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7. Uenb rocyaapCTBEeHHOWM WTOroBOM aTTecTauuu: onpegerieHne CoOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUC  OCHOBHOW  obpasoBaTenbHOM  NpOrpamMmbl
«MHbopmaumoHHas aHanutuka wn  obpaboTka OOMbLIMX OaHHbIX» COOTBETCTBYHOLLUM
TpeboBaHnam OrOC no HanpaeneHuto nogrotoBkn 01.03.02 [MpuknagHas maTematuka u
WHopMaTUKa  Bbicliero  obpasoBaHus,  YTBEPXAEHHbIn  npukazom  MuHOGpHayku
oT 10.01.2018 Ne 9.

8. MecTto rocyaapcTtBeHHOU uToroBou arrectauum B ctpykrype OIMNOI: brnok B3

9. ®opma(bl) rocyanapcTBeHHOW UTOFOBOU aTTecTaLluu:
3awmTa BbiMyCKHOWN KBanudukaumoHHom paboTbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSI oOOpa3oBaTenbHOM nNporpamMmbl
(koMneTeHUMU BbINYCKHUKOB):

Kop, | HasBaHue

O6LenpodeccuoHanbHble KOMMNETEeHLIUM

CnocobeH NPUMEHATb cbpr,ameHTaanble 3HaHWA, NoJ1yd4eHHbIE B obnactn matemMaTuyeckmnx

OrK-1 y
1 (MNM) eCTECTBEHHBIX HAyK, M UCMONb30BaThb MX B MPOGECCUOHANBLHON AeATENbHOCTH

CnocobeH wucnonb3oBaTh M aganTMpoBaTh CyLIECTBYWOLIMEe MaTemaTudeckme MeToabl U
OrnK-2 CUCTEeMbl MporpaMMUpoBaHUst ONns pas3paboTku M peanusauuy  anropuTMOB  peLleHus!
npuKNagHbIx 3agay

CnocobeH NPUMEHATb U MO,IJ,I/Id)VILLI/IpOBaTb MaTemMaTun4eckme mogenun ona peleHuna 3agad B

OTlK-3 N
obnacTtv npoceccrMoHanbHoOWM AeATeNbHOCTY

OMK-4 CnocobeH noHumaTb npuHUMNbI paGOTbI COBpeMeHHbIXUI/IHCbOpMaLI,I/IOHHbIX TEXHONOrNM U
1cnonb3oBaTh UX AN pelleHns 3agay NpodeCCUOHarnbHON OEeATENBHOCTU

ONK-5 CnocobeH paspabaTbiBaTb anropuTMbl M KOMMNbIOTEPHblIE MNPOrpaMmbl, NPUrogHble ANS
NpPakTn4ecKoro npuMeHeHus

lNpodeccnoHanbHble KOMNEeTEeHL MU

K-1 CnocobeH npoBoauTb pa60jb| no obpaboTke N aHann3y Hay4HO-TEXHMUYECKOW MHpopMaumm u
pe3ynbTaToB MccrneaoBaHNUN.

MK-2 CnocobeH noaroToBUTb  3N1€MEHTbl  AOKYMEHTauuu, NpoeKTbl MniaHoB W nporpamMmmbl
NpoBeAEHUSA OTAENbHbIX 3TanoB paborT.

MK-3 CnocobeH oOCyllecTBMTb  BBINOMHEHNE  JKCMIEPUMEHTOB U OPOpMUTb  pe3ynbTaThbl

nccrnegoBaHun 1 pa3paboTok.

MK-4 CnocobeH co3paBaTb, peanu3oBbiBaTb W UCCNefoBaTb HOBble MaTemaTudeckue Moaenv B
€CTECTBEHHbIX HayKax, NPOMBbILLNEHHOCTU 1 Br3Hece, C y4eTOM BO3MOXHOCTEN COBPEMEHHbIX
NMHOPMALIMOHHbBIX TEXHOSOMMI, MPOrPaMMMpPOBAHUS U KOMMbIOTEPHOW TEXHUKM

MK-5 CnocobeH ucnonb3oBaTb COBPEMEHHbLIE METOAbl pa3paboTkym W peanusaumm anropuTmMoB
MalUunHHOro 06yquv|;| Ha Oase COBPEMEHHbIX A3bIKOB MNporpaMmMmmMpoBaHnUA U NakeToB
npuKnagHbIX nporpaMmm MoaenMpoBaHus

MK-6 CnocobeH npoBoauMTb 06paboTky M aHanuM3 OOomnbWKUX [AaHHbIX C  WUCMOSNIb30BaHUEM
CYLLIECTBYIOLLLEN B OpraHM3aLumM MeTO0NOMMYECKON N TEXHONOMMHYECKON MHAPPaCTPYKTYphI

11. O6bemM rocynapCTBeHHOM MUTOrOBOWM aTTecTauuMum B 3a4eTHbIX eauHuLax / ak.
yac.—12/432.
BbinonHeHne n 3awwmTa BbINYCKHOM KBanuukaunmoHHon padoTtbl — 12 / 432.

