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7. Uenb rocyaapCTBEeHHOW MWTOroBOW aTTecTauuMu: onpegerieHne COoOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUCH  OCHOBHOW  ObpasoBaTenbHOW  NpOrpamMmbl
«MHbopmaumoHHas aHanutuka wn  obpaboTka OOMbLIMX OaHHbIX» COOTBETCTBYHOLLUM
TpeboBaHnam OrOC no HanpaeneHmio nogrotoBkn 01.03.02 [MpuknagHas maTematvka u
WHopMaTUKa  Bbicliero  obpasoBaHus,  YTBEPXAEHHbIn  npukazom  MuHOBGpHayku
oT 10.01.2018 Ne 9.

8. MecTo rocyaapcTtBeHHOM uToroBomn arrectaumm B ctpykrype OOI: bnok B3

9. ®opma(bl) rocynapcTBeHHOW UTOFOBOMU aTTecTaLluu:
3awmTa BbiMyCKHOWN KBanudukaumoHHom paboTtsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSI oOOpa3oBaTenbHOM nNporpamMmbl
(komMneTeHUMN BbINYCKHMUKOB):

Kop, | HasBaHue

O6LenpodeccuoHanbHble KOMMNETEeHLIUM

CnocobeH NMPUMEHATb (*)yHﬂ,aMeHTaﬂbele 3HaHWA, NoJ1ydeHHbIE B obnactn matemaTuyeckmnx

OrnK-1 y
1 (MNM) eCTECTBEHHBIX HayK, M UCMONb30BaThb MX B NPOdECCMOHAaNbHOW AEATENBHOCTA

CnocobeH wucnonb3oBaTb M aganTuMpoBaTb CyLECTBYHOLME MaTemaTudeckMe MeTodbl U
OrnK-2 CUCTEeMbl MporpaMMUpoOBaHUst Ons pas3paboTkM M peanus3auuy  anropuTMOB  peLLeHUs
npuKNagHbIx 3agay

CnocobeH NpUMeHaTb U MoAUMUMPOBATL MaTeMaTU4eckne Mogenu Ans pelleHust 3ajaqv B

OrK-3 M
obnacTtu npodeccrmoHanbHOM AesTeNbHOCTH

OnK-4 CnocobeH noHumaTtb MNpuHUMMbLI paboTsbl COBpeMeHHbIXVI/IHdDOpMaLI,I/IOHHbIX TEXHOMOTMA U
ncnonb3oBaTb UX ANs pelleHns 3agad npodeccnoHanbHon OesTensHOCTY

OMK-5 CnocobeH paspabaTtbiBaTb anroputMbl U KOMMbIOTEPHbIE MpPOrpaMMbl, MPUrogHble OIS
NPaKTU4YECKOro NPUMeHeHNs

lNpodeccnoHarnbHble KOMNEeTEeHL MU

AK-1 CnocobeH npoBoauTb pa6ova| no obpaboTke U aHaNM3y Hay4YHO-TEXHUYECKON MHpOpMaLUn U
pes3ynbTaToB UCcneaoBaHun.

AK-2 CnocobeH noaroToBuUTb 3MEMEHTbl  AOKYMEHTauuu, MNPOEeKTbl MMAaHOB W  Mporpammbl
npoBeAeHns OTAENbHbIX 3TanoB pabor.

MK-3 CnocobeH oOCylecTBMTb  BBINOMHEHWE  JKCMIEPUMEHTOB U OPOpMUTb  pe3ynbTaThbl

nccnenoBaHuit U pa3paboTok.

MNK-4 CnocobeH cospaBaTb, peanu3oBbiBaTb W UCCNeLoBaTb HOBble MaTeMaTudeckue Modenu B
€CTECTBEHHbIX HayKax, NPOMBILLNIEHHOCTM U BU3HECE, C Y4ETOM BO3MOXHOCTEW COBPEMEHHbIX
WMHOPMALIMOHHbBIX TEXHOSOMMI, MPOrpPaMMMpPOBAHUS U KOMMbIOTEPHOW TEXHUKM

MK-5 CnocobeH ucnonb3oBaTb COBPEMEHHbLIE METOAbl pa3paboTkMm W peanu3auuu anropuTMoB
MaLUMHHOrO 0Oy4eHuss Ha 0ase COBpPEMEHHbIX $I3bIKOB MPOrpaMMMPOBaHUS U MAKETOB
NPUKNagHbIX NporpamMmmM MoaennMpoBaHus

MK-6 CnocobeH npoBoauMTb 06paboTky u aHanuM3 OomnbWKUX [AaHHbIX C  WUCMOSNIb30BaHUEM
CYLLIECTBYIOLLEN B OpraHv3aLmnm MeTOLONOMMYECKON U TEXHONOMMYECKON MHAPPaCTPYKTYpPhI

11. O6bemM rocynapCTBeHHOM UTOFOBOWM aTTecTauuMu B 3a4eTHbIX eguHuuax / ak.
yac.—-12/432.
BbinonHeHue n 3awmTa BbiMyCKHOM KBanuuKkaunmoHHon padoTtbl — 12 / 432.

