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7. Uenb rocynapcTBeHHOM UTOroBOM aTTecTauuu: onpedeneHne CooTBETCTBUSA pe-
3ynbTaToOB OCBOEHMS 0By4arowmumMmncs oCHOBHOM obpasoBaTenbHOW nporpammbl «[dnHamuye-
CKME CUCTEMbI U yrnpasreHne» cooTBeTCTBylOWMUM TpeboBaHuam OIrOC no HanpaBneHuto
nogrotoBkn 01.03.02 MNMpuknagHas matemaTuka U MHoOpMaTnKa Bbicero obpasoBaHus, yT-
Bep>KAEeHHbIN Npukazom MuHobpHayku ot 10.01.2018 Ne 9.

8. MecTto rocynapctBeHHOM UToroBou atrectauumm B cTpyktype OIOI: bnok B3,
6a3oBas 4YacTb.

9. ®opwma(bl) rocyaapcTBeHHOW UTOrOBOM aTTecTauuu:
3awmTa BbINYCKHOW KBanudukaumoHHon pabotsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUA obpa3oBaTenbHOM NporpaMmmbl (KomMmne-
TeHUMUN BbINYCKHUKOB):

Kop, ‘ HasBaHue

ObwenpoeccroHanbHble KOMMETEHLUN

OMK-1 CnocobeH npuMeHATb yHAaMeHTarnbHble 3HaHWS, NONyYeHHbIe B 06nacTM maTtemMaTuyeckux
1 (MNn) eCTeCTBEHHbIX HayK, M UCMONb30BaTh MX B NPOdECCMOHanNbHOW AeATENbHOCTH
CnocobeH ncnonb3oBaTtb M aganTMpoBaTh CYLLECTBYIOWME MaTemaTuyeckme MeTodbl U CUC-
OTllK-2 TeMbl NporpaMMuMpoBaHns Ans pa3paboTkn M peanu3auuy anropuTMOB peLLeHns npuknag-
HbIX 3agau
OMK-3 CnocobeH npMMeHaTb 1 MoauduumMpoBaTb MaTemMaTuyeckne Mogenv Ans pelleHns 3agad B
obnactu npodeccnoHanbHON AeATeNbHOCTM
OMK-4 CnocobeH noHumatb NpuHUMNBI paboTbl COBPEMEHHbIX MH(POPMAaLMOHHBIX TEXHOMOMMN U UC-
nonb3oBaTh UX ANA pelleHns 3agay NnpodeccuoHanbHON AeSTEeNbHOCTH
OMK-5 CnocobeH pa3pabaTbiBaTb anropuTMbl U KOMMbIOTEPHbIE NMPOrpaMmbl, NMPUrogHble AnA npak-
TWUYECKOro NPUMEHeHNs
lNpodeccnoHanbHble KOMNEeTEeHL MU
K- CnocobeH npoBoanTb pa6oTb| no obpaboTke N aHanNM3y Hay4YHO-TEXHUYECKON MHOpMaLun n
pe3ynbTaTtoB UCCreoBaHU.
K2 CnocobeH NnoAroToBUTb 3NeMeHTbl JOKYMEHTauun, NPoeKkTbl NaHoB U NporpaMmbl nNpoBeae-
HWS OTAerNbHbIX 9TanoB paborT.
K-3 CnocobeH ocyLLeCTBUTb BbIMOSIHEHNE 3KCMEPUMEHTOB M 0OpPMUTL pe3ynbTaTbl UccregoBa-
HWUIA 1 paspaboTok.
MK-4 CnocobeH ucnonb3oBaTb COBPEMEHHbIE MaTeMaTUYeCKMe N KOMMbIOTEPHbIE MEeToAbl B 3aa-
Yax aHanusa AMHaAMWYECKNX CUCTEM, ONTMMMU3ALNM N ONTUMAIIBHOMO YpaBneHns
MK-5 CnocobeH pa3spabaTbiBaTe M aganTMpoBaTb anropuTMMYecKkme 1 NporpaMmHbIe pelleHns ans
3ajad aHanu3a gUHaMU4ecKMx CUCTEM, ONTUMM3ALIMN U ONTUMANbHOTO YNpaBneHus

11. O6bemM rocynapCTBeHHOM MUTOrOBOWM aTTecTauuMu B 3a4YeTHbIX eauHuuax / ak.
yac. - 12 /432.
noaroToBka K 3awmTe u npoueaypa 3awmtbl BKP — 12 / 432.

12 TpeboBaHusa k BKP

O6wme TpeboOBaHUA:

— 06bem BKP 6e3 yyeTa npunoxeHuin JomKeH cocTaBnaTb He MmeHee 40 cTpaHuu;

— BKP ob6s3aTtenbHO npoxoguT NpPOBEPKY OPUrMHAaNbHOCTM B cucTteme AHTUNnarnar;
pekoMeHOyeMbI NPOLEHT OPUrMHaNbLHOCTU TekcTa coctaBnseT He meHee 60%;

— peKkomeHOyeMoe KOMMYEeCTBO MUCMOSMb3yeMbIX UCTOYHUKOB - He MeHee 10; npu aTom
CCbISIKM Ha MHTEPHET-peCcypChbl AOIMKHbI COCTaBNATb He Bbonee 50% oT obwero Yyncna ucTou-
HWKOB;



— obsasaTenbHbiM anemeHToM BKP gaBnsieTcs npoBegeHMe BbIYUCIIUTENBHOMO 3KCne-
pUMEHTa C MOMOLLBID CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOr0 MPoAyKTa u/vnn ¢
NMOMOLLIbIO CUCTEM KOMMNbLIOTEPHOM MaTEMaTUKU U MAKETOB MHXEHEPHbIX NPOrpamm;

— HeobXOAMMbIM YCrOBMEM MOMNYYEHUS] OTIIMYHOW OLEHKM ABNSETCA Hanuuve nyonu-
kaumn no Tematuke BKP, unHaekcnposaHHom B PUHL;

— npun opopmnieHnn BKP pekomeHOyeTca npuaepXunBaTbCsa akTyalbHbIX MeToguye-
CKMNX YKa3aHuN.