12 TpeboBaHusa k BKP
12.1 Nopspok BbinonHeHust BKP

MoarotoBka BKP BbinonHAeTca obyyalowmmcs Ha NPOTSXKEHUN 3aKNIOYUTENBHOrO roga
o0y4yeHns, ABNSETCA MNPOBEPKOM KavyecTBa  MOSIyYEHHbIX TEOPETUYECKUX  3HAHWMN,



NPaKTUYECKNX YMEHUN n HaBbIKOB, COOPMUPOBAHHBIX 00 EeKynbTYPHbIX
1 NpopeccrnoHarnbHbIX KOMNETEHLMIA, NO3BONALLMX peLllaTb NpodeccnoHarnbHble 3agadn.

YT1BepxaeHue Tem BKP, HaszHayeHue pykoBoauTernen, opraHmsaumns BbinonHeHna BKP
onpegenseTrca TpeboBaHUAMK, MU3NOXEeHHbIMM B [lonoxeHun o nopsagke npoBedeHus
rocyaapCTBEHHOM WTOroBOW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHus — nporpammMam Oakanaspuarta, nporpammam crneuuanuteTa M nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcurteta [ BI'Y 2.1.28 — 2018.

K 3awmte BKP gonyckaetcsa oby4yaromincs, yeneLwwHo 3aBepLumnBLUNA B NONTHOM obbeme
ocBoeHne OlOI B cooTBETCTBMM C Y4EOHBLIM MNAHOM, MOSHOCTBI BbIMOMHMBLUMA 3ajaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXAAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNagHON MaTeMaTUKu,
MHOPMATUKN N MEXaAHUKWN NO NpeAcTaBeHnto 3aBeayrowmx kagpegpamu. lNepedeHs Tem BKP
A0BOOMTCA 0 cBeAeHnsa obyyatowmxcs He nosgHee, Yyem 3a 6 mecaues o NMA.

MepeyveHb npumepHbix TeM BKP paspabatbiBaeTcs npenogaBaTensiMu BbiMycKaloLen
kapegpsl. NMNpumepHas TemaTtuka BKP obcyxaaeTcs Ha 3acegaHuun Bbinyckarowen kadenpol
N yTBEpPXOaeTcd 3aBeayroLwmm kadenpon.

3apaHue Ha BbinosiHeHe BKP Bbigaetcsa CcTyaeHTy nocne yTBepXaeHust TeMbl Y4YeHbIiM
coBeTOM (haKkynbTeTa NPUKIagHoOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIN NepeyeHb Tem BKP

- PaspaboTka wn nporpammHas peanu3auus anroputMa OueHKM 3PPEKTUBHOCTU
WHBECTULIMOHHBIX MPOEKTOB C Y4ETOM HEONPEAENEHHOCTN N PUCKOB.
- MatemaTuyeckme MeToAbl OLEHKM MpUBIEKATENbHOCTM pPerMoHa Ans 3KOHOMUKM Wt
OusHeca.
- ®opmupoBaHme nopTdens akTMBOB C NOMOLLbO METOA0B MALUMHHOIO 00y4YeHus.
- MatemaTnyeckme mogenu 1 anropuTMbl NOAAEPXKKM yNpaBneHus pecypcaMu areHToB
npv peanusaumm COBMECTHbIX MPOEKTOB.
- MprmeHeHne meTona aHanusa cpeabl YyHKLMOHNPOBAHMSA ans
OL€HKN MHHOBALMOHHON OeATEeNbHOCTN PETMOHOB.
- MaTtemaTunyeckme Mogenun n anropuTMbl NOAAEPXKKN POPMUPOBAHMS KOMMNIEKTA
nporpaMmmHoro obecneveHns y4ebHOro npowecca B By3e.
- PacnosHaBaHue Bnga AesiTenbHOCTM YenoBeka no AaHHbIM [aTYMKOB CMapT-4acoB Ha
OCHOBE MeTOoAO0B rnybokoro oby4yeHus.
- Mogenu n anropuTMbl pacnpegeneHns pecypcoB B NpOeKTax B YCNOBUSX HEYETKON
NMHpopMauumn o AnMTeNbHOCTAX paboT.
- MeTogbl BbIGOpa TOYEK HEPABHOMEPHOTO KOHTPOSS.
- PaspaboTka cepsuca nogroToBkM AaHHbIX A1 BO3MOXHOCTU WX UCMOMb30BaHUS B

WHCTPYMeHTax Budyanusauum nnatdopm knacca Bl.

12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHBIN JINCT;

— coaepKaHue;

— CMNCOK COKpaLLLEHNI (ecriv B 3TOM €CTb Heob6xoanMocTb!);
— BBEIEHME,;

— OCHOBHas 4acTb;

— 3aKJYEeHNE;



— CMNUCOK NUCMOSIb30BaHHbIX NCTOYHWUKOB;
— NPUIIOXKEHNA.
K paboTte npuknagbiBaeTcs 3agaHue Ha BbinoniHeHne BKP.