12 TpeboBaHusa k BKP

OO6Gwue TpeboBaHUA:

— 0b6bem BKP 6e3 yyeTa npunoxeHnn JomkeH cocTaBnaTb He meHee 40 cTpaHuu;

— BKP o6s3aTtenbHO NpoxoauT MpOBEPKY OPUTMHANbHOCTM B cucteme AHTunnarumar;
pekoMeHayeMbI NPOLEHT OPUrMHaNbLHOCTU TeKCcTa cocTaBnseT He MeHee 60%;



— peKkoMeHOyeMOoe KOMMMYECTBO MCMNOSIb3yeMbIX UCTOYHUKOB - He MeHee 10; npu aTom
CCbIfIKW Ha WHTEPHET-pecypcbl AOSMKHbI cocTaBnatb He 6onee 50% oT obwero yucna
NCTOYHMKOB;

— obsasaTenbHbiM  anemeHTom BKP ABMSETCA nNpoBedeHNe BbIYUCIIUTENBHOMO
3KCNepMMEHTa C MOMOLLbID CaMOCTOATENbHO pa3paboTaHHOrO MNPOrpaMMHOrO MpoAayKTa
n/Mnn ¢ NOMOLLIbIO CUCTEM KOMIMbIOTEPHOM MaTEMATUKN U NAKETOB UHXEHEPHbIX NporpamMm;

— HeoOXOAMMbIM  YCMOBMEM MOSMyYEHUS OTIIMYHOW OUEHKU SABNAETCA Hanuyue
nyénukauumn no tematuke BKP, nHgekcnposaHHon B PUHLL;

— npu  odopMneHuun BKP pekoMmeHaOyeTca NpuaepXumBaTbCA  akTyanbHbIX
MEeTOANYECKUX YKa3aHUMN.

12.1 Nopsiaok BbinonHeHust BKP

MogrotoBka BKP BbinonHsieTcss obyyarowmmcs Ha NPOTSKEHUN 3aKNKYUTENBHOIO roga
obyyeHns, ABNSEeTCA MNPOBEPKOM KavyecTBa  MOSIyYEHHbIX TEOpPEeTUYECKUX  3HaHWUMW,
NpaKTUYEeCKNX YMEHUN n HaBbIKOB, COPMUNPOBAHHBIX 00 EeKyNbTYPHbIX
1 NpopeccroHasnbHbIX KOMNETEHLMIA, NO3BONAOLLMX peLllaTb NpodeccnoHarnbHble 3agadn.

YT1BepxaeHune Tem BKP, HaszHayeHue pykoBoauTenen, opraHmsaums BbinonHeHns BKP
onpegenseTca TpeboBaHUAMU, MU3NOXEHHbIMM B [lonoXeHWn o nopsgke npoBedeHus
rocygapCTBeHHOW MWTOroBoM aTTecTtaumm no obpasoBaTernlbHbIM NporpamMmMamMm  BbICLLEro
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam crneuuanuteTa M nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcurteta [ BI'Y 2.1.28 — 2018.

K 3awmte BKP gonyckaeTtcs oby4yarlowmnnes, ycnewHo 3asepLumBLINn B NOSTHOM obbeme
ocsoeHne OOl B cooTBETCTBMM C y4ebHbIM MNSIAHOM, MOSMHOCTBLIO BbIMNOMHMBLUWA 3afaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNIagHON MaTeMaTUKu,
MHOPMATUKN N MEXAHUKM NO NpeAcTaBneHunto 3aBeayowmx kadegpamu. lNepeyeHs Tem BKP
A0BOOMTCA 0 cBeAeHns obyyatowmxcs He nosgHee, Yyem 3a 6 mecaues o MMA.

MepeyveHb npumepHbix TeM BKP paspabatbiBaeTcss npenogaBaTensmMu BbiMycKaloLen
kaegpsl. NMpumepHas TemaTtuka BKP obcyxgaeTcs Ha 3acefgaHuu Bbinyckatowen kageapbl
N yTBEpXOaeTca 3aBeayroLwmm kadenpon.

3apaHue Ha BbinonHeHne BKP BbigaeTcsa cTyaeHTy nocne yTBepXaeHust TEMbl YUYeHbIM
coBeTOM (haKkynbTeTa NPUKIagHOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— Paspabotka 1 nporpammHas peanusaumsi anroputma OueHKn 3PPEeKTUBHOCTU
WHBECTULMOHHbIX MPOEKTOB C y4ETOM HEONPeAEeneHHOCTN N PUCKOB.

— MaTtematnyeckne meTodbl OLEHKM MNpUBEKaATENIbHOCTU perMoHa Ans 3KOHOMUKU U
BusHeca.

—  ®opmMunpoBaHne NnopTdernsi akTMBOB C MOMOLLBIO METOA0B MaLUMHHOIO 0By4eHus.

— MaTtematmnyeckue Moaenu U anropuTMbl NOAOEPXKKN YNPaBEeHUs pecypcamun areHToB
npu peanusaynumn COBMECTHbIX MPOEKTOB.

— [MpumeHeHne mMeToaa aHanusa cpenpbl PYHKLMOHNPOBAHUS ans
OL€HKN MHHOBALMOHHON OeATeNbHOCTN PETMOHOB.

— MaTtematuyeckue mogenu u anropuTMbl NOAOEPXKM (OpMMPOBaHMSA KOMMMEKTa
nporpammHoro obecneveHnst y4uebGHOro npowuecca B By3e.

— PacnosHaBaHve Buga gesatenbHOCTU YyeroBeka no AaHHbIM - JaTYMKOB CMapT-4acoB Ha
OCHOBE MEeTOAO0B rry6okoro obyyeHus.



— Mopgenn n anropuTMmbl pacrnpegeneHus pecypcoB B NPOEKTax B YCNOBUAX HEYeTKOMU
WMHopMauun o AnnTenbHOCTAX paboT.

— MeTtoabl BbI6opa TOMEK HEPAaBHOMEPHOIO KOHTPOSIS.

— PaspaboTka cepBuca NOArOTOBKM [AaHHbIX AS11 BO3MOXHOCTM MX UCMOSNb30BaHUSA B
WHCTPYMeHTax Bu3yanusauuu nnatdopm knacca Bl.

