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Llenb rocynapctBeHHOM WUTOroBOW aTTecTauuu: ornpeneneHue COOTBETCTBUSA pe-
3ynbTaToOB OCBOEHMS 0by4aloLMMUCa OCHOBHOW obpasoBaTernbHOW nporpammbl « IHXeHepus
nporpaMmmHoro obecneyeHusi» cooTBeTcTBylOWMM TpeboBaHnam OIrOC no HanpaBneHuto
nogrotoskn 02.03.02 dyHaameHTanbHad WHGoOpMaTUKA U UHAOPMALUNOHHBLIE TEXHOSOrMm
BbiCLIero obpasoBaHusi, yTBEPXAEHHOro npukasom MwuHobpHaykum Poccum oT 23 aBrycta
2017 r. Ne 808.

7. MecTo rocynapcTtBeHHOM UTOroBomn atrectauum B cTpyktype OIMOI: Bnok B3,
6asoBas YacTb.

8. ®opwma(bl) rocynapcTBeHHOM UTOFrOBOM aTTecTauun:
3awuTa BbINyCKHOM KBanugukaumoHHon paboTtsl (BKP).

9. [MMnaHupyeMmble pe3ynbTaTbl OCBOEHUA oOpa3oBaTeNibHOW NporpamMmmbl (Kommne-
TEeHUMUN BbINYCKHUKOB):

Kopn ‘ HasBaHue

O6LenpodeccuoHanbHble KOMMNETEeHLIUM

OMNK-1 CnocobeH NMPUMEHATb cbpr,ameHTaanble 3HaHWA, NoJjly4eHHble B obnacTtn matemaTU4eCKnX 1
(I/I.I'II/I) €CTEeCTBEHHbIX HayK, 1 UCNoJ1b30BaTb UX B HpOd)eCCMOHaﬂbHOVI AeATeNIbHOCTU

CnocobeH NPUMEHSITb KOMMbIOTEPHbLIE/CYNEPKOMMbIOTEPHbIE METOAbl, COBPEMEHHOE Mpo-
OrK-2 rpaMmHoe obecneyeHne, B TOM YUCME OTEYECTBEHHOMO NMPOUCXOXAEHUS, ONSA peLleHns 3agaq
npodeccnoHaneHon AeaTensHOCTM

CnocobeH k pa3paboTke anropuTMmMYECKMX U NPOrpamMMHbIX PeELLIEHUA B 061acTh CUCTEMHOIO U
NPWKNagHoro NporpamMmmMupoBaHns, MaTemMaTuyeckmx, MHAOOPMaLMOHHBIX U UMUTALMNOHHBIX MO-
OrK-3 Jenen, co3aaHuio MHOPMaLMOHHBIX PEeCypcoB rnobanbHbIX ceTelr, obpa3oBaTenbHOro KOH-
TeHTa, NpuKnagHbix 6a3 AaHHbIX, TECTOB U CPEACTB TECTUPOBAHUSA CUCTEM U CPEACTB Ha COOT-
BETCTBME CTaHOapTaM U UCXOAHbIM TpeboBaHMAM

CnocobeH yyacTBoBaTb B pa3paboTke TEXHUYECKON AOKYMEHTALMN NPOrPaMMHBIX MPOAYKTOB U
OnK-4 KOMIMIEKCOB C UCMOMb30BaHWEM CTaHAapTOB, HOPM W MPaBuil, a Takke B YNpaBreHUU NpoekK-
Tamy co3aaHnsi UHPOPMALIMOHHBIX CUCTEM Ha CTaAUSIX XXM3HEHHOIO LMKNa

CnocobeH nHcTannmMpoBaTb M COMPOBOXAaTb NporpaMMmHoe obecnedyeHne MHMOPMAaLMOHHbLIX
OrlIK-5 cuctem 1 6a3 gaHHbIX, B TOM YUCIe OTEYECTBEHHOrO MPOUCXOXKOEHMUS, C y4eTOM MHAOpMaLn-
OHHOW Be3onacHocTH

CnocobeH noHMMaTb NPUHUMMBLI PaboTbl COBPEMEHHBIX MHOPMALMOHHBLIX TEXHOMOMMIA U UC-

Orl1K-6 .
nonb3oBaTh UX AN pelleHuns 3agad npodeccrnoHanbHom AesATenbHOCTH

npOCbeCCI/IOHaJ'IbH ble KOMNEeTeHUnn

CnocobeH npoBoguTb cOop, aHanM3 1 0b6paboTky Hay4YHO-TEXHUYECKON nHdOopMaLMK, HeobXo-
MK-1 OVMOW NS pelleHunst NpodeccuoHarnbHbIX 3a4a4, MOCTaBMEHHbIX creumanucTom 6onee BbiCO-
KO KBanudukauum

CnocobeH npoBoAuUTb oTAesibHble BUAbI nccnegoBaHun B paMKax MnocCTaBlieHHbIX 3adady no
CTaHOapTHbIM MeToAunKam

MK-2

CnocobeH obpabaTtbiBaTb, aHanM3npoBaTb M 0poOpPMIATL pesynbTaTbl UCCNEAoBaHUn U pas-

MK-3 .
paGOTOK noa pykoBoACTBOM cneunanucta bGonee BbICOKOW KBaJ'II/l(*)VIKaU,I/IVI

CnocobHocTb k aHanuay TpeboBaHMIn 1 pa3paboTke BapuMaHTOB peanusauun MHpopmaumoH-
MK-4 HOW CUCTEMbI; CMOCOBHOCTL K OLIEHKE KavyecTBa, HAOEeXHOCTU U 3deKTMBHOCTM UHopMa-
LLMOHHOM CUCTEMbI B KOHKPETHOM NpodyeccuoHaneHon cdepe