Tpe6oBaHus k cTpykType BKP:

CopepxaHue BKIIOYaeT HaMMEeHOBaHWS BCeX pasgenos, nogpasaenos (rnas, naparpados),
MYHKTOB (€CIN OHU UMEIDTCS) C yKasaHUeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Hayano
mMaTepuana pasgena, nogpasgena, rnasbl, naparpada, nyHkrta. Bo BBegeHnM o60CHOBbIBAETCS
BblIBOp TeMbI, onpefenseMbl ee akTyanbHOCTbO, POPMYyNUpyoTCs npobnema n Kpyr BONpoCcoB,
HeoOXoouMbIX [N ee pelleHus; onpegensietcs uenb paboTbl C ee pacyfieHeHMeM Ha
B3aMMOCBSA3aHHbIA  KOMMMEKC 3afad, nogrexalimx peLlleHuto, A8  packpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT WUCCrnegoBaHWs, MCMONb3yeMble MeTodbl aHanmusa Wu nuTepaTypHble
NCTOYHMKN; ONpeaenseTcs CTpykTypa paboThbl.

B ocHOBHOWM YacTu packpbiBaeTcsl cogepkaHne BbIMyCKHOM KBannukaunmoHHon paboThbi.

[MepBas rnaBa HOCUT, KaKk npasuno, obueTeopeTndecknin (MeToaosIorMYeckui)
xapaktep. B Hel Ha ocHoBe wu3ydeHuss paboOT OTeYEeCTBEHHbIX W 3apybexHbIX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb uccregyemon npobnembl, paccMaTpuBatoTCs
pasnuyHble noaxoAbl K peLlleHuto, AaeTcd MX oueHka, 0BOCHOBbLIBAKOTCS W M3nararTcs
COBCTBEHHbIE MNO3UUMKM CTydeHTa. JTa r[faBa CNYXWUT TeopeTudeckuMm oOOCHOBaHUEM
nccrnegoBaHnin, NPOBEAEHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxoouMmo npoBOoAMTb HA OCHOBE aHanu3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUUIN pa3BUTUS Npobrembl.

Bo BTOponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTterfibHoe U
MaTtemartumyeckoe onucaHue. [ns BKP, cBaszaHHbIX ¢ pa3paboTkon MHPOPMAaLMOHHBLIX CUCTEM U
NCnosib3oBaHMEM MHAOPMALIMOHHBLIX TEXHONOIMMIK, B coaepXaTenbHON NOCTaHOBKE MPUBOLATCS
CCbIfIKW Ha AOKYMEHTbI, perfnameHTupytoLlme npouecc PyHKLMOHNPOBAHNSA UH(OPMaLMOHHOM
CUCTEMbI; OCHOBHblEe MOKa3aTenu, KoTopble [AOSMKHblI ObiTb  AOCTUTHYTbI B YCIOBUSX
aKcnnyataumm MHAPOPMAaLMOHHOW CUCTEMbI; OFPaHUYEHUA Ha BPEMS peLUeHUst NOCTaBrEeHHOM
3ajayun; CpoOKM Bblgayn uWHGopMaumn; cnocobbl opraHuM3auMmM guanora YeroBeka
C MH(POPMALIMOHHOM CUCTEMOW CpeacTBaMM  WUMEIOLLErocsl WHCTPYMEHTapusi, OnucaHue
BXOOHOM W BbIXoAHOM UWHGopmauum (dopma npeactaBneHna CcoobleHuin, onucaHue
CTPYKTYPHbIX €OUHUL, NEepUOANYHOCTb BbiAauyuM WMHOpMauun uMnmM 4actoTa MOCTYNfeHns),
TpeboBaHna K opraHuM3aumm cbopa M nepegadn BXOOHOM MHGOPMALMU, €€ KOHTPOSb U
KOPPEKTUPOBKA.

B mMatemaTuyeckon nocTtaHoOBKE BbINOSMHAETCSA dopmanusaumsa 3agadu, B pesynbraTte
KOTOPOW oOrpeaensercsd COCTaB MNepeMeHHbIX, KOHCTaHT W WX Kraccudukaums, Buabl
OrpaHM4YeHUn Ha nNepeMeHHble U MaTeMaTuyeckne 3aBUCUMOCTU MeXOy MNepeMeHHbIMMU.
YcTaHaBnuBaeTCsl Kracc, K KOTOPOMY OTHOCUTCH pellaemMas 3ajada, UM NpuMBOAUTCS
CpaBHUTENbHbIA aHanM3 MeToao0B pelleHns Ans Bbibopa Hanbonee adhpekTmBHOrO meToaa.
MpuBoauTcss obocHOBaHME MNPUHATBLIX AOMYLWEHUM U NPeanocbifiok npu dopmanusaumm u
Bblbope meToaa peweHus. OnpegensieTca obuwasn nocnegoBaTenbHOCTb PELLEHNS 3a4auu.

B aTon e rnase nNpuMBOAATCSA pe3ynbTaTbl TEOPETUYECKMX UCCREAOBaHWN, OnucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx aeKTUBHOCTM.

Ona BKP, cBs3aHHbIX C pa3paboTkon MHEPOPMALMOHHBLIX CUCTEM WU UCMNOSNb30BAHUEM
MH(OPMALMNOHHbBIX TEXHONOMMN, HEOBXOAMMO YAENUTb BHUMaHMUE BONpocaM opraHu3aumm 6a3
AaHHbIX W 6a3 3HaHuin, TpeboBaHMAM K opraHusaumm cbopa, nepegayn U KOHTpons
MHdOpMauuK.



