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1 BBenenue

Pabouas mporpamMmMa 1 QOHJ] OLIEHOYHBIX CPEACTB AUCHUILINHBI «H)XXeHepHBIN aHaIHU3 B
CAE-cuctemax» cocTaBJICHbI B COOTBETCTBHH C TPeOOBaHUAMU (heAepabHOTO rOCy 1apCTBEHHOTO
00pa3oBaTeNbHOrO  CTaHAApTa, YTBEPXKIECHHOTO mpukazoM MwuHoOpHayku Poccuiickoi
Qdenepai , U OCHOBHOW Mpo(eCCHOHATBHONH 00pa30BaTENbHONW MPOrpaMMbl MOATOTOBKU
«TexHoyOrus MalMHOCTPOEHUS» MO HampaBieHUIo noarotoBku «15.03.05 KonctpykTopcko-
TEXHOJIOTHYECKOe 00ecrieueHre MAIIMHOCTPOUTEIbHBIX TPOU3BOJICTBY.

3anaun Ob6ecneyuTh NOATOTOBKY CTYJIEHTOB B COOTBETCTBUU C COBPEMEHHBIMU U
JUCLUIIINHBI NEPCIEKTUBHBIMU NMMOTPEOHOCTAMU MOAPA3ICTICHHUMA
MalIMHOCTPOUTENIbHBIX MPEANPUITHI B 00J1aCTH IPUMEHEHUS
COBPEMEHHBIX aBTOMAaTU3UPOBAHHBIX CPEJICTB KOHCTPYKTOPCKO-
TEXHOJIOIMUYECKON MOJrOTOBKM MPOM3BOACTBA 3a CUET 00YUEHUS
TEOPETUYECKUM OCHOBaM U ()OPMHUPOBAHUS YMEHUI U HABBIKOB.

OCHOBHEBIE OcHOBHbIE NPUHIHIIBI, TIOHATHS YMCJIEHHOT0 NHKEHEPHOI0 aHAJIN3A.
paznensl / Tembl | MeToa KoHe4YHBbIX 3J1eMeHTOB (MKD).: OCHOBHBIC MPUHIIUIIBI U
MUCIUAILINHBI MOHSTUS UHXKEHEPHOTO aHAJIM3a: TPOYHOCTh KOHCTPYKIUH, HANPSIKEHHO-

nedopMUPOBAHHOE COCTOSIHUE, KPUTEPUH paspylieHus. Mcnonbp3oBaHue
YUCJICHHBIX METOJIOB MPU MPOESKTUPOBAHUM KOHCTPYKIIMM U MAILIWH,
bazossie npuniunel KO ananuza. OcHoBHbie maru MKD: naeanuzanus,
TUCKPETHU3AIIHSI, PeIlIeHrne CUCTeMbI TudepeHInaIbHbIX ypaBHEHUH,
Uucnennsiii nHxeHepHbId ananus B cpene CAE Siemens NX. [TocranoBka
3a1aud. Be10Op 01IHOTO W3 BEAYIIUX MPOMBIILICHHBIX PEIIaTeIei:
Nastran, ANSYS, LS-Dyna, ABAQUS a5t BHIOpaHHOTO THITA aHAJIN3a,
Brinonuenue PI'P

HNpeanu3anus reoMeTpudecKoi mojaean u nocrpoenue KJ cerku:
Coznanue reomerpuueckoit CAD-mozaenu (winu cOopkn),
MpeicTaBiIsgIonIel TouHyto U poBYIO Moieib 00bekTa, Mneanuzanus
MOJIEJIN: YIIPOILIEHUE TEOMETPUH, BBIJICTICHHE CEPEIUHHBIX IOBEPXHOCTEH,
JIEJICHUE TeJl ISl JIOKAJIBbHOTO YIPAaBIICHUs Ka4eCTBOM ceTKH, [locTpoenune
KD cetku ¢ ydaeTom crymieHuit B 30HaX HAaUOOIBIINX TPATUECHTOB.
3agaHue CBOMCTB U MaTEPHUAJIOB, 3aKpEIUICHUI U Harpy3oK. O1eHka
KaudecTBa ceTku, Bemmonnenue PI'P

MeToabl NOMCKA U ONITHMHU3ALUM PellleHUusl. AHAJIU3 U 00padoTKa
pe3yabTaToB: 3anyCcK MOJIENIM Ha pacdeT. 3aBUCUMOCTh BPEMEHHU pacueTa
OT CII0’)KHOCTH MOJEJIN U TuIa aHanu3a. [lonstue cxoquMocTu
yucieHHoro metoja. [louck n ontumuzanus peuenus, [loctopoueccunr.
JleTanbHblil BU3YAJIbHBIM M KOJTMYECTBEHHBIN aHAIU3 pe3yJIbTaToB,
Brimonuenue PI'P

2 IlepeyeHb MVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUsI M0 AUCHUILIHHE (MOYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMHU JOCTHKEHUSI KOMIIETeHIH I

[Ipouecc nuzyuenns nucuuiuinibl «HxeHepHsii ananu3 B CAE-cucremax» HarnpapiieH
Ha (opMupoBaHME cleaylomux KommereHImid B cooTBeTcTBUH ¢ ®T'OC BO u ocHOBHOMU
oOpasoBarenbHON Tporpammoit (Tabnwuma 1):

Tabmuna 1 — KoMmneTeHIM#u 1 MHANKATOPBI UX TOCTHKCHUS



Kon u HaumeHoBaHue WNHaukaTopsl JOCTHKEHUS [Tnanupyembie pe3ynabTaThl
KOMITETCHITH 00yYeHUS TIO0 TUCIUTITNHE
O6menpodeccrnoHambHbIE
OIIK-3 Cnocoben OIIK-3.1 3HaeT npuHIKIIbI, 3HaTh BUAbl HH)KEHEPHOTO
BHEJIPSITH U OCBAUBATh METOJIbI M CPEJICTBA BHEAPEHUS U | aHAN3a, (yHKIIMOHATIHHBIC
HOBOE€ TEXHOJIOTMYECKOE | OCBOEHHUSI HOBOT'O BO3MOYXHOCTH H
obopyoBaHue TEXHOJIOTHYECKOTO kinaccudukanuio cuctem CAE
o0opyI0BaHuUs YMeTh BBIOUpaTh
OIIK-3.2 Ymeer BoIOHpATH cooTBeTcTBYOIUN Ki1acc CAE
Tpebyemoe 00opyaoBaHuE AJIst CUCTEMBI JJISl PEeIICHUS
MIPOBEACHUS TEXHOJIOTUYECKOTO | 3aJJaHHOM 3a7a4uM, BBITIOJIHSITH
KOHTPOJISI U U3TOTOBJICHHUS WHXEHEePHBIN aHaIHU3
JeTanel MalMHOCTPOCHUS YMeTh BBINOJIHATH TOCTAHOBKY
OIIK-3.3 Brnageet HaBBIKAMH 3a7a4d  aHaJM3a, pacyer u
OILICHKHU XapaKTEPUCTHUK MOCTOOPabOTKY pe3yIbTaToOB
TEXHOJOTHYECKOT0
o0opymoBaHUs

3 MecTO JUCUMILIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTeibHOI NMPOrpaMMbl

Hucuunnuna «Wwxenepusiii ananuz B CAE-cuctremax» wusydaercs Ha 2 Kypce, 3
ceMecTpe.

