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NPOrPAMMA
rOCY[APCTBEHHOW UTOrOBOW ATTECTALIUM

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

2. Mpodunb nogroroBku: MatemaTnyeckme OCHOBbI U NPpOrpaMMupoBaHne
KOMMbIOTEPHOM rpacukm

3. KBanudumkaumsa BbinycKHUKA: MarucTp

4. ®dopma(bl) 0Oy4eHuUs: o4Has

5. YtBepxpgeHa YdyeHbiM coBeTOM dakynbTeTa MpPUKIAgHOM  MaTeMaTukuy,
MHpopmaTnkm 1 mexanunkm (npotokon Ne 5 ot 27.04.2022)

6. YyeOHbIN rop: 2023/2024



7. Uenb rocyaapCTBEeHHOM WTOroBOM aTTecTauuu: onpegerieHne CoOTBETCTBUSA
pe3ynbTaTtoB  OCBOEHWs  oby4yalowmMmncs OCHOBHOM  OBpasoBaTenbHOW  NporpamMmbl
«MaTtemaTuyeckme OCHOBBbI n nporpaMmmupoBaHue KOMMNbIOTEPHOM rpacoukmn»
cooTtBeTcTBYOWMNM TpeboBaHmsam PIrOC no HanpasneHuto nogrotoekm 01.04.02 MNpuknagHasa
MaTemMatMka W MHoOpMaTMKa BbIClEero o00pasoBaHWdA, YTBEPXKOEHHbIW  MNPUKa3oM
MuHo6pHaykm oT 10.01.2018 Ne 13.

8. MecTto rocynapctBeHHOM UToroBom artrectauum B cTpyktype OOIN: bnok b3,
6asoBas YacTb.

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

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oObOpa3oBaTeNbHOM NpoOrpaMmmbl
(koMneTeHUMn BbINYCKHUKOB):

Kopn HasBaHue

O6LenpodeccuoHarnbHble KOMMNETEeHLIUM

OlK-1 CnocobeH peluaTb akTyanbHble 3agadv yHAaMeHTanbHON 1 NPUKINagHoOW MaTtemaTuku

CnocobeH coBepLueHCTBOBaTb U pearnin3oBbiBaTb HOBblE MaTeMaTun4eCkme Mmetonbl pelleHnA
NpuKNaaHbiX 3agad

OrK-2

CnocobeH paspabaTbiBaTb MaTeMaTtuvyeckne MOAENU M NPOBOAUTb UX aHanus npu pelueHum

OrlK-3 .
3agad B obnactm ﬂpO(beCCVIOHaJ'IbHOVI AeATeNIbHOCTU

CnocobeH kKOMBMHMPOBATL M aganTupoBaThb CyLLECTBYOLME UH(OPMAaLNOHHO-KOMMYHUKaLM-
OllK-4 OHHble TEeXHOMorMn Ans pelweHus 3agady B obnactu npodpeccrMoHanbHOW OeATEenbHOCTU C
y4yeToM TpeboBaHuIn MHHOPMALMOHHOW Be3onacHoCTH

lNpodeccnoHarnbHble KOMNEeTEeHL MU

CnocobeH npoBoanTb paboThl N0 06paboTke M aHanM3y Hay4YHO-TEXHUYECKON MHJoOpMaLnK,

MK-1 pe3ynbTaToB UCCeoBaHUN.

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

MK-3 CnocobeH obpabatbiBaTb, UHTEPNPETUPOBaTh, OHPOPMNATL U npeAcTasnsTh
npogeccmoHanLHoMy obLLecTBY pe3ynbTaTbl NPOBEeAEHHbLIX UCCNEL0BAHUNA.

K4 CnocobeH NpUMEHATb MaTeMaTM4ecKUe U KOMMbIOTEPHblE METOAbl AN pelleHust 3ajad
TPEXMEPHOro MOAENNPOBAHMWSA U BU3yanu3auum

K-5 CnocobeH k pa3paboTke anropuTMUYECKMX W NpPOrpaMMHbIX pelleHWn B obnactu

NPOrpaMMmnpoBaHNA KOMMbLIOTEPHOW rpadunku

11. O6bem rocyaapcTBEHHOW MTOrOBOW aTTecTauMuM B 3a4eTHbIX eAuHMUax / ak.
yac. — 12 /432

12 Tpe6oBaHusa k BKP

O6wme TpeboOBaHUA:

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

- BKP o6s3aTtenbHO npoxoauT NPOBEPKY OPUIMHANbHOCTM B cucTeme AHTunnarmart.
PekomeHayeMbI NPOLEHT OPUIMHaNbHOCTK TeKCTa cocTaBndeT He meHee 70%.

- pPeKoOMeHOyeMO€e KOMMYECTBO MCMOSb3yeMbIX UCTOYHUKOB - HE MeHee 15; npm aTom
CCbIfIKW Ha WHTEPHET-pecypcbl OOMKHbI cocTaBnatb He 6onee 50% oT obwero uucna
NCTOYHWNKOB.

