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1. Ilesaun ocBOeHHS TUCHMILJIMHBI.
K 0CHOBHBIM 1eJsIM OCBOCHHS JUCHUIUIUHBI « KOMIBIOTEpHOE MOACIUPOBAHUE
Y TIPOYHOCTHOW aHAJIU3» CJIEAYET OTHECTHU:

— ¢opMupOBaHHE 3HAHUHN Yy CTYIACHTOB O COBPEMEHHBIX MPHUHIIUIAX M METOAax
KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS U PACUETAa MEXaHUYECKUX KOHCTPYKIIMM M CHCTEM Ha
MIPOYHOCTH MOJI ACHCTBUEM BHEIIHUX HArPy30K;

— OJITOTOBKA CTYJIEHTOB K JIESITEIIBHOCTU B COOTBETCTBUU C KBATU(PUKALIMOHHON
XapaKTepUCTHKOW OakanaBpa MO HAMpaBJICHHUIO, B TOM 4Hcie GOPMUPOBAHNE YMEHUM
[0 TIOCTPOEHUIO KOMIBIOTEPHBIX MOJIENEW HCCIEAYyEeMOro OOBEKTa, €ro pacuera Ha
IPOYHOCTh M aHAJIN3 ITOJYYEHHBIX PE3YJIBTATOB.

K OCHOBHBIM 3agavdaM OCBOCHUA JUCIHUITIINHBI «KOMHBIOTepHOG
MOJACINPOBAHUC U HpO‘IHOCTHOfI aHalIn3» CJICAYCT OTHCCTU:

— OCBOCHME INPUHLMIIOB MOJEIUPOBAHNS WHKEHEPHBIX KOHCTPYKIIMH U METOJOB
pacyeTa KOHCTPYKIMI Ha MPOYHOCTh, U BBIPAOOTKA PEKOMEHJAUMN IO MOBBILIEHUIO
ITPOYHOCTH UHKEHEPHBIX COOPYKEHHU;

— BBIpa0OTKAa YMEHHS MOJEIUPOBATh peajbHbIE IMPOIECCHl C MOMOIIBIO
KOMITBIOTEPHBIX MPUKIAJHBIX IPOTPAMM.

2. Mecto mucuumiudbl B cTpykrype OOII MmarucTpartypsl.
Hucnunmaa «KommbloTepHoe MOACIMPOBAHME U MPOYHOCTHOM — aHAIIM3»
OTHOCHUTCS K 4YHMCIAy Yy4eOHbIX gucuuiiiH 1o BeiOopy (B1.3) ocHOBHOI
00pa30BaTeNbHON MPOTrpaMMBbl MAarUCTPATYPHI.

«KoMmbpioTepHOE MOAETUPOBAHME H MPOYHOCTHOM aHAIM3» B3aUMOCBSI3aHA
JIOTUYECKH M COJEP’KaTeIbHO-METOJUYECKH CO CIEAYIOUUMHU TUCIHHUIUIMHAMHU U
npaktukamu OOIT:

B 6asoeoii vacmu yuxaa (B1.1):
— Marematndeckoe MOACTUPOBAHNE TPAHCTOPTHO-TEXHOJIOTHUECKUX KOMILIEKCOB;
— KoMIbroTepHbIe TEXHOJIOTHUU B HAYKE;

B sapuamuenoii vacmu yuxaa (b1.2):

— MeTtoa KOHEUYHBIX 3JIEMEHTOB,;

— IIpoGnemMbl NMHAMHKA W  TMPOYHOCTH  TPAHCIIOPTHO-TEXHOJIOTHUECKUX
KOMILJIEKCOB.

B uacmu oucyunnun no évroopy (b1.3):
— BeruncnurensHas MeXaHUKa U KOMITbIOTEPHBIA WHKUHUPHUHT;
— OCHOBBI pelIeHNs HEIMHENHBIX 3a7a4 POYHOCTH.

3. IlepeyeHb MUIaHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO JTUCHMILINHE
(Moay.110), COOTHECEHHbIE € INIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHUA
o0pa3oBaTeIbHOM MPOIPAMMBI.

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI (MOAYISI) y 0Oydaromuxcsi GopMUpPYIOTCs
CIIEyIOIe KOMIETEHIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIHME pPe3yJIbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIU:



Kon B pesyabrare ocBoeHusi | IlepedeHb mIaHMpyeMbIX pe3yJbTATOB 00y4YeHUs

KOMIIeTeHIIUN o0pa3oBaTe/ibLHOI MO AUCHUIINHE
NPOrpaMmblI
o0yuyaruuiics 10J1KeH
00J121aThH
IK-1 Cnocoben HIIK-1.1 Cucrematu3upyeT HHKEHEPHbIC JaHHbBIC C

OpraHU30BbIBATH YUETOM TEXHUYECKHUX TPeOOBAHMIA

pa3zpabotky koHcTpykumii | UITK-1.2 Onpenenser METOAMKNA PacueTOB CUCTEM
ATC 1 uX KOMIIOHEHTOB ATC 1 uX KOMIIOHEHTOB

NIIK-1.3 Ananusupyer BIMSHHUE KIIOUYEBBIX
(akxTopoB Ha BeIXOAHbIE XapakTepucTuku ATC u ux
KOMIIOHEHTOB

NIIK-1.4 Ananu3upyer NpoYHOCTHBIE CBOMCTBA
MaTepHaIOB U IPOYHOCTHBIE CBOMCTBA KOMIIOHEHTOB
ATC, cBA3aHHBIX 0COOEHHOCTAMHU KOHCTPYKLUN
NIIK-1.5 Ananuzupyer aydiiue NpaKTUKu
pa3zpabotku ATC 1 UX KOMITIOHEHTOB

4. CTpyKTYypa M coaepkaHue JUCHUILIHHBI.

OO6mmast TpyA0€eMKOCTh JUCIUILIMHBI COCcTaBiseT 15 3aueTHhIX enuHMIbl, T.€. 540
aKaJleMUYeCKHX 4acoB (U3 HUX 362 4acoB — CaMOCTOSITENIbHAs paboTa CTYyICHTOB).

Ha mepBoM Kypce BO BTOPOM CEMECTPE BBIICIAETCS 5 3a4eTHBIX eauHwIl, T.¢. 180
aKaJeMHYecKrnX 9acoB (13 HUX 132 9acoB — caMOCTOSITENIbHAS padoTa CTYyICHTOB).

Ha BTOpOM Kypce B TpeTheM CEMECTPE BBIICIICTCS S 3aUeTHhIX eauHuil, T.e. 180
akajgemudecknx yacoB (u3 Hux 90 yacoB — camocTosiTeNbHAs paboTa CTyIEHTOB).

Ha BTOpOM Kypce B 4eTBEPTOM CEMECTPE BBIICISACTCS S5 3aYCTHBIX CIWHHII, T.C.
180 axagemuuecknx yacoB (3 HUX 140 yacoB — camocTosTenbHas padoTa CTYICHTOB).

Paznensr mucuuruinabel  «KOMIIBIOTEPHOE MOAECIUPOBAHUE UM IPOYHOCTHOMU
aHaJIM3» U3y4aroTCs Ha TIEPBOM U BTOPOM Kypcax.

Bropoii cemecTp: snexiuu — 1 yac B Henenmo (16 4acoB), MpakTHUECKUE 3aHATHS
— 2 yaca B Hegento (32 gaca), hopmMa KOHTPOJISI — HK3aMEH.

Tpernii cemecTp: mpakTuueckue 3auatust — 5 yacoB B Henento (90 waca), popma
KOHTPOJISI — DK3aMEH.

YeTBepThlil ceMecTp: MpakTHUCCKUE 3aHATHS — 5 vacoB B Hememo (40 gacoB),
(hopMa KOHTPOJIST — DK3aMEH.

CTpykTypa M COIepKaHHe TUCIUILIMHBI «KOMITBIOTEpHOE MOJICIUPOBAHHUE W
MIPOYHOCTHOM aHAJU3» TI0 CPOKaM U BHJaM paboThl oTpakeHsl B [Ipunoxenun 1.



