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NPOrPAMMA
rOCY[APCTBEHHOW UTOrOBOW ATTECTALIUM

1. Koa n HammeHoBaHue HanpaBneHusa nogrotoBku: 01.04.02 MNpuknagHas
MatemaTuka u nHdopmaTuka

2. Mpodumnb noarotoBku: MatemaTnyeckme OCHOBbI M NpOrpaMMmupoBaHne
KOMMbOTEPHOM rpacukm

3. KBa.I'II/ICbVIKaLlMﬂ BbINYCKHUKA: MarncTp

4. ®dopma(bl) 0Oy4eHuUs: o4Has

5. YTBepxaeHa Y4yeHbiM cOBeTOM  dpakynbTeTa MpuUKNagHoOM  MaTemaTukw,
MHOpPMaTUKM N MexaHukn (npoTtokon Ne 9 ot 18.04.2025)

6. Y4yeOHbIM ropa: 2026/2027



7. Uenb rocyaapCTBEeHHOW MWTOroBOW aTTecTauuMu: onpegerieHne COoOTBETCTBUSA
pe3ynbTaTtoB OCBOEHWs  oby4yalowmMmncs OCHOBHOM  OBpasoBaTenbHOW  NporpamMmbl
«MaTtemaTuyeckme OCHOBBbI n nporpaMmmupoBaHue KOMMNbIOTEPHOM rpacoukmn»
cooTteeTcTBYHOWNM TpeboBaHmam PIrOC no HanpasneHuto nogrotoekm 01.04.02 MNpuknagHas
MaTemMatMka W MHOpMaTMKa BbICWIEero o00pasoBaHWdA, YTBEPXKOEHHbIN  MNPUKa3oM
MuHo6pHaykm oT 10.01.2018 Ne 13.

8. MecTto rocynapcTtBeHHOM UTOroBomu atrectauum B cTpyktype OIMOI: Bnok B3,
6asoBas 4YacTb.

9. ®opma(bl) rocyaapCTBEHHOW WUTOroBOW aTTecTauuu: 3aliuTa BbIMYCKHOW
KBanudukaumoHHom paboTtsbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oOpasoBaTenbHOM MNporpamMmbl
(koMneTeHUMn BbINYCKHUKOB):
Kog HassaHue

O6wwenpodeccnoHarnbHble KOMNETEeHLUMM
OlK-1 CnocobeH peluaTb akTyanbHble 3agadn oyHOaMEHTanbLHON 1 NPUKNagHoON MatemaTuku
CnocobeH coBepLUeHCTBOBaTbL M peanu3oBbiBaTb HOBble MaTeMaTuyeckne mMeTodbl peLueHms
npuKknagHbIx 3agau
CnocobeH paspabaTbiBaTb MaTeMatuyeckue Moaeny 1 npoBoAWUTb MX aHanu3 npu peLleHum
3agad B obnactu npodpeccmoHanbHoON AesTenbHOCTH
CnocobeH kOMBMHMPOBaTL M aganTUpoBaThb CyLLECTBYOLWNE NH(OPMALNOHHO-KOMMYHUKaLK-
OlK-4 OHHble TEeXHOMorMn Ans pelweHus 3agady B obnactu npodpeccrMoHanbHOW OeATEenbHOCTU C
yyeToM TpeboBaHMI MHpOPMALMOHHO BGe3onacHOCTH

OrK-2

OrlK-3

lNpodeccnoHarnbHble KOMNEeTEeHL MU
Cnoco6eH npoBoauTb paboTbl Mo 06paboTke U aHanu3y Hay4YHO-TEXHUYECKOW MHopMaLnK,

MK-1 pe3ynbTaToB UCCeoBaHUN.

AK-2 CnocobeH ocyLLecTBNATbL HAYYHOE PYKOBOACTBO NPOBEAEHNEM UCCNELOBAHUIA MO OTAENbHBIM
3agayam.

MK-3 CnocobeH obpabaTtbiBaTh, MHTEPNPETUPOBaTh, OPOPMNATL U npeAcTaBnsATL
npogeccmoHanLHoMy obLLecTBY pe3ynbTaTbl NPOBEeAEHHbLIX UCCNEL0BAHUNA.

K-4 CnocobeH NpUMEHATb MaTeMaTM4ecKUe U KOMMbIOTEPHblE METOAbl AN pelleHust 3ajad

- TPEXMEPHOro MOAENNPOBAHMWSA U BU3yanu3auum
K5 CnocobeH k pa3paboTke anropuTMUYECKMX U MNPOrpaMMHbIX pelleHWin B obnacTu

NPOrpaMMmnpoBaHNA KOMMbLIOTEPHOW rpadunku

11. O6bem rocyaapCTBEHHOW MTOrOBOW aTTecTauMum B 3a4eTHbIX eAuMHMuax / ak.
yac.— 12 /432

12 Tpe6oBaHus k BKP

O6wme TpeboBaHUA:

- o6bem BKP 6e3 yyeTa npunoXXeHnmn OOmKeH COCTaBnsaTb He MeHee 50 cTpaHuy,.

- BKP o6s3aTtenbHO npoxoauT NPOBEPKY OPUIMHANbHOCTM B cucTeme AHTunnarmart.
PekomeHayeMbln NPOLEHT OpUrMHanNbHOCTU TEKCTa, BKMYash caMmouuTMpoBaHue, CocTaBnseT
He meHee 70%.

