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7. LUenb rocyaapcTBEHHOW UTOFrOBOW aTTecTauMu: onpeneneHme CoOoTBeTCTBUSA pe-
3ynbTaToOB OCBOEHUS 0ByyaloLWMMNCA OCHOBHOW obpa3oBaTenbHON nporpamMmmbl «Hxe-
Hepusa nporpaMmHoro obecneyeHus» cooTBeTcTByOWMM TpeboBaHmam OIrOC no
HanpasneHuto nogrotoskn 02.03.02 dyHaameHTanbHas nHgopmaTuka u MHgopMaLumoH-
Hble TEXHOMNOMMM BbicLEero obpasoBaHus, yTBEPXKAEHHOMO Npuka3oM MuHoGpHayku Poc-
cum ot 23 asrycta 2017 r. Ne 808.

8. MecTo rocynapctBeHHOM UToroBou atrectauumm B cTpyktype OIOI: bnok B3,
6a3oBas 4yacTb.

9. ®opma(bl) rocynapcTBeHHOW UTOFOBOMU aTTecTaluu:
3awmTa BbIiNyCKHOW KBanudukaumoHHon pabotsbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA obpa3oBaTenibHOM NporpaMmmbl (KoMmne-
TEeHUMUN BbINYCKHUKOB):

Kopg,

HasBaHue

ObwenpodeccroHanbHble KOMMETEHLUN

OlK-1

CnocobeH npumeHaTb (byHOAaMeHTarnbHble 3HaHUS, NOMNy4YeHHbIe B 00nacTn maTemMaTU4EeCKMX 1
(Mnn) ecTecTBEHHbIX HayK, M UCMOMb30BaTb UX B NPOECCMOHANbHON AEATENBHOCTH

OrK-2

CnocobeH NpUMEHSTb KOMMbIOTEPHbIE/CYyNepKOMMbIOTEPHbIE METOAbl, COBPEMEHHOE MNpo-
rpaMMmHoe obecneyeHve, B TOM YWCre OTEYECTBEHHOIO NPOUCXOXAEHUS, ANA pelleHns 3aaad
npodeccuoHanbHON AeaTenbHOCTH

OrK-3

CnocobeH k pa3paboTke anropuTMMUYECKNX U NPOrpamMMHbIX peLlueHuin B 0611acT CUCTEMHOrO U
NPWKNagHOro NporpamMmmMupoBaHns, MaTemaTuyeckmx, MHAPOPMaLMOHHBIX U UMUTaALMNOHHbBIX MO-
Aeneu, Co3aaHuIo MHPOPMaLMOHHBIX PEeCypcoB rnobanbHbIX ceTen, obpa3oBaTenbHOro KOH-
TeHTa, NnpuknagHbix 6a3 gaHHbIX, TECTOB U CPEACTB TECTUPOBAHUSA CUCTEM U CPEACTB Ha COOT-
BETCTBME CTaHAapTam U UCXOOHbIM TpeboBaHNAM

OriK-4

CnocobeH y4acTBOBaTh B pa3pa60TKe TEXHNYECKOM OOKyMeHTauunn nporpaMmMHbIX NPOOYKTOB U
KOMMNJIEKCOB C UCMOJ1Ib30OBaHMeM CTaHOapToB, HOPM U MpaBuil, a Takke B ynpaBlieHUn npoek-
TaMun co3gaHunda VIHCbOpMaLI,VIOHHbIX CUCTEM Ha CTaaunax XUM3HeHHOro unkna

OlIK-5

Cnoco6GeH nHcTannMpoBaTb M ConpoBoXaaTb NporpammHoe obecrneyvyeHne NMHMOPMALIMOHHbIX
cucTeM 1 6a3 AaHHbIX, B TOM YMCIEe OTEYECTBEHHOTO MPOUCXOXKAEHUS, C Y4ETOM UHGOPMaLW-
OHHOW Oe3onacHoCcTU

OTlIK-6

CnocobeH noHnmaTtb npuHUnNbI pa6OTbI COBpPEMEHHDbIX I/IHq)OpMaLI,MOHHbIX TEXHONOrMM 1 uc-
nonb3oBaTb UX ANA peleHna 3agad I'IpO(*)eCCI/IOHaJ'IbHOVI neAaATenbHOCTU

lMpodeccrnoHanbHble KOMNeTeHUUN

MK-1

Cnocob6eH npoBoanTb cbop, aHanua n obpaboTKy Hay4YHO-TEXHNYECKOW MHOpMaL K, HeobXo-
OVMOW ONs pelleHuns NpodeccuoHanbHbIX 3agay, NOCTaBMEHHbIX CNeLMannucTom 6onee BbICO-
Kow KBanudukaummn

MK-2

CnocobeH npoBOAUTb OTAENbHbIE BUAbI nccrnegoBaHuii B paMKax nocTaBJiIeHHbIX 3aga4 no
CTaHOapTHbIM MeTOANKaM

MK-3

CnocobeH obpabaTbiBaTh, aHaNU3npoBaTb U 0OOPMIATbL pesyrbTaThl UCCNEOoBaHWMIA U pas-
paboTok Noa pyKOBOACTBOM crneumanvcta 6onee BbICOKOW KBannpukaumm

MK-4

Cnoco6HocTb k aHanuay TpeboBaHui M pa3paboTke BapuaHTOB peanu3auun MHPOPMaLMOH-
HOW CUCTEMbI; CMOCOOHOCTb K OLEHKE KayecTBa, HA4EeXHOCTM U 3adpekTuBHOCTM MHGOPMa-
LLMOHHOM CUCTEMbBI B KOHKPETHOW NpodecCcuoHanbHon cdepe

MK-5

CnocobHocTb K YCTaHOBKEe, aMUHUCTPUPOBAHNIO NMPOrpaMMHbIX CUCTEM; K peanumsaunn TexHu-
YeCKoro conpoBoXxgeHus I/IH(*)OpMaLLVIOHHbIX cucTem; K nHTerpaunm I/IH(bOpMaLI,I/IOHHbIX cucrtemMm
C ncnonb3dyemMmbiMu annapaTtHo-nporpaMMHbIMU KOMMINEeKCaMu