Coaepsxanue pa3aesioB IHCHUIIHHBL.
Bropoii cemecTp

1. Beenenue. OCHOBHbIC TEPMUHBI M ONPe/AeICHUS.
IIpenmer kypca, menu u 3amaun. CopepkaHue Kypca M €ro CBA3b C JPYTHMH
mucuuiuinHamMu.  [loHsiTe KkommbproTepHOro MozaenupoBaHusi. CMBICT TEPMHUHOB
CAD/CAM/CAE. IIporpaMMHBIil TPOAYKTHI JJI1 MOJCIUPOBAHUS U MPOEKTUPOBAHUSA:
OCHOBHBIE OTJIMYMS U BO3MOXKHOCTH. Paboume craHimun. Metoael paOoTsl Hax
POEKTaMHU.

2. OcHOBBI KOMIIBIOTEPHOT' 0 MO/ EJIMPOBAHUSA. I'eomeTpuueckoe
MO/ieJINpOBaHue.

[Tonstue mopenu. Knaccudukanus BHIOB MojenupoBaHusi. Jlormueckas CTpykTypa

MOJENEN. KapkacHoe =~ MozenupoBaHue. [loBepXHOCTHOE  MOZIEIMPOBAHUE.

TBepI[OTeJ'IBHOC MOJCIUPOBAHHC.

3. OcHoBBI KOMIIBIOTEPHOT0 MOJeJTHPOBAHUS. IHapameTpuyeckoe
MO eJMpPOBaHue.
[Tapamerpuueckoe MozenupoBaHue. TabnauuHas mnapamerpusauusd. ['eoMmerpuueckas
napameTpu3anusa. AcCCOLMaTUBHOE KOHCTpyHpoBaHue. OOBbEKTHO-OPUEHTUPOBAHHOE
KOHCTPYHPOBAaHUE.

4. Co3nanue 2D u 3D mopedeii.
Kommnbrotepusie nporpammbl CAD-monenupoBanus. OCOOEHHOCTH MOJCIUPOBAHUS Ha
npumepe ucnosb3oBanusi Autodesk AutoCAD. OcobGennoctu unrepderica. OCHOBHbIE
WHCTPYMEHTHI it co3nanusi ueptexkeit. [loctpoenne 2D-mopenu. PenmaktupoBanue.
Cosnanue 3D-moxneneii. [leuats.

5. IlpaBuaa co3xaHusi KOHCTPYKTOPCKO-TEXHOJIOTNYECKOM JOKYyMEHTAUMH.
Otanbl MNPOEKTUPOBAHUS U MOPSAIOK Pa3padOTKH KOHCTPYKTOPCKOM JOKYMEHTALIHH.
Bunabl KOHCTPYKTOpCKMX JOKyMEHTOB. IlpaBuiia odopmiieHHsT KOHCTPYKTOPCKO-
TEXHOJIOTUYECKON TOKyMeHTauuu. HopMaTuBHbIE TOKYMEHTHI.

Tperuii cemectp

6. OcHOBBI pacyeTa Ha MPOYHOCTH MEXaHUYECKHX CHCTEM.
OcHoOBHbIE TIOHATHUSI W olpenesieHus. BHemHue M BHYTpEHHHE CHIbl. BHyTpeHHUE
cuioBble (paktopbl. Hampsokenus. [lepememenus u pegopmanuu. OCHOBHBIC THITHI
nedopmanuii. MexaHndeckne XapaKTepUCTUKA MAaTepuajoB. YCIIOBHE MPOYHOCTH U
KECTKOCTH.

7. OCHOBBI KOMIILIOTEPHOI0 MO/IEJTUPOBAHUSA 32124 MPOYHOCTH.



Knaccudukanys cOBpeMeHHbBIX CHCTEM aBTOMAaTH3alMU WHKEHEPHBIX pacueToB. Beioop
OPOrpaMMHBIX  KOMIUIEKCOB JUIsl  pEelIeHUs KOHKpeTHOW 3agaud. YwuclieHHoe
MOJEJIMPOBAHUE 334 IPOYHOCTH.

8. Ucnoab3zoBanue CAE-nporpamMm Uil pacuyeToB HA POYHOCTD.
OcHOBBI paboTHI B pacu€THOM KoMIuiekce. OCOOCHHOCTH MPOYHOCTHOTO CTATUIECKOTO
aHanu3a. OCOOEHHOCTH MPOYHOCTHOTO JWHAMUYecKoro aHamuza. OCHOBBI pabOTHI B
nporpaMmmMHOM Komiuiekce ANSY S.

9. Co3nanme pacyeTHO# MoJe/ M B IporpaMMHoOM KomiIuiekce ANSYS.
[TocTpoenue reomerpuueckoir mojenu. [locTtpoeHne KOHEYHO-3JIEMEHTHON MOJEnu B
cpene ANSYS. Tumbl KOHEYHBIX 3JIEMEHTOB M OCOOCHHOCTH MOCTPOEHUSI KOHEYHO-
AJIEMEHTHBIX MOJIENIEH CIOKHBIX 0OBEKTOB.

YerBepThlil ceMecTp

10. Pemienue Npo4YHOCTHOM 32/1a4M ¥ AaHAJIN3 NMOJYYEHHBIX Pe3yJbTaToB.
OtoOpaxeHue TMOJYyYEHHBIX pe3yJbTaToB B NporpaMMHOM KoMmiuiekce ANSYS.
IIpumenenne sa3pika ADPL  mma pemenus 3agau B ANSYS. Hcenosb3zoBanwme
porpaMMHOro komruiekca ANSY'S 11 Mpo4HOCTHOTO AUHAMHYECKOTO aHAIIN3A.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Meroauka mnpenojgaBaHusi AUCHUIUIMHBL «KOMIBIOTEpPHOE MOJEIUPOBAHUE U
MIPOYHOCTHOW aHaln3» MPEAyCMAaTPUBAECT HCIIOJIb30BAHUE CIEAYIOIINX AKTUBHBIX H
WHTEPAKTUBHBIX (OPM TPOBEJACHUSI TPYIIOBBIX, WHIUBUIYAIbHBIX, ayJIUTOPHBIX
3aHATHI B COYETAHUM C BHEAYAUTOPHOW pabOTOM C 1eNbi0 POPMUPOBAHUS U PA3BUTHS
PO EeCCUOHATIBHBIX HaBBIKOB, 00YYaOIIUXCS:

— MOATOTOBKA K BBIMOJHEHUIO J1a00PaTOPHBIX padoT B JIabOpaTOpUsIX BY3a;

— TOJATOTOBKA, MPEJCTABICHUE W OOCYXAEHHE MNpPE3CHTAUUNd Ha CEMHUHAPCKUX
3aHSTUSX;

— IpEeJICTaBJIEHNE MaTepuaa ¢ MOMOIIbI0 KOMITbIOTEPHBIX CPEJCTB;

VYienbHbI BeC 3aHATUM, MPOBOAUMBIX B HMHTEPAKTUBHBIX (opMax, omnpeaeseH
[JIABHOM  1Ie7bI0  00pa3oBaTeIbHOM  MPOTpaMMbl, OCOOCHHOCTHIO KOHTHMHIEHTA
oOydJaronmxcsi U cojAep)KaHueM JUCHUIUIMHBI «KOMIbIOTEpHOE MOJEINpPOBAHUE H
MPOYHOCTHOM aHAIM3» W B IEJIOM MO auciuiuinHe coctabisgeT 950% ayauTopHBIX
3aHATHH.  3aHATHS  JIEKIIMOHHOTO  Tuma cocTaBisiioT 40% ot o0bemMa ayAuTOPHBIX
3aHSTHUU.

6. OneHo4HbIE cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCcTAlMU 10 UTOraM 0CBOEHUSI TUCIHUIJIMHBI U Y4eOHO-
MeTOAHYECKOoe O0ecreyeHue CaMOCTOSITeIbHOM PadoThI CTYAEHTOB.



B npomecce 00ydeHuss HCMOIB3YIOTCS CIEAYIOUIME OIEHOYHbIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OIICHOYHBIE CpPEJICTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

Bo BTOpOM cemecTpe
- TOJrOTOBKA K BBIMOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTA.

B TperbeM cemecTpe
- TIOJTrOTOBKA K BBIMIOJIHEHHIO JJA0OPATOPHBIX padOT U UX 3allUTA.

B yeTBepTOM cemecTpe
- TIOJTrOTOBKA K BBIMIOJIHEHUIO JJA0OPATOPHBIX padOT U UX 3allUTA.

