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7. LUenb rocypapCTBeHHOM WUTOroBOW aTTecTauMu: onpegerieHMe COOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUCH  OCHOBHOW  oObpasoBaTenbHOMW  NpOrpammbl
«[lpyknagHaa  MexaHuka W KOMMbKOTEPHOE  MOLENUPOBAHME»  COOTBETCTBYHIOLIUM
TpeboBaHnam ®rOC no HanpaeneHuto noarotoBkn 01.04.03 MexaHuka U maTeMaTu4yeckoe
MOAENMpoBaHMe  Bbicero 0ob6pas3oBaHUs, YTBEPXAEHHbIN  npukazoMm  MuHOBGpHayku
oT 10.01.2018 Ne 13.

8. MecTto rocynapcTtBeHHOM UTOroBoM atrectauum B cTpyktype OIMOI: Bnok B3,
6as3oBas yacTb

9. ®opma(bl) rocyaapcTBeHHOW UTOrOBOU aTTecTaLUn:
3aumTa BbiNyCKHOWM KBanudukaumoHHom paboTsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSI oOOpa3oBaTenbHOM nNporpamMmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kog | Ha3zBaHwe

O6LwenpodeccroHarnbHble KOMNeTEHLUN

OriK-1 CnocobeH HaxoanTb, OpMynMpPOBaTh M peLlaTh akTyarnbHble NPOOnemMbl MEXaHUKN U MaTeEMaTUKU
ONK-2 CnocobeH pa3pa6a:l’blBaTb W MPUMEHSATL HOBbIE METOAL! MATEMaTU4ECKOrO MOAEMMPOBAHNS B HayuHO-
nccreaoBaTenbCKo U OMNbITHO-KOHCTPYKTOPCKOWN AeATeNbHOCTM
OnK-3 CnocobeH paspabaTtbiBaTb HOBble MeETOAbl 9KCMEPUMMEHTaNbHbIX WCCNEedoBaHWA U MPUMEHHATb
COBpPEeMEHHOe 3KcrnepuMeHTanbHoe 060pyaoBaHNe B NPOdECCUOHaNbHON AeaTeNnbHOCTH
ONK-4 CnocobeH ucnonb3oBaTb W co3fgaBaTb 3eKTUBHbIE MPOrpaMMHble CPeAcTBa Ansi pelleHus 3ajad
MeXaHUKM
ONK-5 CnocobeH ucnonb3oBaTb B NeAarorM4eckon AesTeNbHOCTU 3HaHWSA B 06nacTu mateMaTukn U MeXaHuKK, B
TOM 4mncrie pesynbTaTbl COGCTBEHHbIX HAay4YHbIX UCCreA0BaHWUI
MpodeccrnoHanbHble KOMNETEHLNK
nK-1 CnocobeH nnaHnpoBaTb paboTy 1 BbIGUpaTb METOAbI PELLEHUS UCCrefoBaTENbCKUX 3a4ay afekBaTHO
NOCTaBMEHHbIM LIENAM C YY4ETOM LUMPOKOro NOHUMaHUA NpodeCcCcrMoHanbLHon obnactu u/vnu obnacTtu
06y4eHus, B TOM YMCre Ha MEXAUCLUMNIIMHAPHOM YPOBHE
nK-2 CnocobeH NpoBoaAMTL UCCEeNOBaHMS, HAaNPaBliEHHbIE HA PELLEHNe UCCneaoBaTeNnbCKMX 3a4ay B pamkax
peanu3aLun Hay4YHO-TEXHUYECKOro NpoekTa B 0b6nactu npodeccnoHanbHOn AeaTenbHOCTH
MnK-3 CnocobeH obpabatbiBaTb, MHTEpPNPETUPOBaTL U 0POPMIIATL pe3ynbTaTbl NPOBEAEHHbIX UCCNEN0BaHNI B
BbIbpaHHOM obracTu Hayku
NnK-4 CnocobeH npenctaBnsaATb HAYYHO-TEXHUYECKME pe3ynbTaThl NPOdEeCCMOHaNnbHOMY coobLecTBy
MNK-5 CnocobeH pykoBoauTb paboTamMy MO COCTaBMEHMIO MaTeMaTUYeckKMx Mogenen Ans NpoBeAeHUs
pacyeTHbIX paboT C NCMONb30BaHMEM COBPEMEHHbBIX UHXEHEPHO-BbIYMCINTENbHbIX KOMIMIEKCOB
MK-6 CnocobeH opraHvM3oBaTb pacYeTHO-IKCMNEPUMEHTasbHble UCCNeAoBaHMS, HeobXoauMble ANs peLleHus
npodeccroHarnbHbIX 3a4ady ¢ y4eTOM NOTpebHOCTEN 3aKa34nKoB
nK-7 CnocobeH opraHmM3oBbiBaTb M MNpoOBOAUTL pPaboTel Mo 06paboTke pe3ynbTaToOB pacyeTHO-3KCnepwu-
MEHTarbHbIX NCCreaoBaHUi
1. O6bLem rocyaapcTBeHHOM MTOroBOM aTtrectaumm B 3a4eTHbIX

eauHuuax / ak. yac. — 12 /432.
noAroToBKa K 3awmTe u npoueaypa 3awntel BKP — 12/ 432.

12 Tpe6oBaHusa k BKP
12.1 Nopsipok BbinonHeHust BKP

Moarotoeka BKP BbinonHsaeTca obyqatowmmcsa Ha NPOTSXKEHUN 3aKMOYUTENBHOrO roga
o0y4yeHns, 4BNAETCA NPOBEPKOW KadecTBa MNOSMyYEHHbIX TEOPETUMYECKUX  3HAHWUWN,
NpPaKkTU4eCKnX yMeHUM " HaBbIKOB, ChopMUpPOBAHHbIX OO EKYINbTYPHbIX
N npogeccroHarnbHbIX KOMAETEHLMIA, NO3BONAIOLWMX peLlaTb NpodeccmoHarbHble 3a4a4n.



