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PABOYAS ITPOI'PAMMA JUCHUIL/IMHbI
MO/JIE/TMPOBAHVE Y1 UTH)KEHEPHBIN AHAJIN3 U3AEJIUN
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHH C TPEBOBAHMAMMN ®EJEPAJIBHOI'O
T'OCYJZAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (PI'OC BO)

24.05.02 ITIpoeKkTHpOBaHHE AaBUAIHOHHBIX M PAKETHBIX JBUTaTe/1ei
roz Habopa rpymmsl: 2024

IIporpammy cocraBui:

Kadezapa E2 TEXHOJIOT S Y TTPOM3BOJCTBO APTUJIJIEPUIICKOTO
BOOPYXXEHUA
AnexcaagpoB Anekcanap CepreeBud, CTapIIuii IperiofiaBaTesib

IIporpamma paccMoTpeHa
Ha 3acefiaHnM Kadepbl-pa3paboTurKa
paboueii nporpammel E2 TEXHOJIOT WS U ITIPOMU3BO/ICTBO APTWIIEPUVICKOTI'O BOOPY XEHUA

3aBexyrouuii kKadenpoit VisanoB K.M., A.T.H., ipod.

[Tporpamma paccMoTpeHa
Ha 3aceJ]aHWU BbIMyCKaroLei Kadenpbl

A8 IBUT'ATEJ/IN 1 DHEPI'OY CTAHOBKMU JIETATEJ/IbHBIX AITITAPATOB

3aBenyrouuii Kadenpoii JleuxuH A.A., K.T.H., 0.




PABOYAS ITPOI'PAMMA JUCHUII/IMHBI
MOJE/TMPOBAHUE U MTH)KEHEPHBIN AHAJIV3 U3IE/TAN

Pazgenni padouyeii nporpaMmsl

1. HEJIM OCBOEHUA ANCLHATI/IVHEI

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)XAHUE NVCIUITVIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUSA JVUCHAIT/IVIHBI

5. YYEBHO-METOIMYECKOE 1 THO®OPMAIIMOHHOE OBECITEUEHUE JUCLIUITIIMHBI
6. MATEPVAJIBHO-TEXHWUYECKOE OBECIIEYEHUE NVCLIUITJINHBI

IIpunoxeHus K padoueii mporpaMme JUCHUIUIMHBI
o Tlpunoxenue 1. AHHOTaIWMs paboueii MPOrpaMMmeI

o TIpunoxenue 2. TeXHOJOTHUY U POPMBI 0OyUeHUs
o [Ipunoxenuve 3. @oOHABI OLIEHOUYHBIX CPEZCTB



1. OE/IN OCBOEHUA JNCIIAIIIMHBI

Lenbto 0cBOEHUS AUCLUTIIMHEI SIB/IsIeTCS YOpMUpOBaHUe C/IeAyIOIMX KOMITeTeHLIUI:

IMCK-5.8 — criocobHOCTb MPUMEHSATh CUCTEMBI aBTOMATH3al[UU UHKeHepHbIX pacuéToB (CAE) mpu perenHuu 3azau
ripoheCcCrOHATLHON AesITeTbHOCTH

@DOpMHUPOBAHHIO KOMITETEHIINI CITYKUT [JOCTIIKEHHe C/IeAYIOIHX pe3y/ETaToB 00pa30BaHus:

IICK-5.8

3HAHUA:
METO,ZLI/IKI/I pa6OTbI py CO34aHUH 3JIEMEHTOB dHA/IM3da B CHCTEMAX aBTOMATH3dllUM WMH)XEHEPHBLIX pacueTOB

(CAE) nipu peliieHuu 3a/iau ripodeCCHOHAMBHOM eATebHOCTH. ;;

YMeHuUsL:

[IpuMeHATH cHCTeMbI aBTOMaTH3aL[uK UH>KeHepHbIX pacueToB (CAE) rpu periennu 3aau ripodeccroHaIbHON
JlesiTelIbHOCTU. ;;

HAsblKU:
BhInoAHATH CTaTH'—IeCKHfI, AHHHMHQECKI/II?I, TernJIOBOM aHa/Iu3 I/IS,E[EIII/If/i , d TdK)XXe BBIIIO/IHATb OIITHUMM3AlIMI0 B

CHCTeMax aBTOMaTHU3aluu nH>xeHepHbIx pacyetoB (CAE) npu perieHny 3a7ia4 npogeccroHanbHON JesiTe/IbHOCTH. ;.
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2. MECTO ANCHUIIVIMHBI B CTPYKTYPE OOII BO

JIucuynmzaa MOJEJTAPOBAHUE Y MH)KEHEPHBIN AHAJIV3 U3IEIUAM spnseTcs AUCLMAIIAHOMN
yacTH, popMHUpyeMoii y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOLIEHHUH 0/10Ka 1, MporpamMMBbI MO/JIrOTOBKH TI0
HarpaBsieHHt0 24.05.02 TIpoekmupogaHue asuayuoHHbIX U paKemHblx 0gueamenell.

CopepykaHue OUCLMIUIMHBI SIBASIeTCST jlorndeckum mpogospkeHreM aucturuivie: ITIPOEKTUPOBAHUE C
INPUMEHEHUEM CAD/CAM/CAE-CUACTEM, TEPMO/JNHAMUKA, COITPOTUB/IEHUE
MATEPHAJIOB.

