MNHOBPHAYKN POCCUA
OEAEPAJIbHOE ICYAOAPCTBEHHOE BIOOXETHOE OBPA3OBATEJIbHOE
YYPEXOEHUE BbICLUENO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

[ekaH dakynbTeTa NpuMKnagHon MaTeMaTuKu,
NHPOPMATUKM N MEXAHUKN

lHawkuH A.N.

/ 24.06.2021 .

NPOrPAMMA
rOCYAPCTBEHHOW UTOrOBOW ATTECTALIUM

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

2. Mpodunb nogrotoBkn: MatemaTnyeckme OCHOBbI U NPpOrpaMMupoBaHne
KOMMbIOTEPHOM rpacukm

3. KBanudmkaumsa BbinycKHUKA: MarucTp

4. ®dopma(bl) 0Oy4eHuUs: o4Has

5. YtBepxaeHa Y4yeHbiM coBeTOM  dpakynbTeTa MpuUKNagHoOM  MaTemaTukw,
MHopMaTUKN N MexaHukn (npotokon Ne 9 ot 24.06.2021)

6. YyeOHbIN rop: 2022/2023



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

8. MecTto rocynapcTtBeHHOM UTOroBomn atrectauum B cTpyktype OIMOI: Bnok B3,
6asoBas YacTb.

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

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

Kop, ‘ HasBaHue
O6wenpodeccroHanbHble KOMMETEHLUN
Or1K-1 CnocobeH peluaTb akTyarnbHble 3aga4un yHAaMeHTansHoW 1 NPUKNagHon MaTtemMaTukm
OMK-2 CnocobeH COBepLIEHCTBOBaTb UM peanu3oBbiBaTb HOBble MaTeMaTuyeckue MeTodbl peLleHust
npuknagHblx 3agad
OnK-3 CnocobeH pa3pabaTbiBaTb MaTeMaTMyeckue Modenu W NpoBOAWTbL UX aHanu3 npu pelueHun 3agad B

obnactu npogeccrmoHaneHoOM AeaTeNbHOCTH

CnocobeH KOMOMHUMpOBaTb M aganTUpPOBaTb CyLLECTBYHOLIME WH(POPMALMOHHO-KOMMYHUKALMOHHbIE
OrK-4 TEXHOMOornn Ans pelleHus 3agad B obnactu npodeccnoHanbHoON AeATeNbHOCTM C y4eToM TpeboBaHuii
nHopMaumnoHHon 6e3onacHoCcTn

npOd)eCCVIOHaJ'I bHbl€ KOMNETEHLU NN

AK-1 CnocobeH npoBoauTb pa6qu| no o6paboTke 1 aHanM3y Hay4YHO-TEXHUYECKON UHpopMaLIUK,
pe3ynbTaTtoB UccrnegoBaHUn.

nK-2 CnocobeH ocyLecTBNATb HAy4YHOE PYKOBOACTBO NPOBEAEHNEM UCCMNEAOBAHMIN MO OTAENbHBIM
3agadvam.

nK-3 CnocobeH obpabaTtbiBaTh, MHTEPNPETUPOBATL, 0POPMINSATL U NpeAcTasnAaTh
npodeccuoHansHoMy 00LLECTBY pe3ynbTaThbl MPOBEAEHHbLIX UCCIIeL0BaHUN.

K4 CnocobeH NpUMEHsITb MaTemMaTUYeCKUEe U KOMMbIOTEPHbIE MeToAbl AN PELUeHUst 3aaad TPeXMepHoro
MOAENUPOBaHWS U BU3yanvaauum

AK-5 CnocobeH k pa3paboTke anropUuTMUYECKMX M MPOrpamMMHbIX pelleHun B obnactu nporpamMmypoBaHus

KOMNbIOTEPHOM rpachunkm

11. O6bem rocyaapcTBeHHOM UTOroBOM arrectauumm B 3a4YeTHbIX
eanHuuax/ ak. yac. — 12 /432

12 TpeboBaHusa k BKP

12.1 Nopspok BbinonHeHust BKP

MogrotoBka BKP BbinonHseTcss obyyarowmmcs Ha NPOTSKEHUN 3aKNKYUTENBHOIO roga
o0yyeHuss, ABNSeTCA NPOBEPKOM KayecTBa MOSIyYEHHbIX TEOPETUYECKUX  3HAHWUMN,
NpPaKkTUYeCKnx YMEHUN " HaBbIKOB, ChoOpMUPOBAHHBIX OOLLEKYTTbTYPHBIX
N npodeccroHarnbHbIX KOMAETEHLMI, NO3BONAIOLWMX peLlaTb NpodeccnoHarnbHbie 3a4a4n.

Y1BepxaeHne tem BKP, HasHauyeHne pykoBoauTeneun, opraHumsauunst BbinonHeHuss BKP
onpegensetca TpeboBaHMAMMU, WU3MOXEHHbIMU B [loNOXeHuM o nopsiake npoBeaeHus
rocyaapCTBEHHOM WTOroBoW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHua — nporpammam OakanaBpuara, nporpamMmmam chneuuanuteta 1M nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapcteeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.



