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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Lenbto n3yyeHus: TUCUUILIMHBI « MaTeMaTH4ecKoe MOIEIMPOBAHNE TEXHUYECKHUX
CUCTEM) SIBJISIETCSL:

— (¢opMHpOBaHUE 3HAHUW O COBPEMEHHBIX METOJAaX MaTeMaTH4YeCKOro
MOJICJIMPOBAHUS CIOXKHBIX KOHCTPYKLUUNA TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMIUIEKCOB
JUISL UCCIEAOBAHUS HMX HANPSKEHHO-I1€(POPMUPOBAHHOTO COCTOSIHUSI M MPOYHOCTHBIX
XapaKTepUCTUK, YUCICHHBIX alrOpUTMAaX, MPUMEHSIEMBIX B 3a/layaX MaTEMaTHYECKOTO
MOJEIUPOBaHMUsI, OCBOECHUE IPEAHA3HAYEHHOIO Ui 3TOIO0  YHUBEPCAIBHOTO
IPOrpaMMHOIr0 00ECIIEYeHHsI METOJ1a KOHEUHBIX 3JIEMEHTOB;

- IOITOTOBKA CTYAEHTOB K JIEATEILHOCTH B COOTBETCTBUM C KBAIM(PUKALMOHHOM
XapaKTEPUCTUKOM OakanaBpoB o HaIlPaBJICHUIO 23.03.02 HasemHblie
TPAHCTIOPTHO-TEXHOJIOTHYECKUE KOMIUIECKCHI.

1.2 3agaun IUCHNILIAHBI

3amayamMu  AUCUHUIUIMHBL  «MareMaTH4eckoe MOJEIMPOBAHUE TEXHUYECKUX
CUCTEM) SIBJISIIOTCS:

- 03HAKOMJIEHHE CTYAEHTOB C IIMPOKO MPUMEHSIEMBIMUA METOJAMH U TMOJAXOJAMHU
MaTeMaTH4eCKOTO MOJEIUPOBAHUS TUTSt UCCIIEN0BaHUSA HaIPSKEHHO-
neOpPMHUPOBAHHOTO  COCTOSHMSI M OO€CIeueHUs  MPOYHOCTH  KOHCTPYKIUH
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUJIEKCOB, O3HAKOMIJICHUE C KpPUTEPUSIMHU JIs
OLIEHKH TMPOYHOCTH KOHCTPYKUMUW MAIINH, O3HAKOMJIICHHE C BO3MOXHOCTSIMH
COBPEMEHHBIX IPOrPaMMHBIX CUCTEMAaM MaTeMaTHYECKOTO MOJIEITUPOBAHUS.

- 3HAaKOMCTBO C METOJaMH TIOJIyYEHUs Harpy3oK JJisi MOJEIUPOBaHUS
HaANPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUA W pacuyeTa Ha MPOYHOCTh HECYIUX
CUCTEM MAalIWH, U3yYEHHE KPUTEPUEB OLIEHKU MPOYHOCTH, H3YUEHHUE CIIEIUATbHBIX
BOIIPOCOB ONTUMAJIBLHOTO MIPOEKTUPOBAHUS KOHCTPYKIIUI TPaHCIIOPTHO-
TEXHOJIOTUYECKUX KOMILJIEKCOB, OCBOCHHME METOJIMK pacyeTa M MPOEKTUPOBAHUS Ha
OCHOBE COBPEMEHHOTO IMPOTrpaMMHOTO O00€CTeueHUs MOJEIUPOBAHUS HAMPKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSTHUSA KOHCTPYKITUN.

- 3HAKOMCTBO C OCHOBAaMHM pPAaCYE€THOIO MAaTEMATHUYECKOTO MOJIEIUPOBAHUSA
KOHCTPYKLIMM HA3€MHBIX TPAHCIOPTHBIX MAaIllMH C HWCIOJIb30BAHUEM OJIHOW U3
YHHUBEPCAJIBHBIX MPOIPAMM METOAA KOHEYHBIX 3JIEMEHTOB M OJHOM U3 YHHBEPCAIBbHBIX
[IPOrpaMM TPEXMEPHOTO aBTOMAaTU3UPOBAHHOI'O IPOECKTUPOBAHUS.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX NPOrpaMm

Jucuunnmaa «MaTreMaTu4eckoe MOJECIMPOBAHHE TEXHUYECKHUX  CHUCTEM»
OTHOCHTCS K 00S3aTEJIbHOM 4acTH OCHOBHOW oOpazoBatenbHOM mporpammbl (OOIT) mo
Hanpasiiennto 23.03.02 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE KOMILIIEKCHI.

[IpeamecTByOmUMU KypcaMH, Ha KOTOPBIX OazupyeTcs AUCIUILIMHA
«MaTremMaTH4eCKOE MOJECITUPOBAHNE TEXHUYECKUX CUCTEM» SIBJISFOTCS

- TWHEHHas anreopa,

- METOJ, KOHEUHBIX 3JIEMEHTOB;

- aHAJINTUYECKasl IMHAMUKA U TeOpUs KoJieOaHUil;



3 Kommnerenuum oOyyariuerocsi, ¢popmupyembie B pe3yJbTarTe OCBOCHHS
AUCUMILTHHBI

B pesynbTaTe OCBOEHHS NUCLUILIMHBI CTYAEHT JOJDKEH 00J1alaTh CIEAYIOIUMHU
npo¢eCCUOHATbLHBIMU KOMITETCHITUSIMH:

B pe3yasbrare

OCBOCHMS
. Ilepeyenb nNiIaHUPYyEMbIX
Kon o0pa3oBareIbHOM
pe3yJbTATOB 00y4eHHUS 110
KOMIIETeHLIMH NMPOrpamMmabl
. AUCHHUILTIMHE
o0yuawmmuiics
JAOJI7KeH 00J1a1aTh
OIIK-3. Crioco0eH TpUMEHSTh U 3HATh:
MO (DULIUPOBATE e (a30BbIE TEOPETUYECKUE OCHOBBI
MaTEMaTHYECKHUE MO/JACIIN MAaTE€MaTU4dCCKOTO MOACITIUPOBAHUA
JUISl peIeHns 3a/1a4 B HaNpsHKEHHO-/1e()OpMUPOBAHHOTO
oOiacTu COCTOSHUSA U OUCHKH IMTPOYHOCTHU
npodeccuoHalIbHOM KOHCTPYKIUH.
ACATCIIBHOCTHN YMETh:

® TIPOSIBJISITH TBOPYECKHUN MOAXO MPH
pa3pabOTKe PacueTHBIX MOJIEIICH
TPAHCIIOPTHO-TCXHOJIOTUYCCKUX
KOMILUIEKCOB ISl BBITIOJTHEHUS
MaTeMaTHIECKOTO MOJICITHPOBAHUS
WX HaImpsHKEHHO-
ne(OpMHPOBAHHOTO COCTOSIHUS U
OIICHKH TIPOYHOCTH;

®  CaMOCTOSITEIHHO OCBAaMBATh HOBBIE
BO3MOJKHOCTH Pa3BUBAIOIIHXCS
POTPAMMHBIX TPOTYKTOB
MaTeMaTUYEeCKOTO MOJICITHPOBAHNSI.

BJIAJIETh:
® HaBBIKAMHU UCIIOJIb30BaHUS

POTPAaMMHBIX CPEJICTB
MaTEeMaTHYECKOTO MOJICITHPOBAHUS
KOHCTPYKIIUI Ui aHAIIN3a
HaIPsHKCHHO-IE(OPMHPOBAHHOTO
COCTOSIHUS ¥ OT[CHKH ITPOYHOCTH.

4 CTpyKTYpa M coiep:KaHue TUCIUTTHHBI

OO0miast TpyJI0€MKOCTh JUCIMIUIMHBI COCTABJISIET 2 3a4€THBIX CIUHHIIBI, T.C. 72

aKaJIeMHYeCKHUX Yaca (M3 HuX 36 4acoB — caMOCTOsATENIbHAs paboTa CTYACHTOB).
JlucuuiimHa 4uTaeTcs Ha TPETbeM U Kypce B IectoM cemectpe. [IpoBoasTcs

nexkuuu — 18 gacoB m mpakTudeckue 3aHATUS — 18 gacoB, popma KOHTPOJIS — 3a4eT.



CrpykTypa M COAEpKaHHE IHUCUMIUIMHBI «MaTeMaTH4ecKoe MOIEIUPOBAHUE
TEXHUYECKUX CUCTEM» IO CPOKaM U BHUJaM padboThl oTpakeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesoB JUCUUIINHBI.

Tema 1. CnocoObl MoJe/JMPOBAHUSL HECYIIMX KOHCTPYKIHUI sl pacuera
HANPSAKEHHO-1e(DOPMHUPOBAHHOI0 COCTOSTHHSI M OLIEHKH MPOYHOCTH.

Buapl pacueTHbIX CXeM HECYIIMX KOHCTPYKIIMH TPAHCIIOPTHO-TEXHOJOTMYECKUX
KOMIUIEKCOB. OCOOEHHOCTH  MOJEIUPOBAHMSI  DJIEMEHTOB M Y3JIOB  HECYUIUX
KOHCTPYKIHI TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMITIEKCOB. COMOCTABICHUE TUITUYHBIX
pacueTHBIX MOJENEN, BUIOB HarpyeHus, MmeroqoB uccienopanus HJIC u xpurepuen
OIICHKU TMPOYHOCTH PEATbHBIX HECYIIUX KOHCTPYKIHUM aBTOMOOWUJIEH U TPAKTOPOB C
pacueTHbIMU CXE€MaMHM, BUJIAMU Harpy3ok, merogamu pacuera HJIC u kpurepusamu
OIIEHKU TMPOYHOCTHU, U3YyYa€MbIMU CTYJIEHTAMH B KypC€ CONPOTHUBIICHUS MATEPHUAJIOB.
Otamnbl CO3/IaHMsI PACUETHBIX CXeM Hecymux cucreM. OCOOEHHOCTH PacUYEeTHBIX CXEM
HECYIIMX CUCTEM M CIOCOOBI MOJEIUPOBaHUA. MeTo/Ibl UCCIeIOBaHMS KOHIICHTPAIUU
HaNpsHKEHUW € MOMOIIBI0O METOAA KOHEUHBIX 3JIEMEHTOB B HECYIIMX KOHCTPYKIIMAX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX  KOMIUIEKCOB. (OCHOBHBIE  3Tambl  BBINIOJHEHUS
PacyeTHOTO aHaJIU3a HAMPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSHUS METOJIOM KOHEUHBIX
aneMeHToB. IlorpemHocTy npu pacyeTrax METOAOM KOHEUYHBIX 3JEMEHTOB HECYIIMX
KOHCTPYKIIMI MOOMIBHBIX MaluH. [IpenmyiiecTBa u HeJOCTaTKU paCUETHBIX MOAXO0/I0B
npu 00ecreYeHNH MPOYHOCTH HECYITUX CUCTEM MOOMIIbHBIX MamiuH. [1yTy moBbIIeHUS
TOYHOCTH  KOHEYHO-  DJIEMEHTHOTO  aHalu3a  HaNpsKeHHO-Ae(OPMHUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUH aBTOMOOUJIEH U TPAKTOPOB.

Tema 2. Buabl npeaejbHOro COCTOSIHUSI HECYIMX KOHCTPYKIUI M KpUTEPUH
OLICHKH MPOYHOCTH.

