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7. LUenb rocypapCTBeHHOM WTOroBOW aTTecTauMu: onpegerieHMe COOTBETCTBUSA
pe3ynbTatoB  OCBOEHWS  OOy4alMMUC  OCHOBHOW  obpasoBaTenbHOM  NpOrpamMmbl
«[lpyknagHaa  MexaHuKka W KOMMbKOTEPHOE  MOLENUPOBAHME»  COOTBETCTBYHIOLLUM
TpeboBaHnam ®rOC no HanpaeneHuto noarotoBkn 01.04.03 MexaHuka U mMaTeMaTu4yeckoe
MOAENMpoBaHMe Bbicllero ob6pas3oBaHUs, YTBEPXAEHHbIN  npukazoMm  MuHOBGpHayku
oT 10.01.2018 Ne 13.

8. MecTto rocynapcTBeHHOM UTOroBou atrectauum B cTpyktype OINOI: bnok B3,
6as3oBas yacTb
9. ®dopma(bl) rocynapctBeHHOM UTOroBOM aTTeCcTauuu:
3aumTa BbiNyCKHOM KBanudukaumoHHom paboTsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA oObOpa3oBaTeNbHOM NpoOrpaMmmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kog | HaseaHue

O6LwenpodeccroHarnbHble KOMNeTEHLUN

OrK-1 CnocobeH HaxoauTb, hopMynupoBaTh M pellaTb akTyanbHble NpobrnemMbl MEXaHUKN U MaTeMaTuKu
OMK-2 CnocobeH pa3pa6a:l’blBaTb W MPUMEHSATL HOBbIE METOAL! MATEMaTU4ECKOr0 MOAEMMPOBAHNS B HayuHO-
nccrneaoBaTenbCkom U OMNbITHO-KOHCTPYKTOPCKON AeATENbHOCTM
OMK-3 CnocobeH paspabaTtbiBaTb HOBble MeTOAbI 3KCNEePUMEHTANbHBIX nccrnegoBaHMn M NPUMEHsITb
COBpEMEHHOEe 3KCnepuMeHTanbHoe 060pyaoBaHne B NpodecCnoHanbHON AeATeNbHOCTU
OMK-4 CnocobeH ucnonb3oBaTb U co3gaBaTb 3deKTUBHbIE NPOrpaMMHble CPEeAcTBa ANs pelleHus 3agad
MeXaHWKM
OMK-5 CnocobeH ucnonb3oBaTb B NeAarorm4eckon AeaTenbHOCTU 3HaHMA B 06nacTn matemMaTukn U MEXaHuKK, B
TOM YuCre pe3ynbTaTbl COOCTBEHHbIX HAaYYHbIX UCCNEeaoBaHUM
MpodeccrnoHanbHble KOMNETEHLNK
MK-1 CnocobeH nnaHnpoBaTb paboTy 1 BbIOMpaTh METOABI PELLEHUst UCCnefoBaTeNbCKuUX 3a4ay afekBaTHO
NOCTaBMEHHbIM LIENAM C YY4ETOM LUMPOKOro NOHUMaHUA NpodeCcCcrMoHanbHon obnactu u/vnu obnacTtu
0byyeHns, B TOM YMCre Ha MEXANCUMNIMHAPHOM YPOBHE
MK-2 CnocobeH npoBoaAMTb MCCNEeAoBaHMS, HaNpPaBleHHbIE HA pPeLleHne uccneaoBaTenbCkMx 3afaad B pamkax
peanusauum Hay4HO-TEXHWYECKOro npoekTa B 0bnacTtu npodeccmoHanbHon AesaTenbHOCTU
MK-3 CnocobeH obpabaTtbiBaTth, MHTEPNPETUPOBaTb M 0POPMAATL pe3ynbTaTbl NPOBEAEHHbIX UCCIeA0BaHNNA B
BbIbpaHHOM obracTu Hayku
MK-4 CnocobeH npencTaBnsaATb HAYYHO-TEXHUYECKME pe3ynbTaThl NPOdEeCCMOHaNbHOMY coobLecTBy
MK-5 CnocobGeH pykoBoauTb paboTamu MO COCTaBNEHUD MaTeMaTWyecKMx Mogenew Ans MpoBeAeHUst
pacyeTHbIX paboT C NCMONb30BaHMEM COBPEMEHHbBIX UHXEHEPHO-BbIYMCITUTENBHBIX KOMMITEKCOB
MK-6 CnocobeH opraHvM3oBaTb pacYeTHO-IKCNEpPUMEHTasbHble UCCMNeAoBaHMS, HeobXxoaumblie ANs peLleHus
npodeccroHarnbHbIX 3a4ady ¢ y4eTOM NOTPpeOGHOCTEN 3aKa3ynkoB
MK-7 CnocobeH opraHmM3oBbiBaTb M MNpOBOAUTL pPaboTel Mo 06paboTke pe3ynbTaToOB pacyeTHO-3KCnepwu-
MeHTarnbHbIX UCCreaoBaHWN

11. O6bemM rocynapCTBEHHOM UTOrOBOWM aTTecTauuMu B 3a4YeTHbIX eauHuLax / ak.
yac. - 12 /432.
noaroToBka K 3awmTe u npoueaypa 3awmtbl BKP — 12 / 432.

12 TpeboBaHusa k BKP

O6wme TpeboBaHUA:
- o6bem BKP 6e3 yyeTa npunoxxeHnn JormKkeH cocTaBnATb He MeHee 50 cTpaHuu,
- BKP o6s3atenbHO npoxoauT NPOBEPKY OPWUIMHAnbHOCTM B cucTeme AHTunnarmart.
PekomeHayeMbI NPOLEHT OpUrMHanbHOCTU TekcTa coctaBndeT He meHee 70%.



