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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 MPOLEHT OPUrMHANIbHOCTM TEeKCTa, BKIloYas caMmouuTMpoBaHue, CocTaBnseT
He meHee 60%;

— peKkoMeHOyeMOoe KOSIMYECTBO MCMNOSIb3yeMbIX UCTOYHUKOB - He MeHee 10; npu aTom
CCbISIKM Ha MHTEPHET-PeCcypChbl AOSMKHbI COCTaBNATb He 6onee 50% oOT obuiero Yncna ncTou-
HWUKOB;

— obsasaTenbHbiM anemeHToM BKP gBnseTcsa npoBefeHue BbIYUCIIUTENBHOMO 3KCMe-
pUMEHTa C MOMOLLBID CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOro MPoAyKTa u/vnm ¢
NMOMOLLIbIO CUCTEM KOMMNBIOTEPHOM MaTeMaTUKM U NaKeTOB MHXEHEPHbIX NPOrpamm;

— HeobXoANMbIM YCITIOBMEM MOSyYEHUA OTIIMYHOW OLIEHKW SBMSIETCHA Hanuyue nyonu-
kaumn no tematmke BKP, mnHpekcnposaHHown B PUHLY;

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

12.1 MNopsipok BbinonHeHuss BKP

MogrotoBka BKP BbinonHseTcss obyyarowmmcs Ha NPOTSKEHUN 3aKNKYNTENBHOIO roga
o0y4yeHuns, ABNSeTCS NPOBEPKON KayecTBa MOSNYYEHHbIX TEOPETUYECKUX 3HaHWUW, npakTude-
CKMX YMEHWNA N HaBbIKOB, COOPMMPOBAHHLIX OBLLEKYIbTYPHBIX N NPOGECCUOHArNbHbIX KOMMNe-
TEHUMI, NO3BONAIOWMX peLlaTb NpodeccrnoHarbHble 3a4a4Mu.

YT1BepxaeHue Tem BKP, HaszHayeHue pykoBoauTenemn, opraHmsaumns BbinonHeHns BKP
onpeaensieTcsa TpeboBaHUAMMU, U3NOXEHHBIMX B [1OMNOXEHMM O nopsiake NPOBELEHUS FOCy-
AapCTBEHHOW MTOroBOM aTtTectauum no obpasoBaTesnbHbIM Nporpammam Bbicllero obpasoa-
HUs — nporpammam Gakanaespuara, nporpaMmmam cneuuanutTeTa u nporpamMmmam marucrpaTty-
pbl BOPOHEXCKOro rocyaapcTeeHHoOro yHnusepcuteta N By 2.1.28 — 2018.

K 3awmnte BKP gonyckaetcsa oby4yarowmincs, ycnewHo 3aBepLumnBLUNA B NONTHOM o6beme
ocBoeHne OlOIlN B cooTBETCTBMM C y4EBHBLIM NII@HOM, MOJSTHOCTBIO BbINOSIHMBLUMKW 3afaHue
Kadbegpbl 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

— PacnosHaBaHuWe 3BYKOBbIX CUTHAOB B CUCTEMaxX NOAAEPXKKU MPUHATUS PELLUEHUN.
— Web-npunoxeHue ans cosgaHusa pacnmcaHum.



— OcobeHHoCTN NpumeHeHusa pperimBopkoB Spring Boot n React JS B paspaboTtke web-
npunoxeHunsa «My3ablkanbHbI CEPBUCH

— Web-npunoxeHune onsa ynpasneHns rpysonepeBo3kamu.

— OcobeHHoCcTN TexHonormum Spring Framework B paspaboTke BeG-NpunoxeHus Ons
BOJIOHTEPCKOW OpraHusaumnm

— [eHepauusa crnos aHanUTUKN COBPEMEHHbBIX MOBUITbHBIX MPUNOXEHWUN.

— [eHepaunsa KOHCTPYKLMIA €CTECTBEHHOIO f3blka C MCMOMb30BAHNEM PEKYPPEHTHbIX
HenpoceTen.

— PaspaboTtka MOGUNBHOrO NPUIOXEHUA ANSA MOUCKA LEHTpa TSKEeCTM Ha LMpOBOM
n3obpaxeHuu.

— UndpoBass obpaboTtka m3obpaxeHui C MCNOMb30BAHWMEM TEXHOMOMMA MaLUMHHOIO
oby4eHuns.

— AHanms3 MeguLMHCKUX M300paxeHui C NCNONb30BaHNEM MaLLUMHHOIO 0BYyYeHus.