JlucrmiinHaa BXOAWT B cocTaB 0yioka 1 «/uciurumabl (MOTyJIN)» U OTHOCHUTCS K 0a30BOMA
YacTH.

Jlist ocBOEHUST TUCITUIUIMHBI HEOOXOIMMBI 3HAHWS, YMEHHWS, HABBIKM M / WIH OIBIT
MPAaKTHYECKON JesTeNbHOCTH, c(hOpMHUpPOBaHHBIE B MPOIECCe U3YUYEHUS AUCUUILUINH / MPAKTHK:
«Crneukype no paboueit mpodeccum.

3HaHMUS, YMEHHS M HaBbIKM, C(HOPMUPOBAHHBIE TMPU HU3YYCHUHU JUCIUILIAHBI
«Mnxenepusiii ananmus B CAE-cucremax», OyayT BocTpeOOBaHBI IPU U3YYSHHH TOCIIETYIONIIX
JUCHUIUINH: «DJEKTPOTEXHUKA U DJIEKTPOHUKa», «Pexymmii uHCTpyMeHT», «OCHOBBI
TEXHOJIOI'MH MAIllIMHOCTPOEHUs», «MeTaimnopexyne cTanku», «lIporpaMmmupoBanne Ha cTaHKax
¢ UITY B CAM-cucremax», «OCHOBBI TPOMBIIIICHHOW aBTOMATHKU W POOOTOTEXHUKHY,
«ABTOMAaTH3alUs TPOU3BOJICTBA», «AJTUTHUBHBIC TEXHOJIOTUNY, «TeXHONOTHH IUPPOBOTO
POU3BOJACTBaY, «IlepcrnekTuBHBIE METOABI 00pabOTKI», «MeToabl 00pabOTKH MOBEPXHOCTEM».

Hucuunnuna «uxenepusii ananu3 B CAE-cucremax» B paMKax BOCIHTATEIbHOU
paboThl HampaBlieHa Ha BOCMUTaHHE YYBCTBA OTBETCTBEHHOCTH HJIM YMEHHUS apryMEHTHPOBATD,
CaMOCTOSITENIbHO MBICIIUTh, Pa3BUBAET TBOPUECTBO, MPO(EeCCHOHAIBHBIE YMEHHS MM TBOPUYECKU
Pa3BUTOMN JTUYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 3a BBIMIOJIHEHUE Y4eOHO-
IIPOM3BOJICTBEHHBIX 3a/1aHUM U T.[.

4 O0beM TUCHMILUIMHBI (MOIYJISA) B 3a4€THBIX eIHHUIAX € YKA3aHUEM KOJIN4YeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy o0y4aomuxcs ¢
npenoaaBaresieM (Mo BUAAM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEJILHYI0 PadoTy
00yyarImmuxcs

O61as TpyA0eMKOCTh (00beM) AUCHUIUINHBI cocTaBisieT 3 3.e., 108 akax. gac.
Pacnipenenenne o0bemMa JUCHMIUIMHBL (MOAYJSl) IO BUAAM YYEOHBIX 3aHITHH
MPEJICTABJICHO B TaOHIIC 2.
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Tabnuna 2 — O0beM TUCIUIUIMHBI (MOIYJISI) TIO BHJIaM YUSOHBIX 3aHITHIA

O0BEM QUCIIUILINHEL Bcero
aKaJeMHUYECKUX
4acoB

OO6miast TpyJ0€MKOCTh TUCIIUTUTHHBI 108

KonrakTHas aynuropHasi padoTa 00y4aromuxcs ¢ npenogaBarejiemM 32

(1o BUAAM y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSl JIEKIIMOHHOTO THNAa (JCKIMM M WHbIE ydeOHble 3aHsATHS, | 0

MpeayCMaTpUBAIOIIUe MPEUMYILIECTBEHHYIO nepeaavy yaeOHOM

nH(pOpMaIKU MeJarornyeCKUMHA pabOTHUKAMU )

3aHSITHSI CEMHMHAPCKOr0 THMA (CEMHHApBI, MNPAKTUYECKUE 3aHATHS, | 32

MPaKTUKYyMbl, JabopaTOpHble  pPabOThl, KOJJIOKBUYMBI W  HWHBIE

aQHAJIOTUYHBIC 3aHATHUS )

CamocrosiTesibHast padota oOydarmuxcsi M KOHTaKTHas padorta, | 76

BKJIIOYAIOIIAsl TPYNIOBBIE KOHCYJbTAIlMW, HWHAWNBUIAYAJIbHYIO padoTy

oOydaromuxcst ¢ mpernofaBaTelssMd (B TOM YHCIE HWHIWBHUIYaTbHBIC

KOHCYJIbTAIlMK); B3aMMOJICUCTBHE B DJJIGKTPOHHON HWHGOPMAIIMOHHO-

o0pa3oBaTeNbHOU Cpesie By3a

[IpomexxyTouHas aTTecTaiusi 00y4aronumxcsi — 3a4eT ¢ OIEHKON 0

5 Coaepxxanue TMCUUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeIEeHHOT0 HA HUX KOJIHYeCTBAa aKAIeMUYEeCKUX YACOB M BUJ0B y4eOHOI

padoThI

Tabmuma 3 — CTpykTypa B CoiepKaHUe TUCIMILTUHBI (MOJTYJIsT)

HaumeHnoBanue pa3nenos, TeM U
CoZepKaHUE MaTepuaa

Bupl yueOHO# paboThI, BKIIFOUAs
CaMOCTOSTENIbHYIO paboTy 00yJarommxcs 1
TPYAOEMKOCTH (B Yacax)

KonTakTHas paboTta mpenoaaBarens ¢ CPC
oOydJaronmmMucs
Jlexumu | Cemunapckue | JlabopatopHbie
(mpakTHUYEeCKue 3aHATUA
3aHATHUSA)

ajemenToB (MKD).

OcHOBHBIE INPUHIUIBI MOHATUA YUCJICHHOT0 HHXKCHCPHOI'0O aHAJIM3a. MCTOI[ KOHCYHBbIX

OcHOBHbIE IPUHIMUNBI U TIOHATHSA
HMHKEHEePHOr0 aHAJIN3a: NPOYHOCTh
KOHCTPYKUMIi, HANIPSIZKEHHO-
neopMHPOBAHHOE COCTOSTHUE,
KPHUTEPUH pa3pylIeHusl.
Hcnoab30Banne YMCIeHHBIX METO/10B




NPH MPOEKTHPOBAHUM KOHCTPYKIMH U
MAIIMH.

baszoBbie npuauunbl K9 ananusa.
OcHoBable maru MK9J: npeanuzamus,
AUCKPeTHU3alMs, PelIeHue CUCTeMbI
Au(ppepeHuATBLHBIX YPABHEHUI.