- obsizatenbHbiM  anemeHToMm BKP ABNAETCA npoBedeHne BblYUCITUTENbHOIO
9KCMepUMEHTA C MOMOLLbI CaMOCTOSATENBbHO pa3paboTaHHOro NporpaMMHOro npoaykra mnw/
N C NOMOLLbIO CUCTEM KOMMBIOTEPHOM MaTEMATUKMN N NAKETOB MHXEHEPHbIX NPOorpamMm.



- HeobXoaAMMbIM YyCroBMEM nofiydyeHuUss oueHkn «OTNUYHO» SBMSIETCA Hanuune He
MeHee OByx nybnukauum no tematuke BKP B usgaHusx, uHgekcupyembix B PUHL, a
NoSTly4YEHMsT OLIEHKN «XOPOLLO» - Hannyme He MeHee OAHON nybnukauuu.

- npu opopmrnieHnn BKP pekomeHayeTcs NpuaepKmMBaTbCA akTyanbHbIX METOANYECKUX
yKasaHun.

12.1 MNopspok BbinonHeHust BKP

MogrotoBka BKP BbinonHsieTcss obyyarowmmcs Ha NPOTSKEHUN 3aKNKYUTENBHOIO roga
obyyeHns, ABNAETCA NPOBEPKON KayeCcTBa MOSlyYEHHbIX TEOPETUYECKMX  3HaHWUM,
NpPaKTU4eCKNX yMEHUM n HaBbIKOB, chopMMpOBaHHbIX 0OLLEKYNBbTYPHbIX
N NpodeccuoHarnbHbIX KOMNETEeHL M, MO3BONALWNX peLllaTb NpodeccuoHarnbHble 3a4a4n.

Y1BepxaeHne tem BKP, HasHauyeHue pykoBoguTeneun, opraHusauuns BbinonHeHuss BKP
onpegensieTcsd TpeboBaHUAMU, U3NOXEHHbIMU B [lonoxeHMM O nopsigke npoBeneHns
rocygapCTBEHHOW MWTOroBOoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamM  BbICLLEro
obpasoBaHus — nporpammam Gakanaepuarta, nporpammamMm crneumanutetTa u nporpammam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.

K 3awmuTte BKP gonyckaeTca obyvaroLwmics, ycnewHo 3asepLumnBLInn B NOMHOM obbeme
ocBoeHne OOl B COOTBETCTBUM C Y4EOHLIM MAAHOM, MOSIHOCTbIO BbINOSIHMBLUMIW 3agaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXAAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNagHON MaTeMaTUKu,
MHOPMATUKN N MEXaAHUKM NO NpeAcTaBreHuto 3aBeayowmx kadegpamu. lNepeyeHs Tem BKP
AoBOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

[MepeyeHb NpUMEpPHbIX TEM  MarucTepckux  gucceptauun  paspabaTbiBaeTcs
npenogasatenaMn  Bblnyckawwen kKadegpbl. [llpumepHasa TemaTvka  MarMcTepcKkmx
auccepTtaumn  obcyxgaeTcs Ha 3acefaHun  Bbinyckawowen kKadenpbl W yTBep)KOoaeTcs
3aBefyowmm kadgenpomn.

3apaHue Ha BbinosiHeHne BKP BbigaeTcs CcTyaeHTy nocne yTBepXaeHus TeMbl YUYeHbIiM
coBeTOM (haKkynbTeTa NPUKIIagHOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIN NepeyeHb Tem BKP

1) Knactepusaums nsobpaxeHuin Ha OCHOBE HEYETKUX Mep CXOACTBaA.

2) AnropuTmbl BU3yanmsauum TPEXMEPHbIX CLIEH N OOBEKTOB BOKCENbHOWM rpadouku.

3) PaspaboTka aKCnepTHOM CUCTEMBI AN MPUHATUS arpOTEXHOMNOMMYECKNX peLLeHnin Ha
OCHOBE LIBETOBOrO aHanvM3a CHUMKOB MOSEN.

4) CermeHTaumsa oopMeHHbIX ANIEMEHTOB KPOBU HA MEOULMHCKNX N30BpaXKeHUsIX.

5) WccnepoBaHne xapaKTepuUCTUK BHUMaHus YenoBeka onepaTtopa npu BOCMAPUATUM
NMHopMaLuKn ¢ 3KpaHa gucnnes.

6) Peanusaumss MeTOda KOHEYHbIX 3NIEMEHTOB W  BU3yanu3auusi MNOJSTyYeHHbIX
pes3ynbTaToB.

7) MeTogbl MOAENUPOBaHWS, CrnaxuBaHWs W BuU3yanusauunm MNOBEPXHOCTEN U
TPEXMEPHbIX OOBbEKTOB.

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

9) MopgenvpoBaHue n BU3yanusaunsa ABMKEHNST MEXaHUYECKUX CUCTEM.

10) YncneHHble MeToabl peLLEeHNs KpaeBbIxX 3ag4ayq Ha reoMeTpuYecknx rpagax.

11) Anroputmbl 06paboTkn TpéxmepHbix mogenen. ®penmopk Qt (C++). CnnanHoBble
MoAenu.

12) CermeHTauns n3obpaxeHuin Ha OCHOBE MypaBbUHbLIX arrOPUTMOB.

