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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

KOHCTPYKITUH

[lens auCHUNIUHBI - (POPMUPOBAHHME y CTYACHTOB TEOPETHUYECKHUX 3HAHWA W MPAKTHUYECKUX HABBIKOB
MMPOYHOCTHBIX PACYETOB SJIEMEHTOB KOHCTPYKIIUH.
3amgaun JUCIMIIIAHEL:
— HAYYUTh METOJIaM MOJCITUPOBAHUS W TPOYHOCTHBIX PAaCUeTOB;
- HAYYUTh OCHOBaM IPOCKTHPOBAHUS W3JEIUN C UCIOIH30BAHHEM METOJOB MOJCIMPOBAHUS M PACUETa)
3JIEMEHTOB KOHCTPYKLUHN
— O3HAKOMHUTH C COBPEMEHHBIM IMPOTPaMMHBIM 00OeCIeUYeHUEM JJIsi MMPOYHOCTHOTO pacueTa 3JIEeMEHTOB

1.2. M3yyaemblie 00beKTbI U CIUTLINHbBI

[IpenMeToM OCBOEHUS TUCIUTUIMHBI SBIISIOTCS CIISAYIONNE OObEKTHI:
—METOAbl IPOYHOCTHBIX PACUETOB
—COBpPEMEHHOE IPOTrpaMMHOE 00ecTIeyeHHE I TPOYHOCTHOTO PacyeTa AJIEMEHTOB KOHCTPYKIUI

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

[ImaHnpyemMble pe3ynbTaThl

Nunukatop nocTmkeHus

TEXHOJIOTUM U MaTepHrajioB C
LCJIBKO OCYHICCTBJICHUSA

YU CJIICHHOI'O MOACIIMPOBAHUS
MCETOAaMH KOHCYHBIX
2JICMCHTOB

TEXHOJIOTHI 1 MaTepUaoB,
HEOOXOMMBIX JUIS
MPOU3BOCTBA HOBBIX
MPOIYKTOB M 00ECIICUEHHUS
HOBBIX MTOTPEOUTEIHCKHX
TpeOOBaHM K IPOTYKIMU

Wnmexc KOMITIETEHIIUH, C KOTOPBIM Cpencrsa
KOMHCTGHIII/I}I HHOUKaATOpa O?;{ziiH?;:TiH;ﬁgggigle COOTHECCHBI INIaHUPYEMBIC OLICHKH
’ ’ pe3yIbTaThl 00y4YeHUs
IMK-1.1 MJI-1TIK-1.1 |3HaeT oCHOBBI 3HaeT OCHOBHI IUNIAHUPOBAHUS [JK3aMEH
MJIAHUPOBAHMS HAYYHO- Hay4YHO-UCCJIEI0BATEIHCKUX
HCCIIEA0BATENBLCKUX PaboT  [paboT MO UCCIIeI0OBAHUIO
0 MCCIICIOBAaHUIO [EePCIIEKTUBHBIX
MEPCTIEKTUBHBIX TEXHOJIOTUYECKUX MPOIECCOB
TEXHOJIOTUYECKUX 1 MaTepHaIOB
[POIIECCOB U MAaTEPHAIIOB C
UCIIOJIb30BAaHUEM CPEJICTB
YHCIIEHHOTO MOJICTUPOBAHUS
IMK-1.1 MNJI-2T1K-1.1 |[YMeeT KoopIUHUPOBATH YMeeT KOOpIUHUPOBATh Kypcosoit
paboTy 1O OICHKE paboTy 1O OIICHKE MTPOCKT




Nupukatop nOCTHKEHUS

K Hnnexc HgaHpreMHe PESYNBTATRL |y svmeTerwmy, ¢ KOTOPBIM CpenctBa
OMICTEHIMA HHIUKATOpa OOYHCHUA HO MUCIMILIMHE |0 ryecenp MJIaHUPYyEMBbIE OTIICHKH
(383TE, YMETE, BIANETE) pe3ynbTaThl O0y4YCHUS
ITK-1.1 WJI-3T1K-1.1 |Bmageetr HaBBIKaMu Brnaneetr HaBbIKaMu DK3aMeH

TUTAHUPOBAHUS U
KOOPJAMHAIIUU HAYYHO-
HCCIIeI0BATEIbCKUX PadoT
OCYIIECTBIISIEMbIX C

METOJIOB YHCIIEHHOT'O
MOJIETTUPOBAHUS MPOIIECCOB
W TEXHOJIOTUI

MNPUMCHCHUCM COBPECMCHHBIX

[TAHUPOBAHUS U
KOOpIMHALIMN HAYYHO-
MCCIIeI0BATEIbCKUX PadoT

3. O0beM u BUABI y4eOHOM padoThI

Pacnpenenenue
. Bcero M0 CEMEeCTpaM B Hacax
Bun yuebHo# paboTh
4acoB Howmep cemectpa
2

1. I[TpoBeacHMe yueOHBIX 3aHATHH (BKJIFOUYAs TIPOBEIC- 36 36
HHUE TEKYIIET0 KOHTPOJIS YCTIEBAeMOCTH) B (hopMe:
1.1. KonrakTHas ayquropHas paboTa, U3 HUX:

- nexru (JI) 18 18

- naboparopusie padoTs (JIP)

- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITN) IpyTHe 16 16
BHJIbI 3aHATUH cemuHapckoro tumna (I13)

- KOHTPOJIb caMocTosiTesIbHOM paboThl (KCP) 2 2

- KOHTpOJIbHAsI paboTa
1.2. CamocTosiTenbHas padora ctyaeHToB (CPC) 72 72
2. IlpomexxyTouHas arTecTauus

DK3aMeH

JlndpdepennmpoBaHHbIi 3a4eT

3auer 9 9

Kypcogoii mpoekt (KIT)

Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIIATUIHHBI 108 108

4. Coaepxanue IMCUUNIMHBI
Ob6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammeHnoBaHue pasenoB JUCIUTUITHHBI C KPATKUM 3aHATHI [0 BUIAM B 94CaX |3aHATHI IO BAZAM
coJlep’)KaHuEM B qacax
1 | gp | m3 CPC

2-i1 cemecTp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

[IpOYHOCTHOU aHAIU3 B YCIOBUAX CTATUYECKOIO U
TMHAMHYECKOTO IMOBEICHHS KOHCTPYKIUI

9

0

9

36

Tema 1. MeTopl COCTaBIEHMS U YIIPOLIEHHSI paCUETHBIX
MOZeIen

Tema 2. MeTopl MOIETMPOBAHUS JUHAMUYECKUX
[POIIECCOB MEXAHHUKH JIe(OPMUPYEMBIX TBEPABIX TEI.
Tema 3. CoOCTBeHHBIE YaCTOTHI U POPMBI KOJIEOaHHI
Tema 4. YcroitunBocTh KOHCTpYKIMiL. [loTeps
YCTOMYUBOCTH

[TpoYHOCTHOM aHaU3 B YCIOBHAX B3aUMHOTO BIUSTHUS
MOJICTTUPYEMBIXCUCTEM U TIPOIIECCOB

36

Tema 5. MeToasl MOETUPOBaHUA KOHTAKTHOTO
B3aMOJICHCTBHUS

Tema 6. MynbTuGU3NIECKOE MOJISITUPOBAHNE DJIEMEHTOB
KOHCTPYKIUI

HNTOI'O no 2-my cemecTpy

18

16

72

NTOI'O o nucruiuinge

18

16

72

TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HanMeHoBaHUe TeMbI IPAKTUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 |CoBpemennsie uncrpymentsl CAD/CAE-cuctem

2 |[lunamuueckuii aHanu3. CoOCTBEHHBIE YaCTOTHI M (POPMBI KOJIEOaHUH KOHCTPYKIMH

3  |dedopmupoBaHne KOHCTPYKIHUH MOCIIE TOTEPH YCTOMYMBOCTH

4 KoHTakTHOE B3auMOaeicTBUE NeTallel

5  [Mynbtudusznyeckoe MOICITHPOBAHHUE HIEMEHTOB KOHCTPYKIUi. CBsi3aHHBIC 33]1a91




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA MO JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]Ie 0OyYeHUS,
MPU KOTOPOW ydaliuecs He MacCHBHBIC CIyIIaTeNd, a aKTHBHBIC YYACTHUKH 3aHSTHS, OTBEUAIOIINE Ha
BOIPOCHI TpernojiaBarelisi. Bompockl mpenogaBaTensi HaleleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/IPYIOHII/IX ACCOIIMAaTUBHOC MBIIUJICHHUEC U yCTaHOBJIeHI/Iﬂ CBﬂSGﬁ C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OnpeAeNsoTcs MpobiaeMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Tpu npoBeneHNN yueOHBIX 3aHATUIH HCIIOIB3YIOTCS HHTEPAKTUBHBIC JIGKIIUH, TPYTIIIOBBIC TUCKYCCHUH,
pOJIeBLIe I/IprI, TpeHI/IHFI/I 1 aHAJIN3 CI/ITyaHI/Iﬁ 1 UMUTAIIUOHHBIX MOIIGJ'ICI\/'I.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

I[Ipy w3yyeHWM  AUCIUIUIMHBI  OOYYarOMIMMCS  IEJIeCO00pa3sHO  BBIMOJHATH  CIICAYIOIIHNEC
PEKOMEH AL

1. U3yuenune yueOHOM TUCIUTIITNHBI JOJKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne w3yueHuss Kakoro-nubo pasfena Mo y4eOHWKY WJIM KOHCICKTHBIM MaTepuaiaM
PEKOMEHIYETCS IO TaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TOHATHA pa3aena.

3. Ocoboe BHUMaHHE CIEIYET YICIUTh BBIMOJHEHUIO OTYETOB IO TPAKTUYCCKUM 3aHATHSIM U
WHIMBHTyaJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIEHYIO paboTy.