CopepkaHue AUCLIMIIIMHBI sIB/sSleTCsl 0CHOBOW As1 ocBoeHus auctuiimH: CAM ITPOEKTHUPOBAHUE
OBPABOTKMU JETAJIEN TUIIA TEJ/I BPAIIIEHUS HA CTAHKAX C YITY, CAM ITIPOEKTUPOBAHUE
OBPABOTKU KOPITYCHBIX JETAJIEM HA CTAHKAX C UITY, MOJE/IMPOBAHUE ITPOIIECCOB B
KAMEPE CT'OPAHVAI TA3OTYPBUHHBIX JIBUTATEJ/IEM.

Hpe,qBapI/ITEJILHI)Ie KOMIIeTeHI1H, C(I)OpMI/IpOBaHHI)Ie y o6yqa}omer0CH A0 HadaJ/la U3ydeHHus JUCLUTUIMHBIL

¢ OIIK-1 — CrniocobeH MpUMeHSITb eCTeCTBeHHOHAyUHbIe U 00IerH)KeHepPHBIE U 3KCTIEPUMEHTATBHOTO
WICC/IeZJOBaHUS AJIs1 PellleHUsl MH)KeHepHBIX 3a7iau 1podeCcCHOHaIbHON [1esITebHOCTH

¢ TICK-5.13 — CriocobeH IpUMeHSITb CUCTEMBI aBTOMATH3UPOBaHHOTO ipoekTrpoBanvist (CAD) mpu peleHUn
3a7ia4 Tipod)eCCHOHANTBLHOM /IeATe/TbHOCTH

¢ TICK-5.3 — CrniocobeH BBITIOHSTL PaCueThl Ha MPOYHOCTh

e TICK-5.4/24 — CnocobeH pa3pabarbiBath K/ Ha fieTa/u, H3roTaBIMBaeMbIe 0 a/[IUTUBHBIM TEXHOJIOTHSIM,
W3r0oTaB/AMBaTh UX U OL|eHWBATh I10Ka3aTe/y KayecTBa JieTasieil, onyuyeHHbIX 110 aAUTUBHBIM TEXHOIOTUSIM

e [ICK-5.8 — CriocobeH npUMeHsITh CUCTEMb] aBTOMaTHU3alMK MH)XeHepHBIX pacuétoB (CAE) npu pelieHHu
3a/1au MpoQe CCOHATBLHOM [1eSITeTbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE JUCIHUII/IMHbI

OG611jast TPYIOEMKOCTh JUCLIMIUIMHBI COCTaBiseT 3 3.e., 108 u.

3.1. Copepxanue (JUJAKTHKA) JUCLUTTHHBI

KYPC

CEMECTP

AyauropHbIe
3aHATHA
B KOHTaKTHOH
dopme

HaumeHoBaHue Pa3fesioB M JUAAKTHYECKHX eJMHHUL]

BCEI'o
CamocrosTenbHast

BCEI'o
TIpakTHueckue
3aHATUA

pafoTa CTyjeHToB

dopmupyemas
KommnereHius, %

TICK-5.8

Paspen 1. MaremaTHueckoe Mope.

1ii aHaM3. MareMarnueckast Mozeslb.

P

8 Maremaruueckoe Mo/e/TMpOBaHue. AAEKBHTHOCT]: Mozenur. I/IH)KEHeprIﬁ u El)yH,E[aMEHTa/ILHLIﬁ aHamms. 17 12 12 5

KommbtotepHast Moziesb (3/1eKTpoHHast Mogens). Lindposast mogens usgenmst. LinbpoBoit ABOMHUK H3zemuss;
LI/1. LucdpoBsle (BUPTyabHbIE) UCIIBITAHUSL.

=
(=1

Paszpien 2. Craruueckuii aHam3. TBep/ioTe/lbHas CeTKa KOHEUHbIX 3/1eMeHTOB IlepemMeHHbIe mapaMeTpbl
KOHCTpyKUuK. CTaTMueCcKMi aHa/Mu3, ero napamMeTphbl M yNpaB/siolye XapaKTepUCTHKH. YIPOIeHHe MO/
2151 aHanm3a. ToueyHble Macchl, NPYKUHBI ¥ 6aslouHble 31eMeHThI. KoHeuHble 3/1eMeHThI THIIa 060/104Ka.

8 Cpe/MHHBIe TOBePXHOCTH. YKecTKHe coefHeHns. PacyeTHble 06/1acT (perroHs). 2-D nI0ckoe HarnpsbkeHHOe 25 15 15 10

cocrosire. Mozienu c60pouHbIxX eauHuL [IpouHOCTHBIe CBOMCTBA Marepuasa. 3akperuieHust. Harpyski.
ToueuHas ceapka. KoHTakTHbIN aHamu3. AHanm3 6o/biuyx edopmaliyil. PejlakTpoBaHe MaTepHasoB.
CraTnuecKuii aHa/u3 C TpeHaNpsyKeHneM.

25

Paszpen 3. TertoBoii ana/u3. PacueT HanpsbKeHNUH, BbI3BaHHBIX HePaBHOMePHbIM HarpesoM. CoBMelljeHre

8 Pe3y/IbTaTOB PacyeToB JijIsi MeXaHHUeCKOH U TeTIOBOi Harpy3ku HecTraljioHapHbIH TEIIOBO pacyeT. 3azilaHue 25 15 15 10

TEIIOBBIX CBOWCTB Marepuasia.

25

Pazpen 4. lunamuueckuii aHamu3. [[iHaMUuecKye aHa/Iu3 BPeMeHHbIX XapaKTePUCTHK (TIepexo/iHOM).