YucieHHbIH HHKEHEPHbIH aHAJIN3 B 4
cpene CAE Siemens NX. IlocranoBka
3aga4n. Bei0op ogHOro M3 Beaymmx
NPOMBbILVIEHHBIX pemiaTesei: Nastran,
ANSYS, LS-Dyna, ABAQUS nas
BbLIOPAHHOTO THUIIA aHAJIM3A.

Breinmoanenue PI'P

13

Npeanuzanus FCOMeTpH‘leCKOﬁ MOJA€C/IN U MMOCTPOCHUE K3 cerkn

Co3nanne reomerpuyeckoii CAD- 6
Mojaeu (uam cOOpKu),
NpeACTABJISIIONIEH TOYHYI0 IM(PPOBYIO
MOJeJIb 00bEeKTA.

HNneanusanusi MogeIu: ynpoueHme 6
reoMeTpHH, BblJeJIeHHEe CepeIuHHbIX
IOBEPXHOCTEH, JeJIeHue TeJI s
JIOKAJILHOTO yIIPaBJIeHUsI KAYeCTBOM
CEeTKH.

IHocTpoenne KJ ceTku ¢ yuerom 6
CryIIeHU# B 30HAX HAUOOJIbIINX
rpaJMeHToB. 3alaHNe CBOMCTB 1
MaTepHAJIOB, 3aKPeNJIeHU U
HArpy3ok. OneHka Ka4ecTBa CeTKH.

Brinoanenue PI'P

13

MeToabl NONMCKA U ONTUMHU3ANNH PellleHUusl. AHAJIU3 U 00padoTKa pe3yibTaTOB

3anyck MoJeJId Ha pacyer. 6
3aBHCHMMOCTH BpeMeHH pacyeTra oT
CJIOKHOCTH MOJEJIM M THIIA aHAJIHN3A.
ITonsiTHE CXOAMMOCTH YHCJIEHHOIO
MeTtoaa. Ilouck M onTuMHU3anKsA
peuienus.

IMocTnpoueccunr. JleraabHblil 4
BHU3YAJbHbIH U KOJIMYECTBEHHbIN
aHaJn3 pe3yJabTaTOB.

Brimosnenune PI'P

13

HNUTOI'O no aucuuminue 32

76
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6 BueaynuTopHasi caMmocTosiTeJIbHAA Pa0d0Ta 00y4aIOIMXCH MO JMCUMUILINHE
(MoayJ110)

[lpy  TUTAHUPOBAaHMHM  CAMOCTOSATENBHOW  pabOTBI  CTYACGHTY  PEKOMEHIYeTCs
PYKOBOJICTBOBATHCS CJICIYIOIINM PACIpeIeICHUEM YaCOB Ha CAMOCTOSATEIIbHYO paboTy (Tabmuia
4):

Tabmuia 4 — PexomeHIyemMoe pacupeiesieHue YacoB Ha CaMOCTOSTEIbHYIO paboTy

KomnoHeHTBI caMoCTOSITEIbHON PadoThI KosnnuyectBo yacos
N3yueHne TeopeTuueckux pa3aesoB AUCHUIIIMHbI 37
Brinosnenue otdera M moAroToBka k 3amurte PI'P 39

7 OueHoYHBbIE CPeCTBA JJIS MPOBEACHUS TEKYILIEero KOHTPOJISA M POMEKYTOYHOM
aTrecTalMy 00y4arOIIMXCH MO JUCUMUILINHE (MOTYJIIO0)

@OHJ, OLIEHOYHBIX CPEACTB JUIsl MPOBEACHMUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH U
IIPOMEKYTOYHOM aTTeCTaluu npeacTasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUalioB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3YJIbTATOB O0YUEHUS 110 TUCHUIUINHE (MOAYIIIO), IPAKTUKE XpaHUTCS Ha Kadeape-
pa3paboTurke B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-meToauyeckoe u MH(GOPMANHOHHOE O0ecTeyeHre TUCHUILUIUHBI (MO1YJIA)

8.1 OcHoBHas nuTeparypa
1. Komsixanos, [I.I'. I[IpoextupoBanue u ananu3 B NX: yueoHoe mocobue / JI.I". Konprxanos.

Komcomonsck-Ha-Amype: PI'BOY BO «KHAI'TY» , 2016. - 168 c.

2. bytko, A. O. OcnoBsl monemupoBanust B CAIIP NX [DnekTponHsIii pecypc]:YueOHOoe
nocooue / A.O.bytko, B.A Ilpynaukos, I'.A.LlpipkoB, 2-¢ u3a. - M.:HUL] UTHOPA-M,
2016. - 199 c. // ZNANIUM.COM : s1eKTpOHHO-OMOIMOTEYHAsT cUcTeMa. — Pexum
nocryna: http://www.znanium.com/catalog.php, orpanuuenHslii. — 3ari. ¢ skpaHa.

8.2 JlononHuTtenpHas JIUTEPATYpa
1. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUpOBaHus : yueOHuk / mox pex. A. I1. Kapnenko.

— Mockga : UH®PA-M, 2020. — 329 c., [16] c. uB. un. — (Bricmee obpazoBanue:
bakanaBpuat). - ISBN 978-5-16-010213-9. - Tekct : nsnektpoHHbii. - URL:
https://znanium.com/catalog/product/1059303 (mata oOpamenus: 26.01.2022). — Pexum
JOCTyTA: 1O TOJITUCKE.

8.3 MeTtoandeckue yKa3zaHHs sl CTYACHTOB 110 OCBOCHHUIO AUCIUIUINHBI
[Ipu m3ydeHUH IUCHUIUIMHBI OOYYaIOMIMMCS IIeTIeCOO0Pa3HO BBIMOJIHSITH CIEIYIOLIHE
PEKOMEHJalNH:
1. M3ydenue y4eOHOW AUCIUTUIMHBI JOJDKHO BECTUCH CHCTEMATHYECKH.
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2. Tlocne m3yueHHUs: Kakoro-au0o paszena Mo y4eOHHMKY WJIM KOHCIIEKTHBIM MaTepuaniam
peKOMeHyeTcs o naMsIT! BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI,
OTIpEAEIICHUS, TOHATHS pa3zena.

3. Ocoboe BHUMaHHWE CIEIYyeT YIEIUTHh BBHIMOJHEHUIO pacueTHO-rpaguyeckux pador,
BBITOJIHEHHUIO TOMAIIHUX 3aIJaHUH MO MPAKTUYECKUM 3aHATHSIM.

