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.

18.04.2025 .
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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
mexaHukn (npotokon Ne 9 ot 18.04.20245

Yyeb6HbIN roa: 2026/2027



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. MecTto rocynapcTtBeHHOM UTOroBon artrectauum B cTpyktype OIMOI: 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

OriK-2 CnocobeH coBepLUeHCTBOBaTb M peanv3oBbiBaTb HOBble MaTeMaTU4eCcKne MeTodbl peLleHns
npuKnNagHbIxX 3agay

CnocobeH paspabatbiBaTb MaTeMaTuyeckue MOLENV U MPOBOAWTL MX aHanva Mpu pelleHun 3agay B
obnacTtn npodeccmoHanbHoM eaTenbHOCTH

CnocobeH komMbGuHMpoBaTb W aganTMpoBaTb CyllecTByloWwmne UHPOPMaLMOHHO-KOMMYHUKALMOHHBbIE
OliK-4 TEXHOMNOMMM ANS pelleHus 3agadv B obnactn npodeccnoHanbHON AeATenbHOCTM C y4eToM TpeboBaHui
MHopMaLMOHHON 6e3onacHoCTH

lNpodeccrnoHanbHble KOMNEeTEHLN

OrlK-3

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

MK-2 CnocobeH ocyLLecTBNSITb HAyYHOE PYKOBOACTBO NPOBEAEHNEM UCCIEOO0BaHWI MO OTAENbHBIM 3a4a4am

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

MK-4 CnocobeH BbINONMHATL paboTbl MO CO34aHUI0, MOAMdUKALMM U COMPOBOXAEHUIO WMH(OPMALIMOHHbIX
CMCTEM, aBTOMATM3NPYHOLLMX 3a4a4M OpraHU3aLMoHHOIO yrnpaBneHus 1 GusHec-npoLecchl

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 o06si3atenbHO NpoxoauT MNPOBEPKY OPUrMHANbHOCTM B cucTeme AHTunnarmart.
PekomeHayeMbii NPOLIEHT OPUrMHaNbHOCTM TEKCTAa, BKMOYas camouuTUpoBaHue, CocTaBnseT
He meHee 70%.

- pekoMeHOyeMoe KONMMYEeCTBO UCMOSNb3yEMbIX UCTOYHUKOB - HE MeHee 15; npu 3TOM
CCbISIKW Ha WHTEepPHEeT-pecypcbl OOMMKHbI cocTaBnAaTb He 6onee 50% ot obwero 4nicna
NCTOYHMKOB.



- obsasatenbHbiM 3nemeHToMm BKP ABMSETCA npoBedeHVe  BbIYMCITUTENbHOro
3KCMNepuMeHTa C MOMOLLbIO CaMOCTOSATENBbHO pa3paboTaHHOro NporpaMMHOro npoaykra mnw/
N C NOMOLLbIO CUCTEM KOMMBIOTEPHON MaTEMaTUKN N NAKeTOB MHXEHEPHbIX NPorpamMm.

- HeobXxoAMMbIM YCrOBMEM MNOMyYyeHUst oueHkn «OTNUYHO» ABMSIETCA Hanuune He
MeHee OByx nybnukauum no Tematmke BKP B usgaHuax, mHaekcupyembix B PUHL, a
NoSTly4YEHMsT OLIEHKN «XOPOLLO» - Hanuyve He MeHee OAHON nybnukauuu.

- npu opopmneHun BKP pekomeHOyeTcs npuaepXmBaTbCs akTyarbHbIX METOAUYECKUX
yKasaHui.

12.1 MNopsipok BbinonHeHust BKP

MoarotoBka BKP BbinonHAeTca obyyalolwmmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
oby4yeHns, ABNSETCA MNPOBEPKOM KayecTBa  MOSIyYEHHbIX TEOPETUYECKUX  3HAHWUMN,
NPaKkTU4EeCKNX yMEHUM n HaBbIKOB, ChopMMpPOBaAHHbIX OOLLEKYITbTYPHbIX
N npodeccrnoHarnbHbIX KOMAETEHLMIA, NO3BONAIOLWMX peLllaTb NpodeccruoHarbHble 3a4a4n.

Y1BepxaeHne tem BKP, HasHauyeHue pykoBoauTeneun, opraHusauuns BbinonHeHuss BKP
onpegenseTca TpeboBaHUAMMU, WU3MOXEHHbIMXU B [loNOXeHUM O nopsiake npoBeaeHns
rocygapCTBEHHOM MWTOroBOM aTTectauum no obpasoBaTenbHbiM MporpaMmMam  BbICLLErO
obpasoBaHna — nporpammam Gakanaspuarta, nporpamMmmam cheuuanuteta 1M nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmnte BKP gonyckaetcsa oby4valolmnines, ycnewHo 3aBepLumnBLLINA B NOSTHOM obbeme
ocBoeHne OOl B COOTBETCTBUM C Y4eOHbIM MMAHOM, MOSTHOCTBIO BbINOSIHMBLUMW 3ajaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (pbakynbTeTa NpUKNagHOM MaTemMaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aseayrowmx kadpengpamu. lNepeyveHo Tem BKP
A0BOOMTCA OO0 cBeAeHus obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

[MepeyeHb nNpUMeEpHbIX TeM  MarnucTepckux  gucceptaumn  paspabaTbiBaeTcs
npenogasatenaMn  Bblnyckawowen kKadegpbl. [llpumepHasa TemaTvka  MarMcTepcKmx
auccepTtaumMi  obcyxpgaeTcss Ha 3acefaHuy  BblNyckalowen kKadedpbl W yTBepXKpaeTcs
3aBeayroLwmm Kageapon.

