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7. Uenb rocyaapCTBEeHHOW MWTOroBOW aTTecTauuMu: onpegerieHne COoOTBETCTBUSA
pe3ynbTaTtoB OCBOEHWs  oby4yalowmMmcs OCHOBHOM  OBpasoBaTenbHOWM  NporpamMmbl
«MatemaTtnyeckoe 1M nporpamMmHoe  obecrneyeHne - UHMPOPMAUUOHHBLIX  CUCTEM»
cooTtBeTcTBYHOWNM TpeboBaHmam PIOC no HanpasneHuto nogrotoBkn 01.04.02 MpuknagHas
MaTemMatMka W  MHoOpMaTMKa BbICWIEro o0pasoBaHWdA, YTBEPXKAEHHbIN  MNPUKa3oM
MuHo6pHaykum oT 10.01.2018 Ne 13.

8. MecTto rocynapcTtBeHHOM UTOroBon artrectauum B cTpyktype OIMOI: Bnok B3,
6as3oBad yacTb

9. ®opma(bl) rocyaapcTBeHHOW UTOFOBOM aTTecTaLUn:
3awmTa BbiMyCKHOWN KBanudukaumoHHom paboTel (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSI oOOpa3oBaTeNnbHOM nNporpamMmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kon | HassaHue
O6LwenpodeccroHarnbHble KOMNETEHLNN

OriK-1 CnocoGeH peluaTtb akTyarnbHble 3agaun yHaamMmeHTansHo U NpuknagHon MaTeMaTuku

OrK-2 CnocobeH CoBepLLEHCTBOBATL U peanu3oBbiBaTb HOBbIE MaTeEMaTUYECKME MeToAbl PELLEHNS
npuKnNagHbIxX 3agay

CnocobeH pa3pabaTtbiBaTb MaTemMaTU4eckMe MOAENu 1 NPOBOAUTL MX aHanus3 Npu peLleHun 3agady B
obnact npodeccroHanbHoM AeATENbHOCTM

CnocobeH KoMGWHMpOBaTb WM aganTUpOBaThb CyLLecTByWOLWME WMHEHOPMALMOHHO-KOMMYHMKALMOHHbIE
OnK-4 TEXHOMNorvn Ansi pelueHust 3agad B obnacTu npoteccroHanbHoN AeaTeNbHOCTM € y4eToM TpeboBaHUi
UHOpMaLnoHHON 6esonacHoOCTH

MpodeccrnoHanbHble KOMNETEHLNK

OriK-3

MK-1 CnocobeH npoBoanTb paboTbl N0 06paboTke 1 aHanM3y Hay4YHO-TEXHUYECKON MHGOpMaLnK,
pe3ynbTaToB UCCNeAOBaHUN

MK-2 CnocobeH ocyLecTBNATb Hay4YHOe PyKOBOACTBO MPOBEAEHNEM UCCIeA0BaHNIM NO OTAENbHBIM 3a4advam

MK-3 CnocobeH o06pabaTtbiBaTb, MHTEpPRNpeTMpoBaTtb, OMOPMMATL WM NpeacTaBnsTe NpodeccuoHansHOMY
o6LecTBy pesynbTaTbl NPOBEAEHHbIX NCCNeA0BaHUA

MK-4 CrnocobeH ocyLecTBnATbL aAMWHUCTPUPOBaHUE awnnoBbIX CUCTEM W CUCTEMHOrO MPOrpamMmmHOro

obecneyveHnss MHPOKOMMYHUKALIMOHHOW CUCTEMBI, MPOBOAWUTL aHanmM3 cUCTEMHbIX Npobrnem obpaboTku
WHJOPMaLUM Ha YpoBHE MH(POKOMMYHUKALIMOHHOW CUCTEMBI

MK-5 CnocobeH ocyllecTBNATb PYKOBOACTBO MPOEKTMPOBAHMEM, MpOBEPKOM paboTocnocobHOCTH
MHopMaLmnoHHbIX pecypcoB (MP), npoBoAWTb 3KCMEPTHYH OLEHKY yHKumoHmpoBaHus WP u
nnaHnpoBaHNe MeTOA0B UX peanusaumm

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

12 TpeboBaHusa k BKP

O6wme TpeboBaHUA:

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

- BKP o6s3atenbHO npoxoauT NPOBEPKY OPUIMHANbHOCTM B cucTeme AHTunnarmart.
PekomeHayeMbln NPOLIEHT OpUrMHanNbHOCTU TEKCTa, BKMYash camouuTMpoBaHue, CocTaBnseT
He meHee 70%.

- peKkoMeHgyemoe KONMUYeCTBO MCMNOJSib3yeMbIX UCTOYHUKOB - HE MeHee 15; npu aToMm
CCbIfIKW HAa WHTEPHET-pecypcbl AOSMKHbI cocTaBnatb He 6onee 50% oT obwero yucna
NCTOYHMKOB.



- obsasatenbHbiM anemeHToM BKP ABMSETCA npoBedeHVe BbIYMCIIUTENbHOIo
3KCNepMMeHTa C MOMOLLbIO CAMOCTOSATENBbHO pa3paboTaHHOro NporpaMMHOro npoaykra nnu/
N C NOMOLLbIO CUCTEM KOMMBIOTEPHON MaTEMaTUKN N NAKeTOB MHXEHEPHbIX NPorpamMm.