- peKoMeHOyemoe KONMUYeCTBO MCMOJSIb3yeMbIX UCTOYHUKOB - HE MeHee 15; npu aTom
CCbIfIKW Ha WHTEPHET-pecypcbl AOSMKHbI cocTaBnatb He 6onee 50% oT obwero yucna
NCTOYHMKOB.

- obsasatenbHbiM anemeHToMm BKP ABNAETCA npoBedeHne BblYUCIIUTENBLHOIO
9KCMEepMMEHTa C MOMOLLbIO CaMOCTOSATENBbHO pa3paboTaHHOro NporpaMMHOro npoaykra mnwu/
N C MOMOLLLIO CUCTEM KOMMBIOTEPHON MaTeMaTUKN U NAKeTOB UHXEHEPHbIX NporpamMm.



- HeobXxoaAMMbIM YyCroBMEM nofyvyeHuss oueHkn «OTNUYHO» SBNSETCA Hanudne He
MeHee OByx nybnukaumm no Tematuke BKP B uagaHusx, wHaekcupyembix B PUHL, a
NoSTly4YEHMsT OLIEHKM «XOPOLLO» - Hanuyme He MeHee OAHON nybnukauuu.

- npu ocpopmneHnn BKP pekomeHOyeTca npuaepXuBaTbCA akTyanbHbIX METOOUYECKNX
yKasaHun.

12.1 MNopsipok BbinonHeHust BKP

MogrotoBka BKP BbinonHseTcs obyyalowmmess Ha NPOTSXKEHUN 3aKIHOUYUMTENBHOIO roga
obyyeHns, ABNAETCA NPOBEPKON KayeCcTBa MOSlyYEHHbIX TEOPETUYECKMX  3HaHWUM,
NPaKTUYECKNX YMEHUN n HaBbIKOB, COOPMUNPOBAHHBIX 00 EeKyNbTYPHbIX
N NpodeCccuoHarnbHbIX KOMNETEHLMIA, MO3BONALWNX peLllaTb NpodyeccuoHarnbHble 3a4a4n.

Y1BepxaeHne tem BKP, HasHayeHne pykoBoguTtenen, opraHusauums BbinonHeHnsa BKP
onpegenseTca TpeboBaHUAMU, M3NOXEHHbIMM B [lonoXeHnn o nopsgke npoBeAeHuUs
rocyadapCTBEeHHOM WTOroBoW atTectaumMmM Mo obpasoBaTesibHbIM NporpaMmMamM  BbICLLErO
obpasoBaHnsa — nporpammamMm Oakanaespuarta, nporpamMmmam cneuuanutetra u nporpammam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcurteta [ BI'Y 2.1.28 — 2018.

K 3awmuTte BKP gonyckaeTca oby4aromics, ycnewHo 3aBepLuvBLUNA B MOTHOM o0beme
ocsoeHne OOl B cooTBETCTBMM C y4ebHbIM MNSIAHOM, MOSMIHOCTBLIO BbIMOMHMBLUMA 3afaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXAAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNagHON MaTeMaTUuku,
MHOPMATUKN N MEXaAHUKM NO NpeAcTaBneHnto 3aBeayrmx kadpegpamu. lNepedeHs Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yem 3a 6 mecaues oo MMA.

[MepeyeHb NpUMEpPHbIX TeM  MarucTepckux  gucceptauum  paspabaTbiBaeTcs
npenogasatenaMn  Bblnyckawwen kKadegpbl. [llpumepHasa TemaTvka  MarMcTepcKkmx
auccepTtaumMn  obcyxgaeTcss Ha 3acefaHuM  Bbinyckawowen kadpegpbl W yTBepXKaaeTcs
3aBefyowmm kadenpomn.

3apaHue Ha BbinosiHeHne BKP BbligaeTcsa CTyaeHTy nocne yTeepXaeHus TeMbl Y4YeHbIM
coBeTOM dhaKkynbTeTa NPUKIagHOM MaTeMaTUKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIN NnepeyeHb Tem BKP

1) KnacTtepusauus nsodbpaxeHMn Ha OCHOBE HEYETKMX Mep CXOACTBaA.

2) AnNropuTMbl BU3yanu3aumm TpPEXMEPHbIX CLEH U 0O BEKTOB BOKCENBHOW rpadhuKku.

3) PaspaboTka aKCnepTHOM CUCTEMBI NS MPUHATUS arpOTEXHOMNOMMYECKUX pPeLLeH Ha
OCHOBE LIBETOBOrO aHanvM3a CHUMKOB MOJSeN.

4) CermeHTaums OPMEHHbIX 3IEMEHTOB KPOBWN Ha MEOULMHCKUX N300paXeHUsIX.

5) WccnepoBaHue xapakTepuUCTUK BHMMaHUS 4YerioBeka ornepartopa npu BOCMPUSTUU
nHdopMauumM ¢ aKpaHa gucnnes.

6) Peanusaumsa mMeToda KOHEYHbIX JMIEMEHTOB W Bu3yanu3auusi MOfyYeHHbIX
pe3ynbTaToB.

7) MeToabl MOAENMPOBaHUSA, CrNaXxuBaHMs W BU3yanusauum MOBEPXHOCTEN U
TPEXMEPHbIX OOBbEKTOB.

