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7. LUenb rocypapCTBeHHOM WTOroBOW aTTecTauMu: onpegerieHMe COOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUC  OCHOBHOW  obpasoBaTenbHOM  NpOrpamMmbl
«MHOpMaUNOHHbIE  TEXHOMOMMM ONS  BblYUCIIUTESIbHbIX CUCTEM»  COOTBETCTBYIOLUM
TpeboBaHnam OrOC no HanpaeneHuto nogrotoBkn 01.03.02 [MpuknagHas maTematuka u
WHopMaTUKa  Bbicliero  obpasoBaHus,  YTBEPXAEHHbIn  npukazom  MuHOGpHayku
oT 10.01.2018 Ne 13.

8. MecTto rocyaapcTtBeHHOM UTOroBou atrectauun B ctpyktype OOIl:
Bnok B3, 6a3oBas YacTb

9. ®opma(bl) rocyaapcTBeHHOW UTOFrOBOU aTTecTaLuUu:
3alwumTa BbINyCKHOM KBanuMdukaumoHHon padoTsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oObOpa3oBaTeNbHOM NpoOrpaMmmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kog ‘ HasgaHue

O6LenpodeccuoHanbHble KOMMNETEeHLIUM

ONK-1 CnocobeH NnpumeHsTb pyHOaMeHTanbHble 3HaHWs!, NOSlyYEHHbIE B 06vnacm MaTemaTU4ecKnx
1 (MNN) eCTEeCTBEHHbIX HayK, M UCMOMb30BaTh UX B NPOJECCUOHANbHON OEATENbHOCTU
CnocobeH wucrnonb3oBaTb M aganTupoBaTb CYLLECTBYKOLIME MaTeMaTuyeckme MeTodbl U

OriK-2 CUCTEMbI MNPOrpaMMupoBaHust Ana pas3paboTkm M peanusaumm anroputMoB peLLeHUs
npuKNagHbIX 3agad

OnK-3 CnocobeH npumMeHaTb 1 MO,E}MCt)MuMpOBaTb MaTemMaTu4eckMe Modenu Ans pelleHus 3agad B
obnactu npodeccrmoHanbHOM AesaTeNbHOCTH

OnK-4 CnocobeH noHMmaTtb MNpUHUMMbLI paboTsbl COBpeMeHHbIXUMH¢)OpM8LlVIOHHbIX TEXHONOTMA 1
ncnonb3oBaTb UX ANs peleHns 3agad npodeccnoHanbHon OesTensHOCTY

ONK-5 CnocobeH paspabaTtbiBaTb anroputMbl U KOMMbIOTEPHbIE MpPOrpaMMbl, MPUrogHble AOfis
NPaKTU4YECKOro NPUMeHeHNs

MpodeccrnoHanbHble KOMNETEHLNN

AK-1 CnocobeH npoBoauTb pa60va| no obpaboTke U aHaNM3y Hay4YHO-TEXHUYECKON MHpopMaLun v
pes3ynbTaToB UCCneaoBaHuNn.

AK-2 CnocobeH noaroToBuUTb 3ME€MEHTbl  AOKYMEHTauuu, MNPOEKTbl MMaHOB W  Mporpammbl
npoBeAeHns OTAENbHbIX 3TanoB pabor.

AK-3 CnocobeH OCYLUECTBUTL  BLINOMHEHME  SKCTIEPUMEHTOB U odopmMuTb  pesynbTaTbl
nuccnegoBaHui U paspaboTok.

MK-4 CnocobeH npuMMeHATb  MeTodbl  BbIMMCIUTENBbHOM  MaTeMaTuKW,  KOMMbITEePHOro
MOAENMPOBaHNSA 1 ONTUMU3ALUN 118 OpraHM3aL MM BblYUCTIUTENbHBIX MPOLECCOB

MK-5 CnocobeH ocywecTBnATb aHanm3 u  BblOOp COBPEMEHHBIX TEXHONOTUI  peanu3auuun
OTAENbHBIX (PYHKUUA BbIYUCIUTENBHBIX CUCTEM U CEPBUCOB MH(POPMALMOHHBIX TEXHOMOMIA,
NPUMEHSAEMbIX OJ151 UX CO3LaHUs.

MK-6 CnocobeH paspabaTtbiBaTh npoTtoTunbl C Ha 6a3e Tunoson NC

11. O6bemM rocynapCTBeHHOM MUTOrOBOWM aTTecTauuMu B 3a4YeTHbIX eauHuLax / ak.
yac. - 12 /432.
noaroToBka K 3awmTe u npoueaypa 3awmtbl BKP — 12 / 432.

12 TpeboBaHusa k BKP

O6wue TpeboBaHUA:

— 06bem BKP 6e3 ydyeTa npunoxeHuin 4OMKEH COCTaBnAaTb He MeHee 40 cTpaHuL;

— BKP ob6s3atenbHO NpoxoguT NMpPOBEPKY OPUrMHANbHOCTM B cucTteme AHTUNnarmar;
pekoMeHayeMbI NPOLEHT OPUrMHANbLHOCTU TekcTa cocTaBnseT He meHee 60%;



— peKkoMeHOyeMOe KOSMMMYECTBO MCMOJSIb3yeMbIX UCTOYHUKOB - He MeHee 10; rnpu aTtom
CCbIfIKW Ha WHTEPHET-pecypcbl OOMKHbI cocTaBnsaATb He 6onee 50% ot obuwero uducna
NCTOYHMKOB;

— obsasaTtenbHbiM  anemeHTom BKP ABMSETCA npoBedeHne BbIYUCIUTENBHOMO
9KCMepMMEHTa C MNOMOLLbID CaMOCTOSATENbHO pa3paboTaHHOro MNPOrpaMMHOro MNpoaykTa
n/Mnn ¢ NOMOLLIbKO CUCTEM KOMIMbIOTEPHOM MaTEMATUKN N NAKETOB MHXEHEPHbIX NPorpamm;

— HeoOXOAMMBbIM  YCMOBMEM MOMYYEHUS OTIAIMYHOW OUEHKU SBNAETCA Hanuyue
nyénukauumn no tematnke BKP, nHgekcnposaHHon B PUHL;

— npu  odopMneHuun BKP peKkoMeHayeTCcAa NpuaepXmBaTbCa  akTyalbHbIX
MEeTOANYECKUX YKa3aHUMN.

