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7. Uenb rocypapcTBeHHOM WTOroBOW aTTecTauuu: onpegeneHve COoOTBETCTBUSA
pe3ynbTaToB  OCBOEHWMs1  Oby4yalwmMMmnca  OCHOBHOM  OOpasoBaTenbHOM  NporpamMmbl
«TexHonormnm paspaboTkn nporpaMMHOro obecneyeHMss U KOMMbOTEPHON 06pPaboTKK
AaHHbIX» cooTBeTcTBYyOWNM TpeboBaHuam ®IrOC no Hanpasnenuto nogrotoBkm 01.03.02
MpuknagHas matemaTtuka u MHpopmMaTuka BbicLLero ob6pa3oBaHusl, yTBEPXKAEHHbIN NPUKA30OM
MuHo6pHayku oT 10.01.2018 Ne 9.

8. MecTo rocynapctBeHHOM UToroBom artrectauum B cTpyktype OOIN: bnok B3,
6asoBas yacTb

9. ®opwma(bl) rocyaapcTBeHHOW UTOrOBOM aTTecTauuu:
3awmTa BbiMyCKHOWN KBanudukaumoHHom paboTtsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSI oOOpa3oBaTeNnbHOM nNporpamMmbl
(komMneTeHUMU BbINYCKHUKOB):

Kog ‘ HasgaHue

O6LenpodeccuoHarnbHble KOMMNETEeHLIUM

OMK-1 CnocobeH NnpuMeHATb PyHAaMeHTarnbHble 3HaHWS, NOSyYEHHbIE B 06vnacw| MaTeMaTU4eCcKux
1 (MNN) eCTEeCTBEHHBIX HayK, M UCMOMb30BaTh UX B NPOJECCUOHaNbHON OEATENBHOCTU
CnocobeH wucnonb3oBaTb WM afanTUpOBaTb CYLLIECTBYKOLLME MaTemaTuyeckme MeTodbl U

OrlK-2 CUCTEMbI MPOrpaMMMUpPOBaHMA Ans  pas3paboTkM M peanusaumu  anropuTMOB peLleHus
npyKnagHbix 3agad

OMK-3 CnocobeH NpumeHaTb 1 MOﬁvI,VI(bVILJ,I/IpOBaTb MaTemMaTu4yeckue MoAenu Ans pelleHus 3aaqv B
obnactu npodeccrmoHanbHON AeATENbHOCTU

OnK-4 CnocobeH noHumMaTb MpUHUMMLI paboThbl COBpeMeHHbIXUI/IHCbOpMaLI,I/IOHHI:IX TEXHONMOrNn 1
1cnomnb3oBaTh UX AN pelleHns 3agay NpodeCCUOHarnbHON OeATENbHOCTU

OnK-5 CnocobeH paspabaTtbiBaTb anropuTMbl W KOMMbIOTEPHbIE MPOrpaMmMbl, NPUrogHble Ans
NpaKTUYECKOro NpUMeHeHUs

MpodeccnoHanbHble KOMMETEHLMM

AK-1 CnocobeH npoBoanTb pa60va| no obpaboTke M aHaNM3y Hay4YHO-TEXHUYECKON MHpOpMaLun U
pe3ynbTaToB NccnegoBaHnm.

AK-2 CnocobeH noAroToBMTb 3MEMEHTbl  OOKYMEHTauuu, MpOoeKTbl MfaHOB W MporpaMmel
npoBeAeHNs OTAENbHbIX 3TanoB paborT.

AK-3 CnocobeH OCYLLECTBUTb  BbINONHEHME  3KCMIEPUMEHTOB U 0oPopMUTL  pesynbTaThl
nuccrnegoBaHuin 1 pa3paboTok.

MK-4 CnocobeH cocTaBnsaTb hopmManu3oBaHHble ONMcaHusi pelleHnid, paspabaTbiBaTb anropuTMbl
pelleHns NOCTaBMeHHbIX 3agay, MPOEKTUPOBaTb CTPYKTYpPbl AaHHblX, 6a3bl AaHHbIX U
MHTEepdencol

MK-5 CnocobeH paspabaTtbiBaTb M MPUMEHATH aNrOPUTMUYECKME W NPOrpamMMHbIE pELUEHUs B
o6racT CUCTEMHOIO M NPUKITagHOro NPorpaMmHoro obecnevyeHunst

11. O6bem rocyaapcTBEHHOW MTOrOBOW aTTecTauMuM B 3a4eTHbIX eAuHuuax / ak.
yac. - 12/432.

NoAroToBKa K 3awmTe u npoueypa 3awntel BKP — 12 /432.
12 Tpe6oBaHusa k BKP

O6wme TpeboOBaHUA:

— 06bem BKP 6e3 yyeTa npunoxeHunin JomKeH cocTaBnaTb He MmeHee 40 cTpaHuu;

— BKP obsa3aTenbHO NpoxoauT NpOBEPKY OPUrMHANbHOCTU B cMCTeMe AHTunnarvar;
pekoMeHAyeMbIN NPOLEHT OPUIMHANbLHOCTM TeKCTa cocTaBnseT He meHee 60%:;

— peKkoMeHOyeMOoe KOSMMMYECTBO MCMNOSIb3yeMbIX UCTOYHUKOB - He MeHee 10; npu aTtom
CCbIfIKW Ha WHTEPHET-pecypcbl OOMKHbI cocTaBnsaATb He 6onee 50% ot obwero uducna
NCTOYHMKOB;