8) PaspaboTka BEKTOpHbIX rpaduyecknx penaktopoB Ans paboTbl C TpexmepHon
rpacuKon.

9) MogenupoBaHne 1 BU3yanmsauuns OBMKEHNA MEXaHUYECKUX CUCTEM.

10) YncneHHble METOALI peLleHst KpaeBbiX 3a4ay Ha reomeTpudecknx rpadax.

11) AnropuTmbl 06paboTkn TpéxmepHbix Moaenen. ®penmeopk Qt (C++). CnnanHoBble
MoAenu.

12) CermeHTauus n3obpaxeHnin Ha OCHOBE MYypPaBbUHbLIX anropUTMOB.

13) PasmbiTnie un300paeHnsi 1 MOBbILWEHNE KOHTpacTta UILTPOM aHU30TPOMNHON
anddysnm npm obpaboTke nsobpakeHnNn.

14) CospgaHune pegaktopa ana RAW ¢opmaTa nsobpaxkeHus.



12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHbINA JIUCT;

— cofepxXaHue;

— CMMCOK COKpaLLeHUn (ecnun B 3TOM €CTb HeobxoammocTb!);
— BBEOEHVE,;

— OCHOBHas 4acTb;

— 3aKIYeHne;

— CMNCOK MUCMNOSIb30BaHHbIX NCTOYHMKOB,

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHe BKP.

TpeboBaHus k cTtpyktype BKP:

CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),
NYyHKTOB (€CNM OHN UMEIDTCSH) C YKa3aHNEM HOMEPOB CTPaHWL, Ha KOTOPbIX pa3MeLlaeTcs Havano
MaTepuana pasgena, nogpasgena, rmnasbl, naparpada, nyHkrta. Bo BBegeHun ob6ocHOBLIBaETCS
BblOOp TEeMbI, onpeaensemMbl ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONpOCOB.,
HeoOXoOMMbIX AN €ee peLleHud; onpedensieTca uenb paboTbl C ee pacyfneHeHMeM Ha
B3aMMOCBSI3aHHbIN  KOMMSIEKC 3afad, nogfiexawmx peweHuto, O packpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT WCCNeaoBaHUSA, WUCNOMb3yeMble METoAbl aHanu3a W nuTepaTtypHble
NCTOYHUKM; onpeaensaeTcst CTpykTypa paboTbl.

B ocHOBHOWM YacTun packpbiBaeTcs cogepkaHne BbIMyCKHOM KBannukaunmoHHon paboThbl.

[MepBas rnaBa HOCUT, KaKk nMpasuro, obueTeopeTndecknin (MeToaosIorMYeckui)
xapaktep. B Heln Ha ocHOBe u3y4yeHUs paboT OTEYECTBEHHbIX M 3apybexHbIX aBTOPOB
nanaraeTtca akTyanbHOCTb M CYLWHOCTb Mccrnegyemon npobnembl, paccMaTpuBaloTCs
pasnuyHble noaxodbl K pPELUEeHW0, OAaeTcsa MX oueHKka, ODOOCHOBbLIBAKOTCA W M3naratoTcs
COBCTBEHHbIE MO3UUUKM CTydeHTa. JTa r[faBa CAyXWUT TeopeTndyecknm oBoCHOBaHMEM
nccnegoBaHnin, NPOBEAEHHbLIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxooMmo npoBoAuTb Ha OCHOBE aHanm3a COBPEMEHHOrO
COCTOSIHUSA U TEHAEHUUIN pa3BUTUS Npobnemoi.

Bo BTOoponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTtenbHoe U
MaTtemartmyeckoe onucaHue. [ns BKP, cBasaHHbIX ¢ pa3paboTkon MHPOPMAaLUMOHHBLIX CUCTEM U
Ncnosib3oBaHMEM MHAOPMALMOHHBIX TEXHOMOIMMI, B coaepXaTenbHOM NOCTaHOBKE MNPUBOASTCS
CCbIfIKM Ha OOKYMEHTbI, pernameHTupyoLmne npouecc PyHKUMOHMPOBAHUSA MHGAOPMALMOHHOM
CUCTEMbI; OCHOBHbIE MOKa3aTenu, KOTopble [AOMMKHblI ObiTb AOCTUTHYTbI B YCHOBUSAX
aKkcnnyaTaumMm MHPOPMaLUMOHHOM CUCTEMBI; OFPaHUYEHNA Ha BPeEMSI pelleHUst NoCTaBEeHHOM
3ajavn; CpoKM Bblgaum MHGOpMauuK; cnocobbl opraHu3aumm aumanora Jenoseka
C MHOPMALIMOHHOM CUCTEMOW CpeAacTBaMM  MMEKLEroca MHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXOOHOM WHopmauun (dopma npeactaBneHns cooblleHuin, onucaHue
CTPYKTYPHbIX €AuHWUL, NEPUOLUMYHOCTb BblAaun MHGOPMaLMU UMM YacToTa MOCTYNMeHus),
TpeboBaHNA K opraHusaumm cbopa M nepegavvM BXOLHOWM WHpOpMauuK, ee KOHTPONb U
KOPPEKTUPOBKA.