12.1 Nopspok BbinonHeHust BKP

Moarotoeka BKP BbinonHAeTca obyyalowmmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
obyyeHuns, ABNAETCA NPOBEPKON KadecTBa MOSyYEHHbIX TEOPETUYECKMX 3HAHWUW, npakTuye-
CKMX YMEHNA N HaBbIKOB, CPOPMUPOBAHHBIX OBLLEKYIbTYPHbBIX 1 NPOGECCUOHaNbHbIX KOMMe-
TEHUMI, NO3BONAKOLWMX peLllaTb NpodeccruoHanbHble 3agadn.

Y1BepxaeHne tem BKP, HasHayeHne pykoBoguTeneun, opraHusauus BblinonHeHna BKP
onpegensieTcs TpeboBaHUAMMU, U3NOXEHHBIMU B [loNOXeHUM O nopsake nNpoBefeHust Focy-
AApPCTBEHHOW MTOrOBOW aTTecTauumm no obpasoBaTesibHbIM NporpaMmMmam Bbicluero obpasoBa-
HUA — nporpammam Bakanaespuarta, nporpaMmmam crneyuanureTa u nporpaMmmam marucrpaTty-
pbl BOPOHEXCKOIro rocyaapcTBeHHOro yHusepcuteta N BI'Y 2.1.28 — 2018.

K 3awute BKP gonyckaetca oby4aromimcs, ycrnewHo 3aBepLumBLINA B MOSTHOM obbeme
ocsoeHne OlOI B cooTBETCTBUMM C Y4EOHbLIM MaHOM, MOSIHOCTBIO BbIMNOMHUBLUWA 3aaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (pakynbTeTa NpuKIagHOn MaTtemaTuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayronx kapegpamu. lNepeyveHo Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

lMepeyeHb NpumMmepHbIX TeM Bakanaspckux paboT paspabaTtbiBaeTca npenogaBatenamu
Bbinyckawowen kadenpsl. NpumepHasa Tematnka 6akanaBpckux pabot obcyxaaeTca Ha 3ace-
AaHun BbinycKawLen kadeapbl U yTBepXgaeTcs 3aBeayowmnm kadeapoun.

3apaHue Ha BbinonHeHne BKP BbigaeTcs cTyaeHTy nocne yTBepXaeHust TeEMbl YUYeHbIM
COBETOM (hakyrnbTeTa NpuUKnagHon MmaTeMaTukn, MHPOPMaTUKU U MEXAHUKN.

12.2 NMpumepHbIK NepeyeHb Tem BKP

1.  [pu3HaKkM yCTOMYMBOCTU CUCTEM AN depeHumnanbHbIX ypaBHEHUN

2. [MpnbnuXeHHbIN METOA HAXOXOEHUS NOYTN NEPUOANYECKNX PELLEHUIN HENNHENHbIX
AndpepeHuUmarnbHbIX YpaBHEHU N-rO nopsaka.

3. C6op 1 MOHUTOPUHI OCHOBHbIX (hHAHCOBLIX Noka3artenen no crpownke WMA B Qlik
Sense.

4.  OueHka Nenbdanga-LLUnnosa n eé ytouHeHue.

5. MogennpoBaHue npouecca pacnpoctpaHeHus 3abonesaHui ynpaBneHMeM BakLu-
Hauuen.

6. PaspaboTka cuctembl ydeTa u pacnpeneneHnsa BblYUCINTENbHOM TEXHUKN Ha KpYyn-
HOM MpeanpuaTUu.

7. O konuyecTBe KOpHEN BHe Kpyra.

Mopenb copeBHOBaHUA no Gery.

9. ¥YnpasneHve npoLeccoM ANHaAMUYECKOWN TpaHcopmMmaumm opraHM3aunoHHON CTPYK-
Typbl NPeanpUATHS.

10. YnpaBsneHue pecypcamv MHTErpyupoBaHHOW OpraHM3auuoHHOM CTPYKTYpbl Npu pea-
nmnsauum KoMnnekca npoeKTos.

11. CroxacTuyeckue xapakTepuCTUKN npouecca 4eCTPYKLMM 311acTOMEPOB.

o0



12. 3apaya 06 onTumMM3aLMM NMHBECTULIMOHHOIO nopTdens.

13. Mopgenu 6oeBbix genctaum (JlaHuectepa).

14. YucneHHble METOAbl HAXOXAEHNST MaTEMATUYECKOrO OXMAAHUSA peLleHnii CToxacTu-
YECKNX YPaBHEHUN.

15. KomnbloTepHasa peanusaums Mmetoaa ApHonbaa NOHMXKEHNS pa3aMepHOCTU MoLenun
CUCTEMBbI yNpaBneHuns.

16. KomnbloTepHasa peanusaumsi NOHWKEHUS pa3mMepHOCTU MOAENN CUCTEMbI yripasrie-
HMA MeTogoM cbanaHcMpoBaHHOro obpesaHus.