K 3awmte BKP gonyckaeTtcs oby4arolmincs, ycnewwHo 3aBepLumnsBLLMA B NOSIHOM obbeme
ocsoeHne OlOI B cooTBETCTBMM C Y4EOHBLIM MNAHOM, MOSMHOCTBIO BbIMNOMHMBLUMA 3ajaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpXKOAOTCA Y4YeHbIM COBETOM (hakyrnbTeTa MpUKNagHOM MaTeMaTUKw,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayronx kapegpamu. lNepeyveHs Tem BKP
A0BOANTCA A0 cBeaeHnsa oby4vatomxcsa He no3gHee, Yem 3a 6 mecsaues ao MNA.

lMepeyeHb NpUMEpPHbIX TEM  MarucTepckux  gucceptauun  paspabaTbiBaeTcs
npenogasatensamu  Bbinyckawowen kKadegpbl. [lpumepHass TemaTuka  MarmcTepcKkux
anccepTtaumMn  obcyxaaeTcss Ha 3acefjaHuM  Bbinyckatowen kadenpbl W yTBepXKOoaeTcs
3aBeyroLwmM Kaeapon.

3apaHue Ha BbinonHeHne BKP BbligaeTcs CcTyaeHTy nocne yTBepXaeHust TeMbl YUYeHbIM
COBETOM (hakyrnbTeTa NpuKnagHoru MmateMaTukn, MUHPOPMaTUKU N MEXAHUKN.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

1) Knactepusaums nsobpaxxeHuin Ha OCHOBE HEYETKMX MepP CXOACTBaA.

2) AnropuTMmbl BU3yanmsauumn TpeXmMepHbIX CLEH N 06BHEKTOB BOKCESTbHOW rpadouku.

3) PaspaboTka 3KCnepTHOM CUCTEMBI AN MPUHATUS arpOTEXHOMOMMYECKNX PELLIEHNI Ha
OCHOBE LiBETOBOrO aHasnmM3a CHUMKOB MOSen.

4) CermeHTaumsa opMEHHbIX ANIEMEHTOB KPOBU HA MEOULMHCKNX N300paXKeHUsIX.

5) WccnepoBaHne xapaKTepuUCTUK BHMMaHus YenoBeka onepaTtopa npu BOCMPUATUM
WMHopmMauuKn ¢ akpaHa gucnnes.

6) Peanusaumss MeToAa KOHEYHbIX 9SfIEMEHTOB W  BM3yanusauusa MOMyYeHHbIX
pe3ynbTaToB.

7) MeTogbl MOAENUPOBaHMSA, CrnaxuBaHus W Bu3yanusauum MNOBEPXHOCTEN WU
TPEXMEPHbIX OOBHEKTOB.

8) PaspaboTka BeKTOpPHbIX rpaduyecknx pepaktopoB Ans paboTbl C TpexmepHoun
rpadomkon.

9) MopgenvpoBaHue n Bu3yanusauns ABMKEHNss MEXaHNUYECKUX CUCTEM.

10) YncneHHble METOAbI PELLEHNSA KPAEBbIX 3a4ay Ha reoMeTpudeckux rpadax.

11) Anroputmbl 06paboTkm TpéxmepHbIx Mmogenen. penmsopk Qt (C++). CnnanHoBble
Moaenw.

12) CermeHTaums n3obpaxxeHun Ha OCHOBE MypaBbWUHbLIX anrOPUTMOB.

13) PaambiTne wn3006paxeHnsa W MNOBbILWEHNE KOHTpacTa UILTPOM aHU30TPOMNHON
anddysmm npm obpaboTke n3obparkeHun.

14) Co3gaHue pepaktopa ans RAW dopmaTta nsobpaxeHus.

12.3 CtpykTypa BKP

Ctpyktypa BKP:

— TUTYIbHBIN JINCT;

— coaepXaHue;

— CMUCOK COKpaLLLEHUI (ecriv B 3TOM eCTb He0BXxoaNMOCTb!);
— BBEAEHME;

— OCHOBHas 4acTb;

— 3aKJYeHne;

— CMUCOK UCMNOSIb30BaHHbIX MICTOYHUKOB;

— NPUIOXKEHNA.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k cTpyktype BKP:

CoaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),
MYHKTOB (€CNM OHM MMEIOTCS) C yKa3aHeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Havano
MaTepuana pasgena, nogpasgena, rnasbl, naparpada, nyHkta. Bo BBegeHnn o60CHOBbIBaAETCS
BbIGOp TEMbI, onpeaenseMbiin ee akTyanbHOCTbO, OpMYyNnpyoTCs npobnema mn Kpyr BONpOCOB,



HeoOXoOUMbLIX NS ee pelleHus; onpegensercsa uenb paboTbl C ee pacyneHeHnem Ha
B3aMMOCBSA3aHHbIN  KOMMSIEKC 3afad, noafiexawmx peweHuo, AN packpbiTUs  TeMbl;
yKasblBalOTCA OOBLEKT ucCcrefoBaHWUs, UCMonb3yeMble MeTodbl aHanusa W nuTepaTypHble
NCTOYHMKN; ONpeaenseTcs CTpykTypa paboThbl.