MK-6

CnocobHocTb NMPUMEHATb B ﬂpO(beCCMOHaﬂbHOVI neATenNbHOCTU COBPEMEHHbIE A3bIKM MPOo-
rpamMmmMmmpoBaHna " MeToabl napanneanoﬁ 06pa6OTKI/| AaHHbIX, onepaunoHHble CUCTEMbI,
OIMEKTPOHHbIE OnbnmnoTekn n NakeTobl nporpamm, ceTeBble TEXHOJ10TMN




11. O6bemM rocynapCTBeHHOM MTOrFOBOWM aTTecTauuMu B 3a4YeTHbIX eguHuuax / ak.
yac. -6/ 216.
noaroToBka K 3awmTe n npoueaypa 3awmtbl BKP -6 / 216.

12 TpeboBaHusa k BKP

O6wme TpeboBaHUA:

— 0b6bem BKP 6e3 yyeTa npunoxeHunn JomkeH coctaBnaTb He MmeHee 40 cTpaHuu;

— BKP ob6sa3aTtenbHO NpoxoguT NMpOBEPKY OPUrMHANbHOCTM B cucTeme AHTUNnarnar;
pekoMeHOyeMbIN NPOLEHT OPUIMHANbLHOCTM TeKCcTa cocTaBnseT He meHee 60%;

— peKkomeHOyeMoe KONMMYEeCTBO UCMOSMb3yeMbIX UCTOYHUKOB - HEe MeHee 10; npu aToMm
CCbISIKM Ha MHTEPHET-PeCcypChbl AOSMKHbI COCTaBNATb He 6onee 50% oOT obuiero Yncna ncTou-
HWUKOB;

— obsasaTenbHbiM anemeHToM BKP gBnseTca npoBefeHue BblYUCIIUTENBHOMO 3KCre-
pUMEHTa C MOMOLLBID CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOro NPoAyKTa u/vnm ¢
NMOMOLLIbIO CUCTEM KOMMNBIOTEPHOW MaTeMaTUKM U NaKeTOB MHXEHEPHbIX NPOrpamm;

— HeobXoAMMbIM YCIIOBMEM MOSyYEHUS OTIIMYHOW OLIEHKU SBMISIETCHA Hanuyue nyonu-
kauun no tematmke BKP, mnHpekcnposaHHown B PUHLY;

— npu opopmneHun BKP pekomeHayeTca npuaepXuBaTbCsa akTyarnbHbIX MeToaude-
CKMX yKa3aHUMN.

12.1 MNopsipok BbinonHeHust BKP

MogrotoBka BKP BbinonHsieTcss obyyarowmMmcs Ha NPOTSKEHUN 3aKNKYUTENBHOIO roga
o0y4yeHus, ABNSeTCS NPOBEPKON KayecTBa MOSYYEHHbIX TEOPETUYECKUX 3HaHWUW, npakTude-
CKMX YMEHWNA N HaBbIKOB, COOPMMPOBAHHLIX OBLLEKYIbTYPHBIX 1 NPOGECCMOHArNbHbIX KOMMNe-
TEHUMI, NO3BONAIOWMX peLlaTb NpodeccrnoHarbHble 3aa4M.

YT1BepxageHune Tem BKP, HaszHauyeHue pykoBoauTenemn, opraHmsaumns BbinonHeHns BKP
onpeaensieTcsa TpeboBaHUAMMU, U3NOXEHHbIMK B [1OMNOXEeHMM O nopsiake NPOBEAEHUS FOCy-
AapCTBEHHOW MTOroBOM aTtTectauum no obpasoBaTesnibHbIM Nporpammam Bbiclwero obpasoa-
HUs — nporpammam Gakanaespuara, nporpaMmmam cneuuanutTeTa u nporpamMmmam marumcrpaTty-
pbl BOPOHEXCKOro rocyaapcTeeHHoOro yHnusepcuteta 1 By 2.1.28 — 2018.

K 3awmnte BKP gonyckaetcsa oby4yarowmincs, ycnewwHo 3aBepLumnBLUNA B NONTHOM o6beme
ocBoeHne OlOIN B cooTBeTCTBMM C y4eOBHBLIM NII@HOM, MOSTHOCTBIO BbINOSIHMBLUUW 3afaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpXOaOTCA Y4YeHbiM COBETOM (bakynbTeTa MpUKNagHOM MaTeMaTUuKw,
MHGOPMAaTUKN U MEXAHUKM MO NpeacTaBneHuto 3aseayrownx kapegpamu. lNepeyveHs Tem BKP
A0BOOMTCA 0 cBeAeHns obyyatowmxcs He nosgHee, Yyem 3a 6 mecaues o MMA.

lMepeyeHb npumepHbIX Tem BakanaBpckux paboT paspabaTtbiBaeTca npenogaBaTensMmu
Bbinyckatowen kadenpbl. NpumepHasa Tematnka 6akanaspckux pabot obcyxaaeTtca Ha 3ace-
AaHuK BbiNyCKaloLLen kKaeapbl U yTBEpXK4aeTCca 3aBeayoLmm kadenpon.

3apaHue Ha BbinoniHeHne BKP BbigaeTcsa CTyaeHTy nocne yTBepXaeHust TeMbl YUYeHbIM
COBETOM (hakyrbTeTa NpUKNnagHon maTeMaTukn, MHPOPMATUKM N MEXAHUKN.

12.2 NMpumepHbIN NnepeyeHb Tem BKP

— PacnosHaBaHue 3BYKOBbIX CUTHAIOB B CUCTEMaxX NOAAEPXKKU MPUHATUS PEeLLUEHUN.

— Web-npunoxeHue ans cosgaHusa pacnmcaHum.