B maTemaTnyeckonm noCTaHOBKE BLIMOSHSAETCA (hopmanusaumsa 3afayu, B pesynbTaTte
KOTOPOW oOnpefensieTca CcoCTaB MNEepPeMEHHbIX, KOHCTaHT M WX Krnaccudumkaums, Bubl
OrpaHM4YeHUn Ha nNepeMeHHble U MaTeMaTuyeckne 3aBUCUMOCTU MeXOy MNepeMeHHbIMMU.
YcTaHaBnuBaeTcsl Kracc, K KOTOPOMY OTHOCUTCS pellaeMas 3agjada, U npuBoguTcd
CpaBHUTESNbHbIM aHanM3 MeToaoB pelueHns Ans Bolbopa Hambonee adeKTUBHONO METoAa.
MpuBoauTcss obocHOBaHME MNPUHATBLIX AOMYLWEHUW U NPegnochbifiok npu dopmManusaumm u
Bblbope meToaa pelwweHus. OnpegenseTcs obuwaa nocnegoBaTenbHOCTb PeLleHNs 3a4aun.

B aton e rnaBe npuvBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeoBaHUW, OnucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx aPEKTUBHOCTH.

Ona BKP, cBs3aHHbIX C pa3paboTkoM MHAOPMALMOHHbLIX CUCTEM U MCMNOMb30BaHUEM
NHPOPMALMNOHHbBIX TEXHOSOMMIN, HEOBXOAMMO YAENUTb BHUMaHMEe BOoNpocam opraHu3auumn 6a3



AaHHbIX W 6a3 3HaHuK, TpeboBaHWAM K opraHu3aumm cbopa, nepegadm M KOHTPONs
MHdOpMauuK.

O6ocHoBaHuMe Bbibopa unu paspaboTkn TEXHUYECKOro obecneveHns NHPOpMaLNOHHON
CUCTEMbI OCHOBbLIBAETCA Ha MpUHUMNAaxX opraHusauum n yHkunoHmpoBaHus 3BM, cuctem,
KOMMEKCOB, NCNOMNb30BaHUN JSTIOKanbHbIX U rNo6anbHbIX BbIYUCINTENBHBIX CETEN.

lMporpammHoe obecneveHme OOMKHO BKIOYaTh CTPYKTYpPY NPOrpamMmMHO-METOANYECKOro
KoMnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cnocobbl peanusaumMmM MOHUTOpa
YNpaBreHns HWKHUMWN YPOBHSIMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZa 1 BblBOAA MHGOPMaLUN.

Ecnn BKP nocssilleHa pelleHno KOHKPETHOW NpUKNagHoOW 3ajadn, TO pesynbTaThbl
BbIYUCIIUTENBHOIO 3KCNEPUMEHTa U/UNN aHanu3 pelleHns 3agaym uenecoobpasHo BblAennTb
B OTAENbHYIO rnasy (pasgen).

TekcTbl nporpaMm oOpMNAITCA B BUAE OTAENbHOrO AOKYMEHTa U MOMELLaTCa B
NPUNOXEHUN.

Ob6saszatenbHbiMn  ana BKP  gaBnsaoTcs  normdeckass CBA3b  Mexay  rnaBamu
1 nocnegosaTenibHOE pas3BUTME OCHOBHOW TEMbI Ha NPOTAXKEHMUU BCEN paboThbI.

B 3aknioyeHun norvyecku  nocnefoBaTenbHO  U3naralTcs TeopeTuyeckune U
npakTu4yeckne BbIBOAbI W MNPensioKeHUs, K KOTOpPbIM npullen cTygeHT B pesynbraTe
nccnepoBaHns. OHM OOMMKHbI BbITb KpaTKMMK, YETKUMK, AAKOLLMMWN NOSTHOE NpeacTaBreHne o
coaepXxaHun, 3Ha4MMoCTN, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTU pa3paboTok.

B npunoxeHna cnegyetr NOMECTUTb BCNOMOraTesnibHblA  MaTepuars, KOTopbiM Mnpu
BKIMIOYEHUN B OCHOBHYIO 4acTb paboTbl 3arpomMoxgaeT TekCT. K HemMy MOXHO OTHEeCTMU:
NMPOMEXYTOYHbIE TeopeTUyeckme BbIKNagKM W pacyeTbl, HeKoTopble [oKasaTernbCTBa,
Tabnuubl AaHHbIX, TEKCT NporpamMmmbl, UNSKOCTPaLMM BCNOMOraTenbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE MNOSBNEHUSA CCbISTIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmMyecTBO MNpunoxeHun B paboTe onpefensieTcs ToNbKo HeobXoaMMOCTb WX
BBeAeHus B paboTy. [1pn odopmMnieHnm NpuUnoXeHnst ykasblBaeTCs He TONbKO ero HoOMep, HO U
Ha3BaHWe npuroXeHus, oTpaxawwero ero cytb. B kadectBe ob6pasua odopmneHus
NPUNOXEHUN MOXHO BOCNOSIb30BaTLCSA NPUNOXKEHUAMN JAaHHOMO METOAMYECKOrO Nocobus.