12.3 CtpykTypa BKP

Ctpykrypa BKP:

— TUTYNbHbIW JIACT;

— cofepxaHue;

— CMNCOK COKpaLLLEHNI (ecriv B 3TOM €CTb HE0BX0aANMOCTb!);
— BBELEHME;

— OCHOBHas 4acTb;

— 3aKrYeHne;

— CMUCOK MUCMNOSIb30BaHHbIX UCTOYHMKOB;

— MPUNOXEHWS.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinosiHeHne BKP.

TpeboBaHus k cTtpyktype BKP:
CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),

NYHKTOB (€CMM OHN UMEKTCSH) C YKasaHNEM HOMEPOB CTPaHWL, Ha KOTOPbIX pa3MeLlaeTcs Havano
MaTepuana pasgena, nogpasgena, rnasbl, naparpada, nyHkta. Bo BBegeHun obocHOBbLIBaETCS
BbIOOP TEMbI, ONpeaenseMbli €€ akTyanbHOCTbIO, hopMynupytoTcs npobrema u Kpyr BONPOCOB,
HeoOXoOMMbIX ANA ee pelleHud; onpefenserca uenb paboTbl C ee pacyfneHeHnem Ha
B3aMMOCBSI3aHHbIN  KOMMMEKC 3agay, nognexawimx peLeHno, ana  packpbiTUs TeMbl,
yKasbIBalOTCA OOBLEKT uCcCneaoBaHWd, WUCNOMb3yemble MeToAbl aHanu3a W nuTepaTtypHble
NCTOYHUKM; onpeaensaeTcst CTpykTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs coaepkaHne BbIMyCKHOM KBanuukaunmoHHon paboThbl.

MepBas rnaBa HOCUT, KaKk npasuro, obueTeopeTndecknin (MeToaoNIorMyeckui)
xapaktep. B Heln Ha ocHOBe u3y4yeHuss paboT OTEYECTBEHHbLIX U 3apybeXXHbIX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb uccregyemon npobnembl, paccMaTpuBaroTCs
pasnuyHble noaxodbl K pPELUeHW0, OAaeTcsa MX oueHKka, ODOOCHOBbLIBAKOTCA W M3naratoTcs
COBCTBEHHbIE MO3UUUKM CTydeHTa. JTa r[faBa CAyXWUT TeopeTndyecknm oBoCHOBaHMEM
nccrnegoBaHnn, NPoBeaeHHbIX CTYAEHTOM.

O6ocHoBaHme uenu BKP HeobxooMmo npoBOAMTb HA OCHOBE aHanu3a COBPEMEHHOrO
COCTOSIHUS U TEHOEHUUIN pa3BUTUS NPoGnembl.

Bo BTOpoM rnaBe npuMBOAUTCA MNOCTAHOBKA 3ajadvn, ee codepxaTernbHoe U
MaTtemartmnyeckoe onucaHue. [ns BKP, cBaszaHHbIX ¢ pa3paboTkon MHGPOPMALMOHHBIX CUCTEM U
NCNosib30BaHMEM MHAOPMALMOHHBLIX TEXHOIOMMK, B coepXaTenbHOM NoCcTaHOBKE MPUBOASATCS
CCbIfIKM Ha OOKYMEHTbI, pernameHTupyoLme npouecc (PyHKUMOHMPOBAHUSA MHAOPMALMOHHOM
CUCTEMbI; OCHOBHble MOKasaTenu, KOTopble OOMKHbl ObiTb  AOCTUrHYTbI B YCIOBUSIX
aKkcnnyaTaumMm MHAOPMAaLUMOHHOM CUCTEMbI; OFPaHUYEHNS Ha BPEMSI peLlleHUsi NOCTaBIEHHON
3ajayun; CpoOKM Bblgaunm uWHGopMaumn; cnocobbl opraHvM3aumMmM guanora YeroBeka
C MHPOPMALIMOHHOM CUCTEMOW CpeacTBaMyM  MMEKLErocd MHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXoAHOM uMHGopmaumm (dopma npeactaBneHns coobLlieHnn, onucaHue
CTPYKTYPHbIX €dnHWUL, NepuoauMYHOCTb Bblaadn MHGOPMAaLMU UMM YacToTa MOCTYMNeHns),
TpeboBaHnA K opraHuM3aumm cbopa M nepegadn BXOOHOM MHGOPMALMU, €€ KOHTPOSb U
KOppeKTUpoBKa.

B maTtemaTuyeckon nocTaHOBKE BbIMOMHAETCA (popmanusaumsa 3afayuv, B pesynibTaTte
KOTOPOW oOrpefensercsd COCTaB MNepeMeHHbIX, KOHCTaHT W WX Kraccudukaumsa, Buabl



OfPaHNYEHMN Ha MepeMeHHble U MaTeMaTuyeckue 3aBUCMMOCTU MeXAy NepeMeHHbIMU.
YcTaHaBnuBaeTCcs Kracc, K KOTOPOMY OTHOCUTCA pellaeMas 3ajada, U npuBoguTcd
CpaBHUTENbHbIM aHanM3 MeTodoB pelleHns Ans Bbibopa Hanbonee adpeKkTMBHOrO meToaa.
MpuBognTcs 0BOCHOBaHME NPUHATBIX OONYLUEHWA U NPEeanocbIok npu hopmanusaunm un
Bblbope MeToaa pelweHus. OnpegenseTcs obuwasa nocnegoBaTenbHOCTb peLleHnst 3a4aun.