17. HaxoxgeHue onTumMarbHOro ynpasneHuss AMHaMmM4eckon CUCTEMOW KOMMbIOTEPHbI-
MU cpeacTBamu.

18. KoHCTpympoBaHue n KOMMNblOTEPHAsA peanu3aunsa HesiBHbIX MeTofoB PyHre-KyTThbl
BbICOKOIo nopsaka.

19. OueHKM TOYHOCTM NPUBAMXKEHNS aHaNUTUYECKUX DYHKLMI OT MaTpuL, MHOroYeHa-
MW 1 paLMOHanbHbIMN PYHKUNSMA.

20. AHanus 1 aBTOMaTU3auusa npouecca TeCTUPOBaHUSA NPOrpaMMHOro obecneveHms.

21. MeTtog cbanaHcMpoBaHHOro obpesaHus MOHWKEHUA pPasMePHOCTU AMHaMUYECKOW
CUCTEMbI.

12.3 CtpykTypa BKP

CtpykTrypa BKP:

— TUTYNbHbIW JIACT;

— coaepXaHue;

— CMNCOK COKpaLLIEHNI (ecriv B 3TOM €CTb HE06Xx0aANMOCTb!);
— BBEEHNE;

— OCHOBHas 4YacTb;

— 3aKIYEHNE;

— CMUCOK UCMNOSIb30BaHHbIX MCTOYHUKOB;

— NPUIOXKEHNUA.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinoniHeHne BKP.

TpeboBaHus k ctpyktype BKP
CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),

MYHKTOB (€CN OHM MMEKTCS) C yKasaHeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Hayano
mMaTepuana pasgena, nogpasgena, rnasbl, naparpada, nyHkra. Bo BBegeHnM o60CHOBLIBAETCS
BbIOOp TeMbI, onpeaenseMbiil ee akTyanbHOCTbO, OPMYyNMpyoTCst Npobnema un Kpyr BONpOCOB,
HeoOXoOUMbIX AN ee peLLeHus; onpeaenseTca Lenb paboTbl C ee pacyfieHeHMEM Ha B3aMMo-
CBSi3aHHbIN KOMMMEKC 3a4ad, NOANeXalumx peLeHnto, anst packpbiTUst TEMbI; yKasbiBatoTCcs 00b-
€KT nccneaoBaHus, UCNonb3yemMble METOAbI aHanM3a u nuTepaTypHble UCTOYHMKK; onpeaensaeT-
Cs1 CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbliBaeTcs cogepxaHme BblMyCKHOM KBannduKaumoHHom paboThbl.

lMepBas rmaBa HOCWUT, Kak NpaBumo, ObLLETEOPETUYECKUA (METOOO0NOMMYECKNIA) XapakK-
Tep. B Hel Ha ocHOBe n3yyeHns paboT OTeYeCTBEHHbIX N 3apybexHbIX aBTOPOB M3naraeTcs
aKTyanbHOCTb M CYLWHOCTb Uccneagyemomn npobnembl, paccMaTpuBaloTCsa pasnuyHblie Noaxoabl
K peLleHnto, JaeTcsa nx oueHka, 060CHOBLIBAOTCA M n3naratTcs COOCTBEHHbIE MNO3ULMK CTY-
AeHTa. JTa rmaea CnyxuT TeopeTnyecknm ob6oCHOBaHMEM UCCNenoBaHWUIA, NPOBELAEHHbIX CTY-
OEHTOM.

O6ocHoBaHue uenn BKP Heobxogmmo npoBoAMTb Ha OCHOBE aHanm3a COBPEMEHHOro
COCTOSIHUSA U TEHAEHUUIN pa3BuTUS Npobnemol.



Bo BTOpOW rmaese npuBoauTCA NMOCTaHOBKA 3ajadvuv, ee coaepxaTenbHoe U MaTtemaTude-
ckoe onucanue. [ina BKP, cBsizaHHbIX C pa3apaboTKon MH(POPMALIMOHHBIX CUCTEM U UCMNONb30-
BaHMeM MHAOPMALMNOHHBIX TEXHOMOMMIN, B coaepXXaTernbHOW NMOCTaHOBKE MPUBOASTCS CCbINKU
Ha [OKYMEHTbl, pernameHTupylowmne npouecc yHKUUOHUPOBAHUS WUH(OPMALNOHHOW CUCTe-
Mbl; OCHOBHble MoKasaTenu, KOTopble AOMMKHblI OblTb AOCTUrHYTbI B YCMOBUSAX 3KCMnyaTaumm
WH(OPMALMOHHON CUCTEMbI; OFPaHNYEHNA Ha BPeMSA peLleHUs NOCTaBNEeHHOW 3a[ayun; CPOKu
BblJaun MHOpMaLmMK; Crnocobbl opraHM3auun avanora yenoseka ¢ MHPOPMaLMOHHON cUcTe-
MOW CcpefCTBaMU UMEIOLLLErOCA UHCTPYMEHTapUd, onMcaHne BXOAHOW U BbIXOAHOW MHAopMa-
unn (dopma npencTaBrieHns COOOLLEHUIN, ONUCaHne CTPYKTYPHbIX eOuHWUU, NepuoanvyHoCTb
Bbldayn MHOpMaLMKM Unu Yactota NOCTynneHus), TpeboBaHns K opraHnsaumm cbopa v ne-
penayv BXoAHOW MHGOpMaL MK, ee KOHTPOSb Y KOPPEKTUPOBKA.