8 ,E[HH&MH'—IGCKI/IFI YACTOTHBIW aHa/IH3. L[I/IHEIMI/I‘{ECKI/H\/‘I aHa/IM3 Ha yAapHYI0 HarpyskKy. ,HPIHHMI/I‘IECKHI‘;I aHamMs 24 14 14 10

CJydaiHbIX BO3AeHCTBHi. [IMHAMHUUeCKHUI aHa/Ii3 FrapMOHMYECKHX Ko/iebaHui. MogaibHbIi aHamu3.
MopabHblil aHa/IM3 € TIpeJHANpPsDKeHUeM.

20

COOpOK.

Pa3aen 5. CTaH}lapTHble HCC/Iel0BAaHUA U ONITUMH3ALIUA B HH)KEHEPHOM aHa/iu3e. CoBMecTHOe
8 MCIM0J/Ib30BaHKe NIPOYHOCTHOI'0. TEIJIOBOr'0 aHa/in3a U MOAY/Isl ONITUMM3AaLIMOHHBIX PaCueToB. AnHanu3 17
YyBCTBUTEJ/IbHOCTH. Tounoctb pesy/ibTaToB OAHOHPOXOAHOﬁ u MHOFOHPOXO,ELHOIZ ajiarTaguu. Pacuets! AeTaneﬁ,

12 12 5

20

Bcero 3a 8 cemecTp 108 68 68 40

100

Bcero no aucyuninHe 108 68 68 40

100

3.2. AyAMTOPHBII1 NPaKTHKYM

No
n/n

Homep n

HdaWMeHOBadHHe

pa3pgena
JUCHMILIMHBI

Tema NMPAKTHYE€CKOI'o 3aHATUA

Oo0neMm,

ayp,.
yacos

Pazgen 1.

Maremarrueckoe MOJie/TMpOBaHue - UCCIef0BaHNe KaKUX-TM00 SBIeHUMH,
TIPOLIECCOB W/TH CUCTeM OOBEKTOB ITyTeM ITOCTPOEHHs, IPUM eHeHUsT ¥ U3yUeHuUs
WX Marematuueckux mogenei. L{udbposas Mogenb U3fenus - CucteMa
MaTeMaTHuueCKHUX 1 KOMITbIOTePHBIX Mozieneld, a TakKe 3/1eKTPOHHBIX JOKYMEHTOB
W3/lesvisl, OTTUCHIBAOL[asi CTPYKTYPY, PYHKIIMOHAIBHOCTD U MOBeJjeHre BHOBb
pa3pabaTkIBaeMOro WM IKCIUTyaTUPYeMOT0 M3/e/THst Ha Pa3IUUHBIX CTaUsIX

MaremaTtruecKoe )KU3HeHHOTO LIMK/Ia, /711 KOTOPOM Ha OCHOBAaHUM Pe3y/bTaToB LU(PPOBBIX U (W)
Mo/ieiipoBaHue, [MHBIX ucrbitanuii mo 'OCT 16504 BeI ro/iHeHa OIjeHKa COOTBETCTBUS

VIH)KeHepHbII
aHasus.

TIPeIbSIB/ISIEMBIM K U3e/THio TpeboBaHusaM. LIuhpoBoit ABOMHUK U3AeNUs -
cucTeMa, COCTOsILLast U3 LU(PPOBOM MoJiesIv U3ZieNus U JBYCTOPOHHUX
VMH(OPMaLMOHHBIX CBsi3ei ¢ u3enueM (TMPU HaIMUWKU u3genusi) U (U Jii) ero
cocTaBHbIMU yacTsamu. LlndpoBsle (BUpTyasbHble) ucmbiTaHus. OrpefesieHre
KO/IMUeCTBEHHBIX U (M/IH) KaueCTBEHHBIX XapaKTePUCTHK CBOUCTB 0ObeKTa
WCIIBITAaHUM KaK pe3ysibTata UCC/ieJoBaHust CBOMCTB L{U(POBOM Mofenu (Wiu
U(POBOro ABOMHUKA) 0OBEKTA.

12

Pazpen 2.
Crartnueckui
aHasu3.

Co3zaHue TBePAOTEILHOMN CETKU KOHEUHBIX 3/1eMeHTOB [10AroTOBKA TIePeMEHHbBIX
rapaMeTpPOB KOHCTPYKLMK. ToueuHast cBapka. KOHTaKTHbINM aHanu3. AHaau3
Gosbiux gedopmaiuii. PegakTrpoBaHue U yjasieHre Matepyuanos. [IprMeHeHHe
TOUEUHOM MACChI, TIPY>KUH U 6a/I0UHBIX 37IeMeHTOB. VICro/ib30BaHHe KOHEUHBIX
3/IEMEHTOB Tura 000/10uKa. 3a/jaH|e CPeAUHHOM TOBEPXHOCTHA aBTOMATUUe CKUM
criocobom Co3pjaHue >xeCTKUX coerHeHnH. Co3iaHre pacyeTHBIX obactei
(peruonoB). Co3aaHre 06beMHBIX pacyeTHbIX 06/acteli (00beEMHOTO peruoH). 2-D
TJIOCKO€ HampsbKeHHoe cocTostHue. Mogenu c60pouHbIX eauHUL] [T0AroToBKa 1
3aryCK CTaTHYeCKOro aHajm3a. 3a/jaHue MPOYHOCTHBIX CBOWCTB Marepuasia.
Co3panye HOBOro Mareprasa. 3akperieHHe KpOMOK. 3aKperieHHe TTOBePXHOCTH.
3akperieHye LUKINUeckod cuMmeTtpun. CTaTrueckuii aHamus ¢
TIpeTHATPSDKEHUEM.