12.1 MNopspok BbinonHeHuss BKP

MogrotoBka BKP BbinonHsieTcss obyyarowmmcs Ha NPOTSKEHUN 3aKNKYUTENBHOIO roga
obyyeHns, ABNAETCA MNPOBEPKOM Ka4yecTBa  MOSIyYEHHbIX TEOPETUYECKUX  3HAHWUMN,
NPaKkTU4eCKNX yMEeHUM n HaBbIKOB, ChopMUpPOBaAHHBIX 0OLLEKYNbTYPHBIX
N npodeccroHarnbHbIX KOMAETEHLMIA, NO3BONAIOLWMX peLlaTb NpodeccrnoHarbHblie 3a4a4n.

YT1BepxaeHue Tem BKP, HaszHayeHue pykoBoauTenen, opraHmsaumns BbinonHeHns BKP
onpegensieTcs TpebOBaHUAMU, U3MOXKEHHbIMM B [loNOXEeHUM O nopsiake nNpoBeOEeHUs
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfbHbIM NporpaMmamMm  BbICLLEro
obpasoBaHns — nporpammam Gakanaespuarta, nporpaMmmamMm chneumanutetTa U nporpammam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.

K 3awmte BKP gonyckaeTtcs oby4vatowmnnes, ycnewHo 3asepLumBLINA B NOSTHOM obbeme
ocBoeHne OlOIN B cooTBETCTBMM C y4EOHBLIM NII@HOM, MOJSTHOCTBIO BbINOSTHMBLUMIW 3agaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNagHOM MaTemMaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHunto 3aBeayromnx kapegpamu. lNepeyveHs Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, 4yem 3a 6 mecaues oo MMA.

[MepeyeHb NpUMEpPHbIX TEM  MarucTepckux  gucceptauum  paspabaTbiBaeTcs
npenogasatensmu  Bbinyckawowen kadegpbl. [lpumepHaa TemaTuka  MarmcTepcKux
anccepTtaumn  obcyxgaeTcs Ha 3acedaHun  Bbinyckawlwen kadenpbl W yTBep)KOaeTcs
3aBefyowmm kadgenpomn.

3apaHue Ha BbinosiHeHne BKP BbligaeTcs CcTyaeHTy nocne yTBepXaeHus TeMbl Y4YeHbIiM
COBETOM (hakyrbTeTa NpuKnagHom MmaTteMaTukn, MHPOPMATUKN U MEXAHUKMN.

12.2 MNMpumepHbIN NnepeyeHb Tem BKP

1)  CpaBHUTENbHbIN aHANM3 HEKOTOPbIX arirOPUTMOB MIIaHMPOBAHNSA BbIYUCIIEHUN.

2)  Anroputmbl NfI@aHUPOBAHUS BbIYUCIEHNIA C NPepbIBAHUSIMN.

3) AnropuTMmbl aHanm3sa KIMeHTCKMX cpes.

4) PaspaboTka anroputMmyeckon 6asbl NS MPUHATUS pPeLUeHUMA B NOMMCTUYECKOM
MHOPMALNOHHOM CUCTEME.

5) PaspaboTka akcnepTHOM CUCTEMBI NSl MPUHATUS arpOTEXHOSTOIMYECKNX peLleHnI
Ha OCHOBE LIBETOBOIrO aHanu3a CHUMKOB MNOJien.

6) OnpeaeneHve onepaunin Hag NHTYULMOHNCTCKUMUN HEYETKMMM MHOXECTBAMM.

7) WccnepoBaHve xapaKTepuCTUMK BHUMaHUS YenoBeka onepatopa npu BOCAPUATUAN
MHdOpPMaUUK € 3KpaHa gucnes.

8) MeToabl NPUHATME PELLIEHNIA B YCNOBUAX PUCKa N HEONpeaeneHHOCTU.

9) PaspaboTtka MHopmMaunoHHON cuctembl « MHOroHaUNoHanbHbIM BopoHex».



10) Mogenu n meToabl OPMUPOBAHNA PENTUHIOB.

11) MeToabl peleHnst MHoroueneBblX 3a4ay oNnTUMM3auuu.

12) MeTtoa cnnanH-Konmnokauuu.

13) MaTtemaTudeckue mogenu B MeguunHe.

14) Peanusauna MeToda KOHEYHbIX 9MeMEeHTOB W  Bu3yanusauus nosTyYeHHbIX
pes3ynbTaToB.

15) MeToabl MOOENUPOBaAHWUA, CrhaXmMBaHUA W BU3yanu3aumm MOBEPXHOCTEN U
TPEXMEPHBIX OO BEKTOB.

16) TlpuUMeHeHNe reHeTUYECKMX anropMTMOB A5l PELLEHNSA NPUKNagHbIX 3a4au.

17) AcCUMNTOTUYECKME N YNCIIEHHbIE METOAbI UCCNENOBaHNS ABMEHUS CUHXPOHU3aLUNN
aBTokonebaHui cnabo cBA3aHHbIX ANHAMUYECKUX CUCTEM.

18) MopgenupoBaHue 1 BU3yanuaaumsa BUKEHUS MeXaHNYECKNX CUCTEM.