— AHanua pagumorpamm Ans kKnaccudukaumm pacrnpoCTpaHEHHbIX OONe3Hen rpyaHomn
KNeTKu

— AHanua anroputmMoB o06paboTku konnm3aun B Metogax PBF* Ha ocHoBe kapT
NMOTHOCTEN

— PaspaboTka MHTepaKTMBHOro crnpaBoyvHuka «CycTaBbl U UX PyHKUMM» Ons obyveHus
CTYOEHTOB MeaNKOB

— Mo6unbHoe nNpunoxeHne Ans NOMOLLY B OpraHm3aumm MeponpuaTni

— [eHepauusa crnos aHanUTUKN COBPEMEHHbBIX MOBUITbHBIX MPUOXEHNIA.

12.3 Ctpyktypa BKP

Crpykrypa BKP:

— TUTYIbHbIN JINCT;

— cofepXaHue;

— CMNCOK COKpaLLLEHNI (ecnn B 3TOM €CTb HEOBX0ANMOCTB!);
— BBEJEHME;

— OCHOBHas 4acTb;

— 3aKNYeHKe;

— CMUCOK UCMONb30BaHHbIX UCTOYHUKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcsl 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus Kk cTpyktype BKP

CopepxaHuve BKoYaeT HaMeHOBaHWSA BCEX pa3aernos, nogpasaenos (rna., naparpados),
MYHKTOB (€CNN OHW UMEIDTCS) C yKa3aHWeM HOMEPOB CTPaHWLL, HA KOTOPbIX pa3MeLLaeTcs Havano
mMaTepvana pasgena, nogpasgena, rmasbl, naparpada, nyHkta. Bo BBegeHun o60CHOBbLIBaETCS
BbIOOp TEMbI, onpeaenseMbiil ee akTyanbHOCTbO, OpMYyNUpyoTCs npobnema n Kpyr BONpoCoB.,
HeobXoaMMbIX ANS ee pelleHnst; onpeaenseTcs Luenb paboTbl C ee pacyrieHeHMeEM Ha B3avMO-
CBSI3aHHbIN KOMMMEKC 3aad, Nnoanexawmx peLweHnto, Ans packpbiTa TeMbI; yKasbliBatoTca 06b-
€KT nccnenoBaHus, UCNosnb3yemble METOAbI aHanM3a u nuTepaTypHble UCTOYHMKK; onpeaenseT-
Cs CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbliBaeTcsa cogep)kaHne BbiMyCKHOM KBanngukaumoHHOM paboTbl.

lMepBas rnmaBa HOCUT, Kak npaBuno, obLieTeopeTUyecknin (MeTogonorM4ecknin) xapak-
Tep. B Hel Ha ocHOBe n3yyeHnss paboT OTeYeCTBEHHbIX N 3apybeXXHbIX aBTOPOB M3naraeTcs
aKTyanbHOCTb M CYLLHOCTb Uccnegyemon npobnemsl, paccmaTpmBatoTCs pasnnyHble Noaxoabl
K peLleHunto, JaeTcsa nx oueHka, 060CHOBLIBAOTCA M U3naratoTcs COOCTBEHHbIE MO3MLMK CTY-
AeHTa. OTa rnaBa CnyXuT TeopeTnyeckum o60CHOBaAHNEM UCCEAOBaHUN, NPOBEAEHHbIX CTY-
AEHTOM.



O6ocHoBaHue uenn BKP Heobxoommo mpoBoAMTb HA OCHOBE aHanm3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUUIN pa3BUTUS Npobrembl.

Bo BTOpOWM rmaBe NpMBOAMTCA MOCTAHOBKA 3afayn, ee cofgepxaTenbHoe N maTteMaTtuye-
ckoe onucanue. [na BKP, cBa3aHHbIX ¢ pa3paboTkon MH(POPMALMOHHBIX CUCTEM M MCMOMb30-
BaHVEM MHJOPMAaLMOHHBLIX TEXHOMOIMMI, B coaepXXaTenbHOM NOCTaHOBKE MPUBOLATCS CCbIfKU
Ha OOKYMEHTbI, perfnameHTupylowme npouecc PyHKUMOHUPOBaAHUA WMHGOPMAaLMOHHOM CUCTe-
Mbl; OCHOBHblE MOKa3aTenu, KOTopble AOSMKHbI OblTb AOCTUrHYTbI B YCMOBUSAX 3KCMnyaTaumm
NH(POPMAaLIMOHHOM CUCTEMbI; OrPaHUYEHNs] Ha BPEMS PeLUeHUst MOCTaBNEHHOW 3a[audn; CPOKU
Bblgaun nHdopmMaummn; cnocobbl opraHM3auun avanora yenoBeka ¢ MHOPMAaLMOHHON cuUcTe-
MOW cpeacTBaMn MMEIOLLLEroCa MHCTPYMEHTapUs, onucaHme BXOLHOW U BbIXOOAHOW MHpopMa-
unn (dopma npencraBreHnst COOOLWEHUIN, OnNncaHne CTPYKTYPHbIX eOuHWUL, NepuoanvyHOCTb
Bbldayn UHGOpMaLMKM unn Yactota MOCTynneHus), TpeboBaHns K opraHusaumm cbopa un ne-
pefadn BXOOHOM MHADOPMaLMK, ee KOHTPOSb N KOPPEKTUPOBKa.