CnocobHocTb K YCTaHOBKe, aAMUHUCTPUPOBAHUIO NMporpaMMHbIX CUCTEM; K peann3aumm TexHu-
MK-5 4YeCKOoro conpoBoXxaeHus I/IHd)OpMaLI,I/IOHHbIX CUCTEM; K MHTEerpauunmn I/IH(bOpMaLI,MOHHbIX CucTemMm
C ncnonb3yemMmbliMu annapaTHO-nporpaMmMHbIMU KOMMI1eKCaMu

CnocobHOCTb NMPUMEHSITb B NMPOMECCUOHANBHON AeSTENbHOCTM COBPEMEHHbIE S3bIKM MPO-
MK-6 rpaMMMpPOBaHMS U MeToAbl MapannenbHoli 06paboTkM AaHHbIX, OMepauMoHHbIE  CUCTEMBI,
3MEKTPOHHblEe BUBNMOTEKN M NaKeTbl NPOrpaMM, CETEBbIE TEXHONOMMN




11. O6bemM rocynapCTBeHHOM MTOrOBOWM aTTecTauvMu B 3a4YeTHbIX eguHuuax / ak.
yac. -6/ 216.
noaroToBka K 3awumte n npoueaypa 3awmtol BKP — 6/ 216.

12 TpeboBaHusa k BKP
12.1 MNopspok BbinonHeHust BKP

Moarotoeka BKP BbinonHAeTca obyyarolmmMes Ha NPOTSHKEHMM 3aKITUYUTENBHOrO roga
obyyeHuns, ABNAETCA NPOBEPKON KayecTBa MOMyYEHHbIX TEOPETUYECKMX 3HAHWUW, NpakTuye-
CKMX YMEHWUA N HaBbIKOB, COOPMUPOBAHHbBIX OBLLEKYNBbTYPHBIX M NPOdeCcCuoHanbHbIX Komne-
TEHUM, NO3BONAKOLWMX peLllaTb NpodeccruoHanbHble 3agadn.

Y1BepxaeHne tem BKP, HasHauyeHne pykoBoguTeneun, opraHusauus BbinonHeHuss BKP
onpegenseTca TpeboBaHNAMN, U3NOXEHHbIMU B [MONoOXeHUn o nopsake NpoBefeHust rocy-
AApPCTBEHHOW MTOrOBOM aTTecTauumm no obpasoBaTesibHbIM NporpaMmMmam Bbicluero obpasoBa-
HUA — nporpammam Gakanaepuarta, nporpaMmmam cneuuanutTeTa u nporpamMmmam mMarucTpaTty-
pbl BOPOHEXCKOro rocyaapcTeeHHoro yHusepcuteta N BI'Y 2.1.28 — 2018.

K 3awmuTte BKP gonyckaetca oby4arowmics, ycrnewHo 3aBepLumBLINA B MOSTHOM obbeme
ocsoeHne OlOI B cooTBETCTBMM C Y4E€OHbLIM MMAHOM, MOSIHOCTBLIO BbIMNOMHMBLUWIW 3adaHune
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (bakynbTeTa NPUKNagHOM mMaTemaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayronx kapegpamu. lNepeyveHs Tem BKP
A0BOOMTCA OO0 cBeAeHnsa obyyatowmxcs He no3gHee, Yem 3a 6 mecaues oo MMA.

[MepeyveHb NpumMmepHbIX TeM Bakanaespckux paboT paspabaTtbiBaeTca npenogasaTensamu
Bbinyckawowen kadenpsl. NpumepHasa Tematnka 6akanaBpckux pabot obcyxagaercsa Ha 3ace-
AaHun BbinycKawLen kadeapbl U yTBepXgaeTcs 3aBeayowmnm kadeapoun.

3apaHune Ha BbinonHeHne BKP BbigaeTcs cTygeHTy nocne yTBEPXKAEHUSA TEMbl YUEHbIM
coBeTOM (haKkynbTeTa NPUKIagHOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NepeyeHb Tem BKP

— PacnosHaBaHMe 3BYKOBbIX CUrHaNoOB B CUCTEMAaxX NOAAEPKKN NPUHATUS PELLEHWA.

— Web-npunoxeHue ans co3gaHusi pacnmcaHum.

— OcobeHHOCTM npuMeHeHnsa dpermBopkoB Spring Boot n React JS B paspaboTtke web-
npunoxeHunsa «My3sblkanbHbIA CEPBUCY

— Web-npunoxeHune ons ynpasneHns rpysonepeBo3kamu.

— OcobeHHocTn TexHomnormn Spring Framework B paspaboTke BebG-nNpunoxeHus ans
BOJIOHTEPCKOW OpraHu3awumm

— [eHepauusa cnos aHanMTMKM COBPEMEHHBLIX MOOUMNBbHBIX NPUITOXEHWUNA.

— [eHepauuss KOHCTPYKUMN €CTECTBEHHOINO $A3blka C WCMNOMb30BAaHMEM PEKYPPEHTHbIX
HenpoceTen.

— Paspabotka MOOGWUNBLHOMO NPUNOXEHUS AONs MOMCKa LEeHTpa TSKEeCTU Ha UudpOBOM
n3obpaxeHuu.

— UncppoBas obpaboTka un3obpaxeHuh C MCNOSIb30BAHMEM TEXHOSOMMA  MaLUMHHOIO
o0y4eHus.

— AHanu3 MeguUMHCKNX n30bpaxkeHni ¢ MCNoNb3oBaHNEM MALLUMHHOIO 00y4YeHus.