3apaHue Ha BbinonHeHne BKP BbigaeTcsa cTyaeHTy nocne yTBepXaeHust TEMbl YUYeHbIM
coBeTOM dhaKkynbTeTa NPUKIagHOM MaTeMaTUKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— NHdopmaumoHHas aHanuTuka esaTenbHOCTU NpeanpusaTUil n opraHn3awmi.

— LlndbpoBnsaumst IKOHOMUYECKUX OO BEKTOB 1 MPOLIECCOB.

— CoBepLueHcTBOBaHME MEeXaHU3MOoB yrnpasneHus coumnanbHO-3KOHOMUYECKMX
npoueccamm u obbekTamMm Ha OCHOBE MaTeMaTU4ecKoro MOoAenuMpoBaHus, 06paboTku
O0nbLUMX JAHHBIX Y UCNOMBb30BaHUS MHEOPMALMOHHBIX TEXHOMOMNNA.

— PeleHne npon3BoaCTBEHHbBIX M SKOHOMUYECKMX 3a4a4y C UCMNOSIb30BAHNEM TEXHOMOMI
MaLUMHHOro 0by4eHus.

— PaspaboTtka n aBTOMaTU3auUA MWHTENNEKTyanbHbIX CUCTEM MOAAEPXKKA MNPUHATUS
peLleHnn B 9KOHOMMUKE.

— MMmntauymoHHoe MoaennupoBaHUe CROXHbIX AKOHOMUYECKNX OO BEKTOB M MPOLIECCOB.

— ABTOMaTM3aumsa GU3Hec-NpoLLECCOB NPESNPUATUN..

— Mogenu, metoabl U MHPOPMALMOHHBIE TEXHOSIOTUU MPUHATUSA pPELLEHUA B YCHOBUSIX
HeonpeaeneHHOCTH.

— Mopgenu n cuctemMbl HEYETKOro ynpasneHus.



— OKOHOMWYECKOE MPOrHO3MPOBaAHME Ha OCHOBE aHanmu3a u ob6paboTkm 6onblimnx
AaHHbIX.

— PoboTunsaums 6usHec-nporecca Ha NnpeanpuaTuun.

— ABTOMaTmM3aumsa y4yebHoro npouecca Ha nnatgopme 1C.

— PaspaboTka cuctembl xpaHeHus n 06paboTkn JOKYMEHTOB KagacTpa HEOBMXUMOCTHU C
npuMmeHeHnem web-TexHonormn.

12.3 Ctpyktypa BKP

Ctpykrypa BKP:

— TUTYNbHbIW JIACT;

— cofepxXaHue;

— CMNCOK COKpaLLLEHWNI (ecriv B 3TOM €CTb He0BXxoaANMOCTb!);
— BBEEHME;

— OCHOBHas 4acTb;

— 3aKrYeHne;

— CMUCOK UCMNOSb30BaHHbIX MCTOYHUKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHne BKP.

Tpeb6oBaHus k cTtpyktype BKP:
CopepxaHue BKOYaeT HaMMeHOBaHMS BCeX pasdenos, nogpasaenos (rnas, naparpados),

NYyHKTOB (€CNM OHN UMEIDTCSA) C YKa3aHNEM HOMEPOB CTPaHWL, Ha KOTOPbIX pa3MeLLaeTcs Havano
MaTepuana pasgena, nogpasgena, rmnasbl, naparpada, nyHkta. Bo BBegeHun obocHOBbLIBaETCS
BbIOOP TEMbI, ONPeAENsAEMbI €€ akTyanbHOCTbIO, hopMynupytoTcs npobnema u Kpyr BONpOCOB,
HeoOXoOMMbIX ANA ee pelleHud; onpefenserca uenb paboTbl C ee pacyneHeHnem Ha
B3aMMOCBSI3aHHbLIN  KOMMMIEKC 3adad, noanexawmx peweHuto, AOns  packpbiTUst TEMb;
yKasbIBalOTCA OOBLEKT WUCCneaoBaHWd, WUCNOMb3yemMble MEeToAbl aHanu3a W nuTepaTtypHble
NCTOYHUKM; onpeaensaeTcst CTpyKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs cogepkaHne BbIMyCKHOM KBanumkaumoHHon paboThbl.

lMepBas rnaBa HOCUT, KaKk nMpasuro, obueTeopeTndecknin (MeToaoNIorMYyeckui)
xapaktep. B Heln Ha ocHoBe u3ydyeHuss paboT OTEeYECTBEHHbIX W 3apybexHbiX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb uccregyemon npobnembl, paccMaTpuBaroTCs
pasnuyHble noaxodbl K pPELUEeHW0, OaeTcs MX oueHka, OOOCHOBbLIBAKOTCA W M3naratoTcs
COBCTBEHHbIE MO3UUMM CTyAeHTa. JTa rfnaBa CRYXWUT TeopeTudyeckuM OoBOCHOBaHMEM
nccnegoBaHnin, NPOBEAEHHbIX CTYAEHTOM.