B matemaTuyeckonm noctaHoBKe BbINOSMHAETCSA dopmanu3aumsa 3agadn, B pesyrnbraTte
KOTOpOW onpefensieTcsl CocTaB NepeMeHHbIX, KOHCTaHT U UX Kraccudgukaums, Buabl orpaHu-
YEeHUN Ha NepeMeHHble N MaTeMaTU4eckne 3aBUCMMOCTU MeXay nepeMeHHbIMU. YcTaHaBnm-
BaeTCHA Kracc, K KOTOPOMY OTHOCUTCS peluaemas 3ajada, U npuBoAUTCA CPaBHUTESbHbLIN
aHanuM3 MeTodOB pelleHns Onda Bblbopa Hambonee adekTnsHoro metoga. [lMpmBoamTcs
060CHOBaHWe MPUHATLIX JONYLWEHUN 1 NPpeanochIfioK Npu opmanusauumn n Belbope metoaa
peweHus. OnpegensieTcs obuiaa nocrnefoBaTeNbHOCTb peLLeHUs 3adaqun.

B aton xe rnaBe npuMBOOATCA pesynbTaTbl TEOPETUYECKUX UCCReLOBaHUW, onucaHue
pa3paboTaHHbIX anropMTMoB, aHanm3 nx apgekTMBHOCTH.

Ona BKP, cBaA3aHHbIX C pa3paboTkon WMHOPMAUMOHHBLIX CUCTEM W WUCMONb30BaHUEM
MH(POPMALMNOHHbBIX TEXHOSOMMIN, HEOBXOAMMO YAENUTb BHUMaHMe Bonpocam opraHu3sauumn 6a3
AaHHbIX N 6a3 3HaHuN, TpeboBaHUAM K opraHu3aumm cbopa, nepegaym N KOHTPOns MHpopma-
.

O6ocHoBaHue Bbibopa unu paspaboTkm TeXHUYeckoro obecneyeHns MHGPOPMaLMOHHOM
CUCTEMbI OCHOBbLIBAETCS Ha MpUHUMNAxX opraHusauum n yHkunmoHupoBaHus 3BM, cuctem,
KOMIMMEKCOB, UCMOMb30BaHMM NoKasbHbIX U rnobasnbHbIX BbIYUCANTESbHBIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATh CTPYKTYPY NPOrpaMmMHO-MeTOLNYECKOro
KoMmnnekca, (PyHKLMM Nporpamm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanu3aumMmM MOHUTOpa
YMpaBrieHNs HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZa M BbiBOAA MHpopMaunn.

Ecnu BKP nocssilieHa pelleHnio KOHKPETHOW NPUKIagHOM 3agdadvn, To pesynbTaThbl Bbl-
YUCINTESNBHOIO 3KCNEepUMEHTa U/unn aHanus pelleHnsa 3agayum uenecoobpasHo BbIAENUTL B
OTAENbHy rnasy (pasgen).

TekcTbl nporpamMmMm oPopMNAITCH B BUAE OTAEIbHOro AOKYMEHTa U NoMeLLarTcs B rnpu-
NOXEHUMW.

Ob6saszatenbHbiMn  gns BKP  aBnaiTca  normyeckas CcBA3b  Mexay  rnaBamu
N nocnefoBaTenibHOE pPa3BUTME OCHOBHOW TEMbI Ha NPOTSXKEHMM BCEN pabOThI.

B 3akntioyeHumn nornmyeckn nocrnegoBaTefnibHO M3naralTca TeopeTUdeckue u npaxktunde-
CKMe BbIBOAbl N NpearioXeHus, K KOTOpPbIM Mpullen CTy4eHT B pesynbTaTe UccnenoBaHus.
OHn OormKkHbl OblTb KpaTKUMKU, YETKAMU, OAKOWMMU NOSTHOE NPeACTaBfieHMe O COAEPKaHUM,
3Ha4YMMOCTK, 060CHOBAHHOCTU N 3PPEKTUBHOCTN pa3paboToK.

B npunoxeHus cnegyet noMecTUTb BCMOMOraTernbHbIM Matepuar, KOTOpbIA Npu BKIO-
YeHUM B OCHOBHYIO YacTb paboTbl 3arpoMoXaaeT TeKCT. K HEeMy MOXHO OTHECTU: NPOMEXY-
TOYHbIE TEOpPEeTMYECKME BbIKIAAKM M pacyeTbl, HEKOTOpblE AoKa3aTenbCTBa, Tabnuubl OaH-
HbIX, TEKCT MpOorpamMmbl, UNOCTPaLMN BCNOMOraTenbHOro xapakrepa.