— AHanua paguorpamMmm gng Knaccudgukaumm pacnpoctpaHEHHbIX 6onesHen rpyaHon KNneTkn

— AHanuna anropmutmMoB 06paboTkun konnuamn B metogax PBF* Ha ocHOBe kapT NnnoTHOCTEN

— Pa3paboTka MHTepakTMBHOrO cnpaBoYHMKA «CycTaBbl M UX yHKUMM» ONs 0ByyYeHus
CTYOEHTOB MeONKOB

— MobunbHoe npunoXxeHne ansg NoOMoLLM B OpraHM3aunmn MeponpusaTnii

— [eHepauusa cnosa aHanMTUKM COBPEMEHHBLIX MOOUMNBHBIX MPUITOXEHNNA.



12.3 Ctpyktypa BKP

CtpykTtypa BKP:

— TUTYNbHbIN JIACT;

— coaepXXaHue;

— CMMCOK COKpaLLeHUn (ecnun B 3TOM eCTb HeobxoammocTb!);
— BBEJEHME;

— OCHOBHas 4acTb;

— 3aKIo4YeHue;

— CMNUCOK NUCMOSIb30BaHHbIX UCTOYHUKOB;

— NPUITOXKEHNA.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinoniHeHne BKP.

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

MYHKTOB (€CNN OHM UMEIOTCS) C yKa3aHWeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLL.aeTcs Hadano
MaTepuana pasgena, nogpasgena, rmnasbl, naparpada, nyHkrta. Bo BBegeHun ob6ocHOBLIBaAETCS
BbIGOp TeMbI, onpeaenseMbil ee akTyanbHOCTbO, OpMynnpytoTcs Npobnema mn Kpyr BONpOCOB,
HeobXoaNMbIX NSl ee peLLeHus; onpeaenseTca uenb paboTbl C €e pacyfieHEHNEM Ha B3anMO-
CBSi3aHHbIN KOMMMEKC 3aad, NOAMeXalumMx peLLeHnto, Anst packpbiTUst TEMbI; yYKa3biBatoTCs 00b-
€KT UccrneaoBaHunsd, UCNonb3yemMble METOObl aHann3a u nuTepaTypHble UCTOYHUKN; onpeaenseT-
Cs1 CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcsl cogepXaHue BbIMyCKHOM KBanuukaunmoHHon paboThbl.

[MepBas rmaBa HOCUT, Kak NpaBuio, 0OLLEeTEOPETUYECKNA (METOAONOMMYECKMIA) Xapak-
Tep. B Hel Ha ocHOBe M3yyeHns paboT OTEeYEeCTBEHHbIX U 3apybexHbIX aBTOPOB M3naraeTca
aKTyanbHOCTb U CYLWHOCTb Uccrneagyemon npobnemMbl, pacCMaTpmBatoTCA pasnnyHbie Noaxoabl
K peLleHunto, JaeTcs nx oueHka, 000CHOBLIBAOTCA U n3naratTcs COGCTBEHHbIE MNO3ULMK CTY-
AeHTa. JTa rmaea CNnyxuT TeopeTnyecknm ob6oCcHOBaHNEM UCCNEeAO0BaHNN, NMPOBEAEHHbIX CTY-
JEHTOM.

O6ocHoBaHne uenn BKP Heobxoammo NpoBOAMTbL HA OCHOBE aHanmM3a COBPEMEHHOro
COCTOSIHUS1 U TEHAEHUUIN pa3BUTUS Npobnembi.

Bo BTOpOM rmaBe npMBOAMTCA MOCTAHOBKA 3a4auyn, ee coaepXaTtenbHoe U maTemaTtude-
ckoe onucanue. [ina BKP, cBasaHHbIX ¢ pa3paboTkon MH(POPMALMOHHBIX CUCTEM U MUCMOMb30-
BaHMEM MHAOPMAaLMOHHbLIX TEXHOMOIMIA, B COaepXaTenbHOM NOCTAaHOBKE MPUBOAATCS CCbINKU
Ha OOKYMEHTbI, pernameHTupyrome npouecc yHKLUMOHMPOBAHUS MH(OPMALMOHHON CUCTE-
Mbl; OCHOBHblE MOKa3aTenu, KOTopble OOIMKHbI ObiTb AOCTUTHYTbHI B YCIOBUSAX 3KCMnyaTaumm
NHPOPMALIMOHHON CUCTEMbI; OFPaHNYEHUS Ha BPEMS peLleHUss NMOCTaBNEHHOW 3adadn; CPOKM
Bblgauyn nHdbopmauumn; cnocobbl opraHnsauun guanora YenoBeka ¢ MHPOPMAaLMOHHOW CUCTe-
MOW CpeACTBaMn MMEIOLLIEroCs MHCTPYMEHTapUs, onnucaHme BXOOHOW U BbIXO4HOW UHOpMa-
unn (dopma npencraBneHns COOOLEHUN, OnNncCaHne CTPYKTYPHbIX eOUHWUL, NepuoanyHOCTb
Bbldayn MHOpMaLMM Unu Yactota nOCTynneHus), TpeboBaHns K opraHnsaumm cbopa un ne-
penayn BXogHON MHOopMaL MK, ee KOHTPOIb U KOPPEKTUPOBKA.

B maTemaTudeckon nNocTaHOBKE BbIMOMHSAETCS hopManu3aumsi 3agadu, B pesynbTaTe
KOTOpOWN onpeaenseTcsi COCTaB NEPEMEHHbIX, KOHCTAHT U UX Knaccudukaumus, Buabl orpaHu-
YEHUN Ha NepeMeHHble N MaTeMaTUYECKME 3aBUCMMOCTU MeXAy nepeMeHHbIMKU. YcTaHaBnu-
BaeTCA Kracc, K KOTOPOMY OTHOCUTCS peluaemas 3agjava, U npuMBOLMTCS CPaBHUTESNbHbIN
aHanu3 MeTOAOB pelleHus anga Bbibopa Hambonee addekTnBHOro metoga. lpuBogutcs
060CHOBaHWE MPUHATBLIX JONYLWEHUN U NPeAnoChISIoK Npu opmanu3auumn n Beibope metoaa
peweHus. Onpegensetca oblian nocnegoBaTeNbHOCTb PELLEHNS 3a4a4N.