[Ipo4HOCTH MpH CTATUYECKOM HATPYKEHUH. | UTTOTE3bI MPOYHOCTH. Y CTAIOCTHAS
npouyHocTb. KpuBas ycrtanoctu. ManonukioBas, MHOIOLMKIOBAas yCTaJOCTb,
HEOTPAaHWYCHHAS JOJI'OBEYHOCTh. Y PaBHCHUE KPUBOW YCTAJIOCTH B CTEIEHHOU (opme.
[Ipenen BbIHOCIMBOCTH OOpas3lia MPU CUMMETPUYHOM LMKIiIe. [Ipenen BBHIHOCIMBOCTH
nerand. akTopbl, BIMSAIOLNIME HA W3MEHEHHUE IIpeJesia BBIHOCIMBOCTH JCTalld 110
OTHONICHWIO K TIpelely BBIHOCIMBOCTH oOpas3iia. BrnusHue acumMmerpum IuKIa
Harpy>X€HHsI Ha XapaKTEePUCTUKU CONPOTHUBJICHHUS yCTAIOCTH. JlnarpamMma IpeaesbHbIX
ammuutyz. Kosddumment 3anaca mpoyHOCTH MO KPUTEPUIO COMTPOTUBIICHUS YCTATOCTH.
Haxornenne noBpeXxAeHW B KOHCTPYKIUU. | HUnoTe3a JIMHEMHOIO CYMMHUPOBAHMS
MOBpEXKAeHUU. Pacuer [OATOBEYHOCTH JE€Tald C MCIIOJIB30BAHUEM  THIIOTE3bI
JMHEMHOTO CYMMMPOBAHHS TOBPEXKACHUM. MeToabpl CcXeMaTh3aluu CIIy4alHbIX
MPOLECCOB HarpyXeHus. PacueTsl KOHCTPYKIMHI Ha YCTaJOCTHYIH IPOYHOCTD.
[IpenenbHble COCTOAHUS TPU IOTEPE YCTOMUYMBOCTHU. lIpeaenpHOE COCTOSHHE MO
KpUTEPUIO U3HOCcA. [IpenenbHoe COCTOsIHNE IO KPUTEPUIO KOPPO3UH.

Tema 3. MeToabl onpeejieHusI HATPY30K /JIs1 MOJAEJTHPOBAHNUS U pacyeTa Ha
NMPOYHOCTh HECYIIMX KOHCTPYKUMH. Pacyer Ha NPOYHOCTHL B BEPOATHOCTHOM
NOCTAHOBKE.



Tunuunble HauboJsiee TSHKENbIE PEKUMBlI HArpyKEHHUs HECYIIMX KOHCTPYKUUN
MOOWJIBHBIX MalIMH MpHU 3KCIUTyaTaluud. MeToJbl HCHBITaHUN IS HCCIEIOBaHUS
Harpy304HbIX pEXHMOB. MeTOAbl OLEHKH NapaMeTpOB CIIyYaWHBIX IIPOLECCOB
HapryxeHusi. OLieHKa MPOYHOCTH HECYIIMX KOHCTPYKLHMI MOOWJIBHBIX MAIIUH MpHU
ciay4yalHbIX Harpy3kax. IloHdaTue BeposTHOCTH HepaspyumieHus. CBsA3b 3HAYEHUU
K03 puLeHTOB 3amaca  NPOYHOCTH, BBIYMCIICHHBIX B TPaAULIHOHHON
JETePMUHUPOBAHHON MOCTAHOBKE, CO 3HAUYEHUSAMH KO3 (ULIMEHTOB 3amaca MpoYHOCTH,
BBIYMCIIEHHBIX B BEPOSITHOCTHON NTOCTaHOBKE.

Tema 4. Oco0eHHOCTH pacyeTa HA NIPOYHOCTH CBAPHBIX KOHCTPYKIUH.

Tumel cBapHBIX COCIMHEHHUW U UX cBOMCTBA. [IpenesbHbIE COCTOSHUS CBApHBIX
coenuHeHuid. KoHueHTpauus HanpspKEHWW B CBAapHBIX COEAMHEHUAX. McnblTaHuA
CBAapHBIX COEQWHEHMI. MeToapl pacuera Ha MPOYHOCTh CBAPHBIX KOHCTPYKLMU.
Oco0OeHHOCTH pacueTa Ha MPOYHOCTh CBApHBIX KOHCTpyKuMi. OcoOeHHOCTH
MOJEJNMPOBAHNS CBAPHBIX Y3JI0B HECylIMX cucTeM. KoHUEHTpauus HanpspKeHUH B
CBapHBIX KOHCTPYKUMSAX Ky30BOB aBTOMoOWiel. IlpuMeHenne MeTona KOHEUHBIX
AJIEMEHTOB ISl UCCIENOBAaHUS KOHIEHTPALUN HAIPSKEHU B CBAPHBIX KOHCTPYKUHUSIX.
[IpyuunHbI NOSIBIEHNS YCTATIOCTHBIX MOBPEXKIECHUIN B CBAPHBIX KOHCTPYKIUAX

Tema 5. KOHCTPYKTOPCKO-TEXHOJOTHYECKHE  METOAbI  MOBBILIEHUS
NPOYHOCTH CBAPHBIX.

[IpaBuiia KOHCTPYHPOBAHHSI CBApPHBIX Y3JIOB HECYLIMX HECYIIMX KOHCTPYKUHWN
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB C YIIYUYIICHHBIMU XapaKTEPUCTUKAMU
IPOYHOCTHU. TEXHOJIOTMYECKUE MEPHI MOBBILIEHUS] IPOYHOCTU CBAPHBIX KOHCTPYKIUN.

Tema 6. CrTpykTypHas MeXaHHKAa KOMIO3HMIMOHHBIX MAaTePHAJIOB,
NPUMEHsIeMbIX B HECYLIIUX KOHCTPYKIMAX

CpaBHEHUE KOMIO3UIIMOHHBIX MaTEPHAIOB C KOHCTPYKIIMOHHBIMH CTajsIMH M
CIUIaBaMH 110 TOKAa3aTejisiM YICJIbHOM MPOYHOCTH U  YJIEIBHOM KECTKOCTH.
Knaccudukanum KOMIIO3MIIMOHHBIX MaTEpHAOB IO THUIY MAaTPUIIBl, [0 THUIY
apMUPYIOIIMX BOJOKOH, IO THUIly apMHUpOBaHus. MeEXaHMYEeCKUE CBOMCTBA
KOMIIO3UIIMOHHBIX MaTepUaoB.

Tema 7. Meroabl 4YYBCTBHUTEJBHOCTH B 334a4aX ONTHMAJbHOIO
NPOCKTUPOBAHUSA KOHCTPYKIHUMH.

OnTtumanbHOE NPOCKTUPOBAHUEC KOHCTPYKLIMH  TPaHCHOPTHO-TEXHOJIOTHYECKUX
KOMILUIEKCOB Ha OCHOBE aHAJIM3a YyBCTBUTEJIBHOCTHU. lIprMeHeHHMe MeTona KOHEYHBIX
AJIEMEHTOB [JI aHaJI3a YYBCTBUTEIBHOCTH. MeTox pacuera 4yBCTBUTEIBHOCTH B
cratruueckux 3amgavax. [Ipsmoit meron muddepeHmpoBanus. MeToJ CONMPSIKEHHBIX
IIEPEMEHHBIX. AHaIW3 YyBCTBUTEIBHOCTH B 3aJlayaX Ha COOCTBEHHBIE 3HAYECHMS.
OnTtuMu3anus 4YacToT COOCTBEHHBIX KojeOaHuid. Makcumuzanus KpPUTHYECKHX
Harpy3oK IIOTEPU YCTOWYHUBOCTH.

MeTo/ 4yBCTBUTENBHOCTH NPU MPOCKTUPOBAHUHU (HOPMbI KOHCTPYKIUMHU B 3aJa4yax
CTATUYECKOT'0 HAIPYKEHUsI KOHCTPYKIMN TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB.
MarepuansHass  npousBogHad.  @Dopma, Kak  mapamerp — MPOEKTUPOBAHHS.
ITapamerprueckoe npeAcTaBiICHUE TPaHHL. YyBCTBUTEIBHOCTBH NPU NMPOEKTUPOBAHUU
dbopMBl KOHCTPYKIIMM B 3ajlayax OIpeJesIeHHs COOCTBEHHBIX YacTOT KojeOaHWi u
KPUTHYECKUX HArpy30K IOTEPH YCTOWYMUBOCTH.



MeTtoq KOHEUHBIX 3JIEMEHTOB B 3aJ1a4ax ONTUMHU3ALUN KOHCTPYKIMN TPAHCIIOPTHO-
TEXHOJIOTMYECKNX KOMILIEKCOB. [Iponenypsl pemenns 3aaaui ONTUMU3aUNA HA OCHOBE
METOJa KOHEYHBIX D3JIEMEHTOB C IPUMEHEHHEM  aJIrOPUTMOB  HEJIMHEHHOTO
IIPOrPaMMHUPOBAHUS.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka mnpenojaBaHus JIUCUUILIMHBL «MareMatuueckoe MOJIEIUpPOBaHUE
TEXHUUYECKHX CUCTEM» U pean3alusi KOMIIETEHTHOCTHOTO MOAX0Ja B H3JIOKEHUU U
BOCIPHUATHM Marepuaia MpeaycMaTpUBAET MCIOJIb30BaHUE CIETYIOMINX AKTUBHBIX
dbopm npoBeIeHUs TPYIINOBBIX, UHIUBUAYAIbHBIX, ayAUTOPHBIX 3aHITUN B COUCTAHUU
C BHEAYJIUTOPHOUN paboTOi ¢ 1enbio (OpPMUPOBAHUS U Pa3BUTHUs MPOGECCHOHATBHBIX
HABBIKOB, 00yYalOUIUXCsl:

— TOJrOTOBKAa K BBHIMIOJTHEHUIO TIPAKTUYECKUX 3aHSATUM B KOMIIBIOTEPHBIX
a00paTopusiX By3a;

— TOJrOTOBKA, MPEJCTaBICHUE U OOCYXKACHHE MNpe3eHTAlMii Ha CEeMUHApCKUX
3aHATUSX;

— OpraHu3alMs U MPOBEJCHHUE TEKYILETr0 KOHTPOJS 3HAHUMN CTYIEHTOB B (hopme

0JIAHKOBOT'O TECTHUPOBAHUS;
— MPOBEJCHNE MAaCTEeP-KJIaCCOB IKCIEPTOB M CIICIIHATIMCTOB B 00JACTH YHCICHHBIX
METOJIOB U HEJIMHENHON MEXaHUKH.

6. OueHo4HbIe cPeACTBA VISl TEKYLET0 KOHTPOJISI yCIIeBAeMOCTH, MPOMeKYTOYH O
aTTeCTAIUM 110 UTOTaM OCBOEHHSI IUCHUILUIUHBI M y4eOHO-MeToAnYecKoe
o0ecriedyeHre CaMOCTOATEILHOM PA0OTHI CTY/I€HTOB.
B npomecce 00ydeHUsT HCHONB3YIOTCS CIEIYIONIME OICHOYHBIE (OPMBI
CaMOCTOSTEIIbHON palbOThl CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIINA:

- IMIOAIrOTOBKA K BBIIIOJHCHHUIO PACUYCTHBIX MOJCJIBHBIX 3aJda4 Ha IMPAKTHYCCKHUX
3aHATHUAX U UX 3alllUTa.

OueHoYyHbIE CpEACTBA TEKYIIETO KOHTPOJS  YCIEBAEMOCTH  BKIIKOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3amaHus B (popme O1aHKOBOrO W (WJIHM) KOMIBIOTEPHOTO
TECTUPOBAHMUS, JIJISI KOHTPOJISI OCBOCHUS 00YUYAIOMIUMHUCS Pa3/IeNIOB JUCIUILIAHEI.

