MMNMHOBPHAYKN POCCUA
SENEPANBHOE NOCYAAPCTBEHHOE BIOXXETHOE OBPA30BATEJIbHOE
YUYPEXOEHUE BbICLUEFO OBPA3OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

[ekaH pakynbTeTa npuknagHon maTtemaTukuy,
NHPOPMATUKM U MEXAHWNKM

Mepngenes C.H.

26.05.2023r.

>

NMPOrPAMMA
rOCYOQAPCTBEHHOM UTOFOBOWU ATTECTALUU

Koa n HaumeHoBaHMe HanpaBneHusi NOAroTOBKM:
01.04.02 TlMpuknagHas matemaTvka n nHopmaTtmka
Mpodunnb noaroToBKMU:
NHopMaLMOHHbIE TEXHONOMMN B 93KOHOMUYECKOW OeATENbHOCTH
KBanudumkauma BbINyCKHUKA: MarnucTp
Popma(bl) 06yyeHUs: ovHas

YTBepXxAaeHa Y4YeHbIM COBETOM (hakyrnbTeTa NpUKNagHoOn maTeMaTukui, MHOPMaTUKN U
mMexaHunkn (npotokon Ne 9 ot 26.05.2023)

Yyeb6HbIN roa: 2024/2025



7. Uenb rocynapCTBeHHOM MTOroBOWM aTTecTauuu: onpeaerieHMe COOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUCH  OCHOBHOW  ObpasoBaTenbHOW  NpOrpamMmbl
«MHOpMaLUNOHHBIE TEXHOSIOTMN B  3KOHOMUYECKOM [OeATENbHOCTU» COOTBETCTBYIOLIUM
TpeboBaHnam OrOC no HanpaeneHmto nogrotoBkn 01.04.02 lMpuknagHas maTematvka u
WHopMaTUKa  Bbicliero  obpasoBaHus,  YTBEPXAEHHbIn  npukazom  MuHOBGpHayku
oT 10.01.2018 Ne 13.

8. MecTo rocynapctBeHHOM UToroBom artrectauum B cTpyktype OOI: bnok B3,
6asoBas YacTb

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

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

Kon | HassaHue
O6LwenpodeccroHarnbHble KOMNeTEHLUN

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

OnK-2 CnocobeH CoBepLLEHCTBOBATL U peanu3oBbiBaTb HOBbIE MaTeEMaTUYECKME MeToAbl PELLEHNS
npuKnNagHbIxX 3agay
CnocobeH paspabatbiBaTb MaTeMaTuyeckue MOLENV U MPOBOAWTL MX aHanva Mpu pelleHun 3agay B
obract npodeccmoHanbHoM AeAaTeNbHOCTH
CnocobeH komMbGuHMpoBaTb W aganTMpoBaTb CyllecTByloWwmne UHPOPMaLMOHHO-KOMMYHUKALMOHHBbIE
OnK-4 TEXHOMNorMn Ans pelleHust 3agady B obnactv npogeccmoHansbHoi AeATeNbHOCTM ¢ yyeTom TpeboBaHuit
MHopMaLMOHHON 6e3onacHoCTH

lMpodeccroHanbHble KoMneTeHUnn

OrlK-3

MK-1 CnocobeH npoBoanTb paboTbl N0 06paboTke U aHanM3y Hay4YHO-TEXHUYECKON MHGOPMaLInK,
pe3ynbTaToB UCCeAOoBaHUN

MK-2 CnocobeH ocyLLecTBNSITb HAyYHOE PYKOBOACTBO NPOBEAEHUEM UCCIEeO0BaHWI MO OTAENbHLIM 3ajavam

MK-3 CnocobeH o06pabaTtbiBaTb, MHTEpPRNpeTMpoBaTb, OMOPMMATL WM NpeacTaBnsTe NpodeccuoHansHOMY
obuecTBy pe3ynbTaTbl NPOBEAEHHbIX UCCIIEA0BAHUA.

MK-4 CnocobeH BbINOMHATL paboTbl MO CO34aHMI0, MOAMMMKALMU U COMPOBOXAEHUIO WHGOPMALIMOHHbIX
CMCTEM, aBTOMATU3NPYHOLLMX 3a4a4M OpraHU3aLMoHHOro yrnpaBneHms n GusHec-npoLeccsl

MK-5 CnocobeH ynpaenATb paboTamu No CO3gaHno, MOAMMUKALUN U CONPOBOXAEHNIO

11. O6bem rocynapCTBeHHOM MTOrOBOM aTTecTauvMu B 3a4YeTHbIX eguHuuax / ak.
yac. - 12 /432.
noaroToBka K 3awmTe u npoueaypa 3awmtbl BKP — 12 / 432.

12 Tpe6oBaHus k BKP

OO6Gwue TpeboBaHUA:

- o6bem BKP 6e3 yyeTa npunoXXeHnn 4OMKEH COCTaBNATb He MeHee 50 cTpaHuu,.

- BKP ob6s3aTenbHO NpoxoauT NPOBEPKY OPUrMHANbHOCTU B cucTteme AHTUnnarvar.
PekomeHayeMbIn MpOLEHT OpPUrMHaNbHOCTU TEKCTa cocTaBnsaetT He meHee 70%.

- pPEKoOMeHOyemMoe KONMYECTBO MCMOSIb3YyEMbIX UCTOYHWUKOB - HE MeHee 15; npu aToMm
CCbISIKW Ha WHTEepHEeT-pecypcbl OOMMKHbI cocTaBnAaTb He 6onee 50% ot obwero 4nicna
NCTOYHUKOB.