MprnoxeHns pacnonaratTca B NOPsiAKE NOSIBIIEHUS CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo npunoxeHun B paboTe onpeaensieTcs TONbKo HeobXOoOMMOCTbH KX
BBeZeHus B paboTy. [pn odopMnIeHnn NpUnoXeH1s ykasbiBaeTCs He TOMbKO ero Homep, HO U
Ha3BaHMe MPUNOXEHWs, OTpaxatowlero ero cytb. B kayectBe obpasua odopmneHnss npuno-
XEHUN MOXXHO BOCMOSb30BaTLCS MPUNOXEHUSAMN AHHOIO METOAMYECKOro Nnocoodus.

12.4 Pe3ynbTaTbl 00y4YeHUsl, XxapaKTepu3yllime rotoBHOCTb BbIMYCKHMKA K Mpo-
c¢heccmoHanbLHOU AeATENBLHOCTHU, NpoBepsaeMblie Ha 3awuTte BKP:

Kogbl
KOMNEeTeHUnn

Koa v HanmeHoBaHue
MHOWMKaTOPOB AOCTUXXEHUA KOMNETEHUNN

OrnK-1

OlK-1.1 PelsaeT TMNoBble 3a4a4yn C Y4ETOM OCHOBHbIX MOHATMI U OBLLUMX 3aKOHOMEPHOCTEN,
CchOpMYNMPOBaHHbIX B paMkax 6a30BbIX AUCLMNITMH MateMaTku, MHGPOPMATUKN U eCTECTBEH-
HbIX HayK.

OlK-1.2 MNpumeHsaeT CUCTEMHBIA NOAXOA U MaTeMaTnyeckne MeToabl Ans popmanu3auum pe-
LLUEeHMS MPUKNaaHbIX 3a4au.

OlMK-1.3 OcywecTtBnsieT BbIOOp COBPEMEHHbLIX MaTeMaTUYECKUX MHCTPYMEHTAalbHbIX CpeacTB
ans o6paboTkM nuccrnegyemblix SIBIIEHUIM B COOTBETCTBMM C NOCTaBIEHHOW 3adavelt, aHanmampy-
€T pe3ynbTaTbl pacYeTOB U MHTEPNPETUPYET NONYYEHHbIE pe3ynbTaThl.

OrK-2

OlK-2.1 Bnageetr OCHOBHbIMW MOMOXEHUAMW N KOHUenuuaMy B obnactn nporpaMMmMpoBaHns,
apXUTEKTYPbl A3bIKOB NMPOrPaMMmMpPOBaHMS, TEOPUN KOMMYHUKaLMN. 3HAKOM C OCHOBHOW TepMu-
Honoruew, nepeyHem 10O, BkNoYeHHOro B EAnHbIN PeecTp poccuinckmx nporpamm.

OlK-2.2 AHanuanpyeT TMNoBble S3bIKN NPOrPaMMUpPOBaHNS, COCTaBNAET NPOrpamMmei.

OlK-2.3 NImeeT npakTM4YeCcKUin OnbIT pelleHns 3agady aHanusa, UHTerpaumm pasnmyHbIX TUMOB
NporpaMmHoOro obecnevyeHuns, aHanusa TMNoB KOMMYHUKaLUN

OlIK-3

Ol1K-3.1 BnageeTt metogamu Teopum anroputmMoB, METO4AMU CUCTEMHOIO U MPUKINaaHOro npo-
rPaMMMpPOBaHUS, OCHOBHbLIMW MOJTOXEHUSAMU N KOHLUEMUMAMN B 06nacT MateMaTUYeCcKnX, MH-
hOpMaLMOHHBLIX U UMUTALMOHHBIX MOAENEN,

OlK-3.2 Ha ocHoBe coOOTHeCeHWs 3HaHMW B 06nacTM MPOrpaMMUpPOBaHWSA, WHTeprnpeTaumm
NpoOYUTaHHOro, onpegenseT U co3gaeT MHOpMaLUOHHbIE pecypchl rnobanbHbIX ceTen, obpa-
30BaTeNbHOMO KOHTEHTa, CPeacTB TECTUPOBAHMSA CUCTEM.

OlMK-3.3 meeT npakTuyeckuin onbiT pa3paboTkn nporpaMMHoro obecnedeHns ans nHdgpopma-
LIMOHHBIX CUCTEM.

OlK-4

OlK-4.1 Bnageet npuHuMnamu cbopa 1 aHanusa nHgopmaumm, co3gaHus MHOopMaLMOHHbIX
CUCTEM Ha CTagmsaX XU3HEHHOro LuKna.

OllK-4.2 Ha ocHoBaHMK CTaHOApTOB, HOPM W MPaBuUN OCYLLECTBASET ynpaBrieHne npoekrammu
NHOPMALIMOHHBIX CUCTEM.