4. Bcs TemaTrka BOIIPOCOB, M3y4aeMBIX CaMOCTOATENBHO, 3aJaeTCsl Ha JIEKIHUSIX TPErojiaBaTesieM.
WM >xe MaroTcsl UCTOYHUKH (B TIEPBYIO OYepe/lb BHOBD M3[aHHBIC B TIEPUOUICCKON HAYUYHOU TUTEpaType)
17151 60J1ee IeTaTbHOTO TIOHMMAaHUS BOITPOCOB, 03BYYCHHBIX HA JICKITHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOT0 00ecIeYeHUs
JJIA CAMOCTOSATEILHOM PadoThl 00YYAKIIUXCS 10 M CHUIINHE

6.1. IleuaTHas yueOHO-MeTOANYECKAS JJUTEPATYPA

bubnuorpaduueckoe onucanue KomuectBo
Ne i/ (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1ATEIBCTBO, 3K3EMIUISIPOB B
TOJ] U3/IaHUs1, KOTMIECTBO CTPAHMII) oubnnoTexe

1. OcHoBHas JuTEpaTypa

1 bospmmHoB M. I'. MeTobl BEIYUCTUTENBHON MaTEMATHKH : yueOHOe 60
nmocoo6wue. [lepms : M3a-o III'TY, 2008. 420 c.
2 [unrens JI. I1. CucteMbl aBTOMaTU3UPOBAaHHOTO IPOEKTUPOBAHUSL. 20

Pemienyie 3aja4 MPOYHOCTHOTO aHAJIM3a C UCIIOJIb30BAHNUEM ITaKeTa
mporpamM ANSYS 12.1 : yue6HO-MeToanueckoe nocobue. [lepms : Uz n-
Bo [THUITY, 2015. 52 c. 3,5 ycun. ney. 1.

2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHBIE U31aAHUS

1 bacoB K. A. ANSYS nns xoncrpykropos / K. A. bacos. - M.: JIMK 5
[Ipecc, 2009.




2 BBenenue B MaTeMaTHUECKOE MOICTUPOBAHHE : yueOHOE ocoOue st 59

By30B / AmmuxmuH B. H., bospumnos M. I'., 'utman M. b., Kemnep U. D.
Mocksa : Untepmer Unxxunupunr, 2000. 332 c. 21,0 ycu. ney. 1.

3 Uurapes A. B. ANSY'S nst ”H)KEHEpOB : clipaBouyHoe mocobue / A. B. 44

2004.

Uurapes, A. C. KpaBuyk, A. ®. Cmaniok. - MockBa: MammHocTpoeHue,

2.2. llepuonnueckue U3AaHus

He ucnons3zyercs

2.3. HopMaTUBHO-TeXHHYECKHNE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToauueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

He HCII0JIB3YCTCA

4. Y4eOHO-MeTOAU4YECKOE 00eclieueHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

He ncnione3yercs

6.2. DiIeKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa

Bun nuteparypsl

HanmenoBanune
pa3paboTKu

nH(GOPMAITMOHHBIA pecypc

Ccouika Ha

HocTtynHoCTh
(cets UnTEpHET /
JIOKaJIbHAasl CETh;

ABTOPU30BaHHBIH /
CBOOOJTHBIN JTOCTYIT)

OcHOBHAas
muTeparypa

bospmmnos, M. I'. [Ipuknaansie
3aa4ul BBIYMCIUTEIBHON
MaTeMaTUKHU U MEXaHUKU : yueOHoe
noco6ue. [Ipuknaaneie 3anaun
BBIUMCIIMTEIBHON MaTEMaTUKU U
MexaHuku. Capartos : By3osckoe
oOpa3zoBanue, 2020. 344 c.

https://elib.pstu.ru/Record/ip

r93067

cetb IHTEpHET;
ABTOPU30BAHHBIM
JOCTYII

6.3. JIulleH3MOHHOE U CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoe obecreyeHue,
HCII0JIb3yeMoe NPH OCYyIIeCTBIeHUH 00pa30BaTe/IbHOIO0 NMpouecca 1o JUCHUIINHEe

Bun I10

Haumenosanue 110

OrnepanuoHHbIE CUCTEMBI

Windows 10 (moam. Azure Dev Tools for

Teaching)

OducHble TPUITOKEHHUS.

Microsoft Office Professional 2007. nur.

42661567

BHCAPCHUEM

Cucremnl YpaBJCHUA IPOCKTaMHU, UCCIICAOBAHUAIMU,
pa3pa60T1<0171, IMPOCKTUPOBAHUEM, MOJCTIUPOBAHUEM U

ANSYS (mum. 1062978 )

6.4. CoBpeMeHHbIe NIpoeccoHANbHBbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble NPH OCYLIeCTBJIEHUN 00Pa30BaATEIbHOIO
npouecca no JUCHUIINHE

Haumenosanue

Cchuika Ha HTHPOPMAIMOHHBINA PeCypc

6




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc
Hayunas 6u6nuoreka [lepMckoro HaroHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0OBATEIECKOTO IMTOJUTEXHIUECKOTO YHUBEPCUTETA
DJIeKTPOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/

DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypesl Cetn Koncynprantllnroc

http://www.consultant.ru/

HNHpopManmoHHO-CIIpaBOYHAs CUCTEMa HOPMATHBHO-
TEeXHUYECKOM JoKyMeHTanuu "Tex KcnepT: HOPMBI, ITpaBuia,
CTaHJIapThI ¥ 3aK0oHOIaTeNnbecTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