- obssatenbHbiM anemeHTom BKP ABNAETCA NPOBEeAEHVE  BblYUCIIUTESIbHOIO
3KCNnepuMMeHTa C NOMOLLIbIO CaMOCTOATENBHO pa3paboTaHHOro NporpaMMHOro nNpoaykra unwu/
N C MOMOLLLIO CUCTEM KOMMBbIOTEPHON MaTEMAaTUKM N NAKETOB MHXEHEPHbIX MPOorpamMm.



- HeobXxoaAMMbIM YyCrOBMEM MOMyYyeHuUst oueHKUM «OTNUYHO» SABMSIETCA Hanuyne He
MeHee OByx nybnukaumm no Tematmke BKP B usgaHuax, mHaekcupyembix B PUHL, a
NoSTly4YEHMsT OLIEHKM «XOPOLLO» - Hanuyme He MeHee OAHON nybnukauuu.

- npu opopmneHnn BKP pekomeHayeTca npuaepKmBaTbCA akTyaslbHbIX METOANYECKUX
yKasaHun.

12.1 MNopsipok BbinonHeHust BKP

MoarotoBka BKP BbinonHAeTca obyyalolwmMmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
obyyeHnsa, ABNAETCA NPOBEPKON KayecTBa  MOSMyYEHHbIX TEOPEeTUYEeCKUX  3HAHWN,
npakTU4eCcKnx yMEeHUM n HaBbIKOB, chopmMmpoBaHHbIX 00 eKynbTYPHbIX
N NpodeCccuoHarnbHbIX KOMNETEHLMIA, MO3BONALWNX peLllaTb NpodeccuoHarnbHble 3a4a4n.

Y1BepxaeHne tem BKP, HasHayeHue pykoBoauTeneun, opraHusauus BbinonHeHuss BKP
onpegensieTcsd TpebOBaHUAMU, U3MNOXKEHHbIMU B [lonoXeHUM O nopsake npoBedeHus
rocyaapCTBeHHOM WTOroBoW atTectaumMmM Mo obpasoBaTeribHbIM NporpaMMamM  BbICLLErO
obpasoBaHnsa — nporpammamM Gakanaespuarta, nporpammam cneuuanuteta v nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyfapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmnte BKP gonyckaetcsa oby4yarowmincs, ycnewwHo 3aBepLumnBLUNA B NONTHOM obbeme
ocBoeHne OOl B COOTBETCTBUM C Y4eOHbLIM MNAAHOM, MOSIHOCTBK BbINOMHUBLUUKW 3ajaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpXOalTCA Y4YeHbIM COBETOM (pbakynbTeTa NpUKNagHOM mMaTemaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHunto 3aBeayrowmnx kapegpamu. lNepeyveHo Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yem 3a 6 mecaues oo MMA.

[MepeyeHb NpUMEpPHbIX TEM  MarucTepckux  gucceptaumn  paspabaTbiBaeTcs
npenogasatenaMn  Bblnyckawowen kKadegpbl. [llpumepHasa TemaTvka  MarMcTepcKmx
auccepTtaumMn  obcyxgaeTcss Ha 3acefjaHuM  Bbinyckawowen kKadenpbl W yTBepXKaaeTcs
3aBeayroLwmMm Kageapon.

3apaHue Ha BbinonHeHne BKP Bbigaetcsa cTygeHTy nocne yTBEPXKAEHUS TEMbl YUYEHbIM
coBeTOM (haKkynbTeTa NpUKIagHoOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— MIHpopmaumoHHas aHanuTnka 4eAaTeNibHOCTU NPeanpuaTuin U opraHn3auuin.

— LUncbpoBumsaumnsa skoHOMUYECKMX OOBEKTOB 1 NPOLECCOB.

— CoBepLueHCcTBOBaHME MEeXaHU3MOB ynpaBneHus coumanbHO-9KOHOMUYECKNX
npoueccamm n OOBbEKTaMM Ha OCHOBE MaTeMaTMyecKoro MogenupoBaHusa, 06paboTku
BonbLWNX OAHHBIX U UCNONb30BaHMS MHAPOPMALMOHHBIX TEXHOSTOMUNA.

— PelweHne npon3BoaCTBEHHbIX N SKOHOMMUYECKUX 3a4ay C MCNOSIb30BaAHNEM TEXHOMOIMIA
MaLUMHHOro 0by4eHus.

— PaspaboTtka n aBTOMaTU3auUA MWHTENNEKTyanbHbIX CUCTEM MOAAEPXKKA MNPUHATUS
peLLUEHNI B SKOHOMMKE.

— IM1MTaumMoHHoe MoaennpoBaHMe COXHbIX 3KOHOMUYECKNX OOBHEKTOB U NPOLIECCOB.

— ABTOMaTM3aumsa Gu3Hec-NpoLLECCOB NPESNPUATUN..

— Mogenun, metoabl U MHAPOPMALMOHHbIE TEXHOMOMMN MPUHATUS PELLUEHUIN B YCMOBUSAX
HeonpeaeneHHOCTH.

— Mogenu n cuctemMbl HEYETKOro ynpasneHus.

— OKOHOMMYECKOE MPOrHO3MPOBaHME Ha OCHOBE aHanu3a un o0paboTkm 6onbLumx
AaHHbIX.

— PoboTtunsauna bmusHec-npouecca Ha NpeanpusiTumn.