- HeobXoAMMbIM YCrOBMEM MNOMyYeHUsT oueHKUM «OTNUYHO» SBRSIETCA Hanuume He
MeHee OByx nybnukauum no tematuke BKP B usgaHusx, uHgekcupyembix B PUHL, a
NOSTly4YEHMST OLIEHKN «XOPOLLO» - Hanuyve He MeHee OAHON nybnukauuu.

- npu opopmneHun BKP pekomeHOyeTcs npuaepXmBaTbCs akTyalbHbIX METOONYECKUX
yKasaHui.

12.1 MNopsipok BbinonHeHust BKP

MoarotoBka BKP BbinonHAeTca obyyalolwmmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
obyyeHuss, ABNSETCA MNPOBEPKOM KayecTBa  MOSyYEHHbIX TEOPETUYECKUMX  3HAHWUMN,
NPaKkTU4EeCKNX yMEHUM n HaBbIKOB, ChopMMpPOBaAHHbIX OOLLEKYITbTYPHbIX
N npodeccrnoHarnbHbIX KOMAETEHLMIA, NO3BONAIOLWMX peLllaTb NpodeccruoHarbHble 3a4a4n.

Y1BepxaeHne tem BKP, HasHauyeHue pykoBoauTeneun, opraHusauuns BbinonHeHuss BKP
onpegenseTca TpeboBaHUAMMU, WU3MOXEHHbIMXU B [loNOXeHUM O nopsiake npoBeaeHns
rocygapCTBEHHOW MWTOroBoOW aTTectaumm no obpasoBaTeribHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHna — nporpammam 6Gakanaspuarta, nporpamMmam crneunanuTetra u nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmnte BKP gonyckaetcsa oby4yarowmincs, ycnewwHo 3aBepLumnBLUNA B NONTHOM obbeme
ocBoeHne OOl B COOTBETCTBUM C Y4EOHbLIM MNAAHOM, MOSIHOCTBK BbINOMHUBLUUKW 3ajaHue
Kadbeapbl Ha BbinonHeHne BKP.

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

[MepeyeHb nNpUMeEpHbIX TeM  MarnucTepckux  gucceptaumn  paspabaTbiBaeTcs
npenogasatenaMn  Bblnyckawowen kKadegpbl. [llpumepHasa TemaTvka  MarMcTepcKmx
auccepTtaumMn  obcyxgaeTcss Ha 3acefjaHuM  Bblinyckawowen kKadenpbl W yTBepXKaaeTcs
3aBeayroLwmm Kageapon.

3apaHue Ha BbinonHeHne BKP BbigaeTcs cTygeHTy nocne yTBEPXKAEHUS TEMbl YUYEHbIM
coBeTOM dhaKkynbTeTa NPUKIagHOM MaTeMaTUKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— MaremaTtunyeckme mogenn TeXHONOrMYeCcknX, MHPOPMaLIMOHHBIX NPOLLECCOB U CUCTEM,;

— [MapannenbHoe nporpamMmmupoBaHue

— PaspaboTka web-npunoxeHnin

— CuctemMbl MynbTMMeOua u KOMNboTEPHas rpaduka.

— BuounHpopmaTuka

— ['nbkme metogonorum paspaboTkn. Scrum.

—  WHTennektyanbHble CUCTEMbI U TEXHOSTOMUM.

— WcKycCTBEHHbBIM NHTENNEKT

— WceneposaHus n paspaboTka NporpaMMHbIX CPeacTB KOPNopaTUBHbIX
pacrnpegerneHHbIX CUCTEM.

— KopnopaTusHble 6a3bl aHHbIX

— HeyeTkune cucremsol

— [porpammHoe obecneveHne NHTEpHET-MeponpuaTUn

— PaspaboTtka MobunbHbix GusHec-npunoxeHnn Ha nnatgopme 1C:Mpegnpusatme



— PaspaboTka npunoxeHun Ha 6ase anropMTMOB KOMMNbIOTEPHOIO 3peHNs U LMdpPOBOM
o6paboTkon nsobpaxeHui

— PacnpegeneHHble 06beKTHbIE TEXHOOMK

— Pedaktopunr B[]

— CosgaHune reonokaumoHHbIX MOBUNBbHbLIX MPUMOXEHUI

— TeopeTunyeckas nHopmaTmka

— Tectnposanue MO (ABTOMaTM3aUMS PErPECCMOHHOIO TECTUPOBaHUS, ABToOMaTnyeckas
reHepauus Tecto, MogynbHoe TecTupoBaHue)

— KomnbtoTepHoe 3peHne

— [MapannenbHoe nporpammmpoBaHue, TexHosnormnm CUDA

— ABTOMaTM3auus peakTopuHra

— PaspaboTtka KOMMNMEKCHOM cuUCTeMbl 6e30MacHOCTM W KOHTPONsS COTPYAHMKOB Ha
npeanpusaTum

— PaspaboTka 6ubnuoTtekn ana asTomaTmsaumm TectMpoBaHusa metogqom dassuHra
PaspaboTtka 3almLLeHHOro MOBUNbLHOIO NPUOXEHNA 0byyatoLen CUCTEMbI
CpaBHUTESNbHbIN aHanM3 Knaccu4ecknx anroputMoB LIMPPOBON NogNnUcu
PaspaboTka nporpaMMHON cuctembl anpobaunn noBeaeHYeCcKnx Mogenen counyma c
NPUMEHEHNEM TEXHOSTOrM CaMooBbyyYeHns cucTemsl

12.3 Ctpyktypa BKP

CtpykTrypa BKP:

— TUTYNbHbIN JIACT;

— coaepXaHue;

— CMNCOK COKpaLLLEeHUI (ecriv B 3TOM eCTb HeobxoanMocTb!);
— BBEJEHME;

— OCHOBHas 4acTb;

— 3aKIOYEeHuE;

— CMUCOK NUCMOSIb30BaHHbIX UCTOYHWUKOB;

— NPUIOXEHNA.