B ocHOBHOWM YacTu packpbiBaeTCs CoAep)KaHMe BbINyCKHOM KBanngukaunoHHon paboTbl.

lMepBass rnaBa HOCUT, Kak npaBurno, obuweTeopeTnyecknn (METOLOMOrMYECKUN)
xapaktep. B Hel Ha ocHoBe u3yvyeHMs paboT OTeYeCTBEHHbIX U 3apybexHbIX aBTOpPOB
n3naraeTcs akTyarnbHOCTb W CYWHOCTb Mccriegyemon npobnembl, paccMmaTpyBaloTca
pasnuyHble noaxoAbl K peLlleHuto, AaeTcd MX oueHka, 0BOCHOBbLIBAKOTCS W M3nararTcs
cobCTBEHHbIE MO3UUMM CTyAeHTa. JTa rnaBa ChyXUT TeopeTudyeckum OBOCHOBaHUEM
nccnegoBaHuini, NPoBeaeHHbIX CTYAEHTOM.

O6ocHoBaHve uenn BKP HeobxogmMmo NpoBOAMTbL Ha OCHOBE aHanm3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUUIN pa3BUTUS Npodrembl.

Bo BTOponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTterfbHoe U
MaTtemartmyeckoe onucaHue. [ns BKP, cBaszaHHbIX ¢ pa3paboTkon MHOPMAaLMOHHBLIX CUCTEM U
NCnosib3oBaHMEM MHAOPMALIMOHHBLIX TEXHOMOIMMI, B coaepXaTenbHOM NOCTaHOBKE NMPUBOASATCSH
CCbIfIKW Ha AOKYMEHTbI, perfnameHTupytoLlme npouecc PyHKLMOHNPOBAHNSA UH(OPMaLMOHHOM
CUCTEMbI; OCHOBHble MOKa3aTenu, KoTopble [AOMMKHblI ObiTb  AOCTUTHYTbI B YCHOBUSX
aKcnnyataumm MHPOPMAaLMOHHOW CUCTEMbI; OFpaHUYEHNA Ha BPeMS peLUeHUst NoCTaBreHHOM
3afayn; CpOKM Bblgaynm uMHGoOpMaumn; cnocobbl opraHuMsaumMmM guarnora YerioBeka
C MH(POPMALIMOHHOM CUCTEMOW CpeacTBaMM  WMMEIOLWErocs WHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXOAHOM UWHGopmauum (dopma npeactaBneHna CcoobueHun, onucaHue
CTPYKTYPHbIX €OUHUL, NepUOANYHOCTb Bbigauv UMHAOPMAaLMM UK YacToTa MOCTYNeHus),
TpeboBaHNA K opraHuMsaumm cbopa M nepegadn BXOOHOM MHGOPMALMK, €e KOHTPOSb U
KOPPEKTUPOBKA.

B mMatemaTuyeckon nocTtaHoOBKE BbINOSMHAETCSA dopmanu3aumsa 3agadu, B pesyrnbraTte
KOTOpOW oOnpefensieTcss COCTaB MNepeMeHHbIX, KOHCTaHT W WX Krnaccudukaums, Buabl
OrpaHM4YeHUn Ha nNepeMeHHble U MaTeMaTUyecKne 3aBUCUMOCTU MexXay NepeMeHHbIMMU.
YcTaHaBnMBaeTCa Knacc, K KOTOPOMY OTHOCUTCHA pellaemass 3agjada, M npuBOAUTCA
CpaBHUTESbHbBIN aHanM3 MeTodo0B pelleHus anga Bolbopa Hanbonee adpdeKTUBHOrO MeToaa.
MpuBoamTcs O0BOCHOBaHME MNPUHATBIX OOMNYLUEHWA WU NPeanocbiok npu dopmanusaumm m
Bblbope meToaa peweHus. OnpegensieTcsa obwasa nocnefoBaTenbHOCTb PELEHNS 3a4a4un.

B aton xe rnaBe npuMBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHWUA, OnucaHue
pa3paboTaHHbIX anropMTMOB, aHann3 nx a3 EKTUBHOCTM.

Onsa BKP, cBs3aHHbIX C pa3paboTkon WMHGPOPMALMOHHBLIX CUCTEM W WUCMOSb30BaHMEM
MHAOPMALMNOHHBIX TEXHOSOMMA, HEOBXOOUMO YAENUTL BHUMaHME BONpocamM opraHusaummn 6as
AaHHbIX W 6a3 3HaHui, TpeboBaHMAM K opraHusaumm cbopa, nepegayn U KOHTpons
MHGopMaLunu.