— ABTOMaTmM3aumsa y4yebHoro npouecca Ha nnatgopme 1C.

— PaspaboTka cuctembl xpaHeHus n o6paboTkn JOKYMEHTOB KagacTtpa HEOBMXUMOCTHU C
npuMmeHeHnem web-texHonormin.

12.3 Ctpyktypa BKP

Ctpykrypa BKP:

— TUTYIbHbINA JIUCT;

— cofepxaHue;

— CMNCOK COKpaLLLEHNI (ecriv B 3TOM €CTb He06XxoaANMOCTb!);
— BBELEHME;

— OCHOBHas 4acTb;

— 3aKrYeHne;

— CMUCOK UCMNOSIb30BaHHbIX MCTOYHUKOB;

— MPUNOXEHMWS.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k cTtpyktype BKP:
CopepxaHue BKOYaeT HaMMEeHOBaHWS BCEX pasdenos, nogpasaenos (rnas, naparpados),

NYyHKTOB (€CNM OHN UMEIDTCSA) C YKa3aHNEM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLLaeTcsl Havarno
MaTepuana pasgena, nogpasaena, rmnasbl, naparpada, nyHkta. Bo BBegeHun ob6ocHOBbLIBaETCS
BbIOOP TEMbI, ONpeaensemMbli €€ akTyanbHOCTbIO, hopMynupytoTca npobnema m Kpyr BONpoOCoB,
HeobXoaMMbIX AONsi ee pelleHus; onpenensieTcss uenb paboTbl C ee pacdfieHeHMeM Ha
B3aMMOCBSI3aHHbIA  KOMMMEKC 3afay, nognexawimx peLlieHnuto, Ona  packpbiTUs TeMbl,
yKasblBalOTCA OOBLEKT ucCCneaoBaHWd, WUCNOSb3yemMble MeToAbl aHanu3a U nutepaTtypHble
NCTOYHUKM; onpeaensaeTcst CTpyKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs cogepXaHue BbIMyCKHOM KBanumkaumoHHon paboThbl.

MepBas rnaBa HOCUT, KaKk npasuro, obueTeopeTndecknin (MeToaoNIorMyeckui)
xapaktep. B Heln Ha ocHOBe u3y4yeHns paboT OTEYECTBEHHbIX M 3apybexHbIX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYWHOCTb uccregyemon npobnembl, paccMmaTpuBaroTCs
pasnuyHble noaxodbl K pPELUeHW0, OAaeTcsa MX oueHKka, ODOOCHOBbLIBAKOTCA W M3naratoTcs
COBCTBEHHbIE MO3UUUKM CTydeHTa. JTa r[faBa CAyXWUT TeopeTndyecknm oBoCHOBaHMEM
nccnegoBaHnin, NPOBEAEHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP Heobxoommo npoBoaMTb Ha OCHOBE aHanm3a COBPEMEHHOro
COCTOSIHUSA U TEHAEHUUIN pa3BUTUS Npobnemoi.

Bo BTOpoM rnaBe npuMBOAUTCS NOCTAHOBKA 3agayn, e€e codepXxaTernbHoe U
MaTtemartmyeckoe onucaHue. [ns BKP, cBaszaHHbIX ¢ pa3paboTkon MHPOPMAaLMOHHBLIX CUCTEM U
NCcnonb3oBaHMEM MHAOPMALMOHHBLIX TEXHOMOMMI, B CoOAepKaTenbHOM NOCTaHOBKE NPUBOASATCA
CCbIIIKM Ha OOKYMEHTbI, pernaMmeHTupytome npouecc OyHKUNOHMPOBAHUSA MHAOPMALMOHHON
CUCTEMbI; OCHOBHblE MOKa3aTenu, KOoTopble [AOMMKHblI ObiTb AOCTUTHYTbI B YCHOBUSX
aKkcnnyaTaumMm MHPOPMaLMOHHOM CUCTEMBI; OFPaHUYEHNS Ha BPEMST pPeLLEeHUs] MOoCTaBfieHHOM
3agayn; CpoKM BbldayM UHGOpMauMu; Cnocodbl  opraHuM3aumn Auanora  JernoBeka
C MHPOPMALIMOHHOM CUCTEMOW CpeacTBaMyM  MMEKLWErocd MHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXOAHOM MWHGopmaumm (dopma npeactaBneHna CcoobleHuin, onucaHue
CTPYKTYPHbIX €OUHUL, NePUOANYHOCTb Bblgauy WMHOpMauUn UM YactoTa NOCTYnneHus),
TpeboBaHna K opraHuM3auum cbopa M nepegaym BXogHOW MHOpMaUUK, €e KOHTPOSb W
KOpPpPEKTUPOBKa.

B matemaTuyeckon noctaHoBKe BbINOMHAETCA dopmanusaumsa 3agadu, B pesynbraTte
KOTOpPOW ornpefenseTcd CcocTtaB MNEepPeMeHHbIX, KOHCTaHT W UX Knaccudukauus, sBuabl
OrpaHM4YeHUn Ha nNepeMeHHble U MaTeMaTUyecKne 3aBUCUMOCTU MeXay NepeMeHHbIMMU.
YcTaHaBnuBaeTca Kracc, K KOTOPOMY OTHOCUTCA pellaemMas 3ajaya, M npuBoaUTCS



CpaBHUTENbHbIM aHanM3 MeTodoB pelleHns Ans Bbibopa Hanbonee apdekTuBHOro meTtoaa.
MpuBognTCcs O0BOCHOBaHME MNPUHATBIX OONYLUEHWA U NPEeanocbIok npu hopmanusaunm u
Bblbope MeToaa peleHus. OnpegenseTca obuwasa nocnegoBaTenbHOCTb peLleHNs 3aaayun.