— obsasaTtenbHbiM  anemeHTom BKP ABMNAETCA npoBefeHNe BbIYUCINTENBHOIO
9KCMepMMeEHTa C MNOMOLLbID CaMOCTOATESNbHO pa3paboTaHHOrO MNPOrpaMMHOro MNpPOAyKTa
n/Mnn ¢ NOMOLLIbKO CUCTEM KOMIMbIOTEPHOM MaTEMATUKN N NAKETOB MHXEHEPHbIX Mporpamm;

— HeoOGXOAMMbIM  YCFIOBMEM MOMYYEHUS] OT/IMYHOM OUEHKM SBNAETCA Hanuyue
nybnukauum no Tematuke BKP, nHgekcmposaHHon B PUHLL;

— npn  odopmIieHNN BKP pekoMeHayeTCAa MNpUOEepXKMBaATbCA  aKTyalbHbIX
MEeTOANYECKUX YKa3aHUMN.

12.1 Nopspok BbinonHeHust BKP

Moarotoeka BKP BbinonHAeTca obyyalowmmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
obyyeHnsa, ABNAETCA NPOBEPKON KadecTBa  MOMYYEHHbIX TEOPEeTUYEeCKUX  3HaHWUMW,
npakTU4eCcKnx yMEeHUM n HaBbIKOB, chopMMpoBaHHbIX OOLLEKYITbTYPHbIX
N NpodeccuoHarnbHbIX KOMNETEHLMIA, NO3BONAOLWNX peLllaTb NpodeccuoHarnbHble 3a4a4n.

Y1BepxaeHune tem BKP, HasHauyeHne pykoBoguTenemn, opraHmsauus BbinonHeHna BKP
onpegensieTcsd TpeboOBaHUAMU, U3MNOXKEHHbIMU B [lonoXeHUM O nopsake npoBeaeHus
rocyadapCTBEeHHOM WTOroBoW atTtectaumMmM Mo obpasoBaTeribHbIM NporpaMmMamM  BbICLLErO
obpasoBaHns — nporpammam Gakanaepuarta, nporpammamMm crneumanutetTa u nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyaapctBeHHoro yHnsepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awute BKP gonyckaetca oby4aromimcs, ycrnewHo 3aBepLumBLINA B MOSTHOM obbeme
ocsoeHne OOl B cooTBETCTBMM C y4ebHbIM MNSIAaHOM, MOSMIHOCTBLIO BbIMNOMHMBLUMA 3afaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (pakynbTeTa NpUKIagHON MaTtemaTuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayronx kapegpamu. lNepeyveHo Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

lMepeyeHb  npuMepHbIX TemM  BakanBpCcKMx  auccepTtaumni  paspabaTbiBaeTca
npenogasartensmu  Bbinyckawowen kadegpbl. [lpumepHas TemaTtuka ©OakanaBpCKux
auccepTtaumMn  obcyxgaeTcss Ha 3acefjaHuM  Bblinyckawowen kadenpbl W yTBepXKpaeTtcs
3aBeayloLwmm Kadeapon.

3apaHne Ha BbinonHeHne BKP BbligaeTca obydarolemycs nocrne yTBepXAEHUsi TEMbI
Y4yeHbIM coBeTOM hakyrnbTeTa NpuKnagHoM MateMaTukm, MHOPMaTUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— MaremaTtunyeckme moaenn NHAPOPMaLNOHHbIX MPOLIECCOB N CUCTEM.

— lNapannenbHasa obpaboTka AaHHbIX.

— MNapannenbHoe NnporpaMmmupoBaHue.

— PaspaboTka web-npunoxeHun.

— Cuctembl MynbTUMegMa U KOMNbloTepHas rpaduka.

— Teopusi nporpaMmMmMpoOBaHUS.

— Teopus s3bIKOB NPOrpaMMUPOBaHUSA U METOAbI TPAHCNALUMN.

— Ncnonb3oBaHne MeETOA0B ONTUMM3ALNN NPU NPOEKTUPOBAHUN KOMMLIOTEPHBIX CETEMN.

— [NporpammHoe U maTemaTuyeckoe obecneyeHne AeATENbHOCTU MO NPOEKTUPOBAHNIO CETEN
Aopor.

— NMpoekTnpoBaHne n cosgaHme 6a3 gaHHbIX, pa3paboTka NpPorpaMMHbIX cuctem obpaboTkm
AaHHbIX ANS KOHKPETHbIX KNaccoB 3ajav.

— PaspaboTka anroputMoB pacno3HaBaH1s Menogun B pasnuyHbix hopmaTtax.

— Paspabotka 6usHec-npunoxeHunn Ha nnatgopme 1C:MNpeanpusture.



— PaspaboTka MOOUIbHBLIX NPUOXKEHUIN B 00NacTN KOMMNbIOTEPHOIO 3PEHUA.

— PaspaboTka o0y4atoLmx MHTEPAKTMUBHbIX KHUT NS MOBUITbHBIX YCTPOWCTB.

— PaspaboTtka TpaHcnaTopoB Anst hopMarnbHbIX S3bIKOB.

— Co3gaHne MHOPMAaLUMOHHBIX CUCTEM ANA 3afaHHbIX NpeaMeTHbIX obnacTen.

— TectTupoBaHue cuctem ynpasrneHus 6asamm gaHHbIX U UHTepdencos Ans paboTbl C HUMM.
— TexHonoruun pa3paboTkm ANHAMUYECKNX Web-CTpaHuL.

