCTM K  MCMNONb30OBaHUD  OCHOBHbIX  MoAernen
WHOPMALMOHHBIX TEXHOSOMMIA U CMOCOBOB MX MPUMEHEHUS ONS peLleHus
3a0a4 B npeAgMeTHbIX 06racTsax, BbIIBIEH HEBbLICOKUA  YPOBEHb
CMOCOBHOCTEN K CcamoopraHusauum un camoobpasoBaHWio, U3NOXeHue
maTtepuana paboTbl COOepXUT HeuyeTkme (OPMYSIMPOBKM U SBMSETCH
HenocregoBaTeNbHbIM, OTBETbl Ha OOMOMHUTENbHbIE BOMPOCHI HEMOSHbIE
UNn copgepxat HETOYHOCTM U owunboyHble  yTBepXdeHus, AaH




NONOXUTENbHbLIN OT3bIB

Husknit ypoBeHb KOMMNETEHTHOCTW B NpeaMeTHoW obractu, nocTtaHoBKa
3agaun chopmyriMpoBaHa HEYeTKO U C MOTPeLUHOCTSMU, HU3KWIA YPOBEHb
TEOpeTUYeckon M NpPaKTUYecKon MNOATrOTOBKM, HeoocTaTouyHoe BrageHue
HeynoBneTtsopuTensHO WM HEWCMNOMb3OBaHWe COBPEMEHHbIX WHM(OPMALIMOHHBLIX TEXHOMOMN,
M3noxeHne MaTtepuana paboTbl COAEPXUT HeyeTkne POPMYNUPOBKM W
OLINGOYHbIE YTBEPXKAEHMS, OaHbl HEBEPHblE OTBETbl Ha AOMOMHUTENbHbIE
BOMPOCHI

12.7. NepeyeHb y4ebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHeT», He0BXO0AUMbBIX

ANA NoAroToBKM K 3awmTe u npoueaypsl 3awmtbl BKP
a) OCHOBHad nuteparypa:
Ne n/n NcTouHumk
1 OcHoBbl MHOPMaLUMOHHO-Bubnmnorpadunyecknx sHaHun: yuebHo-meTognyeckoe nocobue /
E. IN. 'puwwuHa [n gp.]. — BopoHex : BopoHeXCcKuii rocygapcTBeHHbIn yHuBepceuteT, 2015, — 38 c.
MeToguyeckne ykazaHus no ooOpMIIEHMIO KYPCOBbIX U BbIMYCKHbIX KBanMgUKaLMOHHbIX
pabot: YuebHO-meTOaMYeckoe nocobume. — BopoHex: usgatensckmi gom By, 2019. — 48 c.
Hoswukos, 0. H. NogroToBka u 3awmMra MarmcTepckux auccepraumm n 6akanaspckmnx pabor
: yyebHo-meToamyeckoe nocobue / HO. H. HoBukos. — 2-e n3g., ctep. — CaHkT-lNeTepbypr :
3 NaHb, 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TekKcT : aneKTpoHHbIN // JlaHb : 3N1eKTPOHHO-
bubnunotevHasa cuctema. — URL: hitps://e.lanbook.com/book/168825 — Pexum goctyna: ans
aBTOpPM3. NONb30BaTENEN.

2

6) pononHuTenbHasa nuTeparypa:
Ne MNCcTOYHUK
n/n

duckanos, B. [1. HayyHo-nccneposatenbckas pabota MarmcTpaHToOB U NOAroTOBKa

4 MarucTepckon gucceprtauum : ydebHoe nocobue / B. [l. duckanos. — Bonrorpag : BTA®K,
2018. — 156 c. — TekKCT : anNeKTPOHHbIV // JlaHb : aNeKTPOHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexxum goctyna: Ans aBTopus. Nonb3oBaTenen.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-0OpasoBaTenbHble pecypchbl (0duLmnanbHble pecypCbl UHTEPHET):