B aton Xe rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHWUN, OnucaHue
paspaboTaHHbIX anropMTMoB, aHanu3 nx apgekTMBHOCTH.

Onsa BKP, cBaA3aHHbIX C pa3paboTkon WMHGOPMALMOHHBLIX CUCTEM W WUCMONb30BaHMEM
NHPOPMALNOHHbBIX TEXHOMOMMIN, HEO6XOAMMO YAENUTH BHUMaHME BONpocamM opraHu3auum 6a3
AaHHbIX W 6a3 3HaHuK, TpeboBaHMAM K opraHu3aumm cbopa, nepefaydnm U KOHTPONS
MHdopMaLuu.

O6ocHoBaHMe Bbibopa unu paspaboTkm TeXHUYeckoro obecneyeHns MHPOPMaLMOHHOMN
CUCTEMbI OCHOBbIBAETCA Ha NpUHUMNAxX opraHmsaumm n yHkumoHmposaHua OBM, cuctem,
KOMMEKCOB, NCMOMNb30BaHUN NOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATb CTPYKTYPY NPOrpaMmMHO-MeTOLMYECKOro
KoMnnekca, (OyHKLMM NporpamMmm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanusaumMmM MOHUTOpa
YNpaBreHnst HWKHUMN YPOBHAMM MPOrpaMMHbIX MoAyrnewn, cnocobbl peanusauun mogynen
BBOZA M BbiBOAA MHpOpMaLnn.

Ecnn BKP nocssilleHa pelleHno KOHKPETHOW NpUKNagHoOW 3ajadn, TO pesynbTathl
BbIYMCNIUTENBHOrO 3KCNEepPUMEHTa U/MNn aHanua pelleHns 3agadm LenecoobpasHo BblAeNUTb
B OTAEenbHYyto rnasy (pasgen).

TekcTbl nporpamMm OOpMASAOTCA B BUOE OTAESNbHOINO [LOKYMEeHTa M MoMeLwarTca B
NPUNOXEHUN.

Ob6saszatencHbiMn  ans BKP  aBnsaiTca  normyeckas CBA3b  Mexay  rnaBamu
1 nocregoBaTesibHOe pa3BUTUE OCHOBHOW TEMbl Ha NPOTSXEHUN BCen paboThbl.

B 3aknioyeHun norvyecku  nocnefoBaTeNbHO  M3naralTcs  TeopeTudeckue U
npakTUyYeckne BbIBOAbI M NPensioXeHusl, K KOTOPbIM Mpuwen CTydeHT B pesynbTaTe
nccnegosaHnda. OHU OOMKHbBI ObITb KPaTKUMU, YETKUMU, SalOWMMK NOSTHOE NpeacTaBneHne o
cogepXxaHun, 3Ha4MMOCTN, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTM pa3paboTok.

B npunoxeHus crnegyeT NOMECTUTb BCMOMOraTesnbHbI MaTepuan, KOTopbii npu
BKMIOYEHUN B OCHOBHYI 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NPOMEXYTOYHbIE TeopeTU4eckne BbIKIaAKM U pacyeTbl, HEKOTopble [AoKasaTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NpOorpamMmbl, UASTOCTPaLMM BCNOMOraTenbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPSAKE MNOSIBNEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmMyecTBO MNpunoxeHun B paboTe onpefensieTcs ToNbKo HeobXoOMMOCTbH WX
BBeAeHus B paboTy. [1pn oopMneHnm NpunoXeHusi ykasblBaeTCa He TONIbKO ero HOMep, HO 1
Ha3BaHWe npUIoXeHus, oTpaxawwero ero cytb. B kavectBe obpasua odopmneHus
NPUIIOXEHUN MOXXHO BOCMOMb30BaTLCS MPUIOXKEHUSMN JAaHHOIO METOLMYECKOro Nocodus.

12.4 Pe3ynbTaTbl OOy4YeHMA, XapaKTepusyrlwme rOTOBHOCTb BbINYCKHUKA K
npoceccuoHanbLHOWN AeATEeNIbHOCTU, NpoBepsieMble Ha 3awuTte BKP:

Koapbl Koa n HammeHoBaHne
KOMMNEeTEHL N NHOMKATOPOB AOCTMKEHMS KOMNETEHLMN

OlMK-1.1 Pewaet TunoBble 3agadM C YYETOM OCHOBHbIX MOHATUA U OOLMX 3aKOHOMEPHOCTEWN,
CcopMynMpOBaHHbIE B paMKkax 6a30BbIX ANCLMNINH MAaTEMATHKN, MHPOPMATUKN U €CTECTBEHHbIX HayK.
OnK-1 Or1K-1.2 MNpuMeHsieT cucTeMHbIM noaxoa Ans hopmanusaumm npuknagHbix 3agad.