B aton e rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX UCCreoBaHWKW, onucaHue
paspaboTaHHbIX anropMTMOB, aHanu3 nx apgekTMBHOCTH.

Onsa BKP, cBaA3aHHbIX C pa3paboTkon WMHGOPMALMOHHBLIX CUCTEM W WUCMONb30BaHMEM
NHPOPMALMNOHHbBIX TEXHOSOMMIN, HEOBXOAMMO YAENUTL BHUMaHMe BOoNpocam opraHu3auumn 6a3
AaHHbIX W 6a3 3HaHuin, TpeboBaHuAM K opraHusaumm cbopa, nepegavm WU KOHTPONs
MHdOpMaUuK.

O6ocHoBaHMe Bbibopa unu paspaboTkm TeXHUYeckoro obecneyeHnss MHPOPMaLMOHHOMN
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHusaumm n yHKUMOHMpoBaHna 3OBM, cuctem,
KOMMEKCOB, NCMONb30BaHUN STIOKaNbHbIX U rNob6anbHbIX BbIYUCIINTENBHBIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATb CTPYKTYPY NPOrpaMmMHO-MeTOLUYECKOro
KoMnnekca, (PyHKLMM Nporpamm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanusaumMmM MOHUTOpa
ynpaBneHns HMKHUMU YPOBHSAMU MPOrpamMMHbIX MOAYIEen, cnocobbl peanusauun moaynemn
BBOJA U BbiBOAA MHGOpMaL UK.

Ecnu BKP nocesilieHa pelueHno KOHKPETHOW MPUKNagHoOW 3ajadu, TO pesynbTaThbl
BbIYMCNUTENBHOrO 3KCNEepPUMEHTa U/MNn aHanua pelleHns 3agadm LenecoobpasHo BblAeNUTb
B OTAENbHYO rnasy (pasgen).

TekcTbl nporpamMm OopMASATCA B BUAE OTAESIbHOMO AOKYMEHTa W noMeLlarTcs B
NPUIOXEHUN.

ObsaszatencHbiMn  gns BKP  aBnsaiTca  normyeckas CBA3b  Mexay  rnaBamu
1 nocrnegosaTesibHOEe pas3BUTUE OCHOBHOW TEMbl Ha NPOTSXEHUN BCen paboThbl.

B 3akniyeHuM norvyeckn nocrnedoBaTenbHO - M3naralTca TeopeTudeckue U
npakTUyeckne BbIBOAbI WM NpennoXeHus, K KOTOpbIM npulien CTygeHT B pesynbTaTte
nccrnegosaHnda. OHU OOMKHbI ObITb KPATKUMW, YETKUMU, SaOWNMK NOSTHOE NpeacTaBneHne o
cogepXxaHun, 3Ha4MMOCTN, 0BGOCHOBAHHOCTU U 3PPEKTUBHOCTM pa3paboTok.

B npunoxeHus crnegyeT NOMECTUTb BCMOMOraTesbHbIA MaTepuan, KOTopbi npu
BKMIOYEHUN B OCHOBHYI 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NPOMEXYTOYHbIE TeopeTU4eckne BbIKIaAKM W pacyeTbl, HEKOTopble [AoKasaTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NporpamMmbl, UNSKOCTPaLMM BCNOMOraTefibHOro xapakrepa.

[MpunoxeHna pacnonararTca B NOpsSAKe NOSBIEHUS CCbINTIOK HA HUX B OCHOBHOM TeKCTe
paboTbl. KonmyecTBO NpunoxeHun B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTb UX
BBeAeHMs B paboTy. [pu odhopmMnieHnm NpunoXeH1s ykasblBaeTCs He TOMbKO ero HoMep, HO U
Ha3BaHWe nMpUIoXeHus, oTpaxawuwero ero cytb. B kadectBe ob6pasua odopmneHus
NPUIIOXEHNN MOXXHO BOCMOMb30BaTLCS MPUIOXKEHUSMN JAaHHOIO METOLMYECKOro Nocodus.

12.4 Pe3ynbTaTbl OOy4YeHMA, XapaKTepusyrlwme rOTOBHOCTb BbIMYCKHUKA K
npoceccuoHanbLHOWN AeATEeNbHOCTU, NpoBepsieMble Ha 3awuTte BKP:

Koabl Koo n HanmeHoBaHue
KOMNeTeHL M WMHOWKATOPOB AOCTUXKEHNS KOMMNEeTEeHLNN

OMNK-1.1 [deMoHCTpupyeT 3HaHudA, OTHOcslWMeca K 6a3oBbiM AUCUMMNMHAM MaTeMaTuku,
MHGOPMATMKN U €CTECTBEHHbIX HayK.

OlK-1.2 OcywecTenseT popmanusaumio NocTaBeHHON 3adayvm 1 BblbnpaeT maTtemaTuveckme
MeTOAbl AN ee peLleHust.

OlNK-1.3 Wcnonb3yeT COBpEMEHHble MaTeMaTUYeCKMe WHCTPYMEHTarnbHble cpeactsa [AJnis
peLleHns MOCTaBMNEHHOW 3a4a4u, aHanu3npyeT U MHTEPNPETUPYET pe3yrnbTaThl.

OrK-1




OrliK-2

OrlK-2.1 BolgensieT OCHOBHble HanpaBneHus agantauum MeTOOOB pPeLleHUs npuKnagHon
3afauu; peanuayeT MateMaTMyeckne MeToabl U anropuTMbl B (hOpMe KOMMNbIOTEPHBIX NPOrpamMm
Ons NpoBeAeHNs BbIYUCIIUTENBHOMO 3KCNEPUMEHTA.