Y1BepxaeHune Tem BKP, HasHadeHue pykoBoguTenemn, opraHnsaumsa BbinonHeHus BKP
onpegenseTrca TpeboBaHMAMU, W3NOXEHHbIMM B [lonoxeHnn o nopsgke npoBeaeHus
rocydapCTBEHHOM WTOroBOWM aTTectaumMm no obpasoBaTeflbHbiIM MporpaMMmamM  BbICLLEro
obpasoBaHnss — nporpammam bGakanaBpuaTta, nporpammamMm creumanutetTa u nporpamMmam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmusepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmTte BKP gonyckaeTcs obyyarowmimncs, ycnewwHo 3aBepLunBLUNN B NOHOM 06beme
ocBoeHune OlMOI B cooTBETCTBMM C y4€OHbLIM MAaHOM, MOSTHOCTBIO BbIMOSMHUBLUWIA 3a4aHne
Kadpegpbl Ha BbinonHeHne BKP.

Tembl paboT yTBEPXKOAOTCA YYEHbIM COBETOM (hakynbTeTa NPUKIAgHOM MaTeMaTUKu,
MHOPMATUKN U MeXaHUKU MO MpeacTaBreHnio 3aBeyowmx kadpegpamu. lNepeyeHb Tem
BKP gosogutcs oo ceeaeHust obyyarowmxca He no3gHee, Yyem 3a 6 mecaues go MNA.

[MepeyeHb NpUMEPHbIX TEM  MarnucTepckux  aucceptaumin  paspabaTbiBaeTcs
npenogasatensaMn  Bbinyckawowen kKadegpbl. [lpumepHasa Tematuka MarnmcTepckmx
anccepTtaumn  obcyxgaetca Ha 3acedaHuu BbinycKawlwen kadegpbl u  yTBepXgaeTcs
3aBeayroLwmm Kaeapon.

3apaHue Ha BbinonHeHne BKP BbigaeTcst CTyaeHTy nocne yTBEPXKAEHNA TEMbl YUYEHbIM
coBeTOM dhakynbTeTa NPUKIIagHOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— Martematnyeckoe mogenupoBaHne NpoLLEeCCOB, OMUCbIBAEMbIX CUCTEMaMWN YpaBHEHWUN
B YaCTHbIX NPOM3BOAHbLIX AN4 3a4a4 rmapoMexaHuKm

— Wcnonb3oBaHne cuCTeM KOMMBbIOTEPHOM MaTeMaTUKW Ofs aHanuM3a mMaTemMaTU4ecKux
Moaenen Xnakocten n rasos

— BbluncnutenbHble KOMNEKCHI N 3a4a4un TennomaccoobmeHa

— AnropuTMbl NOCTPOEHUS pPacCHETHbIX CETOK MPU KOMMbIOTEPHOM MOOENMPOBaHUN B
3agavax rmapoaMHaMuKm

— KomnbloTepHoe MogenMpoBaHne 1 reHepaTopbl CETOK B 3adavax rmapoauHaMmnkn

— MeToa KOHeYHbIX 06bEMOB B 3aja4ax MeXaHWUKM XMOKOCTU 1 rasa

— MogenupoBaHue nonen KMHEMATUYECKUX XapaKTEPUCTUK TEYEHUS XMOKOCTEM B Ka-
Hanax pasnuyHblX popmbl

— BbluucnutenbHble anroputmel 6ubnuotek komnnekca ANSYS

12.3 CtpykTypa BKP

Ctpyktypa BKP:

— TUTYNbHbIN JFIACT;

— coaepXxaHue;

— CMNCOK COKpaLLLEHNI (eCcriv B 3TOM €CTb HEOBXO0AUMOCTb!);
— BBEAEHME;

— OCHOBHas 4YacTb;

— 3aKIYeHne;

— CMUCOK UCMNOSIb30BaHHbIX MICTOYHUKOB;

— NPUIOXKEHNA.

K paboTte npuknagbiBaeTcs 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k cTpyktype BKP
CopepxaHve BKMIOMAeT HaMMEHOBaHWS BCeX pasfenoB, noapasgenoB  (rnas,

naparpadoB), NyHKTOB (€CNM OHU MMEITCH) C yKa3aHMeM HOMEPOB CTpaHuL, Ha KOTOPbIX
pasMellaeTcsa Hayano MaTepvana pasgena, nogpasgerna, rnasbl, naparpada, nyHkta. Bo
BBeAeHMN 060CHOBbLIBAETCS BbIOOP TEMbI, OnpeaensieMbli €e akTyanbHOCTbO, (POPMYNNPYIOTCS



npobnema un Kpyr BONPOCOB, HEOOXOAUMBIX AS1A ee pelueHus; onpeaensieTcsa uenb paboThbl ¢ ee
pacyrieHeHMeM Ha B3aUMOCBSI3aHHbIA KOMMEKC 3a4ad, Nognexalmx peLeHmnto, AN packpbITUs
TEMbI; YKa3bIBalOTCA OOBEKT UCCreaoBaHNA, UCNONb3yeMble METOAbI aHann3a u nutepaTypHble
NCTOYHUKM; onpeaenseTcst CTpykTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcsl coaepXaHne BbIMyCKHOM KBanuukaumoHHon paboThbl.