OrK-1.3 OcywiectBnsieT BbIOOP COBPEMEHHbLIX MaTeEMaTMYECKMX WHCTPYMEHTalnbHbIX CPeacTB Aans
00paboTkM U3y4yaembiX [daHHbIX B COOTBETCTBMM C TOCTaBIIEHHOM 3ajayen, aHanuMsupyet 1
WHTEPNPETUPYET MOJTyYEHHbIE pe3ynbTaThl




OlK-2.1 CoBeplueHCTBYeT W peanuayeT HOBble MaTemMaTuyeckue MeToAbl aHanvsa, Bu3yanusauum u
06paboTKM pasnUyHbIX TUNOB MHOPMALIMK.
OlMK-2.2 O6ocHoBbIBAaeT U TeCcTUPYeT Marematuyeckme MeTodbl C MNPUMEHEHMEM COBPEMEHHbIX

OfK-2 KOMMbIOTEPHbIX TEXHONOMI U NAKeTOB NPUKIagHbIX NPOrpamMm.

OllK-2.3 PaspabaTbiBaeT cneunanbHoe matemaTuyeckoe obecnevyeHve CUCTEM aHanusa, onTuMu3auuu,
ynpasnexHusl, NPUHATUSA pelleHnii 1 o6paboTkm nHdopmMaLmm.

OlK-3.1 AHanuanpyeT OCHOBHble KNacCbl MaTemaTU4ecKMx Mopenend U COBPEMEHHbIE TEXHOMOornu
MaTemMaTM4eCcKoro MOAENMPOBaHWsA C Lenblo Bbibopa NOAXOAsWEN MOAENU ANS pPeLlleHUs KOHKPETHON

OMNK-3 npuknagHomn 3afgayvm B obnact npodeccnoHanbHON AeATENBHOCTY.

OlK-3.2 TMpumeHsieT TeXHOMNOrMM MaTeMaTM4eCKOro MOAENVPOBAHUSA U BbIYUCIUTENBHOIO 3KCNEepUMeEHTa
Ons NpoBeAeHUSA KOMMNIEKCHOMO UCCNeaO0BaHNS Hay4YHON NN TEXHUYECKON Npobnemsl.

Ol1K 3.3 PaspabatbiBaeT MeToabl ANS OLEHKM Ka4yecTBa U aAeKBaTHOCTU MaTeMaTMYecKkux Mogenen.
OlK-4.1 [eMOHCTpUpyeT 3HaHWs OCHOBHbIX MeTodOB noucka, cbopa, XxpaHeHus, ob6paboTku,
npeacTaBneHns u pacnpocTpaHeHnst MHOPMaLuK.

OnK-4 OlK-4.2 PewaeT 3agaun no achpeKTUBHOM OpraHn3aumMm MHGOPMAaLMOHHOIO npouecca Ansi CHMKEHUS
3aTpaT pecypcos.

OlK-4.3 PewaeTt 3agayn npodeccrmoHanbHoOW AeATenbHOCTU C y4eToMm TpeboBaHWn MHEOPMAaLMOHHOW
BesonacHocTu.

MK-1.1 MpoBoanT MHMOPMAaLIMOHHbLIA NOWUCK ANS peLleHns uccrnenoBaTenbCckux 3agady ¢ UCNonb3oBaHMEM
OTKPbITbIX ICTOYHMKOB MHpOpMaLIMK 1 cneumMannampoBaHHbix 6a3 AaHHbIX.

MK-1 MK-1.2 Ananusmpyet n obpabaTbiBaeT MHDOPMaLMIO N0 TEMaTUKE NCCNEAOBaHNNA.

MK-1.3 BblbypaeT meToabl peLueHus NOCTaBMEHHON 3a4ayM C YYETOM WMMEILLMXCA PecypcoB, a Takke
TeopeTnyeckoro o606LLEeHNS HayYHbIX AaHHbIX, Pe3yrnbTaToB 3KCNEPUMEHTOB U HABMIOAEHUNA.
MK-2.1 ®opmupyeT nnaH NpoBeAEHNSA Hay4YHO-MUCCrenoBaTenbCknx pabor.

MK-2 MK-2.2 OpraHnsyet cbop ¥ un3y4yeHWe Hay4YHO-TEXHUYECKOW WHpopMaLMn Mo TemMe MpoBOAUMBIX
nccnegoBaHni n pa3paboTok.

MK-3.1. Vicnonb3yeT coBpeMeHHbIE METOAbI aHanuaa nHgopmaummn Ans o6paboTkn AaHHbIX, MONYYEHHbIX
B pamMKax NpoBeAEHHbIX UCCNEAOBAHNN.
MK-3.2. VIHTepnpeTupyeT nony4veHHble pe3ynbTaTbl WCCNEeAOoBaHWW, AenaeT BblBOAbl, paspabaTtbiBaeT

MK-3 pekoMeHaaLmu.

MK-3.3. CocTaBnsieT oTyeThl, 0630pbl, pedepaTbl N0 TEMaTVKe NPOBOAMMbIX MCCMefoBaHWN, yyacTByeT B
paboTe Hay4HbIX CEMUHAPOB, HAy4YHO-TEXHNYECKMX KOH(DEPEHLMIA.

MK-4.1. TMpoBoguT wuccrnegoBaHuss B obnactn paspaboTku HOBbIX WHCTPYMEHTOB W MeTOAOB
OOKYMEHTUPOBAHUS CYLLECTBYHOLUMX OM3HEC-MPOLECCOB OpraHu3aumMmM 3akas3yuka, WHCTPYMEHTOB W
METOOOB  MPOEKTUPOBaHWA WM ajanTaumMum  OWM3HeC-MpoLEeccoB  3aKka3yuMka K  BO3MOXHOCTSIM
NHMOPMALMOHHBIX CUCTEM.