O6ocHoBaHuMe BbibOpa unn pa3paboTkn TexHUYeckoro obecrnevyeHns MHopMaLMOHHON
CUCTEMbl OCHOBbLIBAETCA Ha MpuHUMNAxX opraHmsauum un yHkunoHmpoBaHusa 3BM, cucrem,
KOMMEKCOB, NCMONb30BaHUN NOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecneyvyeHne OOMKHO BKIOYATb CTPYKTYpPY NPOrpaMMHO-METOAMYECKOro
Komnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cCnocobbl peanu3aumMm MOHMTOpa
yrpaBieHNs HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAyrnewn, crnocobbl peanusauun monynem
BBOZa 1 BbiBOAA MHpOpMaunu.

Ecnu BKP nocesilieHa pelueHnio KOHKPETHOW MpUKIagHoOW 3ajadun, TO pesynbTaThl
BbIYNCIIUTENBHOMO 3KCNEPUMEHTA U/UNN aHanu3 peLueHns 3agaym uenecoobpasHo BblAennTb
B OTAENbHYo rnasy (pasgen).

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

ObgaszatenbHbiM  gns BKP  aBnsaiTca  norvyeckas CcBA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pa3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCeN paboThbl.

B 3akniwyeHuM nornyeckn nocredoBaTtenbHO  M3naralTca  TeopeTudeckue U
npakTuyeckne BbIBOAbI M NPeasioXeHusl, K KOTOpbIM Mpullen CTygeHT B pesynbTaTe
nccnepoBaHnst. OHM OOMKHbI ObiTb KpaTKMMM, YETKUMW, AAKOLWLMMN NOSTHOE NpeacTaBrieHne o
cogepXaHun, 3Ha4MMocT, 060CHOBAHHOCTU U 3PPEKTUBHOCTU pa3paboToK.

B npunoxeHna cnegyeTr NOMECTUTb BcCNOMOraTeribHbI  MaTepuars, KOTopbiM Npw
BKMOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NMPOMEXYTOYHblE TeopeTUyeckme BbIKNagKM W pacyeTbl, HeKoTopble [JoKasaTernbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMMbl, UAAKCTPaLUK BCOMOraTenNbHOro Xxapakrepa.

MprnoxeHns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo npunoxeHnn B paboTe onpenensieTcs TONbKo HEeoOXOAMMOCTbH KX
BBefeHus B paboTy. [pn odopmMneHnm nNpunoxXeHnst ykasblBaeTCs He TONbKO ero HOMep, HO U
HasBaHMEe MNPUIIOXEHUs, oTpaxawLlero ero cyTb. B kayectBe obpasua odopmreHus
NPUNOXEHUN MOXHO BOCMNOJSIb30BaTLCSA NPUNOXKEHUAMUN JAaHHOMO METOLAMYECKOrO Nocobus.

12.4 Pe3ynbTaTtbl 00y4YeHUsl, XapaKTepu3ylLlliue rOTOBHOCTb BbINYCKHUKA K
npoceccnoHanbLHON AeATEeNILHOCTHU, NpoBepsieMble Ha 3awuTte BKP:

Koabl Koo n HanmeHoBaHne
KOMMNEeTEeHUNNn WHOMKATOPOB OCTUXKEHUS KOMMEeTEHUNN

OlNK-1.1 [eMOHCTpupyeT 3HaHudA, OTHOcAlWMeca K 0a3oBbIM OUCUMMIMHAM MaTeMaTuku,
MHPOPMATHKKN N €CTECTBEHHbIX HaYK.

OlK-1.2 OcyulecTBnsieT oopmanmsaumio NocTaBreHHON 3a4a4ymn 1 BbIbnpaeT matemaTnyeckme
MeTOoAbl ANA €€ peLleHmns.

OlNK-1.3 Wcnonb3yeT coBpeMeHHble MaTemMaTU4ecKkue WHCTpYMeHTarnbHble cpeactBa Ans
peLLeHns NOCTaBEHHON 3a4a4u, aHanU3npyeT N HTEPNPETUPYET pesyrbTaThl.

OrlK-1

OrlK-2.1 BolgensieT OCHOBHble HanpaBfeHus ajanTtauum MEeTOOOB pPeELUEeHUs MpUKITagHON
3afaun; peanuayeT MateMaTuyeckne MeToabl U anropuTMbl B hOpMeE KOMMBIOTEPHbBIX NPOrpaMm
Or1K-2 0N NpOBEeAeHUS BbIYUCITUTENBHOIO SKCNEepUMEHTa.

OllK-2.2 CpaBHuBaeT cuCTeMbl NPOrpaMMmpoBaHMsa Anst 060CHOBaHWA Bbibopa nporpammHon
cpeabl Ans pa3paboTkM KOMNOHEHTOB MPOrpamMMHOro obecneyveHms.

OlK-3.1 TMpyMeHsIeT COBPEMEHHbLIE TEXHONOMMKU MaTeMaTU4eckoro MOAENNPOBaHUA LIS
pelleHuns 3agad B obnactv npodeccrMoHanbHom OeATENbHOCTU.

OlK-3.2 Ha ocHoBe TpeboBaHU K peLleHU0 KOHKPEeTHOW MNpWKNagHOoW 3ajayvu BblaensieT
OlK-3 OCHOBHble HarnpaBneHns MoaudukauMm maTemMaTU4eCcKOn Mofernu, OCYLIECTBMASET OLEHKY
KayecTBa Moenu.