12.4 Pe3ynbTaTbl O0O0y4YeHUs, XapaKTepu3ylLliue rOTOBHOCTb BbINYCKHUKA K
npoceccnoHanbLHON AeATEeNIbLHOCTHU, NpoBepsieMble Ha 3awwmuTte BKP:

Koabl Koo n HanmeHoBaHne
KOMNEeTEeHLNNn WHOMKaTOPOB AOCTUXKEHUS KOMMEeTEHUNN

OlK-1.1 PewaeT TunoBble 3agayn C y4E€TOM OCHOBHbIX MOHATUI U OBLLUMX 3aKOHOMEPHOCTEWN,
copMynupoBaHHble B pamkax 0asoBbiX  OUCUMMIMH  MaTeMaTtukv,  MHAOPMATUKK
N eCTEeCTBEHHbIX HayK.

OlnK-1 Orl1K-1.2 MNMpuMeHseT cMCTEMHbIN NOAX04 AN hopManunsauumn NnpuknagHbix 3agad.

OlK-1.3 OcywecTtBnsieT BbIOOP COBPEMEHHBLIX MaTeMaTUY4ECKUX WHCTPYMEHTalbHbIX CpeacTB
anst 06paboTkM M3ydaemMbiX OaHHbIX B COOTBETCTBMU C MOCTABIIEHHOW 3agadvel, aHanusnpyeT U
WMHTEPNPETUPYET NOJMyYeHHble pe3ynbTaThl

OlNK-2.1 CoBeplueHCTBYeT U peanu3yeT HOBble MaTemaTuyeckme MeToabl aHanmsa,
BM3yanusaumm n obpaboTku pasnunyHbIX TUNOB MHOPMaLUK.

Ol1K-2.2 ObocHoBbIBaET U TECTMPYET MartemaTuyeckme MeToabl C NPUMEHEHNEM COBPEMEHHbIX
KOMMNbIOTEPHBLIX TEXHOMOMMI U NaKeTOB NPUKNAaAHbIX NPOrpaMm.

OllK-2.3 PagpabaTbiBaeT cneuuanbHoe MaTematudeckoe obecrnedyeHMe CcuCTeM aHanuaa,
ONTMMU3aUUW, YNPaBEeHNs, NPUHATUS pelleHnin n 06paboTku nHdopmalmu.

OrlIK-2

OrlK-3.1 AHanuaupyet OCHOBHble KIacCbl MaTeMaTUYEeCKMX MOOEeNen W COBPEMEHHbIE
TEXHONOorMM maTemMaTU4ecKkoro MoAenvMpoBaHust C Lenbto Bblbopa nogxoasiien mogenu ans
peLLeHns KOHKPETHOW NPUKNaaHon 3agayn B 06nact npodeccrmoHanbHom AesTENbHOCTH.
OrllK-3.2 TpuMMeHsAeT TEXHOMOrMM MaTeEMaTUYECKOro MOLENNPOBAHUA U BbIYUCINTENBHOMO
3KCNepuMeHTa [Ans NpoBefeHUs KOMMIIEKCHOro MUCCrefoBaHUs HayydHOW WUIM TEXHWYECKOW
npo6remsl.

OrlK 3.3 PaspabaTbiBaeT MeTodbl AN OLEHKM KayYecTBa M afekBaTHOCTM MaTeMaTU4YeCcKMxX
Moaenen.

OlK-3




OlNK-4.1 OemoHCTpupyeT 3HaHWS OCHOBHbIX METOOOoB noucka, cbopa, xpaHeHusi, obpaboTku,
npeacTaBneHns U pacnpocTpaHeHns MHpopMaLmu.
OlK-4.2 Pewaet 3agayn no 3apeKkTMBHON opraHu3auun MHGOPMaLMOHHOro npolecca Ans