15

Pazpgen 3.
TenioBoi

Pacuet HarpsikeHUH, BbI3BaHHBIX HepaBHOMEPHBIM HarpeBoM. CoBMellleHue
pe3yJIbTaToOB pacyeToB //isi MeXaHUUeCKOM U TerJIoBOM Harpy3Ku

6

15
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aHasus. HecrarmoHapHbIi TerioBoii pacuet. TermoBoii ananmu3 6oka . OneHka U
06CyX/IeHre TTIOCTAaHOBKHY 3a/1audl U pe3y/IbTaToB.
[IpoBeseHue MozanbHOrO aHaau3a. IIpoBeieHre CTaTUUeCKOTO aHalr3a C
Pasen 4. nipeiHanpsbkeHreM. [IpoBefieHre MO/JalbHOTO aHaMK3a C NpegHarpsHKeHueM. 3
4 |MTusamuveckuii [IpoBeseHMe AYHAMUYECKOTO aHaM3a BpeMeHHbIX XapaKTepUCTHK (T1epex0HOi). 14
R [IpoBefeHre AMHaMHUYeCKOTO YaCTOTHOTO aHanu3a. [IpoBesieHne AMHaMHMYeCKoro
aHaJIM3a Ha y[apHylo Harpysky. [IpoBesieHre ArHaMHUeCKOro aHaIM3a CiayvaiHbIX
BO3/1eliCTBUM.
Pazpnen 5.
CrangaptHele  ([IpoBefeHre aHasM3a JIOKaabHOM UyBCTBUTENBHOCTH. [IpoBefeHe aHanm3a
g |MCCTe/IoBaHMs U rrnobansHOM UyBCTBUTEIEHOCTH. CpaBHEHHE TOUHOCTU Pe3Y/IBTaToB 12
ONTHMH3aLMs B |0OJHOMIPOXOAHOM U MHOTOTIPOXOAHOM afanTaluu. [IpouHocTHOM pacueT
VH)XeHepHOM MO/LLIMITHYKA. AHa/IU3 IaTyHa.
aHanuse.
Bcero 3a 8 cemectp 68
3.3. CamocrosaTenbHas padora crygenra (CPC)
Homep n
Ne | HaMMeHOBaHHe Oo0bem
Copepxanue yueOHOro 3aJaHus ’
n/n pa3jena 4acoB
AUCIUTTHHBI
Paszen 1. AJleKBaTHOCTb MO/Ie/IU - COOTBETCTBHE MOZe/IN MOZeIMPYeMOMY U3[e/IUt0
(poueccy, sBIEHNIO) 0 XapaKTepyucTHUKaM. KoMIibroTepHast MOZesb B
Marematuueckoe o o
KOMIIbIOTEPHOM (BBIYHMC/INTE/IBHOM) Cpejie, COBOKYITHOCTb JIaHHbIX U
1 |MozenupoBaHue, 5
HEDKeHeDHBIH MPOrpaMMHOT0 Ko/ia, Heo6X0AMMOro [y1st paboThI € JaHHBIMU. MaremaTruecKast
AHAIS, MojieTb CBeJIeHNsT 00 00BbeKTe MOJe/IMPOBAHYS B BH/je MaTeMaTHueCKIX CHUMBOJIOB
Y BBID@KEHU.
OcHOBHBIe TeopeThueckue nojaokeHuss MK3. YnpoiueHre Mozenu /i1 aHaau3a.
PyuHOe nocTpoeHue cpeIMHHON MTOBEPXHOCTH. 3a/laHue 3epKa/bHOr0
Pazpen 2. 3aKpervieHys1. 3aKperieHUe TOUKU. 3aKperyieHre 000/I0UKOBBIX MOJIeJIEH.
2 |Craruueckuii  |Mcriosib3oBaHUe B 3aKperieHUsIX KOOPJUHATHBIX CUCTeM. 3alaHue Harpy3KU. 10
aHasnus. 3a.flaHue HarpysKy C MHTepIiosisiLyeld. 3aiaHie HarpysKu JiaBjieHueM U
rpaBuTaLuu. Mi3MeHeHMe HalpaB/ieHWsl U BeTMUUHbI Harpy3Ku. 3a/jaHye Harpys3kH,
TIPU/IO)KEHHOH B TOUKe.
Pazpen 3. 3ajlaHKe TeTUIOBBIX CBOMCTB MaTepuana. Co3zaHue mabioHOB /st
3 |TemnoBoii aBTOMaTHYeCKoW 00paboOTKK pe3ynbTaToB. TemmoBol aHamu3 y3/a. OneHKa u 10
aHanus. 00Cy/IeHre TTIOCTAaHOBKHY 3a/1audl U pe3y/IbTaToB.
Pazpnen 4.
4  |[duHamuueckdd |AHanW3 4aCTOTHI pe30HaHCa KaMepToHa. [IMHaMHU4eCcKui aHaIu3 y3/ia. 10
aHasus.
Pazpen 5. MoenvpoBaHue crieljiaan3ipoBaHHOIO MHCTPYMEHTA U Crieljuau3upOBaHHON
CraHzapTHble  |OCHACTKM IIpH 00paboTKe 3arOTOBKM Ha TOKApHOM CTaHKe. MozienupoBaHye 1
g |MCC/IE/IOBaHKs U |OLIEHKA POYHOCTH KO/IBLIA, YCTAHOB/ICHHOTO B TPEXKY/auKOBOM MaTpoHe. 5
ontumusanus B |MogenvpoBaHye TeMrepaTypHOro I0Js Crelydaai3ipoBaHHOI0 UHCTPYMeHTa U
HWH)XeHepHOM CrieLiMa/IM3MPOBAHHON OCHACTKU. MoZieTMpoBaHue TeMIiepaTypHo# JedopMaLuu
aHanuse. CreLajyM3MpoOBaHHOI0 MHCTPYMeHTa U Cleljaau3upoBaHHOM 0CHACTKU.
Bcero 3a 8 cemectp 40
4. OPMBbI KOHTPO/J/IA OCBOEHVA JUCLIUIT/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2|13| 4 |5/ 6 7 |8/9/10| 11 |12|13| 14 (15|16 17
8 BII3 | | AP | BII3 AP | BII3 BII3 ap Bonp.Jdud.3au, aud. 3au.