12.3 CtpykTypa BKP

Ctpykrypa BKP:

— TUTYNbHbIW JIACT;

— cofepxaHue;

— CMNCOK COKpAaLLLEHNI (ecriv B 3TOM €CTb HEOBXOANUMOCTb);
— BBEEHWE;

— OCHOBHas 4acTb;

— 3aKrYeHne;

— CMNCOK MUCMNOSIb30BaHHbIX NCTOYHMKOB;

— MPUNOXEHWS.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinosiHeHne BKP.

TpeboBaHus k cTpyktype BKP:

CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),
NYHKTOB (€CNM OHN NMEIDTCH) C YKa3aHNEM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLiaeTcsl Havarno
MaTepuana pasgena, nogpasgena, rmnasbl, naparpada, nyHkta. Bo BBegeHun ob60cHOBLIBAETCS
BbIOOp TEeMbI, OnNpeaensemMbli ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONpOCoB.,
HeoOXoOMMbIX ANd ee pelleHud; onpegensieTca uenb paboTbl C ee pacyfeHeHMeM Ha
B3aMMOCBSI3aHHbLIN  KOMMMIEKC 3adad, noanexawmx peweHuto, AOns  packpbiTUsi TEMb;
yKasbIBalOTCA OOBLEKT UCCneaoBaHWd, WUCNOMb3yeMble MEeToAbl aHanu3a W nuTepaTtypHble
WCTOYHUKM; onpeaensaeTcst CTpyKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTCAa CoaepXaHne BbINMyCKHOM KBanngukaunoHHon paboThbi.

MepBas rnaBa HOCUT, KaKk nMpasuno, obueTeopeTnyecknin (MeToaosIorMYeckui)
xapaktep. B Heln Ha ocHOBe u3y4yeHns paboT OTEYECTBEHHbIX M 3apybeXHbIX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb uccrnegyemon npobnembl, paccMaTpuBaroTCs
pasnuyHble noaxodbl K pPELUEeHW0, OAaeTcsa MX oueHKa, OOOCHOBbLIBAOTCS W M3naratoTcs
COBCTBEHHbIE MO3UUMKM CTyAeHTa. JTa rnaBa CAYXWUT TeopeTndyecknm oBoCHOBaHMEM
nccnegoBaHnin, NPOBEAEHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxooMmo npoBOAMTb HA OCHOBE aHanu3a COBPEMEHHOro
COCTOSIHUSI U TEHOEHUMIN pa3BUTUS NPoGnembl.

Bo BTOpoM rnaBe npuMBOAUTCA MNOCTAHOBKA 3ajayvn, ee codepxaTernbHoe U
MaTtemaTtmyeckoe onucaHue. [na BKP, cBaszaHHbIX ¢ pa3paboTkon MHOPMAaLMOHHBLIX CUCTEM U
NCNosib30BaHMEM MHAOPMALMOHHBLIX TEXHOIOMMK, B coepXaTenbHOW NoCcTaHOBKE MPUBOLSATCS
CCbIfIKM Ha OOKYMEHTbI, pernameHTupylomne npouecc pyHKUMOHNPOBaHUSA MHEOPMALMOHHOMN
CUCTEMbI; OCHOBHble MoOKasaTenu, KOTopble OOMKHbl OblTb  OOCTUrHYTbI B YCIOBUSIX
aKkcnnyaTaumMm UHAPOPMAaLUMOHHOW CUCTEMBI; OFPaHUYEHNS Ha BPeEMSI pelleHUsi NOCTaBIEHHOW
3agavn; CpoKM  Bblgaum uHOpMauuK; cnocobbl  OpraHu3aumm aumanora JenoBeka
C NH(POPMALIMOHHOM CUCTEMOW CpeacTBaMyv  UMEIOLWErocs WHCTPYMEHTapus, onucaHue
BXOOHOM W BbIXoAHOM uWHGopmaumm (dopma npeactaBneHna CcoolbLleHnin, onucaHue
CTPYKTYPHbIX €dnHWUY, NepuoauMYHOCTb Bblaadn MHGOPMAaLMU UMM YacToTa MOCTYMNeHns),
TpeboBaHna K opraHuM3aumm cbopa M nepefadm BXOLHOW MHOpMaUUW, €e KOHTPONb U
KOPPEKTUPOBKA.



B maTtemaTnyeckon nocTaHOBKEe BbIMOMHAETCA (popmanusaumsa 3afayuv, B pesynbTaTte
KOTOPOW oOrpefensercsd COCTaB MNepeMeHHbIX, KOHCTaHT W WX Kraccudukaums, Buabl
OfPaHNYEHUN Ha MepeMeHHble U MaTeMaTuyeckue 3aBUCUMOCTU MeXAy MepeMeHHbIMU.
YcTaHaBnuBaeTCcs Kracc, K KOTOPOMY OTHOCUTCA pellaeMas 3agada, W npuBoguTcd
CpaBHUTENbHbIM aHanM3 MeTodoB pelleHns Ans Bbibopa Hanbornee adpdekTmBHOro meTtoaa.
MpuBognTCcs O0BOCHOBaHME MNPUHATBIX AONYLIEHWA WU NPeanocbiiok Npu dopmanu3auumn u
Bblbope meToaa peleHus. OnpegenseTcs obuwiaa nocnegoBaTeNbHOCTb peLleHnst 3a4aum.