O6ocHoBaHMe Bbibopa unu paspaboTkm TeXHUYEecKoro obecneyeHns MHGPOPMaLMOHHOMN
CUCTEMbI OCHOBbLIBAETCS Ha MPUHUMNAX opraHusaumm n yHkumoHmpoBaHus 3BM, cuctem,
KOMMEKCOB, NCMOMNb30BaHUN NOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATb CTPYKTYPY NPOrpamMmMHO-MEeTOLUYECKOro
Komnnekca, (PyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, CNOcobbl peanu3aumMmM MOHUTOpa
ynpaBneHnst HMWKHUMU YPOBHAMU MPOrpaMMHbIX MOAYIEn, cnocodbl peanusauun moaynen
BBOAA U BbiIBOAA MHGOpMaL UK.

Ecnn BKP nocsseHa pelleHnio KOHKPETHOW NpUKNagHoOW 3agadun, TO pesynbTaThbl
BbIYMCNIUTENBHOrO 3KCNEPUMEHTa U/MNN aHanNu3 pelleHns 3agadn LenecoobpasHo BblAENUTb
B OTAENbHYIO rnasy (pasgen).

TekcTbl nporpamMmm oopMNATCA B BMAE OTAENbHOMO LOKYMEHTa M MoMeLLaroTcs B
NPUITOXEHUN.

Ob6gaszatenbHbiMn  ansa BKP  gaBndaoTcs  normyeckass CBA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pa3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCen paboThbl.

B 3aknioyeHun norvyeckn  nocnefoBaTenbHO  U3naralTcs TeopeTuyeckune U
npakTu4yeckne BbIBOAbI W MNPeasioKeHUs, K KOTOpPbIM npuwlen cTygeHT B pesynbraTe



nccneposaHns. OHM JOIMKHbI BbITb KpaTKUMK, YETKUMU, AAKOLWMMKN NOSTHOE NpeAcTaBneHne o
coaepXaHun, 3Ha4MMocT, 060CHOBaHHOCTM M 3PPEKTUBHOCTN pa3paboTok.

B npunoxeHuna cnegyetr NOMECTUTb BCNoOMoOraTesnibHbl  MaTepuars, KOTopbiM npu
BKMIOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHEecCTM:
NPOMEXYTOYHblE TeopeTUyeckme BbIKNagKM W pacyeTbl, HeKoTopble [JoKa3aTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMmMbl, UAMOCTPALUK BCNIOMOraTeNbHOro xapakrepa.

MpunoxeHns pacnonaratoTca B NOPsiAKE MNOSBNEHUSA CCbISTIOK HA HUX B OCHOBHOM TEKCTe
paboTbl. KonnyectBo npunoxeHun B paboTe onpenensieTcss TONbKO HEO6XO4MMOCTbIO UX
BBeZeHus B paboTy. [1pn odhopMreHnn NPUNoXeHUs yKka3bliBaeTCH HE TOMbKO ero HoMep, HO U
HasBaHME MNPUIIOXEHUS, OTpakalwLwero ero cyTb. B kayectBe o6Gpasua odopmneHus
NPUNOXEHUN MOXHO BOCMNOSIb30BaTLCSA NPUIOXEHUAMM AAaHHOIO METOAMYECKOro Nocobus.

12.4 Pe3ynbTaTbl O0O0y4YeHUs, XapaKTepu3ylliMe rOTOBHOCTb BbINYCKHUKA K
npodeccuoHanbHON AeATEeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koabl Koo n HanmeHoBaHue
KOMNEeTeHL M WHOWKATOPOB AOCTUXKEHNS KOMMNETEHLNN

OlK-1.1 Pewaetr TunoBble 334a4Yn C YYETOM OCHOBHbIX MOHATUA U OOLMUX 3aKOHOMEPHOCTEN,
chopmMynMpoBaHHble B pamKax 6a30BbIX AUCLUMMNIIMH MaTeEMaTUKA, MHPOPMATUKM U €CTECTBEHHbIX HayK.
OMK-1 Ol1K-1.2 MNMpuMeHseT cucTeMHbI noaxoa Ansa oopmanusaumm npyknagHbix 3agad.

OlK-1.3 OcyuectBnseT BbIOOP COBPEMEHHbIX MaTeMaTU4YeCKUX WHCTPYMEHTanbHbIX CPeacTB Ans
06paboTkM  M3yyaembiX [daHHbIX B COOTBETCTBUM C MOCTaBMIEHHOM 3ajayer, aHanuaupyeT u
WMHTEPNPEeTUPYET NONyYeHHbIe pe3ynbTaThl

OlNK-2.1 CoBeplueHCTBYeT M peanuayeT HOBble MareMaTuyeckue MeTodbl aHanv3a, Bu3dyanusauum u
06paboTkM pa3nunyHbIX TUNOB MHOPMAaLIMK.