19) YucneHHble MeToabl peLleHns KpaeBblX 3a4ay Ha reoMeTpUYecKnx rpagax.

20) MopgenupoBaHue 3agaqn MapLupyTU3aumMm TpaHcnopTa ¢ ABYMS BuaamMu 06bLEKTOB
n yepegoBaHueM. PaspaboTka n peanusaumnsa TOYHOIO anroputma peLLeHus.

21) MopgenupoBaHue 3agay MapLupyTU3aumMm TpaHcnopTa ¢ eguMHbiM MecTom cbopa u
0e3. AnropMtmumsaums 3agau.

22) [locTpoeHne aganTMBHOIO anroputMa Ans 3agadn mMapLpytMsauumn TpaHcrnopTa.
BblumncnvtenbHbI aKCNEPUMEHT.

23) Anroputmbl gebanepusaummn (bunuHenHasa UHTEPNONAUMS, METOA4 MPOU3BOAHLIX,
afjanTyBHasi AemMo3auka).

24) CpaBHUTENbHbIN  aHanM3  anropuTMOB  MacwTabupoBaHusi  M306pakeHuin
(brkybryeckan MHTepnoNAUNS, UHTEPNONALMSA Kybudeckumun cnrnamHaMmm, CynepcamnsivHr).

25) Anroputmbl 06paboTkm TpéxMepHbIx Mogenen. ®penmaopk Qt (C++).

26) 3agada onTMMAarbHOrMo PacnofOXeHUs HEMOABMXKHbIX OOBLEKTOB OAHOrO Tuna B
3afjiaye MapLipyTMsaumm TpaHcnopTa C depedoBaHMeM (3agada Mnoucka ONTUMaribHOro
pacnonoXeHusi rpy30BOM TEXHUKM Ha none npu yoopke CTOros ceHa).

27) WHTepnonaumMoHHble  MeToabl  MacwTabupoBaHua — u3obpaxeHun.  MeTopg
YMHOXeHNA obpaTHoro pacctosiHus. Metog pagmansHon 6a3oson yHKUNN.

28) [lMpumeHeHne MeToga KOHTPOSbHBIX OOBEMOB K PELLEHMIO HECTALMOHAPHbLIX 3a4a4
Tenno- n maccoobmeHa.

12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHBIN JINCT;

— coaepxaHue;

— CMUCOK COKpaLLLEHUI (ecriv B 3TOM eCTb Heob6xoanMocCTb!);
— BBEJEHME,;

— OCHOBHasl YacTb;

— 3aKIHYEHME;

— CMNUCOK NUCMOSIb30BaHHbIX UCTOYHWUKOB;

— NPUNOXKEHWUA.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinonHeHne BKP.

Tpeb6oBaHus kK cTpyktype BKP:
CopepxaHue BKNOYaeT HaMMeHOBaHMSA BCEX pasaenos, nogpasgernos (rna., naparpados),

MYHKTOB (ECNMN OHW UMEIOTCSA) C YKa3aHMEM HOMEPOB CTPaHML, Ha KOTOPbIX pa3MeLLaeTcs Havano
maTtepuwana pasgena, nogpasgena, rnasbl, naparpada, nyHkta. Bo BBeaeHMn o6ocHOBLIBaeTCS
BbIOOp TEMbI, OnpeaensieMblii ee akTyarnbHOCTb, (POPMYNMPYIOTCA NPOoGeMa 1 Kpyr BOMpOCOB,



HeoOXoOUMBLIX [N ee pelleHus; onpefensietcs uenb paboTbl C ee pacyfieHeHWeM Ha
B3aMMOCBSA3aHHbIN  KOMMSIEKC 3afad, noanexawmx peweHuo, Ofs  PackpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT uCCrefoBaHWUs, UCMoNb3yeMble MeTodbl aHanusa W nuTepaTypHble
WCTOYHUKW; OnpeaenseTcs CTpykTypa paboThbl.

B ocHOBHOWM YacTu packpbiBaeTcsl coaepXaHne BbIMyCKHOM KBanuukaumoHHon paboThbl.

lMepBas rnaBa HOCUT, Kak nMpaBuno, obueTeopeTnyecknin (MeToaonIorM4ecknin)
xapaktep. B Hel Ha oOcHOBe u3yvyeHuMs paboT OTeYeCTBEHHbLIX U 3apybexHbIX aBTOPOB
n3naraeTcs akTyanbHOCTb W CYWHOCTb uccrnegyemon npobnembl, paccMaTtpuBaloTCcs
pasnuyHble NoaxoAbl K peLlleHuto, AaeTca MX oOueHka, O0OOCHOBbLIBAKOTCS W M3nararTcs
cobCTBEHHbIE MO3UUMM CTygeHTa. JOTa rnaBa ChyXUT TeopeTudyeckum OOBOCHOBaHUEM
nccrnegoBaHnin, NPOBEAEHHbIX CTYAEHTOM.

O6ocHoBaHve uenn BKP HeobxogmMmo npoBOAMTbL Ha OCHOBE aHanu3a COBPEMEHHOrO
COCTOSIHUSA U TEHAEHUUN pa3BuTUS Npobnemel.