OrnkK-4
CHWXXEHUA 3aTpaT pecypcoB.
OlK-4.3 Pewaet 3agaunm npodeccuoHanbHon AOeaTenbHOCTM € yvyeToM TpeboBaHun
NMHopMaLMoHHON 6e30nacHOCTH.
MK-1.1 lMpoBoauT MHGOPMALMOHHBLIM MOUCK AONs pPeLleHMs uccrefoBaTesnibCkMX 3agad C
NCNONb30BaHNEM OTKPbITbIX NCTOYHMKOB MHOPMaLUK 1 cneumnann3npoBaHHbix 6a3 AaHHbIX.
MK-1 MK-1.2 AHanuanpyeT n obpabaTtbiBaeT MHOPMaLUIO MO TEMATHKE UCCIea0BaHUN.
MK-1.3 BblbnpaeT meToabl pelleHnss NocTaBNeHHOW 3a4aun C y4eTOM UMEKLLNXCS PECYpPCoB, a
TakKe TeopeTU4eckoro oO0O0OLWEeHMA HayyHbIX [aHHbIX, Pe3ynbTaTOB 3KCMEPUMEHTOB W
HabnoaeHun.
MK-2.1 ®opmupyeT nnaH NpoBegeHNa Hay4YHO-UccrneaoBaTenbCkMx pabor.
MK-2 MK-2.2 OpraHnsyet cbop 1 nsyvyeHme Hay4yHO-TEXHUYECKON MHOpMaLMM No TeMe NPOBOAMMbBIX
nccnegoBaHum u pas3paboTok.
MK-3.1 Ncnonb3yeT coBpemMeHHble MeToAdbl aHanusa uHdopmauun ana obpaboTkM AaHHbIX,
MOMy4YeHHbIX B pamMKax NpoBeAeHHbIX NCCreJoBaHNN.
nK-3 MK-3.2 WHTepnpeTupyeT nonyvyeHHble peaynbTaTbl WUCCNegoBaHWMW, [AenaeT  BbiBOAbI,
pa3pabaTtbiBaeT pekomeHgauuu.
MK-3.3 CoctaBnsieT ot4yeTbl, 0030pbl, pedepaTbl NO TEMATUKE NPOBOAMMbBIX WUCCRELOBaHUN,
y4yacTByeT B paboTe Hay4YHbIX CEMUHAPOB, HAYYHO-TEXHUYECKNX KOHGEPEHLINIA.
MK-4.1 O6bnagaet 6a30BbIMM 3HAHUAMU B 061ACTM KOMMNBIOTEPHOW rPpaduKn, 3HAET OCHOBHbIE
TUNbI rpadn4ecknx mogernen n TeXHoONornm odpadoTku rpadmyeckon MHopmaLun.
MK-4.2 WVcnonb3yeT MartemaTudeckme MeToabl ANd  pelweHnd 3agad  TPeEXMEPHOro
MK-4 MOZLENMPOBaHNS 1 BU3yanusaumu.
MK-4.3 lMpumeHseT MeToAdbl BM3yanusauun BblYUCIUTENBHOMO 3KCNEepUMMEHTa B MPUKNaAHbIX
3agavax c MCnonb30BaHNEM COBPEMEHHOW Hay4YHOW rpadoukm.
MK-5.1 MNMpumeHsieT TEXHOMNOMMKN 1 anropuTMbl BU3yanu3aumn SaHHbIX, anropuTMbl KOPPEKLMM U
06paboTKn LUMPPOBLIX N306PaKeHU, anropuTMbl MPoLEAyPHON aHuMaLmMn n gpyrue.
K-5 MK-5.2 VMcnonb3yeT coBpeMeHHOe nporpammHoe obecrnedyeHne Ans cosgaHus n obpaboTku

UMpPOBbLIX N306paKeHUIA.
MK-5.3 Peanunsyet noacucteMbl MalUMHHOW rpadukv U reoMeTpu4eckoro MoaenupoBaHus c
NCNoNb30BaHNEM COBPEMEHHBLIX TEXHOMOIMMIN U NaKeToOB KOMMbIOTEPHOW rpaduku.

12.5. MNMpouenypa 3awmTtbl BKP n meToanyeckne pekomeHgaumm ans ctyaeHTa

3awuta BKP npoBoantcss B cooTBeTCcTBUM C [lonoXeHMem O nopsigke npoBeaeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTeribHbIM NporpaMmamMm  BbICLLEro
obpasoBaHns — nporpammam GakanaeBpuarta, nporpammam crneuwanuteTa M nporpammam
MarmcTpaTypbl BOPOHEXCKOro rocyaapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®OoHA OLEHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbIK NepeYeHb BONpocoB Ha 3awuTte BKP

1) AHanus nutepaTtypbl N0 TeMaTuke NPOBEAEHHOro UccreaoBaHus.

2) O6uwasn xapakrepuctmka 1 060CHOBAHHOCTb MMNOTE3 UCCea0BaHUS.

3) O6ocHoBaHue BbIbOpa MaTeMaTMYECKOro annapaTa Ans peweHnsa 3agay BKP.

4) OueHka kayecTBa M afeKBaTHOCTU UCMONb3yeMbix u/unu paspaboTaHHbix B BKP

Moaenen.

5) Ob6ocHoBaHWe BbiIbOpa A3blka NporpamMmMuMpoBaHns Ang pas3paboTkm KOMMbOTEPHOMN

nporpamMmbl.

6) Hay4yHas HOBM3Ha pe3ynbTaToB UCCNEaOBaHUS.

7) [lpakTuyeckas 3Ha4YMMOCTb pe3ynbTaToB UCCeLOBaHuS.

8) O6nacTtb NpakTU4eCcKoro NPUMEHEHNSA pe3ynbTaToB UCCef0BaHUS.

9) O6was xapakTepuctuka WCXOAHOW  MHGOPMauuMM U KOPPEKTHOCTb  ee
NCNosib30BaHuS.




12.6.2. Kputepuu n wkana oueHMBaHuaA pesynbtatoB BKP

[Ana oueHMBaHMA pes3ynbTaToB 3alliMTbl BbIMYCKHOM KBanudukaumMoHHONn paboThbl
ncnonb3yeTcs LKana: KOTIINYHOY, «XOPOLLIOY, «YOOBNETBOPUTESTBHOY,
«HeypoBneTBoputenbHo». COOTHOWEHWE LWKanbl OLUEHUBAHWA pes3ynbTaToB  3aluThbl
BbIMYCKHOW KBanudukaumMoHHOW paboTbl M YPOBHA MOArOTOBNEHHOCTM oOby4valueroca K
peLleHnto npoeccrnoHanbHbIX 3agav:

LWkana oueHok XapakTepucTuka ypoBHSA NOArOTOBNEHHOCTM ODYYalOLLErOCH K peLLIeHmIo
npodeccuoHanbHbIX 3agav

pamoTHO " YeTKo copmynupoBaHa nocTaHoBKa 3agaum,
NPOAEMOHCTPMPOBaH BbICOKUA YPOBEHb TOTOBHOCTW WCMOMb30BaTb HAaBbIKM
BblOOpa, MpOEKTMpOBaHMS, peanu3aumy, OLEHKM KavecTBa W aHanuaa
3 heKTNBHOCTM NMPOrpaMMHOro obecneyeHnss s peleHns 3agay B pasnuyHbiX
npegmMeTHbIx obnacTtax, NPoAeMOHCTPUPOBaH BbICOKUA YPOBEHb FOTOBHOCTU K
NCNOSb30BaHUIO OCHOBHbIX MoAenen MHPOPMALMOHHbBIX TEXHONOrMn 1 cnocobos
OTnunyHo X NPUMEHEHWNsT ONs peleHus 3adady B NMpeAMeTHbIX 006nacTsx, BbIsIBIIEHA APKO
BblpaX€HHas CMNOCOBOHOCTb K CaMoopraHusaumm u camoobpasoBaHMio, YETKO U
KaYeCTBEHHO W3NOXeH Mmatepuan paboTbl, YETKO M KBanMPUUUPOBAHHO AaHbl
OTBETbI Ha BCE [OMOMHUTENbHbIE BOMPOCHI, OT3blB HOCUT MOMOXUTENbHbIN
xapakrep.

O6sa3aTenbHo HanuuMe He MeHee AByx nybnukauum no Tematuke BKP B
n3gaHusix, nHgekcnposaHHbix B PUHL.

KoppekTHo cdopmynupoBaHa MOCTaHOBKa 3adadu, MpPOLEMOHCTPUpPOBaHa
rOTOBHOCTb UMCMONb30BaTb HaBbikv BbIOOpa, MNPOEKTMPOBAHMUSA, peanusauuu,
OLIEHKM KayecTBa M aHanmusa 3EKTUBHOCTU MporpammHoro obecneveHus ons
pelleHns 3adad B pasfuyHbiX MpeaMeTHbIX obnacTax, NPOAeMOHCTPUpOBaHa
FOTOBHOCTb K MCMNOJSIb30BAHNIO OCHOBHbIX MoAernen MH(OPMaLMOHHbBIX TEXHOMOMMI
M cnocoboB WX NPVMEHeHUs ONs pelleHWs 3agay B MpeaMeTHbIX obnacrtsx,
BblIBfleHa CMOCOOHOCTb K CamMoopraHusauMm M camMoobpasoBaHWO, YEeTKO U
KayeCTBEHHO M3MnoxeH matepuan paboTbl, HE Ha BCEe AOMOMHUTENbHbIE BOMNPOCHI
AaHbl VcyepnbiBaloLWmMe OTBETbl, UMEITCH NPeTeH3nn K obbemy BbINOMHEHHOW
paboTbl, OT3bIB HOCUT NOMOXMUTENbHbBIN XapakTep.

ObGsasaTenbHO Hanuuue He MeHee opHow nybnukauum no Tematuke BKP B
n3gaHunsx, nHaekcnmposaHHbix B PUHLL.

XopoLuo

KomMmneTeHTHOCTb B npegMeTHON obnactu npoAeMOHCTpupoBaHa
HeJoCTaToO4HO, nocTaHoBkKa 3agayn chopmynupoBaHa pacnnbiByaTo,
He4OCTaTOMHO YeTKO MPOAEMOHCTPUpPOBaHa FOTOBHOCTb WCMOSb30BaTb HaBbIKM
BblOOpa, MpPOEKTUPOBAHUA, peanu3auun, OLEHKM KadecTBa W aHanusa
3 hEKTUBHOCTN NMPOrpaMMHOro obecneyeHns AnNa peleHnst 3agayqy B pasfnyHbIX
NPegMETHbIX 06MacTaAX, BbIsIBNEHbl HE3HA4YUTENbHbIE Mpobenbl B FOTOBHOCTU K
MCMNOMb30BaHN OCHOBHBLIX MoAenen MHAOPMAaLMOHHBLIX TEXHOMOMMI U cnocoboB
UX NPUMEHEeHMs [ANs pelleHWs 3adad B npegMeTHbIX 0bnactsix, BbISIBMEH
HEBbICOKUI YPOBEHb CMOCOOHOCTEN K CaMoopraHusaumMm M camoobpasoBaHuIo,
N3noxeHne matepuana paboTbl cooepXuT HeveTkMe (OpMYySIMPOBKM U sIBNSAETCA
HenocnegoBaTellbHbIM, OTBETbl Ha OOMNOMHUTENbHbIE BOMPOCHI HEMOMHbIE WMn
cogepXat HETOYHOCTM 1 OLIMBOYHbIE YTBEPKAEHMWS, [AaH NONOXUTENBbHbIN OT3bIB.

yﬂ,OBJ’IeTBOpMTeﬂbHO

Hu3kuii ypoBeHb KOMNETEHTHOCTU B NpeaMeTHOM obnacTu, NoCTaHOBKa 3aga4u
CchopMynMpoBaHa HEYETKO M C MOTPELLUHOCTSIMU, HU3KUIA YPOBEHb TEOPETUYECKON 1
NnpaKkTU4YecKon MOAroTOBKW, HegocTaTouHoe BradeHWe WM Heucnonb3oBaHue
COBPEMEHHbIX WMHMOPMALMOHHLIX TEXHOMOrMI, M3NoXeHue MaTtepuana paboTbl
COAEPXUT HeveTKne PopMyrMPOBKU 1 OLUINBOYHbIE YTBEPXKOEHUS, AaHbl HEBEPHbIE
OTBEeTbl Ha AOMOJNTHUTENbHbLIE BOMPOCHI.