- PEKOMEHOYeEMOE KONUYECTBO MCMOSIb3YEMbIX UCTOYHUKOB - HE MeHee 15; npu aTom
CCbISIKW Ha WHTEepPHEeT-pecypcbl OOMMKHblI cocTaBnAaTb He 6onee 50% ot obwero 4nicna
NCTOYHMKOB.

- obssatenbHbiM  anemeHTom BKP ABNAETCA NPOBEAEHME  BblYUCITUTESIbHOIO
3KCNepuMMeHTa C NOMOLLIbIO CaMOCTOATENBHO pa3paboTaHHOro NpPorpaMMHOro npoaykra unu/
N C MOMOLLbIO CUCTEM KOMMBbIOTEPHON MaTeEMaTUKN U NAKETOB UHXEHEPHbIX MporpamMm.

- HeobOXoAMMbIM YCMOBMEM MOMy4YeHus oueHKn «OTNUYHO» ABMSETCS Hanuumne He
MeHee AByx nybnukauum no Tematuke BKP B usgaHusx, nHaekcupyembix B PUHL, a
NonyyYeHnss OUEeHKM «XOpOoLUO» - HanuMyne He MeHee ogHOWN nybrkauun.

- npu ocopmneHnn BKP pekomeHayeTcs NpuaepXnBaTbCa akTyanbHbIX METOONYECKNX
yKasaHui.

12.1 MNopspok BbinonHeHust BKP

MogrotoBka BKP BbinosnHseTca obyyalowmmMmcs Ha NPOTSKEHUU 3aKITOYMTENBHOrO roga
obyyeHns, 4BNAETCA MNPOBEPKOM KadecTBa MOSMYYEHHbIX TEOPETUYECKUX  3HAHWUMN,
NPaKkTU4eCKNX yMEHUM n HaBbIKOB, ChopMUpPOBaAHHbIX 0OLLEKYNbTYPHbIX
N npodeccrnoHarnbHbIX KOMAETEHLMIA, NO3BONAIOLWMX peLllaTb NpodeccrnoHarnbHble 3a4a4n.

Y1BepxaeHne Tem BKP, HasHadyeHue pykoBoguTernen, opraHnsaums BblinonHeHns BKP
onpegensetca TpeboBaHUSAMU, WU3NOXEHHbIMWU B [lonoXeHun O nopsigke npoBeaeHus
rocygapCTBEHHOM WTOroBOoW aTtTectaumm no obpasoBaTesibHbIM MporpaMmMam  BbICLLENO
obpasoBaHna — nporpammam 6akanaBpuaTa, nNporpammam crneumanuteTa u nporpammam
MarucTpaTypbl BOPOHEXCKOro rocyaapctBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.

K 3awmTte BKP gonyckaetcs obyyarowmics, yecnewHo 3aBepLunBLINN B NOTHOM 06beme
ocBoeHne OlMOI B cooTBETCTBMM C Yy4EOHBLIM NSIAHOM, MOMHOCTHLIO BbINOSTHUBLUUKW 3agaHue
kKadeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEPXOAKTCA YYeHbIM cOBETOM dhakynbTeTa NpUKnagHoOn maTeMaTuKku,
MHOPMATUKM N MEXaHUKM MO MpeacTaBfeHnio 3aBeaylowmx kadegpamu. lepevyeHb Tem
BKP goBogutca oo ceeaeHus obyyarowmxcs He nos3gHee, 4em 3a 6 mecsaues oo MNA.

[MepeyeHb MNpUMEpPHbIX TEM  MarnucTepckux gucceptauun  paspabaTbiBaeTtcs
npenogasatensaMn  Bbinyckawowen kKadegpbl. [NpumepHasa Tematuka MarncTepckmx
ancceptaumn obcyxgaetcsa Ha 3acedaHuu BbinycKawlwen kadegpbl W yTBepXgaeTcs
3aBeayroLwmm Kaeapon.

3apaHue Ha BbinonHeHne BKP BbigaeTcst CTygeHTy nocne yTBEPXKAEHNSA TEMbl YUYEHbIM
CoBeTOM dhaKkynbTeTa NPUKIagHOM MaTeMaTUKN, MHPOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

— MartemaTunyeckoe mMmogennpoBaHue npoueccoB, ONMUCbIBaeMbIX CUCTEMaMU ypaBHeHI/II7I
B YaCTHbIX MPON3BOAHbIX OJ1A 3a4a4 rmgpoMexaHnkn

— Wcnonb3oBaHWe CUCTEM KOMMNbIOTEPHOW MaTeMaTUKW AN aHanm3a MaTemMaTU4ecKux
Moaenen Xuakocten n rasoB

— BbluncnutenbHble KOMONEKChl 1 3agaydn TennomMmaccoodmeHa

— ANropuTMbl MOCTPOEHUSA PacYEeTHbIX CETOK MPU KOMMbIOTEPHOM MOAENVMPOBaHMU B
3agavax rmapoanHaMmnkm

— KomnbloTepHoe MogenupoBaHne 1 reHepaTopbl CETOK B 3adadvax rmapoanHaMmKkm

— MeToa KOHEeYHbIX 06bEMOB B 3aa4ax MexaHuKN XUOKOCTU U rasa

— MopgenupoBaHne nonenm KMHEMaTUYEeCKUX XapaKTEepPUCTUK TEeYEHUSsI XXUAOKOCTEN B Ka-
Hanax pasnnyHbliX OpPMbI

— BbluucnutenbHble anroputmebl 6ubnmnoTtek komnnekca ANSYS



12.3 Ctpyktypa BKP

Ctpykrypa BKP:

— TUTYNbHbIN JIACT;

— cofepXxaHue;

— CMMCOK COKpaLLeHUn (ecnun B 3TOM eCTb HeobxoamMmocTb!);
— BBEJEHME;

— OCHOBHas 4acTb;

— 3aKNYeHUE;

— CMNUCOK NUCMOSIb30BaHHbIX NCTOYHUKOB;

— NPUITOXKEHNA.