6.1. ®OH/ OLICHOYHBIX CPEICTB AJIfA MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNHU
00y4arIIMXCcs M0 JUCUUILIMHE (MOIYJII0).

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX (P)OPMHUPOBAHMS B
npouecce 0CBOeHHUs 00pa30BaTe/JbLHOM IPOrPaMMBblI.
B pe3ynpraTe OCBOEHUS JUCHUIUIMHBI (MOAYJs) (OPMHUPYIOTCS — CIIEIYIOUIUE
KOMITETEHIINH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIeTeHIHH JA0JI2KeH 00,1a1aTh
ITK-1 CriocobeH opraHu3oBbIBaTh pa3zpadoTky KoHCTpyKIuid ATC u ux
KOMIIOHEHTOB

B mnporecce ocBoeHHsI 00pa3oBaTENbHOW MPOrpaMMBbl TaHHBIE KOMIIETEHLMHU, B
TOM YHUCJE WX OTHAEIbHbIE KOMIIOHEHThI, (POPMHUPYIOTCS MOATAIHO B XOAE OCBOCHUS
oOy4aronMMuUCs JUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM
Y KaJIeHJapHBIM TparKkoM yueOHOTro mpoIiecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(popMupyeMBIX 110 HTOTAaM OCBOEHMS TUCHUILINHBI (MOAYJIs1), ONMCAHME KA
OlLICHUBAHMS.

[loka3arenemM OLICHMBAHMS KOMIETEHUMM HA  Pa3IMUHBIX JTamax Hux
dhopMupoBaHUs SIBISETCS JIOCTMIXKEHHE OOYYArOUIMMUCS IUIAaHUPYEMBIX PE3YIbTaTOB
00y4eHUsI 0 TUCHUILUIUHE (MOJIYIIIO).



IK-1 CnocoGeH oprann3oBbIBATH pa3padoTky KoHCTPYKuuii ATC 1 MX KOMIIOHEHTOB

Iloxa3aTtenasn
IToka3artensn
5
3HATh: OOyuaromuiics OOyuarommuiics OO6yuaromuiics OO0yyaromuiics
OCHOBBI pabOTHl | JEMOHCTPHUPYET JEMOHCTPUPYET HETIOIHOE JIEMOHCTPUPYET JIEMOHCTPHUPYET
B COBPEMEHHBIX | MIOJTHOE OTCYTCTBHE | COOTBETCTBHUE CIIEAYIOIINX JacTUYHOE MIOJIHOE
KOMITBIOTEPHBIX | WM HEOCTATOUYHOE | 3HAHUIl: OCHOBBI pabOTHI B COOTBETCTBHE COOTBETCTBHE
CUCTEMaX U COOTBETCTBHE COBPEMEHHBIX CJIEeIYIOIINX 3HAHUN: CIEeIyIOIINX
ceTsax CJIEAYIOIINX 3HAHUH: | KOMIIBIOTEPHBIX CUCTEMAaX U | OCHOBBI pabOTHI B 3HAHUH: OCHOBBI
OCHOBEHI pa0OTHI B ceTsx. Jlomyckarores COBPEMEHHBIX paboThI B
COBPEMEHHBIX 3HAYUTENIbHBIE OMINOKH, KOMITBIOTEPHBIX COBPEMEHHBIX
KOMITBIOTEPHBIX IIPOSIBIIETCS CHCTEMax U CeTsX, HO KOMITBIOTEPHBIX
CUCTEMaX U CeTsIX HEJ0CTaTOYHOCTh 3HAHWMH, 110 | JOMyCKarTCs CUCTEMaX M CeTsX,
psiny mokasartese, HE3HAYUTEIIbHbIE cBOOOITHO
00y4aroluiics UCTIBITHIBAECT | OLIMOKH, HETOYHOCTH, onepupyer
3HAYUTENbHBIC 3aTPYAHEHUS | 3aTPyAHEHHUS IIpU nproOpeTEHHBIMH
IIPU OIIEPUPOBAHUU AHATUTHYECKUX 3HAaHUSMH.
3HAHUSAMU TIPU UX IEPEHOCE | OTeparusx.
Ha HOBBIE CUTYALUH.
yMeTb: OOyuatommuiicst He OO6yuarommuiics OObyuaromuiics OO0yuaromuiics
Hcnonp3oBaTth YMEET UJIU B JEMOHCTPHUPYET HEMOIHOE JIEMOHCTPHUPYET JEMOHCTPHUPYET
COBpPEMEHHbBIE HEI0CTaTOYHOM COOTBETCTBHE CJICAYIOIIUX YaCTUYHOE MOJTHOE
pOrpaMMHbIE CTEIIEHH yMEET: YMEHUI: COOTBETCTBHE COOTBETCTBHE
CpeicTBa JUIs UcnonpzoBaTh Hcnonp30BaTh COBPEMEHHBIE | CIEIYIOIINX YMEHHMN: CIeIyIOINX
CO3JIaHUS COBpPEMEHHBIE IporpaMMHsIe cpesncTBa it | Mcnonb3oBaTh YMEHHUIL:
yeprexeil u 3D- | mporpaMMHBbIe co3ianus yepTexeit u 3D- COBPEMEHHBIE Hcnons3oBath
Mozeneit CpeAcTBa s Mozenei. JlomyckaroTcs IPOrpaMMHBIE CPEJICTBA | COBPEMEHHBIE
CO3JIaHMA YepTEXKeHW | 3HAUNUTENIbHBIE OLINOKH, JUIS CO3JIaHMA YepTeXel | MporpaMMHbIE
u 3D-moneneit MPOSIBISIETCS u 3D-moneneld. YMeHus | cpeacTsa A

HEJ0CTaTOYHOCTh YMEHHUIHA,
0 psAy MoKaszaTene,
00yYaIONTHIICs UCITBITHIBAET
3HAYUTENLHBIC 3aTPYAHCHUS
IIpYU OIEPUPOBAHUNU
YMEHHUSMU TIPH UX TIEPEHOCE
Ha HOBBIC CUTYyaluU.

OCBOGHBI, HO
JTOTTyCKaIOTCSA
HE3HAYHUTEIHHBIE
OINOKHM, HETOYHOCTH,
3aTpyAHECHHUS, IEPEHOCE
YMEHHIA Ha HOBEIE,
HeCTaHJapTHEIE
CUTYyaIH.

CO37aHHS YepTexKen
u 3D-Mmopeneii.
CBo0ogHO
oTIepupyeT
nproOpeTeHHBIMH
YMEHHSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MOBBIICHHOM
CJIOJKHOCTH.




BJIA[IeTh:
COBPEMEHHBIMU
MeToJaMHu
MOJIETTUPOBAHUS
u
MIPOEKTUPOBAaHU
ac
HCIIOJIb30BaHHE
M
KOMITBIOTEPHBIX
MPOrpaMMHBIX
KOMIIJIEKCOB

OOyuaromuiics He
BIaACET WK B
HEAO0CTATOYHOMN
CTETICHU BJIAJICECT:
COBpPEMEHHBIMU
METOJIaMH
MOJICTTUPOBAHUS U
MPOEKTUPOBAHUSA C
HCTOJIb30BaHUEM
KOMITBIOTEPHBIX
MIPOTPaMMHBIX
KOMILJIEKCOB

OOyuaromuiics Biajeet
COBPEMEHHBIMU METOAAMH

OO0yyaromuiics
JACTHYIHO BIIajIeeT

OO0yuaroruiics B
IIOJIHOM 00BbeEME

MOJICIUPOBaHHS U COBPEMEHHBIMU BJajeeT
MPOEKTHUPOBAHUS C METOAaMHU COBPEMEHHBIMHU
HCTIONIb30BaHNEM MOZEIUPOBAHUS 1 METOlaMU
KOMIIBIOTEPHBIX MPOEKTHPOBAHMUS C MOJICJINPOBAHHUS U
MPOTPAaMMHBIX KOMIUIEKCOB B | HCIIOJIb30BaHHEM MPOEKTHPOBAHHUS C
HETIOTHOM 00beme, KOMITBIOTEPHBIX UCTIONIb30BaHNEM
JOMYCKAlOTCS 3HAYUTENbHBIE | MTPOrPaMMHBIX KOMITBIOTEPHBIX
OIINOKH, TIPOSIBIISIETCS KOMIUIEKCOB, HaBBIKH HPOrPaMMHBIX
HEJOCTaTOYHOCTD BIAJICHUSI | OCBOEHBI, HO KOMILJIEKCOB,
HaBBIKaMH TI0 PSIY JIOIYCKArOTCS cBOOO/IHO
rokazareneidr, OOydaronuiicst | He3HAYUTEITHHBIE MPUMEHSET
WCTBITHIBACT 3HAUUTENbHBIC | OMIMOKH, HETOYHOCTH, MOJTyYeHHBIE
3aTpyIHEHHS TIPH 3aTpYAHEHHS TIPH HaBBIKH B
MNPUMCHCHHNU HABLIKOB B AHAJIUTHYCCKUX CUTyalusax
HOBBIX CUTYyallUIX. onepanusiax, NepeHoce MOBBIIIIEHHOM

yYMEHHH Ha HOBEIE, CIIOYKHOCTH.