4. Bcs TeMaTHMKa BONPOCOB, M3YYaeMBIX CaMOCTOSTENBHO, 3aJaeTcsi Ha 3aHATHIX
nperonaBateneM. MM ke Har0TCd WCTOYHUKK (B TEpPBYIHO oOYepenab BHOBb W3-
JJAaHHBIE B TIEPHOANYECKOW HAY4YHOH JHMTEepaType) IUid Oosee AETaTbHOTO IMOHWMaHHMS
BOIIPOCOB, 03BYUEHHBIX Ha 3aHITHU.

8.4 Tlepeuenp pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTu «MHTepHETY,
HEOOXOIUMBIX JUISI OCBOSHHSI TUCIIUTUTHHBI (MOTYJIsI)
1. Hudposoii obpazosarenbusblii pecypc IPR SMART https://www.iprbookshop.ru/

DNeKTpOHHO-O0MOIMOTeYHas cucTeMa znanium.com https://znanium.com/
bubmuorexa PODU http:// www.rtbr.ru/rffi/ru/library

Hayunas snexkrponnast oubnuoreka \\\"KubepJlennnka\\\" https://cyberleninka.ru/

A

Enunoe oxHO poctyna k nH(GOpMAIMOHHBIM pecypcam http://window.edu.ru/

8.5 JluueH3smoHHO€ W CBOOOJHO paACHpPOCTpPaHAEMOE MIPOrpaMMHOE OOeCIeUCHHE,
UCTIONB3YEMOE TIPH OCYIIECTBICHUH 00pa30BaTENLHOTO MpoIiecca Mo TUCIUTUINHE

Tabmuna 5 — [lepeuenp UCHOIB3yEMOTr0 MPOrPaMMHOT0 00eCieYeHusI

Hanmenosanme 10 PexBu3uThl / YCJI10BHA UCIIOJIB30BaAHUA

NX Academic Perpetual License v2 | Jluniensus, Installation Number: 1252056 ot 23.12.2010

9 OpraHu3anMOHHO-IIEJATOTHYeCKHe YCIOBHS

Opranuzanusi 00pa30BaTENBHOrO TpoOLECcca pPEryIaMEHTHUPYETCsl Y4eOHBIM IIJIAaHOM U
pacricanueM y4eOHBIX 3aHATHU. S3bIk 00yueHus (mpenomaBaHusi) - pycckuid. [Iyst BceX BUIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABINBAETCS IPOAOKUTEIBHOCTEIO 45 MUHYT.

I[Ipu  dopmupoBaHMM CBOEH HWHAMBUAYAJTBbHONH  00Opa3oBaTEIbHOW  TPACKTOPHH
06yqa101u1/117lc;1 HUMCECT IPaBO Ha MEpe3aucT COOTBCTCTBYIOIUX AUCHHUIUINH U HpO(I)CCCI/IOHaHLHBIX
MOJlyJIel, OCBOEHHBIX B IIPOIECCE MPEALIECTBYIOMIEr0 O0y4YeHHs, KOTOpbIM OCBOOOXKIaeT
00ydaromierocs 0T He0OX0IUMOCTH UX TOBTOPHOTO OCBOCHHS.

9.1 OOpa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIl mpolecc MNpU MPENoJaBaHUU Kypca OCHOBBIBAETCS Ha MCIIOJIb30BaHUU
TPaJWLIMOHHBIX, WHHOBAIMOHHBIX M WH(GOPMAIMOHHBIX OO0pPa30BATEIbHBIX TEXHOJIOTHIA.
Tpaguumonnsie 00pa3oBaTeNbHBIE TEXHOJOTMM MPEJCTABICHBI JEKIUSAMH W CEMHHAPCKUMU
(mpakTUYeCKUMU) 3aHATUSIMU. MIHHOBallMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH HCTIOIB3YIOTCS B
BUJIC IIMPOKOTO TNPUMEHEHHUS AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHMA.
Uudopmanmonusle  0o0pa3oBaTeNbHbIE TEXHOJOTHMH  pEaTM3yIOTCS IyTeM AaKTHUBU3ALUU
CaMOCTOSITENIbHOW PabOThI CTYZCHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.


""https:/www.iprbookshop.ru/"/"
""https:/znanium.com/"/"
"http://www.rfbr.ru/rffi/ru/library/"
""http:/window.edu.ru/"/"

9.2 3aHATHS CEMMHAPCKOI0 THIIA

CemMuHapCKUE  3aHATUS  TPEACTABISAIOT  COOOW  JCTANM3ALMUI0  JICKIIMOHHOTO
TEOPETUYECKOr0 MaTepuana, MPOBOAITCS B IENSIX 3aKpPEIUICHHS Kypca U OXBaThIBAIOT BCE
OCHOBHBIE pa3/IeIbl.

OcHoBHOW GOpMOIl TpOBENEHUST CEMHHAPOB SBISIETCS O0OCykIeHue Hamboee
POOJIEMHBIX U CII0KHBIX BOIPOCOB IO OTACIBHBIM TEMaM, a TAKXKe pa300p MPUMEPOB U CUTyaIui
B AyJIUTOPHBIX YCJIOBHSIX. B 00S3aHHOCTH MpemnojaBaTeNs BXOMAT: OKa3aHHWE METOIUYECKON
TIOMOIIIY ¥ KOHCYJIBTUPOBAHKE CTYJCHTOB 110 COOTBETCTBYIOIIMM TeMaM Kypca.

AKTHBHOCTh HA CEMHHAPCKUX 3aHATHUIX OIICHUBACTCS IO CIEAYIOIUM KPUTECPHUSIM:

- OTBETHI HA BOIIPOCHI, TpE/IaraeMble MPEToaaBaTeIeM;

- y4acTue B AUCKYCCHUSX;

- BBITIOJTHEHUE MTPOSKTHBIX U MHBIX 33 IaHHIA;

- aCCUCTUPOBAHUE MPEIOIaBATENI0 B IPOBEACHUH 3aHITUH.

OTBeT N0KEH OBITh apTYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIONKHBIM, COICPIKATh
CCBUIKU HA MCTOYHHKH.

Jlokitagel ¥ OMIIOHUPOBAHUE JOKJIAJOB MPOBEPSIOT CTENEHb BJIAJICHUS TCOPETHUCCKHM
MaTepuaIoM, a TAKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUH.

OrneHrBaHME 3a/I1aHNH, BBIITOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJAHUT B HAKOTUICHHYIO
OLICHKY.

9.3 CamocrosiTesqibHAsA padoTa 00y4aromUXCcs M0 JUCHUILIHHE (MOIYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOLECC aKTUBHOTO, LEJIEHANPABICHHOIO
npuoOpeTeHusl CTYJAEHTOM HOBBIX 3HAHUH, yMEHUH 0€3 HemoCpPeJCTBEHHOIO0 Yy4acTus
npenojaBaTessi, XapaKTepU3YIOMIMKCS TNPEJAMETHOW  HAmpaBlIEHHOCTHIO, 3((HEeKTUBHBIM
KOHTPOJIEM U OLIEHKOW Pe3yIbTaTOB JEATEIbHOCTH 00yUaroIerocs.