K paboTte npuknagbiBaeTcst 3agaHue Ha BbinosiHeHne BKP.

Tpe6oBaHus kK cTpyktype BKP
CopepxaHve  BKMOYaeT HauMMEHOBaHMS BCeX pas3genoB, nogpasgenos  (rnas,

naparpadoB), MyHKTOB (€CNMM OHU MMEITCH) C yKa3aHMEM HOMEPOB CTpaHuL, Ha KOTOPbIX
pasMeLlaeTcs Hadano Mmartepuwana pasgena, nogpasfena, rnasbl, naparpada, nyHkrta. Bo
BBEEHUN 060CHOBLIBAETCS BbIOOP TEMbBI, ONpeaensemMbli ee akTyarnbHOCTbI, POPMYyNNPYHOTCS
npobnema un Kpyr BONPOCOB, HEOBXOOUMbBIX AN ee peLleHus; onpeaensieTcs Lenb paboTsl ¢ ee
pacyrieHeHMEM Ha B3aUMOCBSA3aHHbIN KOMMNEKC 3a4ay, Noasiexallmx peLleHnto, 4ns packpbiTust
TeMbl; YKa3bIBalOTCA OOBEKT UccrneaoBaHnd, UCNoNb3yeMble MeToabl aHann3a u nutepaTypHble
NCTOYHMKN; ONpeaensieTcs CTpykTypa paboThbl.

B ocHOBHOWM YacTu packpbiBaeTcs cofgepXaHue BbIMyCKHOM KBanuukaumoHHon paboThbl.

[MepBas rmaBa HOCUT, KakK NpaBuso, obLeTeopeTUIECKNN (METOLONOMMYECKNIN) XapakTep.
B Hen Ha ocHOBe u3yyeHUs paboOT OTeYeCTBEHHbIX M 3apybexHblXx aBTOPOB U3naraeTcs
aKTyanbHOCTb M CYLLHOCTb Mccregyemon npobnembl, paccMaTpuBatoTCs pasfiMyHble Noaxoabl
K pelleHunto, JaeTcs ux oueHka, 0BOCHOBbLIBAOTCS W M3naratoTcad COOCTBEHHblE NO3ULMK
cTygeHTa. OTa rnaBa CNyXuT TeopeTuyeckuMm o0b6OCHOBaHMEM WUCCeAoBaHWUN, NPOBEAEHHbIX
CTYOQEHTOM.

O6ocHoBaHme uenu BKP HeobxoguMmo npoBOAMTb HA OCHOBE aHanmui3a COBPEMEHHOro
COCTOSIHUSA U TEHAEHUUIN pa3BUTUS Npobnemoi.

Bo BTOpoM rnaBe npuBOAUTCA MOCTAHOBKA 3ajadvn, e€ee cojepxaTenbHoe U
MaTemaTtudeckoe onucaHune. Ana BKP, cBasaHHbIX ¢ matemaTmndecknx mogenen MOTT n MXT,
a TaKkkKe MCMNoNb30BaHNEM COBPEMEHHbIX BbIYUCIIUTENbHbLIX TEXHOMOMMN, B codepaTenbHou
NMOCTAHOBKE MPUBOOATCA CCbIIKM Ha [OOKYMEHTbI, pernameHTuMpyloLlme paccmaTpuBaemble
NpoLecchbl; OCHOBHble MoKasaTenu, KoTopble OOSMKHbl OblTb  AOCTUMHYTHI B YCHOBUSX
aKcnnyartauumun; cnocobbl opraHv3auun guanora 4denoBeka C MH(POPMaUMOHHOW CUCTEMOWN
CPeACTBaMU MMEIOLLErOCA MHCTPYMEHTapus, OnucaHue BXOOHbIX W  BbIXOAHbLIX AaHHbIX
(dbbopma npeacTtaBneHust COOBLLEHMI, OMUCaHMEe CTPYKTYPHbIX €AWHWL, NepUOANYHOCTb
BblAaun uHOpMaLMM UM Yactota  MOCTynneHud), TpeboBaHus K opraHu3aumm cbopa
NCXOAHbIX AaHHbIX 1 06paboTKM NONYYEHHbIX pe3yrbTaToB.

B maTtemartnyeckon MNOCTaAHOBKE BLIMOMHSAETCA dpopManu3auuns 3agayu, B pesynbTaTte
KOTOPOW onpefensieTca CcocTaB MNepeMeHHbIX, KOHCTaHT U uX Krnaccudukaums, Buabl
OfPaHNYEHM Ha MNEPEMEHHbIE M MaTemMaTuyeckme 3aBMCUMOCTM Mexay nepemMeHHbIMU.
YcTaHaBnMBaeTCs Kracc, K KOTOPOMY OTHOCUTCS pellaemas 3ajada, W npuBoguTcA
CpaBHUTESNbHbIA aHanNn3 MeTOAOB pelleHns anga Bblbopa Hanbonee ahPeKTMBHOrO MeToAa.
MpuBoauTcss oB6OCHOBaHWE MNPUHATBLIX OOMYLWEHUA U NPeanoCbINoK npu dopmManusaumm u
Bblbope meToaa pewenus. OnpegenseTca obuwas nocnenoBaTenbHOCTb PELLEHNS 3aaaydn.

B aton xe rnaBe npuMBOAATCA pesynbTaTbl TEOPETUYECKUX UCCedoBaHWW, onucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx aPEKTUBHOCTH.



Ona BKP, cBs3aHHbIX ¢ pa3paboTkon matemaTtudeckux mogenen MATT n MXT, a Takke
NCNOMNb30BaHMEM COBPEMEHHBIX BbIMUCAMTENbHbLIX TEXHOMOMMK, Heobxoaumo yaenuTb
BHMMaHMe BOMpocaM KOPPEKTHOCTU MOCTAHOBKM 3aJadn U UCMNOSb30BaHUSA PasfinyHbIX
naketoB 3-D mogennpoBaHus..