— OcobeHHOCTN npuMmeHeHua dpenmBopkoB Spring Boot n React JS B paspabotke web-
npunoxeHunsa «My3ablkanbHbI CEPBUCH



— Web-npunoxeHune onsa ynpasneHns rpy3onepeBo3kamu.

— OcobeHHoCcT TexHonormn Spring Framework B paspaboTke BebG-NpuNoXeHna Ang
BOJIOHTEPCKOW OpraHm3aumnm

— [eHepauusa crnos aHanUTUKN COBPEMEHHbBIX MOBUITbHBIX MPUNOXKEHNNA.

— [eHepaunsa KOHCTPYKUMA €CTECTBEHHOrO $3blka C WCMOMb30BAHNEM PEKYPPEHTHbIX
HenpoceTen.

— Paspabotka MOOUIBLHOrO MPUIOXeHUs [ONs MNoucka LeHTpa TSKeCcTM Ha ungpoBoM
n3obpaxeHuu.

— UndppoBass obpaboTka wu3obpakeHnn € MCNOMb30BaHNMEM TEXHOMOrMA  MalUHHOIO
oByyeHus.

— AHanm3 MeguLMHCKUX M300paxeHu ¢ NCNONb30BaHNEM MaLLUMHHOIO 0ByYeHus.

— AHanus pagmorpaMmm gns Knaccudukaumm pacnpocTpaHEHHbIX GonesHen rpyaHon KNeTkn

— AHanus anroputmoB 06paboTku konnuaum B metogax PBF* Ha ocHOBe KapT NNOTHOCTEN

— PaspaboTtka MHTepakTMBHOIO cnpaBoYHMKa «CycTaBbl M UX yHKUMM» ONst 0ByyYeHus
CTYOEHTOB MEANKOB

— Mo6unbHOe NpunoXeHne Ans NOMOLLN B OpraHm3aumm MeponpuaTni

— [eHepauusa crnos aHanUTUKN COBPEMEHHbLIX MOBUITbHBIX MPUIOXKEHNIA.

12.3 Ctpyktypa BKP

CtpykTrypa BKP:

— TUTYIbHBINA JINCT;

— coaepXaHue;

— CMNCOK COKpaLLLeHUI (ecriv B 3TOM eCTb He0BXoaUMOoCTb!);
— BBEOEHME,;

— OCHOBHas 4acTb;

— 3aKJYeHne;

— CMUCOK MUCMNOSb30BaHHbIX MCTOYHUKOB;

— NPUNOXKEHWUA.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinoniHeHne BKP.

Tpeb6oBaHus kK cTpyktype BKP
CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),

NYHKTOB (€CNM OHN UMEITCSH) C YKa3aHNEM HOMEPOB CTPaHWL, Ha KOTOPbIX pa3MeLlaeTcs Havano
MaTepuana pasgena, nogpasgena, rmnasbl, naparpada, nyHkta. Bo BBegeHun ob60cHOBLIBAETCS
BbIOOp TeMbI, onpeaensemMbl ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONPOCOB,
HeobOXoouMbIX AN ee peLleHus; onpeaensieTca uenb paboTbl C ee pacyfieHEHNEM Ha B3auUMO-
CBSA3aHHbIN KOMMMEKC 3a4aY, NoANeXalmx peLeHnto, Ansi packpbITUsl TEMbI; yKa3biBaloTCs 00b-
eKT uccrnefoBaHund, UCNonNb3yeMble MeTodbl aHann3a n nutepaTypHble UCTOYHUKK; onpeaensaeT-
Cs1 CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbliBaeTCa cogepkaHue BbiMyCKHOM KBanNngukaumoHHON paboTbl.

lMepBas rnmaBa HOCUT, Kak npaBuno, obLieTeopeTUyecknin (MeTogonorM4ecknin) xapak-
Tep. B Hen Ha ocHoBe n3yyeHus paboT OTeYecTBEHHbIX N 3apybeXXHbIX aBTOPOB n3naraeTtcs
aKTyanbHOCTb M CYLLHOCTb Uccnegyemon npobnemsl, paccmaTpmBatoTCs pasnnyHble Nnoaxonabl
K pelueHnto, faeTca nx oueHka, 000CHOBbLIBAOTCA U M3nararTca COOCTBEHHbIE MO3ULUKN CTY-
AeHTa. OTa rnaBa CnyXuT TeopeTnyeckum o60CHOBaAHMEM UCCEAOBaHUN, NPOBEAEHHbIX CTY-
OEHTOM.

O6ocHoBaHue uenn BKP Heobxoommo nmpoBoaMTb HA OCHOBE aHanmM3a COBPEMEHHOro
COCTOSIHUSA U TEHAEHUUIN pa3BuTUS Npobnemol.

Bo BTOpOWM rmaBe nNpvBOAMTCA MOCTAHOBKA 3afauyun, ee coaepXaTenbHoe N maTteMartuye-
ckoe onuncaHue. [ns BKP, cBA3aHHbIX C pa3paboTkon MHPOPMALMOHHBLIX CUCTEM U UCMOMb30-



BaHMeM MHAOPMALMOHHBLIX TEXHOMOMMIN, B COAEpXaTerlbHOM MOCTaHOBKE NPUBOAATCA CCbINKM
Ha OOKYMEHTbl, pernameHTupyrowme npouecc yHKLMOHMPOBAHNA WUH(OPMAaLNOHHON cucTe-
Mbl; OCHOBHble MoKasaTenu, KOTopble AOMMKHblI OblTb AOCTUrHYTbI B YCMOBUSAX 3KCMnyaTaumm
WH(OPMALMOHHON CUCTEMbBI; OFPaHNYEHNA Ha BPEMSA peLleHUs NMOCTaBfEHHOW 3a[ayn; CPOKM
BblJaun MHoOpMaLmMK; Crnocobbl opraHMsauun avanora yenoseka ¢ MHPOPMAaLMOHHON cuUcTe-
MOW cpefCTBaMU UMEIOLLLErOCS UHCTPYMEHTapUA, onMcaHue BXOAHOW N BbIXOAHOW MHAdOpMa-
unn (dopma npencraBrieHUs COOOLEHUN, ONUCaHNe CTPYKTYPHbIX eQuHWUL, NepuoanvyHOCTb
Bbldayn MHOpMaLMM unm Yactota NOCTynneHus), TpeboBaHns K opraHnsaumm cbopa n ne-
pegadn BXoAHOW MHOpMaLnn, ee KOHTPOIb 1 KOPPEKTUPOBKA.