OMK-2 OlK-2.2 OﬁOCHOBbIBaeTV W TecTMpyeT Martematuyeckme MeToAbl C TMNPUMEHEHWEM COBPEMEHHbIX
KOMMbIOTEPHBIX TEXHOMOMMIA U NakeTOB NPUKIAAHbLIX NPOrpamm.

OrK-2.3 PaspabaTbiBaeT cneunanbHoe mMatematudeckoe obecrneveHne cUcTeM aHanusa, onTuMm3sauun,
ynpasneHusi, NPUHATUA pelleHnin n obpaboTku uHdopmaumm.

OlK-3.1 AHanuanpyeT OCHOBHble KNacCbl MaTemMaTU4ecKMx MOAENEN W COBPEMEHHbIE TEXHOIOMMM
MaTemMaTM4YecKoro MoAenupoBaHus C Lenbio Bblbopa noaxodsiliert Mogenu Ans peLleHUst KOHKPETHOM
npvknagHon 3agaym B 06nact npodeccrmoHansHom AeaTensHOCTH.

OlK-3.2 TMpumeHseT TexHONorMm MaTemMaTuyeckoro MOAenMpoBaHNUSA 1 BbIYMCITMTENBLHOTO KCNepuMeHTa
AN NPOBEAEHUSA KOMMNIIEKCHOMO UCCINEAO0BaHNS Hay4YHOW UMM TEXHUYECKON Npobnemsbl.

Ol1K 3.3 PaspabatbiBaeT MeTogbl 415 OLIEHKM Ka4ecTBa M a4eKBAaTHOCTU MaTeMaTUYECKMX Mogenen.

OrK-3

OlK-4.1 [eMOHCTpUpyeT 3HaHWsi OCHOBHbIX METOAOB nowucka, cbopa, XxpaHeHus, o06paboTku,
npeacTaBneHus u pacnpocTpaHeHnst MHOpPMaLUK.

OlK-4.2 PewaeT 3agaun no aceKkTUBHOM OpraHn3aumMm MHOpPMaLMOHHOrO npouecca Ansi CHMKEeHUS
3aTpaT pecypcos.

OlK-4.3 PewaeTt 3agayn npodeccmoHanbHoW AeATenbLHOCTM C ydeToM TpeboBaHuin MHEOPMaLUOHHON
6e3onacHocTw.

OnK-4

MK-1.1 NpoBoANT MHMOPMAaLMOHHBIV NMOMCK ANA PeLUeHns NCCNefoBaTeNnbCKMX 3a4ay C UCMONb30BaHMEM
OTKPbITbIX UCTOYHWMKOB MH(OPMaLMK U CNeLnanuanpoBaHHbiX 6a3 AaHHbIX.
MK-1 MK-1.2 AHanusumpyeT n o6pabaTbiBaeT MHOPMaLUIO N0 TEMATUKE NCCNEAOBaHNNA.

MK-1.3 BblGupaeT meToabl pelleHus MOCTaBMEHHOW 3a[ayn C YY4EeTOM UMEIOLLMXCS PECYPCOB, a Takke
TeopeTnyeckoro o606LLEHNS HAYYHbIX AAaHHbIX, Pe3YyNbTaToB 3KCNEPUMEHTOB U HABMIOAEHWIA.

MK-2.1 ®opmupyeT nnaH NpoBeAeHNs Hay4YHO-MCCrnenoBaTENbCKUX paborT.

MNK-2 MK-2.2 OpraHnsyet cbop ” U3y4yeHMe Hay4YHO-TEXHWYECKOW WHpopMauMnm Mo TemMe npoBOAUMBIX
nccnegoBaHuii n pa3paboTok.

MK-3.1 Ucnonb3yeT coBpeMeHHblE METOAbLI aHanM3a nHgopmaummn anst 06paboTky AaHHbIX, NOMYYEHHbIX B
pamKax NpoBeAeHHbIX NCCIeA0oBaHUN.

MK-3.2 WHTepnpeTupyeT nonyyeHHble pe3ynbTaTbl UCCreaoBaHWN, fenaeT BbiBOAbI, paspabaTbiBaeT
pekoMeHaaunn.

MK-3.3 CoctaBngaeTt oT4eTbl, 0030pbl, pedepaTbl N0 TEMATUKE MPOBOAMMbIX UCCIEAOBaHWI, y4acTBYeT B
paboTe Hay4YHbIX CEMUHAPOB, HAYYHO-TEXHNYECKUX KOH(DEPEHLIMIA.

MK-3

MK-4.1 O6nagaet 6a3o0BbIMM 3HAHWAMM B 06NACTM KOMMbIOTEPHOW rpaduKM, 3HAET OCHOBHbIE TUMbI
rpadpmyecknx Mmogenen u TexHonornii obpaboTkm rpadmyeckor MHopMaLmK.

MK-4.2 Wcnonb3yeT matemMaTtuyeckue MeTodbl AMs pelleHus 3ajad TpexXMepHOro MOAEnvpoBaHusa u
BU3yanusauuu.