Llenu camocTOSTENEHON pabOTHI:

- CUCTEMATH3alHs U 3aKPEIJICHUE TOJYyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriry0JieHre U pacIiipeHne TEOpPeTHUECKUX 3HaHU;

- (hpopMupoBaHNEe yMEHHUI UCIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTALHIO,
CIELHUANIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJICHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (¢opMHpOBaHME CAMOCTOSTEIBHOCTH  MBIIUICHHUS, TBOPUYECKOW HHHUIIUATHBBI,
CHOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aIiiy;

- pa3BUTHE UCCIIEOBATEIbCKUX YMEHUMN U aKaJIeMUUECKUX HABBIKOB.

CamocrodTrenbHas paboTa MOXKET OCYILECTBJIATHCS MHAMBHUIYaIbHO WM IpyNIaMu
CTYZICHTOB B 3aBUCUMOCTH OT LI€JH, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMAaTHKHU.

TexHomorust  OpraHu3alMM  CaMOCTOSITEIBHOM  paOOThl  CTYAEHTOB  BKJIHOYAET
UCNOJIb30BaHNE MH()OPMAITMOHHBIX U MAaTEPHATIBbHO-TEXHUUYECKUX PECYPCOB YHUBEPCHUTETA.

KoHTponb pe3ynpTaTOB BHEAYAMTOPHOW CAMOCTOSTEIBLHOM pabOThl CTYJCHTOB MOXET
MPOXOAUTH B MUCbMEHHOM, YCTHOM MM CMEIIaHHOH (Gopme.

CTyneHTbl JOJKHBI HNOJXOAUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaXKHEHIIeMy
CPEICTBY 3aKpEIUICHUA U Pa3BUTUS TCOPETUYECKUX 3HAHMI, BRIpAOOTKE €IUHCTBA B3IVISJIOB Ha
OTJEJIbHBIE BONPOCHl Kypca, HPUOOPETEHUs OIpPECIICHHBIX HAaBBIKOB M HCIOJIb30BAHUSA
npo¢eccCUOHATBHON JINTEPaTyPhI.

9.4 MeTtoan4yeckue yKasaHus 1Js 00y4arOmUXCH M0 0CBOCHUIO TUCIUILIHHBI
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[Tpy m3yueHUH IUCHMIUIMHBI OOY4YaOUIMMCS 1€JIeCO00pPa3HO BBIMOJIHATH CIEAYIOIINE
pEeKOMEHIaluu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOJKHO BECTUCH CUCTEMAaTHUECKH.

2. Ilocne n3ydeHus: Kakoro-iu0o pasaena no yueOHUKY MM KOHCIIEKTHBIM MaTepuaiam
PEKOMEHyeTCs 110 TaMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMHHBI, ONPECTICHHS, TOHATHUS pa3iena.

3. Ocoboe BHUMaHHE CIIEIYEeT yIEIUTh BBIMOIHEHHIO OTYETOB 110 PAKTUIECKUM 3aHATHSIM
Y MHJMBHIyaJIbHBIM KOMIUIEKCHBIM 3a/IaHUSIM HA CAMOCTOSITENIbHYIO PaboTy.

4. Best TemaTMka BONIPOCOB, HW3YyYaeMBIX CaMOCTOSITENBHO, 3aJaeTcs Ha JIEKIUSIX
npenojaBareneM. MM ke Ja0TCsd HCTOYHMKH (B TEpBYIO oOdepelb BHOBb H3JaHHBIE B
MEPUOINIECKON HAay4YHOW JuTeparype) s Oollee JETaNbHOTO IMOHHMAaHHUS BOIIPOCOB,
03BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosATenbHON TPOPAOOTKE Kypca 00ydaromuecs T0JDKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNeHHs U (haKThI;

- IOBTOPUTH SaKOHCHCKTHpOBaHHBIﬁ Ha JICKOHMOHHOM 3aHATHH MaTCpUal U JOIIOJIHHUTD €ro
C Y4€TOM PEKOMEH/I0BAaHHOH 110 TaHHOH TeMe JINTepaTyphl;

- U3YYUTb pCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UChl, aHHOTAlIlMW U KOHCIICKTLI
HaunOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBITIOJIHATE 3a/laHUA, aHAJIOTHYHBIC NIPEAJIaraCMbIM Ha 3aHATHUAX,

- HCTOJIB30BATH JJIs1 CAMOIIPOBEPKU MaTepUabl POHAA OLIEHOYHBIX CPEJCTB.

10 Onucanue MaTepuaJIbHO-TEXHHYECKOI0 o0ecneyeHus1, He00X0AMMOro IIst
ocyliecTBJIeHHS 00Pa30BaTeIbLHOIO MPoLecca Mo AMCUUILINHE (MOTYJII0)

10.1 Y4yeOHO-1200paTOpHOE 000OPYI0OBAHUE

Tabmuia 6 — [lepeuens 00opymoBaHUs J1aA0OPATOPUU

Aynuropus | HaumeHnoBanue Hcnons3zyemoe o6opyaoBaHue
ayJIMTOpUU
(;1aGoparopun)
423/3 Jlab6opatopust CAITP | 10 Ilepconansubix 9BM (intel Core 15, 8I'b O3V, 1I'b

Buneo) 1 [lepconansaas 9BM npenonaBarens; 1
MynpTUMeAMIHHBIN TPOEKTOP C MHTEPAKTUBHBIM
AKpPAHOM;

429/3 Jlaboparopus CAIIP | 10 Ilepconansubix OBM (intel Core 15, 8I'b O3V, 1T'b
Buneo) 1 Ilepconansnas 9BM npenogasatens; |
MynbTUMEAMIHBIA TPOEKTOP ¢ UHTEPAKTUBHBIM
AKpaHOM;

10.2 Texnu4eckue u 3J1eKTPOHHbIE CPeICTBA 00yUeHHS
OTCyTCTBYIOT
11 Huble cBeneHus

MeToauuyecKue PEKOMEHAAMHA 110 Oﬁy'lEHI/IIO JIMII ¢ OTPAHMYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

OcBocHue JHUCIHUITIIMHBI 06y‘-IaIOH_[I/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbBA
MOJKET OBIThH OpraHu30BaHO KaK COBMECTHO C ApYTHMMH O6y‘IaIOH_[I/IMI/ICH, TaK U B OTACIIBHBIX
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rpynmnax. [Ipennonaratorcs cenyanbHble YCIOBUS IS TOTyYeHHs 00pa30BaHMsI 00yUIarOIUMHCS
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBSL.