HeynosneTBoputensHoO

12.7. NepeyeHb y4yeOHOM NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06XO0AUMbIX

AnsA NoAroToBKU K 3alnTe U npoueaypbl 3alUTbI BKP
a) OCHOBHasd nuTeparypa:

Ne n/n MCcTOYHMK

OcHoBblI  MH(pOpMaUMOHHO-OubNMorpacmyecknx  3HaHun:  y4ebHO-meToamyeckoe  nocobue /

! E. . M'puwwrHa [v gp.]. — BopoHex : BopoHexckui rocyaapCTBeHHbI yHuBepcuteT, 2015. — 38 c.

MeTognyeckne ykasaHusi Mo OMOPMITEHUIO KYPCOBbIX M BbIMYCKHbIX KBanMdWKaLNOHHbIX paboT:
YyebHo-meToamyeckoe nocobue. — BopoHex: nsgatenosckuii gom By, 2023. — 56 c.




©) nononHUTenebHasa nuteparypa:

Ne n/n MNcToYHmK

Hosukos, 0. H. NogroToBka u 3almTa Maructepckux guccepraumi u 6akanaBpckmx pabor : y4ebHo-
meTogudeckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkt-lNeTtepbypr : JlaHnb, 2021. —

3 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: anst aBTopums.
nonb3oBaTenen.

B) UH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchbl (ouumanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cuctema meHemkmeHTa kadectBa. MTOMTOBAA TOCYOAPCTBEHHAA
4 ATTECTALUMA. OO6wme TpeboBaHus K codepXaHuU M MNOpsSAoK npoBedeHusi. — BopoHex :

BopoHexckuii rocygapcteeHHbIn yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

FOCT 7.1-2003. Bubnuorpadudeckas 3anucb. bubnuorpadgunyeckoe onncanne. Ob6uwme TpeboBaHus
5 n npaBuna coctaeneHus. — Mockea : CtangapTuHdopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.

FOCT 8.417-2002. locypapcTBeHHasi cuctema obecneveHus eaMHCTBA W3MepeHun. EamHuubl
6 Benu4yuH. — Mocksa : CtaHgapTuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml

FOCT 19.402-78. EguHasa cuctema nporpammHon gokymeHtauum (ECIMA). OnucaHne nporpammbl.—

! URL: http://www.internet-law.ru/gosts/gost/24728

Ob6yvalowmnca  OOMOMNHUTENbHO  UCMNOMb3yeT  nuTepartypy, COOTBETCTBYHLLYIO
TemaTuke BKP.

12.8. UHhopMaLMOHHbIe TEXHONOINMKU, UCNONb3yeMble ANA NOANOTOBKMU K 3awuTe U
npoueaypbl 3awmTtbl BKP, Bknoyas nporpammHoe obecrnevyeHne u MHPOpMaLUOHHO-
CnpaBOYHble CUCTEMbI

O6pasoBaTerbHbIN NopTan «ANEKTPOHHbIN yHuBepcuTeT BITY».

URL: https://edu.vsu.ru/;

ONEeKTPOHHble BUBNMOTEYHbIE CUCTEMDI:

- OBbC «YHuepcutetckasa bubnmorteka onliney,

- OBC «KoHcynbTaHT cTygeHTay,

-  OBC «JlaHby.

MporpammHoe obecneyveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OQUCHbIX MPUNOXeHUn ana paboTbl C
AokyMeHTamu, Tabnuuamun n T1.n. (MonOdomc, LibreOffice), MO Adobe Reader, nHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition,
Python (gonyckaetca 3ameHa cneuuanuanposaHHoro [10 BupTyanbHbIM  aHanorom),
MO Matlab.

12.9. MaTtepmanbHO-TeXHUYEeCKoe obecneyeHue:
CneunanunsnpoBaHHasa mebenb, KoMnbloTep (HOYTOYK), MynbTUMeannHoe obopyanoBaHue
(npoekTop, 3KpaH, cpeacTea 3BYKOBOCNPOU3BEOEHNS).

13. OcobeHHOCTU npoBeaeHusa M'MA ana nuy ¢ orpaHUY4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U UHBANMAoB

Ona oby4varowmxca n3 4mcna nuy C OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300OPOBbS U
nHBanugos MA npoBoguTcsa € Y4ETOM OCOBEHHOCTEN UX MCUXOU3NYECKOTO pasBUTUSA, UX
WHOMBUAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUS 340pOBbsl, a TakKkKe B COOTBETCTBMM C
TpebOBaHNAMKN, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHna o nopsgke npoBedeHus
rocydapCTBEHHOM WTOroBoW atTectaumMm no obpasoBaTerbHbIM NporpaMMamM  BbICLLErO
obpasoBaHuss — nporpammam Oakanaspwuarta, nporpammam cneyuanutetra M nporpaMmmam
MarmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcurteta [ Bl'Y 2.1.28 — 2018.
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