Bo BTOponm rnmaBe npuBOOMTCA MNOCTAHOBKA 3ajayn, ee cogepXatenbHoe W
MaTtemaTtmnyeckoe onucaHue. [na BKP, cBazaHHbIX ¢ pa3paboTkon MHPOPMaLMOHHBLIX CUCTEM U
ncnonb3oBaHneM MHPOPMALMOHHBIX TEXHOSOMMI, B CoAepXXaTeribHOM NOCTaHOBKE MPUBOAATCS
CCbIfIKM Ha OOKYMEHTbI, pernameHTupyowmne npouecc pyHKUMOHNPOBaAHUS NHEOPMALMOHHON
CUCTEMbI; OCHOBHble MoOKasaTenu, KOoTopble [OOMKHbl OblTb  OOCTUrHYTbI B YCIOBUSIX
aKkcnnyaTaumMm MHAPOPMaLMOHHOM CUCTEMBI; OFPaHUYEHNa Ha BpeMsi pelleHUsi NOoCTaBIeHHON
3ajavv; CpoKM Bbldaum WHcoOpMauuK; cnocobbl opraHu3aumm aumanora Yenoseka
C MHPOPMALIMOHHOM CUCTEMOW CpeAcTBaMyM  MMEKLWEroca MHCTPYMEHTapusi, onucaHue
BXOOHOW W BbIXogHOM uWHGopmaumm (dopma npeactaBneHna CcoobleHnin, onucaHue
CTPYKTYPHbIX €AunHWUL, NEePUOLAUYHOCTb BblAaun MHGOPMaLMU UMM YacToTa MOCTYNneHus),
TpeboBaHUA K opraHusaumm cbopa M nepefadn BXOAHOW MHAOPMaLMK, €e KOHTPOSb U
KOPPEKTUPOBKA.

B mMatemaTuyeckon nocTtaHoOBKe BbINOSMHAETCSA dopmanusaumsa 3agadn, B pesyrnbraTte
KOTOpOW oOnpefensieTcss COCTaB MNepeMEHHbIX, KOHCTaHT W WX Kraccudukaumsi, Buabl
OrpaHM4YeHUn Ha nepeMeHHble U MaTeMaTuyeckMe 3aBUCUMOCTUM MexXay MepeMeHHbIMU.
YcTaHaBnMBaeTCa Knacc, K KOTOPOMY OTHOCUTCA pellaemas 3agjada, M npuBOAUTCA
CpaBHUTESbHbBIN aHanM3 MeToAo0B pelleHus anga Bolbopa Hanbonee adpdPeKkTUBHOrO MeToaa.
MpuBoamTcs O0BOCHOBaHME MNPUHATBIX OOMNYLEHWA W NPeanocbinok npu dopManusaumm m
Bblbope meToaa peweHus. OnpegensietTcsa obuwian nocnegoBaTeNbHOCTb PELLEHUS 3a4aun.

B aTon e rnase npuMBOAATCSA pe3yrnbTaTbl TEOPETUYECKUX UCCIEeAOBaHWW, OnucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx aekTUBHOCTM.

Onsa BKP, cBsi3aHHbIX C pa3paboTkon MHAOPMAaLMOHHBIX CUCTEM U UCMNOSIb30BaHUEM
NH(OPMALNOHHbBIX TEXHOSTOMMIN, HEOBXOAMMO YAENUTb BHUMaHMe Bonpocam opraHu3auumn 6a3
AaHHbIX W 6a3 3HaHuKW, TpeboBaHMSM K opraHu3aumm cbopa, nepefaydn U KOHTPONS
MHdopMaLunu.

O6ocHoBaHMe Bbibopa unu paspaboTkm TeXHUYeckoro obecneyeHns MHGPOPMaLMOHHOM
CUCTEMbI OCHOBbLIBAETCS Ha MPUHUMNAX opraHusaumm n yHkumoHmpoBaHns 3BM, cuctem,
KOMIMMEKCOB, NCMOMb30BaHMM fIOKanbHbIX U robanbHbIX BbIMUCIIUTENBHbBIX CETEN.

lMporpammHoe obecneveHne OOMKHO BKIOYaTh CTPYKTYpPY NPOrpamMMHO-METOANYECKOro
KoMmnnekca, (pyHKUUM nporpamMmm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aumm MOHUTOpa
YNpaBreHns HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOAA U BbiBOAA MHGOpMaLMK.

Ecnn BKP nocssilleHa pelleHno KOHKPETHOW NpUKNagHOW 3ajadn, TO pesynbTaThl
BbIYNCIIUTENBHOIO 3KCNEPUMEHTa U/UNN aHanu3 pelleHns 3agadum uenecoobpasHo BblAennTb
B OTAENbHYO rnaey (pasaen).



TekcTbl nporpaMmm oopMNATCA B BUAE OTAENbHOMO LOKYMEHTa M MoMeLLaroTcs B
NPUNOXEHUN.

Ob6szatenbHbiMn  gns BKP  aBndawTtca  normdeckas CBsA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pas3BUTUE OCHOBHOW TEMbI Ha MPOTSXKEHUN BCEN paboThl.

B 3akniyeHun nornyeckn nocredoBaTtenbHO  M3naralTca TeopeTudeckue U
npakTuyeckne BbIBOAbI M NPeasyioXeHusl, K KOTOpbIM Mpullen CcTydeHT B pesynbTaTe
nccnepoBaHnst. OHM OOMKHbI ObiTb KpaTKMMK, YETKUMW, AAKOLWLMMN NOSTHOE NpeacTaBrieHne o
coaepXaHun, 3Ha4MMocT, 060CHOBAHHOCTM M 3(PPEKTUBHOCTIN pa3paboTok.

B npunoxeHna cnegyetr NOMECTUTb BCNOMoOraTernbHbI  MaTepuars, KOTopbiM npu
BKMIOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHEecCTM:
NPOMEXYTOYHbIE TeopeTUyeckue BbIKNadKM W pacyeTbl, HeKoTopble [oKasaTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMmmbl, UIAKOCTPaUUN BCOMOoraTenbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo npunoxeHnn B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTbH WX
BBeAeHMs B paboTy. [pn odhopMneHnm NpunoXeHms ykasblBaeTcs HE TOMbKO ero HoMep, HO U
HasBaHMe MPUIIOXEHUS, oTpaXawLlero ero cyTb. B kayectBe obGpasua odopmrieHus
NPUNOXEHUN MOXHO BOCMNOSIb30BaTLCSA NPUNOXKEHUAMUN JAaHHOMO METOLAMYECKOrO Nocobus.