YcnoHble 0003HaUeHUs:

TP — nuarHoctuueckas pabora;

BII3 — Bomnpocsl/3aanus 1o TeMam I13;

Borp.Iud.3au — Borpock! K AnuddepeHITMPOBAHHOMY 3aueTy;
Jud. 3au. — quddepeHIPOBaHHBIN 3aUeT.

TEKYH.H/Iﬁ KOHTPOJIb YCII€BA€MOCTH CTYyJE€HTOB ITPOBOAUTCA B JUCKPETHbIE BDEMEHHbIE HHTEPBAJIbI B

cnepyromux hopmax:

AarHoCTu4yeckas pa60Ta;
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e BONpOCHI/3a/iaHud 1o Temam I13;
e BOMPOCHI K U depeHI[IpOBaHHOMY 3aueTy.

ITpoMe)xyTOUHAs aTTeCTalMs TIPOBOANUTCS B (hopMax:
o muddepeHLIUPOBAHHbIN 3aUerT.



5. YYEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JCHUATLIVHBI

5.1. OcHoBHas /MTeparypa o AUCLUIIIMHE:

[EN

. . OcHoeel nipoektupoBanus B Creo Parametric. CI16.: HULT APT, 2021, s51. pec.
. A. A. AnsmoBckuil. . SolidWorks Simulation. Kak petiiate nipaktudeckue 3agaun. CankT-ITetepbypr: BXB-

[MetepOypr, 2011, 371. pec.

3. A. b. KaninyH, E. M. Mopo3os, M. A. Ondepbesa. . ANSYS B pykax utkeHepa. M.: YPCC, 2003, 351. pec.

4. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns unkeHepos. M.: MammHoctpoeHnue-1, 2004, 51
pec.

5. A. C. Adanacres, K. M. VBaHoB, U. I. BopoHuoBa. . CHCcTeMHOe NIPOeKTHPOBaHKe KOHCTPYKLMNA U TeXHOIOTHUI
W3rOTOBJIEHUS U3/le/uii OTBeTCTBeHHOTro Ha3HaueHus. CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2011, 22
9K3.

6. A. C. [TaBnoB. . Pemenue 3ajiau MexaHuKH JedopmupyemMoro TBEporo Tesa B nporpamme ANSYS. CIT6.BI' TY
"BOEHMEX" nm. 1. ®. YctuHOBa, 2020, 42 3K3.

7. B. A. Bpysika, B. I. ®okus, E. A. Conzycosa. . imkeHepHbIit aHam3 B ANSYS Workbench. Camapa: U3z-Bo
CamI'TY, 2010, 31. pec.

8. B. A. Bpysika, B. I. ®okuH, fl. B. Kypaesa. . lnkeHepHsIii aHamm3 B ANSYS Workbench. Camapa: M3a-Bo
CamI'TY, 2013, s1. pec.

9. B. H. EmenesivoB, C. O. 3goposenuH, C. C. Kpaes. . ANSYS-mipaktukym. CI16.BTTY "BOEHMEX" um. [I. @.
YctunoBa, 2005, 351. pec.

10. Y. A. Kucenég, C. FO. CtpaxoB. . OCHOBBI MOZIe/IMPOBaHUsI TIPOLIEeCCOB TerioobmeHa B cpene Solidworks.
CII6.BI'TY "BOEHMEX" um. [I. @. YcturoBa, 2017, 52 3K3.

N

5.2. JlonosiHUTeIbHAS JIUTepaTypa 10 AUCLIUIIIMHE:
1. . OcHoBrl poektupoBaHusi B Creo Parametric. CI16.: HUL APT, 2021, 1 3k3.
5.3. Ileproanueckue U3zaHUs:
He TpeOyTCsL.

5.4. TlepeueHb pecypcoB MH(MOPMAaI[HOHHO-Te/IEKOMMYHHUKAIIMOHHOM ceTd "VIHTepHeT", He0OXOMUMBIX ZIJIS1 0CBOEHHS
IVCLIVITIIMHBI, 5/IEKTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHzpamenTanbHas 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTrHOBa;
2. https://e.lanbook.com/ — DBC JlaHs;
3. https://urait.ru/ — O6pa3oBaTenbHas riartdhopma «FOpaiT». [t By30B U CCY30B..