B maTemaTnyeckon nocTaHOBKEe BbIMOSHAETCA (hopmanusaumsa 3afayuv, B pesyfibTaTte
KOTOPOW onpeaenseTcs COCTaB NepeMEHHbIX, KOHCTaHT U UX Knaccudukauus, Buabl orpaHu-
YeHU Ha NepeMeHHble U MaTeMaTU4eckme 3aBUCUMOCTU MexXay nepeMeHHbIMU. YCTaHaBnu-
BaeTCs Kracc, K KOTOPOMY OTHOCUTCA pellaemasi 3agjada, U npuBoaMTCHA CPaBHUTENbHLIN
aHanuM3 MeTodOoB pelleHnsa anga Bblbopa Hambonee addekTnBHOro metoga. lMpmBogutcsa
00OCHOBaHWE NPUHATLIX OOMYLWEHUN U NPeanockIIoK Npu dopmMmanunsaumm n Bblbope meTona
peweHuns. Onpegensetca obuwaa nocnegoBaTenbHOCTb PELLEHNS 3a4a4n.

B aton Xe rnaBe npuMBOOATCA pesynbTaTbl TEOPETUYECKUX UCCIeaoBaHWUA, OnucaHue
pa3paboTaHHbIX anropMTMOB, aHanM3 nx aPPEKTUBHOCTM.

Ona BKP, cBA3aHHbIX C pa3paboTkon WMHGPOPMALMOHHBLIX CUCTEM W WUCMOSb30BaHMEM
MHAOPMALMNOHHBIX TEXHOSOMMA, HEOOXOOUMO YAENUTL BHUMaHWE BONpocaM opraHmsaumm 6as
AaHHbIX 1 6a3 3HaHun, TpeboBaHNAM K opraHnsauum cbopa, nepegayn n KOHTpons nHgopma-
.

O6ocHoBaHMe BbIOOpa UnNn paspaboTkn TEXHMYECKOro obecnevyeHnst MHPOpPMaLMOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHusaumm n yHKUMOHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN NOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHbLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKNKOYaTb CTPYKTYPY NPOrpamMMHO-MeTOLMYECKOro
KoMmnnekca, (PyHKLMM Nporpamm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanusaumMm MOHUTOpa
ynpaBneHnst HMWKHUMU YPOBHAMU MPOrpaMMHbIX MOAYIen, cnocodbl peanusauun moaynen
BBOAA U BbIBOAA MHGOpMaL UK.

Ecnu BKP nocssiLieHa pellieHnio KOHKPETHOW NPUKIIagHOM 3agdadvn, To pesynbTaThbl Bbl-
YUCINTESTbHOIO 3KCNEepUMEHTa u/unn aHanus pelleHnsa 3agayum uenecoobpasHo BbIAENUTbL B
OTAENbHy rnasy (pasgen).

TekcTbl nporpamMmMm oopMAATCS B BUAE OTAESNbHOMO AOKYMEHTa U NMOMeLLatoTCs B Npu-
NOXEHUMN.

Ob6saszatenbHbiMn  ans BKP  aBnsaiTca  normyeckasa CcBA3b  Mexay  rnaBamu
1 nocregoBaTenibHOE pa3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCeN paboThbl.

B 3aknioyeHuun norvyecku nocregoBaTenbHO M3naralTca TeopeTudeckne u npaxktnye-
CKMe BbIBOAbl N NpearioXeHus, K KOTOpbIM Mpuwien CTygeHT B pesyrnbTaTe uUccrnefoBaHus.
OHn OormkHbl OblTb KpaTKUMKU, YETKUMU, OAKOWMMKU NOSTHOE NPeacTaBfieHMe O COAEPKaHUM,
3Ha4YMMOCTH, 060CHOBAHHOCTU N 3PPEKTUBHOCTN pa3paboToK.

B npunoxeHust cnegyet NnoMecTUTb BCMOMOraTenbHbI MaTepuarn, KOTOpbIA Npu BKIHO-
YEeHMM B OCHOBHYIO YacTb paboTbl 3arpomMoXxgaeT TeKCT. K HeEMy MOXHO OTHECTWU: NPOMEXY-
TOYHblE TEOpeTMYEeCKne BbIKIaAKU M pacyeTbl, HEKOTOpble AoKa3aTenbcTBa, Tabnuubl AaH-
HbIX, TEKCT MPOrpaMmsbl, UNNIOCTPaLMM BCOMOraTenbHOro xapakrepa.

[MpunoxeHna pacnonararTca B NOpsSAKe NOSBMEHUS CCbINTIOK HA HUX B OCHOBHOM TeKCTe
paboTbl. KonnyectBo npunoxeHun B paboTe onpegensdeTcsa TONbKO HEOOXOAMMOCTbK UX
BBeAeHus B paboTy. [pn odhopmMnieHnm NpUnoXeH1s ykasblBaeTCs HE TOMbKO ero HOMep, HO U



Ha3BaHMe MPUINOXEHWs!, OTpaXalolLLlero ero cytb. B kayecTtee oGpasua odopmneHus npuno-
)XEHUIN MOXXHO BOCMOMb30BaThCA MPUMNOXEHUSAMMU AaHHOTO METOAMYECKOro nocoous.