[MepBas rnaBa HOCUT, KaK NpaBuso, obLeTeopeTnYeCcKnin (MeTOLONOMMYECKNIN) XapakTep.
B Hen Ha ocHoBe u3ydeHusi paboT OTEYEeCTBEHHbIX M 3apybexHblX aBTOPOB M3naraeTcs
aKTyanbHOCTb M CYLLHOCTb MUccregyemon npobnembl, paccMmaTpuBatoTCsl pasfiMyHble Noaxoabl
K pelleHunto, gaeTcs ux oueHka, 0BOCHOBLIBAOTCA W M3naralTCa COOCTBEHHbIE MO3nUUK
CTydeHTa. JTa rnaea CNyXuT TeopeTu4eckum 060CHOBaHMEM UCCREeAOBaHUN, NPOBEAEHHbIX
CTYOEHTOM.

O6ocHoBaHve uenn BKP HeobxoomMmo NMpoBOAMTbL HAa OCHOBE aHanm3a COBPEMEHHOrO
COCTOSIHUSI M TEHOEHUMIN pa3BUTUS NpoGnembl.

Bo BTOpoM rnaBe npmBOAUTCA NOCTaAHOBKa 3ajauvn, €€ coaepxaTenbHoe U
mMaTemaTunyeckoe onucanue. [Ana BKP, cBazaHHbIX ¢ MmaTematundeckux mogenen MOATT n MXKT,
a TakkKe MCMNOfb30BaHNMEM COBPEMEHHbIX BbIYMCAUTENBbHbLIX TEXHOMOMMIA, B COOEpXKaTerbHOM
MOCTaHOBKE MNPUBOLATCA CCbUIKM Ha [LOKYMEHTbI, perfamMeHTUpylolme paccmaTprvBaemble
NpOLECChbl; OCHOBHbIE MoOKasaTenn, KOTopble OOSMKHbl OblTb AOCTUIHYTbI B YCHOBUSAX
aKcnnyaTtaumu; cnocodbl oOpraHu3auuuM guanora 4YesioBeka € MHMOPMAUMOHHOM CUCTEMOWN
CpeacTBaMn UMEIOLLIErOCS WHCTPYMEHTApUS, OMMCaHME BXOAHbLIX M BbIXOAHbLIX [aHHbIX
(dbopma npeacTtaBneHnsi COOOLLEHMIA, OMUCaHME CTPYKTYPHbIX €AWHUL, NepUOANYHOCTb
BblAaun uHOpMaLMM UM 4YactoTa  NOCTynneHud), TpeboBaHMs K opraHu3aumm cbopa
NCXOOHbIX AaHHbIX 1 06PabOTKM NONYYEHHbIX PE3YNbTaToB.

B martemartmyeckon nocTaHOBKE BbINOMHSETCS dopmanusauusa 3agayu, B pesynbTaTe
KOTOPON oOnpenensieTca CocTaB MNEepPEeMEHHbIX, KOHCTAHT U UuX Krnaccudukaumsa, Buabl
OfPaHNYEHUI Ha MNEpPEMEHHbIE M MaTemMaTuyeckme 3aBMCUMOCTM MeXay nepeMeHHbIMU.
YCcTaHaBnMBaeTCA Knacc, K KOTOPOMY OTHOCUTCS pellaemas 3ajada, W npuBoauTCsA
CpaBHUTENbHLIM aHann3 MeToAoB pelleHnsa Ans Bbibopa Hanbonee apdekTMBHOro meTtoaa.
MpuBoauTcss 0BGOCHOBAHWE MNPUHATBLIX OOMYLWEHUA M NPEeanoCbINOK npu dopmManu3aumm u
Bblbope meToaa peweHus. OnpegensieTca obwan nocnefoBaTeNbHOCTb PELLEHNS 3a4auN.

B aTton e rnaese npuBOOATCA pe3yribTaTbl TEOPETUYECKUX WUCCIeaoBaHUn, OnucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx apeKTUBHOCTM.

Ona BKP, cBasaHHbIX ¢ pa3paboTkon matematndeckmx mogenen MOATT n MXKT, a Takke
NCNONb30BaHMEM COBPEMEHHBIX BbIMUCIIUTENbHbLIX TEXHOMOMM, Heobxoaumo yaenuTb
BHMMaHME BOMPOCaM KOPPEKTHOCTM MOCTAHOBKM 3adadM M UCNOSMb30BaHMSA pPasfnnyHbIX
naketoB 3-D mogenupoBaHus..

O6ocHoBaHMe BbIGOpa unn pas3paboTknm TEXHMYECKOro obecnevyeHnss OCHOBLIBAEeTCA Ha
npuyHUMNax opraHnsaunm mn yHkumoHmpoBaHua 9BM, cuctem, KOMNNEKCOB, NCNOMb30BaHUM
NOKanbHbIX U rNobanbHbIX BbIYUCIIUTENbHbIX CETEMN.

lMporpammHoe obecnedyeHne OOMKHO BKMOYaTb CTPYKTYPY NPOrpaMmMHO-METOL4MYECKOrO
KOMMnekca, (yHKUMM MporpaMm CTPYKTYPHbIX YPOBHEW, Cnocobbl peanu3auunm MOHMTOpa
YNpaBreHns HWKHUMU YPOBHSAMW MPOrpaMMHbIX MoOAyren, cnocobbl peanusaummn mopynewn
BBOZaA M BbiBOAA MHpOpMaLnn.

Mockonbky BKP nocesileHa peLlueHnio KOHKPETHOM MPpUKNagHoW 3agayu, To pesynbTaThl
BbIYMCNUTENBHOrO 3KCNEepMMeEHTa U/unm aHanua pelleHns 3agayum LenecoobpasHo BblOENUTb
B OTAENbHYO rnaey (pasaen).