B aton Xe rnaBe npuMBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHUN, OnucaHue
paspaboTaHHbIX anropMTMoB, aHanm3 nx apgekTMBHOCTH.

Ona BKP, cBsA3aHHbIX C pa3paboTkon MHEMOPMALMOHHBIX CUCTEM M UCMNOSIb30BaHWEM
MH(OPMALMNOHHbBIX TEXHOSOMMIW, HEOBXOAMMO YAEeNnTb BHUMaHMe Bonpocam opraHu3sauumn 6a3
AaHHbIX W 6a3 3HaHui, TpeboBaHMAM K opraHusaumm cbopa, nepegaydn U KOHTpoOns
MHdOpMaUuK.

Ob6ocHoBaHMe BbIOOpa UnNKn paspaboTKnm TEXHMYECKOro obecnevyeHns MHopMaLMOHHOMN
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHusaumm n yHKUMOHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMOMNb30BaHUN NTOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATb CTPYKTYPY NPOrpaMmMHO-MeTOLMYECKOro
KoMnnekca, (OyHKLMM NporpamM CTPYKTYPHbIX YPOBHEW, Cnocobbl peanusaumm MOHUTOpa
ynpaBneHns: HMWKHUMU YPOBHAMU MPOrpaMMHbIX MOAYIen, cnocodbl peanusauun moayrnen
BBOJA U BbiBOAA MHGOpMaLMK.

Ecnn BKP nocesilieHa pelueHno KOHKPETHOW MPUKagHOW 3ajadun, TO pesynbTaThbl
BbIYMCNIUTENBHOIO 3KCNEePUMEHTa U/MNN aHanua peLleHns 3agadn LenecoobpasHo BbIAENUTb
B OTOENbHYO rnasy (pasgen).

TekcTbl nporpamMm OOpMAAOTCA B BUAE OTAESNbHOMO LOKYMEHTa M MoMeLwarTcs B
NPUIOXEHUN.

ObsaszatencHbiMn  gns BKP  aBnaiTca  normyeckas CBA3b  Mexay  rnaBamu
1 nocrnegoBaTeribHOE pas3BUTUE OCHOBHOW TEMbI Ha MPOTSXKEHUN BCEN paboThl.

B 3akniyeHuM norvyecknm nocredoBaTtenbHO  M3naralTca  TeopeTudeckue U
npakTUyeckne BbIBOAbI M NPeafioXeHuUsl, K KOTOpbIM Mpuwen CTygeHT B pesynbTaTe
nccrnegosaHnd. OHU OOSTKHbBI OblTb KPATKUMK, YETKUMU, AAOWUMK NOSTHOE NpeacTaBrieHne o
cogepXxaHun, 3Ha4MMOCTN, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTM pa3paboTok.

B npunoxeHus crnegyeT NOMECTUTb BCMOMOraTesnbHbI MaTepuan, KOTopbii npu
BKMIOYEHUN B OCHOBHYI 4YacTb paboTbl 3arpomoxgaeTr TekcT. K HeMy MOXHO OTHecTu:
NPOMEXYTOYHbIE TEeOopeTU4ecKMe BbIKIMaAKM UM pacyeTbl, HEeKoTopble [JoKa3aTernbCTBa,
Tabnuubl AaHHbIX, TEKCT NporpamMmmbl, UASKOCTPaLMM BCNOMOraTenbHOro xapakrepa.

[MpunoxeHna pacnonararTca B NOpsSAKe NOSBEHUS CCbINTIOK HA HUX B OCHOBHOM TeKCTe
paboTbl. KonmyecTtBo npunoxeHun B paboTe onpenensieTca TofbKo HeobXoguMMOCTbl UX
BBeAeHus B paboTy. [pn odhopmMnieHnm NpUnoXeH1s ykasblBaeTCs HE TOMbKO ero HoOMep, HO U
Ha3BaHWe npuUroXeHus, oTpaxawwero ero cytb. B kadectBe ob6pasua odopmneHus
NPUIOXEHUN MOXXHO BOCMOMb30BaTLCS MPUOKEHUSMN JAaHHOIO METOLMYECKOro Nocodus.



12.4 Pe3ynbTaTtbl O0O0y4YeHUs, XapaKTepu3ylliMe rOTOBHOCTb BbINYCKHUKA K
npoceccnoHanbHON AeATEeNLHOCTHU, NpoBepsemMble Ha 3awuTe BKP:

Koabl Koo n HanmeHoBaHne
KOMMNEeTEHL I WHOWKATOPOB JOCTUXKEHUSA KOMNETEHLNN
OMNK-1.1 [deMoHCTpupyeT 3HaHudA, OTHOocAwWMecda K 6as3oBbiM AMCUMMAMHAM MaTeMaTUKK,
WMH(POPMATUKN N €CTECTBEHHbIX HaYK.

OMK-1 OlK-1.2 OcywectnseT opmanusaunio NOCTaBNeHHON 3agayvn 1 BbibupaetT matemaTnyeckue
MeToAbl ANS ee peLleHus.

OlMNK-1.3 Wcnonb3yeT coOBpeMeHHble MaTemMaTU4eCKMe WHCTPYMEHTamnbHble cpeactsa Ans
peLleHns MOCTaBNEHHOW 3a4ayn, aHanM3npyeT U MHTEPNpeTUpyeT pesynbTathbl.