O6ocHoBaHme uenu BKP HeobxooMmo npoBOAMTb HA OCHOBE aHanu3a COBPEMEHHOrO
COCTOSIHUS U TEHOEHUUIN pa3BUTUS NPoGnembl.

Bo BTOpoM rnaBe npuMBOAUTCA MNOCTAHOBKA 3ajadvn, ee codepxaTernbHoe U
MaTemaTnyeckoe onmcaHue. [ina BKP, cBs3aHHbIX ¢ pa3paboTkon MHGPOPMaLNOHHBIX CUCTEM U
NCnosib30BaHMEM MHAOPMALIMOHHBLIX TEXHONOIMMI, B CoOAepXXaTenbHOM NOCTaHOBKE MPUBOLATCS
CCbIfIKM Ha OOKYMEHTbI, pernameHTupyoLmne npouecc pyHKUMOHNPOBaAHUSA NHEOPMALNOHHON
CUCTEMbI; OCHOBHblE MOKa3aTenu, KOoTopble [AOMMKHblI ObiTb AOCTUTHYTbI B YCHOBUSX
akcnnyataumMm UHOPMAaLMOHHOMN CUCTEMBbI; OFPaHUYEHNA Ha BpeMs pelueHUsi NoCTaBfIeHHON
3ajayun; CpoOKM Bblgaunm uWHGopMaumn; cnocobbl opraHvM3aumMmM guanora YeroBeka
C MHPOPMALIMOHHOM CUCTEMOW CpeAcTBaMyM  MMEKLWErocd MHCTPYMEHTapusi, onucaHue
BXOOHOM W BbIXogHOM uWHGopmaumm (dopma npeactaBneHna CoobLeHuin, onucaHue
CTPYKTYPHbIX €dnHWUL, NepuoauMYHOCTb Bblaadn MHGOPMAaLMU UMM YacToTa MOCTYMNeHns),
TpeboBaHna K opraHuM3aumm cbopa M nepefayn BXOLHOW MHOpMauUW, ee KOHTPONb W
KOPPEKTUPOBKA.



B maTtemaTnyeckon nocTaHOBKEe BbIMOMHAETCA (popmanusaumsa 3afayuv, B pesynbTaTte
KOTOPOW oOrpefensercsd COCTaB MNepeMeHHbIX, KOHCTaHT W WX Kraccudukaums, Buabl
OfPaHNYEHM Ha MepeMeHHble M MaTeMaTuyeckue 3aBUCUMOCTU MeXAy MepeMeHHbIMU.
YcTaHaBnuBaeTCcs Kracc, K KOTOPOMY OTHOCUTCA pellaeMas 3agada, W npuBoguTcd
CpaBHUTENbHbIM aHanM3 MeTodoB pelleHnsa Ans Bbibopa Hanbornee apdekTuBHOro meToaa.
MpuBognTcs 0BOCHOBaHME MNPUHATBIX OONYLUEHWA U NPeanocbIok npu opmanusaunm u
Bblbope MeToaa peleHus. OnpegenseTcs obwasa nocnefoBaTeNbHOCTb PELLEHNS 3a4a4u.

B aton Xe rnaBe npuBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHWUN, OnucaHue
paspaboTaHHbIX anropMTMoB, aHanm3 nx apgekTMBHOCTH.

Ona BKP, cBsasaHHbIX C pa3paboTkon MHEMOPMALMOHHBIX CUCTEM U UCMONb30BAHWEM
MH(OPMALMNOHHbBIX TEXHOSOMMIW, HEOBXOANMO YAENUTb BHUMaHMe Bonpocam opraHusauumn 6a3
AaHHbIX W 6a3 3HaHui, TpeboBaHMAM K opraHusaumm cbopa, nepegaydn WM KOHTpoOns
MHdOpMaUuK.

O6ocHoBaHMe BbIOOpa UnNn paspaboTkn TEXHMYECKOro obecneveHus MHPOpPMaLMOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHusaumm n yHKUMOoHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN STIOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNOYATb CTPYKTYPY NPOrpaMmMHO-MeTOLMYECKOro
KoMmnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanusaumm MOHUTOpa
ynpaBneHns: HWKHUMU YPOBHAMU MPOrpaMMHbIX MOAYIen, cnocodbl peanusauun mopayrnen
BBOJA U BbiBOAA MHGOpMaL UK.