HECTaHAAPTHBIC

CHUTYaIHH.

[ITkayibl OlIEHUBAHUA PE3YJIbTATOB MPOMEXKYTOYHON aTTECTAIIUM U UX OMTUCAHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMH: IK3aMEH.

[IpomexyTouHast aTTecTanus o0ydaronmxcs B (opMe dK3aMeHa MPOBOTUTCS MO
pe3yJbTaTaM BBITIOJIHEHUSI BCEX BUIOB yU4€OHOU pabOThI, MPEAYCMOTPEHHBIX YUCOHBIM
IJIJAHOM TI0 JaHHOM AUCHUIUIMHE (MOIYJII0), MPU 3TOM YUMUTHIBAIOTCS PE3YJIbTaThl
TEKYLIEr0 KOHTPOJISI yCIIEBAEMOCTH B TeueHHE cemecTpa. OLEeHKa CTENEeHU JOCTUKECHUS
OOy4aroUIMMUCS TJIAHUPYEMBIX pPE3yJbTaTOB OOYYEHUs MO JUCHUIUIMHE (MOJIYIIIO)
MIPOBOAUTCS MperojaBaTesieM, BEAYIIUM 3aHATUS 10 TUCHUIUIMHE (MOAYJI0) METOA0OM
JKCIEpTHOM oreHKku. [lo wuToramMm mNpoOMEKYyTOYHOW aTTecTaliid MO AUCHHUILUIMHE
(MOTyJTI0) BBICTABJISCTCS OIICHKA «OTIUYHO», «XOPOIIO», «YJAOBJICTBOPHUTEIHHO» WIIH

«HEYIOBJIETBOPUTEIILHO.

K mpomexyTo4dHOI aTTecTaliuu JIOMyCKAIOTCS TOJIBKO CTYACHTHI, BHITIOJHUBIIIHE
BCE BHJIbI Y4eOHOM paboThI, MPeayCMOTpPEHHBIE paboyeil mporpaMMoi MO TUCIUTIIIUHE
«KoMIbHOTEpHOE MOJIEIIMPOBAHNUE U ITPOYHOCTHOM aHAIIU3).

OT1TiIn4YHO

HIkana oueHuBaHusI Onucanue
BoimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
IpenyCMOTpeHHbIE  y4eOHbIM  TuiaHoM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUH,

HABBIKOB TPUBEICHHBIM B Ta0NMIaX IMOKa3aTeNeH,
OTepupyeT MNPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBBbIKAMU, IPUMEHSET UX B CUTyalHSX MOBBIIICHHOU




cinoxHoctd. [lpm 3TOoM MOryr OBITH JOMYLIEHBI
HE3HAYUTEJIbHbIE OIINOKH, HETOYHOCTH, 3aTPyAHEHHUS
IIPU AHAJUTUYECKUX OIEpalUsX, NEPEHOCE 3HAHUN M
YMEHHU Ha HOBBIE, HECTAHJAAPTHBIE CUTYAILUH.

Xopoo

BoimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
MPEayCMOTPEHHbIE  y4eOHBIM  MIaHoM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHH,
HaBBIKOB TIPWBEACHHBIM B TaONHMIIAX IOKa3aTeseH,
onepupyer NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH,
HABbIKAMH, TIPUMEHSET UX B CUTYyalUsX MOBBIIICHHON
cinoxHocTd. [lpu 3TOM pomyckaeT HE3HAYUTEIbHBIC
OIIHUOKH, HETOYHOCTH, 3aTpyHEHUS npu
AQHAJIMTUYECKUX OIepalusX, IepeHOCe 3HaHUK H
YMEHUM Ha HOBBIE, HECTAaHAAPTHBIC CUTYAIINH.

y,Z[OBJIeTBOpHTeJIBHO

BrinosiHeHsl BCE BUJIBI  y4eOHOW  paboThI,
MPEayCMOTPEHHbIE  y4eOHBIM  MIaHoM.  CTyneHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWM,
YMEHUM, HaBBIKOB MPUBEJCHHBIM B  TaOIMIAX
roKaszaresyieid, onepupyer NpuoOPETEHHBIMU 3HAHUSMH,
YMEHUSIMU, HaBbIKAMHU, MPUMEHSET UX B CHUTYalUSIX
MOBBIIIEHHON  CIOXKHOCTU.  Jlomyckaer — OmIMOKH,
HETOYHOCTH, 3aTPyJHEHUS TPU  aAHAJUTUYECKHUX
orepanusx, MEPEeHOCe 3HAHUM W YMEHUH Ha HOBBIC,
HECTaH/IAPTHHIC CUTYAIIUH.

HeynoBieTBopuTENbHO

He BpimoaHeH oawH wiM 0Oojiee BHIAOB Y4YCOHOM
paboThl, TPEIYCMOTPEHHBIX  Y4YEOHBIM  TUIAHOM.
CTyaeHT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHWH, YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOIHIIAX
nokaszaresyied, JOMYyCKalTCs 3HAUYUTENbHBIE OIINOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHHM, YMEHUI, HABBIKOB 10
ALy MoKa3aTeleH, CTYJICHT UCTIBITHIBACT
3HAUUTENBHBIC  3aTPYJHEHUS TIPU  ONEPUPOBAHHUH
3HAHUSIMU M YMEHUSIMH TP UX TEPEHOCE Ha HOBBIC
CUTYaIIWH.




®oHABI OLIEHOYHBIX CPEJICTB TMPEACTaBIECHbl B MPUIOXKEHUU 2 K pabodeit
porpaMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieYeHne JUCIIUILIUHBI.

a) OCHOBHAS JIMTEpaTypa:

1. BanumBunu, H. B. ConpoTuieHne MatepuanioB U KOHCTPYKIUNA: YICOHUK IS
By30B / H. B. Banmumsuiu, C. C. I'aBpromnn. — Mocksa: M3natensctBo FOpaiit,
2022. — 429 c. — (Boiciiee oopazoBanue). — ISBN 978-5-9916-8247-3.

URL.: https://urait.ru/bcode/489807

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Manukos, P. ®. OCHOBBI MaTeMaTUYECKOT'O0 MOJICIUPOBAHUS: yueOHOE Tocooue
s By30B / P. @. MamukoB. — 2-¢ u3n. — Mocksa: M3garensctBo Opaiir,
2022. — 403 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-15279-1.

URL.: https://urait.ru/bcode/488153

2. JlarepeB, A. B. OnTtumanbHOe TPOEKTUPOBAHHE TOIBHEMHO-TPAHCIOPTHBIX
MalliH: ydyeOHoe mocooue s By3oB / A. B. Jlarepes, 1. A. JlarepeB. —
Mockga: M3narensctBo HOpaiit, 2022. — 293 ¢. — (Bsicmiee odOpa3oBanue). —
ISBN 978-5-534-13646-3.