Ol1K-2.1 BolgensieT OCHOBHble HanpaBfieHuMs ajanTtauum MeTOOOB pPeELUeHUs MpuKIagHon
3agayu; peanusyeT MaTemaTMdeckme MeTodbl U anroputMbl B popmMe KOMMbIOTEPHBIX MPOrpaMm

OlK-2 ONsl NPOBEeAEHMS BbIYMCIIMTENBHOIO 3KCNEPUMEHTA.

OlK-2.2 CpaBHMBaeT cMCTEMbl NPOrpaMmMupoBaHMa Ons 060CHOBaHWsS BblIGopa nporpammMHON
cpeabl Ans pa3paboTkM KOMNOHEHTOB MPOrpaMMHOro obecneveHms.

OlK-3.1 TMpyMeHsieT COBpPEMEHHbIE TEXHOMOrMM MaTeMaTU4eckoro MOAENUPOBaHUA NS
pelLeHus 3agay B obnactu npodeccnoHanbHom 4eaTeNbHOCTY.

OllK-3.2 Ha ocHoBe TpeboBaHW K pELUEHUI0 KOHKPETHOW MpMKNagHoOM 3agadyn Bblgenset

OriK-3 OCHOBHblE HarnpaBneHns Moaudpukaumm maTemMaTU4ecKOM MOAEeNMn, OCYLLUECTBASET OLEHKY
KayecTBa Mogenu.

OlK 3.3 lNpuMeHseT CUCTEMbI KOMMbIOTEPHOIO MOLENUPOBAHUSA AN MOCTPOEHMS U aHanu3a
MoZenev Npu pelieHnn 3agay B 0611actu npodeccnoHanbHon AesTeNbHOCTN.

OrMK-4.1 OcyuwecTtBnsieT nouck, cbop, xpaHeHne n o6padoTky nHdopmauun, BbiGMpaeT cnocobbl
NnpeacTaBrneHns U pacnpocTpaHeHns MHopmMauum npy pelleHun 3agavy nNpodeccuoHarnbHON

OrK-4 [eATEenbHOCTH.

OlK-4.2 OcywecTtBnsieT BbIOOP U NpUMeHSieT MHPOPMALMOHHbIE TEXHOMOMMU AN PeLleHus
3aga4y NpodeccrMoHanbHOM OeATENbHOCTHU.

OlK-5.1 MNpumeHsaeT yHOaMeHTanbHble 3HaHUA ANA peanu3auun MmatemMaTunyeckux MeTogoB U
anropuTMOB MpWU  PeLUeHMU TMPUKNagHOW 3ajadn; OCYLeCTBMSieT CpaBHEHME TOYHOCTH,
CXOOUMOCTM U OPYIrMX XapakTePUCTUK BbIYMCIUTENBHBIX anropuTMOB.

OllK-5.2 PaspabaTtbiBaeT nporpammHoe W WMHGOPMaLMOHHOe obecneyeHue KOMMbIOTEPHbIX

OnK-5 ceten, ABTOMATU3NPOBAHHbLIX CUCTEM, CEepBMCOB, OMEPaLMOHHBIX CUCTeM U 0a3 [aHHbIX C
y4eTOM OCHOBHbIX TpeboBaHU MHopMaLmoHHON 6e3onacHoCTL.

OlNK-5.3 Wcnonb3yeT OCHOBHble MOMOXEHUS W  KOHUENnuuu npuknagHoro M CUCTEMHOro
NpOrpaMMmMpPOBaHMNsl, COBPEMEHHbIE $A3bIKM MPOrPaMMMPOBAHUSA, TEXHOMOMMW COo3JaHus U
aKcnnyaTaumm nporpaMm 1M NpPorpamMMHbIX KOMMIIEKCOB NpUY peLleHnn 3agay npodeccroHansHom
OeATENbHOCTW.

MK-1.1. ObecneuymBaeT cbop, 06paboTKy, aHann3 n 06obLLEHNE pe3ynbTaTOB IKCNEPUMEHTOB U
nccrnegoBaHUn B COOTBETCTBYHOLLEN 06nacTu 3HaHWN.

MK-1 MK-1.2.  AHanuampyeT Hay4HO-TEXHUYECKYID WH(OPMALMIO, KacaloLlylcs nepegoBoro
OTEYECTBEHHOIO U 3apybexHOro onbiTa pelweHus 3agad B obnactu npodeccuoHanbHowm
OeATenbHOCTY.

MK-2.1. OcywecTBnseT NnaHMpoBaHUE M rOTOBUT NPOrpaMmbl NPOBEAEHUS OTAENbHbIX 3Tanos

AK-2 pabor.

MK-2.2 NMpoBoanT 3KCNepuMeHTbl B COOTBETCTBUN C MOCTaBIEHHLIMW 3a4avyaMu Mo OTAENbHbIM
aTanam pabor.
MK-3.1. MpoBoguT HabntogeHMs U M3MEepPeHUsl, COCTaBmnseT UX onucaHve u dopmynupyet
BbIBOAbI.
nK-3 MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAApTHOE W OpWUrMHAaNbHOE NpPOrpammHoe
: obecneyeHme.
MK-3.3. CoctaBngeTt oTyeThl (pa3gernbl OTYETOB) MO TEME UNKU NO pesynbTataM NpoBeLeHHbIX
3KCMEPVMEHTOB.
MK-4.1 Bnageet sa3bikamn opmanu3auun ¢yHKLMOHANbHbLIX crneuudukaumin, metogamui u
npvemamu  copmanusaumMm  3agady, MeTogamMm M CpeacTBaMuM  MPOEKTUPOBaHUSA
MHOPMALIMOHHBIX pecypcoB, 6a3 AaHHbIX M MHTEpPdEencoB, OCHOBaMW Web-TEeXHONOMM,
K-4 nporpaMmHbIMK cpeacTBamMu 1 nnatgopmamu Ang paspaboTkn web-pecypcos