B aton Xe rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX WUCCIefoBaHWUW, OnucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx 3aPeKTUBHOCTM.

Ona BKP, cBsAzaHHbIX C pa3paboTkon MHEPOPMAULMOHHBLIX CUCTEM U UCMNONb30BAHUEM
MHAPOPMALMOHHBIX TEXHOMOMMIA, HEOOXOAMMO YAENUTL BHUMaHWE BONpocam opraHusauum 6as
AaHHbIX 1 6a3 3HaHuN, TpeboBaHNAM K opraHnsauum cbopa, nepegadn n KOHTpons nHdopma-
Uun.

O6ocHoBaHMe Bbibopa unm paspaboTkm TeXHUYeckoro obecneyeHnss MHAPOPMaLMOHHOMN
CUCTEMbI OCHOBbLIBAETCS Ha MpUHUMNAX OpraHusaumm n yHkumoHmpoBaHms 3BM, cuctem,
KOMIMMEKCOB, NCMOMb30BaHMM NOKasrbHbIX U robanbHbIX BbIYMUCTIUTENBHbBIX CETEN.

lMporpammHoe obecneveHme OOMKHO BKIOYaTh CTPYKTYpPY NPOrpamMmMHO-METOANYECKOro
KoMmnnekca, (PyHKUMM NporpaMmm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aumm MOHUTOpa
YNpaBreHNs HWKHUMWU YPOBHAMM MPOrpaMMHbIX MoAyrnewn, crnocobbl peanusauun moaynen
BBOJA M BblBOAA MHGOPMaALINN.

Ecnu BKP nocssilLieHa pelleHnio KOHKPETHOW MPUKIagHoW 3agayv, To pesynbTaTbl Bbl-
YUCNUTENBHOrO 3KCNepuUMeHTa U/unn aHanus peleHnsa 3agadn LenecoodbpasHo BblaennTb B
oTAernbHylo rnasy (pasgen).

TekcTbl nporpamMmMm oOopMAAITCH B BUAE OTAESIbHOMO AOKYMEHTa U NOMeLLarTcs B Npu-
NOXEHWUMN.

Ob6gsaszatencHbiMn  ans BKP  saBnsaiTca  normyeckas CBA3b  Mexay  rnaBamu
N nocnefoBaTesibHOE pa3BUTME OCHOBHOW TEMbI Ha NPOTAXKEHUM BCEN paboThI.

B 3akntouyeHun normyeckn nocrnegoBaTesibHO U3nararoTCcs TeopeTudeckne u npaktuye-
CKMe BbIBOAbl M NPEAIOoXKEeHUs, K KOTOPbIM MPULLIEN CTYLEHT B pe3ynbTaTe UccnegoBaHus.
OHKM gomkHbl BbITb KpaTKMMK, YETKUMU, AAKOWMMU NOSTHOE NpeACTaBfEeHNe O coaepKaHuu,
3HA4YMMOCTN, 0BOCHOBAHHOCTU N 3(PPEKTUBHOCTU pa3pabOoToK.

B npunoxeHust cnegyet NoMecTUTb BCMOMOraTenbHbI Matepuarn, KOTopbiA Npu BKITO-
YEeHUN B OCHOBHYIO 4acTb paboTbl 3arpoMoxpgaeT TekCT. K HeMy MOXHO OTHECTU: MPOMeXy-
TOYHbIE TEOPETUYECKME BbIKNALKM M pacyeTbl, HEKOTOPbLIE AoKasaTenbCTBa, Tabnuubl gaH-
HbIX, TEKCT NPOrpamMmbl, UNOCTPaLMN BCIOMOraTeNbHOIro Xxapakrepa.

MpunoxeHna pacnonararTca B NOPSAKE NOSBIEHMS CCbINTIOK HA HUX B OCHOBHOM TEKCTe
paboTbl. KonnyectBo npunoxeHuin B paboTe onpeaensietcss TONbKO HEeoOXOAMMOCTbI WX
BBeAeHus B paboty. [Npu obopmneHnn NpunoXxeHns ykasbiBaeTcst HE TONIbKO ero HOMep, HO U
Ha3BaHWe MPUNOXeHWs, oTpaxkatoLero ero cytb. B kadectBe obpasua oopmneHnsa npuno-
YXEHM MOXKHO BOCMOMb30BaTbCS NPUITOXKEHUSIMU AAHHOIO METOAMYECKOro nocobus.

12.4 Pe3ynbTaTbl 00y4YeHUs, XapaKTepu3yrLlme rotToBHOCTb BbINYCKHMKA K NpPO-
cdeccnmoHanbHOM AeATENbLHOCTU, NpoBepsAeMble Ha 3awmTte BKP:

Koabl Koo n HanmeHoBaHue
KOMMeTeHLU M WHOWKATOPOB AOCTUXKEHNS KOMMNETEHLNN

OrlK-1.1 PewaeT TMnNoBble 3aayn C Y4ETOM OCHOBHbIX MOHATMI U OBLLUMX 3aKOHOMEPHOCTEN,
ChOPMYNUPOBAHHBIX B paMkax 6a30BbIX AUCLMMNITMH MaTeMaTunku, MHQPOPMATUKN U eCTECTBEH-
HbIX HayK.

OrlK-1.2 NMprMeHSAET CUCTEMHbIN NOAX04 U MaTeMaTU4eckne Metodpl Ans opmMmanusaumm pe-
Or1K-1 LIeHWs NMPUKNagHbIX 3agav.