OOpa3mpl  TECTOBBIX 3aJaHWN, KOHTPOJBHBIX BOMPOCOB U 3aJaHUN A
MPOBEACHUSA TEKYILIEro KOHTPOJIS,, SK3aMEHAlMOHHBIX OWJIETOB, IPUBEACHBI B
MPUJIOKEHUH 2.



6.1. ®oH O1LIEHOYHBIX CPECTB /1Jisl NPOBeIeHUs MPOMEKYTOUHON aTTeCTAIMU
00y4arImnxcs no JTUCUMUILINHE (MOAYJII0).

6.1.1. Ilepeyenb KOMIIETEHIIMN C yKa3aHUEM STaloB UX (opMUpOBaHUS B MpoIliecce
OCBOEHHUS 00pa30BaTEIbHON MTPOTrPAMMEBI.

B pesynpTaTe OCBOGHHMS JUCHMIUIMHBI (MOAyns) (QOPMHUPYIOTCS — CIEAYIOIIUe
KOMIICTCHIUH
Kon B pe3yJibTaTe 0cBOCHUS 00pa30BaTeJIbHOM POTPAMMbI
KOMIIETeHLIMH o0y4arimiicst 10/KeH 00J1a1aTh
OIIK-3. Crioco0eH nIpUMEeHATh U MOJU(PUIIMPOBATH MATEMATUYECKUE MOJIEH JUIs
pereHus 3a1a4 B 006J1acTH TPOPECCHOHATBHOMN e TEIHbHOCTH

B mnporecce ocBoeHus 00pa3oBaTeIbHONW MPOTrpamMMbl TaHHbIE KOMIIETEHIIMHU, B
TOM YHCJI€ UX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAITHO B XOJE OCBOCHUS
0Oy4YaromMUMHCS AUCHUIUIMH (MOAYJeH), MPAaKTUK B COOTBETCTBUM C YUEOHBIM IUIAHOM
U KaJeHJAapHbIM TpadukoM yueOHOro mpoiiecca.

6.1.2. Onucanue noka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETeHIIUIA,
(opMupyeMBIX 10 HTOraM OCBOEHHS TMCUMILIMHBI (MOIYJIS), ONMCAHHE IIKAJ

Iloka3arenem

OLICHHNBAaHU

OLICHUBAHMUAI.
KOMIIETEHITUH

Ha

Pa3INIHbIX

oTaliax

ux

dbopMupoBaHusl SBISIETCA TOCTHKEHHE OOYUYAIOIIMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
00y4eHUs 1O TUCHUIUIUHE (MOJTYIIIO).

OIIK-3.

o0s1acTy npodeccHOHAIBLHOM 1eATEIbHOCTH

Crnoco0eH NpUMEeHsATh U MOAN(PUIIUPOBATH MaTeMaTHYeCKHe MO/IeJIH /ISl pellleHus 32/1a4 B

Kpurepun ouenuBanusi

Iloka3aTean
2 3 4 5
3HATH: OOyyaromuiics OOyyaromuiicst OOyuarommiics OO6yuatommiics
6a30BBIE JIEMOHCTPHPYET TIOJHOE JIEMOHCTPHPYET JICMOHCTPHPYET YaCTUYHBbIC | JEMOHCTPHPYET
TEOPETHYECKHE OTCYTCTBHUE WU HETIOJTHBIE TEOPETUUIECKUE | TEOPETUUECKUE 3HAHHS B MTOJTHBIE
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHUE 3HAHUA B 00JIaCTH obnactu 6a30BBIX TEOPETUICCKHE
MaTeMaTHUIECKOTO 3HAHWH 6a30BBIX 0a30BBIX TEOPETUUECKUX TEOPETHYECKUX OCHOB 3HAHWS B 00JIaCTH
MOJICTTUPOBAHHUS TEOPETUYECKUX OCHOB OCHOB MaTEMaTHYECKOTO MaTeMaTHIECKOT O 06a30BEIX
HATPSDKEHHO- MaTeMaTUIECKOTO MOJICTTMPOBAHHUS MOJICTTUPOBAHHUS TEOPETHIECKUX
JnehOpMHUPOBAHHOT | MOJEIUPOBAHUS HaTPsHKEHHO- HAIpPSHKEHHO- OCHOB
0 COCTOSIHUS U HATPSHKEHHO- JedopMUpOBaHHOTO JnedopMUpOBaHHOTO MaTeMaTHIECKOT 0
OLICHKH TIPOYHOCTH | JIe)OPMUPOBAHHOTO COCTOSTHUS ¥ OI[EHKHU COCTOSTHUS M OI[EHKH MOJICTTUPOBAHHUS
KOHCTPYKITHH. COCTOSIHHS ¥ OIICHKH MPOYHOCTH KOHCTPYKIMHA. | MPOYHOCTH KOHCTPYKIIHH, HaTIPSHKCHHO-
TIPOYHOCTH KOHCTP YKITHH. Jomyckatorcst HO JOMYCKAIOTCs e OpMHUPOBAHHO
3HAYUTEIIbHBIC OINOKH, HE3HAYHUTENbHBIE OIMOKH, | T'O COCTOSHHUS U
TIPOSIBIISIETCS HETOYHOCTH, 3aTPyAHECHUS | OICHKH
HEIOCTaTOYHOCTh 3HAHUH, | MPU aHATUTHICCKAX MPOYHOCTH
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110 PsIY MOKa3aTese, oreparusx. KOHCTPYKITHH,
oOyJarormuiics CBOOOTHO
UCTIBITBIBAET orepupyer
3HAYHUTEIIbHbIC MPUOOPETEHHBIM
3aTPyAHEHUS [IPU 1 3HAHUSIMU.
OIEPUPOBAHUY 3HAHUSIMH
NP MX MIEpeHoce Ha
HOBBIE CUTYAIlUH.
yYMeThb: OOyuaronuiics He ymeeT win B | OOyJaromuiics OO0yuatronmics OO0yuatonmics
MIPOSIBIISITH HEIOCTATOYHOM CTEIICHU JIEMOHCTPHUPYET HEMOIHOE | JEMOHCTPUPYET YaCTHYHOE | JEMOHCTPHPYET
TBOPUYECKHI yMeerT: COOTBETCTBHE COOTBETCTBHE CICAYIOIINX | MOTHOE
MOAX O [IPU NPOSIBJIATH TBOPUECKHIA CITETYIONINX YMEHHIA: YMEHHH: COOTBETCTBHE
paspabotke HOX O] TP pa3paboTke CIETYIOIIHX
pacyeTHBIX pacyeTHBIX MOJeINeH s MPOSIBJIATH TBOPUECKHIA MPOSIBJISITH TBOPUECKHIMA YMEHHIA:
MoJIesIel s BBITTOJTHEHHS MOXOJ1 TP pa3paboTke MOAXOJ1 TP pa3paboTke MPOSIBIISITH
BBIMOTHEHHS MaTeMaTHYECKOro PacYETHBIX MOJIEIEH ISt PacyeTHBIX MOJIEIEH IS TBOPYECKUI
MaTEMaTHYECKOTO MOJIENTUPOBAHUS UX BBITTOJTHEHHS BBIMTOJTHEHHS MOAXOJ IPU
MOJIEJTMPOBAHUS X | HANPSHKEHHO- MaTeMaTHYECKOTrO MaTeMaTUYECKOr0 pa3pabotke
HanpsH>KEHHO- lle(bOpMI/IpOBaHHOFO MOJCIIUPOBAHUA UX MOJCIIUPOBAHUA UX PaCYCTHBIX
lle(i)OpMI/IpOBaHHOF COCTOSAHUSA U OLICHKU Halps>KEHHO- Halps>KEHHO- MO}IeHeﬁ JJIsL
0 COCTOSIHMS U IIPOYHOCTH, nedopMUpOBaHHOTO nedopMUpoBaHHOTO BBITTOJIHEHHUS
OLICHKHU NPOYHOCTHU; CaMOCTOSTECIIbHO OCBAanuBaTh COCTOSIHUS U OLICHKHU COCTOSIHUS U OLICHKH MaTEMATHYECKOI' O
CaMOCTOATCIIBHO HOBBIC BO3MOXKHOCTH MMPOYHOCTH; MMPOYHOCTH; MOACIUPOBAHUA
OCBauBaTh HOBBIC Pa3BUBAIOMINXCA CaMOCTOSTEIIbHO CaMOCTOSTCIIbBHO OCBanBaTh HX HaIPSXKCHHO-
BO3MOXHOCTHU MporpaMMHBIX l'lpOllyKTOB OCBauBaTh HOBBIC HOBBIC BO3MOXKHOCTH lled)OpMI/IpOBaHHO
Pa3BUBAOLIUXCS MaTeMaTH4eCKOro BO3MOXKHOCTH Pa3BUBAIOLINXCS IO COCTOSTHUS U
MIPOrPaMMHBIX MOJIIMPOBAHUSI. Pa3BUBAIOLINXCS MPOrpaMMHBIX MPOIYKTOB | OLEHKU
MIPOJYKTOB MPOrPaMMHBIX ITPOJYKTOB | MaTeMaTHYECKOro MPOYHOCTH;
MaTeMaTH4eCKOro MaTeMaTH4eCKOro MOJICITUPOBAHHSI. CaMOCTOSITENILHO
MOJICTTUPOBAHHSI. MOJICITMPOBAHUSI. YMeHust 0cBOCHbI, HO OCBaMBAaTh HOBBIC
JIOITYCKArOTCsI BO3MOXKHOCTHU
Jomyckatorcst HEe3HAYHTEJbHbIC OIMOKH, | Pa3BUBAIOIIUXCS
3HAYHUTEIbHBIC OIIUOKHY, HETOYHOCTH, 3aTPYJHEHHsI | TPOrPaMMHBIX
TPOSIBIISIETCS MPU TIEPEeHOCce YMEHUH Ha MPOJYKTOB
HEJIOCTATOYHOCTh HOBBIE, HECTaHJAPTHBIC MaTeMaTH4eCKOro
BJIaJICHUS HABBIKAMH TIO CHUTYaIHH. MOJICITMPOBAHHSI.
psiy mokasaTesen, CBoOoHO
Obyuarormmuiics orepupyer
UCIIBITHIBAET MPUOOPETEHHBIM
3HAYHUTEIIbHBIC W YMEHHSMH,

3aTpyJHEHHS [IpU
MIPUMEHEHUU HABBIKOB B
HOBBIX CHUTYaLlUsIX.

MIPUMEHSET UX B
CUTYaIHsIX
MTOBBIIICHHOM
CJI0’KHOCTH.




BJIAETh:
HaBBIKAMH
WCIIONIb30BAHMS
MIPOrPaMMHBIX
CpENCTB
MaTeMaTHIecKOro
MOJICTTUPOBAHHUS
KOHCTPYKLUH J1s
aHanm3a
HaIpsHKeHHO-
nedopMHUpPOBaHHOT
0 COCTOSIHHS

OLICHKHU NPOYHOCTH.

OOyuaronuiics He BiaIeeT
WIHM B HEJOCTATOYHOM CTEIIEHU
BIIAJIECT HABBLIKAMHU
HCIIOJIb30BAHMS TIPOIPAMMHBIX
CPEJICTB MaTEMaTHIECKOTO
MOJIETTMPOBAHUS KOHCTPYKI[HIA
JUTSL aHAJINM3a HATIPSHKEHHO-

e OpMHPOBAHHOTO
COCTOSIHUS M OLIEHKHU
MIPOYHOCTH.