ONK 3.3 MNpumeHsaeT cucTeMbl KOMMNbIOTEPHOTO MOLENUPOBAHUS AN MOCTPOEHMS U aHanu3a
MOZenen Npun peleHnn 3agay B obnactn npodeccnoHansHon geaTensHoCTH.




OrliK-4

OlK-4.1 OcywectenseT nouck, cbop, xpaHeHne n 06paboTky nHhopmauum, BelbMpaeT cnocobbl
npeacTaBneHns U pacnpoCTpaHeHns MHopMauun Npu pelleHun 3agad npodecCroHanbHoOn
OeATenbHOCTHU.

OlK-4.2 OcywecTtBnsaet BbIGOp M npuMeHseT MHPOPMALMOHHbIE TEXHOMOrMU ANs peLleHus
3agay npodeccuoHarnbHON AeATeNbHOCTU.

OrlK-5

OlK-5.1 MNpumeHsieT pyHOaMeHTanbHble 3HaHUSA AN peanu3auun MatemMaTuyeckux MeTogoB U
anropMuTMOB MpU  peLleHMM NPUKIagHOW 3ajadvun; OCYLECTBMSET CpaBHEHME TOYHOCTMH,
CXOAMMOCTU U APYrMX XapaKTepPUCTUK BbIYMCIUTENBHBIX anropuTMOB.

OlK-5.2 PaspabatbiBaeT nporpaMMHOe U MHQOpPMaLMOHHOE obecrneyeHne KOMMbITEPHbLIX
ceTew, aBTOMaTU3MPOBAHHbLIX CUCTEM, CEpPBUCOB, OMEPALMOHHbIX CUCTEM M 6a3 AaHHbIX C
Y4E€TOM OCHOBHbIX TpeboBaHuU NHHOPMaLMOHHOW 6e30MacHOCTMY.

OlK-5.3 Wcnonb3yeT OCHOBHblE MOMOXEHMA W KOHLUEMUUW MPUKNagHOrO W CUCTEMHOrO
NporpaMMmMpPOBaHUSA, COBPEMEHHbIE $A3blkM MPOrpaMMUPOBaHUS, TEXHOMOMMW CO34aHua W
aKkcnnyaTauumn NnporpaMm 1 NPorpaMmMHbIX KOMMNEKCOB NpU peLleHnn 3agad npogeccuoHansHom
OeATenbHOCTU.

MK-1

MK-1.1. O6ecneumnBaet cbop, obpaboTky, aHann3 n 06obLLeHne pedynbTaToB SKCMNEPMMEHTOB U
nccrnegoBaHUn B COOTBETCTBYHOLLEN 06nacTu 3HaHWN.

MK-1.2.  AHanuanpyeT Hay4YHO-TEXHUYECKYID WHOPMaLMO, Kacallwylcs nepenoBoro
OTEYECTBEHHOIO W 3apybexHoro onbiTa peleHuss 3agady B obnactu npodeccnoHanbHon
OeATENbHOCTY.

MK-2

MK-2.1. OcywecTBnseT nnaHMpoBaHUe U roTOBUT NPOrpaMmbl NPOBEAEHNS OTAENbHbIX 3Tanos
pabor.

MK-2.2 MpoBoanuT 3KCNnepMMEHTbI B COOTBETCTBMM C MOCTaBEHHbIMW 3a4a4amMu Mo OTAeSNbHbIM
aTtanam pabor.

MK-3

MK-3.1. MNpoBoant HabnOOEHMS U U3MEPEHUsI, COCTaBNSET UX onucaHue u copmMmynupyeT
BbIBOAbI.

MK-3.2. lMpumeHsieT npu ob6paboTke OaHHbIX CTaHOAPTHOE W OpUIrMHaNbHOE MNPOrpaMMHOe
obecneyveHue.

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

MK-4

MK-4.1 [OemoHCTpMpyeT HaBblkM paboTbl C WHCTPYMEHTANbHLIMU CpPEeACTBaMW; HaBbIKM
MOOENMPOBaHMSA NpPeaMETHON 0bnacTu, NPUKNaaHbIX U MHAPOPMALMOHHBLIX NMPOLECCOB; HAaBbIKK
pa3paboTkn  TEXHOMOrMYEeCKOM  AOKYMEHTauuW;  WUCMONb30BaHUA  (PYHKUMOHAmbHbIX U
TEXHOMNOrMYeCcKkMX CTaHAapTOB MakeToOB MPUKNAaAHbIX NPOrpamMM; HaBbIKK MPaKTUYECKOW paboThbl
C NPeayCMOTPEHHbBIM KYPCOM MPOrpaMmHbIM obecneyeHmem.

MK-4.2 MNpoBoaunTt aHann3 npeaMeTHOW 06racTu, BbISBNAET MHpOPMaLMOHHbIE NOTPEBHOCTM U
paspabaTtbiBaeT TpeboBaHWs K nakeTam NpuKnagHbIX NporpamMm; NPOBOANT CPaBHUTENMbHBIN
aHanu3 u BbIbop VKT ansa pelweHus npuknagHbix 3agady n co3gaHus nporpamm; paspabarsisaet
KOHUEeNTyanbHy MOAEeNb NpuKnagHon obnacTtu, BbibnpaeT MHCTpYMEHTarnbHbIE CPpeacTBa U1
TEXHOMOrMM NPOEKTMPOBaHUA NPUKNaaHbIX MoAeNen n nporpaMmm; NpoBoguT hopmanusauuio n
peanusaumnio pelleHns NpuknagHblx 3agad.