TekcTbl NporpaMm OOPMASIOTCA B BMAE OTAENbHOrO AOKYMEHTa M NMoMeLarTcs B
NPUNOXEHUN.



ObgaszatenbHbiMn  gna  BKP  gaBndawTcsa  norMyeckass CBA3b  Mexay  rnasBamu
N nocrnegoBaTefibHOe pa3BUTME OCHOBHOW TEMbI Ha MPOTSXKEHUM BCEN paboThl.

B 3aknouyeHMnm normyeckM NoOCredoBaTeNbHO  M3MaralTcsi  TEOpPeTUYecKne U
npakTU4eckne BbIBOAbI M MNPEASsIOKEHUSA, K KOTOPbIM Mpulen CTyOeHT B pesynbTaTte
nccnegoBaHnsa. OHM OOMKHbI ObITb KPATKUMW, YETKUMW, AAKOWMMWN NOMNHOEe NpeacTaBneHne o
coaepXxaHun, 3HaYMMOCTN, 0BGOCHOBAHHOCTU U 3PPEKTUBHOCTM pa3paboTok.

B npunoxeHusa cnegyet nNOMeCTUTb BCrOMoOraTesfbHbi MaTepuarn, KOTopbIA npwu
BKIMIOYEHNUN B OCHOBHYK 4YacTb paboTbl 3arpomoxgaeT TekcT. K HeMy MOXHO OTHECTMU:
NMPOMEXYTOYHbIE TEOPETUYECKMNE BbIKITAAKN N pacyeTbl, HEKOTOPbIE AOKa3aTenbCcTBa, Tabnuupbl
AaHHbIX, TEKCT NpOorpamMmbl, UAOCTPaLMM BCNOMOraTenbHOro Xxapakrepa.

MpunoxeHna pacnonaratoTcsa B Nopsigke NosiBAIEHUS CCbINIOK HAa HUX B OCHOBHOM TEKCTe
paboTbl. KonnyectBo npunoxeHun B paboTe onpenensdercs TONbKO HEOOXOOMMOCTbH WX
BBeAeHUs B paboTy. Mpn odopMneHnm NpUNoXeHNs yKkasbiBaeTcst HE TONbKO €ro HOMEp, HO U
Ha3BaHWe MPUNOXeHUs, OoTpaxawuwero ero cytb. B kayectBe obGpasua odopmneHus
NPUOXEHUN MOXXHO BOCMOMb30BaTLCSA NMPUNOXKEHUSIMN AAHHOIO MeTOAMYECKOro Nnocoobus.

12.4 Pe3ynbtaTbl OOy4YeHUs, XapakTepu3ylliMe roTOBHOCTb BbINYCKHUKA K
npodeccuoHanbLHON AeATeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koabl Koo n HanmeHoBaHue
KOMI'IeTeHLI,I/IVI MHOWKATOPOB AOCTUXEHNA KOMMNETEHLIUN
OlK-1.1 ObnapaeT dyHOAaMeHTanbHbIMU 3HAHWAMKW B 0OMacT MexaHukM W MPUKNagHON MaTemaTuKy,
3HaeT aTanbl paspeLleHns Npobnemsl, MeToAbl peLueHns NpobneMHbIX CuTyauun u npodnem.
OlK-1.2 MoxeT HaxoauTb 1 hopMynmpoBaTth Npobnemy B 06nactn MexaHukv 1 NpuKNagHou MmaTtemaTuku;
pelaTb aKkTyanbHble 1 3Ha4YMMble Npobnembl yHAAMEHTaNbLHOW U NPUKITagHON MaTeMaTUKK.
OlK-1.3 Wcnonb3yeT MeToAbl MaTtemaTu4eckoro MOAENUpOoBaHUs npu aHanu3e rnobanbHbix npobnem Ha
OCHOBe My6OoKUX 3HaHWI MEeXaHWKW, pyHAaMeHTanbHbIX MaTeMaTUYeCKUX AUCLIMNINH U KOMNbIOTEPHBIX HayK|
OlK-2.1 HakannueaeT n cnuctemaTuavnpyeT 3HaHWUsA B 06nacTy coBpeMeHHbIX METOAOB MaTteMaTU4eCcKoro u
anropMTMNYECKOro MOAENMPOBaHUS.
OriK-2 OlMK-2.2 AHanuavpyeT 3agady, paspabatbiBaeT W MNpUMEHSEeT HOBble HeobxoaWMble MeToabl
MaTemMaTM4eCcKoro 1 anropuTMM4EeCKOro MOAENMPOBaHNS Ars ee peLleHus.
OTl1K-2.3 MpoBoanT cpaBHUTENBHBIN aHanM3 NoNy4eHHOro PELLEHUsI C aHanoramu.
OlNK-3.1 HakannuBaeT ¥ cucTemMaTusnpyeT 3HaHMA B 06NactTm MeToAOB 3KCMEePUMEHTaNbHOro
nccneaoBaHnst U COBPEMEHHOTO 3KCNeprMeHTanbHoro obopyaosaHms
OlNK-3.2 MogepHusmpyeT u paspabaTbiBaeT HOBble MeETOAbl 3KCMEePUMEHTaNbHOrO WCCeAoBaHNa U
OrK-3 CMOrb3yeT COBPEMEHHOE JKCNepUMeHTanbHoe 06opyaoBaHME A4S NOMyHeHUs He0BXoAMMbIX AaHHbIX
OIIK-3.3 [IpoBoauT SKCTIEpUMEHTAIBHEIE NCCIENOBAHMS HA OCHOBE CHOPMYITHPOBAHHON (PH3NIECKOI MOMEIH SIBICHUS]
C HUCIOJB30BAHHUEM HOBBIX METOJOB 3KCHEPUMEHTAJIbHBIX PICCJICZ[OBaHPIﬁ, AHAJIM3UPYET U 06061].[218T TOJIy4CHHBIG
OKCHNEPUMCEHTAJIIBHBIC PE3YJILTATHI.
OlK-4.1 HakannuBaeT n cucTemMaTM3MpyeT 3HaHMA B 00racTm COBPEMEHHbIX WHMOPMAaLMOHHBLIX
TEXHOMOrMMn, cnocobeH Mcnonb3oBaTe NPOrpamMMHbIe CPeacTBa Af1si PeLleHUst TUNOBbIX 3a4ad.
OrK-4 Or1K-4.2 MoxeT co3gaBaTb 3eKTUBHbIE MPOrpaMMHbIE CPEACTBA A8 PELLEHMS 3a4ay HAaYKN N TEXHUKN.
OTlK-4.3 Vicnonb3yeT CoOBpeMEHHbIE MHPOPMALIMOHHBIE TEXHONOMUK, NPOrPaMMHbIE CPEACTBA AN PeLUeHns
3agay B npodeccroHarnbHowm obnacTu.
OrlK-5.1 pamoTHO noaroTaBnvMBaeT MNybNMYHOE BLICTYNNIEHNE, OCHOBAHHOE Ha 3HaHWsIX B cdepe
MaTeMaTVKN N MEXaHWKWU.
OrlK-5.2 Ucnonb3yeT B NedarorMyeckon AesiTeNbHOCTU pes3yrnbTaTbl HayYHbIX MCCNEeAoBaHWA B cdepe
MaTeMaTUKN N MEXaHWKWN.
OlK-5.3 TllonynspHO W [OCTYMHO w3naraeT HayyHble OCHOBbl 3HaHUA B cdepe MexaHuku 1
MaTeMaTUYEeCKOro MoAenuMpoBaHnNs AN ayauTopum pasnnyHoro ypoBHS.