OlK-1.3 OcywecTtBnsaeT BbIbOp COBPEMEHHbIX MaTEMaTUYECKUX MHCTPYMEHTalbHbIX CPeacTB
ans o6paboTKM nccnenyembix sSIBIIEHUI B COOTBETCTBMM C NOCTABIIEHHOW 3adaven, aHanmaunpy-
€T pe3ynbTaTbl pacyeToOB U UHTEprpeTUpyeT NOMNy4YeHHble pe3ynbTaThl.




OrnK-2

OlNK-2.1 BnageeT OCHOBHbIMW MOMOXEHUSAMU U KOHLEeNuuamMu B obnactu nporpammMmpoBaHus,
apXMTEKTYpbl SI3bIKOB NPOrpaMMuUpoBaHusl, TEOPUM KOMMYHUKALMU. 3HAKOM C OCHOBHOW TepMu-
Honornewn, nepevHem MO, BkNtoYeHHOro B EAnHbIN PeecTp poccrMinckux nporpamm.

OlNK-2.2 AHannsnpyeT TMNoBble A3blKW NPOrpaMMMPOBAHUA, COCTaABNSET NPOrpamMmbl.

OlK-2.3 imeeT npakTU4Yeckuin onbIT pelleHns 3agad aHanmsa, MHTerpaumm pasnimnyHbiX TUMOB
nporpaMmHoro obecneyeHnsi, aHanuaa TMNOB KOMMYHMKaLUN

OflK-3

OrlK-3.1 Bnageet metogamu Teopun anropuTMOB, METOAAMN CUCTEMHOIO U NPUKNaZHOro Npo-
rpamMMmMpPOBaHWS, OCHOBHBIMW MOMOXEHUAMM U KOHUEeNuuammn B obnactn maremaTtuyeckux, UH-
hOpMaLMOHHBIX U UMUTALMOHHBIX MOAENEN,

OlK-3.2 Ha ocHoBe COOTHEeceHusi 3HaHWIiA B obnacTu nporpaMMUpPOBaHUs, MHTepnpeTauum
NpPOYUTaHHOro, onpeaensieT n co3gaeT MHOPMaLMOHHbIE pecypchl rnobanbHbIX ceTer, obpa-
30BaTeNIbHOMO KOHTEHTa, CpeacTB TECTUPOBAHMUS CUCTEM.

OlK-3.3 meeT npaktnyeckumn onbIT pa3paboTkn nporpaMmHoro obecneyeHuns ansa uHdgopma-
LMOHHBIX CUCTEM.

OrnK-4

Ol1K-4.1 Bnageet npuHuMnamu cbopa 1 aHanusa nHgopmaumm, co3gaHust MHOopMaLMOHHbIX
CUCTEM Ha CTaamsIX XXM3HEHHOrO LUKna.

OlK-4.2 Ha ocHoBaHWM CTaHOAPTOB, HOPM M MPaBWUIT OCYLLECTBNSET ynpaBfieHUe NpoekTamm
NHEOPMALIMOHHBIX CUCTEM.

OlMK-4.3 \meeT npaKkTUYECKU ONbIT aHanM3a U UHTepnpeTauun NHHPOPMAaLIMOHHbIX CUCTEM.

OrlK-5

OrlK-5.1 BnageeT MeTooMKon YCTaHOBKM U aAMUHUCTPUPOBAHUS MHPOPMALMOHHBLIX CUCTEM U
6a3 gaHHbIX. 3HaKoM ¢ cogepxaHmeM EanHoro peectpa poCcCUMUCKUX NPOrpamm.

Ol1MK-5.2 PeannayeT TEXHUYECKOE COMPOBOXAEHNE NH(POPMALIMOHHBIX CUCTEM U Ba3 AaHHbIX.
Ol1K-5.3 MImeeT npakTM4eckne HaBblKM YCTAHOBKU U MHCTANMALUMA NPOrpaMMHbIX KOMMIIEKCOB,
NPUMEHEHNSI OCHOB CETEBbIX TEXHONMOMMN

OTl1K-6

OlMK-6.1 OcywecTtensieT nouck, cbop, xpaHeHne n 06padoTky MHopmaLuun, BbiGMpaeT cnocobbl
npeacTaBneHns U pacnpocTpaHeHus MHopMauun npu pelleHun 3agad npodecCUoHarnbHOM
[EeATENbHOCTY.

OlK-6.2 OcywecTtBnsieT BbIGOP 1 NPpUMEHSAET NHAOPMALMOHHbIE TEXHOMNOMMN ANs peLleHns 3a-
Jad npogeccnoHanbHON esaTensHOCTH.

MK-1

MK-1.1. O6ecneunsaeT cOOp HayYHO-TEXHUYECKOWN (Hay4yHOW) MHpopmauun, Heobxoammon Ang
peLLeHnst 3agay uccrnegoBaHusl, NOCTaBMEHHbIX cneunanmMcToM 6oree BbICOKOW kBanudukauum.
MK-1.2. NpoBoauT NepBuYHLIN aHanm3 n 0600LLeHNne 0TEYECTBEHHOIO N MEXAYHAPOAHOrO OMbl-
Ta B COOTBETCTBYHOLLEN 06nacTu nccneaoBaHuin Nod pykoBOACTBOM crieynanvcta bornee BbICO-
KO KBanudukaumm.

MK-2

MK-2.1. MnaHupyeT oTAenbHblE CTAagUMU NCCNEOOBaHNS NPYU HanNu4umM obLlero nnaHa paboTsl.
MK-2.2. NpoBoANT 3KCMEPUMEHT B COOTBETCTBUM C YCTAHOBIEHHBLIMW MOFTHOMOYMSAMMW, COCTaB-
nsieT ero onvucaHve n opmMynmpyeT BbIBOAbI.