OlK-2.2 CpaBHMBaeT cMCTEMblI NPOrpaMmMupoBaHMa Ans 060CHOBaHWUsS BblIGopa nporpammMHON
cpeabl onsi pa3paboTkM KOMMNOHEHTOB MPOrpaMmMHOro obecneyeHus.

OrK-3

OlK-3.1 TpyMeHsieT COBPEMEHHbIE TEXHONOMMKM MaTeMaTU4eckoro MOAENNPOBaHUA OIS
pelleHuns 3agad B obnactv npodeccrmoHanbHon eATEeNbHOCTU.

OlK-3.2 Ha ocHoBe TpebOoOBaHUA K peLleHU0 KOHKPETHOW MNpPUKNagHOW 3adayvu BbloenseT
OCHOBHble HanpasneHus Mogudukaumm MaTeMaTU4ecKOW MOLENM, OCYLLECTBISET OLEHKY
KayecTBa Mogenw.

OlK 3.3 lNprMeHsieT CcUCTEMbI KOMMNBIOTEPHOINO MOAENWPOBAaHUSA ONS MOCTPOEHUSA U aHanusa
MoZeneun npu pelleHnn 3agay B obnactn npogeccnoHanbHon AeaTensHoCTU.

OrliK-4

OlK-4.1 OcywectenaeT nouck, cbop, xpaHeHne n o6paboTky nHchopmauum, BelbupaeT cnocobbl
npeacTaBneHns U pacnpocTpaHeHnsa MHdopMauun npu pelleHun 3agad npodeccroHanbHom
OeaATenbHOCTH.

OlK-4.2 OcywecTtBnsaet BbIGOp 1 npuMeHseT NMHPOPMALMOHHbIE TEXHOMOrMU ANs peLleHus
3agay npodeccnoHanbHOM AeATENbHOCTH.

OrlK-5

OlK-5.1 MpumeHsieT pyHOaMeHTanbHble 3HaHUSA AN peanu3auun MatemMaTuyeckux MeTogoB U
anropuTMOB MpU  peLUeHMM NPUKIAQHOW 3a4advun; OCYLLECTBMSET CpPaBHEHME TOYHOCTMH,
CXOAMMOCTU U APYrMX XapaKTePUCTUK BbIYUCIIMTENBHbBIX anropuTMOB.

OlK-5.2 PaspabatbiBaeT nporpaMMHOe W MHQOpMaLMOHHOE obecrneyeHne KOMMbITEPHbIX
ceTel, aBTOMaTU3MPOBAHHbLIX CUCTEM, CEPBUCOB, OMEPALMOHHbIX CUCTEM M 6a3 AaHHbIX C
y4eTOM OCHOBHbIX TpeboBaHU MHpopMaLoHHon 6e3onacHocTL.

OlK-5.3 Wcnonb3yeT OCHOBHblE MOMOXEHUS W KOHUENUUW MpPUKNagHOr0O W CUCTEMHOrO
NpOrpaMMmMpPOBaHUSA, COBPEMEHHbIE NA3blkM MPOrpaMMMPOBaAHUS, TEXHOMOMMW CO34aHua W
aKcnnyaTauum NnporpaMmm 1 NPorpaMmMHbIX KOMMEKCOB NpU peLleHnn 3agay npogeccuoHansHom
OEeATenbHOCTHU.

MK-1

MK-1.1. O6ecneunBaet cbop, obpaboTky, aHanm3 n obobLieHe pe3ynbTaToB 3KCNEPMMEHTOB U
nccneaoBaHu B COOTBETCTBYHOLLEN 06n1acTu 3HAHWIA.

MK-1.2.  AHanuaupyeT Hay4HO-TEXHUYECKYD WHCOPMaLMIO, KacawLlylocs nepegoBoro
OTEYECTBEHHOIO W 3apybexHOoro onbiTa pelleHnss 3agad B obractu npodeccroHanbHom
[esaTenbHOCTH.

MK-2

MK-2.1. OcywecTBnsieT nnaHMpoBaHWe M rOTOBUT NPOrpaMmbl NPOBEAEHMS OTAENbHbIX 3TanoB
paborT.

MK-2.2 MpoBoanuT 3KCnepMMEHTbI B COOTBETCTBUM C MOCTaBMEHHBLIMM 3a4a4aMu Mo OTAENbHbIM
aTtanam pabor.

MK-3

MK-3.1. MNpoBoantT HaGMOAEHMS U U3MEPEHUsl, COCTaBNsSeT MX onucaHwe u dopmynupyet
BbIBOAbI.

MK-3.2. lMpumeHsieT npu o6paboTke OaHHbIX CTaHOAPTHOE W OpUIrMHANbHOE MNPOrpaMMHoOe
obecneyeHue.

MK-3.3. CocTaBnseT oT4eThl (pasgenbsl OTYETOB) MO TeMe UNM No pesynbTaTaMm NpoBeAEHHbIX
9KCMEPUMEHTOB.

MK-4

MK-4.1 [OemoHCTpupyeT HaBblkM paboTbl C WMHCTPYMEHTaNbHbIMW CpeacTBaMu; HaBbIku
MOJEenupoBaHUs NpeaMeTHON obnacTu, NpuknagHbiX U UHOPMAaLMOHHBIX NPOLECCOB; HaBbIKU
pa3paboTkym  TEXHOMOrMYecKoW  OOKYMEHTauWMW;  UCMONb30BaHWA  OYHKUMOHAmNbHbIX U
TEXHOIOrMYeCcKNx CTaHAApTOB MakeToB NPWKNAAHbIX NPOrpamMM; HaBbIKWU NPaKTUYeckon paboThbl
C NPeAyCMOTPEHHbBIM KypCOM NPOrpaMmMHbIM obecrnedyeHmem.