JUCHUIINHE
. HaunmeHoBaHue HEOOX0IMMOr0 OCHOBHOTO 000PYOBAHNUS
Bup 3ansTuit KonuuectBo enunmiy
Y TEXHUYECKHUX CPEICTB 00ydeHUs
Jlexmusa KOMIIBIOTED 1
Jlexius [IPOEKTOP 1
[IpakTrueckoe KommbroTep 10
3aHATHE
[IpakTuyeckoe [IPOEKTOP 1
3aHATHE

8. ®oH OLIEHOYHBIX CPeICTB AUCHHUIIIMHBI

|OanaH B OTACJIBHOM JJOKYMCHTC
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@oH OIEHOYHBIX CPEACTBIJIS TMPOBEICHUS MPOMEKYTOYHOM aTTeCTaluu
oOydarommxcs  sBIE€TCA  4acThio  (MpUiIoKeHWeM) K  pabodeil  mporpamme
JUCHUIUTMHBI«METO 1Bl MPOYHOCTHOTO pacyeTa 3JEMEHTOB KOHCTPYKLUHUI» U pa3paboTaH
HA OCHOBAHUH:

— TMOJIOKEHHUS O NPOBEICHUU TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOMU
aTTecTalluy  OOydaroluxcsi MO  00pa3oBaTeNbHBIM  MpOrpaMMaM  BBICHIETO
oOpa3oBaHus — NporpamMmaMm OakajiaBpuaTa, CHEHHUATWTETa M MarucTpaTypbl B
[THUITY, yTBepxkaennoro «29» anpensi2014 r.;

— mnpukasza [IHUITY ot 03.12.2015 Ne 3363-B «O BBenenun crpykrypsl ®OCy;

— pabouell mporpaMmbl JUCHUIUIMHBI «METOJIbl MPOYHOCTHOTO pacyeTa 3JIEMEHTOB
KOHCTPYKIHI», yTBepkaenHoun 2019 r.

1. Ilepeyenb popmMupyeMbIX YacTed KOMIIETEHIUH, dTaNbl UX (P)OPMUPOBAHUSA H
KOHTPOJIMpYeMbIe pe3yJibTaThl 00y4eHH st

1.1. ®dopmupyeMble YaCTH KOMIIeTeHIIUI

Cornacno KMB OIIOII yuyebnas nucuurmiauHa «MeToJpl MPOYHOCTHOIO pacyeTa
AIIEMEHTOB KOHCTPYKLUI» y4acTBYeT B (JOPMUPOBAHUH KOMITETEHIIUHN

IIK-1.1Cnocoben opraHu30BaTh HaAyYHO-UCCIIEIOBATEIbCKHE PA0OTH U BHEJPEHHE
HOBBIX TEXHOJIOTUI U MaTE€pUaoB.

1.2. Dranbl ¢QopMupoBaHMS JAUCHUIJIMHAPHBIX 4YacTedl KoOMIeTeHIIUIA,
00beKThI OLICHUBAHUS ¥ BH/IbI KOHTPOJIS

Cornacno PIIJI ocBoenue yueOHOro marepuajia JUCIUIUIMHBI 3aIJIAHUPOBAHO B
TEUCHHE OJHOTO ceMecTpa(2-ro cemecTpa 0a30BOro y4eOHOro IJIlaHa)d pa3OUTO Ha 2
y4eOHBIX MOAY/IS. B kaxaoM Moaynae MNpeayCMOTPEHBI ayIUTOPHBIC JIEKIMOHHBIE WU
NpaKTUYECKUE 3aHATUS, a TakkKe CaMOCTOsITeNbHas pabora cTyaeHToB.B pamkax
OCBOCHHMS  y4eOHOro  Marepuaja  JUCHUIUIMHBI  (QOPMHPYIOTCS  KOMIIOHEHTHI
JTUCIUTUIMHAPHBIX KOMIIETECHIIUHA 3Hamb, ymems, 61adems, ykazanubsie B PI1], u koTopbie
BBICTYTAIOT B KQUE€CTBE KOHTPOJIUPYEMBIX PE3yabTaToB 00yueHus (Tadm. 1.1).

KonTponb ypoBHS yCBOGHHBIX 3HAHHWM, OCBOCHHBIX YMEHUN W TMPHOOPETCHHBIX
BIAJICHUN OCYIIECTBISETCS B paMKax TEKYIIEro, pyOeKHOTO U TPOMEKYTOUHOTO
KOHTPOJISA IIPU U3YYEHHHM TEOPETUYECKOIO Marepuaa,ciadye OTYETOB IO NMPAKTUYECKUM
pabotaM u 3aueTa. Buasl kKoHTpOIIst cBeneHsl B Tabnuiy 1.1.