13) PaambiTne wn306paxeHns W MNOBbILEHWE KOHTpacTa UNbLTPOM aHU3OTPOMHOM
anddysmnm npm obpaboTke n3obpakeHUNn.

14) Cos3gaHue pegaktopa ans RAW dopmaTta nsobpaxeHus.



12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHbINA JIUCT;

— cofepxXaHue;

— CMMCOK COKpaLLeHUn (ecnun B 3TOM eCTb HeobxoamMmocTb!);
— BBEEHME;

— OCHOBHas 4acTb;

— 3aKIYeHne;

— CMNCOK UCMNOJSIb30BaHHbIX NCTOYHMKOB,

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k ctpyktype BKP:

CopaepxaHue BKMOYaeT HaMMEHOBaHMS BCEX pasdenos, nogpasaenos (rnas, naparpados),
NYyHKTOB (€CNM OHN UMEIDTCSH) C YKa3aHNEM HOMEPOB CTPaHWL, Ha KOTOPbIX pa3MeLlaeTcs Havano
MaTepuana pasgena, nogpasgerna, rnasbl, naparpada, nyHkra. Bo BBeaeHnn oboCHOBLIBaETCS
BbIOOp TeMbI, onpeaensemMbli ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONpOCOB,
HeoOXoOUMbIX [N ee pelleHus; onpegensietca uUenb paboTbl C ee pacyfieHeHMeM Ha
B3aMMOCBSI3aHHbIN  KOMMSIEKC 3afad, nogfiexawmx peweHuto, [Ons  packpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT UCCrefoBaHWUs, MUCMoNb3yeMble MeTodbl aHanusa W nuTepaTypHble
NCTOYHUKM; onpeaensaeTcst CTpyKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs coaepXaHne BbIMyCKHOM KBannukaunmoHHon paboThbi.

lMepBas rnaBa HOCUT, KaKk nMpaBuno, obueTteopeTndecknn (MeToaosIorM4yeckmnin)
xapaktep. B Hel Ha oOcHoBe u3yvyeHMs paboT OTeYeCTBEHHbIX U 3apybexHbIX aBTOpPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb Mccrnegyemon npobnembl, paccMaTpuBaroTCs
pasnuyHble noaxoAbl K peLleHuto, AaeTcd MX oueHka, 0BOCHOBbLIBAKTCA M M3nararTcs
COBCTBEHHbIE MO3UUUKM CTydeHTa. JTa r[naBa CNYXWUT TeopeTndyecknm oBoCHOBaHMEM
nccnegoBaHuii, NPoBeAEHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxogMmo npoBOAMTb HA OCHOBE aHanu3a COBPEMEHHOro
COCTOSHUS U TEHOEHUUIN pa3BUTUS NPoGrembl.

Bo BTOoponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTtenbHoe U
MaTtemartmyeckoe onucaHue. [ns BKP, cBasaHHbIX ¢ pa3paboTkon MHPOPMAaLUMOHHBLIX CUCTEM U
NCNosib3oBaHMEM MHAOPMALIMOHHBLIX TEXHONOIMMK, B coaepXaTenbHON NOCTaHOBKE MPUBOLSTCS
CCbIfIKW Ha AOKYMEHTbI, perfnameHTupyolme npouecc PyHKLMOHNPOBAHNSA UHEOPMAaLMOHHOM
CUCTEMbI; OCHOBHble MOKasaTenu, KOTopble [OOMKHbl OblTb  OOCTUrHYTbI B YCIOBUSIX
aKcnnyaTaumMm MHAPOPMAaLUMOHHOW CUCTEMBI; OFPaHUYEHNS Ha BPEMS pellueHUsi NOCTaBIEHHON
3ajavn; CpoKM Bblgaum MHGOpMauuK; cnocobbl opraHu3aumm aumanora Jenoseka
C MHPOPMALIMOHHOM CUCTEMOW CpeacTBaMyM  MMEKLEroca MHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXOOHOM WHopmauun (dopma npeactaBneHns CcoobLlieHun, onucaHue
CTPYKTYPHbIX €AuHWUL, NEPUOLUMYHOCTb BblAaun MHGOPMaLMU UMM YacToTa MOCTYNMeHus),
TpeboBaHuA K opraHusaumm cbopa M nepefadn BXOAHOW MHAOPMaLMK, €€ KOHTPOSib U
KOPPEKTUPOBKA.

B maTemaTnyeckonm noCTaHOBKE BLIMOSHSAETCA (hopmanusaumsa 3afayu, B pesynbTaTte
KOTOPOW oOnpeaensieTcss COoCTaB MNepPeMEHHbIX, KOHCTaHT W WX Kraccudukaums, Buabl
OrpaHM4YeHU Ha nepeMeHHble U MaTeMaTuyeckue 3aBUCUMOCTU MeXOy MNepeMeHHbIMMU.
YcTaHaBnuBaeTcsl Kracc, K KOTOPOMY OTHOCUTCS pellaeMas 3agada, W npuBoguTcd
CpaBHUTENbHbIA aHanM3 MeToaoB pelleHns Ans Bblibopa Hanbonee adhpekTmBHOrO meToaa.
MpuBoamTcs 0BOCHOBaHME NPUHATLIX OOMNYLEHWA W NPeanockiNok npu dopManusaumm m
Bblbope meToaa peleHus. OnpegenseTcs obwasa nocnefoBaTeNbHOCTb PELLEHNS 3a4a4u.