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JJaHHBIX:

1. https://rusneb.ru — HaijnoHansHas 3/1eKTpoHHast bubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas 3nekTpoHHasi bubmioreka «KubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBas 3nekTpoHHast OnbruoTeka Poccuiickoro ona
(dbyHAaMeHTaIbHBIX UCCIeA0BaHUM.

VHdopMalioHHbIe CIpaBOYHbIe CUCTEMBI:

1. Texsxcrnept — MH(bOpMaLMOHHBIH TIOPTasT TEXHUYeCKOTO perynupoBanusi: Hopmel, paBua, cTaHAapTs! PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos
cobcrBeHHoi reHeparuu BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIlntoc- nHdopmaLMoHHbIN opTas npaBoBoi MH(GOpMaLyu.

5.5. TIporpammHoe obecrieyeHue:

. Siemens NX;

. SolidWorks 2015 R5;

. SOLIDWORKS 2015;

. ANSYS 2020 R2;

. PTC Creo Parametric;

. Catia V5 Academic Learn Package;
. PTC Creo Simulate;

. PTC Creo.

N UT A WN -

5.6. lndopMaLMoOHHbIe TeXHO/IOTUH:



B3auMozelicTBre ¢ obyuarormumucs rmocpenctsoM SVOC Moodle BI'TY «t BOEHMEX» nm. [I.®. YcTrHOBA.
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6. MATEPUAJ/IbBHO-TEXHUYECKOE OBECIIEYEHUE TNCIIAII/IMHBI

6.1. ITpakTHyecKue 3aHATHSA:

. ITpoexkTop;

. lnTepakTrBHas 10OCKa;

. Siemens NX;

. SolidWorks 2015 R5;

. SOLIDWORKS 2015;

. ANSYS 2020 R2;

. PTC Creo Parametric;

. Catia V5 Academic Learn Package;
. PTC Creo Simulate;

. PTC Creo.

QS LOWONNAUTEAE WN =

—_

6.2. ITpouee:

1. pabouee MeCTO MpernofaBare/sisi, OCHAIL[eHHOe KOMITLIOTEPOM C ZOCTYTIoM B VIHTepHeT;
2. pabourie MeCTa CTY/|eHTOB, OCHAIL|eHHbIe KOMITBIOTEPaMH C JOCTYTIOM B VIHTepHeT, pefiHa3HaueHHBIe [iIs1
paboThI B 37IEKTPOHHOM 06pa3oBaTesibHOM cpefe.
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IIpunoxenue 1
K paboueii IporpaMme IMCIMIIHHBI
MOJE/IMPOBAHME U MHXKEHEPHBIN AHAJIV3 U3JE/TUN

AHHoTanuA padoueil mporpaMMsI

Iucrunmuaa MOJETMPOBAHUE Y MH)KEHEPHBIN AHAJIN3 U3AE/INM sBseTcs AUCIUTLTAHOMN
yacTd, ¢opMupyeMoii yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIeHMH 0/10Ka 1, MporpamMMbl TIOATOTOBKH 10
HarpaenieHnto 24.05.02 IIpoekmupoeaHue asUayUOHHbIX U pakemHbix Oeueamesell. [IUCIUI/IMHA peanu3yeTcs Ha
tdakynerere E Opyxue u cuctembl BoopykeHus BI'TY "BOEHMEX" um. O.®. YcruHoBa Kadeapoii E2
TEXHOJIOTUS Y TTIPOM3BOJICTBO APTUJIJIEPUICKOTO BOOPY )KEHVS.

JucruninHa HatjesleHa Ha (opMUpOBaHUe KoMnemeHyull:
IICK-5.8 cnoco6HOCTh TIPUMEHSATh CHCTEMBI aBTOMAaTH3al[ui WHXeHepHbIX pacuétoB (CAE) mpu permreHud 3ajau
npodeccroHanbHOM [esaTe/IbHOCTH.

CoJiep>kaHue TUCLIMIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C OMpe/eIeHHeM KOMWYEeCTBEHHbIX W (WJIN)
KaueCTBEHHBIX XapaKTePUCTUK CBOMCTB 0OBEKTa WCMBITAaHWH KaK pe3y/bTaTa WCC/IeA0BaHUs CBOMCTB LUGPOBOU
MozienH (Wi IUGPOBOTo ABOHHMKA) 00BeKTa.

HporpaMMoﬁ AVUCHUIT/IMHBI TIpeAyCMOTDEHBI C/IeAYIOIe BU/AbI KOHTPOJIA:

Tekyumuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYy/eHTOB IPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTepBaJIbl B
cnepyromux popmax:
e MarHocTHyeckas paboTa;
e BOIIPOCHI/3a7aHus 110 TeMaM I13;
e BOIPOCHI K A HepeHITMPOBaHHOMY 3ayeTy.

ITpomesKyTOUHAs1 aTTeCTAMs TIPOBOANTCS B (hopMax:
e nmuddepeHIIMPOBAHHEIN 3aUeT.