OOyuaromuiics He B
TIOJIHOM Mepe BiajeeT
HaBBIKAMU
HCTIONTb30BaHUS
MPOTPaMMHEIX CPEIICTB
MaTeMaTH4eCcKOro
MOZIETUPOBAHHUS
KOHCTPYKIUH 14
aHaJIM3a HaNpsHKeHHO-
e OpMHPOBAHHOTO
COCTOSIHUS M OLICHKH
MPOYHOCTH.
Homyckarorcs
3Ha4YHUTEIbHBIC OINOKH,
MPOSIBIISCTCS
HEJIOCTaTOYHOCTh
BJIaJICHVS HABBIKAMU TIO
psy ToKa3aTenen,
OO0yuaronmiics
UCTIBITHIBACT
3HAYUTCIIbHbBIC
3any}1HeHI/I$[ npu
MPYUMEHCHUHN HAaBBIKOB B
HOBBIX chyauI/mx.

OO0yuaronmiicss YaCTHIHO
BJIajIceT HaBBIKAMHU
UCIIONIb30BAHUS
NPOrPaMMHBIX CPEIICTB
MaTeMaTUYECKOr0
MOJICTUPOBAHUS
KOHCTPYKIUH JUIsl aHanu3a
HaIpPsHKEHHO-
Jie()OpPMHUPOBAHHOTO
COCTOSTHHS M OL[CHKH
MPOYHOCTH.

HaBbiku 0CcBOCHBI, HO
JIOMYCKAIOTCSI
HE3HAYHUTEbHBIC OMINOKH,
HETOYHOCTH, 3aTPYIHEHHS
NpH NIepeHoce YMEHHH Ha
HOBBIC, HECTAHIAPTHbIC
CHTYAIIUH.

OO0yJatromuiics B
TIOJTHOM 00BeMe
BIIaJICCT
HaBBIKAMH
HCTIONB30BaHUS
MIPOTrPaMMHBIX
CpEICTB
MaTEeMaTHIECKOrO
MOJICITUP OBAHHS
KOHCTPYKLUI 1
aHaJIn3a
HaTIPSKCHHO-
Je(OPMHUPOBAHHO
T'O COCTOSTHHS U
OIICHKHU
MIPOYHOCTH.
CBoboaHO
MIPUMEHSIET
MOJTyYCHHBIC
HaBBIKHU B
CI/ITyaLH/IHX
TTOBBIIIICHHOM
CJIOKHOCTH.
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[Ikanbl OLEHUBAHMS pPE3YyJIbTATOB IMPOMEKYTOUHOW AaTTECTallMM MU HUX
OIHCaHUE:

®opmMa NPOME:KYTOYHOM aTTeCTAllUM: 3a4eT.

[IpoMesxyTouHas arrectauusi oOydaromuxcs B (opme 3auera HMpOBOAMTCS
M0 pe3yJibTaTaM BBIMIOJHEHHs] BCEX BUIOB yueOHOU pabOoThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAHHOW JHUCUMIUIMHE (MOAYIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yabpTaThl TEKYIIEr0 KOHTPOJ YCIEBAEMOCTH B TeueHue cemectpa. OneHka
CTENEHU JTOCTHXKEHHSI O00y4YalolMMHUCS IMJIAHUPYEMbIX PE3YIbTaTOB OOYUYEHHUsS IO
JUCIUIUIMHE (MOJAYJII0) MPOBOAMTCS TpEnojaBaTeieM, BEAYLIMM 3aHATUSA [0
JUCIUIUIMHE  (MOIYNIO)  METOJAOM  J3KcmepTHOoM  oueHku. [lo  uroram
IPOMEXYTOYHOM aTTeCTallud MO JUCHUIUIMHE (MOMIYIIO) BBICTABISETCS OLIEHKA
«3aUTEHO» WU «HE 3aYTEHO».

K mpomexyrouHoll —aTrecTali — JOMYCKAIOTCS  TOJIBKO  CTYACHTHI,
BBIMOJTHUBIIME BCE BUIbI yuyeOHOM paboThl, NperycMOTpeHHbIe pabdoyeil
IPOrpaMMOM MO AUCIMIUIMHE: MPOILIX TPOMEKYTOUHBIN KOHTPOJIb.

Ixanaa
Onucanue
OLICHNBAHUSA

BrimosiHeHb! Bce BHIIBI y4eOHOU pabOThl, MPeTyCMOTPEHHBIE
yueOHbIM 1aHOM CTYyIEHT JIeMOHCTPUPYET COOTBETCTBUE
3HaHWM, YyMEHUN, HABBIKOB TMPHUBEJECHHBIM B TaOIUIAX
nokasaresied, OmepupyeT MNpPHUOOPETEHHBIMH  3HAHUSIMH,
YMEHUSAMH, HaBBIKAMH, NPUMEHSAET UX B CHUTyalHUsX
MOBBIIEHHOM coxkHOCTH. [Ipy 3TOM MOTYT OBITH JOIMYIICHBI
HE3HAYUTENbHbIE OIMMOKH, HETOYHOCTH, 3aTPyIHEHHs TpHU
AHAIUTUYECKUX OIEpalHsiX, MEPEHOCE 3HAHUW M YMEHHUM Ha
3 HOBBIC, HECTaHAAPTHBIE CHUTYalldd WIM OOydYaroIIUACs
ATIEHO JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHWM, YMEHU,
HAaBBIKOB IO IpeameTry. HaBblkM OCBOEHBI, HO JOIYCKAKOTCS
HE3HAYUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPyIHEHHs TIpU
IIEPEHOCE YMEHUW Ha HOBbIC, HECTAHIAPTHBIE CUTYALIMU WJIN
OoOydJaromuiicsi  IeMOHCTPUPYET 3HAYUTEIbHBIC OIINOKH,
HPOSIBISIET HEJOCTATOYHOCTh 3HAHUM, YMEHWI W BIaJEHUS
HABBIKAMU 110 HECKOJIbKUM TemaM mpeameta. OOyyaromuiics
UCIIBITHIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS] NMPU MPUMEHEHUU
YMEHUN U HABBIKOB B HOBBIX CUTYallUSX.
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He BbimonHeHn onuH win Oosnee BUIOB Y4eOHOM paboThI,
IPETyCMOTPEHHBIX Y4€OHBIM IUIAHOM.

CTyneHT NEeMOHCTPHUPYET HENOJHOE COOTBETCTBUE 3HAHUU,
YMEHHI, HaBBIKOB MPHUBEACHHBIM B TaOIUIAX IMOKa3aTeNew,
He 3auteHo | momyckaroTcs ~ 3HAQYMTENbHbIE  OLIMOKH,  MPOSIBISETCS
OTCYTCTBHME 3HAHUW, YMEHUM, HABBIKOB I10 sy IIOKA3aTellel,
CTYAEHT HCHBITHIBACT 3HAYUTENIbHBIE 3aTPyAHEHUS IIPU
ONIEPUPOBAHUMU 3HAHUAMU U YMEHUSAMU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYAaIUU.

@oHIbI OLIEHOYHBIX CPECTB NMPeACTABIeHbl B NPUJI0KEHUH 2 K padoyeii
nporpamme.

7. YueOHO-MeTOANYEeCKOe U MH(POPMAIIMOHHOE o0ecliedeHHue TUCIMIITIMHBI.

a) OCHOBHAas JiUTeparypa:

3anu3Hsk, B. E. BBenenue B MaTeMaTH4eckoe MOJCIMPOBAHUE : yueOHOE
nocobue g By3oB / B. E. 3ammsmsak, O. A. 3omoroB. — Mocksa
NznarenscTBo FOpaiit, 2021. — 133 ¢. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-12249-7.

URL: https://urait.ru/bcode/476288

0) A0MOJIHUTEIbHAA JIMTEpaTypa:

bopnosckunii, 1. A. dusnyecknue  OCHOBBI  MAaTEMaTHYECKOI'O
MOJEIUPOBAHUS | YUEOHUK U MPAKTUKYM 1 By30B / I'. A. bopnoBckuid, A.
C. KongpareeB, A. Yoynepu. — 2-¢ m3id., ucmp. U gom. — MocCKBa :
M3natensctBo FOpaiit, 2020. — 319 c¢. — (Bricimiee oOGpazoBanue). —

ISBN 978-5-534-05365-4.
URL: https://urait.ru/bcode/452264

B) IPOrpaMMHoOe o0ecriedyeHre U HHTEPHET-PecypChbl:
[IporpamMmmHoe oOecrieueHue:
- YHUBEpCcaJIbHas IporpaMMa METO/1a KOHEUHBIX DJIEMEHTOB, PUMEHsIeMasl Ha
MPEANPHUATHIX MAITHHOCTPOCHHSI;
- yHHBepcanbHas mporpamMma 3-D mpoektupoBaHus, NpuMeHseMas Ha
MPEANPUATUSX MAITHHOCTPOCHHSI;
- opucHOE MporpaMMHOe 0OecTrieUeHue.
HHuTepHET-pecypChl HE PETYCMOTPEHBI.
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8. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI.

. AyauTopust s JICKUMOHHBIX W TNPAKTUYECKUX 3aHIATHI: CTOJIBI
y4eOHBbIE CO CKaMbSIMH, ayJAUTOpPHAs JOCKA, HACTEHHBIM MPOECKIMOHHBIA IKpaH.
Pabouee mecTo npenogaBaTesis: CTOJ, CTYI.

o KomnbproTepHblid  Kiacc: CTOJIBI, CTyJbsl, MAapKepHas JOCKa,
KOMIIBIOTEPHl € MPUKIAJAHBIM TEMAaTHYECKHUM MPOrPaMMHBIM OOECIEUEHHEM,
MOJIBECHOW MPOEKTOP C MHTEPAKTUBHON JOCKOH. Pabouee mecTo mpenomaBaTenis:
CTOJI, CTYJI, KOMIIBIOTED.

9. MeTonnuyeckue peKOMEHIANNH JJIs1 CAMOCTOAATEIbHOI padoThI
CTY/J€HTOB.
3alayaMu CaMOCTOATENIbHON pabOThl CTYI€HTOB SIBJISFOTCS:

CuctemaTusaiusi M 3aKpEIJICHUE TOJYYCHHBIX TEOPETUYECKUX 3HAHUU W
MPaKTUYECKUX YMEHUHN CTYJCHTOB;
VYrinybnenue u paciiupeHue TeoOpeTUIeCKON NOr0TOBKHY;
dopMupoBaHUE YMEHUW HCIOJb30BaTh HOPMATHUBHYIO, MPAaBOBYIO, CIPABOUYHYIO
JOKYMEHTAIIMIO U CIEIUANBHYIO JIUTEPATYPY;
Pa3BuTue mo3HaBaTeNbHBIX CIOCOOHOCTEH M aKTUBHOCTU CTYIEHTOB, TBOPYECKOM
WHUIIUATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;
Hcnonb3oBanue  marepuasna, COOpaHHOTO W TOJYYEHHOTO B XOJe
CaMOCTOSITEJIbHBIX 3aHATHI Ha NPAKTUYECKUX 3aHATUAX, IMpPU HAMHUCAHUU
KYpPCOBBIX U BBINTYCKHOM KBamu(UKAIIMOHHOW paboT, s 3> PeKTUBHOM
MNOATOTOBKH K UTOTOBBIM 3a4€TaM U 3K3aMEHAM.