ITpodeccopcko-neqarorndeckuii CocTaB 3HaAKOMUTCS € TICHUXOJIOT0-(PU3HOIOTHYECKUMU
0COOEHHOCTSIMU 00YyYaIOUINXCS HHBAIHUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBS,
WHAVBUIYAIBHBIMH  TIpOrpaMMaMu  peaOWIuTaluyd WHBaMWAOB (mpu Hamwuuu). [lpum
HEO0OXOJIMMOCTH OCYILECTBISIETCSl JOIMOJHUTENbHAS TMOJAEpKKA IMPENOoJaBaHUS ThIOTOPAMH,
IICUXOJIOTaMH, COLTUAIbHBIMU paOOTHUKAMHU, IPOLIEAIIMMU NOATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToAMYECKUMHU pekoMeHmanusiMu MunoOpHayku PD (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce mMpeArnojaraeTcsi MCHOIb30BaTh COIMAILHO-aKTHBHBIE U
pedreKkcuBHbIE METOAbl OO0Y4YEHHS, TEXHOJIOTMU COLUOKYJIbTYpPHOM peadMIUTaluu C LEbIo
OKa3aHUs NOMOIIM B YCTAHOBJICHHU IIOJIHOLUEHHBIX MEXINYHOCTHBIX OTHOLIEHWH C APYTHMU
CTYJEHTaMH, CO3JaHMH KOM(OPTHOTO NCHXOJIOTUYECKOTO KJIMMara B CTYJEHYECKOW TIpyIIIe.
ITonb6op u paszpaboTka y4eOHBIX MAaTEpPHAJIOB TMPOU3ZBOIATCA C YYETOM IPEAOCTABICHUS
MaTepuaia B pa3InyHbIX (opmax: aynuaibHOW, BU3YyaIbHOM, C MCIOJb30BaHUEM CIEIHMATIbHBIX
TEXHUYECKUX CPEJICTB U MH(POPMALIMOHHBIX CHCTEM.

OcBoenne nucuuiuivHbl jgunamMu ¢ OB3 ocymiecTBisieTcsi ¢ UCHOIb30BaHUEM CPEICTB
oOyueHHs OOLIEro ¥ CHEUMATbHOTO Ha3HaueHHsl (MEPCOHAIBHOTO U  KOJUJIEKTUBHOTO
UCIOJIB30BaHus). MaTepuanbHO-TEXHUYECKOE 00ecrieueHre nMpeaycMaTpuBaeT IpUcocodieHre
aynuTopuil K Hykaam jaun ¢ OB3.

dopma npoBeACHUs aTTECTAllUK JUIsl CTYJAEHTOB-UHBAIMJIOB YCTAHABIMBACTCS C YUETOM
MHIMBUAYAIBHBIX Ncuxopu3niyeckux ocodennocreit. /s cryaentos ¢ OB3 npexycmarpuBaercs
JnocTynHast popma npeaocTaBiIeHUs 3a/1aHui OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TICYaTHOM WJIM 3JIEKTPOHHOH hopMe (1151 JIUI] ¢ HAPYLIEHUSMHU OIIOPHO-/IBUT'ATEIBHOTO
amnmapara);

- B IMe4aTtHOW ¢opMe MM D3JIEKTPOHHOM (opMe C yBeIMYEHHBIM HIPUPTOM U
KOHTPACTHOCTBIO (IS JIUI] C HAPYLIEHUSIMH CITyXa, peUH, 3peHUs);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIIYX (JUIs JIUIL C HAPYLICHUSIMU 3PEHUS).

CryneHTaM C HHBAJUIAHOCTBIO YBEJIWYMBAETCS BpEMs Ha IOJArOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[ns Takux CTYJEHTOB MpeaycMaTpuBaeTcs JOCTymnHas Qopma
IPEIOCTABIICHUS] OTBETOB Ha 33aHUS, & UMEHHO:

- MUCbMEHHO Ha OyMare wjin HabOpOM OTBETOB Ha KOMIbIOTEPE (/17151 JIULI C HAPYIICHUAMHU
ciIyxa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHNEM YCIYT acCUCTEHTa (s
JIMI] C HApYLIEHUSIMU OIIOPHO-JBUTATEIBLHOTO allapara);

- YCTHO (7S JIUL C HAPYIICHUSIMU 3PEHHsI, OIOPHO-IBUTATEIHHOTO anmnapara).

[Ipu HEoOXxoauMOCTH s OOydarolUXCsl C MHBAJUIHOCTBIO IMPOLEAypa OLICHWBAHUSA
pe3yNbTaTOB 00YUYEHHS] MOXKET MPOBOJUTHCS B HECKOIBKO 3TAIOB.



12

[Tpunosxenue 1

P®OH/I ONEHOYHbLIX CPEACTB

o TMCIHMIIJIMHE

«Nnxenepunblii ananau3 B CAE-cucremax»

HaHpaBHCHI/Ie IIOATOTOBKH

15.03.05 KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieueHre MalIMHOCTPOUTEIIFHBIX IIPOU3BOJICTB

HamnpaBnenHocTh (mpoduip)
00pa3oBaTeNbHON POTPAMMBI

TexHomorus MAallTMHOCTPOCHUA

KBanuduxanus BelTycKHUKA

bakanasp

['on wHawama moxaroroBku (10
y4eOHOMY ILIaHY)

2020

dopma o0yueHHs

Ounas ¢popma

TexHomorust 00y4ueHus TpaguunonHas
Kypc Cemectp TpynoemMkocTs, 3.€.
2 3 3

Bun npomexxyTodHon
aTrecTaluu

O6ecneunBaroiiee moapa3acieHue

3ayeT ¢ OLEHKOH

Kadenpa «Cucrembl aBTOMaTU3MPOBAHHOTO
IIPOEKTHUPOBAHUS»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHsI 110 JUCHUILIMHE (MOY110),
COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHUKCHUS KOMHeTeHHI/Iﬁ

Tabmmma 1 — KoMIeTeHIIMN 1 HHAMKATOPHI MX JOCTHXKCHHMS

Kox u HaumenoBanue
KOMIIETCHIINU

I/IH}]I/IKaTopI)I JOCTHIXXCHUA

[Inanupyemslie pe3ysIbTaThl
00y4YeHHs MO JUCLUIUINHE

Oo6menpodeccnoHanbHbIC

OIIK-3 Cnocoben
BHE/IPSITH U OCBAUBATh
HOBOE TEXHOJIOTHUECKOE
obopyoBaHue

OIIK-3.1 3HaeT npuHIUIIBL,
METOBI M CPEJICTBA BHEAPEHUS U
OCBOCHHS HOBOTO
TEXHOJIOTUYECKOTO

o0opyoBaHus

OIIK-3.2 YmMeer BbIOMpAThH
Tpedyemoe 000pya0BaHUE IS
MPOBE/ICHUS TEXHOJIOTUYECKOTO
KOHTPOJISI K U3TOTOBIICHHSI
JeTanel MaluHOCTPOCHHUS
OIIK-3.3 Bnaneet HaBbIKaMu
OLICHKU XapaKTePUCTUK
TEXHOJIOTUIECKOTO

o0opyI0BaHUs

3HaTh BUJIBI HH)KEHEPHOTO
aHanu3a, QyHKIMOHAIBHBIE
BO3MOKHOCTH U
knaccudukanuto cuctem CAE
YMmeTh BBIOUpATh
cootBercTByromuil kiacc CAE
CUCTEMBI JIJIsl PEIICHHUS
3aJJaHHOM 3a/1a4H, BHITIOTHATh
VH)KEHEPHBI aHAIN3