OO61miast TpPyL0eMKOCTh 0CBOEHUs AUCLUIVIMHEI cocTasisieT 3 3.e., 108 u. TIporpamMmoii JUCLIMITIMHBI TIPeyCMOTPEHBI
TpakTU4ecKye 3aHaTus (68 u.), camocTosiTesibHast paboTa cryzenTa (40 u).
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IIpunoxenue 2

K paboueii IporpaMme IMCIMIIHHBI
MOJE/IMPOBAHME U MH)KEHEPHBIN AHAJIV3 U3JE/TUN

TEXHOJIOTHUN 1 ®OPMbI OBYUYEHUSA

PekoMeHAanMu 1Mo 0CBOEHHIO AMCIUIUITAHEI I/IfA CTYJeHTa

Tpyz0eMKOCTb OCBOEHMs AUCLMIUIMHBEI cocTaBiaseT 108 4., u3 HuUx 68 4. ayAuTOpHBIX 3aHATHH, U 40 u.,

OTBeJIeHHBIX Ha CaMOCTOSITe/TbHYIO PaboTy CTyAeHTa.

PeKOMEH,ILauI/II/I Mo pacripenejaeHnto y‘IE6HOF0 BpeéMeHHU 110 BUJaM CaMOCTOSTeTbHOM pa6OTI)I H pasjejiaM

JTCLIATUTAHBI PUBE/IEHBI B TaO/IHIIE.

KoHTposib 0CBOEHMsI [MCIMIUIMHBI [TPOU3BOJMTCS B COOTBETCTBUU C II0O/IOXKEHHWEM O TeKylieM, pybexHOM
KOHTPOJIE YCIIEBAeEMOCTH U TTPOMEKYTOUHOM aTTeCcTariui 00yJaroIuxcsl.

@opMbI KOHTPOJISI U KPUTEPHH OLIeHUBaHUS NPUBe/ieHbl B IPU/IoKeHHH 3 K Paboueii mporpamme.

HaumMeHoBaHue padoThI

PekomMeHpayemas iuTeparypa

TpypoeMKoCTB,
4Jac.

Pasnen 1. MaremaTuueckoe Moae/IMpoBdaHUe, HH)KEHeprIﬁ dHAJIAU3.

A leKBaTHOCTb MOJie/IU - COOTBETCTBUE MOJe/IN MOJe/IUpyeMOMYy
n3ennio (TIporieccy, SIBJIEHHUI0) TI0 XapaKTepHUCTHKaM.
KowmribtoTepHast Mofiesib B KOMITbIOTEPHOU (BBIUMC/IUTEIBHOM)
cpefie, COBOKYITHOCTb JIaHHbBIX ¥ [IPOrPaMMHOI0 KO/,
HeoOXoguMOro [ijist paboThl C JaHHBIMU. MaTemMaThyeckasi MOAe/b
cBefeHVst 00 00bEKTe MOJIe/TMPOBAHUS B BH/ie MaTeMaTHueCKIX
CUMBOJIOB Y BbIPa)KeHUI.

A. C. Adanacoes, K. M.
VBaHog, U. I. BopoH1joBa. .
CurcTeMHOe TIPOeKTHPOBAHKE
KOHCTPYKLIUN U TeXHOIOTUN
W3rOTOBJ/IEHUS U3ZeMUi
OTBeTCTBEHHOI'O Ha3HAUYeHUd:
CII6.BT'TY "BOEHMEX" M.
. ®. YcruHoga, 2011 (4)

WUroro o pazgeny 1

Pa3gen 2. CtaTnuecKMid aHa/Iu3.

OcHOBHBIe TeopeTUueckue nonoxkeHnuss MKD. YrpolilleHre Mofienu
[J1s1 aHasm3a. PyyHoe nocTpoeHue cpejJMHHON MIOBEPXHOCTH.
3aJjaHue 3epKanbHOIO 3aKperyieHHs. 3aKperieHne TOUKH.
3akperiieHre 000/104KOBBIX Mogieseld. Vcronb30BaHye B
3aKper/ieHHsIX KOOPMHATHBIX CUCTeM. 3aZilaH/e Harpys3KHu.
3a.ZjaHuie Harpy3Ku C UHTepIosisiiel. 3a/jaHue Harpy3Ku
JlaB/ieHreM U rpaBUTaLyu. VI3MeHeHue HarpaB/ieHUs] U BeJTMUMHbI
Harpysku. 3ajiaHue HarpysKu, IPUI0’KeHHOU B TOUKe.

13

C. W. Kaparyuws, 1O. A.
[Tnemanoga, 1. A. Xpamoga. .
ANSYS Workbench B getansx

MaruH: CI16.BT'TY

"BOEHMEX" um. []. ®.

YctuHoBa, 2019 (1)

A. C. TTaBnoB. . PelieHue 3asjau
MeXaHUKHU iehopMUpyeMOro
TBEPJOro TeJa B IporpaMme

ANSYS: CII6.BT'TY

"BOEHMEX" um. []. ®.

YctuHoBa, 2020 (1)

A. A. AnIMOBCKUH. .
SolidWorks Simulation. Kak
pellarth NpakTU4Yeckue 3aJauu:
Cankr-Ilerep6ypr: BXB-
[Metepbypr, 2011 (1)

A. B. Yurapes, A. C. KpaBuyk,
A. ®@. Cmamok. . ANSYS gnst
HHKeHepoB: M.:
MammHoctpoenue-1, 2004 (1)
. OCHOBBI IPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HAIT
APT, 2021 (2)

B. A. bpysika, B. I. ®okuH, E.
A. ConpgycoBa. . IH)KeHepHBIN
aHaymm3 B ANSYS Workbench:
Camapa: N3a-so CamI'TY, 2010
€]

A. b. Karnys, E. M. Mopo30B,
M. A. OndepneBa. . ANSYS B
pykax nmxenepa: M.: YPCC,
2003 (1)

B. H. EmenbsHos, C. O.

10
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3nopoBenuH, C. C. Kpaes. .
ANSYS-npaktukym: CIT6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2005 (1)