MK-4 MK-4.2. PaspabaTbiBaeT WMHCTPYMEHTbI W MeETOAbl MPOEKTUPOBaHUSA, OM3HEC-NpoLEeCcCOoB 3aka34yuka,
OCYLLECTBNSIET  OpraHuM3auMoOHHOE U TexHonorudeckoe  obecrnedeHne  3aKynok,  ynpaBnsieT
3hheKTMBHOCTLIO paboThl NepcoHarna B NPOeKTe.
MK-4.3. OcywectBnaer pabotbl nNo moanduUKauum u CONPOBOXAEHMIO WHM(OPMALIMOHHBIX CUCTEM,
aBTOMAaTU3UPYIOLLMX 3a4a4M OPraHM3aLUMOHHOrO ynpaBneHns n GU3HeC-NpPoLecchl.
MK-5.1 YnpaBnseTt npoueccom apantaumm TpeboBaHWM 3aka3ymka K BO3MOXHOCTAM WMH(OPMaLMOHHbIX
CUCTEM, aBTOMaTU3NPYIOLLUX 3a4a4N OPraHN3aLMoHHOIO ynpaBreHnst 1 GusHec-npoLecehbi.

K5 MK-5.2 YnpaengeT npoueccamu CO3[aHWs apxXvMTEKTypbl, Au3alHa W npoToTuna  MHOPMAaLMOHHbIX

cUCTEeM, aBTOMATU3MPYIOLLMX 3a4auM OpraHU3aLMoHHOrO ynpaBreHms u GuaHec-npoLeccs.
MK-5.3 YnpaBnsieT npoueccamv TECTUPOBAHUS, Pa3BepTbIBAHWS U COMNPOBOXAEHUSA  MHMOPMALMOHHbIX
CUCTEM Y 3aKa3yvka, aBTOMaTU3NPYIOLLMX 3a[ja4m OpraH13aLMOHHOIO YNpaBneHns U GU3Hec-NpoLEeCCh!.

12.5. MNpouenypa 3awmtbl BKP n MeToanyeckue pekomeHgauum Ansa cTygeHTa

3awmta BKP nposoautca B cooTBeTCcTBUM C [lonoxeHnem O nopsigke nposeneHus
rocyaapCTBEHHOM WTOroBoW atTectaumMm no obpasoBaTesibHbIM NporpaMmmMamM  BbICLLErO
obpasoBaHns — nporpammam Gakanaepuarta, nporpaMmmamMm chneumanutetTa U nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHusepcuteta [ Bl'y 2.1.28 — 2018.

12.6. ®oHA OLEeHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. MpumepHbIN NepeyeHb BONpocoB Ha 3awmTte BKP

— ObocHoBaHMe BbIbOpa MaTemMaTMYECKOro MHCTPYMEHTapusa Ang peweHna 3agad BKP.
— O6ocHoBaHuWe Bbibopa A3blka NPOrpamMmMMpPOBaHNA NS peLleHnst nocTaBneHHbIx B BKP

3agau.

- Haquaﬂ HOBWM3HA NpoBeaeHHOro nccrnegoBaHuA.




— [NpakTnyeckas 3Ha4YMMOCTb UCCIeAOoBaHUS.

— O630p nuTepaTtypbl N0 NPOBEAEHHOMY UCCEL0BaHMIO.

— OueHka agekBaTHOCTM MOCTPOEHHbLIX MaTEMATUYECKUX MOLENEN.

— OBnacTb NpakTU4eCcKoro NPUMEHEHUS pe3yrbTaToB UCCNEA0BaHNS.
— Kopp€eKTHOCTb MCNoNb30BaHMSA HaYanbHbIX CTAaTUCTUYECKUX OAHHbIX.
— O6oCHOBaAHHOCTL CCOOPMYNMPOBAHHbLIX NPaBun (akCMOM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[Ons oueHnBaHWA pe3ynbTaToOB 3aWuUTbl BbINYCKHOM KBanuduKaumoHHON paboTbl
ncrnonb3yeTcs WwKana: «OTIINYHOY, «XOPOLLOY», «yOOBNETBOPUTESTbHOY,
«HeygoBneTBoputenoHo». COOTHOLWEHME LWKanbl OUEHWBaHUA pesynbTaToB  3alUThbl
BbIMYCKHOW KBanudukauMoHHON paboTbl M YPOBHA MOArOTOBNEHHOCTM oby4vatlueroca K
peLleHnto NnpodeccruoHanbHbIX 3agav:

LLikana oueHok XapaKkTepuctuka ypoBHS MOAroTOBIIEHHOCTM 0Gy4atoLLerocs K
peLLeHuNo NPodeCCMoHanbHbIX 3aaad