MK-4.3 AgantupyeT n HacTpaMBaeT NporpammMHoe obecneyeHre nog noTpebHocTH
nNpeanpuaTUS; MPUMEHSIET Ha NPaKTUKe OCHOBHbIE METObl NPOEKTUPOBaHMS U CO30aHUA
obbekTa, cnocobbl hopmanuaaunm Lenu u MeToabl ee AOCTUXKEHWS; aHanuanpyeT, ob6obLaeT 1
BOCMPWMHMMaET MHAOPMaLmIo, CTaBnT Lenb 1 hopMynmnpyeT 3agayn no e€ JOCTKEHMIO.

MK-5

MK-5.1 BoisBnget, cobupaet n copmanusyet TpeboBaHMM K AaHHBIM U UHEOOPMALNOHHBIM
obbekTam

MK-5.2 BsaumogeWcTByeT C 3aMHTEPECOBaHHbLIMW NMUAMM B OOnacTu aHanu3a AaHHbIX U
MHPOPMAaLIMOHHBLIX OGBHEKTOB.

MK-5.3 PaspabaTtbiBaeT U COBEPLUEHCTBYET METOAblI aHanmM3a MacCOBbIX KOMUYECTBEHHbLIX U
HEYMCIOBbIX AaHHbIX.

MK-6

MK-6.1 BeisiBnseT, bopmupyeT 1 cornacoBbiBaeT TpeboBaHusa K pesynbTataM aHanuTU4ecKmx
paborT.

MK-6.2 MnaHupyeT 1 opraHnsyeT aHanutudeckme paboTbl. [OTOBUT AaHHble ANsl MPOBELEHUS
aHanuTu4eckux pabor.

MK-6.3 TlMpoBoauT aHanMTM4YeCcKoe uccnegoBaHMe B COOTBETCTBUM C  COrflacoBaHHbLIMU
TpeboBaHusMUN.




12.5. NMpoueaypa 3awmtbl BKP n MeTtoamnyeckme pekomeHpauum ansa ctygeHTta

3awmta BKP nposoautca B cooTtBeTcTBUM C [lonoxeHnem O nopsigke npoBeneHus
rocyaapCTBEHHOM WTOroBoW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHuss — nporpammam 6Gakanaespuarta, nporpaMmmamMm chneumanutetTa U nporpammam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrseHHoro ynmsepcurteta [ BI'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbLIN NepeyYeHb BONpocoB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapus Ans pewexns 3agad BKP.

— O6ocHoBaHuMe Bbibopa A3blka NPOrpaMmMMpPOBaHNA AN peLleHnst nocTaBneHHbIX B BKP
3agau.

— HayyHas HOBM3Ha NpoOBEAEHHOro NCCNeaoBaHus.

— MNpakTnyeckasn 3Ha4YMMOCTb UCCIeA0BaHUS.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY UCCNELOBaHUIO.

— OueHka agekBaTHOCTM MOCTPOEHHbLIX MaTeMaTUYECKUX MOLENEN.

— ObnacTtb NpakTUYECKOro NPMMEHEHUs pe3yrbTaToB UCCeaoBaHMs.

— KoppeKTHOCTb MCNoNb30BaHMA HaYanbHbIX CTAaTUCTUYECKUX OAHHbIX.

— O6oCHOBaAHHOCTL CCOOPMYMPOBAHHbIX NPaBun (aKCMOM, rMnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynobtatoB BKP

[nsa oueHnBaHWA pe3ynbTaToOB 3aWuUTbl BbINYCKHOM KBanuuKaunMoHHON paboTbl
ncnonb3yeTcs LKana: «OTNNYHOY, «XOpOLLOY, «yOOBNETBOPUTENTBHOY,
«HeypoBneTBoputenbHO». COOTHOWEHWE LWKamnbl OUEHUBaHUSA pe3ynbTaToB  3aWMUThbl
BbIMYCKHOW KBanudukauMoHHON paboTbl M YPOBHA MOArOTOBNEHHOCTM oOby4varoweroca K
peLleHnto NpodeccrMoHanbHbIX 3agav:

LLikana oueHok XapakTepucTuka ypoBHS MOArOoTOBIEHHOCTM oby4yatoLLerocs K
peLLeHnto npodeccroHanbHbIX 3aaad