12.4 Pe3ynbTaTtbl 00y4YeHUs, XapaKTepuaylolime rotoBHOCTb BbINYCKHMKA K NpPO-
c¢heccmoHanbLHOU AeATENBLHOCTH, NpoBepsaeMblie Ha 3awuTte BKP:

Koapl
KOMMETEHLMN

Koa v HanmeHoBaHue
WHOMKATOPOB AOCTUXKEHMS KOMMNETEHLNN

OrllK-1

OMNK-1.1 demoHCTpupyeT 3HaHUA, OTHocAwwMeca K 6a3oBbIM gucuUMNIMHAM MaTeMaTuKku, WH-
hopMaTUKM N eCTECTBEHHbIX HayK.

OlMK-1.2 OcywecTenseT opmanusaumio NocTaBleHHON 3agayn 1 BbIOUpaeT matemaTnyeckue
MeTOAbl AN ee peLleHust.

Ol1K-1.3 Ncnonb3yeT COBpPEMEHHbIE MaTeMaTMYEeCKUE MHCTPYMEHTarnbHble CpeacTBa AN pe-
LIEeHMs NOCTaBMNEHHON 3a4ayu, aHanuanpyeT n MHTepnpeTupyeT pesyrnbTaThl.

OrliK-2

OlK-2.1 BolgensieT OCHOBHbIE HanpaBfeHus agantaumm MeTOAOB pellueHus NpuknagHon 3aga-
4yn; peanmdyeT MaTemMaTMyeckue MeTodbl U anroputMbel B dOpMe KOMMbIOTEPHbBIX NPOrpaMm Ans
NpOBEeAEHUS BbIMUCIIUTENBHOIO 3KCNEPUMEHTA.

OlK-2.2 CpaBHuBaeT cucTeMbl NPOrpaMMmpoBaHmsa Anst o6ocHOBaHWA Bblibopa nporpammHon
cpeapbl Ans pa3paboTkn KOMNOHEHTOB NPOrPaMMHOro obecneyveHusl.

OrK-3

OTl1K-3.1 MNpuMeHseT COBPEMEHHbIE TEXHOMOMMW MaTeMaTUYECKOro MOLAENUPOBaHNA ONs peLue-
HWs 3agad B obnacTtu npodeccroHanbHoOm AeATENbHOCTY.

OlK-3.2 Ha ocHoBe TpeboBaHUI K pELUEHWM0 KOHKPETHOW NPUKNagHOW 3adadun BblaensieT oc-
HOBHblE€ HanpaBfeHns MOANPUKALUN MaTeEMATUYECKON MOAENM, OCYLLIECTBNSIET OLIEHKY KayecT-
Ba Mogenu.

OlK 3.3 lNprMeHseT CUCTEMbI KOMMNBIOTEPHOTO MOAENWPOBAHUSA AN MOCTPOEHUSA U aHanusa
Mogenev npv peleHnn 3agady B 06r1actn npodeccnoHansHon gesTenbHOCTI.

OrliK-4

Ol1K-4.1 OcyLwectenseT nounck, cbop, xpaHeHne n 0bpaboTtky nHdopmaumm, BelbmpaeTt cnocobbl
npeacTaBneHuss U pacrnpocTpaHeHnsa MHdopMauun fnpu pelleHun 3agay npodeccroHanbHon
OeaTenbHOCTY.

Ol1K-4.2 OcywecTtBnsieT BbIGOP 1 NpUMEHSAET MHAOPMALMOHHbIE TEXHOMNOMMKN ANs peLlleHns 3a-
Jad npogeccnoHanbHON OeaTenbHOCTH.

OrliK-5

OrK-5.1 MNpumeHsaeT pyHOaMeHTanbHble 3HaHUSA AN peanusauum MaTemMaTU4yeckux MeTogoB 1
anropuTMoB NpW peLleHnn NpuKNnagHon sagadn; ocyLlecTBnseT cpaBHEHUE TOYHOCTU, CXOOUMO-
CTU M APYrUX XapakTepUCTUK BbIYUCNUTENBHbLIX arnropuTMOB.

OlK-5.2 PaspabatbiBaeT nporpammMHoe U MHGOOPMaLMOHHOE obecnevyeHne KOMMbIOTEPHbIX Ce-
Tel, aBTOMaTU3NPOBaHHbIX CUCTEM, CEPBUCOB, ONEPALMOHHBLIX CUCTEM U 6a3 AaHHbIX C Yy4ETOM
OCHOBHbIX TpeboBaHU MHOpMaLoHHON 6e3onacHocTy.

OlK-5.3 Ncnonb3yeT OCHOBHblE MOMOXEHWUS W KOHLENUUU MNPUKIagHOro M CUCTEMHOro Mpo-
rpPaMMMpPOBaHMKS, COBPEMEHHBIE SA3bIKM NPOrPaMMMPOBAHUS, TEXHOMNOMMN CO3OaHUSA U SKCnIya-
TauMm nNporpaMm u NporpamMMHbIX KOMMMEKCOB MpY pelleHmn 3agadv npodeccuoHansHom aes-
TENbHOCTW.

MK-1

MK-1.1. Ob6ecneumnBaet cbop, 06paboTky, aHann3 n 06obLLeHne pe3ynbTaToOB SKCNEPMMEHTOB U
nccrnegoBaHU B COOTBETCTBYHOLLEN 06nacTu 3HaHWIA.

MK-1.2. AHanuanpyeT Hay4yHO-TEXHUYECKYID MHOPMAaLUIO, KacaloLLyoca nepefoBoro oTevecT-
BEHHOTO U1 3apybeXXHOro onbiTa pelleHnst 3agad B 06ract npodeccrMoHanbHOoM AesTENbHOCTH.