YMeTh BBINONHATH MOCTAHOBKY
3a/1auv aHaJIu3a, pacueT u
mocToOpaboTKy pe3yIbTaTOB

Tabymma 2 — [TacmopT GoH/1a OIEHOYHBIX CPEJICTB

KonTpoaupyembie
pa3aeJibl (TeMbl)
AUCHUTLIUHBI

dopMmupyemasi
KOMIIeTeHI U

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

IToxa3zaTeu oneHKH

OCHOBHBIE PUHLIUIIBI U
MOHATHUSI HUHYKEHEPHOT'O
aHanu3a: MIPOYHOCTh
KOHCTPYKULUH,
HaIpsKEHHO-
nedhopMupOBaHHOE
COCTOSIHME,  KpPUTEPUHU
paspylicHus.
Hcnonb3oBanue
YHUCJIEHHBIX  METOJIOB
pu  MPOEKTUPOBAHUU
KOHCTPYKUUU U MalIUH.

OIIK-3

PI'P

JleMoHCTpUpYyET
CIIOCOOHOCTH HCIIOJIB30BATh
YHUCJICHHbIE METOOB MPHU
MIPOCKTUPOBAHUH
KOHCTPYKUUI U MalIUH.

bazosble npunnuner KO
aHasin3a. OCHOBHbBIE
maru MKD:
ueanu3anus,
JTUCKpeTHU3alys,
pELIEeHNEe CUCTEMBbI
nudepeHImaIbHBIX
YPaBHEHUH.

OIIK-3

PT'P

JIeMOHCTpHUpYET 3HaHUE
6a30BbIX MpuHIUIIOB KO
aHamM3a

YucneHHbId

OIIK-3

PI'P

JleMoHCTpHUpYyET
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VHXCHEPHBIA aHAINU3 B
cpene CAE Siemens
NX. ITocraHoBKa
3anauyn. Beroop ogHOro
U3 BEYINUX
MIPOMBIIIIJIEHHBIX
pewareneii: Nastran,
ANSYS, LS-Dyna,
ABAQUS nus
BBIOpAHHOTO TUIIA
aHaJIN3a.

CIIOCOOHOCTD BBITTOJIHSATH
IMOCTAHOBKY 3aaa4u U
BBI60p peuiaTcii.

Coznanue
reomerpuueckoit CAD-
Moenu (Ui cOOpKH),
MPEICTABISAIONICH
TOYHYIO LIU(PPOBYIO
MOJ€EIb 00BEKTA.

OIIK-3

PI'P

JleMoHCTpUpYyET
CIIOCOOHOCTH BBIIIOIHSTH
IIOCTPOEHHUE MOJIETHN

Wneanu3anust MOIENH:
YIPOILIEHUE TEOMETPHH,
BBIJIEJIEHHE
CEPEeIMHHBIX
TTOBEPXHOCTEH, JICIICHHE
TEJI I JIOKAJIbHOTO
YIPaBJICHUS Ka4E€CTBOM
CCTKH.

OIIK-3

PI'P

JleMoHCTpUpYyET
CIIOCOOHOCTH BBITIOJTHATH
ujeann3alnio

[TocTpoenne KO cetkun
C YYETOM CTYLICHUH B
30HaX HanOOJBIINX
IpPaJUEHTOB. 3aJaHUE
CBOMCTB U MaTe€pHaos,
3aKpEIUICHUN U
Harpy3ok. OreHka
KauecTBa CETKHU.

OIIK-3

PI'P

JlemoHCTpHUpYyET
CIOCOOHOCTH BBITIOJHSTH
MOCTPOCHUE CETKH

3anyck MOJIeNu Ha
pacuer. 3aBUCUMOCTh
BPEMEHHU pacyeTa OT
CIIO;KHOCTH MOJICIU B
Tuna ananuza. Ilousarue
CXOJIMMOCTH
YHCIICHHOI'O METO/a.
Ilouck u onTUMHU3ALKS
peuieHusl.

OIIK-3

PI'P

JleMoHCTpHUpYyET
CIOCOOHOCTH BBIIIOIHSTH
pacuer

[ToctnpoueccuHr.
JleTanbHBIH
BU3yaJIbHBIN U
KOJIMYECTBEHHBII
aHaJIU3 pe3yJIbTaTOB.

OIIK-3

PI'P

JleMoHCTpHUpYyET
CIOCOOHOCTH BBIIIOTIHSTH
aHaJI3 Pe3yJIbTaTOB
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Bce paznenst

OIIK-3

[IpakTtnueckue | [IemoHcTpupyer
3a7aHuA MPAaKTUYECKOE
HCIIOJIb30BAHUE
COBPEMEHHBIX

MMpOrpaMMHBIX CPEACTB AJIA
YU CJICHHBIX MHXXCHCPHBIX
pacdycToB

2 MeToauveckne MaTepHaJIbl, ONpeessiole NPoue1ypbl OlleHUBAHUS 3HAHMI,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapaKTePHU3yI0LIHe Mpouecc
(¢opMupoBaHus KOMNeTEHIUI

Meroanueckue Matepuaibl, ONMPEAEAIONINe MPoLeIypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB W (WJIM) ONBITA JEATEIHHOCTH, TPEJCTABICHBI B BHUJAC TEXHOJIOTHYECKOW KapThl
JTUCIUTIINHEI (Tabnuma 3).

Tabmuna 3 — TexHonoruueckas kapra

HaumenoBanue Cpoxn HIkana Kpurtepun ouennBanus
OLIEHOYHOI0 BbINIOJIHEHHUS | OLleHMBAHUS
cpeacTBa
3 cemectp

IIpome:xxyTouHasi arrectanust B popMe «3a4yeT ¢ OLEHKON»

[IpakTrueckue
3a/aHus

B Teuenune
cemecTpa

10 6astoB 3a
OJIHY.

10 6amIoB - CTYJIEHT IPABUIIBHO U
MOJTHOCTBIO BBITIOJTHHII MPAKTHYECKOE
3ananue. [lokaszan oTaMYHbIE 3HAHUS U
YMEHHUS B paMKax OCBOEHHOTO y4eOHOTO
MaTepuana.