B aton Xe rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHWUN, OnucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx aPEKTUBHOCTH.

Ona BKP, cBs3aHHbIX C pa3paboTkon MHAOPMAaLMNOHHBIX CUCTEM U WUCMNOSb30BaHUEM
NHPOPMALMNOHHbBIX TEXHOSTOMMIN, HEOBXOAMMO YAENUTb BHUMaHMe BonNpocam opraHu3auumn 6a3



AaHHbIX M 6a3 3HaHuK, TpeboBaHWAM K opraHusaumm cbopa, nepegayn U KOHTPOSS
MHdOpMauuK.

O6ocHoBaHuMe Bbibopa unu paspaboTku TEXHUYECKOro obecneveHns NHPopMaLNoOHHON
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHumsaumm n yHKLMoHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN NOKanNbHbIX U rNob6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecneveHme OOMMKHO BKIOYaTh CTPYKTYpPY NPOrpamMmMHO-METOANYECKOro
Komnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cnocobbl peanusaumm MOHUTOpa
YNpaBreHns HWKHUMW YPOBHSMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZa 1 BbiBOAA MHpOpMaunn.

Ecnn BKP nocssilleHa pelleHno KOHKPETHOW NpUKNagHOW 3ajadn, TO pesynbTaThbl
BbIYUCIIUTENBHOIO 3KCNEpPUMEHTa U/MnNn aHanua pelleHns 3agadum uenecoobpasHo BblAenntb
B OTAENbHYO rnasy (pasgen).

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

Ob6saszatencHbiMn  ans BKP  gaBnsaiTca  normyeckas CBA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pa3BUTUE OCHOBHOW TEMbI Ha MPOTSXKEHUN BCEN paboThl.

B 3aknioyeHun norvyecku  nocnefoBaTenbHO  U3naralTcs TeopeTuyeckune U
npakTUyYeckne BbIBOAbI M NPensioXeHusi, K KOTOPbIM Mpulen CTyaeHT B peasynbTaTe
nccnepoBaHns. OHM JOMMKHBI BbITb KPaTKUMK, YETKUMK, AAOLLMMKN NOSTHOE NpeacTaBreHne o
coaepXxaHun, 3Ha4MMOCTN, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTU pa3paboTok.

B npunoxeHna cnegyeTr NOMECTUTb BcCNOMOraTeribHbl  MaTepuars, KOTopbiM npw
BKMIOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NMPOMEXYTOYHbIE TeopeTUYeckue BbIKNagKM W pacyeTbl, HeKoTopble [oKasaTernbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMMbl, UAMOCTPALUK BCNIOMOraTeNbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE MNOSIBNEHUSA CCbISIOK HA HUX B OCHOBHOM TEKCTe
paboTbl. KonmMyecTBO MNpunoxeHnn B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTb WX
BBeAeHus B paboTy. [pn odhopmMnieHnn NpUnoXeH1s yKkasbliBaeTCsa HE TOMbKO ero HoMep, HO U
Ha3BaHWe nMpuUroXeHus, oTpaxawwero ero cytb. B kadectBe ob6pasua odopmneHus
NPUNOXEHUIN MOXHO BOCMNOJSIb30BaTLCSA NPUNOXKEHUAMUN JAaHHOMO METOLAMYECKOrO Nocobus.

12.4 Pe3ynbTatbl O0O0y4YeHMs, XapakTepu3ylliMe rOTOBHOCTb BbIMYyCKHUKA K
npoceccnoHanbLHON AeATeNIbLHOCTHU, NpoBepsieMble Ha 3awmute BKP:

Koabl Koo n HanmeHoBaHne
KOMNEeTEeHLNNn WHOMKaTOPOB AOCTUXKEHUS KOMMEeTEHUNN

OlK-1.1 PewaeT TunoBble 3agayn C y4eTOM OCHOBHbIX MOHATMM U OBLUMX 3aKOHOMEPHOCTEN,
copMynupoBaHHble B pamkax 0asoBbiX  OUCUMMIMH  MaTeMaTtukv,  MHAOPMATUKK
N eCTEeCTBEHHbIX HayK.

OnMK-1 OrlK-1.2 MNMpuMeHSeT cMCTEMHLIN NoAXo4 AN hopManunsauumn NnpuknagHbix 3agad.

OlK-1.3 OcywecTtBnsieT BbIOOP COBPEMEHHBLIX MaTteMaTU4eCKUX WHCTPYMEHTarbHbIX CPeacTB
anst 06paboTkM M3ydaemMbiX OaHHbIX B COOTBETCTBMU C MOCTABIIEHHOW 3agaqvel, aHanuanpyeT u
WMHTEPNPETUPYET NOJMyYeHHble pe3ynbTaThl

OlNK-2.1 CoBepLueHCTBYeT U peanu3yeT HOBble MaTemaTuyeckue MeTodbl aHanuaa,
BM3yanusaumm n obpaboTku pasnunyHbIX TUNOB MHOPMaLUK.