K paboTte npuknagbiBaeTcsl 3agaHue Ha BbinonHeHne BKP.

Tpe6oBaHus k cTpyktype BKP:
CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),

MYHKTOB (€CN OHM UMEKTCS) C yKa3aHWeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Hadano
MaTepuana pasgena, nogpasgena, rnaebl, naparpada, nyHkta. Bo BBegeHun ob6ocHOBLIBAETCS
BbIOOp TeMbI, onpeaensdemMblii ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONpOCOB.,
HeoOXoOMMbIX ANA €ee peLleHud; onpedensieTca uenb paboTbl C ee pacyneHeHMeM Ha
B3aMMOCBSI3aHHbIN  KOMMIEKC 3adad, noanexalmx peleHunto, AOnst  PackpbiTUsi  TeMbl;
yKasbIBalOTCA OOBLEKT WCCNeaoBaHUSA, WUCMOMb3yeMble METOAbl aHamm3a W NuTepaTtypHble
WCTOYHUKM; ONpeaensieTcsi CTpykTypa paboTbl.

B ocHOBHOWM YacTu packpbliBaeTcsa cogep)kaHne BbiMyCKHOM KBanngukaumoHHOM paboTbl.

MNepBass rnaBa HOCUT, Kak npaBuno, obweTeopeTU4eckuin (MeToOoNOrMYEeCcKnin)
xapaktep. B Hel Ha ocHoBe wu3yveHust paboOT OTEYECTBEHHbIX WU 3apybexHbIX aBTOPOB
nanaraeTtca akTyanbHOCTb M CYLWHOCTb Mccregyemon npobnembl, paccMaTpuBaroTCs
pasnuyHble Mnoaxodbl K pPeLUeHWo, OaeTcsas MX oueHKa, OOOCHOBbLIBAKOTCA W M3naratTcs
COBCTBEHHbIE MO3UUMKM CTyAeHTa. JTa rnaBa CNYXUT TeopeTUdeckuMm 0OOCHOBaHUEM
nccnegoBaHnii, NPOBEAEHHbBIX CTYAEHTOM.

O6ocHoBaHue uenn BKP Heobxoommo nmpoBoAMTb HA OCHOBE aHanmM3a COBPEMEHHOro
COCTOSIHUS U TEHOAEHUNIN pa3BUTUS Npobnembi.



Bo BTOpon rnmaBe npuBOoOMTCA MNOCTAHOBKA 3ajayn, ee cogepXatenbHoe W
MaTemaTuyeckoe onmcaHue. [nsa BKP, cBs3aHHbIX ¢ pa3paboTkon MHGPOPMaLNOHHBIX CUCTEM U
ncnonb3oBaHneM MHPOPMAaLMOHHBIX TEXHOMOMMI, B CoAepXXaTerlbHOM NOCTaHOBKE MPUBOASATCS
CCbIfKW Ha AOKYMEHTbI, perfnameHTupytowme npouecc PyHKLMOHNPOBAHNSA UH(OPMAaLMOHHOM
CUCTEMbI; OCHOBHble MoOKasaTenu, KoTopble [AOMXHbl OblTb  OOCTUMHYTbI B YCIOBUSIX
akcnnyataumm MHPOPMAaLMOHHOW CUCTEMbI; OFPaHUYEHNA Ha BPEeMS peLUEeHUst NOCTaBfEeHHOM
3ajavv; CpokM Bblgaum  uHdopMauuK;  cnocobbl  opraHus3aumM  auanora  yenoseka
C MHPOPMALIMOHHOM CUCTEMOW CpeAcTBaMuM MMEKLWErocs WHCTPYMEHTapus, onucaHue
BXOOHOM W BbIXogHOM uWHGopmaumm (dopma npeactaBneHna CcoobLleHnin, onucaHue
CTPYKTYPHbIX €OWUHUL, NEePUOANYHOCTb BblAauuM WMHOpMauuM unmM YactoTa MOCTYNneHus),
TpeboBaHNA K opraHusaumMm cbopa M nepegavvM BXOLHOW WHOpMauuKW, ee KOHTPONb U
KOPPEKTUPOBKA.

B maTtemaTudeckon nocTtaHOBKE BbINOMHSAETCS dhopmManu3aums 3agadn, B pesynbTaTe
KOTOpOW oOnpefensieTcss COCTaB MNepeMeHHbIX, KOHCTaHT W WX Kraccudukaums, Buabl
OfPaHNYEHMI Ha MEepeMeHHble M MaTeMaTuyeckue 3aBUCMMOCTU MeXOy NepeMeHHbIMU.
YcTaHaBnuMBaeTCa Kracc, K KOTOPOMY OTHOCUTCHA pellaemas 3ajada, UM npuBOaUTCA
CpaBHUTESNbHbBIN aHanM3 MeToAo0B pelleHus Anga Bolbopa Hanbornee adpekTUBHOrO MeToaa.
MpuBoauTcs 0BOCHOBaHME MNPUHATBIX OONYLUEHWA W NPeanochbiiok npy opmanusaunm u
Bblbope meToaa peweHus. OnpegensieTca obuwan nocnenoBaTeNbHOCTb PELLEHNS 3a4auu.