MK-3

MK-3.1. ObpabaTbiBaeT NoMy4eHHble pe3ynbTaTbl UCCNEAOBAHWA C WUCMOMb30BaHWEM CTaH-
OapTHbIX MeTOA0B (MeToauK).

MK-3.2. lMpumeHseT npu ob6paboTke [aHHbIX CTaHAAPTHOE W OpUIrMHANbHOE MNPOrpaMMHoe
obecneyeHue.

MK-3.3. MNMpepncTaBnset/odopmnsieT pesynbTaThl N1abopaTopHbIX UCMbITAHWUIA B COOTBETCTBUN C
OEeVCTBYIOLLMMM TEXHOMOMMYECKUMN pernameHTamu/TpeboBaHnsiMu.

MK-4

MK-4.1 PaspabaTbiBaeT 1 uccrnegyeT anropuTmbl, BelYUCIUTENbBHBIE MOAENU, npoektupyet ba-
3bl AaHHbIX AN peann3aumm YHKLUA 1 CEPBUCOB CUCTEM MHOPMALIMOHHBIX TEXHOMOMN;
MK-4.2 Jaet 060CHOBaHHYIO OLEHKY KayecTBa, HagexXHoCTH N addekTUBHOCTU MHGOPMALIMOH-
HOW CUCTEMBI.

MK-4.3 MonbupaeT MH(OPMaUMOHHYIO MOAENb ONA pelleHus 3agady peanbHoW npegMeTHOMN
obnactu.

MK-5

MK-5.1 MNpumeHsieT coBpeMeHHble 3MMEKTUBHbIE TEXHONOMMKU pPaspaboTKM CMOXHBLIX MPO-
rPaMMHbIX CUCTEM.

MK-5.2 MNpymMeHseT npy NPOEKTUPOBaHUN UHEOPMALMOHHBIX cUCTEM 3dEKTUBHbIE abCTpakT-
Hble CTPYKTYPbl JaHHbIX.

MK-5.3 TpyMeHsieT COBPEMEHHbIE WHCTPYMEHTasbHble cpeacTBa pas3paboTkM nporpammHbIX
NPOAYKTOB.

MK-6

MK-6.1 Mcnonb3yeT B npodeccuoHansHoOn AeaTeNbHOCTU OO bEKTHO-OPUEHTUPOBAHHbIE CUCTE-
Mbl NPOrpaMmMMpOBaHMUS

MK-6.2 'oTOB OCyLecTBUTL 06OCHOBAHHLIN BbIOOP CUCTEMbI yripaBneHnss 6asamMmu gaHHbIX NS
peanu3aunmn NpoekTa B pamkax CBOeln npodeccrmoHanbHom AeAaTeNnbHOCTN.

MK-6.3 Cuctematusumpyet matepuan, HeobxoaMMbln Ang pa3paboTkm TEXHUYECKON AOKYMEHTa-
LUK Ha NporpaMMHY NPOAYKLMIO.




12.5. MNMpoueaypa 3awmtbl BKP n MeTtoamnyeckme pekomeHpauum ansa ctygeHTta

3awmta BKP nposoautcsa B cooTBeTCTBUM C [NonoXeHnem o nopsgke npoBedeHus ro-
CyOapCTBEHHOW UTOroBoM aTtTtecTtauun no obpasoBaTenbHbIM NporpaMmmam BbicLero obpaso-
BaHWA — nporpammam 6akanaspuaTta, nporpaMmmam crneuuanuteTa u nporpammam marucrpa-
TYpbl BOPOHEXCKOro rocyaapcTBeHHoro yumsepcuteta [ BI'Y 2.1.28 — 2018.

12.6. ®oHA OLEHOYHbIX cpeacTB AnAa 3awutbl BKP
12.6.1. NpumMepHbLIN NepeyYyeHb BONpocoB Ha 3awuTte BKP

— Ob6ocHoBaHMe BblIbopa MaTemMaTMYECKOro MHCTPYMEHTapusa Anga peweHuns 3agady BKP.

— O6ocHoBaHuWe Bbibopa A3blka NPOrpamMMMpPOBaHNS NS peLleHns noctaBneHHbix B BKP
3agau.

— Hay4Hast HoBM3Ha NpoBefeHHOro nccnegoBaHus.

— [NpakTnyeckas 3Ha4YMMOCTb UCCIeAOBaHUS.

— O630p nNuTepaTypbl NO NPOBEAEHHOMY UCCNELOBaHMIO.

— OueHka agekBaTHOCTWN NOCTPOEHHbIX MaTeEMaTUYECKNX MOAENEN.

— ObnacTb NpakTU4eCKOro NPMMEHEHNs pe3ynbTaToB UCCEeAoBaHUS.

— KOppeKkTHOCTb MCNONb30BaHUSA HaYanbHbIX CTaTUCTUYECKNX OaHHbIX.

— OBOCHOBAHHOCTb CCOOPMYNMPOBAHHbLIX NPaBu (akCMOM, rmnoTes).