WN3ydeHne  OUCHMIUIMHBI  JOJDKHO  COINPOBOXAATbCS ~ MHTEHCHUBHOM
CaMOCTOSITETILHOM pabOTON CTYAEHTOB C PEKOMEHJIOBAHHBIMU IPEMNOJIaBaTENIMHU
JUTEPATypPHBIMH UCTOYHUKAMH U C MaT€pUaJIaMH, MTOJIYYEHHBIMU Ha JEKIIMOHHBIX,
NPAKTUYECKUX 3aHATUAX U JabopaTopHbIX paborax. CTyIEHT JOJKEH MOMHHTD,
YTO HAYMHATh CAMOCTOATENIbHBIE 3aHATHUS CIEIYET C IEPBOrO JHS H3YYCHHUS
JUCUUIUIMHBI U TPOBOJAUTH UX PEryisipHO. OUeHb Ba)KHO MPHIIOKUTh MAKCUMyM
YCWJIMH, BOJIM, YTOOBI 3aCTaBUTh ce0s paboTaTh C TMOJHON HArpy3KO# ¢ IMEepBOIO
THSL.

Kaxnaplii CTyIEHT AOMKEH caM IUIAHUPOBATh CBOK CaMOCTOSTEIbHYIO
paboTy, MCXOJs M3 CBOMX BO3MOXHOCTEH W TPUOPHUTETOB. IJTO CTUMYIHPYET
BBIMIOJIHEHHE PaboOThl, co3/laeT 0oJiee CIOKOMHYI0O OOCTaHOBKY, YTO B HTOIE
MOJIOKUTENIBHO CKa3bIBAETCSI HA YCBOGHUU MaTepHala.

Ha ocHoBe wu3yueHHs PEKOMEHIOBAHHOMN JIMTEpaTyphl IieJIecoo0pa3sHO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOXKEHUW U OMNpPEACIICHUI,
TPeOYIOMIMX 3aIOMUHAHUS U HEOOXOUMBIX J1JI1 OCBOCHHS Pa3/1€JI0B AUCHUIIIIUHBI.
JInsi miaon0TBOpHOM paOOThl HEMAJOBAXXHOE 3HAYEHUE HMEEeT OOCTaHOBKA,
opranm3anus pabodero mecta. HyxHO mo0uThbes, 9TOOBI MECTO pabOTHI TIO
BO3MOXHOCTH OBLTO MOCTOSTHHBIM. Pa0oTa Ha MPUBBIYHOM MeECTe JieiaeT ee Ooiee
M1010TBOPHOM. [IpoAyKTUBHOCTH paOOThI 3aBUCUT OT MPABUIBHOIO YepEIOBAHUS
Tpyaa u otaeixa. [loatomy Kaxaple yac win JBa cilenyer AenaTh, nepepsiB Ha 10-
15 MunHyT. BBIXOJHBIE AHU JIy4Ylll€ IMOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSATHUSAM
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CIIOPTOM, MPOTYJIKAMM Ha CBEXKEM BO31yXe U T.A. Jlake NEepeKtoYeHre ¢ OJJHOro
BUJIa YMCTBEHHOU pabOTHI Ha APYTrOil MOKET CIY>KUTh AKTUBHBIM OTABIXOM.
Oco0oe MecTo yzenseTcss KOHCYJIbTUPOBAHHIO, KaK OJHOW U3 (opM 00yyeHUus U
KOHTPOJII CaMOCTOSATENbHOW paboTel. KoHCynbTHpOBaHME IpearogaraeT ocoObIM
o0pa3oM  OpraHM30BaHHOE  B3aMMOJEICTBHE  MEXAY  IPErnojaBaTeIeM-
KOHCYJIbTAHTOM M CTYJE€HTaMM, HANpaBJI€HHOE Ha pa3peuieHue mnpodjaeM Hu
BHECEHHE NMO3UTUBHBIX U3MEHEHUI B 1€ATEILHOCTh CTYIEHTOB.

9.1 MeToauyeckue yKa3aHHs M0 BHINOJHEHUIO U 0 OPMIICHUIO
BbINIOJIHEHHBIX IPAKTHYECKHUX 32JaHUI M0 JucuuIInHe «MaremaTudeckoe
MOJeJIMPOBAHUE TEXHUYECKNX CUCTEM»

9.1.1 Tpe6oBanus K 0)OPMJIEHUIO BHITIOJTHEHHBIX MPAKTHYECKHUX 3aaHHI
e BrinonHeHHOE MpaKkTUYECKOE 3aJjaHue JOJDKHO OBITh OQOPMIIEHO HAa JIHCTaX
dbopmata A4 co CAEAYIOIIMMHU TOJISIMU:

e Jlesoe - 25 MMm.
e Bepxnee - 15 mm.
e JlpaBoe - 15 wmm.
e Hwxnee - 15wmm.

e BrinonHeHHOE TPaKTUYECKOE 3aJaHue JOJDKHO MMETh  TUTYJIBHBIA  JIKCT.
[Tpumep odopmiieHHs TUTYJIBHOTO JHUCTAa TMOKa3aH B MPUIIOKEHUU.

e BrinonHeHHOE NPaKTUYECKOE 3aJaHue JOHKHO  COJAEpXKaTh  CIEAYIoIIHe
paszenbl:

Conepxanue.

Bsenenue.

OcHOBHas 4acTh.

3aKIIroYeHUE.

Cnucok HCIONb30BAaHHON JTUTEPATYPHI.

[Tpunoxxenus: (He SABISAIOTCS 00S3aTEIBHOM YaCThIO OTYETA).

e CrpaHullbl  OTYETa  JOJDKHBI ~ OBITH  TMpOHyMepoBaHbl.  Hymeparus
HAayMHAETCs CO BTOpOW CTpaHUlUbl. Ha TUTynbHOM IJIMCTE HOMEpP CTpaHULE
HE MPOCTaBISAETCS.

e B ocHOBHOI yacTW HaAXOASATCS BCE NMPOHYMEPOBAHHBIC TJIABHI, Maparpadsl U
noamaparpadsai.

Hymepamust maparpadgoB u moamaparpadoB MPOU3BOAITCS CIETYIONTUM

obpazom:

o [lepBas nudpa o6o3HauaeT HOMEp TIIABHI.

e Bropas mudpa - nopsaxkoBeliii Homep maparpada.

e Tperbs nudpa - NopsaaKoBbIi HOMEp mnoanaparpada.
Hanpumep, naparpad 2 u nognaparpad 5 maparpada 2 riaBbl 3:
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e |l Onucanue pacyeTHOH cXeMbI
e 3.2 I'paHMYHBbIC YCJIOBHS
e 3.2.5 I'pannuHBIE YCJOBHS 110 NIepPeMelICHUAM

Hymepauust pucyHKOB NPOU3BOAUTCA CIEAYIOLIUM OOpa3oM:
e [lepBas uudpa oOo3HayaeT HOMEp TJIABHI.
e Bropas mudpa - nopsakoBbld HOMEP PUCYHKA B TJIaBE.

Hanpumep, pucyHOK B TJaBe 3, MMEIOIIMI TOPSAKOBBIM HOMep 11:

e Puc. 3.11. JImanoroBoe OKHO BBOJA MCXOJHBIX JTaHHBIX
Touka B KOHIIE Ha3BaHMs TJIaBbl, Maparpada, noamaparpada U pUCyHKa HE

ctaBuTcs. HazBaHue riaBbl nUiIeTcs 3arjaBHbIMU MOy KUPHBIMU OYKBaMHU.
HazBanus naparpacdoB u noanaparpadoB MUIIYTCS CTPOUYHBIMU
NOJTY>KUPHBIMU OYKBaMHU, 332 UCKIIFOUEHHUEM MEepBOI OYKBBI, 3aTrJIaBHOM.

[Nonmaparpadsl MOTYT OBITH BBIICJIEHBI KYPCHBOM.

Hymeparusi  uCHONB30BAaHHOW  JIUTEpaTyphl  MPOU3BOIUTCS  JHOO B
andaBUTHOM TIOpsAIKE, JIMOO MO MEpPEe CCHUIOK Ha Hee B TEKCTE KYpPCOBOM
paboTHI.

[Tpumepsl opopMIeHUsT JTUTEPATYPHI.

Kuaurn:

e bunepman B.JI. — Teopus mexannueckux kosnedanuii. — M.: Bricur. mkona,
1980. — 408 c.

e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
KypHaiusbi:

e bopucos FO.C., bnarosemenckuii FO.H., Imurpuuenko C.C.,
[TankparoB H.M. AHanu3 npuMEHMMOCTH YPABHEHUM U UCCIEAOBAHUE
dbopMbI KprBO# ycTanmocTu // 3aBojckas nadoparopus. Jluarnoctruka
Marepuaion, Nel0, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate
bending elements // Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.
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9.1.2 TpeGoBaHMs K COePKAHUIO PA3/1eJIOB BHINOJHEHHbIX IPAKTHYECKHUX

3aJaHui

1. B comep:kaHuM NODKHBI OBITh TIPEJICTABICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB u moamnaparpadoB ¢ ykazaHHMEM HOMEPOB HAYaJIbHBIX CTPAHUII.

2. Bo BBCIACHHUH 00OCHOBBIBACTCS AKTYaJIbHOCTL M CTABHUTCA 1CJIb pa6OTBI,
NEPCUNUCIIIOTCA PCIIACMBIC 3a/la4 U HACTCA KPATKOC COACPIKAHUC BCCX
T'JIaB. I[J'ISI KypCOBOI'0O HpPOCKTA, COACPIKAIICTO KOHKPCTHBIC 3aJda4dH, HACTCs
IIOCTaHOBKA 3aJa4.

TeopeTI/I‘ICCKaH pa60Ta MOKET HOCUTh OIIMCATCIIbHBIN WU

MGTO}II/ILIGCKI/Iﬁ XapaKTep.

3. B ocHOBHO#i 4YacTH TOAPOOHO OMHUCKHIBAETCS TMOCIIECAOBATEIBHOCTh PEIICHUS
3a/1a4u.
Ipumepnutit 11aH OCHOBHOM YacTH

e [loctanoBka 3amauu. CBeneHuss 00 OOBEKTE HCCIEAOBAHUS U
00J1aCTH MAIIMHOCTPOEHUSI.

e Teopernueckne OCHOBBI  pELIECHUS  3aJauyd, HCIOJIb3yEMBbIE
AT OPUTMBI.

e Ormnucanue NPorpaMMHOTO oOecreueHus

e lcxonHbie JaHHBIE, ONMMCAHUE PACUETHOU CXEMBI.

e Xapakrepuctuku monaenu MKD. KonnuecTBo 351€MEHTOB, Y3JIOB,
creneHe cBOOOIbI.

e OnucaHu€ TUIIOB KOHEYHBIX 3JIEMEHTOB.

o Uudopmarus 06 ycrIoBHUsIX 3aKPEIUICHHS M HATPY>KEHUS.

o [locnemoBarenbHOCTh  (DOPMUPOBAHUS  MOJETU  CPEIACTBAMU
nporpammbl MK3, 0co6eHHOCTH TOATOTOBKYA MOJIEIIH.

e Hudopmarnus o mporecce pemeHus 3a1a4u.

e CBeleHMS O KOMIIBIOTEPE, XapakTepuUcTUkKax mporpammel MKD
(Ha3BaHMeE, BEpcHUs, BO3MOKHOCTH), HEO0OXOAUMBIX
BBIYUCIIMTENBHBIX PECYPCax, BpEMEHU PEUICHUS.

e AHaiu3 pe3yiabTaTOB PacUETOB.

4, B 3akiw4YeHMH JaeTcs KpaTKas OIlGHKa W  OCHOBHBIE  BBIBOJBI
BBITIOJTHEHHON PaOOTHI.
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5. B npuioxkeHue BBIHOCHTCS HH(POPMALMOHHBIN MaTepual, He TpeOyroImuii
JETAJIbHOTO PaCCMOTPEHUS B OCHOBHOM YacTH (Hanmpumep, Ta0iaulbl, TrpadukH,
PHUCYHKH, TUCTUHTY IPOTPaMM U T.II.)