OrllK-1

Orl1K-5




MK-1.1 MNpoBoAMT MHMDOPMALMOHHBIV MOUCK ANS PeLUeHVs UccreaoBaTenbCknx 3afay C UCMONb30BaHEM
OTKPbITbIX UCTOYHMKOB MHpOpPMaLIMK U CNeLMann3mpoBaHHbiX 6a3 gaHHbIX.

MK-1.2 AnanusupyeTt n obpabaTtbiBaeT nHdopmMaumio MNo TemMaTuke UccnefoBaHns B BblGpaHHOM obnactu
HayK Ha OCHOBAHMM LLUMPOKOrO MOHUMaHUA npodeccrmoHansHo obnactn n/vnu obnactu obyyeHus, B TOM

K1 Yyucne Ha MeXanCLUMNIMHapHOM YpPOBHE.
MK-1.3 BbibupaeT akcnepMmeHTanbHble W pacyYeTHO-TEOPETUYECKME MeToAbl pelleHus MOCTaBEeHHON
3aJavn, UCXOAs U3 MMEIOLLMXCS MaTepuarnbHbIX U BpEMEHHbIX PecypCcoB.
MK-1.4 ®opmupyeT (paspabaTbiBaeT) NnaH NPOBEAEHNS Hay4YHO-UCCneqoBaTeNnbCKUX paborT.
MK-2.1. T[poBOAUT  3KCNEepWMEHTamnbHble  WCCNEefoBaHWA MO 3adaHHOM  TemaTtuke,  ynpasnsas
BbICOKOTEXHOMNOMMYHbLIM 060pyAOBaHNEM.
MKk-2 MK-2.2. TpoBoauMT pacyeTHO-TEOpEeTUYECKME WCCMNeAoBaHUA MO  3a4aHHOM TemaTuKe, UCMNOonb3ys
coBpeMeHHble | T-TexHonoruu.
MK-3.1. O6pabaTbiBaeT MONyYeHHbIE [AaHHble C WCMOMb30BaHNMEM COBPEMEHHbIX METOAOB aHanvsa
WMHopmaLmu.
MK-3 MK-3.2. Kputnyeckn aHanusmpyeT MnomfyyYeHHble pe3ynbTaTbl U MHTEPNpeTUpyeT B KOHTEKCTe BblibpaHHON
obnactu npodeccrMoHanbHOM U/Mnn Hay4yHoW cdpepsbl.
MK-3.3. CoctaBnset oTtyeT no pesynstatam HAP n HNOKP B BbiGpaHHOM 06nactu Hayku.
MK-4.1. F'otoBMT Nybnvkaumm no pesynbtatam paboTsl B hopMe TE3MCOB AOKNaA0B, KpaTKMx COOBLLEHNI 1
Hay4HbIX CTaTen B HAay4YHbIX U3AaHNSAX.
MK-4 MK-4.2. MMpepactaBnseT pesynbTatbl paboTbl B yCTHOM OPME Ha PYCCKOM W aHITIMACKOM $i3blke
NCMNONb30BaHMEM MNpe3eHTaLui Ha Hay4HbIX CEMUHapax, KOHEPEHUNAX PasfMYHOro YPOBHS U/UNn B pamkax
ANCKYCCUIM Ha HayYHbIX (HayYHO-NPaKTUYECKMX) MEPONPUATUSIX.
MK-5.1 WmeeT npenctaBneHve 06 OCHOBHbIX MOHATMAX, pasgenax M 3agjadax MexaHuKW, MeTodax
MaTemMaTU4eCcKoro MOAEeNMpoBaHWs, NCMOSMb3yeMbIX B MEXaHUKE.
MK-5.2 MoxeT paspaboTaTb nnaH npoBegeHUss UCCNeAoBaHWI B COOTBETCTBYHOLLEN NpeaMeTHoN obnacTu,
MIK-5 BblOMpaeT acpdeKTnBHbIE METOAbI PELLEHNS COrMacHO NOCTaBNEHHbIM NPUKIagHbIM 3adadam.
MK-5.3 ToTOB oOCyWEeCcTBNATb PYKOBOACTBO MNpPOBEAEHMEM WCCMNefoBaHMM B 0bnactu  MexaHuku
AedopmMmupyembix Ten 1 cpega.
MK-6.1 MimeeT npeactaBneHne o6 oCHOBax OpraHun3auuMm pacyeTHO-3KCNepUMEHTarbHbIX UCCrefoBaHUn B
obnacTn matemMaTU4ecKoro MOAENMPOBaHNSA, MEXaHVKN CNMOLLUHBLIX CPea.
MK-6.2 [JeMOHCTpUpYyeT HaBbIkM MOCTAHOBKM U PELUEHWNs 3a4ay MEeXaHVKu CNIOLWHbIX cpen, OTBeYaloLwmnx
MK-6 TpeboBaHNAM 3aka3yumka, ¢ Mcnorb3oBaHMeM nporpamm 3-D TBepAOTENBLHOrO MOAENMPOBAHUS.
MK-6.3 TllpumeHsieT nonyyYeHHble 3HaHUSE B MNpoLecce camocTossTeNnbHoW paboTbl Hag 3agadamu,
NOCTaBMNEHHbIMW C Y4eTOM NOTPeBHOCTEN 3aKa3yMKOoB.
MK-7.1 VimeeT npeacTtaBneHne o6 OCHOBHbIX METOAax MPOBEAEHMSI SKCMEPUMEHTANbHbIX UCCeAOoBaHWN
npoueccoB AedOPMUPOBAHNS, MPOYHOCTU INEMEHTOB KOHCTPYKLMIA, BbINOMHEHHBIX W3 COBPEMEHHbIX
maTtepuanos, MeTognkax obpaboTkv Nony4YeHHbIX pe3ynbTaTos.
MK-7 MK-7.2 TlpumeHsieT npu o06paboTke [AaHHbIX MeToAbl aHanM3a 9SKCMepUMeHTalbHbIX pPe3ynbTaTos,