B maTemaTnyeckon nocTaHOBKEe BbIMOMHAETCA (hopmanusaumsa 3ajayuv, B pesyfibTaTte
KOTOpOW onpeaenseTcss COCTaB NepeMeHHbIX, KOHCTaHT U UX Knaccudukauus, Buabl orpaHu-
YeHU Ha NepeMeHHble U MaTeMaTuyeckme 3aBUCUMOCTU MeXay nepeMeHHbIMU. YCcTaHaBnu-
BaeTCs Kracc, K KOTOPOMY OTHOCUTCA pellaemas 3ajada, U nNpuBoaMTCA CPaBHUTENbHLIN
aHann3 MeTodOoB pelleHuns Onda Bblbopa Hambonee addekTnBHoro metoga. [MpmBoamTcs
00OCHOBaHWE NPUHATLIX OOMYLEHUN U NPeanocbIIoK Npu dopmMmanusaumm n Bbibope meTona
peweHuns. Onpegensetca obuwaa nocnegoBaTeNbHOCTb PELLEHNS 3a4a4un.

B aton xe rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX UCCReLOBaHUW, onucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx apgekTMBHOCTH.

Ona BKP, cBA3aHHbIX C pa3paboTkon WMHGPOPMALMOHHBLIX CUCTEM W WUCMOSb30BaHMEM
MHAPOPMALMNOHHBIX TEXHOSOMMA, HEOBXOOUMO YAENUTL BHUMaHWE BONpocaM opraHusaumm 6as
AaHHbIX 1 6a3 3HaHuN, TpeboBaHUAM K opraHusaumm cbopa, nepegaym N KOHTPoOns MHpopma-
uuu.

O6ocHoBaHMe BbIOOpa UnNn paspaboTkn TEXHMYECKOro obecneveHus MHPOpPMaLMOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHusaumm n yHKUMoHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCNOMNb30BaHUN JSTIOKaNbHbIX U rNo6anbHbIX BbIYUCIIUTENbHBIX CETEN.

[MporpammHoe obecnevyeHne OOMKHO BKNOYATh CTPYKTYPY NPOrpaMmMHO-MeTOLUYECKOro
KoMnnekca, (PyHKLUMM Nporpamm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanu3aumMmM MOHUTOpa
YNpaBfeHns HWKHUMN YPOBHSIMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZaA M BbiBOAA MHopMaLnn.

Ecnn BKP nocesiLieHa peLlleHntio KOHKPETHOW NpUKNagHoOW 3agadvn, TO pesynbTaTthl Bbl-
YNCINIUTENbHOIO 3KCNEepUMEHTa WU/unuM aHanums pelleHns 3agadn LenecoobpasHo BblAENUTb B
OTAEenNbHy rnasy (pasgen).

TekcTbl nporpamMmMm oQopMAAITCH B BUAE OTAEITbHOro AOKYMEHTa U NoMeLLaroTcs B Npu-
NOXEHUMN.

Ob6saszatenbHbiMn  ans BKP  aBnaiTca  normyeckas CcBA3b  Mexay  rnaBamu
1 nocrnegoBaTernibHOEe pas3BUTUE OCHOBHOW TEMbl Ha NPOTSXEHUN BCen paboThbl.

B 3aknioyeHuun nornyeckn nocriegoBaTenbHO M3naralTca TeopeTUdeckue u npaxktnde-
CKMe BbIBOAbI N NPeafioXKeHUs, K KOTOPbIM MpULIENn CTyLEHT B pesynbTaTe UCCnegoBaHus.
OHM JOMXKHbI BbITb KpaTKUMK, YETKUMUK, SAKOWUMK NOMHOE NpPeAcTaBfeHne O CoaepXaHuu,
3Ha4YMMOCTK, 060CHOBAHHOCTU N 3PPEKTUBHOCTN pa3paboToK.

B npunoxeHust cnegyet NoMecTUTb BCMOMOraTesnbHbIA MaTtepuars, KOTOpbIA Npu BKO-
YeHMM B OCHOBHYIO YacTb paboTbl 3arpomMoXxaaeT TeKCT. K HEMy MOXHO OTHECTU: NPOMEXY-
TOYHblE TEOpeTUYECKNE BbIKNAOKNU M pacyeTbl, HEKOTOpble AoKasaTenbCcTBa, Tabnuubl AaH-
HbIX, TEKCT NporpamMmbl, UAMOCTPaLMM BCNOMOraTenbHOro xapakrepa.

[MpunoxeHna pacnonararTca B NOpsSAKe NOSBIEHUS CCbINTIOK HA HUX B OCHOBHOM TeKCTe
paboTbl. KonnyectBo npunoxeHun B paboTe onpeaensieTcss TONbKO HeoO0XOAMMOCTbHO WX
BBeAeHus B paboTy. [pn odhopmMnieHnm NpUnoXeH1s yka3blBaeTCsa HE TOMbKO ero HOMep, HO U
Ha3BaHWe MPUNOoXeHWs, OTpaxaroLlero ero cytb. B kayectBe obpasua odopMneHus npuno-
XXEHN MOXHO BOCMONb30BaTbCA MPUMNOXEHUAMN JAHHOIO METOAUYECKOro nocobus.