MK-2

MK-2.1. OcywecTBnseT nnaHMpoBaHUe M roTOBUT NPOrpaMmbl NMPOBEAEHMS OTAENbHbIX 3Tanos
paborT.

MK-2.2 MpoBOAWT 3KCNEPUMEHTHI B COOTBETCTBUM C NOCTaBNEHHBIMW 3a4a4amMn No oTAenbHbIM
aTanam pabor.

MK-3

MK-3.1. NpoBoant HabnogeHNs 1 U3MEPEHUs, COCTaBNSIET UX onucaHue n opmMmynmpyeT Bbl-
BOAbI.

MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAApTHOE W OpWUrMHAaNbHOE NpPOorpamMHoe
obecneyeHue.

MK-3.3. CoctaBngeT oTyeThl (pa3genbl OTYETOB) MO TEME UNKU NO pe3ynbTaTtaM NpoBefeHHbIX
3KCMNEPUMEHTOB.

MK-4

MK-4.1 Ncnonb3yeT COBpPEMEHHbIE TEXHOSOMMM N NakeTbl NPUKaaHbIX NporpaMmm 48 peLlleHns
3afay aHanmsa AMHaMMyeckux CUCTeM, ONTMMU3aL MM U ONTUMANbLHOrO yrpaBneHus.

MK-4.2 Haxogut cnocobbl cTabunusauum ynpaensemMbiX NPoLECcCoB.

MK-4.3 lMpaBunbHO BbIOMpaEeT anropuTM M CpeacTBa ero peanusaumm nNpu peleHnn 3apad
yrpaBneHnsa n onTumMm3sauuu.




MK-5.1 Bnageet meTogammn 1M npyemamm dopmManusaumm n anroputMmusaumm nocTaBEHHbIX
3agad u3 obnacTtu aHanusa gMHaMM4eckux CUCTeEM, ONTUMU3ALMM U ONTUMAIbHOIO YrpaBneHust
MK-5.2 PaspabaTbiBaeT anropMTMbl U NporpamMbl Ha 6a3e A3bIKOB MporpaMMMPOBaHNS 1 Nake-
TOB MPUKNagHbIX NMporpamMmM, NpMMEHsieMble B 3ada4vax aHanvMsa AMHaMUYeckux CUCTEM, ONTU-
MM3auun 1 ONTUMAarnbHOro yrnpaBneHus

MK-5.3 PaspabartbiBaeT 1 peanvu3yeT MateMaTuyeckne MetTobl ynpaBreHns 1 ontTumMm3saumnu.

MK-5

12.5. MNpouenypa 3awmtbl BKP n meToanyeckne pekomeHaauum Ans ctyaeHTa

3awuTta BKP npoBoantcsa B cooTBeTCcTBUM C [lonoxeHnem o nopsagke NpoBedeHus ro-
CyO0apCTBEHHOW UTOroBOW aTTecTtauun no obpasoBaTesnbHbIM NporpaMmmam Bbicllero obpaso-
BaHWSA — nNporpammam OakanaepuaTta, nporpaMmmam crneuuanuteta n nporpammam Marucrtpa-
TYpbl BOPOHEXCKOro rocyaapctBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.

12.6. ®oHA oUeHOYHbIX cpeacTB AnAa 3awutbl BKP
12.6.1. NpumMepHbIN NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapusa Ans pewexns 3agad BKP.

— O6ocHoBaHMe Bblbopa A3blka NPOrpaMMUpPOBaHUA AN peLleHns noctaBneHHbix B BKP
3agau.

— Hay4Hast HOBM3Ha NpoBeeHHOro nccnegoBaHus.

— MNpakTnyeckasn 3Ha4YMMOCTb UCCIeA0BaHUS.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY NUCCNELOBaHMIO.

— OueHka agekBaTHOCTM MOCTPOEHHbLIX MaTEMATUYECKUX MOLENEN.

— O6nacTb NpakTUYECKOro NPUMEHEHUS Pe3ynbTaToOB UCCNEA0BaAHNS.

— Kopp€eKTHOCTb MCNoNb30BaHMA HaYanbHbIX CTAaTUCTUYECKUX OAHHbIX.

— OB0OCHOBAHHOCTL CCOOPMYNMPOBAHHbLIX NPaBu (akCMoM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[ns oueHuBaHUA pes3ynbTaToB 3alMTbl BbIMYCKHOW KBanuWUKaUMOHHOW paboTbl ucC-
nonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBNETBOPUTENbHO», «HEYOOBNEeTBOPUTENb-
HO». COOTHOLLEHME LIKarbl OLUEeHUBaHUSA pe3yrbTaToB 3alUUTbl BbIMYCKHOM KBanudukaumoH-
HOM paboTbl N YPOBHSA NOLrOTOBMEHHOCTM OOy4aloLErocsi K peLeHmo npodeccnoHarnbHbIX
3apav:

LLIkana oueHok XapakTepuctuka ypoBHS1 NOArOTOBIEHHOCTM 0GY4atoLLerocs K peLue-
HUIO NpodbeccoHarnbHbIX 3a4ay