Ol1K-2.2 ObocHoBbIBaET 1M TECTMPYET MatemaTuyeckme MeToabl C NPUMEHEHNEM COBPEMEHHbIX
KOMMNbIOTEPHBLIX TEXHOMOMMI U NaKeTOB NPUKNAaAHbIX NPOrpaMm.

OllK-2.3 PagpabaTbiBaeT cneunanbHoe MaTematudeckoe obecrnedeHne CUCTEM aHanusa,
ONTMMU3aUUW, YNPaBIEHNUs], NPUHATUS pelleHnin n ob6paboTkm nHdopmaumm.

OrlIK-2

OrlK-3.1 AHanuaupyet OCHOBHble KIacCbl MaTeMaTUYEeCKMX MOOEeNen W COBPEMEHHbIE
TEXHONOorMM maTemMaTU4ecKkoro MoAenvMpoBaHust C Lenbto Bblbopa nogxoasiien mogenu ans
peLLeHNs KOHKPETHOWM NPUKNaaHoM 3agayn B 06nacTu npodeccrmoHanbHoM AeATeNbHOCTHU.
OrllK-3.2 TpuMMeHseT TEXHONOrMM MaTeEMaTUYECKOro MOLENMPOBAHUA U  BbIYUCINTENBHOMO
3KCMepuMMeHTa [Ans NpoBefeHUs KOMMIIEKCHOrO MWCCreaoBaHus HayydHOW WUIM TEXHWYECKOW
npo6remsl.

OrlK 3.3 PaspabaTbiBaeT MeToAdbl O OLEHKM KadecTBa M ageKkBaTHOCTM MaTeMaTU4eCcKuX
MoJenen.

OlIK-3




OlMNK-4.1 OemMoHCTpupyeT 3HaHWS OCHOBHbIX METOOOoB noucka, cbopa, xpaHeHusi, obpaboTku,
npeacTaBneHns U pacnpocTpaHeHns MHpopMaLmu.
OlK-4.2 Pewaet 3agayn no acpekTMBHON opraHvM3aumnm WHGOPMaLMOHHOro npouecca Ans

OrnkK-4
CHWXXEHUA 3aTpaT pecypcoB.
OlK-4.3 Pewaet 3agaunm npodeccuoHanbHon AOesaTenbHOCTU € yvyeToM TpeboBaHun
NMHopMaLMoHHON 6e30nacHOCTH.
MK-1.1 lMpoBoauT MHGOPMALMOHHBLIM MOUCK AONs pPeLlleHUs uccrefoBaTesibCkMX 3afad C
NCNONb30BaHNEM OTKPbITbIX NCTOYHMKOB MHOPMaLUK 1 cneumnann3npoBaHHbix 6a3 AaHHbIX.
MK-1 MK-1.2 AHanuaunpyeT n obpabaTtbiBaeT MHOPMaLUIO MO TEMATHKE UCCIea0BaHUN.
MK-1.3 BblbnpaeT meToapbl pelleHnss NoCTaBNEHHON 3agayvn C y4eTOM MMEIOLLINXCS 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 nayvyeHme Hay4yHO-TEXHUYECKON MHGOpPMaLMM No TeMe NPOBOAMMbBIX
nccnegoBaHum u pas3paboTok.
MK-3.1 Ncnonb3yeT coBpemMeHHble MeToAdbl aHanusa uHdopmauun ana obpaboTkM [aHHbIX,
MOMy4YeHHbIX B pamMKax NpoBeAeHHbIX NCCreJoBaHNN.
nK-3 MK-3.2 WHTepnpeTupyeT nony4vyeHHble pe3ynbTaTbl WCCNeoBaHUK, [AenaeT  BbIBOAbI,
pa3pabaTtbiBaeT pekomeHgauuu.
MK-3.3 CoctaBnsieT ot4yeTbl, 0030pbl, pedepaTbl MO TeMaTUKE NPOBOAUMBIX WCCMNEAOBaHWUN,
y4yacTByeT B paboTe Hay4YHbIX CEMUHAPOB, HAYYHO-TEXHUYECKNX KOHGEPEHLINIA.
MK-4.1 O6bnagaet 6a30BbIMM 3HAHUAMU B 0611ACTM KOMMNBIOTEPHON rpadpukn, 3HAET OCHOBHbIE
TUNbI rpadUYEeCcKMX Moaenen n TeEXHONorn obpadoTkm rpadouyeckon nHopmaumu.
MK-4.2 Vcnonb3yeT MartemaTudeckne MeToabl ANa  pelweHna 3agad  TPEXMEPHOro
Mik-4 MOZLENMPOBaHNS 1 BU3yanusaumu.
MK-4.3 lMpumeHseT meTodbl BM3yanusauuMu BblMUCIUTENLHOrO 3KCNepuMeHTa B NPUKagHbIX
3agavax c MCnonb30BaHNEM COBPEMEHHOW Hay4YHOW rpadoukm.
MK-5.1 MNMpumeHsieT TeXHONOMMKN 1 anropuTMbl BU3yanu3aumn SaHHbIX, anropuTMbl KOPPEKLMM U
06paboTKn LUMPPOBLIX N306PaKeHU, anropuTMbl MPoLEAyPHON aHuMaLmMn n gpyrue.
K5 MK-5.2 Vcnonb3yeT coBpeMeHHoe nporpammHoe obecnedeHue ans cosgaHus u obpaboTkm

UMpPOBbLIX N306paKeHUIA.
MK-5.3 Peanunsyet noAcucteMbl MalUMHHOW rpadukM U reoMeTpu4eckoro MoaenupoBaHus c
NCNoNb30BaHNEM COBPEMEHHBLIX TEXHOMOIMMIM U NakeToB KOMMbIOTEPHOW rpaduku.