No Pecypc
n/n
CT Bry 21.02 - 2015. Cwucrema w™meHemxmeHTa kKadectBa. WTOIMOBAA
5 FTOCYOAPCTBEHHAA ATTECTAUMA. O6wme TpeboBaHWs K codepXaHuio W MNOPSAoK
npoBeaeHus. — BopoHex : BopoHexckuin rocyaapctBeHHbI yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UT'A .
FOCT 7.1-2003. bubnuorpaduyeckas 3anucb. bubnmnorpaduyeckoe onmcaHme. Obuine
6 TpeboBaHua ¥ nNpaBuna cocTtaenenus. — MockBa : CrtangapTuHdopm, 2010. — 47 c. (pata

nocrnegHero nameHexust 21.12.2017).

URL: http://www.internet-law.ru/gosts/gost/1560/.

FOCT 8.417-2002. TocypnapcTBeHHas cucteMa oOecneveHusi eauMHCTBa W3MepEeHU.
7 EanHnubl BenuunH. — Mockea : CtangaptuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml
FOCT 19.402-78. EguHasa cuctema nporpammHon gokymeHtauuu (ECIA). OnucanHue
8 nporpammbl. — 2 C. (gata nocnegHero mameHeHus 21.12.2017). — URL: http://www.internet-
law.ru/gosts/gost/24728

Mpumepbl Gubnuorpaduryeckoro onncaHus.

URL: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf

Ob6y4atowmica ONONHUTENBHO UCMONb3yeT nuTepaTypy, COOTBETCTBYIOLLYIO TemaThke
BKP.



12.8. UHbopMaLMOHHbIE TEXHONOIMK, UCNONb3yeMble ANA NOANOTOBKMU K 3awuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe oGecne4vyeHne n MHGOPMaLMOHHO-
cnpaBOYHble CUCTEMbI

O6pasoBaTenbHbIN NopTan «ANEeKTPOHHbIN YyHuBepcuTeT BIMY».
URL: https://edu.vsu.ru/;

OneKTPOoHHble B6UBNMOTEeYHbIE CUCTEMBI:

- 9OBbC «YHuBepcuteTckas bmbnuoteka onliney,

- OBC «KoHcynbTaHT cTyaeHTar,
- OBC «JlaHb».

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT ctaHAapTHbIX OCUCHbIX NPUNOXeHUn ans paboTtbl C
AokymeHTtamu, Tabnuuamm n 1.n. (MS Office, MonOdwmc, LibreOffice), MO Adobe Reader,
nHTepHeT-6paysep (Google Chrome, Mozilla Firefox); Microsoft Visual Studio Community
Edition, OC Mac OS 10.14 Mojave u Bbilwe, NHTEPHET-Opay3ep, Xcode 11 n Bbiwe, Star UML
(cBobogHOe), BupTyanbHas ceteBas nabopatopus EVE-NG, VMware Workstation Player,
FileZilla, VNC Player, 1C:lNpeanpustne 8.3 (yyebHas Bepcus), O Python (gonyckaeTtcs
3aMeHa cneumanusnpoBaHHoro MO BUpTyanbHbIM aHanorom).

12.9. MaTepunanbHoO-TexHU4YecKkoe obecneyeHue:

CneumanunsnpoBaHHass  Mebenb, koMmnbloTep  (HOYTOYK), MynbTUMEANNHOE
obopygoBaHue (NPOeKTop, 3KpaH, cpeAcTBa 3BYKOBOCNPON3BEOEHNS).

13. OcobeHHOCTM npoBeaeHusa MMA gna nuy ¢ orpaHUY4eHHbIMU BO3MOXHOCTAMM
300pOBbS U UHBaNUAoOB

Ona oby4vaowmxca n3 4mcna nuy C OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300POBbS U
nHBanuaoB MMA npoBoantca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrO Pas3BUTUNA, NX
MHOMBMAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUS 340pOBbsl, a TakKkKe B COOTBETCTBUM C
TpebOBaHNAMK, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHns o nopsgke npoBedeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam crneyuanuteTra M nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta 1 BI'Y 2.1.28 — 2018.
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