12.4 Pe3ynbTaTbl 00y4YeHUs, XxapaKTepusyrLwme roTOBHOCTb BbINMYCKHUKA K Npo-
¢heccnmoHanbHOM AeATeNbLHOCTH, NpoBepsemMblie Ha 3awuTte BKP:

Kogbl
KOMMETEHLMN

Koa v HanmeHoBaHue
MHOWKATOPOB AOCTUXXEHUA KOMNETEHLU NN

OlK-1

OlMNK-1.1 PewaeT TMnoBble 3aayn C Y4ETOM OCHOBHbIX MOHATMI U OBLLUMX 3aKOHOMEPHOCTEMN,
ChOpPMYNUPOBaHHbIX B paMkax 6a30BbIX AUCLMNIIMH MaTeMaTuku, MHPOPMATUKN U eCTECTBEH-
HbIX HayK.

OlMK-1.2 TNpumMeHsIeT CUCTEMHBIA NOAX0A U MaTeMaTMyYeckne MeToabl Ans doopmanusauun pe-
LEeHNsa NpuKnagHbIX 3agav.

OlNK-1.3 OcywecTtBnsaeT BbIGOp COBPEMEHHBLIX MaTEMaTUYECKUX MHCTPYMEHTamnbHbIX CPeacTB
ans o6paboTkm nccneayemblix IBieHUN B COOTBETCTBMM C NOCTaBNEHHOW 3aaadven, aHanmampy-
€T pe3ynbTaTbl pacYeTOB U UHTEPNPETUPYET MOMYYEHHbIE pe3yrbTaThl.

OriK-2

OlK-2.1 BnageeT OCHOBHbIMW MOSIOXEHUSMU U KOHUEeNuusammn B obnactu nporpaMmmupoBaHms,
ApPXUTEKTYPbI S3bIKOB NMPOrpaMMmUpPOBaHMsl, TEOPUA KOMMYHUKaLMKN. 3HAKOM C OCHOBHOW TepMU-
Honorunewn, nepeyvHeM MO, BKNtoveHHOro B EAnHLIN PeecTp poccuiickmMx nporpamm.

OlMK-2.2 AHannanpyeT TMNOBbIE A3bIKX NPOrpaMMUPOBAHNS, COCTABIISIET NPOrpaMmbl.

OlMK-2.3 imeeT npakTU4Yeckuin onbIT pelleHns 3agad aHanmaa, MHTerpaunm pasfinyHbiX TUMOB
nporpaMmHoOro obecneyeHnsi, aHanuaa TMNOB KOMMYHMKaLLUN

OrK-3

Ol1K-3.1 Brnageet meTogamu Teopum anroputmMoB, METO4AMU CUCTEMHOrO Y MPUKNaAHOro Npo-
rPaMMMpPOBaHUS, OCHOBHbLIMW MOJIOXKEHUSAMU N KOHLUENUMAMN B 06nactn mateMaTU4ecknx, MH-
dopMaLMOHHBIX N UMUTALMOHHbBIX Modenen,

OlK-3.2 Ha ocHoBe COOTHeceHusi 3HaHWMIiA B obnacTu MnporpamMmMpOBaHUS, UHTepnpeTaunm
MPOYNTaHHOrO, onpeaenseT n co3aaeT MHpOpMaLMOHHbIE pecypchl rnobanbHbIX ceTen, obpa-
30BaTeNbHOMO KOHTEHTa, CPeacTB TECTUPOBAHMSA CUCTEM.

OlK-3.3 meeT npakTnyeckmn onbIT paspaboTkn nporpammHoro obecnedyeHnsa ansg nHgopma-
LIMOHHBIX CUCTEM.

OrK-4

Ol1K-4.1 BnageeT npuHumnamu cbopa n aHanu3a nHdopmManmmn, Co3gaHns MHpOpMaLMOHHbIX
CUCTEM Ha CTaAMAX XU3HEHHOro LuKna.

OlK-4.2 Ha ocHoBaHWM CTaHOAPTOB, HOPM M MPaBWUIT OCYLLECTBNSET ynpaBfieHUe npoekTamm
NHOPMALIMOHHBIX CUCTEM.

Ol1K-4.3 NmeeT npaktuyeckuin OnbIT aHanMsa n nHTepnpeTauum MHOOPMaLMOHHbBIX CUCTEM.

OlIK-5

OlK-5.1 Bnageet MeToAMKON YCTAHOBKM M aAMUHUCTPUPOBaHUSA MHAPOPMAaLMOHHBLIX CUCTEM U
6a3 gaHHbIX. 3HaKOM € cofepxaHnem EQnHOro peecrtpa pocCcMMCKMX Nporpamm.

Ol1K-5.2 PeanuayeT TexHn4eckoe conpoBoxaeHne nHHOPMaLMOHHbIX CUCTEM M Ba3 AaHHbIX.
Ol1K-5.3 NImeeT npakTuyeckne HaBblkM YCTAHOBKU U MHCTaNMAUUM NPOrpamMMHbIX KOMMEKCOB,
NPUMEHEHUS OCHOB CETEBbLIX TEXHONOMMN

OTl1K-6

Ol1K-6.1 OcyLlecTBnsieT nouck, cobop, xpaHeHne n 06paboTky MHdopmaumm, BeibmpaeT cnocobbl
NnpeacTaBrneHns U pacnpocTpaHeHus MHopmMauum npy pelleHun 3agavy npodeccuoHarnbHON
OeATeNnbHOCTY.

Ol1K-6.2 OcyuecTtBnsieT BbIOOP N NPUMEHAET MHAOPMALIMOHHbIE TEXHOMNOMMU ANsl peLleHns 3a-
a4 npodeccroHanbHoON AESATENBHOCTH.