MK-4.3 MNpumeHsieT MeToabl BU3yanusauuu BblYUCIIUTENBHOMO 3KCNepuMMeHTa B MpuKNagHbiX 3ajadax c
NCMosib30BaHMEM COBPEMEHHOM Hay4YHOWN rpadouku.

MK-4




MK-5.1 MpumeHAeT TEXHONOMMM 1 anropuTMbl BU3yanuaauun AaHHbIX, anropuTMbl KOppekumnm n obpaboTtkm
UMdpPOBbLIX N306paxKeHUIn, anropuTMbl NPOLEAYPHOM aHUMaLMK U Apyrue.

MK-5.2 Ncnonb3yeT coBpeMeHHOe nporpaMMHoe obecrneyeHve Ansi co3gaHust U ob6paboTkn LMdpPOBbIX
n300pakeHu.

MK-5.3 PeanuayeT noacucteMbl MaLUMHHOMW rpadukm U reoMeTpuyeckoro MOAENUPOBaHUS C
NCMNONb30BaHWEM COBPEMEHHbIX TEXHOSOMMIN 1 NAKETOB KOMMbLIOTEPHOM rpadOuku.

MK-5

12.5. NMpoueaypa 3awmtbl BKP n MeTtoanyeckme pekomeHaauum ans ctygeHTta

3awmnta BKP nposoautca B cooTtBeTcTBUM C [lonoxeHnem O nopsigke npoBeaeHus
rocyaapCTBEHHOM WTOroBoW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam creuuanutetra u nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB AnAa 3awuTtbl BKP

12.6.1. NpumMepHbLIK NepeYeHb BONpocoB Ha 3awute BKP

1) AHanus nutepaTtypbl N0 TeMaTuke NPOBEAEHHOIO UCCIeLOBaHUS.

2) Ob6was xapakrepuctmka 1 060CHOBaHHOCTb rMNOTE3 UCCNeLOBaHuS.

3) ObocHoBaHue BbIbOpa MaTemMaTMyYeCKOro annaparta gns pelwexus 3agad BKP.

4) OueHka kayecTBa M afeKBaTHOCTU UcCMONb3yeMblX U/unu paspaboTaHHbiXx B BKP
Moaenen.

5) O6ocHoBaHue Bbibopa A3blka NporpaMMmMpoBaHnAa ans pas3paboTkyu KOMMNbIOTEPHON
nporpaMmmbi.

6) Hay4Hasi HOBU3Ha pe3ynbTaToB UCCNEeLOBaHUS.

7) [pakTnyeckast 3Ha4MMOCTb pe3ynbTaToB NUCCNELOBaHMS.

8) ObnacTtb NpakTU4ecKoro NPUMEHeEHNSA pesyrnbTaToB UCCeg0BaHUS.

9) OOwas xapakTepucTMka WCXOOHOM  WMHopMauMm U KOPPEKTHOCTb  ee
NCNoNb30BaHMs.

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[ns oueHnBaHWA pe3ynbTaToOB 3aWuTbl BbIMYCKHOWM KBaNM@UKaLMOHHON paboTbl
ncnornb3yeTcs WwKana: «OTIINYHOY, «XOPOLLOY, «yAOBNETBOPUTESTBHOY,
«HeypoBneTsopuTenbHO». COOTHOLWLEHWEe WKanbl OUEeHMBaHUA pes3ynbTaToB  3alluThbl
BbIMYCKHON KBanudukaumMoHHOW paboTbl M YPOBHA MOArOTOBMEHHOCTM oOby4vatkoueroca K
peLueHnto NnpodeccnoHanbHbIX 3a4au:

LLikana oueHok XapaKkTepucTrka ypoBHSI NOArOTOBNEHHOCTM 0By4atoLLerocs K peLleHunto
npodeccuroHarnbHbIX 3agay

paMOTHO 1 YeTko cqropMyNiMpoBaHa NOCTaHOBKA 3afay, MPOAEMOHCTPUPOBaH
BbICOKMA  YpOBEHb  TOTOBHOCTM  MCMOMb3oBaTb  HaBblkM  BbIGOPA,
NPOEKTUPOBaHUSA, peanusauumn, OLEHKU KadecTBa M aHanmsa 3dpdeKTUBHOCTM
nporpaMmMHoro obecrneyeHns Ana pelleHust 3agad B pasnnyHbIX NpeaMeTHbIX
obnactax, NpPoOOEMOHCTPUMPOBaH  BbICOKMA  ypOBEHb  TOTOBHOCTM K
OTnuyHo UCMOMb30BaHUIO OCHOBHbIX Mofenei MHMOPMALMOHHBLIX TEeXHOMOMniA 1
cnocoboB KX MpUMEHeHus ONA pelleHus 3agad B npeaMeTHbIX o6nacTsx,
BbiSIBIleHa SIPKO  BblpaXXeHHas CrnocoBGHOCTb K  camoopraHusauum U
caMoobpasoBaHuio, YeTKO M KayeCTBEHHO U3NOXeH maTepuan paboTbl, YEeTKO U
KBanMULMPOBaHHO AaHbl OTBETHl Ha BCe AOMONHUTENbHbIE BOMPOCHI, OT3bIB
HOCUT NONOXWUTENbHbIN XapakTep