Tabnuma 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YABTATOB 00yUEHUS 110 JUCITUTUIMHE

KonTpoaunpyemsie pe3yibTaTbl 0CBOCHHSA Buja koHTpOIs
aucuumanabl (3YBbI) *TT KP 113 3ager
3naer:
OCHOBBI MJIaHUPOBAHUA Hay4HO- + + +

HCCICIOBATCIILCKUX pa60T MNOUCCIICI0OBAHUIO
NEPCHCKTUBHBIX TEXHOJIOTHUYCCKUX MPOLCCCOB U
MaTepruajioB C HUCIIOJIb30BaAHUEM CpeaAcTB
YUCJICHHOTO MOACIIMPOBAHUA

YMmeer:

KOOPAMHUPOBATH pabOTy MO OLEHKE TEXHOJIOTUN + +
U MaTepuaioB C LENbI  OCYIIECTBICHUS
YHCIJIEHHOTO MO/IETTUPOBAHUS METOJIOM
KOHEYHBIX 2JIEMEHTOB




Baapeer:

HaBbIKaMHM IJIAHUPOBAHUS U KOOpAMHALUU + + +
Hay4YHO-HUCCIEI0BATEIHECKUX pabor,

OCYILECTBIIEMBIX C IIPUMEHEHUEM

COBPEMEHHBIX METOI0B YHUCJIEHHOT' O

MOJIEJIMPOBAHMS TPOLIECCOB U TEXHOJIOTHIA

*TT — cobecenoBaHue WIKM TEKYyIIee TECTUPOBAHUE (KOHTPOJIb 3HAHUH IO TEME);

KP — pyGexxHast KOHTpoIbHas paboTa 1o MOAYIIO (OIleHKa YMEHU);

[13 — BBIMOJIHEHNE MPAKTUYECKUX 3aJJaHUM C TTOJITOTOBKOM OTYETA (OIIEHKA BIAJCHUS).
NtoroBoii o1eHKOM OCBOCHHS MHUCIUIUIMHAPHBIX KOMIETEHIMNA (pe3yabTaToB

oOydeHHs] MO JUCHUIUIMHE) SBISETCS TMPOMEXYTOYHAs arTecTallds B BHJE 3auera,

IPOBOJUMAsI C YYETOM Pe3yIbTaTOB TEKYIIETO U PYOESIKHOTO KOHTPOJIS.

2. Onucanue mnokasarejeil W KpPHUTepPHEB OLECHUBAHUS KOMIICTCHI M Ha
Pa3JIM4YHBIX 3Tanax uX (POPMUPOBAHMS, ONIMCAHME IIKAJ OLEHUBAHUSA
2.1. Tekyuuii KOHTPOJIb
Texyuuii KOHTPOJIb JJIsl OLICHWBAHUS 3HAHUEBOTO KOMIIOHEHTA AUCUUILUTMHAPHBIX
gacTted kommeTeHumi (tabn. 1.1) B d¢opme cobeceqoBaHusT WM BBIOOPOYHOTO
TEOPETHYECKOr0 OINpOCa CTYIEHTOB MPOBOAUTCA MO Kaxaou Teme. PesynpraThl 1o 4-
O0aJTbHOM IIKaJie OLIEHMBAHMS 3aHOCSTCS B KHUXKKY TPENoAaBaTelisi U YUUTHIBAIOTCS B
BU/JI€ UHTETPAJIbHOMN OLIEHKH MPU MPOBEIECHUH MPOMEKYTOYHOMN aTTeCTALNH.
[To Temam, UMEIOITUM OOJIBIIYIO TEOPETHUECKYIO HATPY3KY ISl KOHTPOJIS 3HAHUM
(Tabm. 1.1) mpoBoasTCS KOHTPOJIbHBIE paboThl. KauecTBO M mOTHOTA OTBETOB HA BOTIPOCHI
OLICHMBAaeTCs 1Mo 4-0a/sIbHOM IIKajie, 3aHOCATCA B KHIDKKY MpernojaBaTels |
YUHUTHIBAETCS B BHJE MHTETPAJIbHONW OLEHKU MpPHU MPOBEACHUU MPOMEKYTOUHOM
aTTeCcTallHH.
2.2. Py0eskHbIH KOHTPOJIb
PyOexxHBIM KOHTPOJb JUISl KOMILIEKCHOTO OIICHHWBAaHHS YCBOCHHBIX 3HAHUH,
OCBOCHHBIX yMEHUHW W TPHOOPETEHHBIX BIAJACHUN JUCHMIUIMHAPHBIX 4YacTel
KoMmneTeHui (tabi. 1.1) mpoBoauTes cormacHo rpaduka yuyeOHOTO mporecca B ¢popme
3aIIUTHI MPAKTUYECKUX PA0O0T, KOHTPOJIBHOU PabOTHI.
2.2.1. 3amuTa NpaKTHYECKUX padoT
Bcero 3amnanupoBaHo 5 MpakTUYeCKHX paOOT. THMOBBIE TEMbI MPAKTHUYECKUX
pab6ot npusenens! B PIT/I.
3amura mpakTuuecKoi paboThl MPOBOAUTCS UHANBUAYATHHO KaXIbIM CTYICHTOM
Wiy rpynnoit ctyneHToB. [lIkana v KpuTepuu OlIEeHKH MpUBEACHBI B Tadnuiie 2.1.