9.1.3 TpeGoBaHUA K BHINOJHEHUIO NPAKTUYECKUX 3aIaHUH

1. IlpakTuyeckoe 3aaHue JOHKHO OBITh O(OPMIIEHO COINIACHO TPeOOBAHUSIM
yKa3aHHBIM BBIIIIC.

2. ComepkaHWe€ ~ TPAKTHYECKOTO  3aJaHMsl  JOJDKHO  COOTBETCTBOBATH
MIEPEUYHCIICHHBIM BBIIIIE TPEOOBAHUSM.

3. IlpakTudeckoe 3ajaHue AODKHO OBITH CHAHO 32 JIBE HEJCIH 10 OKOHYAHHS
cemecTpa.

10.MeTonnyeckue peKoOMeHIANMH /sl MPenoaaBaTes

B3aumopelictBue mnpemnojaBaTeisi CO CTYJCHTaAaMHW MOXHO pas3deiuTh Ha
HECKOJIbKO COCTAaBJISIFOIIUX — JIGKIIMOHHBIE, TMPAKTUYECKHE | JIabopaTOpHbIE
3aHATHS. U KOHCyJbTUpoBaHue. lIpemogaBaTens TOMKEH MOCIEA0BATEIBHO
BBIYUTATh CTYACHTAM PsJ JEKIUHA, B XOJE€ KOTOPBIX CJIEAYET COCPEAOTOUMTH
BHUMAaHHME Ha KJIIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHYECKOTO MaTepuaia, a
TaK)Ke€ OPraHU30BaTh MPOBEICHNUE MPAKTUUYECKUX 3aHITHM TaKUM 00pa3oM, 4TOOBI
aKTUBU3UPOBATh MBIIUIEHUE CTYJIEHTOB, CTHUMYJIHPOBATh CaMOCTOSITEIBHOE
U3BJICYEHUE WMH HEOoOXOoAuMOW HWH(OpManuMW U3 pPa3IUYHBIX HCTOYHUKOB,
CpPaBHUTEIbHBIA aHAU3 METOJOB PEUIEHUN, CONOCTABICHUE IOJIYYEHHBIX
pE3yNbTaTOB, POPMYIUPOBKY U aPTYMEHTALIUIO COOCTBEHHBIX B3TJISIOB HA MHOTHE
CIIOPHBIC MPOOJICMBI.

[lepen HauanoOM MpenoiaBaHusl MPENoaaBaTEN0 HEOOXO0IUMO:

- U3Y4YUTh Pab0UyI0 MPOTpaMMy, IEJIM U 3a/1a4d JUCITUTUINHBI;

- YETKO MPEJCTABIATh ce0e, KaKue 3HAHUS, YMEHUS U HaBBIKH JIOJDKEH MPUoOpecTu
CTYJICHT;

- IO3HAKOMHTCSI C BUAAMH Y4eOHOM paboThI;

- U3YYUTH COJIEP/KAHUE PA3AEIOB JUCLIUIIINHBL.

B xome neKImMOHHOro 3aHATHS NpPENnoAaBaTeNb JOJDKEH Ha3BaThb TEMY,
ydeOHbIE BOIMPOCH, O3HAKOMHTH CTYACHTOB C TIEPEYHEM OCHOBHOW U
JOIIOJTHUTEIIBHOM JINTEPATYPHI IO TEME 3aHITHSL.

Bo BcTynmuTenbHON YacTH JEKIMH OOOCHOBAaTh MECTO M POJIb HM3ydaeMOU
TEMbl B y4eOHOW AUCUUILIIMHE, PACKPBITH €€ NpakThyeckoe 3HaueHue. Eciam
YUTAETCSl HE MepBas JIEKUHs, TO HEOOXOAUMO YBSI3aTh €€ TeEMY C IMPeAbIIyIIeH, He
Hapyliiasi JJOTUKHA W3JI0XKEHUsI y4eOHOro marepuana. JIekiuio cieayeT HauuHATh,
TOJIKO 4ETKO 0003HAYMB €€ XapakTep, TEMYy U KPYT T€X BOMPOCOB, KOTOPHIE B €€
XoJie Oy1yT pacCMOTPEHBI.

B ocHOBHON 4acTH JEKIMU CIENyeT pacKpbIBaTh COJEpkKaHUE Y4EOHBIX
BOIIPOCOB, AKIEHTUPOBATh BHHMAHHE CTYACHTOB HAa OCHOBHBIX KaTE€rOpHUsX,
SABJICHUSIX U MPOLEccaxX, OCOOCHHOCTIX UX MPOTEeKaHus. PackpbiBaTh CYIIHOCTh U
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COJIEp>)KaHKME PA3IUYHBIX TOYEK 3PEHUS U HAYYHBIX MOAXOJ0B K OOBSICHEHUIO TEX
WM WHBIX SBJIEHHM u mponeccoB. ClenyeT apryMeHTHUPOBaHO OOOCHOBATh
COOCTBEHHYIO TMO3MIIMI0 MO CIOPHBIM TeopeTuyeckuM BompocaMm. I[IpuBoauThH
MpUMeEPBL. 3aJaBaTh MO XOAY HU3J0KEHHUS JICKIIMOHHOTO MaTepuaia PUTOPUUECKUE
BOIIPOCKI M CaMOMY JlaBaTh Ha HHUX OTBET. OJTO CHOCOOCTBYET AaKTHBHU3AIMU
MBICIIUTEIIbHON AEATEIIbHOCTU CTYJICHTOB, MOBBIIICHUIO NX BHUMAHUS U UHTEpECa
K MaTepuany JeKIuu, ee coaepkanuto. [IpernonaBarenb IOMIKEH PYKOBOJIMTH
paboToil  CTYAEHTOB 1O  KOHCIEKTUPOBAHMIO  JIEKIIMOHHOTO  MaTepuaa,
MOAYEPKUBATh HEOOXOJUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IMOJOKCHUN
M3y4aeMoi TeMbl, 0C000 BbIJEIsIA KaTErOPUMHBIN armapar.

B 3aximounTtenbHOil yacTH JEKUUHU HEOOXOauMO copMynupoBaTh 00IIHE
BBIBO/JIBI 110 TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nexkuud. OOBSBUTH MIIAH OYEPETHOTO CEMUHAPCKOIO WM JaOOPATOPHOTO 3aHATHS,
IaTh KpaTKHE PEKOMEHAAIMU 10 TMOJATOTOBKE CTYJIEHTOB K CEMUHApPY WU
nabopaTtopHoil pabote. Omnpenenutb MECTO U BpeMs KOHCYJIbTALMH CTYIECHTaM,
MOKEJIABIIMM BBICTYIIUTh HA CEeMHHape C JOKJIaJaMu | pedeparamu TI0
aKTyaJbHBIM BOIIPOCaM OOCYKJ1aeMOM TEMBI.

Ilenb mpakTUYecKUX W JIAOOPATOPHBIX 3aHATHH - O0ECTEUYUTh KOHTPOJb
YCBOCHHMS Y4EOHOT0 MaTepuaia CTyJI€HTaMH, PaclIMpeHre U YIIyOJeHre 3HaHUH,
MOJIYYEHHBIX UMHU Ha JICKIIUAX U B XOJI€ CAaMOCTOSATENIbHOW paboThl. [loBhiieHue
3G ()EKTUBHOCTH TMPAKTHUECKUX 3aHSITHH JIOCTUTAETCS IOCPEICTBOM CO3JaHUs
TBOpPUECKOW OOCTaHOBKH, paclojiaralpomeid CTyJIeHTOB K  BBICKa3bIBAaHUIO
COOCTBEHHBIX B3IJISIZIOB U CYXACHUH MO OOCYXIAaeMbIM BOIPOCAM, KEJTAHUIO Y
CTYJIEHTOB TTOpabOoTaTh Y JOCKH MPHU PEIICHUH 3aad.

[Tocne kaxmoro JEKIMOHHOTO, JaOOPAaTOPHOTO W MPAKTUYECKOTO 3aHSATHUS
cAenaTh COOTBETCTBYIOIIYIO 3allUCh B KypHAJIaX ydeTa MOCEHaeMOCTH 3aHATHIM
CTYyJI€HTaMH, BBISICHUTH Y CTApOCT YYEOHBIX TPYNI MPUYUHBI OTCYTCTBUS
CTyIEHTOB Ha 3aHATUAX. [IpoBOAWTH TrpynmoBble H  HHAUBUIYAJIbHBIC
KOHCYJbTallMd CTYAEHTOB MO BOINPOCaM, BO3HUKAIOUIUM y CTYIAEHTOB B XOJ€ UX
MOJATOTOBKH K TEKYIIEH U MPOMEKYTOUYHON aTTeCTally 10 YICOHOW TUCIUILINHE,
PEKOMEHIOBaTh B MOMOIIb YY€OHBIE U APYTHe MaTepuajbl, a TAKKE CIPABOYHYIO
JUTEpaTypy.

DK3aMeH WM 3a4eT MO JAUCIUIUIMHE TPOBOAMUTCS B (OpME MUCHMEHHOTO
HK3aMeHa C TOCIEIYIONIe WHAMBUAYATbHON Oecelnoil CO CTyJIEHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYIMPOBAHHBIX B 3aYETHBIX WM JK3aMEHAIMOHHBIX Omierax. B
OWIIeT BHOCUTCS JIBa TEOPETUYECKUX U OJIMH MPAKTUUECKUI BOIIPOC U3 PA3TUIHBIX
pa3iesioB JUCLMILIUHBL JUIsl 00Jiee MOJHON MPOBEPKU 3HAHUN CTyAeHTOB. OlieHKa
BBICTABJISICTCSl TIpENoaBaTesieM M OOBABISETCS Tociie oTBeTa. [IpemomaBaTenb
NPUHUMAKONIMKA  3a4e€T WIM DK3aMEH JIMYHO HECET OTBETCTBEHHOCTH 34
MIPAaBUJIBHOCTH BBICTABJIEHUSI OLICHKH.
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[Ipunoxenue 1.
CTpykTypa U coaep:kaHue TUCHUIINHBI «MaTeMaTHyecKkoe MOeJTHPOBAHNE TEXHUYECKUX CHCTEM) M0 HAMPABJIEHUIO
23.03.02 HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE KOMILIEKCHI (DaKaJiaBp)
IIpoduib: I'oHOUYHBIE ABTOMOOMJIN U MOTOLUMKJIbI

Buabl yueOHoM padoThI,

- . DopMm
2 = & BKJIIOYas Buabl camocTosITEILHOM o
3| 3 5 CaMOCTOATEIbHYIO padoThI
Pasnen S| =2 5 arrec
5 E E paooTy CTYAE€HTOB, CTYACHTOB Tamnn
n/n o © | M TPYA0EMKOCTh B 4acaxX

J | T/C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pegpepar | Kip |2 | 3

Tema 1. Cnocoovt mooenuposanus
Hecyuux KOHCMPYKYUil 0

1.1 | pacuema nanpsaxrcenno- 6 1-2 2 2 4
oehopmuposanno2o cocmoanusn u
OUEHKU RPOYHOCHLU.

Tema 2. Buowt npeodenvnozo
1.2 | cocmoanuna necyuwjux koncmpyxkyuit | 6 3-4 2 2 4
U Kpumepuu oyeHKU npoYHOCmU.

Tema 3. Memoowt onpedenenus
HA2PY30K 0711 MOOEAUPOBAHUA U
pacuema Ha NPOYHOCMb HECYUIUX
koncmpykyuu. Pacuem na
HPOYHOCMb 8 6EPOAMHOCHIHOU
nocmauogke.

1.3

Tema 4. Ocobennocmu pacuema na
1.4 | npounocme ceapnvix 6 7-8 2| 2 4
KOHCmMPYKYUil.