Ecnu BKP nocesilieHa pelueHnio KOHKPETHOW MPUKNagHoOW 3ajadun, TO pesynbTaThbl
BbIYMCNUTENBHOIO 3KCNEePUMEHTa U/MNN aHanus pelleHns 3agayun uenecoobpasHo BbIAeNUTb
B OTAENbHYIO rnasy (pasgen).

TekcTbl nporpamMm OOpMAAOTCA B BUAE OTAESNbHOMO LOKYMEHTa M MoMeLwarTcs B
NPUNOXEHUN.

ObsaszatencHbiMn  gns BKP  aBnsaiTca  normyeckas CBA3b  Mexay  rnaBammu
1 nocrnegoBaTeribHOEe pas3BUTUE OCHOBHOW TEMbI Ha MPOTSKEHUN BCEN paboThl.

B 3akniyeHuM norvyecknm nocredoBaTtenbHO  M3naralTca  TeopeTudeckue U
npakTUyeckne BbIBOAbI M NPeafioXeHuUsl, K KOTOpbIM Mpuwen CTygeHT B pesynbTaTe
nccrnegosaHnda. OHU OOMKHbI ObITb KPATKUMW, YETKUMU, SalOWNMK NOSTHOE NpeacTaBneHne o
cogepXxaHun, 3Ha4MMOCTN, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTU pa3paboTok.

B npunoxeHus crnegyeT NOMECTUTb BCMOMOraTesnbHbI MaTepuan, KOTopbii npu
BKMIOYEHUN B OCHOBHYI 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHecTu:
NPOMEXYTOYHbIE TEeOopeTUYecKMe BbIKIMaAKM WM pacyeTbl, HeKoTopble [JoKa3aTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NporpamMmbl, UASKOCTPaLMM BCOMOraTefibHOro xapakrepa.

[MpunoxeHna pacnonararTca B NOpsAKe NOSBEHUS CCbINTIOK HA HUX B OCHOBHOM TeKCTe
paboTbl. KonmyecTBO NpunoxeHun B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTb WX
BBeAeHus B paboTy. [pn odopmMnieHnm NpunoXeH1s ykasbliBaeTCsa HE TOMbKO ero HoOMep, HO U
Ha3BaHWe npuUroXeHus, oTpaxawwero ero cytb. B kavectBe obOpasua odopmneHus
NPUIOXEHUN MOXXHO BOCMOMb30BaTLCS MPUOXKEHUSMN JAaHHOIO METOLMYECKOro Nocodus.



12.4 Pe3ynbTaTbl O0Oy4YeHUsl, XapaKTepusywliMe rOTOBHOCTb BbIMyCKHUKA K
npoceccnoHanbHON AeATEeNLHOCTHU, NpoBepsaemMblie Ha 3awuTe BKP:

Kogpbl Kog n HanmeHoBaHue
KOMI'IeTeHLI,VII;I MHOWKATOPOB OOCTUXEHNA KOMMETEHLNN
OlK-1.1 Pewaet TunoBble 3agadyM C YYETOM OCHOBHbIX MOHATUA U OOLWUX 3aKOHOMEPHOCTEWN,
CchOopMynMpOBaHHblE B paMKax 6a30BbIX ANCLMNINH MaTeMaTHKN, UHPOPMATUKN U €CTECTBEHHbIX HayK.
OnK-1 Or1K-1.2 MpuMeHsieT cucTeMHbIA noaxoa Ans dopmanusaumm npyknagHbix 3agad.
OlK-1.3 OcywectBnsieT BbIOOP COBPEMEHHbIX MaTEMaTUYECKUX WHCTPYMEHTamnbHbIX CPEeAcTB Anst
00paboTkM u3yyaeMbIX [daHHbIX B COOTBETCTBMM C TOCTaBMEHHOM 3ajayen, aHanusupyeTt 1
WHTEpNpeTUpyeT NoNyyYeHHbIe pe3dynbTaThl
OllK-2.1 CoBepLueHCTBYEeT M peanu3yeT HOBble MaTemMaTuyeckne MeTOoAbl aHanu3a, Bu3yanu3auum u
06paboTKM pa3nNnyHbIX TUNOB MHOPMAaLIMK.

OMK-2 OlK-2.2 OGOCHOBbIBaeTV U TecTupyeT maTemaTuyeckne meToabl C MPUMEHEHVMEM COBPEMEHHbIX
KOMMbIOTEPHBIX TEXHOMNOMUIA M NaKeToB NPUKNaAHbIX Mporpamm.

OlK-2.3 PaspabaTbiBaeT cneuvanbHoe mateMaTMyeckoe obecneyeHve CUCTEM aHanumsa, onTMMMU3auuu,

ynpaBnexHus, NPUHATUS pelleHnii 1 ob6paboTkm nHdopmaumm.