Tabnuma 2.1. Kpurepuu u 1mkana oueHMBaHUs YPOBHSI OCBOCHHSI TUCHUIIIIMHAPHBIX
KOMIIETEHLIUI Ha MPaKTUYECKOM paboTte

Bau 3a YpoBeHn Kputepuu onieHuBaHus YPOBHSI OCBOECHHS
OCBOEHHS AUCHUTLTHHAPHBIX KOMIIETEHIIUH MOCJIe H3yYeHHUs
3HaHUA | yMEHHS yue0HOro MaTepuaJa
5 5 MakcumanbHblil | 3adanue 6vlnoaneHo 6 noaHom obdveme. CmyoeHm MOYHO
YPOBEHb omeemuni  Ha  KOHMPOIbHbIE  BONPOCHl,  CBODOOHO

OpUEHMUPYemcst 8 NPeOSlOHCEHHOM peuleHul, Moxicem e2o
MOOupuyuposamov npu U3MeHeHUU YCaous 3a0ayu.

4 4 Cpennuit 3aoanue evinonrneno 8 noaHom obveme. Cmyodenm omeemun
YPOBEHb Ha meopemudecKue BONPOCHL, UCNBLIMbIBAS HeOObUUE

3ampyoOHeHuUsl.
3 3 Munumanbabii | Cmydenm npeocmasuil peuieHus OO0IbUUHCMEA 3A0AHUL,
YPOBEHb npedycmompenHvix 6 pabome. Cmyoewm He MOdcem

NOJIHOCMbIO 00BACHUMb NnoJIyYeHHble pesylbnianibl.

2 2 Munumanbablii | Cmyoenm He BblNOJHUL 3A0aHUsL paboOmvl U He MOdiCem
YPOBCHb HE | 00BACHUMb NOJYUEeHHble Pe3)IbMAmbl.
JTOCTUTHYT

Pesynbrarel 3amuThl MPAKTUYECKUX PabOT Mo 4-0ayuIbHOW IIKajie OICHUBAHHS
3HAHUH M yMEHHH 3aHOCATCSA B KHIDKKY MpENoJaBarelii M YYUTHIBAIOTCS B BHUJC
MHTETPAIbHOM OIICHKH MTPU MPOBEICHUH MPOMEKYTOUHON aTTECTAIIHH.

2.2.2. KonrpoasHas padora

Cormacuo PITJ] 3amnanupoBanHo2 KOHTpOdbHBIX paborel  (KP). Temaruka
KOHTPOJIBHBIX padoT:

Monayns 1
1. IIpouyHOCTHOW aHalW3 B YCIOBUSIX CTATUYECKOIO0 U JTMHAMUYECKOIO
MOBEJICHUSI KOHCTPYKIUU
Monayns 2
2. [IpoyHOCTHOI aHANN3 B YCIOBUAX B3aUMHOTO BIUSHUS MOJEIUPYEMBIX
CHCTEM U MPOLIECCOB

2.3MeToauyecKue MaTepHaJibl, ONpeaessiiolIde TPOIeAyPbl OIEeHUBAHUS
pe3yJbTATOB 00y4eHHUs MO0 AMCIUTIHHE

JlomyCK K NOpOMEXYTOYHOM AaTTeCTallMM OCYUIECTBISIETCS MO PE3YJIbTaTam
TEKYLIEro U pyOeKHOTO KOHTPOJIS. YCIOBHUSIMU JIOIYCKa SIBISIFOTCS YCIEHIHAsA c/1aya BCEX
MpPaKTUUYECKUX pabOT U TMOJOXKUTENbHAsI MWHTErpajibHasi OILIEHKAa 10 pe3yibraram
TEKYIIEro U pyOe:KHOrO KOHTPOJIS.

2.3.1. Ilpomeaypa mnpoMeKYTOYHOW aTTecTAllUH 0e3 JOMOJTHUTEIHHOIO
aTTeCTALMOHHOI0 UCIIBITAHUS



[IpoMexyTouHast arrecTaiusl MPoOBOAUTCSA B opMe 3auera.3adyeT Mo JUCUUILUIMHE
OCHOBBIBAETCA Ha PE3YyJIbTaTax BBITOJHEHUS MPEAbIAYIIUX WHAUBUAYAIbHBIX 3aJaHUN
CTYJI€HTa N0 JaHHOM AMCLMIUIMHE U OCHOBBIBAaeTCs Ha KoMIuieKkcHoU onieHke (KO).

Kputepun BbIBE€HUST WTOrOBOM OLIEHKM 32 KOMIIOHEHTBI KOMIIETEHUUN Mpu
MIPOBEJICHUN TMPOMEKYTOYHOM aTTECTAallMd B BHUJE 3aueTanpuBEIEHbl B OOLIEH 4YacTu
®OC nporpammbl OakagaBpa.