KoppekTHo cdopMynupoBaHa MNOCTaHOBKa 3adadyu, MNpoOEeMOHCTPMpOBaHa
rOTOBHOCTb WCMOMb30BaTh HaBblkM BbliGopa, NPOEKTUPOBaHUSA, peanusauuu,
OLIEHKM Ka4yecTBa M aHanusa aeKTUBHOCTY NPorpaMMHOro obecnedeHns 4ns
pelleHnst 3agay B pasfiMyHblX NpeaMeTHbIX obracTsix, NpoaeMOHCTpMpoBaHa
FTOTOBHOCTb K WCTOMNb30BaHWIO OCHOBHbIX Mogener  UH(pOPMaLMOHHBLIX
TEXHOJOMMI U CrocoboB MX MPYMEHEHWs AN pelleHust 3aaad B NpeaMeTHbIX
obnacTsx, BbisIBNieHa CNOCOGHOCTb K CaMOOpraHusauumM 1 camMmoobpasoBaHuio,
YETKO U Ka4eCTBEHHO M3MOXeH maTepuan paboTel, He HA BCE AOMOMHUTENbHbIE
BOMPOCHI [aHbl WCYEpPMbIBAOLUME OTBETbl, MMEKTCH MNPETEH3UU K OOLEMY
BbINOMHEHHOW PaGoThbl, OT3blB HOCUT MOMNOXUTENbHbIV XapakTep

XopoLuo




KomMneTeHTHOCTb B MpeaAMeTHOM 0611acT NPOAEMOHCTPMPOBaHa HEAOCTAaTOUHO,
noctaHoBka 3agayu cdOopMynMpoBaHa pacnnbiBYaTO, HEAOCTAaTOYHO YETKO
NPOaAEMOHCTPMpPOBaHa rOTOBHOCTb Ncnonb3oBaTb HaBbIKN BblbOpa,
NPOEKTUPOBAHNSA, peanu3aunn, OLEHKM KayvecTBa M aHanui3a 3addeKkTMBHOCTU
nporpaMMHOro obecneyeHnss Ans peleHna 3agad B pasnuyHbIX NpeaMeTHbIX
obnactax, BbIBMEHbl  He3HauyuTemnbHble npobenbl B  FOTOBHOCTM K
YOoBNeTBOPUTENBLHO NCMOSIb30BaHMNID OCHOBHbIX MoAenen MHAPOPMALMOHHBLIX TEXHOMOIMA U
crnocoboB UX NPUMEHEHWUs ANs peleHus 3agad B npegMeTHbiXx obnacTsx,
BbiSIBMIEH HEBLICOKMIA YPOBEHb CMOCOBGHOCTEM K camoopraHuMsauun wu
camoobpa3oBaHMio, M3MOXeHMe maTepmana paboTbl COOEPXUT HedeTkme
POpMYNMPOBKM " ABnseTcs HenocnenoBaTeNbHbIM, OTBETHI Ha
OOMNOSIHUTENbHbIE  BOMPOCHI  HEMOMHbLIE WM codepXaT HETOYHOCTM U
OLWNBOYHbIE YTBEPXKAEHUS, AAH MONOXUTENbHbIA OT3bIB

Hu3kun ypoBeHb KOMMNETEHTHOCTM B NpeaMeTHOM o6racTu, NocTaHOBKa 3agauu
cchopMynupoBaHa HeYeTKO M C  MOMPELUHOCTAMM, HU3KUIA  YPOBEHb
TEOpPeTUYEeCKON N MNPaKTUYECKOM MOAroTOBKM, HeAOCTAaTOYHOE BradeHue unm
HEWCMNonNb30BaHNE COBPEMEHHbIX MH(OPMALMOHHBLIX TEXHOMOrMN, U3NOXEeHue
MaTepuana paboTbl coOoepPXUT HeyeTkne ¢OpPMYNMPOBKM U  OWNBOYHbIE
YTBEPXAEHUS, AaHbl HEBEPHbIE OTBEThI HA AOMNOMHUTENbHBIE BOMPOCHI

HeynoBneTBopuTenbHO

12.7. NepeyeHb y4yebHOM NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06X0AUMbIX
ANA NOAroTOBKM K 3awWwmuTte U npoueaypbl 3awmtbl BKP

a) OCHOBHas nuteparTypa:
Ne n/n NcTouHmk

1 OcHoBbI  MHhOpMAaUMNOHHO-OMBNMorpadnyecknx 3HaHui:  y4ebHo-meTogmdeckoe nocobue /
E. N. MpuwwuHa [ ap.]. — BopoHex : BopoHexckuii rocygapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.
MeToguyeckne ykasaHust No 0POPMIIEHUIO KYPCOBbLIX M BbIMYCKHbIX KBaNMMUKaLMOHHbIX paboT:
YyebHo-MeTogmyeckoe nocobue. — BopoHex: nsgarensckun gom BIY, 2019. — 48 c.
Hosukos, 0. H. MNogrotoBka 1 3awmTa maructepckmx gmcceprtauun n H6akanaspckux pabor :
yyebHo-meToanyeckoe nocobue / HO. H. HoBukoB. — 2-e usg., ctep. — CankT-IeTepbypr : JlaHb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : 3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-
6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ons
aBTOPM3. NONb30BaTENEN.