O6ocHoBaHMe BbIOOpa MM pas3paboTkn TEXHMYECKOro obecrnevyeHnss OCHOBLIBAEeTCA Ha
NPUHUMNax opraHmsaummn n yHKUMoHMpoBaHua 3BM, cuctem, KOMMMEKCoB, MCNOSIb30BaAHUN

JIOKaJTbHbIX U

rno6anbHbIX BbIYNCNUTENbHbBIX CETEN.

MporpammHoe obecneyeHne OOSMKHO BKOYAaTb CTPYKTYPY NPOrpaMMHO-METOLNYECKOro
koMnnekca, OyHKUMM MporpaMM CTPYKTYPHbIX YPOBHEW, crnocobbl peanusauum MOHWUTOpA

ynpasJrieHnd

HWKHUMWU YPOBHSIMW MPOrpaMMHbIX MOAYreln, cnocobbl peanus3aumMm Moaynei

BBOJA M BblBOAA MHGOPMALINNA.

Mockonbky BKP nocesileHa pelueHnio KOHKPETHOM MPUKNagHoW 3agayun, To pesynbTaThl
BbIYMCNUTENBHOrO 3KCNEepMMEHTa W/unm aHanua peleHns 3agaym LenecoobpasHo BblOENUTb
B OTAENbHYO rnaey (pasaen).

TekcTbl

MPUIIOXKEHUN.

nporpamMmmv OCbOpMJ'IFII-OTCFI B BuMAae OTAESIbHONo OOKyMEeHTa U NnomMeLllarTCA B

ObgaszatenbHbiMu  gna  BKP  gaBndawTcsa  norMyeckass CBA3b  Mexay — rnasamu
N nocnegoBaTesibHOE pa3BUTME OCHOBHOW TEMbI Ha NPOTAXKEHUM BCEN paboThI.

B 3aknuyeHnn normyeckM NocrnedoBaTeNibHO  M3naralTcs  TEOPETUYECKME U
npakTu4yeckne BbIBOObI M MNPeasioKEeHUsa, K KOTOpbIM Mpuwen CTygeHT B pesynbTaTte
nccnegoBaHnsd. OHM OOMKHbI BbITb KPATKUMK, YETKUMW, OAKOWMMN NONHOE NpeacTaBfeHne o

coaepXaHuu,

3HaYMMOCTUN, 0OOCHOBAHHOCTU N 3FPEKTUBHOCTU pa3paboTok.

B npunoxeHus crnegyeT MOMeCTUTb BCMOMOraTenibHbIi MaTtepuan, KoTopbli Mnpu
BKIMIOYEHNM B OCHOBHYIO 4acTb paboTbl 3arpoMoxgaeT TekcT. K HeMy MOXHO OTHECTW:
NMPOMEXYTOUHbIE TEOPETUYECKMNE BbIKNAAKN U pacyeTbl, HEKOTOpble Aoka3aTenbcTea, Tabnmupl
AaHHbIX, TEKCT NpOrpaMMbl, UMMOCTPALMM BCIOMOraTeNlbHOro XapakTepa.

MpunoxeHUst pacrnonaratTcs B Nopsiake NMosIBIIEHUS! CCbINIOK HA HMX B OCHOBHOM TEKCTe
paboTbl. KonuuectBo npunoxeHun B paboTe onpeaensieTcsl TonbKo HEeoBXOAMMOCTbI MX
BBeAeHus B paboTy. Mpy ohopMneHUN NPUNOXKEHUS YKa3blBaeTCsA HE TONbKO Ero HOMep, HO U
Ha3BaHVWe MPWUIOXEHUsI, OTpaxalwwero ero cytb. B kayectBe o6pasua odopmieHus

NPUITOXEHUI

MOXXHO BOCMOJ1Ib30BATbCA NPUNoXeHnamm gaHHoro Metogamn4eckoro nocobus.

12.4 Pe3synbtatbl 00y4YeHMsl, XapaKTepu3ylwme rOTOBHOCTb BbIMYCKHUKA K
npoceccuoHanbLHOWN AeATeNbHOCTU, NpoBepsieMble Ha 3awuTte BKP:

Koabl
KoMneTeHL M

Ko n HanmeHoBaHue
WHOMKATOPOB JOCTMXKEHUS] KOMMETEHL MM

OrlK-1

OlMK-1.1 O6napaeT dyHOAaMeHTanbHbIMU 3HAHWAMKW B OONacT MexXaHukM W MPUKNAgHON MaTemaTuKy,
3HaeT aTanbl pa3peLleHnst NpobrnemMbl, METOAbLI PeLLEHNst NPOBIEMHbIX CUTyauuii u Npobnem.
OlK-1.2 MoxeT HaxoauTb U hopMynMpoBaTh Npobnemy B 06nactu MexaHuku 1 NpuKNagHon MaTemaTyuku;
pellaTh akTyanbHble 1 3Ha4YMMble NpobnemMbl yHAAMEHTabHOM M NPUKITAgHOW MaTeMaTUKU.

OlK-1.3 Wcnonb3yeT MeToabl MaTtemMaTM4yeckoro MOAEnUpoBaHUsi Npu aHanuse rnobanbHbix Npobnem Ha
OCHOBE My60KMX 3HAHWUIA MEXaHUKK, (PyHAAMEHTarnbHbIX MaTEMaTUYECKUX ANCUMNINH U KOMMbIOTEPHbIX HAaYK|

OrliK-2

OlK-2.1 HakannuBaeT u cuctemMaTusMpyeT 3HaHus B 06nacTu COBPEMEHHbIX METOA0B MaTeEMaTUYECKOro U
anropuTMmn4YecKoro MoaenMpoBaHus.