MK-4.2 MponsBoauT oueHKy n 06oCHOBaHWE pEeKOMEHAYEeMbIX peLleHU, NPpUMeHSeT MeToabl U
npuembl oopmanusauumn sagay

MK-4.3 CoctaBnseTt ¢opManunsoBaHHble OnucaHus K paspabaTbiBaeT anroputmbl peLleHus
NOCTaBMEHHLIX 3a4a4




MK-5.1 [demoHCTpupyeT 3HaHMS MeToAonorMM paspaboTkn nporpaMMHOro obecrneyeHus wu
TEXHOMNOrMM NPOrpaMMmnpoOBaHNs, METOL0MOMMM TEOPUUN MPOEKTUPOBAHMSA U 633 OaHHbIX.

MK-5.2 TlpoekTupyeT WHPOPMALMOHHbIE pPEeCypCbl, TecTupyeT WX C TOYKM 3peHus
MK-5 nonb3oBaTenbCKOro yagobcTea, nporpammMupyeT MpUIoXKeHMs W co3daeT MNporpaMMHbIe
NpOTOTUNbI PELUEHNsI NPUKNaaHbIX 3a4ad.

MK-5.3 MmeeT npakTuyecknii onbIT NPOEKTMPOBAHMSA NpOorpaMMHOro obecneveHus, paspaboTku
TEXHUYECKNX crneumndurKauni Ha NporpaMMHbIE KOMMOHEHThI 1 X B3aMMOZENCTBE.

12.5. NMpoueaypa 3awmtbl BKP n MeToanyeckme pekomeHaauum ans ctyaeHTta

3awuta BKP npoBoauntcss B cooTBeTCcTBUM C [lonoxeHnem O nopsigke npoBeaeHus
rocygapCTBEHHOW MWTOroBOM aTTectaumm no obpasoBaTerfbHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHnsa — nporpammamM OGakanaBpuara, nporpamMmmam crneuuanutetTa v nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyfapctBeHHoro yHmusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB Ana 3awuTtbl BKP

12.6.1. NpumMepHbIN NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHne Bbibopa MaTEMATUYECKOrO WMHCTPYMEHTapust AN pelueHus 3agad
BKP.

— O6ocHoBaHMe Bblbopa A3blka NPOrpaMMUPOBaHUA LM PELUEHUS MOCTaBIEHHbIX B
BKP 3apau.

— Hay4Hast HOBM3Ha NpoBeAEHHOIO UCcnenoBaHUS.

— [lpakTnyeckas 3Ha4MMOCTb UCCIeLOBaHUS.

— O630p nuTepaTypbl N0 NPOBEAEHHOMY NCCNELOBAHMIO.

— OueHka agekBaTHOCTU MOCTPOEHHbLIX MaTeMaTUYECKUX MoLENEN.

— O6nacTb NpakTU4eCcKoro NPUMEHEHNS pe3ynbTaToB UCCIEeAOBaHUS.

— KoppeKkTHOCTb MCNONb30BaHUA HaYaribHbIX CTaTUCTUYECKNX OAHHbIX.

— O6ocHOBaHHOCTL COOPMYMPOBAHHbBIX NPaBuUI (akCMOM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[nsa oueHnBaHWA pe3ynbTaToB 3aWuTbl BbINYCKHOWM KBanM@UKaLMOHHON paboThl
ncnonb3yeTcs LKana: «OTNNYHOY, «XOpOLLOY, «yOOBNETBOPUTENTBHOY,
«HeypoBneTBoputenbHo». COOTHOWEHWE LWKamnbl OUEHUBaHUSA pe3ynbTaToB  3alMThbl
BbIMYCKHOM KBanuukaumMoHHON paboTbl U YpOBHS MNOArOTOBMEHHOCTM oOOByvaloLwlerocs K
peLleHnto npoeccnoHanbHbIX 3agav:

LLkana oueHok XapakrtepucTuka ypoBHsI MOArOTOBIEHHOCTM OBy4atoLLerocs K
peLueHnto NpodeccrnoHarnbHbIX 3agad

pamoTHO ¥ 4eTKo  cdopmynupoBaHa  MNOCTaHOBKa  3ajaum,
NPOOEMOHCTPUPOBAH BbICOKUI YPOBEHb FOTOBHOCTU MCMOMb30BaTb HaBbIKK
BbIOOpa, NPOEKTUPOBAaHMSA, peanu3aumu, OLEHKU KayecTBa W aHanusa
3PhEKTNBHOCTN MNPOrpaMMHOro obecneyeHus Ans peleHus 3ajady B
pasnuuHbIX NpeamMeTHbIX 061acTAX, NPOAEMOHCTPUPOBAH BbICOKMI YPOBEHb
rOTOBHOCTM K MWCMNOMb30BaHMIO OCHOBHbIX Moaernehn WHMOPMaLUOHHbIX
OTnnyHo TEXHONMOrMN W CcnocoboB WX MPUMEHEHMS Ans  pelleHns 3ajadvy B
npeaMeTHbIX obnactax, BbisIBEHa SAPKO BbIpaXeHHask CnoCOBHOCTb K
camoopraHusaumm n camoobpasoBaHUO, YETKO U KayeCTBEHHO W3NOXEH
matepvan paboTbl, YeTKO W KBanMMUUMPOBAHHO AaHbl OTBETbl Ha BCE
AOMNOMHUTENbBHbBIE BOMPOCHI, OT3bIB HOCUT MNOMOXUTENbHBIN XapakTep.