B aton xe rnaBe MpuBOAATCS pe3ynbTaTbl TEOPETUYECKUMX UCCNEeAoBaHWK, onucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx aPEKTUBHOCTH.

Ona BKP, cBaA3aHHbIX C pa3paboTkon WMHEOPMAUMOHHBLIX CUCTEM W WUCMONb30BaHUEM
MHOPMALMNOHHbBIX TEXHOMOMMIN, HEOBXOAMMO YAENUTb BHUMaHME BONpocaM opraHu3aumm 6a3
AaHHbIX U 6a3 3HaHuK, TpeboBaHMAM K opraHu3aumm cbopa, nepegaynm U KOHTpPONs
MHdopMaLuun.

O6ocHoBaHne Bbibopa unu paspaboTkm TeXHUYeckoro obecneyeHns MHGPOPMaLMOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAX opraHmsaumm n yHkumoHmpoBaHua 3BM, cuctem,
KOMMMEKCOB, NCMONb30BaHUN NOKANbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecneveHne OOMKHO BKIOYaTb CTPYKTYpPY NPOrpamMMHO-METOAMYECKOro
Komnnekca, (OyHKLMM Nporpamm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aumMm MOHUTOpa
YMpaBrieHNs HWKHUMW YPOBHAMMU MPOrpaMMHbIX MoAyrnewn, crnocobbl peanusauun monynem
BBOZaA M BbiBOAA MHpopMaunn.

Ecnn BKP nocssilleHa pelleHno KOHKPETHOW MNpUKNagHOW 3ajadn, TO pesynbTathl
BbIYUCIIUTENBHOIO 3KCNEPUMEHTA U/UNN aHanu3 peLleHns 3agaym uenecoobpasHo BblAennTb
B OTAENbHYIO rnasy (pasgen).

TekcTbl nporpamMmm oopMNATCA B BMAE OTAENbHOMO LOKYMEHTa M MOMeLLatoTcs B
NPUNOXEHUN.

ObszaTenbHeiMn  ansa BKP  gaBnsioTcs  nornyeckass CBA3b  MeXay  rnaBamu
N nocnefoBaTenibHOE pPa3BUTME OCHOBHOW TEMbI Ha NPOTSXKEHMU BCEN pabOThI.

B 3akniyeHun norvyeckn nocriefoBaTtenbHO  M3naralwTca TeopeTudeckue U
npakTUyYeckne BbIBOAbI M NPensioXeHusi, K KOTOPbIM Mpulen CTygeHT B pesynbTaTe
nccnepoBaHns. OHM OOMMKHBI BbiTb KPaTKMMK, YETKUMW, AAKOLLMMN NOSNTHOE NpeacTaBrieHne o
cogepXaHun, 3Ha4MMocT, 060CHOBAHHOCTU 1 3P(PEKTMBHOCTU pa3paboToK.

B npunoxeHus crnegyeT nNOMECTUTb BCrOMOraTernbHbI  MaTepuan, KOTopbiA npu
BKMIOYEHUN B OCHOBHYI 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NMPOMEXYTOYHbIE TeOopeTUYeckme BbIKNAgKM W pacyeTbl, HEKOTopble [oKasaTesnbCTBa,
Tabnmubl AaHHbIX, TEKCT NPOrpamMmMmbl, UAMOCTPALUN BCNIOMOraTeNbHOro xapakrepa.



MprnoxeHns pacnonaratTcs B NOPsiAKE NOSIBNEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo npunoxeHun B paboTe onpeaensieTcs TONbKo HeobXOoOMMOCTbH KX
BBeZeHus B paboTy. [pn odopmMneHnm nNpunoXeHnst ykasblBaeTCs He TONbKO ero HoMep, HO U
HasBaHMEe MNPUIIOXEHUS, OoTpaXalwLwero ero cyTb. B kayectBe obGpasua odopmneHus

NPUIOXEHUN

MOXHO BOCIMOJ1b30BaTbCA NMpUnoXxXeHnamm gaHHoro Metogmn4ecKkoro nocobus.