OlMK-2.2 AHanuavpyeT 3agady, paspabatbiBaeT W MNpUMEHsSieT HOBble HeobxoaWMble MeToabl
MaTeMaTUYECKOro 1 anropuTMMYEeCKOro MOAENMPOBaHNS Afsi €€ PELLEHUS.

Ol1K-2.3 lNMpoBoanT cpaBHUTENbBHbIV aHaNn3 NosyYeHHOro peLleHns ¢ aHanoramu.




OMK-3.1 HakannuBaeT U cucTeMaTU3MpyeT 3HaHUA B 0OMacTM METOAOB  3KCMEepUMEHTanbHOro
UCCReaoBaHnsl U COBPEMEHHOTO 3KCMepUMeHTarnsHoro o6opynosaHus
OMK-3.2 MogepHusnpyeT 1 paspabaTbiBaeT HOBble METOAbl IKCMEePUMEHTaNbHOro UcCrnefoBaHus U

OrK-3 CMOrb3yeT COBPEMEHHOE JKCrepUMeHTanbHoe 06opyLoBaHMe A4S NoMyYeHUs He0BXoAMMbIX AaHHbIX
OIIK-3.3 IIpoBOIHUT KCTIEPUMEHTAIBHBIC UCCICAOBAHHS HAa OCHOBE CHOPMYTHPOBAHHOM (PH3MUECKOIT MOMENH SIBICHUS]
C HCIIOJIB30BAHUEM HOBBIX METOHOB OKCIICPUMEHTAJIBHBIX HCCHCHOBaHHﬁ, AHAJIU3UPYET U O606LL[3.6T TIOJTY4Y€HHBIG
OKCIIEPUMEHTAIBHBIE PE3YABTATHI.

OlK-4.1 HakannueBaeT n cucTemMaTMsMpyeT 3HaHMA B 0OnacT COBPEMEHHbIX WHMOPMAaLMOHHBLIX
TEXHOmorum, cnocobeH ncnonb3oBaTb NPOrpaMMHbIE CPEACTBA AN1A PELUeHMs TUMOBbIX 3a4ay.

OrK-4 Ol1K-4.2 MoxeT co3gaBaTb aheKTUBHbIE NPOrpaMMHbIE CPEACTBA AN PeLLeHns 3a4ay Hayku N TEXHUKN.
OflK-4.3 Vicnonb3yeT coBpeMeHHblE MHPOPMALIMOHHBIE TEXHONOMUK, NPOrPaMMHbIe CPeACTBa AN PeLUeHns
3ajad B npodeccroHansHom obnactu.

OlK-5.1 pamoTHO noAroTaeBnueBaeT nybnuyHoe BbICTYMMEHWE, OCHOBAHHOE Ha 3HaHWaX B cdepe
MaTeMaTUKN N MEXaHUKMW.
OlK-5.2 Ncnonb3yeT B negarorMyeckor AesTeNbHOCTU pes3ynbTaTbl Hay4HbIX MCCNeAoBaHWA B cdepe

OfK-5 MaTeMaTUKN N MEXaHWKW.