MK-1

MK-1.1. ObecneunBaeT cOOp Hay4HO-TEXHMYECKON (Hay4HOW) MHpopMauun, HeobxoamMmMon ans
pelleHns 3agad UccrneaoBaHus, MOCTaBMNEHHbIX CneunanucToM 6onee BbICOKOW KBanMdukauum.
MK-1.2. NpoBoguT nepBuYHbIN aHanm3 u 0606 eHne 0TeYECTBEHHOIO N MEXAYHapo4HOro onbil-
Ta B COOTBETCTBYOLLEN 06nacTu nccnegoBaHun nog pykoBOACTBOM crieumanvcta bornee BbiCO-
KoW KBanudukaumu.

MK-2

MK-2.1. MnaHnpyeT oTAenbHbIE CTagun NccnegoBaHns Npy Hanuyum obuiero nnaHa paboTsl.
MK-2.2. NpoBOAMT 3KCMEPUMEHT B COOTBETCTBUU C YCTAHOBMEHHBLIMU MOMTHOMOYUSMU, COCTaB-
NaeT ero onucaHne n PopMynupyeT BbIBOAbI.

MK-3

MK-3.1. ObpabaTbiBaeT Nony4veHHble pe3ynbTaTbl UCCNEAOBaAHWIA C WUCMNONb30BaHWEM CTaH-
OapTHbIX MeTOA0B (METOAMK).

MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAApTHOE W OpWUrMHAaNbHOE MPOrpaMMHOE
obecneveHue.

MK-3.3. MpegcraBnseT/odopmnaeT pesynbTaTbl N1abopaTopHbIX UCMBITAHUIA B COOTBETCTBUMN C
OEVCTBYIOLLMMUW TEXHONOMMYECKUMI pernameHTamu/TpeboBaHnamMu.

MK-4

MK-4.1 PaspabaTbiBaeT U UccrnegyeT anropuTmbl, BbIMUCIIUTENbHLIE MOZENM, NPOeKkTupyeT ba-
3bl Ja@HHbIX ANs peanu3auumn QYHKLUA 1 CEPBUCOB CUCTEM MHAPOPMAaLIMOHHBIX TEXHONOMN;,
MK-4.2 laeT 060CHOBaHHYIO0 OLIEHKY KayecTBa, HageXXHOCTU N 3¢hHeKTUBHOCTM MHOPMAaLMOH-
HOW CUCTEMBI.

MK-4.3 MNoabupaeT MHOPMALUOHHYIO MOAeNb AN pelleHus 3a4ad peanbHOW npeamMeTHOwm
obnactu.




MK-5.1 MNpumeHseT coBpeMeHHble 3(PMEKTUBHBIE TEXHOMOMMN pPa3paboTKM CrOXHbLIX Mpo-
rPaMMHbIX CUCTEM.

MK-5.2 MpumeHsieT npu NpoeKkTUpPoBaHMM MHAOPMALMOHHBIX cuctemM acdekTnBHbIE abCcTpakT-
Hble CTPYKTYPbl JAHHbIX.

MK-5.3 lMpumeHsieT coBpeMeHHble MHCTPYMEeHTanbHble cpeacTBa pas3paboTku nporpaMmHbIX
NpOAYKTOB.

MK-5

MK-6.1 Mcnonb3yeT B npodeccuoHanbHon AeaTenbHOCTM 00 bEKTHO-OPUEHTUPOBAHHbIE CUCTE-
Mbl MPOrpaMMNpPOBaHNS

MK-6.2 N'oTOB OCyLecTBUTb 06OCHOBAHHLIN BLIGOP CUCTEMBI YnpaBneHust 6asaMmm AaHHbIX O5is
peanu3auuy NpoekTa B paMkax CBOeN NpodeCcCcnoHanbHom AeaTenbHOCTY.

MK-6.3 CuctematmaupyeT matepuman, HeobxoauMbln Ang pa3paboTku TEXHUYECKON OOKYMEHTa-
LUK Ha NporpamMMHYyIo NMPOAYKLMIO.

MK-6

12.5. Npouenypa 3awmtbl BKP 1 MeToanueckue pekomeHgauum Ans cTygeHTa

3awuTta BKP npoBoguTtcsa B cOOTBETCTBMU C [MonoxkeHMeM o nopsiake NpoBeaeHust roc-
yOapCTBEHHOW UTOrOBOW aTTecTauum no obpasoBaTenbHbIM NporpamMmmMam Bbicliero obpaso-
BaHUs — Nporpammam 6akanaBspuaTa, nporpaMmmamM crneuuanuteta u nporpammamMm mMarmcrpa-
TYpbl BOPOHEXKCKOro rocyaapcTBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA ouLeHOYHbIX cpeacTB AnAa 3awutbl BKP
12.6.1. NpumMepHbLIK NepeYeHb BONpocoB Ha 3awuTte BKP

— Ob6ocHoBaHme BblIbOpa MatemMaTMYECKOro MHCTPYMEHTapusa aAng peweHna 3agad BKP.

— O6ocHoBaHMe Bblbopa A3blka NPOrpaMMUPOBaHUA AN peLlleHns noctaBreHHbIx B BKP
3agav.

— HayyHas HoBM3Ha NpOBEAEHHOro NCCNEeAOBaHMS.

— MpakTnyeckas 3HAYMMOCTb UCCIef0BaHMS.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY UCCNELOBaHMIO.

— OueHka afekBaTHOCTM MOCTPOEHHbLIX MAaTEMATUYECKUX MOLENEN.

— ObnacTb NpakTU4YeCKOro NPMMEHeHUs peaynbTaToB UCCEeAOoBaHUS.

— KOppeKkTHOCTb MCNONb30BaHUSA HaYanbHbIX CTAaTUCTUYECKUX OaHHbIX.

— OBOCHOBAHHOCTL CCOOPMYNMPOBAHHbLIX NPaBun (akCMoM, rmnoTes).