2.5.2. Ilpoueanypa mpOMeXYTOYHOH arrecTalMd ¢  NpoOBeJeHHEM
aTTeCTAIMOHHOI0 UCTIBITAHUS

B otraensHBIX chnydasx (HampuMmep, B ciydae IepearTecTaluy JUCLUILIAHBI)
MIPOMEXKYTOUHAsl aTTecTalusi B BHJIE 3a4eTa MO AMCLMIUIMHE MOXET IMPOBOAMTHCS C
IOPOBEJCHUEM AaTTECTAMOHHOTO UCHBITAHUSAB (opMe YCTHOro cobOecelloBaHUsl 110
owneram. buner comepxxur Teopermyeckue Bompochl (TB) nns npoBepku yCBOECHHBIX
3HAHWH, KOMIUIEKCHBIC 3a1anus (K3) s mpoBepKr OCBOCHHBIX YMCHHI U BIIAJICHUN.

2.5.2.1. TunoBble BONPOCHI AJI51 32a4€TANO AUCHUIIHHE
1. HeoOxomumocTh MCIIOJIb30BAHMUS YIPOIIEHHBIX KOHEYHO-2JIEMEHTHBIX

mozenein.CriocoObsl MOCTPOCHUST Mozenei (0amouHblen 000J0ueYHbIE KOHEUHBIS
AJIEMEHTHI, YCIIOBUS CUMMETPHUU U T1p.). [IpuMepsl npuMeHeHus.

2. OCHOBHBIC OTambl MOJCIUPOBAHUS JUHAMHUUYECKHUX IIPOIIECCOB B MEXaHUKE.
UYucnennas peanuzanus B CAE-cuctemax.

3. CoOcTBeHHBIE YacTOTBl W (OpMBI  KojleOaHUN  KOHCTpYKIui. I[Ipumepsr
MeXaHU4Yeckux cucreM. Pezonanc.

4. CoOcTBeHHBIE YaCTOThI U (OpMbI KoeOaHWN KOHCTPYKIMHA. DTarbl MPOBEICHUS
MopanbHoro ananusa B CAE-cucreme.

5. Ilorepsa ycroiiunBocTH MexaHU4YecKuX cucteM. IIpumepsl. OCHOBHBIE MOAXOIBI K
pacderaM Ha MOTEPI0 YCTOMYHUBOCTH.

6. Ilorepss ycroHumBOCTH MexXaHHMYECKHX cucteM. Metoaslr MoxaenupoBanus HJIC
KOHCTPYKITUHU TIOCJIE TIOTEPU YCTOUUYHUBOCTH.

/. Metoapsl MOJENIMPOBAHUS KOHTAKTHBIX B3auMofeHcTBUN. OCHOBHBIE TMOAXONbI U
IPUMEPBL.

8. OCHOBHBIE MOAXOABI K MPOBEACHUIO MYJIbTH(U3NUecKoro mojenupoBanusi B CAE-
CUCTEME.

Ilonnvili  nepeuenv meopemuyecKux 60npocoé 6 qopme  VYmEepHCOeHHO20
KOMNeKma Ouiemos XpaHumcs Ha 8vlnyckarouiell kageope.

[lkama 1 KpUTEpUHU OIEHKH PE3YIbTATOB OOYYCHHS JJIT KOMIIOHEHTOB 3HAMb,
yMembv u 81ademeIpUBEACHBI B Tabmuax 2.2 u 2.3.

Tabmuma 2.2. Illkana onieHrBaHUs YPOBHS 3HAHUN

bana YpoBeHb yCBOCHUA Kpurepun oneHuBaHNs yPOBHSI YCBOCHHBIX 3HAHM I




Bana YpoBeHb ycBOeHHS Kpurepun oneHuBaHus yPOBHSI YCBOCHHBIX 3HAHU I

5 MaxkcumanbHblil ypoBeHb | Cmyodenm npasuibHO omeemunl HA MeopemudecKull
eonpoc. [loxazan omauunvie 3HAHUA 8 pAMKAX
YCBOEHHO20 yuebH020 Mamepuana.

4 Cpennuii ypoBeHb Cmyoenm omeemun Ha meopemudeckuii. 60npoc ¢
Hebonvwumu  HemouHocmamu. Ilokazan — xopowue
3HAHUSL 8 PAMKAX YC80EHHO20 Y4uebH020 Mamepuaa.

3 MunumanbHbIi ypoBeHb | Cmyoenm omeemun Ha meopemuyeckuil. 60Npoc C
cyujecmeeHHbiMu HemoOYHOCMAMU. Toxazan
Y0081emeopumenbHbvle 3HAHUAL 6 PAMKAX YCBOEHHO2O
yuebHo20 Mamepuaia.

2 MuHuManbHbINA ypOBEHb | [Ipu omeeme Ha meopemuuecKkuti 80NPOC CMYOeHm
HE JJOCTUTHYT NPOOEMOHCMPUPOBAL HedocmamouHblll VpOo8eHb
3HAHUL.

Tabnumna 2.3. lllkana oueHrBaHusg YpOBHS YMEHUN U BIaJCHUM

Baun YpoBeHb 0CBOCHHSA Kpurtepun oneHnBaHus YPOBHSI OCBOCHHBIX YMEHHUH

5 MaxkcumanbHbli ypoBeHb | Cmyoenm npasuivbHO 8bINOJHUIL KOMNIIEKCHOe 3a0aHue.
Ilokasan omauuyHvle yMeHUsI 8 DAMKAX OCB0EHHO20
yuebHo20 mamepuana, omaudHsle 81a0eHUs HABbIKAMU
NONYYEHHbIX  3HAHUU U  YMEHUll Npu  peuleHuu
npogeccuonanvueix  3ao0a4y. Omeemun Ha  8ce
00NOHUMeNbHblEe 80NPOCH.