OlK-5.3 TlonynsApHO W [OCTYMHO w3naraeT HayyHble OCHOBbl 3HaHUW B Ccdepe MexaHuku 1
MaTeMaTU4YEeCKOro MOAENUPOBaHNS NS ayauTopuy pasfuyHoro ypoBHS.
MK-1.1 NpoBOANT MHMOPMALMOHHLIV MOUCK ANS PeLUeHUs uccreaoBaTenbCkux 3afgady C UCMONb30BaHEM
OTKPbITbIX UCTOYHMKOB MHpOpPMaLIMK 1 CneLMannampoBaHHbix 6a3 gaHHbIX.
MK-1.2 AnanusmpyeTt n obpabatbiBaeT nHdopmaumio Mno TemaTuke nccnefoBaHna B BelbpaHHOM obnactu
K- HayK Ha OCHOBaHWM LUMPOKOro MOHUMaHUSA npodeccroHanbHon obnactn n/mnu obnactn obyyeHusi, B TOM
yucre Ha MeXaucUMnIIMHapHOM YPOBHE.
MK-1.3 BblbupaeT aKkcnepuMMeHTasnbHble UM pacyeTHO-TEOpPEeTUYECKME METOAbl peLlUeHWs MOCTaBMEHHOM
3a4a4um, UICXOAA U3 UMELLNXCA MaTepUuarnbHbIX U BPEMEHHbIX PECYPCOB.
MK-1.4 ®opmupyeT (pa3pabaTbiBaeT) NfaH NPOBEAEHMS HayYHO-MCCneaoBaTeNnbCKUX paboT.
MK-2.1. TpoBoguT aKCNepuUMeHTarnbHble WUCCrefoBaHUs MO 3adaHHOW  TemaTuke,  ynpasnsas
BbICOKOTEXHOMOMMYHBIM 060pyAOBaHMEM.
MK-2 MK-2.2. T[MpoBoAMT pacyeTHO-TEOpeTUYEeCKMe WUCCNedoBaHMs MO 3adaHHOW TemaTuke, WUCMOoNb3ys
coBpeMeHHble | T-TexHonoruu.
MK-3.1. O6pabaTbiBaeT MONyYeHHble [aHHble C WCMOMb30BaHNMEM COBPEMEHHbIX METOAO0B aHanusa
nHopMaumm.
MK-3 MK-3.2. Kputnyeckn aHanuampyeT MonyyYeHHble pe3ynbTaTbl U MHTEPNPETMPYET B KOHTEKCTE BbIGpaHHOMN
obnacTu npodeccrmoHanbHOM n/nnm Hay4Hon cdpepbl.
MK-3.3. CoctaBnsiet otyeT no pesynstatam HAP n HNWOKP B BbiGpaHHOM 06nactu Hayku.
MK-4.1. F'otoBMT Nybnmkaummn no pesdynbtatam paboTsl B hopMe TE3MCOB AOKNaA0B, KpaTknx coobLeHnn n
Hay4HbIX CTaTel B HAY4YHbIX U3AaHUSX.
MK-4 MK-4.2. MMpepactaBnseT pesynbTatbl paboTbl B yCTHOM OpPME Ha PYCCKOM M aHIMMACKOM $3blke ]
NCMNONb30BaHMEM MNPe3eHTaLMN Ha Hay4HbIX CEMUHAapax, KOHPEPEHUNAX Pa3fMYHOrO YPOBHSI /UM B pamKax
OVNCKYCCUI Ha Hay4HbIX (Hay4YHO-MPaKTUYECKNX) MEPOMNPUATUSIX.
MK-5.1 WmeeT npencrtaBneHne 06 OCHOBHbIX MOHATUSX, pasfernax M 3ajadax MexaHuku, meTodax
MaTeMaTUYECKOro MOAENMPOBAHMS, UCMONb3yEMbIX B MEXAHVKE.
MK-5.2 MoxeT paspaboTaTtb nnaH NpoBeAeHUss UCCreoBaHUii B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu,
MK-5 BblbVpaeT adhPEKTUBHbIE METOAbI PELLEHNS COrMAacHO NOCTaBMNEHHbIM MPUKNaaHbIM 3agadvam.
MK-5.3 T0oTOB OCYyLECTBNSATL PYKOBOACTBO MNPOBEAEHMEM WCCMNEAOBaHWA B 0ONactu  MexaHuku
AedopMmpyeMbIx Ten u cpeg.
MK-6.1 MimeeT npeactaBneHne o6 oCHOBax OpraHmM3auuMm pacyeTHO-3KCNepPUMEHTarbHbLIX UCCreoBaHUNA B
obrnacTn maTeMaTM4eCcKoro MOAENMPOBaHNUS, MEXAHWUKU CMMOLLHbIX Cpea.
K6 MK-6.2 [1eMOHCTpUpPYeT HaBbIKU MOCTAHOBKW U PELUEHWUSI 3a4a4 MEXaHWKWU CMIOLWWHBbIX cpen, OTBeYalLmnx
- TpeboBaHUsIM 3akasyuvka, C UCMonb3oBaHeM nporpamm 3-D TBepaoTensHOro MoAenMpoBaHus.
MK-6.3 TlpumeHsieT nony4YeHHble 3HaHMS B MpPOLECCe CaMOCToATENbHOW paboTbl Hag 3agadamu,
MOCTaBIEHHBIMW C Y4ETOM NOTPEOHOCTEN 3aKa34MKOB.
MK-7.1 VimeeT npenctaBneHne o6 OCHOBHbIX MeToAax MpPOBEAEHMSI 3KCMEepMMEHTanbHbIX MCCnenoBaHuN
npoueccoB AedOpPMUPOBaAHNS, MPOYHOCTU 3NEMEHTOB KOHCTPYKLUIA, BbINOMHEHHLIX W3 COBPEMEHHbIX
MaTepuarnoB, MeToankax 06paboTku NONyYEeHHbIX Pe3yrbTaToB.
MK-7 MK-7.2 TlpumeHsieT npu 06paboTke [aHHbIX METOAbl aHanu3a JKCNepUMEHTarnbHbIX pPe3ynbTaToB,

CTaHAapTHOE ¥ OpUrMHanbHoOe NporpamMmmHoe obecneveHne
MK-7.3 TlpegctaBnser/ odopmnsieT pe3ynbTaTel NabopaTopHbIX MWCMbITAHWA B COOTBETCTBUM G
OENCTBYIOLLMMW TEXHOMOrMYECKUMU pernameHTaMmu/TpeboBaHnaMm

12.5. MNMpoueaypa 3awmtbl BKP n MeToanyeckme pekomeHgauuuv onsa ctyaeHta

3awmta BKP nposoguntca B cooTtBeTcTBUMM C [lonoxeHnem O nopsigke npoBefeHus
rocydapCTBEHHOM WTOroBOM artTectaumm no obpasoBaTesibHbIM NporpaMMamM  BbICLUErO



obpasoBaHna — nporpammam bakanaBpwaTa, nporpaMmam chneuyuanuteta n nporpammam
MarmcTpaTypbl BOPOHEXCKOro rocygapcTBeHHoro yHnsepcuteta 1 Bl'Y 2.1.28 — 2018.
12.6. ®oHA OLEHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbLIN NepeyYeHb BONpocoB Ha 3awuTte BKP

— ObocHoBaHMe BbIbopa MaTemaTmyeckon mogenn ons peleHns 3agad BKP.

— O6ocHoBaHMe BblbOpa MeToaa peLUeHUst U UCMONb30BaHUA MPOrpaMMHbIX MPOAYKTOB Npu
pelleHnn nocTtasreHHbix B BKP 3agauy.

— Hay4yHasi HOBM3Ha NpOBEAEHHOIO UCCreaoBaHnS.

— [NpakTnyeckasi 3Ha4MMOCTb UCCea0BaHUS.

— O630p nNuTepaTypbl NO NPOBEAEHHOMY NUCCELOBaHMIO.

— OugeHKa agekBaTHOCTMN NOCTPOEHHbIX MaTeEMaTUYECKMX MOAENEN.

— O6nacTtb NpakTMYEeCKOro NPMMEHeHUs pe3ynbTaToB UCCea0BaHMS.