12.6.2. Kputepun n wikana oueHnBaHusa pesynbtatoB BKP

[ns oueHuBaHWA pe3ynbTaToB 3alMTbl BbIMYCKHOM KBanuuKaunmoHHOM paboTbl MC-
Nnonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHO», «HEYAOBNEeTBOPUTENb-
HO». COOTHOLLEHME LuKanbl OLEHMBAHNA pe3yrbTaToB 3alUMTbl BbIMYCKHON KBaNUUKaLMOH-
HOM paboTbl M YPOBHA NOLMOTOBMEHHOCTM OOy4aloWerocs K peleHnto npodecCcnoHanbHbIX
3apau:

LLikana oueHoK XapakrepucTumka ypoBHS NMOArOTOBNEHHOCTHN 0By4YaloLLEerocs K petue-
HWUIO NpodeccrMoHanbHbIX 3aga4

pamMoOTHO M 4eTko cchopMynupoBaHa MOCTAaHOBKA 3adayun, NPOSEMOHCTPMPOBaH
BbICOKW/A YpPOBEHb FOTOBHOCTM MCMONb30BaTb HaBblkM BbIOOpa, MPOEKTMPOBAaHWS,
peanu3aumn, OLEHKN KadecTBa M aHanu3a adeKTMBHOCTM nNporpammHoro obecne-
YeHUsl Ons pelleHns 3adad B pasnnyHbIX NPeaMETHbIX 0bnacTax, NPoAeMOHCTPUPO-
BaH BbICOKMA YPOBEHb FOTOBHOCTU K MCMOSIb30BAHUK OCHOBHLIX MoAenen WUHgop-
MaLMOHHbIX TEXHONOMMN U cnocoboB MX NMPUMEHEHUS ANS pelleHus 3ajad B npea-
METHbIX 06nacTsaX, BbISBMEHa SIPKO BblpaXKeHHast CrocobHOCTb K camoopraHm3aumu
1 camoobpa3oBaHWIo, YETKO U Ka4eCTBEHHO W3NOXEeH martepuan paboTbl, YeTKo U
KBanuunumpoBaHHO AaHbl OTBEThI HA BCE AOMOMHUTENBbHBIE BOMNPOCHI, OT3bIB HOCUT
NONOXUTENbHbLIN XapakTep.

OTnnyHo




O6s3aTenbHO HanMuMe He MeHee ofHomn nybnvkauum no Tematuke BKP B nsga-
HUAX, MHOEKCUMpoBaHHbIX B PUHLL.

KoppekTHO copMynnpoBaHa NMOCTaHOBKA 3agayun, NpogeMOHCTPMpOBaHa roToB-
HOCTb MCMONb30BaTb HaBblkK BbIOOPaA, MPOEKTMPOBAaHWS, peanu3aunm, OLEHKN Kade-
CTBa M aHanu3a 3dEeKTMBHOCTN NPOrpamMMHOro obecrneyeHns Ans peleHns 3agad
B pasnuMyHbIX NpegMeTHbIX 06nacTsx, NPOAEMOHCTPUPOBaHA rOTOBHOCTb K UCMOSb-
30BaHUI0 OCHOBHbIX MoAenen MHAMOPMAaLMOHHBLIX TEXHOMOMMIA U CNocoboB MX Npu-
MEHEeHUs NS pelleHus 3agady B npegMeTHbIX 06nacTsx, BbigBAEeHa CNOCOOHOCTb K
camoopraHusaumm n camoobpasoBaHunio, YETKO U Ka4YeCTBEHHO U3MOXEH maTepuan
paboTbl, H&e Ha Bce OOMOMHUTENbHbIE BOMPOCHI AaHbl MCYepnbiBaloWMe OTBETHI,
UMEITCS MPETEH3UN K 0ObeMy BbIMOMHEHHOW paboThl, OT3bIB HOCUT MOMOXUTENb-
HbI XapakTep.

XopoLuo

KoMneTeHTHOCTb B npegMeTHoM obnactn npoaemMoHCTpUpoBaHa HEAOCTaTOYHO,
nocTaHoBKa 3agayn copmynmpoBaHa pacnfblB4aTo, HEAOCTAaTOYHO YETKO npoae-
MOHCTpMpOBaHa roTOBHOCTb MCMOSb30BaTb HaBbIKM BbIOOpa, MPOEKTUPOBaHWS, pea-
nmMsaumm, OLEHKN KadecTBa U aHanusa appeKkTMBHOCTM NporpamMmmHoro obecnevye-
HWS NS pelleHns 3adad B pasnuyHbIX NpeaMeTHbIX 06nacTsx, BbiSBNEHbl HE3HaYMW-
TenbHble Npobenbl B FOTOBHOCTU K MCMONb30BaHUIO OCHOBHBLIX MoZenen nHgopma-
LIMOHHBIX TEXHOSMOIMIN U CNocoboB X NPUMEHEHWS ANsl pelleHns 3adad B NpeameT-
HbIX 06nacTsAX, BbISIBNIEH HEBLICOKMIN YPOBEHb CMOCOBHOCTEN K caMoopraHusaumu u
camoobpasoBaHuio, M3noxeHne matepuana paboTbl COQEPXKUT HeyeTkne popmynu-
POBKM W SIBNSAETCA HenocrnegoBaTesibHbIM, OTBETbl Ha AOMOMHUTENbHBIE BOMPOCHI
HenonHble unn cogepxaT HETOYHOCTU U OWNBOYHbIE YTBEPXOEHUS, AaH MOMOXK-
TenbHbIA OT3bIB.

y/:lOBJ'IeTBOpVITeﬂbHO

HW3knin ypoBeHb KOMMNETEHTHOCTM B MpegMeTHon obnacti, NOCTaHOBKa 3agauyn
chopMynupoBaHa HeYeTko M C MOrPELIHOCTAMU, HU3KUA YPOBEHb TEOPETUYECKON U
NpPaKkTU4eCKoN MOAroTOBKW, HELOCTAaTOYHOE BriaJeHue WM Heucnornb3oBaHue Co-
BPEMEHHbIX MHOPMAaLMOHHBLIX TEXHOMOIrMIN, U3NoxeHue maTepuana paboTbl co-
AEePXKUT HeuyeTkne opmMynMpoBkM U OWNOOYHbIE YTBEPXKAEHMWS, OaHbl HEBEPHbIe
OTBETbI Ha AONOMHUTENbHbIE BOMPOCHI.