Ol1K-4.3 NmeeT npakTuyeckuin OnbIT aHanMsa n nHTepnpetaumm MHOPMaLMOHHbIX CUCTEM.

OlIK-5

OlNK-5.1 BnageeT MeToAMKOW YCTAaHOBKM U aAMUHUCTPUPOBaAHUSA UH(POPMALMOHHBLIX CUCTEM U
6a3 gaHHbIX. 3HaKOM ¢ coaepxxaHnem EanHoro peectpa poCCUNCKUX NPOrpaMm.

Ol1K-5.2 PeanuayeT TexHU4ecKkoe conpoBoXaeHne NMHHPOPMaLIMOHHbBIX CUCTEM M a3 AaHHbIX.
Ol1K-5.3 IMeeT npakTM4eckne HaBbIKM YCTAHOBKU U MHCTANMALUMA NPOrpamMMHbIX KOMMIIEKCOB,
NPUMEHEHNS1 OCHOB CETEBbLIX TEXHOSOIMMN

OTlIK-6

Ol1K-6.1 OcyLlecTBnsieT nounck, coop, xpaHeHne n obpaboTtky nHdopmaumm, BeilbmpaeT cnocobbl
npeacTaBneHns u pacnpocTpaHeHns uMHdopmauum npy peleHun 3agad npodeccuoHarnbHON
OeAaTenbHOCTY.

Ol1K-6.2 OcywecTtBnsieT BbIGOP 1 NpUMEHHAET MHAOPMALMOHHbIE TEXHOMNOIMU ANS peLleHns 3a-
Aad npodeccroHanbHom AeATeNbHOCTU.

MK-1

MK-1.1. ObecneunBaeT cOOp Hay4YHO-TEXHMYECKOWN (Hay4HOW) MHpopmMauun, HeobxoamMmMon ang
peLLeHns 3agay uccnegoBaHmsl, MOCTaBMEHHbIX cneunanmucToM 0ormee BbICOKOW kBanudukauuu.
MK-1.2. NpoBoauT NepBUYHLIN aHanm3 n 0600 eHNne OTEYECTBEHHOIO N MEXOYHAapPOOHOro Onbi-
Ta B COOTBETCTBYHOLLEN 06acTu uccnefoBaHuin Noa pykoBOACTBOM crieumanvcta donee BbICO-
KoW KBanudukaumu.

MK-2

MK-2.1. MnaHupyeT oTAenbHblE CTAagUN UCCNEOOBAHNS NPU HaNU4umM odLlero nnaHa paboTsl.
MK-2.2. NpoBoANT 3KCMEPUMEHT B COOTBETCTBUM C YCTAHOBMEHHLIMW MOIHOMOYNSMM, COCTaB-
NSIET ero onvcaHme n opmMynmpyeT BbIBOAbI.




MK-3.1. ObpabaTbiBaeT NonyveHHble pesynbTaTbl UCCNEAOBAHWN C WCMNOMb30BaAHWEM CTaH-
OapTHbLIX METOAOB (METOANK).

MK-3.2. lMpumeHsieT npu o06paboTke AaHHbIX CTaHOAAPTHOE W OpUrMHamNbHOE MporpamMHoe
obecneyeHue.

MK-3.3. MNpeacrasnset/oopmngaeT pesynbTaTbl NabopaTopHbIX UCMbITAHUA B COOTBETCTBUUN C
OEeVCTBYIOLLMMMW TEXHOMNOMMYECKUMW pernameHTamm/TpeboBaHnamMu.

MK-3

lMK-4.1 PaspabaTbiBaeT 1 uccnegyeTt anropuTmbl, BbIMUCIIUTENBHBIE MOAENW, NpoekTupyeT ba-
3bl AaHHbIX AN peanun3aumm YHKLUA 1 CEPBUCOB CUCTEM MHOPMALIMOHHBIX TEXHONOMN;
MK-4.2 JaeT 060CHOBaHHYI0 OLIEHKY KayecTBa, HageXXHOCTU 1 3¢hdeKTUBHOCTM MHOPMaLMOH-
HOW CUCTEMBI.

MK-4.3 MNopbupaeT MHOPMALUOHHYIO MOAENb AN pelleHus 3adad peanbHOW npeameTHom
obnacTu.

MK-4

MK-5.1 TpumeHsieT coBpeMeHHble 3(MEKTUBHbIE TEXHOMOMMN pa3paboTKM COXHbIX Mpo-
rPaMMHbIX CUCTEM.

MK-5.2 MpumeHsaeT npu NpoekTupoBaHMM MHAPOPMALMOHHBIX cuctem apdekTnBHbIE abCcTpakT-
Hble CTPYKTYpPbl AaHHbIX.

MK-5.3 TpyMeHsieT COBPEMEHHbIE WHCTPYMEHTalbHble cpeacTBa pa3paboTkM nporpammHbIX
NPOAYKTOB.