CTaHAapTHOe ¥ OpuUrMHanbHoe NporpamMmmHoe obecneveHne
MK-7.3 nMNpeactaBnset/ odopmnseT pesynbTatbl nabopaToOpHbIX WCMbITAHWA B COOTBETCTBUM G
OEeNCTBYIOLLUMMM TEXHOMOMMYECKMMU pernaMmeHTamu/TpebosaHnsamm

12.5. MNMpoueaypa 3awmtbl BKP n MeTtoamnyeckme pekomeHgauum ans ctygeHTta

3awmnta BKP nposoantca B cooTBeTCcTBUM C [lonoxeHnem O nopsake npoBedeHus
rocyaapCTBEHHOM WTOroBOM artTectauum no obpasoBaTesibHbIM NporpaMMamM  BbICLUErO
obpasoBaHnsa — nporpammam 6akanaspuaTta, nporpaMmmam cneuuanuteTa M nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHmsepcuteta 1 BlY 2.1.28 — 2018.

12.6. ®oHA oLEeHOYHbIX cpeacTB AnAa 3awuTtbl BKP

12.6.1. NMpumepHbIN NepeyeHb BonpocoB Ha 3awmTte BKP

— ObocHoBaHKe BbibOpa MaTeMaTMYEeCKOW Moaenu Ans pewenus 3agad BKP.

— O6ocHoBaHve BblbOopa MeToaa peLUeHUst N UCMONb30BaHUSA MPOrpaMMHbIX MPOAYKTOB Npu
pelleHnn noctaeneHHbix B BKP 3agau.

— Hay4yHasi HOBM3Ha NpoOBEAEHHOIO UCcreaoBaHmS.

— [MpakTnyeckasa 3Ha4YMMOCTb UCCNea0BaHUA.

— O630p nNuTepaTypbl NO NPOBEAEHHOMY UCCNELOBaHMIO.

— OugeHKa ageKkBaTHOCTMN NMOCTPOEHHbLIX MaTeEMaTUYECKMX MOAENEN.

— ObnacTb NpakTU4YeCKOro NPMMEHeHUs pe3ynbTaToB UCCeaoBaHuS.



12.6.2. Kputepum n wkana oueHMBaHua pesynobtatoB BKP

[Ons oueHuBaHUA pe3ynbTaToB 3aWUTbl BbINYCKHOW  KBanuduKaunoHHOW paboTbl
ncrnonb3yeTcs WwKana: «OTSIUYHOY, «XOPOLLOY, «yOOBNETBOPUTENBHOY,
«HeypoBneTBoputenoHo». COOTHOLWEHWE LWKanbl OUEHWBaHUA pe3ynbTaToB  3allUThl
BbIMYCKHOM KBanuukaumoHHON paboTbl M YPOBHA MNOArOTOBMEHHOCTM oby4vatouierocs K
peLleHnto npodeccruoHanbHbIX 3agav:

LLlkana oueHok XapakTtepucTuka ypoBHS MOArOTOBMEHHOCTM 0by4yatoLLerocs K
peLLeHnto NnpodeccnoHanbHbIX 3aaau
MpamoTHO " 4eTKo chopMynupoBaHa rnocTaHoBKa 3apaun,