OrlK-3.1 AHanuanpyeT OCHOBHble KNacChbl MaTeMaTU4eCKMx MoAeriell n COBPEMEHHbIE TEeXHOMOornu

MaTeMaTMYEeCKOro MoAenMpoBaHUsA C Lenbio Bblibopa MOAXOAsAWeN MOAenu Ans peLleHUust KOHKPETHOW
onK-3 npuknagHomn 3agayvm B o6nactn npoheccnoHanbHON AeATeNbHOCTY.

OlK-3.2 TMpumeHsieT TeXHOMNorMM MaTeMaTM4ecKoro MoAENMPOBaHUS U BbIYUCITUTENBHOMO 3KCNEepUMeHTa

ONsi NpOBEeAEHMS KOMIMITEKCHOMO UCCNEA0BaHUS HAYYHON UMM TEXHUYECKOWN NPOOnemsl.

Or1K 3.3 PaspabatbiBaeT MeTOAbl AN OLIEHKM Ka4yecTBa M ageKBaTHOCTM MaTeMaTUYECKUX Mogenen.

OlK-4.1 [emOHCTpMpyeT 3HaHMs OCHOBHbIX METOAOB mMoucka, cbopa, xpaHeHus, 0b6paboTku,

NnpeacTaBneHns 1 pacnpocTpaHeHns MHpopMaLun.

OnK-4 OlK-4.2 Pewaet 3agaun no adpdeKTMBHOW opraHm3aumn MHOPMaLMOHHOro npouecca Ans CHMKEHUS
3aTpaT pecypcos.

OlK-4.3 PewaeTt 3agayn npodeccrmoHanbHoW AeATENbHOCTM C y4eToM TpeboBaHu MHEOPMaLVOHHON
6e3onacHoCTy.

MK-1.1 MpoBoAUT MHOPMALMOHHBIA MOUCK AN peLleHns UccrnefoBaTeNbCknx 3a4ad ¢ MCNOfb30BaHNEM
OTKPbITbIX MICTOYHMKOB MHPOPMaLUN 1 cneunannaMpoBaHHbix 6a3 AaHHbIX.

MK-1 MK-1.2 AHanuaumpyeT n o6pabaTbiBaeT MHPOPMaLUIO N0 TEMATUKE UCCINELOBaHNNA.

MK-1.3 BblbrpaeT meToabl pelleHus NMOCTaBEHHOM 3a[ayv C YY4ETOM UMEILLMXCS PEeCcypcoB, a Takke
TeopeTnyeckoro o606LLEHNS HAaYYHbIX AAaHHbIX, Pe3yrbTaToB 3KCNEPUMEHTOB U HAOMHOAEHWIA.
MK-2.1 ®opmupyeT nnaH NpoBeAeHNS Hay4YHO-MccregoBaTenbckux pabor.

MK-2 MK-2.2 OpraHnsyer cbop n uU3y4yeHMe Hay4YHO-TEXHWYECKOW WHpopmMauMnm Mo TemMe npoBOAUMBIX
nccnegoBaHni n pa3paboTok.

MK-3.1. Vicnonb3yeT coBpeMeHHble METOAbI aHanusa nHgopmaummn Ans 06paboTkn AaHHbIX, MONYYEHHbIX
B pamMKax NMpoOBeAEHHbIX UCCNEOOBAHNN.
MK-3.2. UHTepnpeTnpyeT nonyyeHHble pes3ynbTaTbl UCCNEAOBaHWA, AenaeT BbiBOAbI, pa3pabaTbiBaeT

MK-3 pekoMeHZaLmu.

MK-3.3. CocTtaBnsieT oT4yeThbl, 0630pbl, pedepaTbl N0 TEMATUKE NPOBOAUMbIX UCCIENOBaHUN, y4acTByeT B
paboTe Hay4YHbIX CEMUHAPOB, HAYYHO-TEXHNYECKUX KOH(DEPEHLIMIA.

MK-4.1. TpoBoauT wnccnepoBaHus B obnactn  paspaboTku HOBbIX WHCTPYMEHTOB W MeETOA0B
OOKYMEHTUPOBAHUST  CyLLECTBYIOLWMX OU3HEC-MPOLIECCOB OpraHu3auuyM 3akasyuka, WHCTPYMEHTOB U
METOOOB  MPOEKTUPOBaHWA WM ajanTaumMm  OWM3HeC-MpoOLECCOB  3aKka3uuMka K  BO3MOXHOCTSIM
MHOPMALMNOHHBIX CUCTEM.