1.5

Tema 5. Koncmpykmopcko-
MmexHon02uYecKue Memoosl
NnOGvlUIEHUA RPOYHOCHU C6APHBIX
KOHCmMpPYKYUl.

9-10

1.6

Tema 6. Cmpykmypnas mexanuka
KOMRO3UYUOHHBIX MAMEPUAIO8,
NPUMEHAEMBIX 8 HeCYUsUx
KOHCMPYKYUAX.

11-12

1.7

Tema 7. Memoowt
yygcmeumenbHoCmu 6 3a0auax
ONMUMAIbHO20 RPOEKMUPOBCAHUA
KOHCMPYKYUL.

13-14

1.8

Tema 8 Onmumanvrnoe
npPoOeKmupoeanue KOHCMPYKYUuil Ha
OCHOGE AHAU3A
yyecmeumenvnocmu. Ilpumenenue
Memooa KOHEUHbIX ITIEMEHM 08 014
aHaAU3a 4yecmeumebHOCmu.
Memoo pacuema
yyecmeumenbHocmu @
cmamuueckux 3aoauax. Ilpamoi
Memoo ougghepenyuposanus.
Memoo conpsacennvix
nepemennvlx. Ananuz
YyeCmeumenbHOCmu 6 3a0a4ax Ha
cobcmeennvle 3nauenus. Memoo
KOHEUHbIX 2JIEMEHM 08 6 3A0auax
OnmuMu3ayuu KOHCMPYKYUil
MPAHCROPMHO-MEXHOI0ZUYECKUX
komnaekcos. Ilpoyedypul pewienusn
3a0auu ONMUMU3AUUU HA OCHOBE

15-18




Memooa KOHEUHbIX ITIEMEHM 08 C
npumeHeHuem anopummos
HeJIUHEIIHO20 NPOZPAMMUPOBAHUS
Onmumuzauus uacmom
coOCMBEHHbIX Ko1eOaHuUIl.
Maxcumuzayua Kpumuueckux
HA2PY30K nomepu yCmou4ueoCcmu.

(DOpM(l ammecmauuu

Bcero uacoB nmo aucuuIJInHe

18

18
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Ilpunooiwcenue 1 k
_ paboueii npocpamme
MUHUCTEPCTBO OBPAZOBAHUA U HAYKU POCCUNUCKOU ®EJNEPAIINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYUYPEXAEHWE BBICIIIEI'O ObPA3OBAHIA

«MOCKOBCKHM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpaenenue: 23.03.02. Hazemnuvle mpancnopmuo-mexHojiocuydeckue
KoMnJieKcol
Ilpoguns: I'onounvie asmomoduIu u MOMOYUKIbL
Dopma obyueHus: oUHas
Buo npogheccuonanvnou oesmenvnocmu. (B coomeemcmeuu ¢ @1I'OC BO)

®OH/T OITEHOYHBIX CPE/ICTB

MO TUCIHUATIIINHE
«MaTeMaTnueckKoe MOJICJIUPOBAHUE TEXHUIECCKHUX CHCTEM»

Cocras: 1. ITaciopT ¢goHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPECTB:
[IepedyeHb BOMPOCOB 11 KOHTPOJISI 3HAHUH

Mockea, 2025 200
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MTOKA3ATEJ/Ib YPOBHA COOPMUPOBAHHOCTH KOMIIETEHLIMH

Tabnuia 1

MaremaTH4yeckKoe MOJICJIUPOBAHNEC TEXHUICCKHUX CUCTEM

dI'OC BO

B mporecce 0CBOSHHUsI JaHHON TUCHUTUIMHBI CTYIEHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIOIINE

KOMITIETEHIIUU

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJI0rus Dopma CTeneHu ypoBHeil 0CBOEHMA

HNH- dOPMYJINPOB- GopMUpPOBaHM |OLIEHOYHOI |[KOMIIETeHIU

JEKC KA b 0 cpeACcTBa

KOMIeTeH M i

OIIK-3. [CtocoOeH MpUMEHSITh [3HATh: camocrosiTenbHa YO, ba3oBbIii ypPOBEHD
1 Moau(UIUPOBATh  [0a30BbI€ TEOPETUUECKHE OCHOBBI s1 padora, - CIIOCOOCH pabomams ¢ KoMnvbiomepom (8
MaTeMAaTHYECKUE MaTEMaTHYECKOTO MOJIEITUPOBAHUS MPAaKTUIECKUE mom uucie 6 pedxicume yoaieHHo20 00Cmyna)
MOJIEIIH I PEICHNs  |[HANIPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSHUs [ParATh, U C NPOZPAMMHBIMU CpeOCm8amu 06ue2o u
3ajad B 061acTH 11 OLIEHKH POYHOCTH KOHCTPYKITHIA. pabopatopueie CNeYUAnbHO20 HASHANEHUA ONA Peulenus.
PO eCCHOHANBHOM YMeTh: palboTEI Baday auHaMul‘l‘QCKOZO anaiu3a KOHCmMpyKyuu
ESITEIILHOCTU MPOSIBJISATH TBOPUECKHM IMOIXO IIPH [1oBbIIEn DI ypoBeHs

pa3zpaboTke pacueTHBIX MOJeNel s
BBITIOJTHEHHSI MATEMaTUYECKOTO
MOIETTUPOBAHUS X HAPSKEHHO-

e OPMUPOBAHHOTO COCTOSIHUSI U OLICHKHU
MPOYHOCTH;

CaMOCTOSITEIbHO OCBaUBATh HOBBIE
BO3MOYKHOCTH Pa3BHBAIOIIMXCS TPOTPAMMHBIX
MPOIYKTOB MaTEMaTUYECKOTO
MOJEIUPOBAHUS.

BJIA/1€Th:

HABBIKAMU HCIIOJIH30BaHUS MPOTPAMMHBIX
CpPeICTB MAaTEMAaTUYECKOTO MOJEIUPOBAHUS
KOHCTPYKITUI IJIs1 aHAlIM3a HaMPsKEHHO-
e OPMUPOBAHHOTO COCTOSIHHSI U OTICHKHU
[MPOYHOCTH.

- CITOCOOCH camocmosmenvHo pabomams ¢
KOMNbIOMEPOM (8 MOM YUCTe 8 pedcUMe
yOaneHHo20 00Cmyna) u ¢ npoepamMMHbLMU
cpedcmeamu 06we2o U CneyuairbHo20
HA3HAYeHUs: O peulenus 3a0a4
OUHAMUYECKO20 AHAIU3A KOHCTPYKYULL

- CITOCOOEH CaMOCmOosAmenbHo coOCmAasusims
pacuemmsie MoOenu OCHOBHBIX
KOHCIMPYKMUBHBIX dIeMEHMO08 MAUUH 05
OUHAMUYECK020 AHAU3A U 8bINOAHAMb HA DBM
pacuemvl KoredamenbHbIX U YOAPHLIX
npoYyeccos 8 KOHCMPYKYUu.




Hepeuelib OUECHOUHBIX cpedcme no 0ucuumume

Ipunoowcenue 2

K pabouetl npoecpamme

«Mamemamuueckoe M00eﬂupoeanue mexnuueckux cucmem>»

HaumenoBanue [IpencraBnenue

Ne OIIEHOUHOTO Kparkas xapakreprucTruka OLlEeHOYHOTO OLICHOYHOTO CPE/CTBA B

0oC cpeacTsa cpeacrea ®OC
CpencTBO KOHTPOJIA, OPraHW30BaHHOE Kak
crenuaiibHas ~ Oecela  MEAaroTHYECKOro

VerHeiii onpoc  [paboTHHKAa ¢ O0OyYarOIIMMCS Ha  TEMBI, Bomnpocsl o
1 cobeceoBaHMe, (CBSI3aHHBIE C HM3ydyaeMOW JUCIHUIUIMHOW, U TeMam/paszeinam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIATIIINHBI

00y4aroIIerocs Mo ONpeeICHHOMY pa3eny,

reMe, mpobsemMe H T.11.
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denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
_ BBICIIETO 00pa3oBaHMs
«MOCKOBCKHUU [NTOJIMTEXHUYECKUU YHUBEPCUTET»

HEPEYEHDB BOITPOCOB I YCTHOI'O OITPOCA
10 JUCHMILINHE:

«MareMaTH4ecKoe MOJICJITUPOBAHUE TEXHUIECCKUX CHCTEM»

Bonpocsl 11t KOHTPOJIsl 3HAHUU

1. OG30p TUMOB HECYIIUX CHUCTEM MOOWIBHBIX MAIMH, KaK OOBEKTa JJIsl aHalu3a
HaIPsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS U OIIEHKH MTPOYHOCTH.

2. ComnocTaBjieHHWE TUIHYHBIX PACUYETHBIX MOJIEJICH, BUJIOB HArpy>KCHHUsS, METOIOB
uccinenopanus HJIC u kputepueB OLEHKM MPOYHOCTH PEATbHBIX HECYIIUX
KOHCTPYKIIMM aBTOMOOWJIEH U TPAaKTOPOB C pACUYETHBIMU CXEMaMH, BHUJAMH
Harpy3ok, wmerogamu pacyeta HJIC wu kpuTepusaMu OUEHKH MPOYHOCTH,
U3Y4ae€MbIMU CTYJEHTAMH B KypC€ COIIPOTHBIIEHUS MaTEPHAIIOB.

3. OcHOBHbBIE HampaBiieHHus PabOT MO OOECNEeYeHUI0 MPOYHOCTH KY30BOB M pam
aBTOMOOMJIEH U TPAKTOPOB.

4. Bunpl mpenenbHOTO COCTOSIHHS HECYIIMX CUCTEM MAIIMH M KPUTEPUU OLIEHKU

IPOYHOCTH.

[Ipo4HOCTH MPU CTATUYECKOM Harpy>KeHUH. [ MmoTe3bl IPOYHOCTH.

[TonsiTve 00 yCTAIOCTHOM MPOYHOCTH.

Kpusas ycranocru.

VYpaBHEeHHUE KPUBOI yCTAIOCTH B CTETICHHOU popme.

. MasiouukioBasi, MHOTOLIMKJIOBAsl YCTaJIOCTh, HEOIPAaHUYEHHAS JOJITOBEYHOCTb.

10 Koadpunment acummerprn nukIia.

11.Tlpenen  BBIHOCIMBOCTH OOpasma Tmpu cUMMeTpuyHOM Imkie. [lpexen
BBIHOCJIMBOCTH JI€TAJIH.

12.®akroppl, BIMSIONIME HA W3MEHEHHE TIpejesia BBIHOCIWBOCTH JIETAld IO
OTHONICHUIO K MPeJIeTy BEIHOCIMBOCTH 00pasiia.

13.BnusiHie acUMMETpPHUM I[HKJIa HArpy)>KCHHUs Ha XapaKTEPUCTUKH COMPOTHUBICHUS
YCTaJIOCTH.

14. Inarpamma npeaeabHbIX aMIUTUTY/I.

15.KoaddurmmenT 3anaca mpoYHOCTH 1O KPUTEPHIO COMPOTUBIICHUS YCTATOCTH.

16.Hakormnnenue moBpexXIeHU B KOHCTPYKIMHU. [ Mmore3a TMHEHHOTO CyMMUPOBAHHUS
MTOBPEKICHUM.

17.Pacdyer [0NrOBEYHOCTH JETadd C MCIOJIb30BAHUEM THUIOTE3bl JIMHEHHOTO
CYMMHPOBAHHUS TOBPEKICHUMN.

18.PacueTsl KOHCTPYKITUI HA YCTATIOCTHYIO MPOYHOCTb.

19.TIpenenbHbBIE COCTOSHUS MTPH TIOTEPE YCTOWUHUBOCTH.