7 GaJIIOB - CTYJICHT BBITIOJTHUI
MPAKTHUYECKOE 3aJ]aHKe ¢ HETOYHOCTAMU
W/WIIN HE MOTHOCTBIO.

[Tokazan xopolue 3HaHUS U YMEHUS B
paMKax OCBOCHHOTO y4eOHOTO
MaTepuana.

5 6aIoB - CTYACHT BBITOITHUII
MIPAKTUYECKOE 3aJJaHie HE B CPOK.
[Tokazan xopoure 3HaHus U

YMEHHS B paMKaX OCBOEHHOT'O y4eOHOTro
MaTepuarna.

0 6ayoB — 3a7]aHKE HE BHIMOJIHEHO

PacueTHo-
rpadudeckas
pabora

B teuenne
ceMmecTpa

50 6amnoB

50 6amnoB - CTyEHT MOTHOCTHIO
BBITIOJTHIIT 33JJaHUE, TTOKA3aJl OTJIMYHBIC
YMEHHS ¥ HaBBIKU B PaMKaX YCBOCHHOTO
y4e0HOr0 MaTepuaa, KOHTPOJIbHAs
pabota ohopmiieHa aKKypaTHO U B
COOTBETCTBHUH C MPEABSIBIICMbIMH
TpeOOBAHUSAMU.

40 6amoB - CTyAEHT MOTHOCTHIO
BBITIOJTHIII 33JJaHUE, TT0Ka3all XOPOIIHe
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YMEHUS HaBBIKM B PAMKaX YCBOEHHOI'O
y4eOHOTr0 MaTepuasa, HO He CMOT
000CHOBATH ONTHMAaIbHOCTh
MIPEATIOKEHHOTO PEIIeHUs, JOMYIICHBI
OJIHA WJIH JBE€ HETOYHOCTH, €CTh
HEJ0CTaTKU B O(POPMIICHUHU.

25 6amnoB - CTyIeHT MOJTHOCTHIO
BBITIOJIHWI 33JIaHU€, HO JIOMYCTHII
CYIIIECTBEHHBIE HETOYHOCTHU U TpyObIe
OIIMNOKH, HE TIPOSIBIIT YMECHHUS
MPaBUJILHO HHTEPIPETUPOBATH
MOJIyYEHHBIE PE3yIbTaThl, KAYECTBO
oopMIIEeHHUS UMEET HeT0CTAaTOYHbBIN
YPOBEHb.

0 6amnoB - CTyIEHT HE MOJTHOCTHIO
BBITIOJIHWI 33JIaHUE, TIPU 3TOM MPOSIBUIT
HEJOCTAaTOYHBIA YPOBEHb YMEHUN U
HaBBIKOB, a TAK)KE HECIIOCOOCH
MOSICHUTD TTOJTYYCHHBIH pe3ysIbTarT.

HUTOI'O: 110 6amioB

Kputepun oneHku pe3yjbTaToB 00y4eHHs M0 JUCHUIIHHE:

0 — 64 % oT MakcuMaNnbHO BO3MOKHOM CYMMBI OaJIJIOB — «HEYAOBJIETBOPUTEIILHO
(HepoCTaTOUYHBINA YPOBEHD VISl IPOMEKYTOUHOM aTTeCTAllMH MO JUCIUILINHE);

65 — 74 % OoT MaKCHUMalbHO BO3MOXHOW CyMMBI 0aJJIOB — «yJIOBJIETBOPUTEIHLHO» (TIOPOTOBBII
(MUHMMAJIBHBIN) YPOBEHB);

75 — 84 % OoT MaKCHUMalbHO BO3MOXHOW CyMMBI 0AJIIOB — «XOPOIIO» (CpeIHUN YPOBEHD);
85— 100 % oT MakcMMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHO» (BBICOKHUI
(MakCHMaJIbHBIN) YPOBEHB)

IIpuMepsI 3agannil 1y pacueTHO-Tpaduueckoil padoThl

[To naAMBHUAYAILHOMY BapuaHTy 3aaaHus B cpene NX:

1. Coznate 3D Mo€eis 3arOTOBKHU.

2. Coznarb 3D c60pouHyI0 MOJIEH CTAHOYHOTO MPUCTIOCOOICHUS.

3. Pabouee nBuxeHHnE U cOOpKa-pazdopka MPUCIIOCOOICHHUS;

3.1. CmoaenupoBaTh COOPKY-pa3z00pPKy IPHUCTIOCOOJICHNUS,;

3.2. CMozienupoBaTh JIBUXKEHUE 3aKPEIJICHUA-PACKPETICHUS 3arOTOBKHU.

4. BBITIOJIHUTHh CTATUYECKUU aHAIN3 MPUCIOCOOICHUS Ha MPOYHOCTH MIPH
BBINIOJIHEHUH CTAHOYHOM ONEPaINH;

4.1. Co3naTh uaeanu3upoOBaHHYIO0 MOJIETb (TPUCTIOCOOJICHHS U 3aTOTOBKH);
42. Co3gaTh CETOYHYIO MOJieNb  (CETOUHbIE MOJENH  JeTanei
OPUCHOCOOJIEHHST M 3arOTOBKM, COEJIMHEHHSI CETOYHBIX  MOJEIEH,
MaTepHalbl);

4.3. Co3nath pacueTHYIO MOJENb (HayalbHbIE U TPAHUYHBIE YCIOBUS);

4.4. BeimosHUTB pacyeT (rpaduK CXOIUMOCTH);

4.5. BBINOMHUTH aHAIKU3 pe3yJibTaTa pacuera (BU3yalIu3upoBaTh HAMPSXKEHUS
Y TIEpEMEIICHHUS)
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PI/ICYHOK 2 - MomMeHT ABHIKCHUSA 3aKPCINICHUA-PACKPCIICHUA 3aIOTOBKH.

Pucynoxk 3 — CerouyHasi MOJI€Tb C 3aKPEIIEHUEM U HATPYKEHUEM.



18

assembly23_sim2 - Solution 1 Peaynurar #5sembly23_sim2 - Solution 1 Peaynerar
Subcase - Static Loads 1, Cratuuecswi war 1 Subcase - Static Loacs 1. CTaTHHeckni war 1
Nepevewgme - No yanam, Benmana

Hanpsxenue - Mo anemenram, Mo Misecy
Mo 0,000, Make: * 6 177, Eguiutiet = Hmua2(MNa)
Rechoptauus : MepensuleHie - 1o yanam Benuukia

Min. 2 0, Make. © 0.011142, Epam = W
Jledpopmais : Mepeweleme - Mo yanaws Se:

l 0.011142

0.0102135
Ll

Maximum

0.00926498

3nemeHT 9635
6.1769 H/mm*2(MMNa)

0.00835648

0.00742798

0.00640948

! 0.00557098

0,00464249

0.00371399

0.00278549

0.00165699

0.00092049
i q
AOUU Eaivie =
—

Eanrinusl = Hinu"2(MMNa)

Pucynok 4 — Pe3ynbTatsl pacuera
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