O6sAsaTenbHO Hanuune He MeHee ogHoW nybnukauuy no TemaTuke BKP
B U3gaHusaX, MHoeKkcmpoBaHHbIX B PUHL.




KoppekTHOo chopmynupoBaHa nocTtaHoBKa 3agayn,
NPOAEMOHCTPUPOBaHa rOTOBHOCTb  WMCMONb30BaTb  HaBblkM  BbIOOPA,
NPOEKTMPOBaHWUsl,  peanu3auumv, OUEHKM KayecTBa M aHanu3a
3 hEKTNBHOCTN MNpPOrpaMMHOro obecneyeHus Ans peleHus 3ajady B
pasnu4YHbIX NpeaMeTHbIX 06nacTax, NPOAEMOHCTPUPOBAHa FOTOBHOCTb K
XopoLuo MCNONb30BaHUI0O OCHOBHbIX Moaene WHMPOPMALMOHHBIX TEXHOMOMMN |
CnocoboB MX NMPUMEHEHWs ONs pelleHus 3agady B npegmeTHbIX obnacTsx,
BbIsiBNeHa CnOCOBHOCTb K caMoopraHusaumm n camoobpasoBaHuio, YETKO U
KauyeCTBEHHO W3NOXeH maTepwan paboTbl, HE Ha BCe AOMOSNHUTENbHbIE
BOMPOCHI AaHbl MCYepnbiBaloLWMe OTBETbI, UMEKOTCA MPETEH3MN K 0OBbEMY
BbINOMHEHHOM paboThl, OT3bIB HOCUT NOMOXUTENbHbIA XapakTep

KomneTeHTHOCTb B npegmeTHonm obnactm NpogeMOHCTpUpOBaHa
HeJOCTaTOYHO, MNOCTaHOBKA 3ajadn  copMynuvpoBaHa pacnibiBYaTo,
HeJOCTAaTOMHO YeTKO MPOAEMOHCTPMPOBAHA rFOTOBHOCTb WUCMONb30BaTb
HaBblkM BblIOOpa, MNPOEKTUPOBaHWUSA, peanu3auun, OLEHKM KadyecTBa W
aHanm3a 9¢dEKTMBHOCTU NporpaMMHOro obecneyeHnss ana peLleHus
3afay B pasnuyHbIX NpeameTHbIX 06nacTsax, BbIsIBMEHbl HE3HAYUTENbHbIE
npobenbl B TOTOBHOCTM K  MCMOMb30BAaHWIO OCHOBHbIX  MOAEnen
MHOPMALIMOHHBIX TEXHOSOMMIA U CMOCODOB MX MPUMEHEHUS ONS peLleHus
3ajady B npegMeTHbIX 00nacTsiX, BbIABNEH HEBBLICOKUA  YPOBEHb
CNOCOBHOCTEN K camoopraHuMsaumm u camooOpa3oBaHuio, W3NOXeHUNe
matepuana paboTbl COOEPXUT HeyeTkue QOPMYNMPOBKM U SBMSETCS
HenocnegoBaTernbHbIM, OTBETbI HA AOMOMHUTENbHBIE BOMPOCHI HEMOMHbIE
UM  cogepxaT HEeTOYHOCTM U Oowubo4vHble  yTBEPXKAEHWS, OaH
NOMNOXMWTENbHbINA OT3bIB

HW3knin ypoBEHb KOMMETEHTHOCTU B NMpeAMETHOW obnacTtu, NocTaHoBKa
3agayn chopMynMpoBaHa HEYEeTKO U C MOrpellHOCTAMMW, HU3KUIA YPOBEHb
TEOPETUYECKOM M MNPAKTUYECKOW MOArOTOBKM, HEOOCTaTOYHOE BrageHue
HeynoBneTBopuTeNbHO WM  HEMWCNONb30BaHNE COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOMOIMUNA,
U3NoXeHNe martepuana paboTbl COOEPXKMUT HeyeTkue opMynMPOBKU WU
ownbOYHbIE YTBEPXKAEHMS, OAaHbl HEBEPHbIE OTBETbI HA AOMOMHUTENbHbIE
BOMpPOCHI