HeynoBneTsopuTensHO

12.7. NepeyeHb y4ebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHeT», HeoOBXO0AUMbBIX

ANA NOAroTOBKM K 3awWwmuTte U npoueaypbl 3awmtbl BKP

a) OCHOBHag nuTeparypa:
Ne n/n NcTo4vHmk
OcHoBbI MHOPMAaLMOHHO-6Mbnmorpaduvecknx a3HaHu: y4ebHo-meToamdeckoe nocobue /
E. M. MpuwwuHa [n ap.]. — BopoHex : BopoHexckuii rocygapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.
MeToaunyeckue ykaszaHums No 0OOPMIIEHMIO KYPCOBbIX U BbIMYCKHbIX KBANMAUKALMOHHbIX paboT:
YyebHo-meToamyeckoe nocobue. — BopoHex: nsgatenbckuii gom By, 2019. — 48 c.
Hoswkog, 0. H. MNMogrotoBka u 3awmuta MarMcTtepckux guccepraumn n 6akanaespckmx pabor : y4eb-
Ho-MeToanyeckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkT-MeTepbypr : JlaHb, 2021.
3 — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIV // JlaHb : 3aNeKTPOHHO-6nbnmoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ans aBTopus. Nonb30Ba-
Tenen.

1

0) pononHuTenbHasa nuTeparypa:

Ne n/n UcTouHuk
duckanos, B. 1. HayyHo-nccneposaTenbckas pabota MarmcTpaHTOB U NOArOTOBKA MarncTepCcKom
ancceptauum : yyebHoe nocobue / B. [1. duckanoB. — Bonrorpag : BTA®K, 2018. — 156 ¢c. —
TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons aBTopua. Nofib30BaTenen.

B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHble pecypchl (odumumanbHble pecypcbl MHTEPHET):
Ne n/n Pecypc
CT BIry 2.1.02 — 2015. Cucrema meHemxmeHTa kadectea. MTOMTOBAA NTOCYOAPCTBEHHAA
ATTECTALUUA. Obwme TpeboBaHms Kk coaepxaHuio 1 nopsigok nposeaeHusi. — BopoHex : Bopo-
HEXCKWI rocyaapCcTBeHHbIn yHuBepcuteT, 2015, — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .




FOCT 7.1-2003. bubnuorpadmyeckasn 3anucbk. bubnuorpagpuyeckoe onucaHue. Obuwme Tpebosa-
5 HWS 1 npaBuna coctaBneHus. — Mocksa : CtaHgapTuHgopm, 2010. — 47 c.

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

FOCT 8.417-2002. NocypnapcTBeHHas cucTema obecneyeHnss eaMHCTBa namepeHnin. EanHmubl Be-
6 nnyuH. — Mocksa : CtaHgapTtuHdopm, 2010. — 32 c.

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

FOCT 19.402-78. EguHasa cuctema nporpammHon gokymeHTauuu (ECIL). OnucaHue nporpam-
Mbl.— URL: http://www.internet-law.ru/gosts/gost/24728

Mpumepbl Gubnuorpaduryeckoro onncaHus.

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

O6yuyaroLmncs ONONHUTENBHO MCMONb3yeT NUTepaTypy, COOTBETCTBYHOLLYIO TeMaTUKe

BKP.

12.8. UHcbopMaLMOHHbIE TEXHONOIMU, UCNOSb3yeMble ANA NOArOTOBKU K 3awuTe U
npoueaypsbl 3awmTtbl BKP, BKknoyas nporpammHoe obecne4vyeHne n MHGOPMaLMOHHO-
cnpaBoO4YHble CUCTEMbI

O6pasoBaTernbHbIN NopTan «QNEKTPOHHbIN yHMBepcnTeT BIY».
URL: https://edu.vsu.ru/;
OneKTPOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- 3bC «YHuBepcuTeTckast bubnunoteka onliney,
- OBbC «KoHCcynbTaHT CTygeHTa,
- 9BC «J1aHb».

[MporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbBIX MPUNOXeHU ons paboTbl C
AokyMmeHTamu, 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 cneumanuanpoBaHHoro N0 BUpTyarnbHbIM aHanorom).

12.9. MaTepmanbHO-TeXHU4YeCcKoe obecne4yeHue:

CneuunanunsnpoBaHHaa Mebernb, koMmnbloTep (HOYTOYK), MynbTumMeaunHoe obopyaosa-
HWe (NPOEeKTOop, aKpaH, cpeacTBa 3ByKOBOCNPOM3BEAEHNS).

13. OcobeHHOCTU npoBeaeHusa N'MA ana nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTSAMMU
340pOBbS U UHBANMAOB

Ansa obyyarowmxca n3 ymcna nvuy ¢ orpaHNYeHHbIMU BO3MOXHOCTAMW 340POBbSA U MHBA-
nnpos M'MA npoBoguTca ¢ Y4ETOM OCOBEHHOCTEN MX NCUXOPU3NYECKOrO pa3BUTUS, UX UHON-
BMAyaribHbIX BO3MOXHOCTEN M COCTOSIHUS 340POBbS, @ TakkKe B COOTBETCTBUM C TpeboBaHUA-
MW, U3NOXEHHBLIMWN B MyHKTe 7 [NonoxeHna o nopsagke nNpoBedeHUs rocyaapCTBEHHOM UTOro-
BOM aTTecTauumn no obpasoBaTesibHbIM NporpammMam Bbiclwero obpasoBaHusa — nporpammam
OakanaBpuarta, nporpaMmMam cneuuanuteta M nporpamMmmam mMaructpaTypbl BOPOHEXCKOro
rocygapctBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.
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