MK-5

MK-6.1 Ncnonb3yeT B NpodeccnoHanbHON AeATEeNbHOCTU 06 bEKTHO-OPUEHTUPOBAHHbLIE CUCTE-
Mbl NPOrpaMMMpPOBaHNS

MK-6.2 NoTOB ocyLecTBUTb 06OCHOBAHHLIN BIOOP CUCTEMLI YnpaBneHust 6asaMmm AaHHbIX Ons
peanusauum NpoeKkTa B pamkax CBOen NpodeCccMoHarnbHOM AeATENbHOCTH.

MK-6.3 Cuctematnsmpyet matepuan, HeobxoauMbln Ans pa3paboTkM TEXHUHECKOW OOKYMeHTa-
UM Ha NPOrpaMMHYI0 NPOAYKLMIO.

MK-6

12.5. MNMpouepypa 3awmtbl BKP n meToanyeckne pekomeHgauum ana ctyaeHTa

3awuTta BKP npoBoguTtcsa B cooTBETCTBMU C [NonoxeHnemM o nopsiake NpoBeaeHust roc-
yOapCTBEHHOW UTOrOBOM aTTecTauum no obpasoBaTenbHbIM NporpamMmmMam Bbicliero obpaso-
BaHUs — NporpammMmam 6akanaBspuaTa, nporpaMmamM crneuuanutetTa u nporpammamMm mMarmcrpa-
TYpPbl BOPOHEXCKOrO rocyfapcTBeHHoro yHusepcuteta N Bl'y 2.1.28 — 2018.

12.6. ®oHA OoLEeHOYHbIX cpeacTB AnAa 3awutbl BKP
12.6.1. NpumMepHbIM NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHWe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapus Ans pewexns 3agad BKP.

— O6ocHoBaHMe Bblbopa A3blka NPOrpaMMUPOBaHUA AN peLleHns noctaBreHHbIx B BKP
3ajau.

— Hay4Hast HOBM3Ha NpoBefeHHOro nccnegoBaHus.

— NpakTnyeckas 3Ha4YMMOCTb MCCreaOoBaHUS.

— O630p nuTepaTypbl N0 NPOBEAEHHOMY UCCEeL0BaHMIO.

— OueHka agekBaTHOCTMN MOCTPOEHHbLIX MaTeMaTUYECKUX MOLENEN.

— ObnacTb NpakTUYeCKOro NPMMEHEHNs pe3ynbTaToB UCCIEeAO0BaHUS.

— KOppeKkTHOCTb NCNONb30BaHUSA HaYamnbHbIX CTaTUCTUYECKUX OaHHbIX.

— OB0oCHOBAHHOCTL COOPMYNMPOBAHHbLIX NPaBu (akCMOM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHuaA pesynbtatoB BKP

[na oueHuBaHWSa pe3ynbTaToB 3alUTbl BbIMYCKHOW KBanvduKaunoHHOW paboTbl uc-
Nnonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHO», «HEYAOBNEeTBOPUTENb-
HO». COOTHOLLEHME LIKarbl OUEHUBaHUSA pe3yribTaToB 3alUnTbl BbIMYCKHOW KBanuduKaLMoH-
HOW paboTbl M YPOBHA NOArOTOBMAEHHOCTM OByyalowerocs K pelleHuo NpodecCnoHanbHbIX
3apau:



LLlkana oueHok XapakTepucTuka ypoBHS NOArOTOBIIEHHOCTU 0By4aloLLerocs K peLue-
HUIO NpodyeccnoHanbHbIX 3a4ad

pamMoTHO M 4eTko chopMynupoBaHa NOCTaHOBKa 3adayun, NPOAEeMOHCTPMPOBaH
BbICOKMI YPOBEHb FOTOBHOCTM WCMONb30BaTh HaBblkM BbiGOpa, MPOEKTUPOBAHUSA,
peanusaumn, OLEHKN KayecTBa M aHanm3a 3¢peKTMBHOCTM NPOrpaMmMHoOro obecne-
YEeHUs ONs peleHus 3agay B pasfiMyHbIX NpeaMeTHbIX 06nacTax, NpogeMOoHCTPUpo-
BaH BbICOKM/A YPOBEHb FOTOBHOCTM K MCMOMNb30BAHUIO OCHOBHbIX MoAenen UHAop-
MaLMOHHbIX TEXHOJTOTUI U CMOCOOOB MX MPUMEHEHMUS OIS pelleHnst 3agad B Npea-
METHbIX 06acTsaX, BbISIBIEHa SIPKO BblpaXKeHHasi CNMoCoOBHOCTb K camoopraHm3aumm
n camoobpa3oBaHMIO, YETKO U Ka4YeCTBEHHO W3NOXEH maTtepuan paboTbl, YETKO ”
KBanNnnMULMpOBaHHO AaHbl OTBETbI HA BCE OOMNONHUTENbHbLIE BOMNPOCH!, OT3bIB HOCUT
NONOXUTENbHbIN XapakTep.