12.4 Pe3ynbTaTbl O0O0y4YeHUs, XapaKTepu3ylLliue rOTOBHOCTb BbINYCKHUKA K
npodeccuoHanbLHON AeATeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Kogpbl Kog n HanmeHoBaHue
KOMI'IeTeHLI,VII;I MHOWKATOPOB AOCTUXEHNA KOMMETEHLUNN
OlK-1.1 Pewaet TunoBble 3agayM C YYETOM OCHOBHbIX MOHATUA U OOLWMUX 3aKOHOMEPHOCTEWN,
copMynMpoBaHHble B paMKkax 6a30BbIx AUCLMNIUH MaTEMaTUKN, MHOPMATUKN U €CTECTBEHHbIX HayK.
OnK-1 OrK-1.2 MpuMeHsieT cucTeMHbIA noaxon Ans dopmanusaumm npuknagHbix 3agad.
OlK-1.3 OcyuwectensieT BbIGOP COBPEMEHHbIX MaTeMaTUYECKMX WHCTPYMEHTamnbHbIX CPEeACTB Ans
00paboTkM u3yyaembiX [daHHbIX B COOTBETCTBMM C MNOCTABMEHHOW 3ajadvel, aHanuaupyeTt 1
WHTEPNpPeTUpPYeT NONyYeHHbIE pe3ynbTaThl
OrlK-2.1 CoBepLlueHCTBYET M peanu3yeT HOBble MaTemMaTMyeckne MeToAbl aHanumsa, Budyanusauuun u
06paboTKM pa3nnyHbIX TUNOB MHOPMaLIMK.
OMK-2 OlK-2.2 OGOCHOBbIBaeTV U TecTupyeT MaTeMaTuyeckue MmeTodbl C MPUMEHEHVWEM COBPEMEHHbIX
KOMMbIOTEPHBIX TEXHOMNOMMIA U NaKeToB NPUKNaAHbIX Mporpamm.
OlK-2.3 PaspabaTbiBaeT cneumanbHoe mateMaTudeckoe obecneyeHue CUCTEM aHanv3a, onTUMM3auuu,
ynpaBneHusi, NPUHATUS pelleHnii 1 0b6paboTku nHdopmMaumm.
OrK-3.1 AHanuanpyeT OCHOBHblE KNnacChbl MaTeMaTU4eCKMx MoAeriel U COBPEMEHHbIE TEeXHOMOornu
MaTeMaTMYeCKOro MoAaenvpoBaHusa C Lenbio Bblbopa noaxodswlert MOAenu Ans peLleHUs KOHKPETHOM
OMK-3 npuknagHomn 3aga4vm B o6nactn npoeccnoHanbHON AeATENbHOCTY.
OlK-3.2 TMpuMeHSeT TEXHOMNOMMN MaTeEMaTUYECKOTO MOLENMPOBAHNSA U BbIYUCITMTENBHOIO 3KCNEPUMEHTa
ONsi NpOBEAEHMS KOMIMITEKCHOTO UCCNEAOBaHUS HAYYHOWN UMM TEXHUYECKOWN NPOBnemsl.
Ol1K 3.3 PaspabatbiBaeT MeToabl ANs1 OLIEHKM Ka4ecTBa M aeKBaTHOCTU MaTeMaTMYeCKMX Mogenen.
OlK-4.1 [emOHCTpMpyeT 3HaHWs OCHOBHbIX METOAOB Moucka, cbopa, xpaHeHus, ob6paboTku,
NpeacTaBneHns 1 pacnpocTpaHeHns MHpopMaLun.
OnK-4 OlK-4.2 Pewaet 3agaun no adpdeKTMBHOW opraHm3aumn nMHOPMAaLMOHHOIO Mpouecca Ans CHUWKEHWUs
3aTpat pecypcos.
OlK-4.3 PewaeTt 3agayn npodeccmoHanbHoW AeATenbHOCTU C y4yeTom TpeboBaHui MHOPMaLMOHHOM
6e3onacHoCTy.
MK-1.1 MNpoBoanT MHPOPMALMOHHBIA NOUCK OIS PELLUEHUS UCCreaoBaTENbCKUX 3a4a4q C UCMOMb30BaHNEM
OTKPbITbIX MICTOYHMKOB MHOPMaLUn 1 cneunannavpoBaHHbix 6a3 AaHHbIX
MK-1 MK-1.2 AHanuaumpyeT n o6pabaTbiBaeT MHpoOpMaLMI0 NO TEMATUKE UCCNEAOBAHUNA.
MK-1.3 BblbypaeT meToabl pelueHus MOCTaBMEHHOW 3a4ayM C YYETOM MMEILLMXCS PEecypcoB, a Takke
TeopeTnyeckoro o606LLEHNS HAaYYHbIX AAaHHbIX, Pe3yrbTaToB 3KCNEPUMEHTOB U HAOMHOAEHWIA.
MK-2.1 ®opmupyeT nnaH NpoBeAeHNs Hay4YHO-UCCrneaoBaTenbCkux pabor.
MK-2 MK-2.2 Oprannsyer cbop n uU3y4yeHMe Hay4YHO-TEXHWYECKON WHpopMauMn Mo Teme npoBOAUMBIX
nccnegoBaHni n pa3paboTok.
MK-3.1. Vicnonb3yeT coBpeMeHHble METOAbI aHanusa nHgopmaummn Ans 06paboTkn AaHHbIX, MONYYEHHbIX
B paMKax MpOBEeAEHHbIX NCCNEOOBAHNN.
MK-3.2. WHTepnpeTMpyeT nomnyyYeHHble pe3ynbTaTbl WCCRefoBaHUN, OenaeT BbiBoAbl, pa3pabaTbiBaeT
MK-3 pekoMeHaaLuu.
MK-3.3. CocTtaBnsieT oT4yeThbl, 0630pbl, pedepaTbl MO TEMATUKE MPOBOAMMbIX UCCIEAOBAHUN, y4acTByeT B
paboTe Hay4YHbIX CEMUHAPOB, HAYYHO-TEXHNYECKUX KOH(DEPEHLIIA.
MK-4.1 [OemoHCTpupyeT 3HaHuMs OCOOEHHOCTEN aAMUHUCTPUPYEMOW  OMepauMoOHHON  CUCTEMBI,
0COBEHHOCTM peanusauuy ceTeBOon TEXHOMOMMW, pernameHTbl NpoBeaeHUs NPOUNaKTUYEeCKMX paboT Ha
aAMUHUCTPUPYEMO MHPOKOMMYHMKALIMOHHOW CUCTEME.
MK-4.2 OcyuwlecTBnseT CaMOCTOSATENbHbIA MOUCK WHGOpPMauuM, HeoOXOAMMOW [Ans  BbINONHEHUS
MK-4 NpogeccrMoHanbHbIX 3agavy, ucnonbsyeT cneumanbHble npoueaypsl ans NOBbILLEHNSI

NPOV3BOANTENBHOCTU N BOCCTAHOBIEHUS B crlydae cO60eB ANCKOBOW NOACUCTEMBI.