'paMOTHO M YeTko ccopmynupoBaHa MOCTAHOBKA 3afayu, NPOAEMOHCTPUPOBaH
BbICOKWIA YPOBEHb TOTOBHOCTM MCMONb30BaTb HaBblkM BbiOOpa, NPOEKTUPOBaHMSA,
peanusauun, OLEeHKN KadecTBa M aHanmsa addeKkTMBHOCTM nporpamMmmHoro obecne-
YeHUs1 Ons pelleHns 3a4ay B pasnmyHbIX NPeaMeTHbIX 0bnacTsx, NpoAeMoHCTPUPO-
BaH BbICOKMI YpPOBEHb FOTOBHOCTU K UCMOMb30BaHWMIO OCHOBHLIX Mogenen MHdop-
MaLMOHHbIX TEXHOIOMMIN N CNOCOOOB UX NPUMEHEHUS AN pelleHus 3agad B npea-
MEeTHbIX 06racTsX, BbIsIBNIEHa SIPKO BblpaXKeHHasi CMOCOBGHOCTbL K camoopraHusauum
M caMoobpa3oBaHMIO, YETKO U Ka4yeCTBEHHO M3NOoXeH MaTepuan paboTbl, YETKO U
KBanMuUuMpoBaHHO AaHbl OTBETLI HA BCE AOMOMHUTENbHbIE BONPOCHI, OT3bIB HOCUT
NOMOXMTENbHbINA XapakTep.

Ob6s3aTenbHO HanuuMe He MeHee ogHow nybnvkauum no tematuke BKP B n3ga-
HUAX, MHOEKCuMpoBaHHbIX B PUHLL.

OTnnyHo

KoppekTHO cdopmynmnpoBaHa NocTaHOBKa 3aayun, NpoAeMOHCTpUpOBaHa roToB-
HOCTb UCNONb30BaTb HaBbIKM BbIOOpa, NPOEKTUPOBAHUSA, peanu3aunn, OLLeHKN Kadve-
XopoLo CTBa M aHanm3a 3dEKTMBHOCTN NPOrpamMmMHOro obecneyeHns Ansa pelweHus 3agad
B pasnunyHbIX NpegMeTHbIX 06nacTax, NPOAEMOHCTPUPOBAHA rOTOBHOCTb K UCMOMb-
30BaHMIO OCHOBHbIX MoAernen MHMOPMAaLMOHHbIX TEXHONOMMN U cnocoboB ux npu-




MEHeHMs ONS pelleHus 3agady B nNpegMeTHbIX 06racTsx, BbiSBEHa CNOCOBOHOCTb K
camoopraHusaumm n caMmoobpasoBaHuio, YETKO U Ka4YeCTBEHHO U3MNOXEH maTepuan
paboTbl, HEe Ha Bce OOMOMHUTENbHbIE BOMPOCHI AaHbl MCYeEpnbiBaoWMe OTBETHI,
UMEITCS MPEeTEH3UN K 0ObeMy BbINOMHEHHON paboTbl, OT3bIB HOCUT MOMOXUTENb-
HbI XapakTep.

yD,OBJ'IETBOpI/ITeJ'IbHO

KomneTeHTHOCTb B npegMeTHoOM obnactn npoaemMoHCTpUpoBaHa HEAOCTATOYHO,
nocTaHoBKa 3afayn cpopmynumpoBaHa pacnnbiBY4aTo, HEOOCTAaTOYHO YETKO npope-
MOHCTpMpOBaHa rOTOBHOCTb MCMOSb30BaTb HaBblkM BbIOOpa, MPOEKTUPOBAHUS, pea-
nM3aumm, OLEHKN KadecTBa U aHanmsa 3cpeKTMBHOCTN nporpammHoro obecneve-
HUS AN pelleHns 3agad B pasnnyHbiX NpeaMeTHbIX 06n1acTsx, BbIABNEHbl HE3HaY K-
TenbHble Npobenbl B rOTOBHOCTM K MUCMOSIb30BaHUIO OCHOBHbLIX Mogernen nHdopma-
LIMOHHBIX TEXHONOIMIN N cnocoboB X NPUMEHEHMS ONS PeLleHnst 3agay B NpegMeT-
HbIX 06nacTsaX, BbISIBNIEH HEBbLICOKUA YPOBEHb CNOCOBHOCTEN K camoopraHmM3aummn u
camoobpa3soBaHuio, M3NOXeHNe MmaTeprana paboTbl COAEPXKUT HeveTkne opmynu-
POBKM U SIBMSIETCA HenocregoBaTesNbHbIM, OTBETbl Ha OOMOSHUTESbHbIE BOMPOCHI
HenomnHble N cogepXXat HETOYHOCTU U OWKNOOYHbIE YTBEPXAEHWS, OAH MOMOXU-
TenbHbIA OT3bIB.

HeynoBneTsopuTensHO

Hu3kun ypoBeHb KOMNETEHTHOCTM B NMpeaMeTHOM obnactu, NOCTaHOBKa 3agaun
copmMynupoBaHa HEYETKO M C MOrPeLIHOCTAMU, HU3KUI YPOBEHb TEOPETUYECKON U
NpaKkTU4YecKon MOATrOTOBKM, HELOCTATOYMHOE BMafeHWe WU HEeucrnosnb3oBaHWe Co-
BPEMEHHbIX WH(OPMALMOHHBLIX TEXHOMOrMn, M3noXxeHne martepuana paboTbl CO-
OEPXKNT HedeTkne OopMynUpPOBKM U OLLIMOOYHBIE YTBEPXKAEHWS, OaHbl HEBEPHbIE
OTBETbI Ha JOMOJTHUTENbHbLIE BOMPOCHI.

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

ANA NOAroTOBKM K 3awmuTte U npoueaypbl 3awmtbl BKP

a) OCHOBHas nuteparypa:

Ne
n/n

McToYHMK

1

OcHoBbl MHHOPMaLUMOHHO-Bubnmnorpadunyeckux 3HaHun: yuebHo-meTogmnyeckoe nocobue /
E. N. MNpuwwuHa [ ap.]. — BopoHex : BopoHexckuii rocygapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.