NPOAEMOHCTPUPOBAH BbICOKMI YPOBEHb FOTOBHOCTM MCMONb30BaTb HaBbIKK
BblbOpa, MpPOEKTMPOBaHMSA, peanu3auum, OLEHKM KadyecTBa W aHanuaa
achdhekTMBHOCTM nporpaMMHoro obecneveHus OnNs  pelweHuss 3agady B
pasnu4YHbIX NpeAMeTHbIX 06nacTsix, NPOAEMOHCTPUPOBaH BbLICOKUIA YPOBEHb
OTnnyHo rOTOBHOCTM K MCMNOMb30BaHUIO OCHOBHbIX Moaenen MATT n MXXI™ n cnocobos
X NPUMEHEHWsT ONs pelleHus 3ajad B npeameTHbIX obnacTax, BbiBMAeHa
SIPKO Bblpa)keHHasi CnocobHOCTb K caMoopraHmsaumMm M camoobpasoBaHuio,
YEeTKO U Ka4yeCTBEHHO  U3NOXeH Martepuan  paboTbl, 4YeTko w
KBanMuuMpoBaHHO AaHbl OTBETbI Ha BCE AOMOSTHUTENbHbIE BOMPOCH!, OT3bIB
HOCUT MOSNOXMUTENbHbIN XapakTep

KoppekTHO cdopmynmpoBaHa NOCTaHOBKA 3ajayvn, NpOoAEeMOHCTpUpoBaHa
roTOBHOCTb WCMONb30BaTb HaBblkKM BbibOpa, MPOEKTUPOBAHUS, peanusauuu,
OLEHKN KayecTBa M aHanu3a 3(pPEeKTMBHOCTU MPOrpaMMHOro obecneyeHus
ans peLueHus 3agay B pasnU4YHbIX npeameTHbIX obnacTtsx,
NPOLAEMOHCTPMPOBaHa rOTOBHOCTb K WCMOMb30BaHMIO OCHOBHbLIX Moaenen
XopoLuo MOTT u MXI wu cnocoboB uX NpuMMEHEHUs [ONs peleHuss 3ajad B
npegmMeTHbiXx obnacTtax, BbIsIBieHA CMNOCOOHOCTb K CamoopraHvsaumMm u
camoobpa3oBaHuMio, YeTKO M Ka4YeCTBEHHO M3NOoXeH MaTepuan paboTkl, He Ha
BCE [OMOSIHUTESNbHbIE BOMPOCHI AaHbl MCYepnbiBalLWMne OTBETbI, MMEKTCS
NPeTeH3nn K 06bEMY BbINOMHEHHON PaboTbl, OT3bIB HOCUT MOJTOXMUTESbHbIN
Xxapaktep

KomMneTeHTHOCTb B npegmeTHON obnactu NPoAEMOHCTpMpPOBaHa
HeJoCTaTOMHO, MNOCTaHOBKa  3ajadn  copmynupoBaHa  pacnibiBYaTo,
HeJOCTaTOMHO 4YeTKO NPOAEMOHCTpMpOBaHa rOTOBHOCTb  MCMOSb30BaTh
HaBbIKKN BblIGOpa, NPOEKTMPOBaAHWS, peanusaumm, OLEHKN KavyecTBa 1 aHanuaa
achdhekTMBHOCTM NporpaMMHoro obecneveHus OnNs  pelweHus 3agady B
pasnU4YHbIX NPeaMeTHbIX 06MacTsX, BbisiBNEHbl HE3HAYUTENbHbLIE NMpobenbl B
YAoBneTBOPUTENBHO rOTOBHOCTM K UCMONb30BaHUIO OCHOBHLIX Mogenen MOTT n MXXI n cnocobos
X MPUMEHEHMS1 ANS pelleHust 3adad B MpeaMeTHbIX obnacTsax, BbisBeH
HEBbICOKMI YPOBEHb CMOCOBHOCTEN K CaMOOpraHn3aLmmn n camoobpasoBaHuio,
N3noxeHne martepuana paboTbl COAEPXKUT HedeTke ¢OPMYINMPOBKN U
ABNSAETCA HenocnenoBaTesibHbIM, OTBETbl Ha [OMOSIHUTESNbHbIE BOMPOCHI
HEMONHbIE UMM coaepXaT HETOYHOCTU U OLMOOYHbIE YTBEPXKAEHUS, OaH
NMOMNOXUTESbHLIN OT3bIB

Hu3knMin ypoBeHb KOMMETEHTHOCTM B MpegMeTHOM obnactu, MocTaHOBKa
3afjaun copmMmyrnmpoBaHa HEYETKO M C MOrPeLHOCTAMWU, HU3KUA YPOBEHb
TEOpeTUYEeCKON U MpPakTUYeCKOW MoAroTOBKW, HEAOCTaTOYHOe BrageHue unm
Heucnonb3oBaHMe coBpeMeHHbix mogenen MOTT wn MXI, wusnoxeHue
mMaTepmana paboTbl COAEPXUT HedeTkne opMynUPOBKM U  OWNBOYHbIE
YTBEPXAEHUS, AaHbl HEBEPHbLIE OTBETbI HA AOMONHUTENBbHBIE BOMPOCHI

Hey,EI,OBJ'IeTBopVITeﬂ bHO




12.7. NepeyeHb y4eOHOM nNUTepaTtypbl, pecypcoB cetn «UHTepHeT», HeobxoanMbIX
ANA NoAroToBKM K 3awmTe u npoueaypsbl 3awmtbl BKP
a) OCHOBHas nuTeparypa:
Ne n/n NCTOYHMK

1 OcHoBbl MHGHOpPMaLMOHHO-6nbnNnorpadmyecknx aHaHu: y4ebHo-meToanyeckoe nocobue /
E. M. MpuwwHa [n gp.]. — BopoHex : BopoHexckui rocyaapcTBeHHbIn yHnBepcuteT, 2015, — 38 c.
MeToanueckue ykazaHusi No 0POPMMAEHMIO KYPCOBbIX U BbIMYCKHbIX KBANMUKALMOHHbIX paboT:

2 M

YyebHo-MeTOoan4eckoe nocobune. — BopoHex: nsgatensckuit gom By, 2019. — 48 c.

duckanos, B. 1. HayyHo-nccneposaTenbckas paboTa MarmcTpaHTOB U NOArOTOBKA MarncTepcKom
3 ancceptauum : yd4ebHoe nocobue / B. [. duckanos. — Bonrorpaa : BTA®K, 2018. — 156 ¢c. —

TekcT : aneKkTpoHHbIN // J1laHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/158194 . — Pexwvm goctyna: Ansg aBTopus. nonb3oBaTenem.