12.5. MNMpouenypa 3awmtbl BKP n meToanyeckne pekomeHgaumm Ans ctyaeHTa

3awuta BKP npoBoauntcss B cooTBeTCcTBUM C [lonoxeHMem O nopsiake npoBeneHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHns — nporpammam 6Gakanaespuarta, nporpaMmmamMm crneumanutetTa U nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyaapctBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB Ana 3awuTtbl BKP

12.6.1. NpumMepHbLIN NepeYeHb BONpocoB Ha 3awuTte BKP

1) AHanus nutepaTtypbl N0 TeMaTuKe NPOBEAEHHOIO UCCNeOBaHNS.

2) Ob6was xapakrepuctmka n 060CHOBaHHOCTb rMNOTE3 UCCNEeLOBaHWS.

3) O6ocHoBaHuWe BbIbOpa MaTeMaTMYECKOro annapaTa Ans peweHns 3agay BKP.

4) OueHka kayecTBa M afeKkBaTHOCTU MCMNONb3yeMblx U/vnu paspabotaHHbix B BKP

Moaenen.

5) Ob6ocHoBaHMe Bbibopa A3blka NPorpamMMmMpoBaHnNSa Ans pas3paboTku KOMMNbIOTEPHON

nporpamMmbl.

6) Hay4Hasi HOBU3Ha pe3ynbTaToB UCCEeLOBaHUS.

7) [lpakTnyeckas 3Ha4YMMOCTb Pe3ynbTaToB UCCNeoBaHNS.

8) ObnacTtb NpakTU4eCcKoro NPUMEHEHNSA pe3ynbTaToB UCCea0BaHUS.

9) O6was xapakTepuctuka WCXOAHOW  MHGOPMauMM U KOPPEKTHOCTb  ee
NCNosib30BaHus.




12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[na oueHMBaHMA pe3ynbTaToB 3alinTbl BbIMYCKHOM KBanNUUKauMOHHOMW paboTbl
ncnonb3yeTcs LKana: KOTIINYHOY, «XOPOLLIOY, «YOOBNETBOPUTESTBHOY,
«HeypoBneTBoputenbHo». COOTHOWEHWE LWKamnbl OUEHUBaHUS pe3ynbTaToB  3alMThbl
BbIMYCKHOW KBanudukaumMoHHOW paboTbl M YPOBHA MOArOTOBNEHHOCTM oOby4vatloueroca K
peLleHnto npoeccnoHanbHbIX 3agaq:

LWkana oueHok XapakTepucTuka ypoBHS NOArOTOBNEHHOCTU 0By4aloLerocs K peLueHuto
npodeccnoHanbHbIX 3agad

'pamoTHO " 4YeTKo cchopMynupoBaHa nocTaHoBkKa 3apaun,
NPOAEMOHCTPUPOBAH BbLICOKUA YPOBEHb FOTOBHOCTU WCMONb30BaTb HaBbIKK
BbiOOpa, NPOEKTMPOBaHUSA, peanusauuu, OLUEHKM KayecTBa W aHanu3a
a(pPEKTUBHOCTN MNporpammMHOro obecrnevyeHnss [AOnNs  pelweHns 3ajady B
pasnuyHbIX NpeamMeTHbIX obnacTax, NPOAEMOHCTPUPOBAH BbICOKUA YPOBEHb
FOTOBHOCTU K UCMOSIb30BAHUIO OCHOBHbIX MoAernen MHEGPOPMAaLMOHHbIX
OTnunyHo TEXHOMOrMM 1 cnNocoboB UX NPUMEHEHUST AN pelleHnsa 3ag4ad B NpegMeTHbIX
obnacTsx, BbiiBNEHA SPKO BblpaXeHHasi CMOCOOHOCTb K camoopraHusaumm u
camoobpa3oBaHuio, YETKO M Ka4YEeCTBEHHO U3NOXEH Matepuan paboTbl, YETKO U
KBanM@UUUPOBaHHO [aHbl OTBETbl Ha BCE OOMOJSIHUTENbHbIE BOMPOCHI, OT3bIB
HOCUT MOMNOXUTENbBHbIN XapakTrep.

Obna3atenbHO Hanuume He MeHee AByx nybnukauumn no tematuke BKP B
n3gaHusx, nHaekcnpoBaHHbix B PUHL.