NpamoTHO ©  4yeTko  ccopMynMpoBaHa  MOCTAHOBKA  3adauw,
NPOAEMOHCTPUPOBAH BbICOKMIA YPOBEHb FOTOBHOCTU UCMONb30BaTh HaBbIKK
BblOOpa, NPOEKTMpPOBaHWS, peanu3auuu, OLIEHKM KavecTBa M aHanvsa
achdhekTMBHOCTM nporpaMmHoro obecneveHus Ansa pelleHus 3agady B
pasnn4YHbIX NpeaMeTHbIX 06NacTsX, MPOAEMOHCTPUPOBAH BbICOKUA YPOBEHb
rOTOBHOCTM K WCMOMb30BAHNIO OCHOBHbIX MoAernen WH(OpPMaLMOHHBIX
OT1nnyHo TEXHOMOrMA ©n CcrnocoboB WX MNPUMEHEHUS NS pelleHus 3agjad B
npeamMeTHbIX 00MacTsX, BbIsIBIieHA SPKO BblpaXXeHHasi CMoCOBHOCTb K
camoopraHm3auum n camoobpas’oBaHMiO, YETKO U KaYeCTBEHHO W3MOXEH
mMaTepman paboTbl, YEeTKO K KBanMULUPOBAHHO AaHbl OTBETblI Ha BCeE
OOMOSHUTENbHbIE BOMPOCHLI, OT3blIB HOCUT MONOXUTENbHLIA XapakTep
O6sa3aTenbHO Hannyne He MeHee ABYX nNybnukauumn no Tematuke BKP B
n3gaHusx, uHgekcnposaHHblx B8 PUHLL.

KoppekTHOo chopmynupoBaHa NnocTaHOBKa 3agauu,
NPOAEMOHCTPUPOBaHa TrOTOBHOCTb  WMCMONb30BaTb  HaBblkM  BbIOOPA,
NPOEKTUPOBaHMS, peanusauuu, OLIEHKM KayecTBa WU aHanusa
achbcpexkTMBHOCTM nporpaMmmHoro obecnevyeHus aOna pelwleHus 3ajady B
pasnU4YHbIX NpeaMeTHbIX 06nacTax, NPOAEMOHCTPUPOBAHA TFOTOBHOCTb K
MCMONb30BaHUI0 OCHOBHbLIX Mogenen WHPOPMALMOHHBbIX TEXHONOMUA U
Xopouo cnocoboB MX MPUMEHEHUs Ans pelueHus 3a4ad B NpeAMeTHbIX obnacTsx,
BbIsiBNIEHa CMOCOOHOCTb K CaMOopraHnsaumm n camoobpas3oBaHuio, YETKO U
Ka4YeCTBEHHO W3NoXeH MaTepwan paboTbl, He Ha BCe AOMOSIHUTENbHbIE
BOMPOCHI [aHbl MCYepPNbIBalOLWME OTBETHI, UMEKTCA NPEeTEH3UN K 0ObeMy
BbIMONTHEHHOW  paboThbl, OT3bIB  HOCUT  MOJIOKUTENBHbLIN  XapakTep
O6Gsi3aTenbHO Hanuune He MeHee ogHol nybrnvkaumm no Tematuke BKP B
n3gaHusx, nHgekcnposaHHbix B PUHLL.

KomneTeHTHOCTL B NpeaMeTHOM obnactu npoaeMOHCTpUMpoBaHa
HeJoCTaTOYHO, MOCTaHOBKAa 3ajayn copMynvMpoBaHa pacnbiBYaTo,
HeJOCTAaTOYHO YEeTKO MPOAEMOHCTPMPOBAHA TFOTOBHOCTb UCMONb30BaThb
HaBblKM BblOOpa, MNPOEKTUPOBAHMUS, peanusaunn, OLEHKM KavecTBa WU
aHanu3a 39d@EKTMBHOCTN NporpaMMHOro obecneyeHnss Ons pelleHus
3afay B pasfMyHbIX NpeamMeTHbIX 0bnacTsx, BbIsIBNEHbl HE3HAYUTENbHbIE
npobenbl B TOTOBHOCTM K WCMONb30BAHUKO  OCHOBHbIX  MOZEenemn
MHAOPMALIMOHHbBIX TEXHOMOMMIA U CNOCODOB X MPUMEHEHUA AN peLleHus
3ajady B NpegMeTHbIX 00nacTsiX, BbIABNEH HEBBLICOKUA  YPOBEHb
CNOCOBHOCTEN K CcamMoopraHMsaumMm W caMooOpa3oBaHWO, W3NOXEHNe
MaTepmana paboTbl CcoAepXUT HedeTkue OopMynUPoOBKU U ABNSeTCH
HenocnegoBaTeNbHbIM, OTBETbI HA AOMONHUTENbHbIE BOMNPOCHLI HEMOSHbIE

YAoBneTBOpUTESILHO




nnn cogepxart HEeTO4YHOCTU n ownboYHble yTBEpXaeHua, OaH
NONOXUTENbHbLIN OT3bIB

Husknit ypoBeHb KOMMNETEHTHOCTU B NMpeaMeTHOW o6acTu, NocTaHOBKa
3agaun chopMynmMpoBaHa HEYeTKO U C MOTPeLlHOCTSIMU, HU3KUIA YPOBEHb
TEOpeTUYeckon M NpPaKTUYecKon MNOATrOTOBKM, HeoocTaTouyHoe BrageHue
HeynoBneTtsopuTensHO WM HEWCMNOMb3OBaHWe COBPEMEHHbIX WHM(OPMALIMOHHBLIX TEXHOMOMN,
M3noxeHne MaTtepuana paboTbl COAEPXUT HeyeTkne POPMYNUPOBKM W
OLINGOYHbIe YTBEPXKAEHMUs, AaHbl HEBEPHbIE OTBETbl Ha AOMNOMHUTESbHbIE
BOMPOCHI.