MK-4.3 Tpou3BoguT WHCTannsumMu dawnn-ceppepa M nporpaMmmMHoro obecrnedeHms paboumx CTaHUuWM,
OCYLLECTBNSET NITaHMPOBaHNE CTPYKTYP KaTaroroB (AMPEKTOpUIA), Monb3oBaTtenei u rpynmn nonb3oBaTenen,
npouenyp 3almTbl MHOPMaLMKU 1 Npoueayp perucTpauum nonb3oBartenen.




MK-5.1 [OeMoHCTpupyeT 3HaHMEe MNPUHUUMOB MOCTPOeHuUs apxutekTypbl WP, MeTogonorum u cpencrtea
npoekTnpoBaHus VP, meToabl 1 cpeacTBa NPOeKTMPOBaHUS MHTEPEENCOB.

MK-5 MK-5.2 TNprMeHsieT NpUHLMIbBI NOCTPOEHUS apXUTEKTYPbl NMPOrpaMMHOro o6ecnevyeHns U BUabl apXUTEKTYP
nporpammMHoro obecneyeHnsi, NPOM3BOAUT NOArOTOBKY TECTOBbIX HAOOPOB AaHHbIX, MPUMEHSIET MeTOAbl U
cpefcTBa npoBepku paboTtocnocobHocTh UP.

12.5. Npouenypa 3awmtsl BKP 1 MeToanyeckue pekomeHaauum Ans cTygeHTa

3awuta BKP npoBoantcss B cooTBeTCcTBUM C [lonoxeHnem O nopsigke npoBeaeHus
rocygapCTBEHHOW MWTOroBoM aTTecTtaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHnsa — nporpammam OGakanaeBpuara, nporpammam cneuuanutetTa M nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyfapcTBeHHoro yHmusepcuteta 1 BI'Y 2.1.28 — 2018.

12.6. ®oHA oueHOYHbIX cpeacTB Ana 3awutbl BKP
12.6.1. NpumMepHbIM NepeYeHb BONpPOCOB Ha 3awuTte BKP

— B uyem coctouT Hay4YHast HOBU3Ha NPOBELAEHHOIO UccnenoBaHnA?

— B 4yem cocTouT npaktuyeckas 3Ha4MMOCTb UCCnenoBaHNA?

— O6ocHynTe BbIGOP WCMONb3yEMbIX anropuTMOB W TEXHOMOMMA ANA  pelleHus
nocTtasneHHbix B BKP 3agav.

— Onuwwute noBeaeHune paspabotaHHoro MO npu n3ameHeHNn BXOOHbIX XapaKTEPUCTUK

— OnuwuTe NyTM N NepcnekTBbl PasBUTUA OarbHEWULMX UCCNeaoBaHUA No TemMaTuke
paboThbl.

— Kakvnm ob6pa3om MOXHO MCNONb30BaThb NOSyYEHHbIE pe3ynbTaThl HA NPaKTUKe?

—  MoxHOo nn 0606LWNTE NoMNyYeHHbIE pedyrnbTaTthl HAa 6onee 0bLMpPHBIN Knacc 3agad?

— Kak MOXXHO oueHNTb 3aPPEKTUBHOCTL NPELTIOKEHHOIO anroputmMel/metona?

— [lo kakum nokasatensM/KpuTepusiM OUEHWBanNuM MoslydyeHHble pesynbTaTbl (MpocToTa
peanu3auuun, BbIYUCIIUTENbHASA CMOXHOCTb, ObICTPOAENCTBME, YHUBEPCASIbHOCTb U
T.N.)?

— OTBeYaloT N AOCTUrHYTbIE pe3yrnbTaTbl NOCTaBNEHHbIM Lienam?

— Yewm oTnunyartoTcsa NonyyeHHble pesdynbTaTbl OT U3BECTHbIX?

— [lepeuncnute AOCTOMHCTBA M HEOOCTATKM UCMOMb30BAHHOIO Moaxoda Ans pelleHus
3agayn.

— Kak 0bInn nonyyeHbl UcxogHble AaHHble Ans Bawen paboTbl?

12.6.2. Kputepuu n wikana oueHMBaHusa pesynbtatoB BKP

[Ana oueHMBaHMA pe3ynbTaToB 3allMTbl BbIMYCKHOM KBanudukaumoHHON paboThbl
ncnosnb3yeTcs WwKana: «OTIINYHOY, «XOPOLLO», «YOOBNETBOPUTESTBHOY,
«HeypoBneTBopuTenbHO». COOTHOLWEHWEe LWKanbl OUEHMBaHUA pe3ynbTaToB  3aluThbl
BbIMYCKHOW KBanuguKauMoHHOW paboTbl M YPOBHA MNOArOTOBMIEHHOCTU obyyatouierocs K
peLueHunto NpodeccroHanbHbIX 3agauq:

LLikana oueHok XapakTepucTuka ypoBHSI NOATOTOBIEHHOCTM 0By4atoLlerocs K
peLleHunto NpodeccruoHanbHbIX 3agay

MpaMOTHO ¥ 4YeTko cdopMynMpoBaHa MOCTaHOBKa  3adauu,
NPOAEMOHCTPUPOBaH BbICOKUI YPOBEHb FOTOBHOCTU MCMOMb30BaTb HaBbIKM
BbiGOpa, NPOEKTUPOBaHMWS, peanu3auuu, OLEHKM KayecTBa M aHanvsa
OTnnyHo 3(hheKTMBHOCTM MPOrpaMMHOro OGEeCneveHus Ans pelleHus 3ajad B
pasnM4YHbIX NPeaMEeTHbIX 06racTsax, NPOAEMOHCTPUMPOBaH BbICOKUI YPOBEHb
FTOTOBHOCTM K WCMOMb30BAHUIO OCHOBHbIX Mopenein WMHMDOPMaLMOHHBIX
TEXHOMOrMA W CnocobOB KX MPUMEHEHWS [Ons  peleHns 3ajad B




npeamMeTHbIX 00nacTsX, BbIsIBIIEHA SPKO BblpaXXeHHasi CMOCOOHOCTb K
camoopraHmsauum u camoobpasoBaHMio, YETKO U KauYeCTBEHHO W3MNOXeEH
mMaTepman paboTbl, YeTKO K KBanMdUUUPOBAHHO AaHbl OTBETbI Ha BCE
OONOSIHUTENBbHbIE BOMPOCHI, OT3blB HOCUT MOSIOXKUTENbHbLIA XapakTep.
Ob6sasaTenbHO Hannyne He MeHee ABYX nybnukauun no Tematuke BKP B
n3gaHusx, nHgekcnposaHHbix B PUHLL.

KoppekTHOo ccpopmynupoBaHa NoCTaHOBKa 3agauu,
NPOAEMOHCTPUPOBaHa TrOTOBHOCTb  WCMONb30oBaTb  HaBblkM  BbIOOPa,
NPOEKTUPOBaHNA,  peanu3aumn, OUEHKM  KavyectBa W aHanmsa
3(PPEKTUBHOCTN NporpamMHOro obecnedeHuss aOns pelweHns 3agady B
pasnu4YHbIX NPeaMETHbIX 06nacTax, NPOAEMOHCTPUPOBaHa FOTOBHOCTb K
MCMNONb30BaHMI0 OCHOBHLIX MoAernen WHPOPMALMOHHBIX TEXHOMOMMA U
XopoLuo CcnocoboB MX MpUMMEHEHUs Ans pelueHus 3afad B NpeaMeTHbIX obnacTsx,
BbIsiBNeHa CNOCOBOHOCTb K caMoopraHusaumm n camoobpasoBaHuio, YETKO U
Ka4YeCTBEHHO W3NOXeH MaTepwan paboTbl, HE Ha BCe [OOMNOSIHUTENbHbIE
BOMPOCHI AaHbl UCYepmnbiBaloLWMe OTBETbl, UMEKTCS NPEeTeH3MM K obbemy
BbIMOMTHEHHOW  paboTbl, OT3bIB  HOCUT  MOMOXWUTENbHbIA  XapakTep.
O6si3aTeNbHO Hanu4une He MeHee ogHon nybnukaumm no TemaTuke BKP B
n3gaHusx, uHgekcnposaHHblix B PUHL.

KomneTeHTHOCTL B nNpegMeTHOM o6nactM NpoAeMOHCTpPUpOBaHa
HeJOCTAaTOYHO, MOCTAHOBKA 3agadn  copMynvpoBaHa pacnibiBYaTo,
HeJOCTAaTOMHO YeTKO MPOAEMOHCTPMpPOBAHA TOTOBHOCTb WCMONb30BaTh
HaBblkM BblOOpa, NPOEKTUPOBAHMUS, peanu3auun, OLEHKM KavecTBa MU
aHanm3a 9(dEKTMBHOCTU NpPOrpaMMHoOro obecneyeHnsa Onsa  peLueHus
3afay B pasnuyHbIX NpeameTHbIX 06nacTsax, BbIsIBMEHbl HE3HAYUTENbHbIE
npobenbl B TOTOBHOCTM K WCMOMNb30BaHUKO  OCHOBHbIX  Mogenen
MH(OPMALIMOHHBIX TEXHOMOMMIA 1 CNOCOOOB NX NPUMEHEHUs] NS peLleHus
3ajady B npegMeTHbIX 00nacTsx, BbISIBNEH HEBLICOKMN  YPOBEHb
cnocobHoCTe K camoopraHusaumMm W caMooOpa3oBaHWO, W3NOoXeHue
maTtepuana paboTbl COOEPXUT HeyeTkue OPMYNNPOBKM U SBMSETCS
HenocnegoBaTernbHbIM, OTBETbI HA AOMOMHUTENbHBIE BOMPOCHI HEMOSHbIE
UM  coaepxaT HEeTOYHOCTM U OWubo4YHblE  YyTBEPXKAEHWS, OaH
NONOXUTESNbHbLIN OT3bIB.