KoppekTHO cchopMynupoBaHa NOCTAHOBKA 3ajadn, NPOAEMOHCTPUpPOBaHa
rOTOBHOCTb WCMOMb30BaTb HaBblkM BbIOOpa, NPOEKTUPOBAaHMUSA, peanu3aunu,
OLIEHKWN KayecTBa M aHanusa acpeKTMBHOCTU NporpammMHoOro obecneyeHns ans
pelleHns 3agay B pasnu4yHbIX NPegMeTHbIX 0bnactax, NPOAEMOHCTPUPOBaHa
FrOTOBHOCTb K  WCMOMNb30BaHWIO OCHOBHbIX MoAenen MHPOPMAaLMOHHbIX
TEXHOMNOIrMN U CNocoboB MX NPUMEHEHUSA ANsl pelleHus 3adad B NpeaMeTHbIX
obnacTsx, BbisiBieHa CMOCOBHOCTbL K cCamoopraHu3auum u camoobpas3oBaHuio,
YETKO M Ka4yeCTBEHHO U3MNOXEH MaTepuan paboTbl, HE Ha BCE AOMOSMHUTENbHbIE
BOMPOCHLI [AaHbl MCYepnbiBalOLMEe OTBETbI, UMEKTCHA MPeTeH3nn K o0bbemy
BbINOSIHEHHOW PaboTbl, OT3bIB HOCUT MOSTOXUTENbHbLIV XapakTep.

ObsasatenbHO Hannyne He MeHee ofHow nybnukaumy no Tematuke BKP B
n3gaHusx, nHgekcmpoBsaHHblx B PUHLIL.

KoMmneTeHTHOCTE B npegMeTHoOM  obnactm  NPOAEMOHCTPUpPOBaHa
HeJOCTaTOYHO, MOCTaHOBKA  3afjayn  cpopMynupoBaHa  pacnnbiBYaTo,
HeJOCTaTOYHO YETKO NPOAEMOHCTPUPOBAHA FMOTOBHOCTb MCMOSb30BaTh HABbIKA
BblOOpa, NPOEKTMpPOBaHWS, peanu3auuu, OLEHKM KadecTBa W aHanusa
3(pPEKTUBHOCTN MNporpammMHOro obecrnevyeHnss AN peleHus 3ajavy B
pasnu4yHbIX MpeaMeTHbIX 0bnacTsaX, BbIsiBNIEHbl HE3HAYUTENbHblIE Npodernbl B
YaosneTBOpUTENbHO FOTOBHOCTM K UCMNOMb30BaHUIO OCHOBHbIX MoAernen WMHEPOPMAaLMOHHbIX
TEXHOMOIMIN U CNocoboB MX NMPUMEHEHUS ONS pelleHus 3a4advy B NpeaMETHbIX
obnacTsix, BbIsIBNEH HEBbLICOKMIA YPOBEHb CMOCOBHOCTEN K cCamoopraHm3aumm u
caMoobpa3oBaHuio, U3NoXeHne MaTepuana paboTbl COOEPKUT HedveTKkMe
hOpMYNNPOBKU " aBnsieTcs HenocrnegoBaTesbHbIM, OTBETHI Ha
OOMOSMHUTENbHBbIE  BOMPOCHI  HEMOSHbIE WM COAEepXaT HETOYHOCTU U
OWNBOYHbIE YTBEPXKAEHWS, AAH MOMNOXUTENbHbIA OT3bIB.

HW3kniA ypoBEHb KOMMETEHTHOCTU B NPEeAMETHOW o0nacTu, MoCcTaHOoBKa
3afjayn copmyrnmpoBaHa HEYEeTKO WM C MOrpPeLHOCTSIMUA, HU3KUA YPOBEHb
TEOPEeTUYECKON N MPaKTUYECKON MNOArOTOBKW, HEAOCTATOYHOE BrafieHuMe WUnu
HEWCnonb30oBaHNE COBPEMEHHbIX MH(OPMALMOHHBLIX TEXHOMOIUI, U3IOXEHne
MaTepuana paboTbl COOAEPXUT HeyeTkne ¢OPMYNUPOBKM U OWNBOYHbIE
YTBEPXAEHUS, AaHbl HEBEPHbIE OTBEThI HA AOMNONHUTENBbHBIE BOMPOCHI.

XopoLuo

HeyaooBneTBoputensHo

12.7. NepeyeHb y4yeOHON NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06Xo0AUMbIX
ANA NoAroToBKM K 3awmTe u npoueaypsl 3awmtbl BKP

a) OCHOBHas nutepaTypa:
Ne n/n NcTouHmk

1 OcHoBbI  MHOpMaLUNOHHO-OMBNMorpadmnyeckux 3HaHu:  ydebHo-meToamyeckoe nocobue /
E. N. MpuwwHa [n ap.]. — BopoHex : BopoHexckui rocyaapcTBeHHbIn yHnuBepcuteTt, 2015. — 38 c.
2 MeTogunyeckne ykasaHus No 0OPMIIEHMIO KYPCOBLIX M BbIMYCKHbIX KBaNM@UKaLMOHHbIX paborT:




YyebHo-MeToan4eckoe nocobue. — BopoHex: nsgatensckmi gom BlIY, 2019. — 48 c.