yﬂ,OBJ’IeTBOpMTeﬂbHO

12.7. NepeyeHb y4yebHOM NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06X0AUMbIX

ANA NOAroTOBKM K 3awmuTte U npoueaypbl 3awmtbl BKP
a) OCHOBHas nuteparypa:
Ne n/n NcTouHMK
1 OcHoBbI MHGHOPMaLMOHHO-6nbnNunorpadmyecknx sHaHum: yyebHo-meToanyeckoe nocobue /
E. M. NpuwwHa [n ap.]. — BopoHex : BopoHexckuii rocyaapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.
MeToguyeckne ykazaHust No ooOpPMIIEHNIO KYPCOBbIX 1 BbIMYCKHbIX KBaNMgUKaLMOHHbIX
paboT: YuebHo-MeTOoaMYecKkoe nocobume. — BopoHex: nsgartensckmii gom By, 2019. — 48 c.
Hoswukog, 0. H. MNogroToBka u 3awmMra MarmcTepckux amccepraumi n 6akanaBpcknx pabor
: y4ebHo-meToamdeckoe nocobue / HO. H. HoBukoB. — 2-e n3g., ctep. — CaHkT-MNeTepbypr :
3 JlaHb, 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NEeKTPOHHO-
ombnmoteyvHas cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ans
aBToOpU3. Norb3oBaTesnen.
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6) pononHuUTEnNbHasa nNuTepartypa:
Ne n/n NCTOYHKK
duckanos, B. [1. HayuHo-nccnegoBartenbckas paboTa MarucTpaHToB 1 NOAroTOBKa
MarncTepckon amcceprtaumm : ydebHoe nocobue / B. [1. duckanos. — Bonrorpag : BFTA®K, 2018.
— 156 ¢. — TeKCT : aneKTpOoHHbLIN // JlaHb : aNeKkTpoHHO-0MbnMoTedHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: Ana aBTopus. Nonb3oBaTeneu.

B) MH(pOPMaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHble pecypchl (oumumanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc
5 CT BIry 2102 - 2015. Cuctema MeHemkmeHTa kadectBa. WMTOIOBAA
FTOCYOAPCTBEHHAA ATTECTALIMA. O6wme TpeboBaHMs K codepXaHuio W MNOPSAoK




nposefeHus. — BopoHex : BopoHexckuin rocygapctBeHHbln yHuBepcuteT, 2015. — 40 c.

URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

FOCT 7.1-2003. bubnuorpadmyeckasn 3anucb. bubnuorpaduyeckoe onmcaxHme. O6uine
TpeboBaHMs n npaBuna cocTtaeBneHusi. — MockBa : CtangaptuHgopm, 2010. — 47 c. (paTa
nocnegHero nameHexus 21.12.2017).

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

FOCT 8.417-2002. locymapcTBeHHasi cuctema oOOecrneyYeHuss efuHCTBa M3MEPEHUN.
7 EanHuuel BenuuunH. — Mocksa : CtangapTtuHdopm, 2010. — 32 c.

URL: http://vsegost.com/Catalog/84/8435.shtml

FOCT 19.402-78. EguHas cuctema nporpammHon gokymeHtauumn (ECI1). Onucanune
8 nporpammbl. — 2 c. (gata nocnegHero mameHeHus 21.12.2017). — URL: http://www.internet-
law.ru/gosts/gost/24728

Mpumepbl Gubnuorpadgmyeckoro onucaHus.

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

O6y4atowmica fONONMHUTENBHO UCMONb3yeT nuTepaTypy, COOTBETCTBYIOLLYIO TemMaThKe
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BKP.

12.8. UHbopMaLMOHHbIE TEXHONOIMK, UCNOSb3yeMble ANA NOArOTOBKU K 3awiuTe U
npoueaypbl 3awmTtbl BKP, Bknoyas nporpammHoe oGecne4vyeHne U MHGpOpPMaLMOHHO-
cnpaBoO4YHble CUCTEMbI

O6pasoBaTeribHbIN NopTan « ANEKTPOHHbIN yHuBepcuteT BITY».
URL: https://edu.vsu.ru/;

OneKTPOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- 3bC «YHuBepcuTeTckast bubnunoteka online,

- OBbC «KoHCcynbTaHT CcTygeHTa,
- 3BC «JlaHb».

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbBIX NPUMOXeHU Ans paboTbl C
AokymeHTamu, Tabnuvuamum n 1.n. (MonOdwmc, LibreOffice), MO Adobe Reader, nHTepHeT-
Opaysep (Mozilla Firefox); Microsoft Visual Studio Community Edition, OC Mac OS 10.14
Mojave u Bbilwe, UHTEpHeT-6pay3ep, Xcode 11 u Bbiwe, Star UML (cBo6ogHoe), BupTyanbHas
ceteBaa nabopatopus EVE-NG, VMware Workstation Player, FileZilla, VNC Player,
1C:Mpeanpuatune 8.3 (yyebHas sepcus), Python (gonyckaeTcs 3ameHa cneumannanpoBaHHOMo
MO BMpTYyanbHLIM aHarnorom).

12.9. MaTtepnanbHO-TeXHUYECKoe obecneyeHue:

CneunanusnpoBaHHaa  Mebenb, komnbooTep  (HOYTOYK), MynbTUMeannHoe
obopyaoBaHue (NPoeKTop, 3KpaH, cpeAcTBa 3BYKOBOCNPON3BEAEHNST).

13. OcobeHHOCTU npoBeaeHusa MMA ana nuy ¢ orpaHUY4eHHbIMU BO3MOXHOCTAMMU
340pOBbS U UHBANMAOB

Ana oby4arowmxca u3 yucna nuy, ¢ OrpaHUYeHHbIMUM BO3MOXHOCTSIMU 340POBbSA U
nHBanuaoB MMA npoBoanTca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOMPUINYECKOTO pPas3BUTUSA, UX
WHOMBUAYANbHbIX BO3MOXHOCTEM W COCTOSIHUSA 300pOBbs, a TaKkKe B COOTBETCTBUM C
TpeboBaHNAMK, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocyaapCTBEHHOM WTOroBoW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam cneuuanuteTa M nporpaMmmam
MarmcTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHmsepcuteta 1 BI'y 2.1.28 — 2018.
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