12.6.2. Kputepuun n wkana oueHnBaHusa pesynbtatoB BKP

[ns oueHuBaHUA pes3ynbTaToB 3alMTbl BbIMYCKHOW KBanuvuKaunmoHHONW paboTbl uc-
nonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHO», «HEYOOBNEeTBOPUTENb-
HO». COOTHOLLEHME LIKaMbl OLUEeHUBaHUSA pe3yribTaToB 3alUUTbl BbIMYCKHOM KBanudukaumoH-
HOM paboTbl N YPOBHSA NOLrOTOBSIEHHOCTM OOy4YaloLWErocs K peLleHno NpodecCnoHanbHbIX
3agav:

Llkana oueHok XapaKTepucTrka ypoBHSI NOArOTOBNEHHOCTM 06Yy4YatoLLEerocs K peLleHuio
npodeccuoHanbHbIX 3agad

PaMOTHO 1 YeTko cchopMynMpoBaHa NOCTAHOBKA 3agayn, NPOLAEMOHCTPUPOBaAH Bbl-
COKWiA YPOBEHb FOTOBHOCTM MCMOSb30BaTb HaBblkM BbIGOpa, NMPOEKTUPOBAHUS, pea-
nM3aumm, OUeHKU KavecTBa M aHanmsa 3pdeKTMBHOCTM MporpammHOro obecnevye-
HVS1 ANs peLleHns 3a4ay B pasfMyHbIX NPeaMETHbIX 061acTsX, TPOAEMOHCTPUPOBaH
BbICOKWUIA YPOBEHb FOTOBHOCTU K MCMOMb30BaHWUIO OCHOBHbIX MoZernen MHdopMauu-
OHHbIX TEXHOMOMNIA 1 cNocoBoB X NPUMEHEHUS AN PeLlEHUs 3a4a4d B NPeaMeTHbIX
ob6nacTsx, BbisiBfieHa SipKO Bblpa)KeHHasi CroCoBGHOCTb K caMoopraHM3auum u camo-
06pa3oBaHMio, YETKO U KaYeCTBEHHO U3NOXEeH maTtepuan paboTbl, YETKO U KBanu-
hbVLUMPOBaAHHO AaHbl OTBETHI Ha BCE AOMOMHUTENbHLIE BOMPOCHI, OT3bIB HOCUT MO-
NOXUTENbHbLIN XapakTep

OTnunyHo

KoppekTHo cdpopmyrnmpoBaHa nocTaHoBKa 3ajadvv, MpogeMOHCTPMpOBaHa roToB-
HOCTb MCMOb30BaTh HaBbIKM BbiGOpa, NPOEKTUPOBaHKS, peanusauum, OLEeHKN Kade-
cTBa 1 aHanusa 3addeKTMBHOCTM NporpaMMHoro obecneyeHns ons pelleHns 3agad
B pasnu4HbIX NPeAMeTHbIX 0bnacTsix, NPO4EMOHCTPMPOBaHa rOTOBHOCTb K MCMOSb-
30BaHUI0 OCHOBHbIX MoAenen MHPOPMALMOHHBLIX TEXHOMOMMA 1 CNOCOBOB WX Npwu-
MEHeHMs NS pelleHns 3agady B npegMeTHbIX 06racTsx, BbisiBNieHa CnocObHOCTb K
camoopraHusauum u camoobpasoBaHuIo, YETKO M KaYeCTBEHHO M3NOXEeH maTtepuan
paboTbl, He Ha BCe [[OMNOSIHMTENbHbIE BOMPOCHI AaHbl MCYepnbiBaloLmMe OTBETHI,
UMEITCH MPEeTeH3Mn K 06bemMy BbINOMIHEHHOW paboTbl, OT3bIB HOCUT MOMOXUTENb-
HbI XapakTep

XopoLuo

KomneTeHTHOCTb B NMpeaMeTHOW 06nacTy NpoAeMOHCTPUpOBaHa HeJoCTaTouHo, No-
YO0BNeTBOPUTENBHO | CTAHOBKa 3afayun cchopMynupoBaHa pacnbiB4aTo, HEAOCTAaTOYHO YETKO NMPOAEMOH-
CTpMpOBaHa FOTOBHOCTb MCMOMb30BaTh HaBblKM BbIGOpA, MPOEKTMPOBAHWS, peanw-




3auuMK, OLIEHKM KadecTBa W aHanm3a 3P(EKTUBHOCTN NPOrpaMMHOro obecrneyeHust
ONa peleHus 3adady B pasnuyHbiX NPeaMeTHbIX 06nacTax, BbiSBMEHbl He3Ha4du-
TenbHble Npobenbl B rOTOBHOCTU K UCMOSb30BaHWIO OCHOBHbLIX Mogenen uHgpopma-
LLMOHHLIX TEXHONOrMM N cnocoboB MX NPUMEHEHU ONs pelleHns 3agad B npegmMmeT-
HbIX 06nacTsaX, BbIABNEH HEBbLICOKUA YPOBEHb CNOCOBHOCTEN K caMoopraHnsaumm m
camoobpa3soBaHuio, U3NOXeHNe maTepuana paboTbl COAEPXKUT HeveTkne opmynu-
POBKN N SIBMSIETCA HenocnegoBaTesibHbIM, OTBETbl Ha OOMNOSIHUTENbHLIE BOMPOCHI
HenoJsHble UnM codepXaT HETOYHOCTU M OWMNOOYHbIE YTBEPXAEHWS, AaH MONOXU-
TenbHbIA OT3bIB

Hu3kun ypoBeHb KOMNETEHTHOCTM B npeaMeTHOM obnactu, NOCTaHOBKa 3ajauu
chopmMynupoBaHa HEYETKO U C MOrpeLLUHOCTAMM, HU3KUA YPOBEHb TEOPETUYECKOW U
NpaKkTU4YecKon MOATrOTOBKM, HELOCTATOYHOE BRafeHWe WU HEeucrnosnb3oBaHWE Co-
BPEMEHHbIX MHOPMAaLMOHHBLIX TEXHOMOrMIN, M3NoXeHue MaTtepuana paboTbl Co-
AEPXUT HeveTkne opMynMpoBKM M OWNBOYHbIE YTBEPXOEHMWS, AaHbl HEBEPHbIE
OTBETbl HAa JOMOJIHUTENbHbIE BOMPOCHI

HeynoBneTsBopuTenbHO

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

ANA NOAroTOBKM K 3awWwmuTe U npoueaypbl 3awmtbl BKP
a) OCHOBHasd nuTeparypa:
Ne n/n NcTouHumk

OcHoBbl NHOpMaLMOHHO-6nbnnorpadmyecknx aHaHun: y4ebHo-MmeToanyeckoe nocobue /

E. IN. 'puwwuHa [u gp.]. — BopoHex : BopoHeXCckuii rocygapcTBeHHbIn yHuBepceuteT, 2015, — 38 c.

MeToguyeckne ykazaHus no 0OpMIEHMIO KYPCOBbIX U BbIMYCKHbIX KBanuukaumoHHbIX paborT:
YyebHo-MmeTogmyeckoe nocobue. — BopoHex: nsgarensckun gom By, 2019. — 48 c.