12.7. NepeyeHb y4ebHOM NuTEpaTypbl, pecypcoB ceTn «MHTepHeT», He0BXO0AUMbBIX

ANA NoAroToBKM K 3awmTe u npoueaypsl 3awmtbl BKP
a) OCHOBHad nuteparypa:

Ne n/n NcTouHumk
OcHoBbl  MH(pOpMaLUMOHHO-BMBMorpadmnyecknx 3HaHwWi:  ydyebHo-meTogmyeckoe nocobue /
E. IN. 'puwwuHa [n gp.]. — BopoHex : BopoHeXCcKuii rocygapcTBeHHbIn yHuBepceuteT, 2015, — 38 c.
5 MeToguyeckne ykasaHusi No 0QOPMIIEHMIO KYPCOBBLIX M BbIMYCKHbIX KBanNM@UKaLMOHHbIX paboT:
YyebHo-MeTogmyeckoe nocobue. — BopoHex: nsgarensckun gom By, 2019. — 48 c.
Hoswukos, 0. H. MNogrotoBka u 3awmTta maructepckmx amcceptauuin n 6akanaspckux paboT :
yyebHo-meToanydeckoe nocobue / HO. H. HoBukoB. — 2-e usg., ctep. — CankT-IeTepbypr : JlaHb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NEKTPOHHO-

bubnuoteyHaa cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ans
aBTOpPM3. NONb30BaTENEN.

1

6) pononHuTenbHasa nuTeparypa:

Ne NcToYHMK
n/n

duckanos, B. [1. HayuyHo-uccnegoBatenbckasi pabota MarucTpaHToOB M NOArOTOBKA

4 MarucTepckon aucceprtauuu : ydebHoe nocobue / B. [1. duckanos. — Bonrorpag : BFTAOK,
2018. — 156 c. — TeKcT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnunoteyHasa cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: Ans asTopus. Nonb3oBaTenen.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-0OpasoBaTenbHble pecypchbl (0OduLmnanbHble pecypCbl UHTEPHET):

Ne n/n Pecypc

CT BIy 2102 - 2015. Cwucrema MeHegkmeHTa kadectBa. WTOIMOBAA
FOCYOAPCTBEHHAA ATTECTAUMA. O6wme TpeboBaHuA K copepXaHuio W nopsigok
npoBeaeHus. — BopoHex : BopoHexckui rocyaapctBeHHbI yHuBepcuTeT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

FOCT 7.1-2003. Bubnwuorpaduyeckass 3anucb. bubnuorpaduyeckoe onucaHve. Ob6ime
6 TpeboBaHusa 1 npasuna coctaenenns. — Mockea : CtangaptuHdgopm, 2010. — 47 c.

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

FOCT 8.417-2002. TocymapcTBeHHast cucTema obecrneyeHusi €fuHCTBA W3MeEpEHUN.
7 EnnHuupel BenuunH. — Mockea : CtangapTuHdgopm, 2010. — 32 c.

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

FOCT 19.402-78. EguHasa cuctema nporpammHon pokymeHtauum (ECIMO). OnucaHue
nporpammbl.— URL: http://www.internet-law.ru/gosts/gost/24728

Mpumepbl Gubnuorpaduryeckoro onvcaHms.

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

OO6yyvatoLwmincs AoNONHUTENBHO MCMONb3yeT NUTEpPaTypy, COOTBETCTBYIOLLYIO TEeMaTuke
BKP.

12.8. UHhbopmaLMOHHbIe TEXHONOrMU, UcnosibdyemMble AnA NOAroTOBKU K 3aliuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe obecne4vyeHne n MHGOPMaLMOHHO-
cnpaBoO4YHble CUCTEMbI



O6pasoBaTenbHbI nopTan «ANeKTPOHHbIN yHMBepcuTeT BIMY».
URL: https://edu.vsu.ru/;
OnNeKTpOHHblIE BUBNMOTEYHbIE CUCTEMDI:

- 9BbC «YHuBepcuteTckas bubnuoteka onliney,
- OBbC «KoHcynbTaHT cTyaeHTar,
-3BC «JlaHb».

MporpammHoe obecneveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OPUCHBLIX NPUNOXeHUN ans paboTbl C
AokymeHTamu, Tabnuuamm n 1.n. (MonOdwmc, LibreOffice), O Adobe Reader, uHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, O
Anylogic, Python (gonyckaeTtcs 3ameHa cneumanuampoBaHHoro MO BUpTyanbHbIM aHanorom).

12.9. MaTepuanbHoO-TeXxHU4eckoe obecneyeHue:

CrneumanusnpoBaHHaa  Mebenb,  komnbooTep  (HOYTOYK), MynbTUMEANNHOE
obopyaoBaHue (NPOEKTOp, 3KpaH, CpeacTsa 3ByKOBOCMNPOU3BEAEHWS).

13. OcobeHHOCcTM npoBeaeHusa M'MA gna nuy ¢ orpaHU4eHHbIMU BO3MOXXHOCTAMM
300pOBbS U UHBaNUAoOB

Ana oby4varowmxca u3 yucna nuy, ¢ OrpaHUYeHHbIMU BO3MOXHOCTSIMU 340pPOBbSA U
nHBanuagoB MMA npoBoanTca ¢ Y4ETOM OCOBEHHOCTEN MX MCUXOMPU3NYECKOTO pas3BUTUSA, UX
WHOMBUAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUMS 3[40pPOBbsl, a TakKkKe B COOTBETCTBUM C
TpebOBaHNAMK, U3NOXEHHbIMM B NyHKTe 7 [lonoxeHnsas o nopsgke npoBedeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTernbHbIM NporpaMmamMm  BbICLLEro
obpasoBaHuss — nporpammam Oakanaspuarta, nporpammam crneyuanutetra M nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.
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