12.4 Pe3ynbTaTtbl 00y4YeHMUs, XapakTepusywliMe rOTOBHOCTb BbIMYyCKHUKA K
npoceccnoHanbLHON AeATEeNILHOCTU, NpoBepseMble Ha 3awwuTte BKP:

Kogapl Ko v HanmeHoBaHue
KOMMEeTEeHL M WHOWKATOPOB JOCTUXKEHUS KOMNETEHLNN

OlMK-1.1 [deMOHCTpuUpyeT 3HaHudA, OTHOcAWMeca K 0a3oBbIM OUCUMMNMHAM MaTeMaTuku,
NMHGOPMATUKN U €CTECTBEHHBIX HayK.

Ol1K-1.2 OcyLlecTBnsieT dpopmManm3aumio NocTaBneHHON 3ada4yun n BbIbpaeT mateMaTnyeckme
MeToabl ANs ee peLleHus.

OlNK-1.3 Wcnonb3yeT cOBpeMeHHble MaTemMaTUyeckue WHCTpPYMeHTarnbHble cpeactsa Arnis
peLLeHns MOCTaBNEHHON 3a4a4u, aHanU3npyeT U MHTEPNPETUPYET pe3ynbTaThbl.

OrllK-1

OrlK-2.1 BolgensieT OCHOBHble HanpaBfeHus ajantauum MEeTOOOB peLUeHUsa MpUKIagHoOn
3agayu; peanusyeT MaTemaTMyeckme MeTodbl U anroputMbl B popmMe KOMMbIOTEPHbBIX NporpaMm
OriK-2 Ons npoBefeHNs BbIYUCTIUTENBHOMO 3KCNepUMeHTa.

OllK-2.2 CpaBHuBaeT cucTeMbl NpOrpaMMmpoBaHusa Ans 060CHOBaHWS BbiGopa NporpammHou
cpegbl Ana pa3paboTkn KOMNOHEHTOB NPOrPaMMHOro obecneveHums.

OrllK-3.1 TlpuMeHsieT COBPEMEHHbIE TEXHOMOMMM MaTeMaTU4eckoro MoLenMpoBaHna Ans
pelLeHus 3agay B obnactu npodeccnoHanbHon OeaTensHOCTy.

OlK-3.2 Ha ocHoBe TpeboBaHU K peLleHU0 KOHKpPeTHOW MNpUKNagHoW 3adayvu BbloensieT
OriK-3 OCHOBHble HanpaeneHuss MopuduKkauum MaTteMaTU4ecKoW MOLENM, OCYLLECTBISET OLEHKY
KadecTBa Mofenu.

OrlK 3.3 lMpuMeHseT cuCTEMbI KOMMBbIOTEPHOrO MOAENUPOBAHUA ANSA NOCTPOEHUSA U aHanms3a
Mogenev npv pelieHnn 3agay B 06ractu npodeccnoHanbHon AesTeNnbHOCTH.

Ol1K-4.1 OcywiectBnsieT nounck, cbop, xpaHeHne n obpaboTky nHdopmaumm, BeilbmpaeT cnocobbl
npeacTaBneHnus 1 pacrnpocTpaHeHnsa MHdopMauun fnpu peleHnn 3agad npodeccroHarnbHOm
OedaATenbHoCTH.

OllK-4.2 OcywectBndeT BbiOOp M NpUMEHSIET MHAOPMAaLMOHHbIE TEXHOMOrMU ANS peLleHns
3afa4 npodheccroHanbHON AeATENbHOCTU.

OrliK-4

OlK-5.1 MpumeHsaeT yHOaMeHTanbHble 3HaHUSA AN peanu3auun MaTeMaTuyeckux MeTogoB U
anropuTMOB MpWU  peLLUeHUMU MPUKNagHOW 3ajauyv; OoCyLecTBNSeT CpaBHEHWEe TOYHOCTH,
CXOOUMOCTM U APYrMX XapakTepUCTUK BbIYUCINTENBHBIX anropuTMoB.

OlK-5.2 PaspabaTtbiBaeT nporpaMmMHoe U WHOpMaUUOHHOE obecrneyeHne KOMMbIOTEPHbIX
ceTen, aBTOMAaTMU3MPOBAHHbLIX CUCTEM, CEPBUCOB, ONEpPauUMOHHbIX CUCTEM U 6a3 AaHHbIX C
y4€TOM OCHOBHbIX TpeboBaHu NHHOpMaLMOHHON 6e30MacHOCTU.

OlNK-5.3 Wcnonb3yeT OCHOBHble MOMOXEHUS M  KOHLUEeNnuun npuKNagHoro M CUCTEMHOrO
nporpaMMmMpoOBaHUsA, COBPEMEHHbIE A3blkM MPOrpaMMUpPOBaHNSA, TEXHOMOIMMW CO3daHua W
aKkcnnyaTaumm nporpaMm 1 NPorpaMMHbIX KOMMNEKCOB MpU pelleHun 3agad npodeccroHansHom
OeATenbHOCTH.

OrliK-5




MK-1.1. OB6ecneuunBaet cbop, obpaboTky, aHann3 n 06obLLeHne pedynbTaToB 3KCNEPUMEHTOB U
nccnenoBaHu B COOTBETCTBYHOLLEN 061acTu 3HAHWIA.

MK-1 MK-1.2.  AHanuampyeT Hay4dHO-TEXHUYECKYID WHOpMaUMo, Kacallwylcs nepenoBoro
OTEYECTBEHHOrO M 3apybexHOro onbiTa peleHuss 3agad B obractu npodeccrMoHanbHoOm
OeATenbHOCTH.