Ob6s3aTenbHO Hanuune He MeHee ofHomn nybnuvkauum no Tematuke BKP B nsga-
HUAX, MHAEKCUpoBaHHbIX B PUHLIL.

OTnnyHo

KoppekTHO cdopMynupoBaHa NOCTaHOBKa 3agayun, NpoaeMOHCTPMpOBaHa roToB-
HOCTb MCMOSb30BaTh HaBbIKM BblOOpa, NPOEKTUPOBAHMSA, peanu3aumnn, OLeHKN Kade-
cTBa 1 aHanusa 3deKTMBHOCTM NporpamMmHOro obecneyeHus ong pelleHns sagad
B pas3nuyHbIX NpeaMeTHbIX 0b6nacTax, NPOAEMOHCTPMPOBaHa rOTOBHOCTb K MCMOSb-
30BaHUI0 OCHOBHbIX MOAenen MHAMOPMALMOHHBLIX TEXHOMOMMA U CNocoboB MX npu-
MEHEeHWs ONns pelleHns 3agad B npeaMeTHbIX 0bnacTsx, BblsBreHa CrnocobHOCTb K
camoopraHusaumm n camoobpasoBaHunio, YETKO U Ka4YeCTBEHHO U3MOXEH matepuan
paboTbl, He Ha Bce OOMOMHUTErbHbIE BOMNPOCHI AaHbl MCYepnbiBaoWwue OTBEThHI,
UMEITCH MPeTeH3Mn K 06bemMy BbINOIHEHHOW paboTbl, OT3blB HOCUT MOMOXWUTENb-
HbIN XapakTep.

XopoLo

KoMneTeHTHOCTb B NMpeaMeTHOl obracTM NpoAeMOHCTpUpoBaHa HeAoCTaTOuHO,
NnocTaHoBKa 3adayun copmyrnmpoBaHa pacniibiB4aTo, HELOCTAaTOYHO YEeTKO npoae-
MOHCTpMpOBaHa roTOBHOCTb MCMOJIb30BaTh HaBblkM BbIOOpa, MPOEKTUPOBaHUS, pea-
nn3aumm, OLEHKN KadecTBa M aHanmsa 3pdekTMBHOCTM NporpaMmmHoro obecneve-
HUSA ONa pelleHnst 3a4ay B pasnuyHbIX NpeaMeTHbIX 06nacTsiX, BbiSBEHblI HE3HAYN-
TenbHble Npobenbl B rOTOBHOCTM K UCMOSIb30BAHUIO OCHOBHbLIX Mogernen nHgpopma-
LIMOHHBLIX TEXHONOrMIN N cnocoboB X NPUMEHEHMS ONS pelleHnst 3agad B NpeameT-
HbIX 06nacTaAX, BbIsiIBNIEH HEBLICOKMI YPOBEHb CMOCOOHOCTEN K cCaMoopraHusaummn u
camoobpa3soBaHuio, U3NOXeEHME MaTepuana paboTbl COAEPXKUT HeveTkne opmMynu-
POBKN N SIBMSIETCA HenocrnegoBaTesibHbIM, OTBETbl Ha OOMNOSIHUTENbHLIE BOMPOCHI
HEMONHbIE UNN codepXaT HETOYHOCTU U OLIMOOYHbIE YTBEPXOEHUS, OaH MOSIOXM-
TenbHbIN OT3bIB.

yﬂOBﬂeTBOpMTeﬂbHO

HW3knin ypoBeHb KOMMNETEHTHOCTM B MpegMeTHon obnacti, NOCTaHOBKa 3agauyn
chopMynupoBaHa HeYeTKo U C MOrpeLHOCTAMM, HU3KUA YPOBEHb TEOPETUYECKOW U
NpaKTUYecKon MOATrOTOBKM, HELOCTATOMHOE BMafieHue WM HeUcnonb3oBaHWe Cco-
BPEMEHHbIX MHOPMAaLMOHHBIX TEXHOMOrWI, W3NoXeHwe MaTepuana paboTbl co-
AEPXUT HeveTkne opMynmMpoBKM M OWKNBOYHbIE YTBEPXOEHMWS, AaHbl HEBEPHble
OTBETbI Ha AOMOSTHUTENbHbLIE BOMNPOCHI.

HeyuosneTBopMTeano

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

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

Ne n/n NcTOYHUK

OcHoBbl  MHGOPMAaLMOHHO-OubnMorpacdmyeckux  3HaHun:  ydyebHO-MeToamMyeckoe  nocobue /

! E. . l'puwwrHa [v gp.]. — BopoHex : BopoHexckui rocyaapCTBeHHbI yHuBepeuteT, 2015. — 38 c.