4 Cpennuii ypoBEHb CmyOdenm  8bINOIHUN ~ KOMWIEKCHOe  3a0aHue ¢
Hebonbuwumu  HemouHocmsamu.  Iloxazan — xopowue
VMeHUsl, Xopoulue 61a0eHUss HABbIKAMU NPUMEHeHUs.
NONYYEHHbIX — 3HAHUL U YMeHull Npu  peuleHuu
NPOheccUOHANbHBIX  3A0a¥ 6 PAMKAX —YCBOEHHO2O
yuebHoeo mamepuana. Omeemun Ha OOILUUHCIBO
OONONIHUMENbHBIX 8ONPOCOS.

3 MuHuManbHbIN ypoBeHb | Cmydenm — @blnOAHUNL — KOMAAEKCHOE — 3a0aHue ¢
cyujecmeeHHbIMU HeMmoYHOCMAMU. Tloxaszan
Y0081emeopumenvHble YMeHUs, YO08IemMEOPUMENbHOe
8l1a0€eHUe HABLIKAMU NPUMEHEHUsL NOJLYYEeHHbIX 3HAHUUL U
YMeHull npu peweHuu npogheccuoHATbHbLIX 3a0a4 8
PAaMKax — yceoeHHnoeo  yuebnoeo mamepuana. Ilpu
omeemax Ha — OONOJHUMENbHble  BONPOCHL  ObLIO
OONYWEeHO MHO20 HeMOYHOCHell.

2 MuHMMaNbHBIA ypoBeHb | [Ipu 6binoiHenuyu KOMHNIEKCHO20 3A0aHus CMyOeHm
HE JOCTUTHYT NPOOEMOHCMPUPOBAT He0OCMAamoyHblll  YPOBEHb
YMeHUll, He0OCMAamoYHbll YPOBEHb GIAOCHUSA YMEHUAMU

U HasvlKamu npu peweruu npoqbeccuorzaﬂbelx 3a0ay 6

6



Bana YpoBeHb ocBOeHHS Kpurepun oneHuBaHus ypOBHSI OCBOCHHBIX YMEHHUI

pamkax —yceoemnozo yuebnozo mamepuana. Ilpu
omeemax Ha  OONOIHUMENbHLIE  8ONPOCHL  ObLIO
00NYUWEeHO MHOICECMBO HEMOYHOCHEN.

3. Kpurepuu oueHuBaHusi YPOBHSI ¢(hOPMHPOBAHHOCTH AMCHUIIMHAPHBIX
KOMIIeTeH LM i

IIpu ormenke ypoBHS CPOPMHUPOBAHHOCTH JUCHUIUIMHAPHBIX KOMIICTCHIIUN B
paMKax BBIOOPOYHOTO KOHTPOJIA MPU 3a4eTe CUUTACTCS, YTO IOJyYeHHas OICHKa 3a
KOMIIOHEHT TPOBEPSIEMON B TeCTe JUCIUIUIMHAPHOW KOMIETEHIIMU 0000IIaeTcss Ha
COOTBETCTBYIOIININ KOMIIOHEHT BCEX JUCIUIUIMHAPHBIX KOMIIETCHIUH, (DOPMUPYEMBIX B
paMKax JJaHHOW Y4eOHOU NUCITUTIITNHBI.

O6m1as oreHKa ypoBHs c(OOPMUPOBAHHOCTH BCEX JUCIUTIIMHAPHBIX KOMIIETCHIIN T
MPOBOJIUTCS TYTEM arperupoBaHUs OIICHOK, TMOJYYCHHBIX CTYJCHTOM 3a KaXIbIi
KOMIIOHEHT (OPMHUPYEMBIX KOMIICTCHIIUH, C Yy4e€TOM pe3yJIbTaTOB TEKYIIEro |
pyOEKHOTO KOHTPOJISI B BHJE WHTErpaJibHOW OIEHKH Mo 4-X OamipbHOM mmikane. Bce
pPe3yIAbTAaThl KOHTPOJISI 3aHOCATCS B OIEHOYHBIN JIUCT M 3aIOJIHSIOTCS MPErojaBaTesieM
10 UTOTaM NMPOMEKYTOUHON aTTeCTaIINH.

dopma OIEeHOYHOT0 JIUCTA U TPEOOBAHUS K €r0 3alO0JTHEHHIO MIPUBEIEHBI B 00IIeH
gactu ®OC nporpammbl 6akagaBpa.

[Ipu dopMHupoBaHWKM HMTOTOBOM OIIEHKHM MPOMEKYTOYHOM aTTecTalid B BUJE
3a4ETauCIONB3YIOTCA TUIIOBBIE KPUTEPHUM, TpuBeAeHHbIe B o0meit uvactu DPOC
nporpaMmbl OakaaBpa.
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