MK-4 MK-4.2. PaspabaTbiBaeT WMHCTPYMEHTbI U MeETOAbl MPOEKTUPOBaHUS, OM3HEC-NPOLECCOB 3aka3uyuka,
OCYyLLEeCTBNSET  OpraHuM3auMoHHOe U TexHonormdeckoe  obecnedyeHne  3aKynmok,  ynpaBnseT
3P EKTMBHOCTEIO paboTbl NEpCOHana B NpoeKTe.
MK-4.3. OcywectBnger pabotbl nNo mMoandUKauuM U COMPOBOXAEHMIO WHM(OPMALIMOHHBIX CUCTEM,
aBTOMATU3NPYIOLLMX 3aa4M OpraHM3aLMOHHOro yrpaBneHnst n GU3Hec-npoLecchl.
MK-5.1 YnpaBnsieT npoueccom apantaumm TpeboBaHWi 3aka3ymka K BO3MOXHOCTAM WMH(OPMaLMOHHbIX
CUCTEM, aBTOMATU3NPYIOLLMX 3aa41 OpraHM3aLMoOHHOIO yNpaBneHns 1 Gu3Hec-npoLecchbl.

K-5 MK-5.2 YnpaensieT npoueccamy CO34aHUs apXUTEKTYpbl, AM3aliHa W NpoToTMNAa  UHEOPMALMOHHBIX

CUCTEM, aBTOMATU3MPYIOLLMX 3aa41 OpraHM3aLMOHHOIO yrpaBneHus u GU3HEeC-NPOLLECChI.
MK-5.3 YnpaBnseT npoueccamn TECTUPOBAHUS, pa3BepTbiBaHUSA U COMPOBOXAEHUS  MHEAOPMALMOHHBLIX
CUCTEM Y 3aKa34uka, aBTOMATU3NPYIOLLMX 3aa4M OpraHM3aLMOHHOr0 yNpaBneHnst u 6U3Hec-npoLecchl.

12.5. NMpoueaypa 3awmtbl BKP n meTtoamnyeckme pekomeHpauum ans ctyaeHTta

3awmta BKP nposoautca B cootBeTcTBUM C [lonoxeHnem o nopsgke nposeneHus
rocydapCTBEeHHOM WTOroBoW atrtectaumMmM Mo obpasoBaTeribHbIM NporpamMamM  BbICLLErO




obpasoBaHua — nporpammam OakanaBpuarta, nporpamMmam chneuuanuteta 1M nporpammam
MarmcTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHnsepcuteta 1 Bl'Y 2.1.28 — 2018.
12.6. ®oHA OLEHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbLIK NepeyYeHb BONpocoB Ha 3awuTte BKP

— Ob6ocHoBaHMe BbIbopa MaTemMaTMYECKOro MHCTPYMEHTapusa Ang peweHna 3agad BKP.

— O6ocHoBaHuWe Bbibopa A3blka NPOrpaMmMMpPOBaHNA AN peLleHnst nocTaBneHHbIX B BKP
3agau.

— HayyHas HOBM3Ha NpoBEAEHHOro NCCneaoBaHus.

— MNMpakTnyeckas 3HAYMMOCTb UCCref0BaHMS.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY UCCIEL0BaHMIO.

— OueHka agekBaTHOCTMN NOCTPOEHHbLIX MaTeMaTUYECKUX MOLENEN.

— ObnacTb NpakTU4YeCKOro NpMMEHeHUs pe3ynbTaToB UCCeaoBaHus.

— KOppeKkTHOCTb MCNONb30BaHUA HaYanbHbIX CTAaTUCTUYECKNX OaHHbIX.

— O6oCHOBaHHOCTL CCOOPMYNMPOBAHHbIX NPaBun (akCMOM, rMnoTes).

12.6.2. Kputepuun n wikana oueHnBaHusa pesynbtatoB BKP

[nsa oueHnBaHWA pe3ynbTaToOB 3aWuUTbl BbINYCKHOM KBanuuKaunMoHHON paboTbl
ncnonb3yeTcs LKana: «OTNNYHOY, «XOpOLLOY, «yOOBNETBOPUTENTBHOY,
«HeypoBneTBoputenbHO». COOTHOWEHWE LWKamnbl OUEHUBaHUSA pe3ynbTaToB  3alMUThl
BbIMYCKHOW KBanudukauMoHHON paboTbl M YPOBHA MNOArOTOBNEHHOCTM oOby4vatkueroca K
peLleHnto NnpodeccrMoHanbHbIX 3agav:

LLikana oueHok XapakTepucTuka ypoBHS MOArOTOBEHHOCTM 0by4yatoLLerocs K
peLLeHnto npodeccroHanbHbIX 3aaad

pamoTHO ©  4eTKo  cdopMynupoBaHa  MNOCTaHOBKa  3ajauu,
NPOAEMOHCTPUPOBAH BbICOKUIA YPOBEHb FOTOBHOCTWU UCMOMb30BaTb HaBbIKK
BblbOpa, NPOEKTUPOBaHWsA, peanusauumy, OLEHKM KadecTBa W aHanusa
3(PhEeKTNBHOCTN MNPOrpaMMHOro obecneyeHuss AnNs peleHus 3ajad B
pasnuMyHbIX NPeAMeTHbIX 06nacTax, NPOAEMOHCTPUPOBAH BbICOKUA YPOBEHb
rOTOBHOCTM K WCMOMb30BaHUIO OCHOBHBIX Mogenen WHGOopMaLNOHHbIX
OTnnyHo TEXHONMorMn wn cnocoboB WX MPUMEHEHMA [Ans  peleHus 3agad B
npeaMeTHbiXx 0bnactax, BbisIBEHa SAPKO BbIPaXeHHask CMOCOBHOCTb K
camoopraHusauum 1M camoobpas3oBaHMI0, YETKO U KavyeCTBEHHO W3NOXeH
matepvan paboTbl, YeTKO W KBanMMUUMPOBaAHHO AdaHbl OTBETbl Ha BCe
OOMONHUTENbHbIE BOMPOCHI, OT3blB HOCUT MOJIOXKUTENbHBIA  XapakTep.
O6sa3aTenbHO Hannyne He MeHee AByX nybnukauumn no Tematuke BKP B
n3gaHusx, uHgekcnposaHHbix B PUHLL.