12.6.2. Kputepun n wkana oueHnBaHusa pesynbtatoB BKP

[Ons oueHuBaHUA pe3ynbTaToB 3aWuUTbl BbINYCKHOW  KBanudUKaunoHHOW paboThbl
ncnonb3yeTcs WwKana: «OTIIUYHOY, «XOPOLLOY, «yOOBNETBOPUTENBHOY,
«HeygoBneTBoputenoHo». COOTHOLWEHWE WKanbl OUEHWBaHMA pe3ynbTaTtoB  3alUThbl
BbIMYCKHOW KBanMPUKaUMOHHON paboTbl M YPOBHA MNOArOTOBMEHHOCTM oObyyaloweroca K
peLleHnto NnpodeccruoHanbHbIX 3agav:

LLIkana oueHok XapaKkTepuctuka ypoBHS MOAroTOBIIEHHOCTM 0Gy4YatoLLerocs K
peLLeHno NpodeccMoHanbHbIX 3aad

pamoTHO " YyeTKo cchopmynupoBaHa nocTtaHoBKa 3agaun,
NPOAEMOHCTPUPOBAH BbICOKMA YPOBEHb FOTOBHOCTM WCMOMb30BaTh HaBbIKM
BblOOpa, MNpOEKTUpOBaHWS, peanu3auuu, OLEHKM KavecTBa M aHanusa
achdhekTMBHOCTM NporpaMMHoro obecneveHus ONs  pelweHus 3agady B
pasnu4YHbIX NpeaMeTHbIX 06nacTsx, NPOAEMOHCTPUPOBaH BbICOKUI YPOBEHb
rOTOBHOCTM K UCMONb30BaHUIO OCHOBHbLIX Mogenen MOTT n MXXI n cnoco6os
X NPUMEHEHUsI ONsi pelleHus 3agad B npeamMeTHbIX obnacTsax, BbisiBreHa
APKO BbIpaXeHHasi CNocoBGHOCTb K caMoopraHmsaumm M camoobpasoBaHuio,
YEeTKO WU Ka4yeCTBEHHO  U3NOXeH Martepuan  paboTbl, 4YeTko w
KBaNnnMUUMpoBaHHO AaHbl OTBETLI HA BCE OOMNOSHUTENbHbLIE BONPOCHI, OT3bIB
HOCUT MONOXUTENbHBLIN Xapaktep. O0A3aTenbHO HanuuMe He MeHee [OBYX
nybnukauum no tematuke BKP B n3gaHusax, nHgekcmposaHHbix B PUHL,

KoppekTHo cchopmynupoBaHa NOCTaHOBKAa 3ajayvv, NPOAEMOHCTPUPOBaHa
rOTOBHOCTb WCMONb30BaTh HaBblkKM BbiOOpa, MPOEKTUPOBAHUSA, peanu3auuu,
OLEHKN KayecTBa M aHanusa 3gdeKkTMBHOCTM NporpammMHoro obecnevyeHus
ans peLueHus 3agay B pasnn4YHbIX npeameTHbIX obnacTtsx,
NPOAEMOHCTPUPOBaHaA FOTOBHOCTb K WCMOSIb30BAHUIO OCHOBHbLIX MoOAenen
MOTT u MXI u cnocoboB uX NpMMEHeHUs ONs pelleHuss 3agad B
XopoLuo npeamMeTHbIX obnacTsix, BbIsIBIieHA CMNOCOOHOCTbL K camoopraHuMsauuMm u
camoobpa3soBaHmMio, YETKO M KQYECTBEHHO M3NOXeH MaTtepuan paboTkl, He Ha
BCE [OOMOSIHUTENbHbIE BOMPOCHI AaHbl MCYepMnbiBalOLWME OTBETbI, MMEKTCS
NPeTEH3MN K 0ObeMY BbINOSIHEHHOW paboTbl, OT3bIB HOCUT MONOXUTENbHbIV
XapakTep.

OGsi3aTENbHO HaNU4YMe He MeHee OAHOMW nybnukauumn no Tematuke BKP B
n3gaHusix, uHgekcnposaHHbix B PUHLL.

KomneTeHTHOCTb B npeamMeTHonM obnactm  NpoAeMOHCTpUpoBaHa
HeJoCTaTOYHO, MNOCTaHOBKa  3ajadn  copmynupoBaHa  pacnibiBYaTo,
He4OCTaTOMHO 4YeTKO NPOAEMOHCTpMpOBaHa rOTOBHOCTb  MCMOSb30BaTh
HaBbIKM BblIOOpa, NPOEKTUPOBAHUSA, peanuaaumm, OLEHKM KadecTBa 1 aHanuaa
3(PPEKTUBHOCTN NporpammHoro obecneyeHuss Ons peleHuss 3agady B
pasnn4YHbIX NPeaMeTHbIX 00MacTsiX, BbIsiBNIEHbl HE3HAYUTENbHbLIE NMPoGernbl B

OTnunyHo

YaoBneTBOpUTENBHO




rOTOBHOCTM K UCMNOMb30BaHUIO OcHOBHbLIX Moaenen MATT n MXXI™ n cnocobos
MX NPUMEHEHNA ONSA pelleHust 3agad B npeaMeTHbiXx obnactsax, BbisiBNEH
HEBBLICOKUI YpOBEHb CNOCOBHOCTEN K caMoopraHn3aumnm n caMoobpa3oBaHuio,
N3NoXeHne matepuana paboTbl COAEPXKUT HedeTkme ¢OPMYIIMPOBKN U
ABNAETCA HenocneanoBaTesibHbIM, OTBETbl Ha AOMOJIHUTEJIbHbIE BOMPOCHI
HenomnHble unmnm cogepxart HEeTO4YHOCTU WU OLUMNOOYHbIE yTBEpXOAeHuA, nOaH
NONOXUTENbHbLIN OT3bIB

HeypoBneTBoputensHO

Huskum ypoBeHb KOMMETEHTHOCTM B MNpeaMeTHOM o6ractv, MoCTaHOBKA
3agaun copmMyrnmpoBaHa HEYETKO W C MOrpeLlHOCTSIMU, HU3KUA YPOBEHDb
TEOPETUYECKON N MPAKTUYECKOW MOAroTOBKM, HEAOCTAaTOWHOE BnageHue unm
Heucnonb3oBaHne coBpeMeHHblx mogenen MOTT wn MXI, wusnoxeHue
mMaTepmana paboTbl COOEPXUT HedeTkne OopPMyNUPOBKM U  OWNBOYHbIE
yTBEPXAEHUS, AaHbl HEBEPHbIE OTBETHI HA AOMOMHUTENbHbBIE BOMPOCHI

12.7. NepeyeHb y4eOHOU nNUTEpaTypbl, pecypcoB cetn «UHTepHeT», HeOBXoaANUMbIX

ANA NoAroToBKM K 3awmTe u npoueaypsl 3awmtbl BKP

a) oCcHOBHas nuTeparypa:

Ne n/n

NcToYHMK

1

OcHoBbl MHHOPMaLMOHHO-Bubnmnorpadunyecknx sHaHun: yuebHo-meTogmnyeckoe nocobue /
E. N. MNpuwwuna [n ap.]. — BopoHex : BopoHexckuii rocygapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.