MeToguyeckne ykazaHus No 0OpPMIIEHMIO KYPCOBbIX M BbIMYCKHBIX KBAnuduKauMoHHbIX paboT:
YyebHo-MeToamM4eckoe nocobue. — BopoHex: nsgarensckuit gom By, 2019. — 48 c.

Hosukos, HO. H. MNMogrotoBka 1 3awjuta MarmcTepckux guccepraumi n 6akanaBpckux paborT : yueb-
Ho-meToamyeckoe nocobue / 0. H. HoBnkoB. — 2-e u3g., ctep. — CaHkt-lNeTepbypr : NaHb, 2021. —
32 c. — ISBN 978-5-8114-1449-9. — TeKcT : aneKTPOoHHbIN // JlaHb : 3aNeKTpOHHO-6MbnNnoTeyHas cuc-
Tema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ons aBTopus. nonb3oBaTenen.

0) pononHuTenbHasa nuTeparypa:

MNcToYHMK

duckanos, B. [1. HayuyHo-nccnegoBartenbckas paboTa MarucTpaHToB M NOArOTOBKA MarmcTepckon
ancceptauun : y4ebHoe nocobue / B. [1. Puckanos. — Bonrorpag : BrA®K, 2018. — 156 c. —
TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexwum goctyna: ons aBTopua. Nofib30BaTENen.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-06pa3oBaTerbHble pecypchl (OguUNanbHble pecypcbl UHTEPHET):

Pecypc

CT BI'Y 2.1.02 — 2015. Cucrema meHempxkmeHTa kadectea. UTOTOBAA TOCYOAPCTBEHHAA AT-
TECTAUUNA. Obwme TpeboBaHMsa K cooepXaHuio 1 Nopsidok npoBedeHus. — BopoHex : BopoHex-
CKWU rocyfapcTBeHHbIN YyHnBepeuteT, 2015. — 40 c.

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

FOCT 7.1-2003. bubnuorpadgudeckas 3anucb. bubnuorpaduyeckoe onucarHme. Obwme TpedoBaHus
1 npasuna coctaenenus. — Mockea : CtaHgaptuHdpopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.

FOCT 8.417-2002. NocypapcTBeHHasn cuctema obecneyeHns eanHCTBa n3MepeHuin. EanHnubl Benu-
4unH. — Mockea : CtaHgapTuHdgopm, 2010. — 32 c.




URL: http://vsegost.com/Catalog/84/8435.shtml
8 FOCT 19.402-78. EguHasg cuctema nporpammHon gokymeHtauum (ECIA). OnucaHne nporpammbl.—
URL: http://www.internet-law.ru/gosts/gost/24728
9 Mprmepbl GUbGnMorpachnyeckoro onucaHus.
URL: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf
O6y‘-IaIOLL|,I/IIZCFI OONOJTHUTEITbHO MUCNOJb3yeT NnnuTepaTtypy, COOTBETCTBYHLLYHO TEMAaTUKe
BKP.

12.8. UHpopmaLMOHHbIe TeEXHONOruuU, Ucnosibdyemble AnA NoAroToOBKU K 3aluuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe o6ecne4vyeHne n MHGOPMaLMOHHO-
crnpaBoYHble CUCTEMbI

O6pasoBaTenbHbIv nopTan «NeKTPOHHbIN YyHMBepcuTeT BIMY».
URL: https://edu.vsu.ru/;

OneKTpOHHble BUBNMOTEYHbIE CUCTEMBI:

- OBbC «YHuBepcuteTckas bmbnuoteka onliney,

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

[MporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OPUCHBLIX NPUNOXeHUN ana paboTbl C
AokyMeHTamu, Tabnuvuamu mn 1.n. (MonOdwmc, LibreOffice), MO Adobe Reader, nHTepHeT-
6paysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (nonyckaetcsa 3ameHa creuunanusmpoBaHHoro 1O BUpTyanbHbIM aHanorom),
MakeTbl NnpuknagHblx nporpamm Matlab, Scilab, Mathematica.

12.9. MaTepmanbHoO-TeXHU4YecKkoe obecne4yeHue:

CneunanunsnpoBaHHaa mebernb, koMmnbloTep (HOYTOyK), MynbTUMeaunHoe obopyanoBa-
HWe (NPOEeKTOop, aKpaH, cpeacTBa 3ByKOBOCNPOM3BEAEHNS).

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

Ana obyyarowmxca n3 ynucna nvu ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS U MHBA-
nnpos M'MA npoBoguTCcAa € Y4ETOM OCOBEHHOCTEN MX MCUXOPU3NYECKOTO PasBUTUS, UX UHOU-
BMAyarbHbIX BO3MOXHOCTEN U COCTOSIHUSA 340POBbSA, @ Takke B COOTBETCTBUN C TpeboBaHWSA-
MU, U3NOXEHHbIMU B NMyHKTE 7 [onoXeHna o nopsiake NpoBeAeHust rocygapCTBEHHON UTOro-
BOM aTTecTauum no obpasoBaTteribHbIM MporpamMmmam BbiCLero obpasoBaHus — nporpammam
bakanaspwuarta, nporpammMmam crneuvanutTetTa u nporpamMmamM mMarmctpaTypbl BOPOHEXCKOro ro-
cyaapcTtBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.
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