"pamoTHO 7 YeTKo cchopmynuposaHa nocraHoBKa 3ajaun,
NPOAEMOHCTPUPOBAH BbICOKUIA YPOBEHb FOTOBHOCTWU UCMOMb30BaTb HaBbIKK
BblOOpa, NPOEKTUPOBaHMSA, peanu3auumu, OLEHKM KayecTBa W aHanusa
3phEeKTNBHOCTN MNPOrpaMMHOro obecneyeHuss Ans peleHus 3ajad B
pasnuyHbIX NpeamMeTHbIX 06nacTAX, NPOAEMOHCTPUPOBAaH BbICOKWIA YPOBEHb
OTnnyHo rOTOBHOCTM K WCMOMb30BaHWUIO OCHOBHBIX Mogenen WHGOopMaunNOHHbIX
TEXHOMOIMA UM CMOCOBOB WX MPMMEHEHWS AOnS  peleHus 3ajad B
npeaMeTHbiXx 06nacTax, BbIsIBiEHA SPKO BbIPaXEHHas CMOCOBHOCTb K
camoopraHusauum 1M camoobpas3oBaHMi0, YETKO U KauyeCTBEHHO W3NOXeH
matepuan paboTbl, YeTKO M KBanNnMUUUPOBAHHO AaHbl OTBETbl Ha BCe
OOMOMHUTESbHbBIE BOMPOCHI, OT3bIB HOCUT NOMOXUTENbHLIN XapakTep.
KoppekTHO cdhopmyrnmpoBaHa MocTaHoBKa 3ajadvun, MpoAeMOHCTpUpoBaHa
rOTOBHOCTb UCMONb30BaTb HaBblkM BblIOOPa, NPOEKTUPOBaHNS, peanunsauuu,
OLIEHKM KadecTBa M aHanusa apdeKTMBHOCTM NporpammMHoro obecneveHms
ANs  peweHuMs  3agady B pa3NUyHbiX  NpeaMeTHbix  obnacTsx,
NPOAEMOHCTPUPOBaAHA MOTOBHOCTb K MCMOMb30BaHWUIO OCHOBHLIX MOAEnewn
Xopouuo WHMOPMALMOHHBIX TEXHOMOMMIA U CNOCOB0B UX MPUMEHEHMUSA ONS peLleHUs
3agady B npegMeTHbIX  obracTtax,  BbisBieHa  CMOCOBHOCTb K
camoopraHusauum n camoobpasoBaHMIO, YETKO U Ka4yeCTBEHHO W3NOXEeH
matepuan paboTbl, He Ha BCe [OMOSNHUTENbHbIE BOMNPOCHI AaHbl
ucyepnblBaloLWne OTBETLI, UMEITCA MPETEeH3UN K 06beMy BbINONHEHHOW
paboTbl, OT3bIB HOCUT MONOXWUTENbHBIV XapakTep.




KomneTeHTHOCTb B npegMeTHoM  obnactm  NpOAEMOHCTpUpOBaHa
HeJOCTaTOYHO, MNOCTaHOBKa 3ajadn  cdopMmynvMpoBaHa pacnnbiBYaTo,
HEeJOCTaTOYHO YEeTKO MNPOAEMOHCTPUPOBAHA FOTOBHOCTb WCMOMb30BaTh
HaBblkM BblIOOpa, NPOEKTUPOBaHWUSA, peanu3auun, OLEHKM KadyecTBa W
aHanusa 9 dEKTMBHOCTN NpOorpaMMHOro obecnevyeHnss Ons  peLleHus
3afay B pasnuyHbIX NpeamMeTHbIX 06nacTsax, BbISIBMEHbl HE3HAUYUTENbHbIE
npobenbl B TOTOBHOCTM K  MCMOMb30BaHUKD  OCHOBHbIX  MOZenen
WH(OPMALIMOHHBIX TEXHOMOIMMIA 1 CNOCOBOB MX NPUMEHEHUs ONS peLleHus
3ajady B npegMeTHbIX 00MnacTsX, BbIABNEH HEBbLICOKUA  YPOBEHb
CMOCOBHOCTEN K CcamoopraHuMsauum u camooOpas3oBaHWIO, W3NOXeHne
maTtepuana paboTbl COOEPXUT HeyeTkue (OPMYNMPOBKM U SBMSETCH
HenocnegoBaTenbHbIM, OTBETbI HA AOMOMHUTENbHBIE BOMPOCHI HEMOMHbIE
UnuM  cogepxar HEeTOYHOCTM U owunbouvHble  yTBEpPXAEHWs, AaH
NOMNOXMWTENbHbINA OT3bIB

HuW3knMin ypoBeHb KOMMETEHTHOCTM B MNpeaMeTHow obnacTtu, nocTaHoBKa
3agaun chopmynmpoBaHa HEYEeTKO U C MOrpeLUHOCTAMM, HU3KUIA YPOBEHb
TEOPETUYECKOM M MNPAKTMYECKOW MOArOTOBKM, HEOOCTaTOYHOE BrageHue
HeynoBneTBopuTeNbHO WU HEMWCNONb30BaHNE COBPEMEHHbIX WHMOPMALMOHHBIX TEXHOMOINNA,
U3NoXeHne martepuana paboTbl COOEPXKMT HeyeTkne OopMYyNMPOBKM U
ownboYHbIE YyTBEPXKAEHMWS, OaHbl HEBEPHbIE OTBETbI HA OOMOMHUTENbHbIE
BOMpPOCHI