URL: https://urait.ru/bcode/495742

B) IPOrpaMMHOe o0ecrieyeHre U HHTePHeT-pecypcehbl:
[Mporpammuoe obecnieuerune: Windows 7 (wim uwke), MS Office 2013 (um
Hxke), ANSYS.
HNuTepHeT-pecypchl: y4eOHO-METOAMYECKUE MaTepuaibl B AJIEKTPOHHOM BHIE,
npeacTaBicHHbIC Ha caiite lib.mami.ru B pasaene « 3neKTpoHHBIN KaTaaor
(http://lib.mami.ru/lib/content/elektronnyy-katalog).
DJNEeKTPOHHBIM oOpa3zoBaTeabHbIN pecypc: «KommbloTepHOE MOAEIUPOBAHHUE U
MIPOYHOCTHOW aHAJIU3»:
https://online.mospolytech.ru/local/crw/course.php?id=5980
https://online.mospolytech.ru/local/crw/course.php?id=9358

8. MaTepunaibHO-TEXHHYECKOe o0ecreyeHne TUCIMIINHBI.
KoMIibroTepHbIil Ki1acc: CTOBI, CTYJIbs, MAPKEPHAst JOCKA, KOMITBIOTEPHI C
MPUKJIAHBIM TEMAaTUYECKUM MMPOTPAMMHBIM 00€CIIeYeHUEM, TI0JIBECHON MTPOESKTOP
C MHTEPAKTUBHOM J0cKoi. Pabouee MecTo mpernogaBaTess: CTOM, CTY,
KOMIIBIOTED.


https://urait.ru/bcode/489807
https://urait.ru/bcode/488153
https://urait.ru/bcode/495742
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/local/crw/course.php?id=5980
https://online.mospolytech.ru/local/crw/course.php?id=9358

9. MeToanyeckne peKOMeHIAMHU JJIS CAMOCTOATEIbHOI padoThl
CTY/ICHTOB

3agauamMu CaMOCTOSITEILHOM pa0OThI CTYACHTOB SIBJISIFOTCSL:
1. Cucrematu3anuss W 3aKpeIUICHHE TOJYYCHHBIX TEOPETHYECKUX 3HAHUU H
MPAKTUYECKUX YMEHUM CTYJICHTOB;
VYrnyOsieHue u pacuiupeHne TEOPEeTHUECKON MOATOTOBKHY;
@opMHUpPOBaHNE YMEHNUN UCTIOJIB30BATH CIIELUATIBHYIO JIUTEPATYPY;
Pa3BuTHe TO3HABaTEIBHBIX CHOCOOHOCTEM CTYIEHTOB, CaMOCTOSITEIIbHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH.

N3yyeHue AMCHMIUIMHBI HEPA3pbIBHO CBA3aHO C CaMOCTOSTENbHON paldoToi
CTYJICHTOB C PEKOMEHJIOBaHHBIMH MPENOaBaTEIIMU JTUTEPATYPHBIMU UCTOYHUKAMH U
C MaTepuajiaMy, TIOJyYCHHBIMU Ha JICKIMOHHBIX, MPAKTUYECKUX 3aHATUAX U
nabopaTopHbIXx padotax. IIpu 3TOM CTyIEeHT caM IJIAHUPYET CBOIO CAMOCTOATEIbHYIO
paboTy, 4To co3aaeT OoJiee OIAronpUsITHYIO 0OCTAHOBKY U MOJOKUTEIHHO CKa3bIBACTCA
Ha YCBOCHUH MaTepuana.

Ha ocHOBe n3yuyeHus peKOMEHJOBAaHHOM JTUTEPATYpPhl LEIECOOOPA3HO COCTABUTH
KOHCIIEKT OCHOBHBIX TEPMHUHOB, TIOJOKEHUWA U  ONpEeNEIeHUul, TpeOyIoIux
3alIOMHHAHMS U HEOOXOAUMBIX ISl OCBOEHUS PA3eIOB TUCHUTLINHBIL.

[IpoayKTUBHOCTh pabOTHI 3aBUCUT OT MPABWIBHOTO 4YEpelAOBaHUS TpyJa U
otasixa. [loaTOMy Kaxaple yac WM JIBa CIEAYET AenaTh, nepepbiB Ha 10 munyT. Jlaxe
MEPEKIIOYEHNE C OJHOTO0 BHUJA YMCTBEHHON paOOThl HAa JAPYrod MOXKET CIIYKHUTh
AKTUBHBIM OTIBIXOM.

Ocoboe mMecTo yaenseTcs: KOHCYJIbTUPOBAHUIO, KaK OJHON U3 ¢popM 00ydeHUs U
KOHTPOJISI CaMOCTOSITeNIbHOW paboTel. KoHCynpTHpOBaHME Tmperosaraer 0coObIM
00pa3oM OpraHM30BaHHOE B3aUMOJICCTBUE MEXTY TIPEro/jaBaTelieM- KOHCYJIbTAaHTOM U
CTyJICHTaMM, HANpaBJICHHOE Ha pa3pelnieHue MpoOjJeM ¢ BHECEHHE IMO3UTHUBHBIX
M3MEHEHUH B ICSITENIbHOCTD CTY/ICHTOB.

10.MeToau4yeckue peKOMEHIAMH IS PenoiaBaTe/isi

BHown

B3auMmopelictBue mpernogaBaTenss CO  CTyACHTAMHM MOXHO pa3leliuTh Ha
HECKOJIbKO COCTABJISIFOLLUX - JIEKUMOHHBIE, MPAKTUUYECKUE U JTAOOPATOPHBIE 3AHITHUS U
KOHCYyJIbTHpOBaHue. [IpenonaBaTens NOMKEH MOCIEN0BATENLHO BBIUUTATH CTYACHTaM
pAO JEKUMHA, B XOJE KOTOPBIX CIEIYyeT COCPEJOTOYUTh BHHMAaHUE Ha KIFOYEBBIX
MOMEHTAaX KOHKPETHOIO TEOPETUYECKOr0 MaTepuaia, a TakkKe OpraHu30BaTh
MPOBEICHUE TMPAKTHUYECKUX 3aHATUNA TakuM o00pa3oM, UTOOBl aKTHUBU3UPOBATH
MBIIUIEHUE  CTYJEHTOB, CTHUMYJIUPOBaTh CaMOCTOSITEJIbHOE  W3BJICYEHHE HUMH
HEeoOXoauMol HMH(POpPMAlUU W3 PA3JIUYHBIX HCTOYHUKOB, CPABHUTEIBHBIN aHAIN3
METOJIOB PEIIEHUM, COTOCTABJICHHE TOJYyUYCHHBIX pE3yJIbTaTOB, (HOPMYIUPOBKY U
apryMEHTAITUI0 COOCTBEHHBIX B3TJIAI0B HA MHOTHE CIIOPHBIC TTPOOIIEMBI.

[lepen 3aHATUSAMHU MPENOIABATENIO HEOOXOUMO:

- U3YYHUTH pabouylo MporpaMMmy, LIeJ1 U 33J1a4d JUCLUIUIAHBI;

- YETKO MPEJCTaBIATh ceOe, Kakue 3HAHMS, YMEHUS W HaBBIKU JOJDKEH
MPUOOPECTH CTYIECHT;



- MO3HAKOMMTCS € BUJaMH y4eOHOM paboThI;

- U3Y4YUTh COJEPKAHNUE PA3/IEIIOB JUCIUILIAHBI.

B Xone neKIMOHHOTO 3aHATUS MpernojaBaTelb JOJDKEH Ha3BaTh TEMY, YUeOHbIE
BOIIPOCHI, O3HAKOMUTH CTYIAEHTOB C IEPEYHEM OCHOBHOW H JIONMOJHUTEIBHOMN
JUTEPATYPHI IO TEME 3aHATU.

Bo BcTynuTenbHO# yacTu JeKIH 000CHOBATh MECTO U POJIb U3y4aeMOi TEMbI B
yueOHOM TUCIUILINHE, PACKPBITh €€ MpakTUYecKoe 3HaueHue. Ecnu untaeTcs He nepBast
JeKIUsA, TO HEOOXOIMMO YBsI3aTh €€ TeMy C MpeAblAyIIei, He Hapyllas JIOTUKH
U3JI0KEHUs1 y4yeOHoro Matepuana. Jlekuuio ciaeayeT HauyuHaTh, TOJIBKO YETKO
0003HauUMB €€ XxapakTep, TEMY M KpPyr T€X BOIPOCOB, KOTOpble B €€ Xoae OyayT
PacCMOTPEHBI.