MK-4.2 MNpoBoanT aHann3 NpegMeTHOW 06riacTu, BbISBNSET MHPOPMALMOHHbIE MOTPEOHOCTH 1
paspabaTtbiBaeT TpeboBaHWs K MakeTam NpuKNagHbIX NporpamMm; NPOBOANT CPABHUTENbHbIN
aHanu3 u Bblbop VKT gnsa peweHus npuknagHbixX 3a4ad U co3gaHus nporpamm; paspabartsisaeTt
KOHUeNTyanbHy MOAEerNb NpuknagHown obnacTtu, BeIbrpaeT MHCTPYMEHTarnbHble CPeAcTBa U
TEXHOMOrMN NPOEKTMPOBaHNS NPUKNAAHLIX MOAENEN U Nporpamm; NPoOBOAUT popmManusaumio n
peanu3auuio pelleHns NnpuknagHbIX 3agad.

MK-4.3 AgantupyeT n HacTpaMBaeT nporpamMmmHoe obecneyveHve nog noTpebHocTH
npeanpuaTus; NPUMEHSAET Ha NPaKTUKE OCHOBHbIE METOAbl NPOEKTUPOBaHNS U CO3aaHns
o6bekTa, cnocobbl hopmanunsaumnm Lenm u MeTodbl ee JOCTUXKEHUS; aHannsmpyeT, obobLiaeT u
BOCNPUHMMaET MHAOPMaLMIO, CTAaBUT Liefb 1 POPMYNUPYET 3a4a4mM N0 eé AOCTUXEHMIO.

MK-5

MK-5.1 BoisBnseTt, cobupaet n dopmanuayeT TpeboBaHUn K AaHHBIM U MHPOPMALMOHHbBIM
obbekTam

MK-5.2 Bs3anMMoaencTByeT C 3aMHTEPECOBaHHbIMW Nuuamu B obnactyu aHanu3a OaHHbIX U
WH(POPMALIMOHHBLIX OO BHEKTOB.

MK-5.3 PaspabaTbiBaeT 1 coOBepLUEHCTBYET MeTOAbl aHanm3a MacCOBbIX KOMUYECTBEHHbIX U
HEeYNCNOBbIX AAHHbIX.




MK-6.1 BoisingaeT, bopMmpyeT 1 cornacoBbiBaeT TpeboBaHMsA K pesyrnbTaTam aHanuMTU4eCcKux
pabor.

MK-6.2 MNnaHupyeT n opraHmn3yeT aHanuTnyeckne paboTbl. [OTOBUT AaHHblE ANS NpoBedeEHMUs
aHanuTu4eckmx pabor.

MK-6.3 [MpoBoauT aHanMTU4YECKOE WCCneagoBaHME B COOTBETCTBUM C  COrflacoBaHHbLIMU
TpeboBaHVSAMM.

MK-6

12.5. MNpouepypa 3awmtbl BKP 1 meToanyeckne pekomeHgaumm Ans ctyaeHTa

3awuTta BKP npoBoantcss B cooTBeTCTBUM C [lonoXeHMem O nopsigke npoBeaeHus
rocygapCTBEHHOW MWTOroBoM aTTecTtaumm no obpasoBaTerfibHbIM NporpamMmMamMm  BbICLLEro
obpasoBaHnsa — nporpammam Gakanaespuarta, nporpaMmmamM crneumanutetTa U nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyfapcTBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA oLeHOYHbIX cpeacTB Ana 3awutbl BKP
12.6.1. NpumMepHbIN NepeYeHb BONpPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOrO MHCTPYMEHTapusa Ans pewexns 3agad BKP.

— O6ocHoBaHMe Bblbopa A3blka NPOrpaMMUPOBaHUA AN peLlleHns noctaBneHHbix B BKP
3agau.

— Hay4Hast HOBM3Ha NpoBefeHHOro nccnegoBaHus.

— MNpakTnyeckasn 3Ha4YMMOCTb UCCIe4O0BaHUS.

— O630p NuTepaTypbl MO NPOBEAEHHOMY NUCCIELOBaHMIO.

— OueHka agekBaTHOCTM MOCTPOEHHbLIX MaTEMATUYECKUX MOLENEN.

— O6nacTb NpakTUYeCKOro NPUMEHEHUS pe3ynbTaToB UCCNEA0BaHNS.

— Kopp€eKTHOCTb MCNOoNb30BaHMA HaYanbHbIX CTAaTUCTUYECKUX OAHHbIX.

— OB0OCHOBAHHOCTL CCOOPMYNMPOBAHHbLIX NPaBun (akCMoM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[Ons oueHnBaHWA pe3ynbTaTOB 3aWuUTbl BbINYCKHOM KBanMUKaUMOHHON paboThbl
ncnornb3yeTcs WwKana: «OTIINYHOY, «XOPOLLOY, «yAOBNETBOPUTESTBHOY,
«HeypoBneTBopuTenbHO». COOTHOLWEHWEe LWKanbl OUEHMBaHUA pe3ynbTaToB  3aluThbl
BbIMYCKHON KBanudukaumMoHHOW paboTbl M YPOBHA MOArOTOBNEHHOCTU oOby4vatlouweroca K
peLueHunto NpodeccnoHarnbHbIX 3agauq:

LLlkana oueHok XapakTtepuctuka ypoBHS MOArOTOBNEHHOCTM oby4yatoLerocs K
pelLeHnto npodeccroHanbHbIX 3aaad

lpamMOTHO ©M  4eTKO  cdOpMynMpoBaHa MOCTAHOBKA  3agauw,
NPOAEMOHCTPUPOBAH BbICOKMA YPOBEHb FOTOBHOCTU MCMONb30BaTb HaBbIKU
BblOOpa, NpPOEKTUPOBaHMS, peanusaumn, OLEHKM KayecTBa M aHanusa
achdekTMBHOCTM nporpammMHOro obecnedeHus AN  peleHus 3agady B
pas3nuyHbIX NPEAMETHLIX 00nacTaX, NPOAEMOHCTPUMPOBAH BbICOKMIA YPOBEHb
FTOTOBHOCTM K NCNOJ1Ib3OBAHUK OCHOBHbIX MOp,eJ'IeVI VIHCbOpMaLlMOHHbIX
OTnu4yHo TEXHOSOorMi 1 cnocoboB UX NPUMEHEHUsT ANsi PeLleHns 3a4ad B NpeaMeTHbIX
0obnacTsx, BbisiBNieHa SIPKO Bblpa)KeHHasi CMocoBHOCTb K camoopraHmMsauumn u
camoobpa3oBaHMto, YETKO N KA4YEeCTBEHHO M3NOXEH MaTepuan paboTbl, YETKO
n KBaJ'II/I(bI/ILI,I/IpOBaHHO OaHbl OTBETbl Ha BCe [OONOoJIHUTEelbHble BOMNPOCHI,
OT3bIB HOCUT MOJSIOXUTENbHbIN XapakTtep. Ob6sa3aTtenbHO HanuMyune He MeHee
opgHom nybnukaumm no Tematuke BKP B v3gaHusx, MHOEKCMPOBaAHHbLIX B
PUHLI.

KoppekTHOo chopmynupoBaHa nocTtaHoBKa 3agaun,

Xopouuo
npPoAeMOHCTpUpOBaHa FOTOBHOCTb  UCMONb30OBaTb  HaBblikM  BbIBOpA,




NPOEKTMPOBaHWs, peanu3aunm, OLEeHKMN KayecTBa U aHanu3a 3 ekTnBHOCTH
nporpaMmHoro obecnedeHus Ans pelleHns 3agay B pasnuyHbiX NpeamMeTHbIX
obracTax, NpoAeMOHCTPMpOBaHa FOTOBHOCTb K WCMOSIb30BAHUKD OCHOBHbIX
mMogenen MHPOPMALIMOHHBIX TEXHOMOMUA U CMOCOBOB UX MPUMEHEHUSA ANis
peweHns 3agady B MpeaMeTHbIX o6ractax, BbIIBNEHA CNOCOOHOCTb K
camoopraHusaumMm n camMoobpasoBaHUO, YETKO W KaYEeCTBEHHO MW3NOXeH
matepuan paboTbl, He Ha Bce [OMNOSIHWUTENbHbIE BOMPOCHI  AaHbl
ucyepnbiBaloLLMe OTBETbl, MMEKTCA MNpPeTeH3MM K 00bemy BbINONHEHHOW
paboTbl, OT3bIB HOCUT NOMNOXMUTENBHBIN XapakTep.

KoMmneTeHTHOCTb B npegmMeTHOM obnactm npoaeMOHCTPpUpoBaHa
HegoCTaTOMHO, [MOCTaHOBKa 3agadn  copMynupoBaHa  pacnibiBYaTo,
HeJOCTAaTOMHO YeTKO MPOAEMOHCTpMpOBaHa r[OTOBHOCTb MCMOSb30BaTb
HaBblkM BblOOpa, NPOEKTMPOBAHMS, peanuaaumm, OLEHKN KayecTBa U aHanuaa
3PPEKTMBHOCTN nporpamMmMHOro obecneyeHuss OnNs peleHuMss 3agad B
pasnU4YHbIX NpeaMeTHbIX 00NacTsX, BbISBNEHbI HE3HAYUTENbHbIE NPOGEnbl B

yJJ,OBJ'IeTBopI/ITeJ'IbHO rOTOBHOCTM K MWCMONIb30BaHUIO OCHOBHbIX MoAernemn VIHCbOpMaLI,I/IOHHbIX

TEXHONOrMM 1 cnocoboB nx npuMeHeHna ona peweHna 3agad B npegmMmeTHbIX
00nacTsx, BbISIBNEH HEBLICOKWI YPOBEHb crnocobHocTen K camMoopraHmnsauunmn
n caM006paaoBaHmo, N3noxeHme marepuana paGOTbI COOEPXKNT HeYdeTKkne
q)OpMyJ'II/IpOBKI/I n ABndeTca HenocnegoBaTesibHbIM, OTBEThbI Ha
OO0NONHUTENbHbIE BOMPOCblI HenoJiHble Wik coaepXaTt HeTOYHOCTU U
ownboYHble yTBepXxXngeHusa, naH NONOXUTENbHbBIN OT3bIB.

HeypnoBneTsopuTensHo

Husknit ypoBeHb KOMNETEHTHOCTM B NpeaMETHON o6nacTu, NocTaHoBKa
3agaun copmynMpoBaHa HeYeTKo U C MOrpeLIHOCTAMM, HU3KUIA YPOBEHb
TEOPeTUYECKON 1 NPaKTUYECKON MOAroTOBKWU, HEAOCTaToO4YHOe BradeHue unm
Heuncnosib3oBaHWe COBPEMEHHbIX MHGOPMAaLMOHHbLIX TEXHOMOMIA, U3NoXeHNe
maTepuana paboTbl COOEPXKUT HeyeTkne (OPMYNMPOBKA U OLIMBOYHbIE
YyTBEPXOEHUSA, AaHbl HEBEPHbIE OTBEThI HA AOMOMHUTENbHbLIE BOMPOCHI.