MeTognueckne ykasaHus MO OGOPMIIEHUIO KYPCOBbIX M BbIMYCKHbIX KBanvdUKaLMOHHbIX paboT:
YyebHo-meToaMyeckoe nocobue. — BopoHex: nsgatensckmii gom By, 2023. — 56 c.

6) DononHWTenbHas NuTepaTypa:

Ne n/n MNcToYHmK

Hosukos, 0. H. NogroToBka u 3aLimTa Maructepckux guccepraumi u 6akanaBpckux pabor : y4ebHo-
meToaudeckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkT-lNeTtepbypr : JlaHb, 2021. —

3 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIV // JlaHb : anekTpoHHO-6ubnuoTeyHasa cu-
ctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: onst aBTopus. nonb3oBaTte-
new.




B) MHCpOPMALIMOHHLIE MEKTPOHHO-06pa3oBaTerbHbIe pecypchl (OuUmnanbHble peCYpPChl UHTEPHET):
Ne n/n Pecypc
CT BIY 2.1.02 — 2015. Cucrema meHemxkmeHTa kadectsa. N'TOTOBAA TOCYOAPCTBEHHAA AT-
TECTALUUA. Obwme TpeboBaHUSA K coaepXaHuo 1M NopsiAok npoBeaeHus. — BopoHex : BopoHex-
CKUI rocygapcTBeHHbI yHuBepcuTeT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .
FOCT 7.1-2003. Bubnuorpadudeckas 3anucb. bubnuorpadgunyeckoe onncanne. Ob6ume TpeboBaHus
5 n npaeuna coctaenenus. — Mockea : CtaHgaptuHdpopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.
FOCT 8.417-2002. NocynapcTBeHHas cuctema obecneyeHns eanHCcTBa namepeHunin. EguHnubl Benn-
6 4uH. — Mockea : CtaHgapTuHdgopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml
FOCT 19.402-78. EguHas cuctema nporpaMmmHon gokymeHtaumm (ECIML). Onucanne nporpaMmmbl.—
URL: http://www.internet-law.ru/gosts/gost/24728
Ob6yvatowmmnca OONONHUTENBHO WUCMOMb3yeT NMTepaTypy, COOTBETCTBYIOLLYK TemaTu-

ke BKP.

12.8. UHcbopMaLMOHHbIE TEXHONOINKU, UCNOSb3yeMble ANA NOANOTOBKU K 3awuTe U
npoueaypsbl 3awmTtbl BKP, Bknoyas nporpammHoe obecne4vyeHne n MHGOPMaLMOHHO-
CnpaBoOYHble CUCTEMbI

7

O6pasoBaTerbHbIN NnopTan «ANEeKTPOHHbIN yHUBepcuTeT BIY».
URL: https://edu.vsu.ru/;

OneKTpOHHble BUBNMOTEYHbIE CUCTEMBI:

- OBbC «YHuBepcuteTckas bubnuoteka onliney,

- OBbC «KoHcynbTaHT cTyaeHTar,

- OBC «JlaHb».

MporpammHoe obecnevyeHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbLIX NPUMOXeHU Ans paboTbl C
AokyMeHTamu, Tabnuuamu mn 1.n. (MonOdomc, LibreOffice), MO Adobe Reader, nHTepHeT-
6paysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (gonyckaeTtcsa 3ameHa cneumannanpoBaHHoro O BMpTyanbHbIM aHanorom).

12.9. MaTepuanbHO-TeXHU4Yeckoe obecne4yeHue:

CneunanunsnpoBaHHaa Mebernb, koMmnbloTep (HOYTOYK), MynbTuMeaunHoe obopyaosa-
Hue (NPOEeKTOop, aKpaH, CpeacTBa 3ByKOBOCNPOM3BEAEHNS).

13. Oco6eHHOCTU npoBeaeHua M'MA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pOBbS U UHBANMAoB

Ansa obyyatrowmxca n3 ymcna nvuy ¢ orpaHNYeHHbIMU BO3MOXHOCTAMW 340POBbSA U MHBA-
nnpos M'MA npoBoguTca ¢ Y4ETOM OCOBEHHOCTEN MX NCUXOPU3NYECKOrO pa3BUTUS, UX UHON-
BMAyarbHbIX BO3MOXHOCTEN M COCTOSIHUS 340POBbS, @ TakkKe B COOTBETCTBUMU C TpeboBaHUA-
MU, U3NOXEHHbIMU B NMyHKTE 7 [onoXeHus o nopsiake nNpoBefeHust rocygapCTBEHHON UTOro-
BOM aTTecTauumn no obpasoBaTefibHbIM NporpammMam Bbiclwero obpasoBaHusa — nporpammam
OakanaBpuarta, nporpaMmMam cneuuanuteta M nporpamMmmam maructpaTypbl BOPOHEXCKOro
rocygapcTtBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.
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