B oOcHOBHOW 4acTu JIeKIMM CIEQYeT pacKpblBaTh COJEp)KaHUE Y4eOHBIX
BOIIPOCOB, aKIICHTUPOBAaTh BHUMAHUE CTYJCHTOB HA OCHOBHBIX KaTE€TOPHUsIX, SBJICHUAX U
npoueccax, OCOOCHHOCTSIX HUX MpOTEKaHHsA. PacKpbiBaTh CYIIHOCTb M COJAEpIKAHUE
Pa3IMYHBIX TOYEK 3PEHUSI U HAYYHBIX MOJXO0J0B K OOBSICHEHHIO TEX WJIA UHBIX SIBICHUI
u npoueccoB. Creayer apryMEHTUPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3UIMUIO IO
CIIOPHBIM TEOpETUYECKUM BompocaMm. IIpuBoauTe mnpumepbl. 3aaaBaTb IO X0y
U3JI0KEHUS JIEKIMOHHOTO MaTepraia puTOPUYECKHE BOIPOCHl M CAMOMY J1aBaTh HA HUX
OTBET. JTO CIOCOOCTBYET AKTHUBU3ALMM MBICIUTEIBHON JEATEIbHOCTH CTYJEHTOB,
MOBBIIICHUIO MX BHUMAaHUS W HMHTEpeca K MaTepually JIeKUUH, €€ COJEPKAHUIO.
[IpenonaBatens JOMKEH PYKOBOAUTH pabOTOM CTYJIEHTOB IO KOHCIIEKTUPOBAHMIO
JIEKIMOHHOTO MaTepuaia, MOAYEpPKUBATh HEOOXOAMMOCTh OTPaXEHHS B KOHCIIEKTax
OCHOBHBIX TOJIO)KCHHUI U3y4aeMOM TEMBI.

B 3axmrountenpHOW dYacTH JIEKUMHM HEOOXOOuMO chopMynupoBaTh oOLIHe
BBIBOJIBI 110 TEME, PACKPBIBAIOIIHME COACPKAHUE BCEX BOIPOCOB, IOCTABJICHHBIX B
nexuuu. OOBSBUTH IUIaH OUYEPETHOTO CEMUHAPCKOTO WIIM JIa0OPATOPHOTO 3aHSTHSL.

JaTh KpaTKWE PEKOMEHAAIMU 110 TOJArOTOBKE CTYAEHTOB K CEMHUHApy WIH
naboparopHoit pabore. OmnpenenuTh MECTO M BpeMsl KOHCYJbTAIlUU CTYyJACHTaM,
MOKEJIaBIIUM BBICTYNUTh Ha CEMHHApE C JIOKJIagamMu M pedepaTaMu MO aKTyaJbHbIM
BOIIPOCaM 00CYK/1a€MOU TEMBI.

L{enp mpakTUYECKUX U JIaDOPATOPHBIX 3aHATHI - 00ECIEUUTh KOHTPOJIb YCBOCHUS
y4eOHOro Marepuana CTyJACHTaMH, paCUIMpEHHE U yriayOJeHue 3HaHW, MOTYyYEHHBIX
MMHU Ha JIEKIUSAX U B XOJI€ camocTosATenbHOU paloThl. IloBbienue s¢hdexkTuBHOCTH
MPaKTUYECKUX 3aHATHIA JOCTUTaeTcs MOCPEICTBOM CO3JaHUsI TBOPUECKOW OOCTAHOBKH,
pacroJjararoueil CTyICHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IJISIOB U CYXKIACHUN MO
00CyX/1aeMbIM BOITPOCAM.

[Tocne Kaxao0ro JIEKIHMOHHOTO, J1a0OpaTOPHOTO M MPAKTUYECKOrO 3aHATHUSA
CAEJIaThb COOTBETCTBYIOLIYIO 3allMCh B JKypHAJAX ydeTa IOCEIAaeMOCTH 3aHATUI
CTYJEHTaMH, BBIACHUTB Yy CTAPOCT y4EOHBIX TPYMI NPUYHHBI OTCYTCTBUS CTY/I€HTOB Ha
3aHATHAX. 1IpOBOAUTHE IpyNIIOBbIE M WHIMBHYaJIbHbIE KOHCYJIBTALlMM CTYJIEHTOB I10
BOIIPOCAM, BO3HUKAIOUIUM Yy CTYJCHTOB B XOJ€ HMX MOJATOTOBKM K TEKyIle u
MPOMEKYTOUHOM aTTECTalMu MO y4yeOHOW AMCIMIUIMHE, PEKOMEHJ0BaTh B MOMOIIb
y4eOHbIE U Ipyrue MaTepuabl, a TAKXKE CIPABOUYHYIO JIUTEPATYPY.



DK3aMeH WM 3a4eT MO JUCHUIUIMHE NpOBOAUTCS B (GoOpMe MNUCbMEHHOTO,
AK3aMEHa C MOCHEAYIOIIe HHIMBUAYalIbHOW Oeceoil CO CTYJEHTOM Ha OCHOBE
BOIPOCOB, CHOPMYITUPOBAHHBIX B 3a4E€THBIX MJIM dK3aMEHAIIMOHHBIX Omierax. B Oumer
BHOCHUTCS JIBa TEOPETUUECKUX U OJWH MPAKTUUYECKUM BOMPOC U3 PA3IMYHBIX Pa3JiesioB
JTUCHUIUIAHBL JIJIs1 00Jiee MOJHOM MPOBEPKH 3HAHUM CTyAeHTOB. OlEHKA BBICTABIISICTCS
npenojaBareyieM W OOBsIBIsieTCS moclie oTBeTa. lIpenomaBarens NPUHUMAIOIINNA
AK3aMEH JIMYHO HECET OTBETCTBEHHOCTH 32 MPABUIILHOCTh BBICTABJICHUS OLICHKHU.



NOATOTOBKH

punoxenue 1.
CprKTypa H COACPKAaHUEC TUCHUIIJIUHBI «KOMHLIOTCPHOC MOJIECIUPOBAHUEC U HpO‘lHOCTHOﬁ AHAJIHU3» 10 HANIPABJCHHUIO

23.04.02 «HazemHbIe TPaHCHOPTHO-TEXHOJIOTHYECKUE KOMITJIEKCHD)

OO6pazoBaTenbHas IporpaMma
«KomnproTepHOE MOJECIMPOBAHNUE U TPOYHOCTHOM aHAU3 TPAHCIOPTHO-TEXHOJIOTHYECKUX KOMILIIEKCOBY

< Buabl yueOHoii padoThl, dopm
? g B BKJII0Yasl CAMOCTOATE/IbHYIO Buasbl camocrosiTe/ibHON padoThI
Paznen S % § padoTy CTY1eHTOB, CTYAeHTOB aTTecT
/n S| =8 U TPY10€MKOCThb B yacax anuu
I/C | Jlag | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
Bropoii cemecTp
Benenne. OCHOBHBIE TEPMUHBI U
OIIpEIENICHUSI.
1.1 | OcHOBBI KOMITBIOTEPHOTO 2 4 8
MozennpoBanus. ['eomerpruueckoe
MO/ICIMPOBAHUE.
OCHOBBI KOMIIBIOTEPHOTO
1.2 | momenupoBanus. ['eomeTpuueckoe 2 4 28
MOJIETUPOBAHUE.
OCHOBBI KOMIIBIOTEPHOTO
1.3 | monenupoBanus. [Tapamerpuueckoe 2 8 28
MOJIETTUPOBAHUE.
1.4 | Cozmanue 2D u 3D mozeneii. 2 8 28
15 [IpaBuia CO31aHNs KOHCTPYKTOPCKO- | 8 40
TEXHOJIOTHYECKOM TOKYMEHTAIlu!
Dopma ammecmayuu 9

15




Bcero gacos o JUCLUITIINHE
BO BTOPOM CEMCCTPC

16

32

132

Tpernii cemecTp

2.1

OCHOBEI pacdc€Ta Ha IIPOYHOCTb
MEXaHHYCCKHUX CUCTEM

20

20

2.2

OCHOBEI KOMITBIOTEPHOI'O
MOACIIMPOBAHUSA 3a]a4 IPOYHOCTHU

20

20

2.3

Ucnonszoanne CAE-iporpamm st
pacueToB Ha MPOYHOCTH

30

30

2.4

Co3znanne pacyeTHOM MOJIENH B
nporpaMMHoOM KoMmiiekce ANSY'S

20

20

(Dopma ammecmauuu

Bcero yacoB no aucuuninHe
B TPEThEM CEMECTpE

90

90

YerBepThlil cemecTp

Pemenue HpO‘IHOCTHOﬁ 3aJa4u 1
AHAJIN3 MTOJYYCHHBIX PC3YJILTATOB

40

140

d)opma ammecmauuu

Bcero wacos nmo aucuIiinHe
B YETBEPTOM CEMECTPE

40

140

16




dopma 00yueHUs: OYHas

Kadenpa: JuHamuka, MpOYHOCTh MAlIMH U COMPOTHUBIICHUE MaTepUAIOB

®OHJA OHEHOYHBIX CPEJACTB

MO JUCLUMJIUHE

KoMmnbroTepHoe Moje/iMpoBaHue U MIPOYHOCTHOM aHAIH3

CocraBuTteu:

K.1.H. CkBopuos I1L.A.