©0) pononHUTenbHasa nuTeparypa:
Ne n/n UcTouHuk
TapxaH, J1. 3. BbinyckHas kBanudukaumoHHas pabota. «Maructepckasa ancceptauusiy © yyebHoe
nocobue / Jl. 3. TapxaH. — Cumdpepononb : KAMY, 2016. — 124 c. — ISBN 978-5-9908254-5-
1.— TekcT: 9aneKkTpoHHbIN// JlaHb : 9nNeKkTpoHHo-OubnuoteyHas cucrema. — URL:
https://e.lanbook.com/book/125193 — Pexum goctyna: ans aBTopus. nosib3oBaTesnen.

B) MH(POPMAaLMOHHbIE 3NeKTPOHHO-06pa3oBaTesibHble pecypcbl (OduUMnanbHble PECYPChl UHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cuctema meHemkmeHTa kadectea. MTOITOBAA TOCYOAPCTBEHHAA
5 ATTECTALUMA. O6wwne TpeboBaHMS K cogep)XaHuto M Mnopsgok npoBedeHusi. — BopoHex :

BopoHexckui rocygapcTBeHHbIn yHuBepcuteT, 2015. — 40 c.

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

FOCT 7.1-2003. bubnuorpaduyeckass 3anucb. bubnunorpadudeckoe onncanne. O6wme
6 TpeboBaHua ¥ npaBuna cocTaernenuns. — Mockea : CtaHgapTuHdopm, 2010. — 47 c.. — URL:
http://www.internet-law.ru/gosts/gost/1560/

FOCT 8.417-2002. locypoapcTBeHHas cuctema obecneveHuss eguHCTBa M3mepeHuin. EgunHuupl
7 Benu4yuH. — Mocksa : CtaHgapTuHdopm, 2010. — 32 c.

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

FOCT 19.402-78. EpuHaa cuctema nporpammHon pAokymeHtauuu (ECMAO). OnucaHue
nporpammsbl..— URL: http://www.internet-law.ru/gosts/gost/24728

Mpumepbl Gubnuorpadmyeckoro onnucaHus.

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

OO6yvatoLmiics OOMNONHUTENBHO UCMONb3YeT NUTepaTtypy, COOTBETCTBYHOLLYIO TeMaTuke
BKP.

12.8. UHdpopmaLMOHHbIE TEXHOSOrMKU, UCNOSb3yeMble AN NOArOTOBKMU K 3aluuTe U
npoueaypbl 3awmtbl BKP, Bknoyasa nporpammHoe obecnevyeHne M MHPOPMALMOHHO-
CcrnpaBoOYHble CUCTEMBI:

O6pa3soBaTernbHbIN NopTan « ANEKTPOHHbIN yHuBepcuTeT BITY».
URL: https://edu.vsu.ru/;
ONEeKTPOHHble BUBNMOTEYHbIE CUCTEMBI:

- 9BbC «YHuBepcuteTckas bubnuoreka online,
- OBC «KoHcynbTaHT cTyaeHTa,
- 3BC «JlaHb».

MporpammMmHoe obecneveHue:

OC Windows 10, OC Linux, nakeT ctaHAapTHbIX OUCHbIX NPUNOXeHnn gns paboTtbl C
AokymeHTtamu, Tabnuuamm n 1.n. (MS Office, MonOdumc, LibreOffice), MO Adobe Reader,
nHTepHeT-6pay3sep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio


https://edu.vsu.ru/

Community Edition, MO Anylogic, Python (gonyckaetca 3ameHa cneuuanuanpoBaHHoro 10
BMPTyarnbHbIM aHanorom).

12.9. MaTtepmanbHoO-TeXHU4YecKoe obecneyeHume:

CneumanusnpoBaHHas  Mmebenb, komnboTep  (HOYTOYK), MynbTUMEANNHOEe
obopygoBaHue (NPoeKTop, 3KpaH, cpeacTBa 3BYKOBOCNPOU3BEAEHNS).

13. Ocob6eHHOCcTU npoBepeHna MA ansa nuy ¢ orpaHNYeHHbIMU BO3MOXHOCTAMM
300pOBbSl U UHBaNUAoOB

Ona obyyalwmxcs M3 4yucna nuy, € OrpaHMYEHHbIMU BO3MOXHOCTAMM 300POBbS U
nHBanuaoB MMA npoBoguTcsa ¢ Y4ETOM OCOBEHHOCTEN UX MCUXOGU3NYECKOrO PasBUTULA, UX
WHOMBUAYANbHbLIX BO3MOXHOCTEM UM COCTOAHUSA 3[40pOBbS, a Takke B COOTBETCTBUM C
TpebOoBaHNAMK, WU3MNOXEHHbIMW B NyHKTe 7 [lonoxeHuss O nopsgke  npoBedeHus
rocygapCTBeHHOW WTOroBOW aTtTectaumMm no obpasoBaTtenbHbiM MNporpaMmamM  BbICLLEro
obpasoBaHuss — nporpammam Gakanaspuarta, nporpamMmmam creuvanuteta u nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.