12.7. NepeyeHb y4yebHOM NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06X0AUMbIX
ANA NoAroToBKM K 3awmTe n npoueaypsbl 3awmtbl BKP
a) OCHOBHas nuTeparypa:

Ne n/n

MNCcTOYHUK

1

OcHoBbl  MHOPMALMOHHO-Bubnunorpadmyeckux  3HaHunm:  yyebHo-meTogmyeckoe  nocobue /
E. . l'puwwHa [v ap.]. — BopoHex : BopoHexckuin rocyaapcTBeHHbI yHuBepeuteT, 2015. — 38 c.

MeTognueckne ykasaHusi MO OMOPMIIEHWNIO KYPCOBbIX W BbIMYCKHbIX KBanvdWKaLuNOHHbIX paborT:
YyebHo-MmeToamMyeckoe nocobue. — BopoHex: nsgatenbckuii gom By, 2019. — 48 c.

Hosukos, 0. H. MNogrotoBka u 3awwmTa MarucTepcknx guccepraummn n 6akanaBpckux pabort : y4ebHo-
meToanyeckoe nocobue / FO. H. HoBnkoB. — 2-e u3g., ctep. — CaHkT-letepbypr : JlaHb, 2021. — 32
c. — ISBN 978-5-8114-1449-9. — TeKCT: 9NEKTPOHHbIN // JlaHb : 3NeKTpPOHHO-OUBNMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum poctyna: anda asTopus.
nonb3oBaTenen.

6) JononHWUTenbHas NuTepaTtypa:

Ne n/n NcToYHMK
duckanos, B. [1. HayyHo-nccnegoBartenbckas paboTa MarucTpaHToB M NOArOTOBKA MarmcTepckon
4 ancceptauun : y4ebHoe nocobue / B. [1. duckanos. — Bonrorpag : BrA®K, 2018. — 156 c. —
TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: Ans aBTopus. Nonb3oBaTenen.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-06pa3oBaTerbHble pecypchl (OguUManbHble Pecypcbl UHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cucrema meHempkmeHTa kadectBa. MTOMOBAA MTOCYOAPCTBEHHAA
5 ATTECTALUMA. OO6wme TpeboBaHus K codepXaHuU M MNOpsSAoK npoBedeHusi. — BopoHex :
BopoHexckuii rocyaapcteeHHbIn yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UT'A .
6 FOCT 7.1-2003. Bubnuorpadudeckas 3anucb. bubnuorpadgumyeckoe onncanmne. O6ume TpeboBaHus

n npasuna coctaenenus. — Mockea : CtaHgaptuHdgpopm, 2010. — 47 c.




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

FOCT 8.417-2002. lNocypapcTBeHHasi cucteMa obecneveHus eanHCTBa u3MepeHun. EanHuubl
7 Benu4ymH. — Mocksa : CtaHgapTuHdopm, 2010. — 32 c.

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

FOCT 19.402-78. EguHasa cuctema nporpammHon gokymeHtauuun (ECIMA). OnucaHve nporpammbl.—
URL: http://www.internet-law.ru/gosts/gost/24728

Mprmepbl GUbnMorpacnyeckoro onMcaHus.

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

O6y‘-|ﬁl0LL|,VII7I09I AONOJIHUTESTbHO UCNONb3yeT NnnuTtepaTtypy, COOTBETCTBYHLLYHO TEMAaTUKe
BKP.

12.8. MH(bOpMaLWIOHHbIe TeXHOJIOr'mMun, ucnosib3yemMbie Arns noaAroToBKu K 3aluTte U
npoueaypbl 3alliUThbl BKP, Bknro4asn nporpamMmmMHoe obecne4yeHne un VIHd.')OpMaLI,MOHHO-
cnpaBoO4YHble CUCTEeMbI

O6pasoBaTtesnbHbIn nopTan « ANEKTPOHHbIM yHUBepcuTeT BIY».
URL: https://edu.vsu.ru/;

OneKTpOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- 3bC «YHuBepcuTeTckas bubnunoteka onliney,

- OBbC «KoHCcynbTaHT CTyaeHTa,
- OBC «JlaHb».

[MporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbBIX MPUNOXeHU ons paboTbl C
AokyMmeHTamu, tabnumuamm mn 1.n. (MonOdwmc, LibreOffice), MO Adobe Reader, nHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, O
Anylogic, Python (gonyckaeTcs 3ameHa cneumanunanpoaHHoro MO BUpTyanbHbLIM aHanorom).

12.9. MaTepmanbHO-TeXHU4YecKkoe obecne4yeHue:

CneunanusnpoBaHHas  mebenb, koMmnboTep  (HOYTOYK), MyNbTUMEANNHOE
obopynoBaHume (NPOEKTOP, 3KpaH, CPEACTBa 3BYKOBOCMPOU3BEAEHUS).

13. OcobeHHOCTU npoBeaeHusa MMA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMU
300pOBbS U NUHBANMAOB

Ona obydarowmxca n3 4mcna nuy ¢ OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300POBbS U
nHBanugos MA npoBoguTcs ¢ YY4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrOo pasBUTUSA, UX
WHOMBUAYANbHbLIX BO3MOXHOCTEM W COCTOSIHMS 340pOBbsl, a TakKkKe B COOTBETCTBMM C
TpebOoBaHNAMKN, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocygapCTBEHHOM MWTOroBOM aTTectaumm no obpasoBaTeribHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHus — nporpammam Gakanaepuarta, nporpaMmmamMm chneumanutetTa u nporpammam
MarmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.
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