Mocksa, 2025 rox
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

Tabnuua 1

KOMHL]OTepHOC MOJC/JIMPOBAHUEC U l'[pO'lHOCTHOﬁ aHaJIn3

OI'OC BO 23.04.02 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE KOMILJIEKChD)

B miportiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE

NIIK-1.4 Ananu3upyet NpOYHOCTHBIE CBOMCTBA MaTEpUAJIOB U
MPOYHOCTHBIE cBoMcTBa KOMITOHEHTOB ATC, cBA3aHHBIX 0COOCHHOCTSIMU
KOHCTPYKLIUH

NIIK-1.5 Ananuszupyer nyumune npakTtiuku padpadotkun ATC u ux
KOMIIOHEHTOB

KOMITETECHIUM:
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosiorust ®opma
¢dopmupoBaHus | OLIEHOYHOTO
HHJIEKC (¢popmyMpoBKa KOMITeTeH I cpeacrsa
[IK-1 |Cnocoben opraHM30BBIBAThH UIIK-1.1 Cucrematusupyer MHKEHEPHBIE JaHHBIE C YYETOM TEXHUUYECKHUX |camocTosrenbHas |3JIP
pa3pabOTKy KOHCTPYKIIHI TpeboBaHuit pabora,
ATC 1 uX KOMIIOHEHTOB UIIK-1.2 Onpenensier meroauku pacuetoB cucteM ATC u ux nabopaTopHbIe
KOMITOHEHTOB paboThI, ONPOC HA
NIIK-1.3 Ananuzupyet BIUsHUE KIIOYEBBIX (aKTOPOB HA BHIXOTHBIC 1ab0paTOPHBIX
xapakTepucTuku ATC 1 UX KOMIIOHEHTOB 3aHATUSAX,




Ipunoocenue 2

K paboueil npozpamme

HepequL OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE Komnvromepnoe modenuposanue u

RPOYHOCMHOU AHAIU3

Haumenosanue
No OLLEHOUHOTO " IIpencraBieHue OLEHOYHOIO
oC paTKas XapaKTCpHUCTHUKA OLICHOYHOI'O CPCACTBA Cpe/CcTBa B dOC
CpelcTBa
CpeacTBO IPOBEPKM YMEHMM M HABBIKOB IIO
3au11/1Ta o M CIIOJIb30BAHHIO HCIIBITATCIBHOI'O HpI/IMepHHe BOIIPOCHI AJIA
1 Ha60pgT0p Hou 000pyIOBaHUS M U3MEPUTENBHBIX MPHOOPOB, 3alIMThI Ta00PATOPHBIX
p(% J-([)Il;;,l 06pa60TI<e OKCIICPUMCHTAJIBHBIX JAaHHBIX U UX pa60T
CPaBHCHHIO C TCOPCTUYCCKUMU paCuUCTaMU
Cpenctso IIPOBEICHUS  ITPOMEKYTOUYHOU
ATTCCTallU 110 PE3yJIbTaTaM BbIIIOJIHCHUA
BCCX BHOB yqe6H0ﬁ pa6OTbI B TCUYCHHUU HpI/IMepr
2 9K:338,M6H CCMCCTpPa C IpOCTaBJICHUCM OLICHKHU 9K3aMCHAIlMOHHBIX
( K3) COTJIHYHO», «XOpOo1I0o», OnJIeTOB
«KYAOBJICTBOPUTCIIBHO» nin «HC
YIOBJIIETBOPUTEIILHO)
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[Ipunoxenue 2.

®doHaBl  OIEHOYHBIX CpeACTB 1o  auciuiimHe  «KoMrmbroTepHoe
MOJICTMPOBAHUE U TPOUYHOCTHOM aHAJIN3» MO HAMNPABJICHUIO.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKON OEJEPALININ
DOENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHWE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIMTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

dakynsrer TPAHCITOPTHBIU, kadenpa «/nHamuka, IpOYHOCTh MAIIMH U COMIPOTHUBIICHHE MaTEPUAITIOB)»
Jucuunnuna «KoMnploTepHOE MOIENMPOBAaHHIE U IPOYHOCTHOM aHAIIU3»
Hanpasnenus 23.04.02 «Ha3emHbIe TpaHCIOPTHO-TEXHOJOTHUECKUE KOMIUIEKCHI»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. OCHOBHBIE MEXaHUYECKHE XapPaKTCPUCTUKHU MATCpHUAJIOB U CIIOCOOBI MX 3aJJaHus B
IMpOorpaMMHLBIX KOMIIJICKCAX.

2.  Tunbsl KOHEYHBIX 3JIEMEHTOB W OCOOCHHOCTH TOCTPOSHHSI KOHEYHO-IJIEMEHTHBIX
MoJIeJIeH CI0XKHBIX 00BEKTOB B porpaMMHOM Komiuiekce ANSY'S.

VYTBepiKIeHO Ha 3aceaHuH Kadeaphl « » 202__ r., mportokon Ne

3as. kadenpoit /A.A. CxBopuos/
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IIpumep 3aganus aJist J1a0OPATOPHOI padoTHI.

[TpoBecTn pacuer Ha MPOYHOCTb U KECTKOCTh (DEPMEHHON KOHCTPYKIIUH,
COCTOSIIIIEN U3 ONWMHHAILATH CTEpXKHEU. JIeBas omopa 3akperuieHa IapHUPHO IO
JIBYM HaIlpaBJICHUsIM, [paBas 3aKperuieHa no Beptukanu. K 1ByM y3iiamMm BEpXHEro
nosica MPUJIOKEHBI COCPEOTOUCHHBIE CHIIBI. DJIEeMEHTHI ()ePMEHHON KOHCTPYKIIUU
— CTepXHM paboTalOT TOJBKO Ha paCTSDKEHHE-CKaThe, €ClIM BCE CTep’KHU
COEMHEHBI IIIAPHUPHO U BHEILIHSS HArpy3Ka MPUJIOKEHA B IIIAPHUPAX.

HeoOxoaumo npou3BecTH CTaTUYECKUM pacyeT KOHCTPYKLUUU U MOCTPOUTH
KOHCTPYKIUIO B I€(POPMUPOBAHHOM BH/IE.

[TapameTpsl 3axaun:

Pasmep Li1=2 wm;

Pasmep L,=1,5 m;

[Tmomane nonepeynoro ceuenus A=0,002 M2
Veumue F1=10000 H;

Veumue F,=20000 H;

Moayns ynpyroctu E =2 -10M Ila;
Koaddumuent Ilyaccona p = 0,25.

IIpuMep BONPOCOB UIs 3aLIUTHI JIA0OPATOPHOH padOThI:

1. Kako#l Tl KOHEYHOTO 3JIEMEHTA MCIOIB30BAJICS IIPH pacyeTe U MoyemMy?

2. TlokaxwuTre, Kak BBIBECTH AECPOPMHUPOBAHHOW COCTOSHUE KOHCTPYKIUH
IIOCJIE pacyeTa.

3. Kak 3agaBayiiCh 3ajaHHbIC TUIIBI OTIOP?

4. B xakoM ceueHuH JIeUCTBYI0 HauOOIbIINE HAPSKEHUS?

5. PacckaxxuTe B ueM 3aKIII0YAIOTCS OCHOBHBIE ATalbl PEIICHUS 3a4a4u?
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Bonpocsl 1151 3x3aMeHa (BTOpoii cemecTp).

1. OcHoBHBbIE TepMUHBI U omnpenenenus. [Ipenmer kypca, Lenu u 3agadd.
ConeprkaHue Kypca U €ro CBsA3b C IPyTMMH JUCLHUTIIMHAMMU.