KoppekTHo chopmynupoBaHa nocTaHoBKa 3agauu,
NPOAEMOHCTPMPOBaHa FOTOBHOCTb  UCMOMb30BaTb  HaBblkM  BbibOpa,
NPOEKTMPOBaHWs,  peanu3auuu, OUEHKM  KayecTBa M aHanu3a
adpcpekTMBHOCTM nporpaMMHoro obecneyeHns AOnNs pelleHus 3ajady B
pa3nuuHbIX NpeaMeTHbIX 00nacTsiX, NPOAEeMOHCTPMpOBaHa rOTOBHOCTb K
MCMNONb30BaHUIO OCHOBHbIX Mopenerh WHMOPMALMOHHBIX TEXHONMOMMn u
XopoLuo CcnocoboB MX MPUMEHEHUs ANs pelleHus 3aad B NpegMeTHbIX obnacTsx,
BblsIBfieHa CNOCOOHOCTb K camMoopraHuM3aumMmn 1 caMoobpasoBaHnio, YeTKO U
KayeCTBEHHO M3IoXeH maTtepuan paboTbl, He Ha BCE AOMOSTHUTENbHbIE
BOMPOCHI AaHbl MCYepnbiBalOLWMe OTBEThI, MMEKTCA NPeTeH3un K obbemy
BbINOMHEHHOW  paboTbl, OT3blB HOCUT  MOMNOXWUTENbHbLIN  XapakTep.
O6sasaTenbHO HanmyMe He MeHee ofHon nybnukaumm no Tematuke BKP B
n3gaHusx, uHgekcnposaHHbolx B PUHL.




KomneTeHTHOCTL B npeaMeTHOM obnactu NpoaeMOHCTPUMpOBaHa
HeJOCTaTOYHO, MNOCTaHOBKa 3ajadn  cdopMynupoBaHa pacnfbiBYaTo,
HEeJOCTaTOYHO YEeTKO MNPOAEMOHCTPMPOBaHa FOTOBHOCTb WCMOMb30BaTh
HaBblkM BblIOOpa, NPOEKTUPOBaHWUSA, peanu3auun, OLEHKM KadyecTBa W
aHanusa 9 dEKTMBHOCTN NpOorpaMMHOro obecnevyeHnss Ons  peLleHus
3afay B pasnuyHbIX NpeameTHbIX 0bnacTsax, BbIsIBMEHbl HE3HAYUTENbHbIE
npobenbl B TOTOBHOCTM K  MCMOMb30BaHWIO  OCHOBHbIX  MOAEenen
WH(OPMALIMOHHBIX TEXHOMOIMMIA 1 CNOCOBOB MX NPUMEHEHUs ONS peLleHus
3ajady B npegMeTHbIX 00MnacTsX, BbIABNEH HEBbLICOKUA  YPOBEHb
CMOCOBHOCTEN K CcamoopraHuMsauum u camooOpas3oBaHWIO, W3NOXeHne
maTtepuana paboTbl COOEPXUT HeyeTkue (OPMYNMPOBKM U SBMSETCSH
HenocnegoBaTernbHbIM, OTBETbl Ha AOMOMHUTENbHBIE BOMNPOCHI HEMOMHbIE
UnuM  cogepxar HEeTOYHOCTM U owunbouvHble  yTBEpPXAEHWs, AaH
NOMNOXMWTENbHbINA OT3bIB

yﬂ,OBJ’IeTBOpVITeJ'IbHO

Husknit ypoBeHb KOMMNETEHTHOCTM B NMpeaMeTHOW o6acTi, NocTaHOBKa
3agayn chopmMynmMpoBaHa HEYETKO W C MOrPeLIHOCTAMU, HU3KUI YPOBEHb
TEOpeTUYeckon M NPaKTUYEeCcKOM MNOATrOTOBKM, HeoocTaTovyHoe BrageHue
HeynoBneTsopuTenbHO WM HEWCMNOMNb30BaHNe COBPEMEHHbIX WHM(OPMALUMOHHBIX TEXHOSOMM,
M3roxeHne Matepuana paboTbl COAEPXUT HeveTkne OPMYNUPOBKM W
OLINGOYHbIE YTBEPXAEHMUs, OaHbl HEBEPHbIE OTBETbl Ha AOMOMHUTESbHbIE
BOMPOCHI.