MK-2.1. OcywiecTBnseT nnaHMpoBaHMe U roTOBUT NpOrpaMmbl NPOBEAEHUS OTAENbHbIX 3Tanos
abor.

k2 [P

MK-2.2 MpoBoAWT 3KCNEPUMEHTBI B COOTBETCTBUMN C NMOCTaBMNEHHBIMU 3a4a4amMm No oTaernbHbIM
aTanam pabor.

MK-3.1. MNMpoBoanT HaGMIOAEHMS U U3MEPEHWsI, COCTaBNSET UX onucaHne u dopMynupyet

BbIBOAbI.

MK-3 MK-3.2. lMpumeHseT npu obpaboTke AaHHbIX CTaHAAPTHOE W OpUrMHaNbHOE NPOorpaMmHoe
obecneyeHue.
MK-3.3. CocTaBnsieT oT4eThI (pas3genbl OTYETOB) NO TEME WK MO pe3ynbTaTam NpPOBEeAEHHbIX
9KCMEPUMEHTOB.

MK-4.1  OcywecTtBnaer dopmanu3auuio npuknagHon 3agadm u  BblibupaetT meTonbl
BbIYMCIUTENBHOW MaTeMaTUKK ANl ee peLleHunst.

AK-4 MK-4.2 AHanuanpyeT anbTepHaTUBHbIE BapnaHTbl OpraHM3aunm (N apXUTEKTYPHbIX peLLeHnn)
BbIYUCIIMTENBHOrO NpoLecca Ha OCHOBE METOA0B CTPYKTYPHOIrO MOAENMPOBAHUS.

MK-4.3 OcyuwectBnseT nnaHMpoBaHMe pasrnyHbIX MPOLECCOB HA OCHOBE ONTUMU3ALMOHHbBIX U
UMUTaLMOHHBIX MOAENEN.

MK-5.1 PeanuayeT uncneHHble MEeTOAbl peLleHus NpuKnagHbiX 3agad B npodeccroHanbHom
ccbepe.

AK-5 MK-5.2 lMpumeHseT coBpemeHHble MeTodbl 06paboTKM pasnUyHbIX TUMNOB MHAOPMauMu Ans
: peanu3aumm oTaenbHbIX PYHKLMIA U CEPBUCOB.

MK-5.3 OcywecTtBnseT BbIOOP COBPEMEHHbLIX TEXHOIOMMIN U METOAMK BbIMNOSIHEHMST paboT no
peanu3auny oTaenbHbIX PYHKUMA MHHOPMALMOHHBIX CUCTEM.

MK-6.1 MNpoBoanT aHanu3 pe3ynbTaToB TECTMPOBAHNSA

MK-6 MK-6.2  OcywecteBnsdetr koanpoBaHue _Ha Asblkax MporpaMMMpoBaHMs B TOM 4ucre, C
ncrnonb3oBaHMEM MeTOAOB NapannenbHon 1 pacnpeaeneHHon obpaboTkm gaHHbIX

MK-6.3 OcyuiecTBNseT NPUHATME peLleHns O NPUrOAHOCTUN apXMTEKTYPbI.

12.5. MNMpouenypa 3awmtbl BKP n meToanyeckne pekomeHgauum Ans ctyaeHTa

3awmnta BKP npoBoautca B cooTtBeTcTBUM C [lonoxeHmem o nopsigke npoBeaeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHns — nporpammam OGakanaBpuarta, nporpamMmmam crneuuanutetTa v nporpammam
MarmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta 1 BI'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB Ana 3awutbl BKP

12.6.1. NpumMepHbLIN NepeYeHb BONpocoB Ha 3awuTte BKP

1) O6ocHoBaHWe BblbOpa MaTeMaTUYECKOro WHCTPYMEHTapusa ONfs pelleHus 3agad
BKP.

2) O6ocHoBaHWe 3(PPEKTUBHOCTU MCMNOSMb3YyEMbIX anropuTMOB AN pelleHuss 3agad
BKP.

3) Ob6ocHoBaHMe BbIbOpa A3blka NporpamMmMuMpoBaHns Ans pas3paboTkm KOMMbOTEPHOMN
nporpaMmmbi.

4) Hay4Has HOBM3Ha NPOBEAEHHOIO UCCNefoBaHuUS.

5) T[lpakTnyeckas 3Ha4YMMOCTb UCCIeLOBaHUS.

6) AHanus3 nutepatypbl, MCNOMbL30BAHHOW AN NPOBEAEHMSA UCCNeL0BaHUS.

7) OueHka afekBaTHOCTM W/MNM KavyecTBa WCMOMb30BaHHbLIX WM NPEeaIOKEHHbIX
MaTeMaTU4YeCcKnx Moaenen.

8) O6nacTtb NpakTU4eCcKoro NPUMEHEHNS pe3ynbTaToB UCCIEAOBaHUS.

9) AHanu3 kavecTBa AaHHbIX 4118 NPOBEAEHUS BbIYNCIINTENBHOMO 3KCNEepMMEHTa.