2. Tlonstue KOMITBIOTEPHOTO MOJIEJTMPOBAHMUS. CwmbIcn TEPMUHOB

CAD/CAM/CAE. [IlporpaMMHBIii TpPOAYKTHI JJsi  MOACIUPOBAHUA U

IIPOEKTUPOBAHMS: OCHOBHBIE OTIIMYHUS U BO3MOKHOCTH.

Paboune cranumun. Metoasl paObOThl HaJl TPOEKTaMHU.

OcHoBBI KOMITbIOTEpHOTO MoaenupoBanus. [lonsatue monenun. Knaccuduxanus

BUJIOB MOJICJTUPOBAHUSI.

5. OcHOBBI KOMIIbIOTEpHOrO MojenupoBaHus. llonstue monenu. Jlormueckas
CTpyKTypa mojeneil. KapkacHoe MoaenupoBaHue.

6. OcHOBBI KOMIbIOTEPHOTO MojaenupoBaHus. [lonsatue moxnenu. IloBepxHOCTHOE
MOJICTUPOBAHUE.

/. OCHOBBI KOMITBIOTEpHOTO MojenupoBaHus. [lonstue moxenu. TBepaoTeabHOE
MOJEJIUPOBAHUE.

8. OcHOBBI KOMIIBIOTEPHOT'O MOJEIIUPOBAHU. [lonsiTne MOJIETIN.
[TapameTpuueckoe MOJEIHPOBAHUE.

9. OcHOBBI KOMIIbIOTEpHOTO MoAenupoBanusa. [lonstue ™oxmenu. Tabmuunas
napameTrpuzanus. ['eoMmerpuueckas napameTpu3anus.

10.OcHOBBI KOMITBIOTEpHOTO MojeaupoBanus. [loHsTre momenn. AccolmaTUBHOE
KOHCTpyHpoBaHUe. OObEKTHO-OPUEHTUPOBAHHOE KOHCTPYUPOBAHUE.

11.Kommnbrotepusie mporpammbl CAD-MoaenupoBaHusi.

12.0co6ennoctu CAD-mozaenupoBaHusi Ha TpuUMepe Hucnoiab3oBanus Autodesk
AutoCAD.

13.0OcHoOBHbBIE MHCTPYMEHTHI JUIs co3aaHust ueprexend. [loctpoenune 2D-mopenu.
PenaktupoBanue. Co3nanue 3D-monenei.

14 .TIpaBuna co3aaHusi KOHCTPYKTOPCKO-TEXHOIOTUYECKOM TOKYMEHTALIUH.

15.0tanbl  MPOEKTUPOBAHUS W MOPSAOK  pa3pabOTKU  KOHCTPYKTOPCKOM
JOKYMEHTAIUU.

16.Buapl KOHCTPYKTOPCKHUX TOKYMEHTOB.

17.ITpaBuna opopMiIeHUs] KOHCTPYKTOPCKO-TEXHOJOTUYECKON JOKYMEHTALIMH.

18.0OcHOBHBIE HOPMATUBHBIE TOKYMEHTHI.

s w

Bonpocs! 1Jisi 3k3aMeHa (TpeTHii ceMecTp, YeTBePThIil ceMecTp).

19.  OcHOBBI pacyeTa Ha MPOYHOCTh MEXAHUYECKHUX cucTeM. OCHOBHbIE IOHATHUS
Y ONpEJEICHUS

20.  OcHoOBBI pacueTa Ha MPOYHOCTh MEXaHWYECKUX cucTeM. OCHOBHBIC MOHITHS
U onpejeieHus. BHeHne U BHyTPEHHHUE CUJTBI.

21. OcHOBBI pacyeTa Ha MPOYHOCTh MEXAHMYECKUX CUCTEeM. BHyTpeHHHE
CUJIOBBIE (DAKTOPHI.
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22.  OcHOBBI pacueTa Ha IPOYHOCTh MEXaHUYECKUX cUCTeM. OCHOBHBIE MTOHITHS
u onpenenenus. HampspkeHus.

23. OcHOBBI pacueTa Ha MPOYHOCTh MEXaHHUECKUX cuctem. llepemerienus u
nepopmarui. OCHOBHBIE TUITBI JehopMaInii.

24, MexaHUYECKUE XapaKTEePUCTUKA MAaTEPUAJIOB.

25.  YcioBue NPOYHOCTH U KECTKOCTH.

26.  OCHOBBI KOMIBIOTEPHOTO MOJECIUPOBAHUS 3a/1a4 MPOUYHOCTH.

27. Krnaccudukamusi COBPEMEHHBIX CHCTEM aBTOMATH3allMd HHXKEHEPHBIX
pacueToB.

28.  BpI00p mMporpaMMHBIX KOMIUIEKCOB JUIsl pEIICHUs KOHKPETHOW 3aJauH.

29. YucneHHOE MOJAENMPOBAaHUE 337a4y MPOYHOCTH. OCHOBHBIE ONPENEIIECHUS U
INPUHLUI PELICHUS 3a/1a4.

30. HcnonszoBanue CAE-mporpamm Uit  pacuyeToB Ha  IPOYHOCTb.
Knaccudukanus, npenMyiectsa U HeloCTaTKH ucrnosb3oBanus CAE-nporpamm.
31.  OcHOBBI paOOTHI B paCYETHOM KOMILIEKCE.

32.  Oco0eHHOCTH MPOYHOCTHOTO CTATUYECKOTO aHAIH3a.

33. Oco0eHHOCTH MPOYHOCTHOTO JMHAMUYCCKOTO aHAIH3a.

34.  OcHoBbI paboTHI B porpamMmmHoM KoMmiuiekce ANSYS.

35. Co3mganue pacuyeTHOW MO B IporpaMMHOM Komruiekce ANSY'S.

36. IloctpoeHue reoMeTpuyecKoil Mozenu B mporpaMMHoM komriekce ANSY'S.
37. TloctpoeHue KOHEUHO-3IIEMEHTHON Mojienu B cpene ANSYS.

38. Tumbl KOHEYHBIX OJJIIEMEHTOB M OCOOEHHOCTH MOCTPOEHHS KOHEYHO-
AJIEMEHTHBIX MOJIEEH CI0XKHBIX 0OBEKTOB B IporpaMMHOM Komiuiekce ANSY'S.
39. Pemenue NpoYHOCTHOM 3aJaydl M aHaJIU3 IOJYYEHHBIX pE3yJIbTaTOB B
nporpaMmMHOM KoMiuiekce ANSY'S.

40. OroOpakeHHE IOJIyYEHHBIX pE3yJbTaTOB B MPOrPaMMHOM KOMILJIEKCE
ANSYS.

41. Ilpumenenue si3pika ADPL nns pemenus 3agad B ANSYS.

42. Hcnonb3oBanue mnporpaMMmHoro komruiekca ANSYS i mpodHOCTHOTO
JMHAMHYECKOTO aHaIIn3a.

43.  OcHOBBI pacyeTa Ha MPOYHOCTh MeXaHNYeCKnX cucteM. OCHOBHBIE TIOHATHUS
U OTIpe/IeTICHUS

44. OcHOBBI pacueTa Ha MPOYHOCTh MEXAaHMYECKHX CHUCTEM B MPOTPaAMMHOM
komruiekce ANSY'S.

45. OmnpeneneHue BHYTPEHHUX CHJIOBBIX (DaKTOPOB U  HANpsDKEHUM B
nporpaMmmMHOM KoMmiuiekce ANSY'S.

46. OcHOBBI pacueTa Ha MPOYHOCTh MEXaHUUECKUX cucteM. OCHOBHbIE IOHATHUSA
U OIIpe/IeNICHUs!.

47. OmnpeneneHue nepeMenieHuid u aedopmanuii B TPOrpaMMHOM KOMITJIEKCE
ANSYS.

48. OCHOBHBIE MEXaHMYECKHE XapAKTEPUCTUKH MATEPHAIOB MU CIOCOOBI HX
3a1aHus B MporpaMMHOM Komruiekce ANSY'S.

49. OrmpenencHue TOTEHIMAIBHON OHEPrUM B TPOTPAMMHOM KOMILIEKCE
ANSYS.
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50.

Cnioco0bI 3aKperieHus KOHCTPYKIIMU B MporpaMmMHoM Komruiekce ANSY'S.
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