2

0) gononHuTenbHasa nureparypa:
Ne NcTouHMK
n/n

duckanos, B. [0. HayuHo-uccneposatenbckad paboTta MarucTtpaHToB W MOAroTOBKA
Marncrtepckon amcceprtauum : y4yebHoe nocobue / B. O. ®duckanos. — Bonrorpag : BrA®K,
2018. — 156 c. — TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: ansg asTopus. Nonb3oBaTenen.

B) MHOPMaLMOHHbIE ANEKTPOHHO-00pa3oBaTenbHble pecypchbl (orumansHblie pecypchbl

WHTEPHET):
Ne n/n Pecypc
CT Bry 21.02 - 2015. Cwucrema MeHemkmeHTa kadectBa. WTOIOBAA
5 FTOCYOAPCTBEHHAA ATTECTAUMA. Obwue TpeboBaHusA k cogepXaHuo WM Mopsiook

nposefeHus. — BopoHex : BopoHexckuin rocygapctBeHHbl yHuBepeuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UT'A .

FOCT 7.1-2003. Bbubnuorpaduyeckas 3anucb. bubnuorpaduyeckoe onuvcaHue. Ob6wue
6 TpeboBaHusa 1 npaeuna coctaenenns. — Mocksa : CtangaptuHdgopm, 2010. — 47 c.

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

FOCT 8.417-2002. TlocypapcTBeHHasi cuctema obecneyeHuss eauHCTBa WU3MEPEHUN.
7 EnuHuupbl BennunH. — Mocksa : CtaHgapTuHdgopm, 2010. — 32 c.

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

FOCT 19.402-78. EpuHas cuctema nporpammHon pgokymeHtauum (ECIMO). OnucaHue
8 nporpammbl. — 2 €. (Aata nocnegHero nameHeHusa 21.12.2017). — URL: http://www.internet-
law.ru/gosts/gost/24728

Mpumepbl 6UGNMorpachnyeckoro onMcaHus.

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




O6yuvaroLmincs ONONMHUTENBHO MCNONb3yeT NUTepaTypy, COOTBETCTBYHOLLYIO TEMAaTUKe
BKP.

12.8. UHdbopMaLMOHHbIE TEXHONOIMKU, UCNOSb3yeMble ANA NOArOTOBKU K 3aluTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe o6ecne4vyeHne n MHGOPMaLMOHHO-
cnpaBoOYHble CUCTEMbI

O6pasoBaTtesnbHbIn NnopTan « ANeKTPOHHbIM yHUBepcuTeT BIMY».

URL: https://edu.vsu.ru/;

OneKTpOoHHble BUBNMOTEYHbIE CUCTEMBI:

- OBC «YHuepcutetckasa bubnmorteka onliney,

- OBbC «KoHcynbTaHT cTygeHTay,

- OBC «JlaHby.

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OQUCHbLIX MPUNOXeHUn ana paboTbl C
AokymeHtamu, Tabnumuyamm m 1.n. (MS Office, MonOdwmc, LibreOffice), MO Adobe Reader,
nHTepHeT-6paysep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio
Community Edition, Python (gonyckaetcsa 3ameHa cneunanuampoBaHHoro MO BupTyanbHbIM
aHanorom), NO Matlab.

12.9. MaTepunanbHoO-TexHU4YecKkoe obecne4yeHue:
CneuunanunsnpoBaHHasa mebenb, KomnbioTep (HOYTOYK), MynbTUMeannHoe obopygoBaHme
(npoekTop, aKpaH, cpeacTaa 3BYKOBOCNPOU3BEOEHNS).

13. OcobeHHOCTU nNpoBeaeHusa M'MA ana nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTAMMU
300pOBbSl U UHBaNUAOB

Ona oby4vaowmxca n3 4mcna nuy ¢ OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300POBbS U
nHBanuaoB MMA npoBoantca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrO Pas3BUTUNA, NX
MHOMBMAYANbHbIX BO3MOXHOCTEM W COCTOSIHUS 340pOBbsl, a TakKkKe B COOTBETCTBUM C
TpebOBaHNAMK, U3NOXEHHbIMW B NyHKTe 7 [lonoxeHns O nopsgke npoBefeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTernbHbIM NporpaMmamMm  BbICLLEro
obpasoBaHuss — nporpammam Oakanaspuarta, nporpammam crneyuanuteta M nporpaMmmam
MarmcTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmusepcuteta 1 BI'Y 2.1.28 — 2018.
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