12.6.2. Kputepum n wkana oueHMBaHua pesynobtatoB BKP

[ns oueHWBaHMA pe3ynbTaToB 3aluTbl BbIMNYCKHOM KBanMdUKaLMOHHOW paboThl
ncnonb3yeTcs LKana: «OTITUYHOY, «XOPOLLIOY, «yOOBNETBOPUTENBHOY,
«HeygoBrneTBopuTenbHO». COOTHOLWLEHME LiKanbl OLEHWBAHWS pe3ynbTaToB  3alUWTbI
BbIMYCKHOW KBanuUKaunoHHOW paboTbl M YPOBHS MOATOTOBMEHHOCTM obyvatowerocs K
peLleHnio NpodeccrMoHarnbHbIX 3agau:

LWkana oueHok XapakTtepu1cTvka ypoBHSA NoAroTOBNEHHOCTM 0By4YatoLLerocs K
peLLeHnto npodeccnoHanbHbIX 3aaad
pamoTHO " 4yeTKo cchopmynuposaHa nocTaHoBKa 3agauu,

NPOAEMOHCTPMPOBaH BbICOKUIA YPOBEHb TOTOBHOCTM WCMOMb30BaTb HaBbIKK
BbiOOpa, MNPOEKTUPOBaHMSA, peanusaumM, OLEHKM KayecTBa W aHanusa
appekTMBHOCTM NporpamMmHoOro obecneyeHnss 4nsi pelweHnsa 3agay B pasnuyHbIX
npegMeTHbIX 00nacTax, NPOAEMOHCTPUPOBAH BbICOKUIA YPOBEHb FOTOBHOCTU K
NCMNOMb30BaHNIO OCHOBHbIX MoAenen MHPOPMALMOHHBIX TEXHONOMMIN U cnocobos
OTnunyHo X NPMMEHEHUN AN pelleHus 3agad B npeaMeTHbIX 00nacTsx, BbisiBNieHa SPKO
BblpaXXeHHasi CMOCOOHOCTb K CamMoopraHu3aumMmM u camoobpasoBaHMI0, YETKO U
Ka4yeCTBEHHO W3MOXeH matepuan paboTbl, YETKO M KBanuUUMpOBaHHO OaHbI
OTBETbI Ha BCE [AOMOSHUTENbHbLIE BOMPOCHI, OT3bIB HOCUT MOMNOXUTENbHbIN
xapakrep.

Ob6s3aTenbHO HanuuMe He MeHee ogHol nybnukaumm no tematnke BKP B
n3gaHnsIx, nHaekcnpoBaHHbix B PUHL.

KoppekTHo ccopMynupoBaHa MOCTaHOBKa 3ajauyu, NpPOAEMOHCTPUpOBaHa
FOTOBHOCTb WCMONb30BaTh HaBbIKM BbIGOPa, MNPOEKTUPOBaHUSA, peanusauuu,
OLIEHKM KayecTBa U aHanu3a 3eKTUBHOCT MporpaMMHOro obecneyeHuss ans
pelleHnss 3ajay B pasnuMYHbIX MNpegMeTHbIX 06nacTsix, NPoAeMOHCTpUpOBaHa
FOTOBHOCTb K  WCMOJSIb30BAHWIO  OCHOBHbIX  Mogenei  MH(OPMALMOHHbIX
TEXHOMOTMN U CNocoBOB MX MPUMEHEHWUS ONsl pELleHVsl 3afady B NpedMeTHbIX
obnacTsix, BbIsiBiEHa CMOCOGHOCTb K CaMOOpraHusauuM U camooGpa3soBaHuio,
YeTKO U Ka4yeCTBEHHO M3MOXeH maTepuan paboTbl, He Ha Bce OOMNOSIHUTENbHbIE
BOMPOCHI [AaHbl UcYepnblBaloWwye OTBeTbl, MMEKTCH MNpPeTeH3un K obbemy
BbINOJIHEHHOW paboTbl, OT3bIB HOCUT NOMOXMUTENbHLIN XapakTep

Xopouo

KomneTeHTHOCTb B npegmMmeTHoOwn obnactu NpPOaEMOHCTPMpPOBaHa
HEeaoCTaTouHo, NnoCcTaHOBKa 3agaun cchopmynupoBaHa pacnnbiByaTo,
HeJOCTaTOYHO YETKO NPOAEMOHCTPUpOBaHa FOTOBHOCTb WCMOSb30BaTb HaBbIKU
BblOOpa, MNPOEKTUPOBaHMS, peanusaunM, OLEHKM KadecTBa W  aHanusa
3¢ppeKTUBHOCTM NPOrpaMMHOro obecneyeHnst Ans pelweHns 3agay B pasnnyHbIX
npeameTHbIX 06nacTsx, BbiiBNEHbl He3HauuTernbHble Npobenbl B rOTOBHOCTU K
NCNONb30BAaHUI0 OCHOBHbLIX MoAenen MHPOPMaLMOHHbIX TEXHOSOMMIN 1 CNocoboB
MX MPUMMEHEHMs1 AN pelleHust 3adad B MpeAMeTHbIX obnacTsax, BbisiBIeH
HEBbICOKUA YpOBEHb CMOCOOHOCTEN K camMoopraHvM3aumM 1M camoobpasoBaHuio,
N3NoXxeHne marepuana paboTbl COOAEPXUT HeYeTKMe OPMYITMPOBKM U ABMSIETCS
HenocrnegoBaTeNibHbIM, OTBETbl Ha OOMOSIHUTENbHLIE BOMPOCHI HEMOSHbLIE UMK
cofepXaT HETOYHOCTM U OLLMBOYHBIE YTBEPXKAEHMS, AaH NOMNOXUTENbHbIA OT3bIB

YAoBneTBOPUTESBHO

Hu3knit ypoBeHb KOMMNETEHTHOCTU B NPpeaMeETHON 06nacTu, NocTaHOBKa 3ajayuu
chopmMynupoBaHa HEYETKO U C MOrPELLHOCTAMM, HU3KUIA YPOBEHb TEOPETUYECKON
N NpakTU4YeCKoW NOAroTOBKW, HEJOCTATOYHOE BNafeHWe WU HeUcnonib3oBaHue
COBPEMEHHBIX MHMOPMALMOHHBIX TEXHOMOIUiA, U3NOXEHUEe MaTepuana paboTbl
COOEPXKUT HedeTkMe (OPMYNUPOBKM U OWMOOYHbIE YTBEPXAEHWS, [aHbl
HeBepHble OTBEThI HA JOMNOSTHUTENbHbIE BOMPOCHI