Hosukos, 0. H. lNMoarotoBka 1 3awjmuta MarmcTepckux guccepraumin n 6akanaBpckmx paborT :
yyebHo-meToandveckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkT-leTepbypr : JlaHb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TekcT : 3NeKTpOHHbIN // J1aHb : 3NeKTpOHHO-
bubnuotevHasa cuctema. — URL: hitps://e.lanbook.com/book/168825 — Pexum goctyna: ans
aBTOpPM3. Nonb3oBaTeNemn.

1

2

6) pononHuTenbHasa nuTeparypa:
No NcTouHmk
n/n

duckanos, B. [1. HayuHo-uccnepoBatensckasi paboTa MarmcTpaHTOB M NOAroTOBKa Marncrtep-
ckow auccepTaumm : y4ebHoe nocobue / B. [1. duckanos. — Bonrorpag : BFTA®K, 2018. — 156
C. — TeKCT : aNeKTPOoHHbIN // JlaHb : 3aNeKTpoHHO-6nbnunoteyHasa cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons aBTopua. Nonb3oBaTenen.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduLmnanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc

CT BIry 2.1.02 — 2015. Cucrema meHegxmeHTa kadvectea. UTOTOBAA NTIOCYOAPCTBEH-
HAA ATTECTAUNA. Obwne TpeboBaHNS K COAepXXaHUIO U NopsiAoK npoBeaeHus. — Bopo-
Hex : BopoHexckuii rocyaapctBeHHbIn yHuBepeuteT, 2015. — 40 c.

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

FOCT 7.1-2003. bubnuorpaduyeckas 3anucb. bBubnuorpadudeckoe onucaHue. Ob6ume
2 TpeboBaHusa 1 npaeBuna coctaenenns. — Mocksa : CtangaptuHdgopm, 2010. — 47 c.

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

FOCT 8.417-2002. NocynapcTBeHHast cuctema obecneyeHus eguHCTBa naMmepenuin. EguHm-
3 ubl BenuunH. — Mocksa : CtangaptuHdopm, 2010. — 32 c.

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

FOCT 19.402-78. EguHasa cuctema nporpammHon aokymeHtaumn (ECIA). OnucaHve npo-
rpammbl.— URL: http://www.internet-law.ru/gosts/gost/24728

Mpumepbl 6UGMorpadnyeckoro onMcaHus.

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

O6y4atowmica ONONHUTENBHO UCMONb3yeT nuMTepaTypy, COOTBETCTBYIOLLYIO TemMaTuKe
BKP.



12.8. UHbopMaLMOHHbIE TEXHONOIMK, UCNONb3yeMble ANA NOANOTOBKMU K 3awuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe oGecne4vyeHne n MHGOPMaLMOHHO-
cnpaBOYHble CUCTEMbI

ObpasoBaTenbHbIN NopTan «ANEeKTPOHHbIN yHUBepcuTeT BIMY».
URL: https://edu.vsu.ru/;

OneKTPOoHHble B6UBNMOTEeYHbIE CUCTEMBI:

- 9OBbC «YHuBepcuteTckas bmbnuoteka onliney,

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

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OPUCHBIX NPUNOXeHUN ana paboTbl C
AokymeHTamu, Tabnuuamun un 1.n. (MS Office, MonOdwuc, LibreOffice), NO Adobe Reader, vH-
TepHeT-6pay3ep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio
Community Edition, MO Anylogic, Python (nonyckaetca 3ameHa cneuuwanusmpoBaHHoro 10O
BUPTYyanbHbIM aHanorom).

12.9. MaTepmanbHoO-TexHU4Yeckoe obecne4yeHue:

CneunanunsnpoBaHHaa mebenb, koMnbioTep (HOYTOYK), MynbTMMeaunHoe obopyaosa-
HWe (NPoeKTop, 3KpaH, CpeacTBa 3ByKOBOCMPOU3BEOEHUS).

13. OcobeHHOCTU nNpoBeaeHusa M'MA ana nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U NUHBANMAOB

Ana obyyarowmxca n3 ynucna nvu ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS U MHBA-
nnpos N'MA npoBoguTca ¢ Y4ETOM OCOBEHHOCTEN MUX MCUXOU3NYECKOTO Pa3BUTUSA, UX UHAOK-
BMAyarbHbIX BO3MOXHOCTEN U COCTOSIHUSA 340POBbSA, @ TakKe B COOTBETCTBUN C TpeboBaHWSA-
MU, U3NOXEHHbIMU B NMyHKTE 7 [onoXeHna o nopsigke nNpoBeAeHust rocygapCTBEHHON UTOro-
BOW aTTecTauumn no obpasoBaTesibHbIM NporpammMam Bbicwero obpasoBaHusa — nporpamMmmam
bakanaspwuarta, nporpammMam crneumvanutTeTa u nporpaMmmamMm MarmcTpaTypbl BOPOHEXCKOro ro-
cyaapcTtBeHHoro yHusepcuteta 1 BlI'Y 2.1.28 — 2018.


https://edu.vsu.ru/