12.7. NepeyeHb yyebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHeT», HeOOBXOAUMbBIX

ANA NOAroTOBKM K 3awWwmuTte U npoueaypbl 3awmtbl BKP
a) OCHOBHas nuTeparypa:
Ne n/n NcTouHMK
1 OcHoBbl  MH(pOpMaUMOHHO-OubNMorpadmyecknx  3HaHun:  ydebHo-meToamyeckoe  nocobue /
E. . l'puwwHa [v ap.]. — BopoHex : BopoHexckuin rocyaapcTBeHHbI yHuBepeuteT, 2015. — 38 c.
5 MeTognyeckne ykasaHuWsi MO OMOPMIIEHWNIO KYpPCOBbIX W BbIMYCKHbIX KBanvMdWKaLNOHHbIX paboT:
YyebHo-meTOoaMYecKkoe nocobume. — BopoHex: nsgatensckuii gom By, 2023. — 56 c.
6) pononHuTenbHasa nuTepartypa:
Ne n/n NcTouHmnk

meToamnyeckoe nocobue / 0. H. HoBukos. — 2-e n3g., ctep. — CaHkT-lMNeTepbypr : JlaHb, 2021. —

3 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 3aneKTpoHHO-OUbNMoTeYHas

cuctema. — URL: https://e.lanbook.com/book/168825 — Pexwum goctyna: ons asTopus.
nonb3oBaTenem.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-06pa3oBaTesibHble pecypchl (OduUMnanbHble pecypcbl UHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cucrtema meHemkmeHTa kadectBa. MTOMTOBAA TOCYOAPCTBEHHAA
4 ATTECTALNA. Obwue TpeboBaHus K coAepXaHWIO W MNOpsgok nposedeHus. — BopoHex :

BopoHexckuii rocygapcteeHHbIn yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

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

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

URL: http://www.internet-law.ru/gosts/gost/24728

Hoeukos, 0. H. MoaroToeka 1 3awimTa MarucTepckmx auccepTauuii u 6akanaBpckux paboT : y4eGHo-

FOCT 7.1-2003. bubnuorpacduyeckas 3annce. bubnuorpadunyeckoe onncaxHme. O6wme TpeboBaHus
5 1 npasuna coctasneHus. — Mocksa : CtaHgapTuHdgopm, 2010. — 47 c.

FOCT 8.417-2002. locypapcTBeHHasi cuctema obecnevyeHus eavHCTBa u3MepeHun. EamHuubl
6 BennuyuH. — Mocksa : CtaHgapTuHdgopm, 2010. — 32 c.

FOCT 19.402-78. EguHasa cuctema nporpammHon gokymeHtauuu (ECIMA). OnucaHve nporpammbl.—




OOyvarowmncs  OOMOMHUTENbHO  UCMONb3yeT  NuTepaTtypy, COOTBETCTBYIOLLYIO
TemaTuke BKP.

12.8. UHpopmaLMOHHbIe TeEXHONOrMuU, UcnosibdyemMmblie AnA NoAroToOBKU K 3aluuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe ob6ecnevyeHne u MHPOpPMaLUOHHO-
crnpaBoOYHble CUCTEMbI

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

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

MporpammHoe obecnevyeHue:

OC Windows 10, OC Linux, nakeT CTaHOapTHbIX OPUCHBLIX NPUNOXeHUN ans paboTbl C
AokyMeHTamu, Tabnuuamu mn 1.n. (MonOdomc, LibreOffice), MO Adobe Reader, vHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, O
Anylogic, Python (gonyckaeTtcs 3ameHa cneumanuanpoBaHHoro O BUpTyanbHbIM aHanorom).

12.9. MaTepuanbHoO-TeXxHU4eckoe obecneyeHue:

CrneumanusnpoBaHHaa  Mebenb,  komnbooTep  (HOYTOYK), MynbTUMEeANNHOE
obopyaoBaHue (NPOEKTop, 3KpaH, cpeacTsa 3ByKOBOCMNPOU3BEAEHWS).

13. OcobeHHOCTM npoBeaeHusa MMA gna nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pOBbS U UHBaNUAoOB

Ana obydarowmxca u3 yucna nuy, ¢ OrpaHUYeHHbIMM BO3MOXHOCTSIMW 340pOBbSA U
nHBanuagoB MMA npoBoanTca ¢ Y4ETOM OCOBEHHOCTEN MX MCUXOMPUINYECKOTO pas3BUTUSA, UX
NHOUBMAOYANbHbIX BO3MOXHOCTEM W COCTOSIHUA 300POBbSl, @ TakKkKe B COOTBETCTBUM C
TpeboBaHNAMM, UINMOXKEHHbIMM B MNyHKTe 7 [lonoxeHuss O nopsgke npoBedeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHus — nporpammam Oakanaspuarta, nporpammam crneyuanutetra M nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.
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