2

MeToanyeckue ykaszaHusi No 0pOPMIIEHMIO KYPCOBbIX U BbIMYCKHbIX KBanMdUKaLMOHHbIX paboT:
YyebHo-MeToam4eckoe nocobue. — BopoHex: nsgarensckuin gom BIY, 2019. — 48 c.

duckanos, B. [1. HayuHo-nccnegosatenbckas paboTa MarMcTpaHToB M NOArOTOBKa MarmcTepCcKon
ancceptauum : yyebHoe nocobue / B. [l. duckanos. — Bonrorpaa : BTA®K, 2018. — 156 ¢c. —
TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/158194 . — Pexum goctyna: Ans aBTopus. Nosfb3oBaTenen.

0) gononHuTensHasa nutepaTtypa:

Ne n/n UcTouHuk
TapxaH, J1. 3. BeinyckHasa kBanudukaumoHHaa paboTa. «Maructepckas guccepraumsy : yd4ebHoe
4 nocobue / J1. 3. TapxaH. — Cumdepononb : KUY, 2016. — 124 c. — ISBN 978-5-9908254-5-

1.— TekcT: 9aneKkTpoHHbIN// JlaHb : 9NEeKTpoHHO-OMbnuoteyHas cucrema. — URL:
https://e.lanbook.com/book/125193 — Pexwum goctyna: ons asTopus. Nonb3oBaTenen.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-0bpa3oBaTenbHbIe pecypchl (odulmnanbHble pecypcbl MHTEPHET):

Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cucrema meHemkmeHTa kadectea. MTOMOBAA TOCYOAPCTBEHHAA
5 ATTECTALNA. Ob6wwre TpeboBaHWs K coaepKaHulo M MOPSAoK nposedeHusi. — BopoHex :
BopoHexckuii rocygapcteeHHbIn yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A
FOCT 7.1-2003. bwubnuorpadguyeckas 3anucb. bubnuorpadguyeckoe onuncanme. O6wwme
6 TpeboBaHua ¥ npaBwuna cocTtaerneHuns. — Mockea : CtaHgapTtuHdpopm, 2010. — 47 c.. — URL:
http://www.internet-law.ru/gosts/gost/1560/
FOCT 8.417-2002. locypapcTBeHHas cuctema obecnevyeHuss eguHCTBa M3MepeHuin. EgnHuubl
7 BennyuH. — Mocksa : CtaHgapTuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml.
8 FOCT 19.402-78. EpuHas cuctema nporpammHon gokymeHtaumm (ECIO). Onwucanue
nporpammsbl..— URL: http://www.internet-law.ru/gosts/gost/24728
9 Mpumepbl Gubnuorpaduryeckoro onncaHus.

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

O6y4atowmmnca OONONHUTENBHO MCNONb3yeT nuMTepaTypy, COOTBETCTBYHOLLYID TeMaTuKe

BKP.

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



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

- OBbC «YHuBepcuteTckan bubnuoteka onliney,
- OBC «KoHcynbTaHT cTyaeHTa,
-3BC «JlaHby.

MporpammHoe obecneveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OPUCHBLIX NPUNOXeHUN ans paboTbl C
AOKymeHTamu, Tabnmuammn un 1.n. (MonOdmc, LibreOffice), MO Adobe Reader, uHTepHeT-
Opaysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (gonyckaetcs 3ameHa cneumanuanpoBaHHoro O BUpTyarnbHbIM aHanorom).

12.9. MaTepuanbHo-TexHU4YecKkoe obecneyeHue:

CrneumanunsnpoBaHHass  Mmebernb,  KoMmnbloTep  (HOYTOYK), MynbTUMEANNHOE
obopyaoBaHue (NPOEKTop, 3KpaH, cpeAcTBa 3BYKOBOCNPON3BEOEHNS).

13. Ocob6eHHOCTU npoBepeHna MA ansa nuy ¢ orpaHMYeHHbIMU BO3MOXHOCTAMM
300pOBbS U UHBaNUAoOB

Ana obyyalowmxcs M3 yYucna nuy € OrpaHUYEeHHbIMU BO3MOXHOCTAMM 340POBbS U
nHBanuagoB MMA npoBoauTcsa € Y4ETOM OCOBEHHOCTEN UX MCUXOU3UYECKOrO PasBUTULA, UX
WHOMBMAYANbHbLIX BO3MOXHOCTEM M COCTOAHUSA 3[40pOBbS, a Takke B COOTBETCTBUM C
TpeboBaHNAMKN, WU3MNOXEHHbIMW B NyHKTe 7 [lonoxeHuss O nopsigke  npoBedeHus
rocygapCTBeHHOM WTOroBoW aTtTtectaumm no obpasoBaTefibHbIM NporpaMmamM  BbICLLEro
obpasoBaHuss — nporpammam Gakanaspuarta, nporpamMmam creuvanuteta u nporpaMmmam
MarnmctpaTypbl BOPOHEXCKOro rocygapcrBeHHoro yHmsepcuteta 1 BI'Y 2.1.28 — 2018.
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