Heyp,osneTBopMTeano




12.7. NepeyeHb y4yeOHON NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06Xo0AUMbIX

ANA NoAroToBKM K 3awmTe n npoueaypbl 3awmtbl BKP
a) OCHOBHad nuteparypa:

Ne n/n

McTOYHMK

1

OcHoBbI NHGOPMaLMOHHO-6MbnMnorpaguyeckmx aHaHun: ydebHo-meToanyeckoe nocobue /
E. . M'puwwHa [v gp.]. — BopoHex : BopoHexckuin rocyaapCTBeHHbI yHuBepceuteT, 2015, — 38 c.

2

MeToaunyeckue ykaszaHums No 0POPMMAEHMIO KYPCOBbIX U BbIMYCKHbIX KBANMUKaLMOHHbIX paboT:
YyebHo-meToau4eckoe nocobue. — BopoHex: nsgatensckmii gom By, 2019. — 48 c.

Hosukos, 0. H. MNogrotoBka u 3awmuta MarmcTepckux guccepraumn n 6akanaespckmx pabort : y4ebHo-
meTogudeckoe nocobue / HO. H. HoBukoB. — 2-e naga., ctep. — CaHkr-INeTepbypr : NlaHb, 2021. — 32
c. — ISBN 978-5-8114-1449-9. — TeKcT : aneKTpOoHHbIN // JlaHb : aNeKkTPOHHO-6UbnMoTevHas
cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ons asTopus.
nonb3oBaTenemn.

6) pononHuTenbHasa nuTepartypa:

Ne n/n UcTouHuk
duckanos, B. [1. HayuHo-nccnegosatenbckas paboTa MarMcTpaHToB M NOArOTOBKa MarmcTepcKon
4 ancceptauum : yyebHoe nocobue / B. [1. duckanos. — Bonrorpaa : BTA®K, 2018. — 156 c. —

TekcT : aneKkTpoHHbIN // IlaHb : anekTpoHHO-6nbnmoTteyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons aBTopus. Nonb3oBaTenen.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchbl (oduLmnanbHble pecypCbl UHTEPHET):

Ne n/n Pecypc
CT Bry 2.1.02 — 2015. Cucrema meHemxkmeHTa kadectea. WTOMTOBAA TOCYOAPCTBEHHAA
5 ATTECTAUMA. O6wme TpeboBaHus K codepXaHuU M MNOpPsSAoK npoBedeHusi. — BopoHex :
BopoHexckuin rocygapcTBeHHbIn 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. bubnmorpadgumyeckoe onucanue. Obwwme TpeboBaHus
6 n npaBuna coctaeneHus. — Mockea : CtangapTuHdopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.
FOCT 8.417-2002. locypapcTBeHHass cucteMa obecnedyeHus efuHCTBa WU3MepeHwui. EguHuubl
7 Benu4yuH. — Mocksa : CtaHgapTuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml
8 FOCT 19.402-78. EanHasa cuctema nporpammHon gokymeHtaumu (ECIQ). OnucaHve nporpammbl.—
URL: http://www.internet-law.ru/gosts/gost/24728
9 Mpumepbl bubnuorpadmyeckoro onnucaHus.
URL: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf

O6y4atowmica ONoMHUTENBHO UCMONb3yeT nuTepaTypy, COOTBETCTBYIOLLYIO TeMaThKe

BKP.

12.8. MHdJOpMaLl,MOHHbIe TeXHOJNIOrmun, ucnosib3yemMbie Ans noaroToBKu K 3awiuTte U
npoueaypbl 3alliuThbl BKP, Bknro4asn nporpamMmmMHoe obecneyeHue u I/IH(*)OpMaLl,MOHHO-
cnpaBoO4YHble CUCTEeMbI

O6pa3soBaTerbHbIN NopTan « ANEKTPOHHbIN yHMBepcuTeT BIY».
URL: https://edu.vsu.ru/;

OneKTpOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- 3BC «YHuBepcuTeTckas bubnunoteka online,

- OBC «KoHcynbTaHT cTyaeHTa»,
-OBC «JlaHby.

MporpammMmHoe obecneveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OPUCHBIX NPUAOXeHnn ans pabdoTbl C
AOKymeHTamu, Tabnmuammn un 1.n. (MonOdmc, LibreOffice), MO Adobe Reader, uHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO


https://edu.vsu.ru/

Anylogic, Python (gonyckaeTcs 3ameHa cneunanmanposaHHoro MO BMpTyanbHbIM aHanorom),
MO MatLab.

12.9. MaTtepmanbHoO-TeXHU4YecKoe obecneyeHume:

CneumanusnpoBaHHas  Mmebenb, komnboTep  (HOYTOYK), MynbTUMEANNHOEe
obopygoBaHue (NPoeKTop, 3KpaH, cpeacTBa 3BYKOBOCNPOU3BEAEHNS).

13. OcobeHHOCcTU npoBeneHusa M'MA ansa nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTSMMU
300pOBbSl U UHBaNUAoOB

Ona oby4arowmxca u3 yucna nuy, ¢ OrpaHUYEeHHbIMM BO3MOXHOCTSIMU 340POBbA U
nHBanuaoB MMA npoBoantca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOPUINYECKOTO Pas3BUTUSA, NX
WHOMBUAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUMS 340pOBbsl, a TakKkKe B COOTBETCTBMM C
TpebOoBaHNAMK, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTeribHbIM NporpaMmamMm  BbICLLEro
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam cneuuanuteTa uM nporpamMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.