yﬂ,OBJ’IeTBOpVITeJ'IbHO

12.7. NepeyeHb y4ebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHET», HeOOBXO0AUMBIX

ANA NOAroTOBKM K 3awWwmuTte U npoueaypbl 3awmtbl BKP

a) OCHOBHas nuteparypa:
Ne n/n NcTouHumk
OcHoBblI  MH(bOpPMaLUMOHHO-OMGMorpadmnyecknx 3HaHwWi:  y4ebHo-MeTogmyeckoe nocobue /
E. M. NpuwwHa [n ap.]. — BopoHex : BopoHexckui rocyaapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.
MeToguyeckne ykasaHusi No 0QOPMIIEHMNIO KYPCOBBLIX M BbIMYCKHbIX KBanNM@UKaLMOHHbIX paboT:
YyebHo-MeTogmyeckoe nocobue. — BopoHex: nsgarensckun gom By, 2019. — 48 c.
Hosukos, 0. H. MNogrotoBka u 3awmTta maructepckux amcceptauun n 6akanaspckux paboT :
y4yebHo-meToamdeckoe nocobue / KO. H. HoBukoB. — 2-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : 3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-
6ubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/168825 — Pexwum goctyna: ans
aBTOPM3. NONb3oBaTeENEN.

1

2

6) pononHuTenbHasa nuTepartypa:
Ne McToYHMK
n/n

duckanos, B. [1. HayuyHo-uccnenoBatenbckasi pabota MarucTpaHToB M NOArOTOBKA
MarucTepckon aucceprtauuu : ydedHoe nocobue / B. [1. duckanos. — Bonrorpag : BFTAOK,
2018. — 156 c. — TeKcT : aNeKTpOoHHbIN // JlaHb : 3aNeKTpoHHO-6nbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons aBTopua. Nofib30BaTenen.

B) MHCpOPMaLIMOHHbIE 3NEKTPOHHO-006pa3oBaTenbHbIE pecypchl (OuUmManbHble pecypcbl UHTEPHET):

Ne n/n Pecypc

CT Bry 2102 - 2015, Cwucrema MeHegkmeHTa KadectBa. WTOIOBAA
FOCYOAPCTBEHHAA ATTECTAUMA. O6bwue TpeboBaHusA Kk cogepXaHuo U Mopsook
nposefeHus. — BopoHex : BopoHexckuin rocygapcteeHHbln yHuepceuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UT'A .

FOCT 7.1-2003. Bubnuorpadudeckass 3anucb. bubnuorpacduyeckoe onucaHune. Ob6Lime
6 TpeboBaHusa 1 npaBuna coctaenennsi. — Mockea : CtangaptuHdgopm, 2010. — 47 c.

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

FOCT 8.417-2002. TlocypnapctBeHHass cuctema obecneyeHnss efuHCTBA W3MEPEHUMN.
7 EnuHuupbl BennunH. — Mocksa : CtaHgapTuHdgopm, 2010. — 32 c.

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




8 FOCT 19.402-78. EpuHas cuctema nporpammHon pgokymeHtauum (ECIMO). OnucaHue
nporpammbl.— URL: http://www.internet-law.ru/gosts/gost/24728

9 Mpumepbl Gubnmorpadryeckoro onMcaHus.
URL.: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf

O6yuvaroLmincs ONONHUTENBHO MCMONb3yeT NUTepaTypy, COOTBETCTBYHOLLYIO TeMaTUKe
BKP.

12.8. UHdbopMaLMOHHbIE TEXHONOIMKU, UCNONb3yeMble ANA NOArOTOBKU K 3awuTe U
npoueaypbl 3awmtbl BKP, Bkno4yaa nporpammHoe ob6ecneyeHne m MHPOPMaLMOHHO-
cnpaBOYHble CUCTEMbI

O6pasoBaTenbHbI nopTan «NeKTPOHHbIN YyHMBepcuTeT BIMY».
URL: https://edu.vsu.ru/;

OneKTpOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- OBbC «YHuBepcuteTckas bmbnuoteka onliney,

- OBbC «KoHcynbTaHT cTyaeHTar,
- 3BC «JlaHb».

MporpammHoe obecneveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbLIX MPUNOXeHU ons paboTbl C
AokymeHTamu, Tabnuuammn n 1.n0. (MS Office, MonOdwmc, LibreOffice), MO Adobe Reader,
nHTepHeT-6pay3ep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio
Community Edition, MO Anylogic, Python (pnonyckaetca 3ameHa cneuuwanuamposaHHoro 1O
BMPTyarnbHbIM aHanorom).

12.9. MaTepmanbHO-TeXHU4YecKkoe obecne4yeHue:

CneunanunsnpoBaHHass  mebenb, kKoMmnboTep  (HOYTOYK), MYyNbTUMEANNHOE
obopynoBaHume (NPOEKTOp, 3KpaH, CPeACcTBa 3BYKOBOCMPOU3BEAEHUS).

13. OcobeHHOCTU NpoBeaeHusa M'MA ansa nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U NHBaANMAOB

Ona oby4vaowmxca n3 4mcna nuy C OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300POBbS U
nHBanuaoB MMA npoBoantca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrO pPas3BUTUSA, NX
WHOMBMAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUMS 340pOBbsl, a TakKkKe B COOTBETCTBMM C
TpebOBaHNAMKN, U3NOXEHHbIMA B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocygapCTBEHHOW MWTOroBOM aTTecTtaumm no obpasoBaTernibHbIM NporpaMmamMm  BbICLLEro
obpasoBaHuss — nporpammam Oakanaspuarta, nporpammam cneuuanuteta M nporpaMmmam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.


https://edu.vsu.ru/