Hosukos, KO. H. lNogrotoBka 1 3aluta MarMcTepckux amccepraumin u GakanaBpckux paboTt :
yyebHo-meToandeckoe nocobue / HO. H. HoBukoB. — 2-e u3g., ctep. — Caxkr-leTepbypr : JlaHb,
2021. — 32 c. — ISBN 978-5-8114-1449-9. — TekKkCT : aNeKTPOHHbIN // JlaHb : SNEeKTPOHHO-
bubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/168825 — Pexwum goctyna: ans
aBTOPU3. NONb3oBaTENEN.

6) gononHuTenbHaa nuTepartypa:

Ne NCTOYHKK
n/n
duckanos, B. [0. HayuHo-uccneposatenbckad pabota MarMcTtpaHToOB U MNOArOTOBKA
4 Maructepckon gucceptaumm : ydyebHoe nocobue / B. [. duckanos. — Bonrorpag : BIA®K,
2018. — 156 c. — TekCT : aneKkTpOoHHbIN // JlaHb : anekTpoHHO-6ubnuoTevHasa cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons asTopu3. Nonb30BaTenen.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnanbHble pecypchbi

WHTEpPHET):
Ne n/n Pecype
CT BIry 2102 - 2015 Cwuncrema ™MeHeokmeHTa kadectBa. WTOIOBAA
5 FTOCYOAPCTBEHHAA ATTECTAUMA. Obwwue TpeboBaHus Kk cogepXaHuo M Mopsook
npoBegeHus. — BopoHex : BopoHexXckunin rocygapcTBeHHbl yHuBepeuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu 2783 UI'A .
FOCT 7.1-2003. Bubnuorpaduyeckas sanucb. bubnuorpaduyeckoe onucaHue. Ob6wue
6 TpeboBaHusa 1 npasuna coctaenenns. — Mocksa : CtangaptuHgopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.
FOCT 8.417-2002. TocypapcTBeHHass cucteMa obecrneyeHns eauHCTBA W3MEPEHUN.
7 EanHunupbl BennunH. — Mocksa : CtaHgapTuHdgopm, 2010. — 32 c.
URL.: http://vsegost.com/Catalog/84/8435.shtml
FOCT 19.402-78. EguHaa cuctema nporpammHon pokymeHtauum (ECIMAO). OnucaHune
8 nporpaMmmel. — 2 c. (Aata nocnegHero naMmeHenus 21.12.2017). — URL: http://www.internet-
law.ru/gosts/gost/24728
9 Mpumepbl Gubnuorpadmyeckoro onnucaHus.
URL.: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf

O6y4atowmics fONONHUTENBHO UCMONb3yeT nuTepaTypy, COOTBETCTBYIOLLYIO TemMaThKe

BKP.

12.8.

MHCbOpMaLWIOHHbIe TeXHOJIO'Mn, ucnosib3yembie Ans noarotToBKu K 3alliuTte U

npoueaypbl 3awmTtbl BKP, Bkntoyas nporpammHoe oGecne4vyeHne n MHGOPMaLMOHHO-
cnpaBoO4YHble CUCTEMbI
O6pa3soBaTenbHbIN NopTan «ANEKTPOHHbIN yHMBepcuTeT BITY».

URL:

https://edu.vsu.ru/;

ONEeKTPOHHble BUBNMOTEYHbIE CUCTEMDI:

- OBC «YHuepcutetckasa bubnmorteka onliney,
- OBC «KoHcynbTaHT cTygeHTay,

- OBC «JlaHby.

lMporpammHoe obecneveHune:
OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OQUCHbIX MPUNOXeHUn ana paboTbl C
AokymeHTamu, Tabnvuammn n 1.n. (MonOdumc, LibreOffice), MO Adobe Reader, nHtepHet-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition,
Python (gonyckaetca 3ameHa cneumanuanpoBaHHoro [10 BupTyarnbHbIM — aHanorom),
MO Matlab.

12.9.

MaTtepuanbHo-TexHUu4yeckoe oGecneyeHue:


https://edu.vsu.ru/

CneuunanunsnpoBaHHasa mebenb, KomnbtoTep (HOYTOYK), MynbTUMeannHoe obopyagoBaHme
(npoekTop, 3KpaH, cpeacTaa 3BYKOBOCNPOU3BEOEHNS).

13. Oco6eHHOoCcTU npoBeaeHna MA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pOBbS U UHBaNUAoOB

Ona oby4arowmxca u3 yucna nuy, ¢ OrpaHUYEeHHbIMM BO3MOXHOCTSIMU 340POBbA U
nHBanuaoB MMA npoBoanTca ¢ Y4ETOM OCOBEHHOCTEN MX MCUXOMPUINYECKOTO pPas3BUTUSA, NX
MHOMBUAYANbHbIX BO3MOXHOCTEM W COCTOSIHUS 340pOBbsl, a TakKkKe B COOTBETCTBUM C
TpebOoBaHNAMK, U3MOXEHHbIMU B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocyaapCTBEHHOM WTOroBOW aTtTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam cneuuanuteTa M nporpaMmmam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmusepcuteta 1 BI'Y 2.1.28 — 2018.