Hu3kMii  ypoBEHb KOMMETEHTHOCTM B nNpegmMeTHoWm obnacty,
nocTaHoBka 3ajayn copMynMpoBaHa HEYETKO U C MNOrpeLlHOCTAMM,
HU3KUA  ypOBEHb  TEOpPeTUYecKoM U MpaKTUYEeCKoW  NOLroTOBKM,
HeynoBneTBoputensHo HegoCTaTOMHOE  BflageHMe  unMm - HEUCNOSib30BaHWE  COBPEMEHHbIX
MHOPMAaLIMOHHBIX TEXHOSOMMIA, U3NOXEHWe MaTepuana pabdoTbl COAEPXUT
HeueTkne PopMynNUPOBKM U OLWIMOOYHBIE YTBEPXAEHUS, OaHbl HEBEpHble
OTBEThI Ha JOMNOMNHUTENBbHbIE BOMNPOCHI.

yﬂ,OBJ’IeTBOpMTeﬂbHO

12.7. NepeyeHb y4yebHOM NnuTepaTypbl, pecypcoB ceTn «MHTepHeT», He06X0AUMbIX

ANA NOAroTOBKM K 3awWmuTte U npoueaypbl 3awmtbl BKP
a) OCHOBHas nuTeparypa:

Ne n/n MNCcTOYHUK

OcHoBbl  MHOPMALMOHHO-Oubnunorpacdmyeckux  3HaHunm:  yyebHo-meTogmyeckoe  nocobue /

! E. . M'puwmHa [v ap.]. — BopoHex : BopoHexckuin rocyaapCTBeHHbI yHuBepceuteT, 2015. — 38 c.

MeToauyeckme ykasaHusi No OOPMIEHUIO KYPCOBbIX WM BbIMYCKHbIX KBanNMMUKaALMOHHbLIX paboT:
YyebHo-meToamMueckoe nocobue. — BopoHex: nsgatensckuii gom By, 2023. — 56 c.

6) JononHWUTenbHas NuTepaTtypa:

Ne n/n MNcTOYHMK

Hosukos, 0. H. NogroToBka u 3aLimMTa Maructepckux guccepraumi u 6akanaBpckux pabor : yuebHo-
meToaudeckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkT-lNeTtepbypr : JlaHb, 2021. —

3 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168825 — Pexwum goctyna: aons aBTopus.
nonb3oBaTenem.




B) MH(pOPMaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHble pecypchl (oumumanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cuctema meHemkmeHTa kadectBa. MTOMTOBAA TOCYOAPCTBEHHAA
4 ATTECTAUUA. O6wme TpeboBaHua K cogepXaHuio M NOPSAOK npoBedeHusl. — BopoHex :

BopoHexcknin rocygapctBeHHbin yHuBepcuteT, 2015. — 40 c.

URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

FOCT 7.1-2003. bubnuorpadudeckasn 3anucb. bubnuorpacpuyeckoe onucaHmne. O6ume TpeboBaHus
5 1 npaBuna cocTtaenennsi. — Mocksa : CtangaptuHdopm, 2010. — 47 c.

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

FOCT 8.417-2002. lNocypapcTBeHHasi cuctemMa obecneveHust eanHCTBa u3MepeHun. EanHuubl
6 Benu4mH. — 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

Obyvalowmmnca  OOMOMHUTENbHO  UCNOMb3yeT  niMTepartypy, COOTBETCTBYHOLLYIO
TemaTuke BKP.

12.8. UHhopMaLMOHHbIe TEXHONOIMMKU, UCNONb3yeMblie ANA NOANOTOBKU K 3awuTe U
npoueaypsbl 3awmTtbl BKP, BKknoyas nporpammHoe obecnevyeHne un MHGOPMaLMOHHO-
cnpaBoO4YHble CUCTEMbI

O6pasoBaTernbHbIv nopTan «NeKTPOHHbIN YyHuBepcuTeT BIMY».
URL: https://edu.vsu.ru/;

OneKTpOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- 3BbC «YHuBepcuTeTckast bubnunoteka onliney,

- OBbC «KoHCcynbTaHT CTyaeHTa,

- 3BC «JlaHb».

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbBIX NPUOXeHU ons paboTbl C
AokyMeHTamu, Ttabnumuamm mn 1.n. (MonOdmc, LibreOffice), MO Adobe Reader, nHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (gonyckaeTtcs 3aMmeHa cneumanuanposaHHoro N0 BUpTyarnbHbIM aHanorom).

12.9. MaTtepuanbHO-TeXHU4YEeCKoe obecneyeHue:

CneumanusnpoBaHHaa  mebenb, komnboTep  (HOYTOYK), MynbTUMEeANNHOEe
obopyanoBaHue (MpOeKTop, aKpaH, CPeACTBa 3ByKOBOCMPOM3BEAEHMS).

13. OcobeHHOCTU npoBeaeHusa N'MA ana nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U NHBaANMAoOB

Ona oby4varowmxca n3 4mcna nuy C OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300OPOBbS U
nHBanugos MA npoBoguTcs ¢ Y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrOo pasBUTUSA, UX
WHOMBUAYANbHbLIX BO3MOXHOCTEM W COCTOSIHMS 340pOBbsl, a TakKkKe B COOTBETCTBMM C
TpebOBaHNAMKN, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHnsa o nopsgke npoBedeHus
rocygapCTBEHHOM MWTOroBOoM aTTecTtaumm no obpasoBaTeribHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHuss — nporpammam Oakanaspuarta, nporpammam cneuyuanuteTa M nporpamMmmam
MarucTpaTypbl BOPOHEXCKOro rocyfapctBeHHoro yHmsepcuteta 1 BI'Y 2.1.28 — 2018.
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