©ooNoe O
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20.IIpenenbHbIE COCTOSHUSA 110 KPUTEPHUSIM U3HOCA, KOPPO3HH.

21.Metoabl omnpeneneHus Harpy3oK ajisi pacuera Ha MPOYHOCTh HECYIIUX CHCTEM
aBTOMOOWJIEH U TPAKTOPOB

22. TunnuHble HaMOOJNEE TSKENbIE PEKUMbl HATPYKEHHUS HECYHIUX KOHCTPYKIIMH
MOOMJTBHBIX MAIlIMH IIPH SKCILTyaTalUu.

23.VcnibiTaHus MalvH AJ1s UCCIEA0BAHMS HATPY30UHBIX PEKUMOB.

24. KoappumeHT HeperyasspHOCTH CIIy4ailHOT'O Mpoliecca Hapry>KEHHUS.

25.Meto/bl cxeMaTh3aluy CIy4alHbIX MPOLIECCOB HATrpyKEHHUS.

26.MeTo/1bl cXxemMaTu3aluu — MaKCUMyMOB, MUHUMYMOB.

27.MeTon cxeMaTu3aluu - SKCTPEMYMOB.

28.Meroa cxemaTu3aluK — OJHONIApaMEeTPUUECKUIl METO]T pa3MaxoB.

29.Meroa cxemMaTu3aluK — JByXIapaMeTpUIeCKUil METO 1 pa3MaxoB.

30.Metoa cxeMartu3anuu - NOJHbIX HUKIOB Jmutpuyenko C.C..

31.Mertoa cxeMaTu3aluu - MOTOKa A0S

32.01eHKa MPOYHOCTH HECYIIMX KOHCTPYKIIMM MOOMJIBHBIX MAIIWH MPU CIyYailHBIX
Harpy3Kax.

33.Cnioco0bl  MOAENUPOBAaHUS KOHCTPYKIIMHA paM W Ky30BOB aBTOMOOWIIEH U
TPAKTOPOB JIJISi pacyeTa HaIpsHKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS U OLEHKH
IPOYHOCTH.

34.Bubl pacueTHBIX CXEM HECYIIUX CHCTEM MOOUIBLHBIX MAIIIHH.

35.0c00eHHOCTH MOJIEIMPOBAHUS JIEMEHTOB U Y3JIOB HECYIIMX CUCTEM MOOMIIBHBIX
MaIlVH.

36.0co0eHHOCTH pacCyYeTHBIX CXEeM HECYIIUX CHCTeM MOOWJIBHBIX MaliuH (Ha
IpuMepe Ky30Ba aBTOMOOWIISI) U CITOCOOBI MOJIETTUPOBAHUS.

37.UccnenoBanue KOHIEHTpAIMU HANPSHKEHUH B DJIEMEHTaX Ky30Ba aBTOMOOWIIS C
MOMOIIBIO METOJ]a KOHEUHBIX 3JIEMEHTOB.

38.0cHOBHBIE D3Tamnbl BBIMOJHEHUS PACUETHOI'O aHaln3a Ky30BOB aBTOMOOMJICH
METOJOM KOHEYHBIX 3JIEMEHTOB.

39.1lorpemHocTy  MpU  pacdyeTax METOJOM KOHEUYHBIX JJIEMEHTOB HECYIIUX
KOHCTPYKIIM MOOMITBHBIX MAIIIHH.

40.IlpeumymiecTBa W HENOCTATKA PACUETHBIX TMOAXOJOB TMpU 00OECIeUeHUU
IPOYHOCTH HECYIIUX CUCTEM MOOUIIbHBIX MAIIHH.

41.1TyTM NOBBIIIEHUS TOYHOCTH KOHEUHO- DJIEMEHTHOTO aHaJIM3a HalpsHKEHHO-
1e(pOPMUPOBAHHOTO COCTOSHUS KOHCTPYKIIUI aBTOMOOUIIEH U TPaKTOPOB.

42.0co0eHHOCTH pacyeTa Ha MPOYHOCTh CBAPHBIX KOHCTPYKITUH.

43.Turbl CBapHBIX COCTMHEHUN U UX CBOMCTBA.

44 TIpenenbHble COCTOSIHUS CBAPHBIX COCTMHEHUN.

45.KoHlleHTpalusi HanpspDKEHUM B CBAapHBIX COeAUHEHUsIX. VcmblTaHus CBapHBIX
COCIMHEHNUH.

46.MeTopl pacueTa Ha MPOYHOCTH CBAPHBIX KOHCTPYKIMA. OCOOEHHOCTH pacyeTa Ha
MPOYHOCTH CBAPHBIX KOHCTPYKIIUH.

47.0co0eHHOCTH MOACINPOBAHUS CBAPHBIX y3JIOB HECYIIUX CUCTEM.

48.KoHreHTpanusi Hampss>KeHUH B CBAPHBIX KOHCTPYKITASX KY30BOB aBTOMOOWIICH.

49.TIpuuuHBI MOSBIICHUS YCTAIOCTHBIX MMOBPEKACHUN B CBAPHBIX KOHCTPYKIIHSIX.
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50.KoHCTPYKTOPCKO-TEXHOJIOTHYECKHE METObI TOBBIMICHUS TPOYHOCTH CBAPHBIX
KOHCTPYKLIMH.

51.TIpaBuna KOHCTPYHPOBAHUS CBAPHBIX Y3JI0B HECYIIMX CHCTEM MOOWJIBHBIX MaITuH
C YAYUIICHHBIMH XapaKTEPUCTHUKAMU MTPOYHOCTH.

52. TexHOJIOTUYECKHE MEPHI TIOBBITIICHUS TPOYHOCTH CBAPHBIX KOHCTPYKIIHH.

53.TlorpenrHocTr MpH BBHITTOJTHEHUHU PACYETOB METOJOM KOHEYHBIX SJIEMEHTOB.
CriocoObI OBBIIICHHSI TOYHOCTH PACUETHOTO aHAN3a HAPSHKEHHO-
neopMUPOBAHHOTO COCTOSIHUS B 3aauax MKDO.

54.0co0eHHOCTH PACUETHBIX CXEM U KOHEYHO-3JIEMEHTHBIX MOJEJIEH eTanei, y3iI0B
¥ KOHCTPYKIIMA aBTOMOOMIIEH U TPaKTOpoB. OCHOBHBIE MPUEMBI U CIIOCOOBI
MO/JICTTHPOBAHMS JIETAJICH, Y3JIOB M KOHCTPYKIIHI aBTOMOOMIICH U TPAaKTOPOB
METOJIOM KOHEYHBIX HJIEMEHTOB.

55.11y Ty NOBBINIEHNS TOYHOCTH BBITIOJHSEMOT'0 METOJOM KOHEUHBIX AJICMEHTOB
pacueTHOro aHAIHM3a HAMPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKITUH
aBTOMOOMJICH U TPAKTOPOB.

56.01eHKa MPOYHOCTH HECYIMIUX KOHCTPYKIIUH MOOWJIBHBIX MAIlUMH TIPH CITYYaHHBIX
HarpysKax.

57.TlonsiTHE BEpOSITHOCTH HEPA3PYIIICHHS.

58.CBs3p  3HaueHWd KOXP(GUIIMEHTOB 3amaca MPOYHOCTH, BBIYUCICHHBIX B
TPaTUIIIOHHOM JAeTepPMUHUPOBAHHOM MIOCTaHOBKE, co 3HAYCHUSIMU
k03¢ (HUIIMEHTOB 3anaca MPOYHOCTH, BEIUUCIEHHBIX B BEPOSITHOCTHON MTOCTAHOBKE.

59.CTpykTypHass MeXaHWKa KOMIIO3UIIMOHHBIX MAaTE€pUANOB, MPUMEHSIEMBIX B
HECYIIUX KOHCTPYKIMSIX TPAHCIOPTHO-TEXHOJIOTHYECKUX KOMIUIEKCOB

60.CpaBHeHHE KOMMO3UIIMOHHBIX MAaTEPUANIOB C KOHCTPYKIHMOHHBIMHU CTIAMH H
CIUTaBaMHU TI0 MOKa3aTeNIIM YIAEIbHOM MPOYHOCTH U YACIbHON HKECTKOCTH.

61.Knaccudukanmy KOMITO3UIIMOHHBIX MAaTE€pUajoB MO THUIY MAaTPHIb, MO THUITY
apMUPYIOUTUX BOJIOKOH, IO TUITY apMUPOBAHUS.

62.MexaHn4ecKue CBOMCTBA OJTHOHAIIPABICHHOTO KOMIIO3UIIMOHHOTO MaTepuaa.

63.Meroabpl YYBCTBUTEIBHOCTH B 3a/Jauyax ONTHUMAJIBHOTO  MPOCKTHPOBAHMUS
KOHCTPYKIIMM TPAHCIIOPTHO-TEXHOIOTUYECKUX KOMIUIEKCOB.

64.0OnTriManbHOe TMPOEKTUPOBAHUE KOHCTPYKIMM TPAHCIOPTHO-TEXHOIOTHIECKUX
KOMIIJIEKCOB HAa OCHOBE aHAJIN3a YyBCTBUTEIHLHOCTH.

65.[IpumeHnenre MeTo/1a KOHEUHBIX AIEMEHTOB JIJIsl aHAJIN3a YYBCTBUTEIILHOCTH.

66.MeToa pacdyeTa UyBCTBUTEIHLHOCTH B CTATHYECKUX 3a/1a4aXx.

67.1Ipssmoit meton muddepeHIMpoBaHus TPU pacueTe YyBCTBUTEIBHOCTU. MeTon
COTIPSDKEHHBIX MTEPEMEHHBIX MTPU PacueTe YyBCTBUTEIHHOCTH.

68. AHanu3 4yBCTBUTEIHLHOCTH B 337a4aX HA COOCTBEHHBIE 3HAUCHUSI.

69.OnTuMuzarus 9acToT COOCTBEHHBIX KOJIEOaHUH.

70.Makcumu3anust KpUTHYECKUX HATrPY30K MOTEPH YCTONIMBOCTH.

71.MeTtoa 4yBCTBUTEIHHOCTH MPHU MPOSKTUPOBAHUU (POPMBI KOHCTPYKIIMH B 3a/1adax
CTaTHYECKOTO  HATPYKEHHS  KOHCTPYKIMH  TPAHCTIOPTHO-TEXHOJIOTHYECCKUX
KOMIIJIEKCOB.

72.MartepuanbHasi POW3BOHAS MIPU aHAIHU3E TYBCTBUTEIHHOCTH.

73.®Dopma, KaK mapameTp MPOCKTUPOBAHMUS.
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74.TlapameTprueckoe MpeACTaBICHUE I'PAaHUL B ONTUMAIbHOM IIPOCKTUPOBAHHH.

75.YyBCTBUTEIBHOCTh MpPU MNPOEKTUPOBAHUU (POPMBI KOHCTPYKIMHU B 3aJadax
onpeeneHusi COOCTBEHHBIX YacTOT KOJEOAaHUNH M KPUTUYECKUX HArpy30K NOTepU
YCTOWYHMBOCTH.

76.Meron  KOHEYHBIX DJEMEHTOB B 3aJayaX ONTUMHU3ALUMU  KOHCTPYKLHMI
TPAHCIOPTHO-TEXHOJOTMUECKUX KOMILJIEKCOB.

77.Ilpouenypsl pelleHUs 3aJayd ONTHMHU3ALUMU HAa OCHOBE METOJa KOHEYHBIX
AJIEMEHTOB C MPUMEHEHUEM AITOPUTMOB HEJIMHEWHOTO MTPOrPAMMHUPOBAHMUSL.
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