Wroro no paspeny 2 10
Pa3pen 3. TensioBoi aHa/mu3.
B. H. Emenbsnog, C. O.
3noposenuH, C. C. Kpaes. .
ANSY S-npaktukym: CIT6.BI'TY
"BOEHMEX" um. []. ®.
Ycrunoga, 2005 (3)
o M. A. Kucenés, C. IO. Ctpaxos.
3ajilaHMe TeTUIOBBIX CBOMCTB Marepuasa. Co3zanue mabioHOB fj1s
aBTOMaTHueCcKoi 06paboTKU pe3ybTaToB. TerioBol aHaIu3 y3ia. - OCHOBbI MOAC/IMPOBaHHs 10
OteHka 1 006Cy>K/ieHre [T0OCTaHOBKY 3a/lauil U pe3y/IbTaToB. HPOUECCOB TeriooGmena B
cpenie Solidworks: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YctuHoga, 2017 (2)
. OCHOBBI IPOEKTUPOBAHKS B
Creo Parametric: CIT6.: HUIT
APT, 2021 (4)
Wroro no paspeny 3 10
Pazpen 4. luHaMuuecKuil aHa/IM3.
. OCHOBBI IPOEKTUPOBAHUS B
Creo Parametric: CIT16.: HALJ
APT, 2021 (4)
AHanu3 4acTOThl pe30HaHca KamepToHa. [IuHaMUuecKrii aHaIu3 B. A. bpyska, B. I. ®oxkum, . 10
y371a. B. Kypaesa. . lixxeHepHbIit
aHamm3 B ANSYS Workbench:
Camapa: N3g-Bo CamI'TY, 2013
3
Wroro no pa3geny 4 10
Paspen 5. CtaHAapTHbIE HCC/Ie/J0BaHUS U ONITUMHU3ALMA B MH)KEHEPHOM aHaJIu3e.
MogenvipoBaHye CrieljiaJu3upoBaHHOI0 MHCTPYMeHTa U
CreLMaIM3UpOBAHHONM OCHACTKH MPY 00paboTKe 3aroTOBKY Ha
TOKapHOM CTaHKe. MozielMpoBaHye U OLleHKa MPOUHOCTH KOJ/IbLIa,
. OCHOBBI NIPOEKTUPOBAHKS B
YCTAHOB/IEHHOTO B TPEXKY/IauKOBOM MaTpoHe. Mo/ielupoBaHue Creo Parametric: CIT6.: HUI] 5
TeMITepPaTyPHOrO M0JIs ClIeLjaIM3UpOBaHHOIO HHCTPYMEHTa U APT, 2021 (4)
crelMaanM3rMpoBaHHON OCHAaCTKW. Mo/ielMpoBaHue TeMIiepaTypHoi ’
nedopMaly criel{iaau3upoBaHHOIO UHCTPYMEHTa 1
crieliaaM3MpoBaHHON OCHACTKH.
Uroro nio pasgeny 5 5
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IIpunoxenue 3
K paboueii IporpaMme IMCIHMIIHHBI
MOJE/IMPOBAHUE 1 NTHOKEHEPHBIVI AHAJIN3 U3JE/ITNN

®OH/J] OLIEHOYHBIX CPEJCTB

@DOH/I OLIEHOUHBIX CPE/ICTB, TO3BOJISIOIIE OLIEHUTL Pe3y/bTaTbl 00yUYeHHUs 110 JAHHOM JUCLMIUIMHE, BK/IFOUAlOT B
cebs:

e JMarHoctuueckas pabora

e BOIIPOCHI/3a/iaHus 110 Temam I13;

e BOIPOCHI K An(depeHIIMPOBaHHOMY 3a4eTy;
o muddepeHLIUPOBAHHbIN 3aUeT.

Kpurtepumn oneHMBaHuA

JuarHocTuueckas padora
JuarHoctrueckast pabota rpoBoautcs B hopme tecta B IUOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCcTaLus;
e TIpU NMPaBU/ILHOM OTBeTe Ha 60% BOMIpOCOB U Goslee - aTTecTalysl.

Bonpocsi/3aganus no temam I13
Bomnpocsl o Temawm I13:
[Jarb onpesiesieHre MaTeMaTHUeCKOTO MOZe/TMPOBaHHUS.
[Jatb onpesieneHue LUQppPOBOI MOJeN U3/ieHsl.
[Jatb orpesiesieHye UGPOBOTO ABOMHMKA U3/eTHsl.
[Jarb onpezieneHue [uppoBoro (BUPTyaabHOT0) UCIIBITAHMUSI.
Yro Takoe aZieKBaTHOCTh MO/IeJTH, YeM OHa OLIeHHUBAeTCsl.
[Jatb onpesienieHrie KOMITBIOTEPHOW MO/Ie/T B KOMITBIOTEPHOU (BBIUMC/TUTE/ILHOW) Cpefie.
[Jarb onpesiesieHre MaTeMaTHUeCKON MOJIeJH.
[IpuBecTH OCHOBHBIE TeopeTHUeCKUe NonokeHuss MKDO.
YKa3aTb OCHOBHBIE CTIOCOOBI YTIPOLLeHUsI MOAEU AJIsi UHXXeHepHOTo aHa/lx3a.
Uro Takoe cpeJjiHHasi TIOBePXHOCThb. PyuHoe nocTpoeHre cpeJUHHOM NTOBEPXHOCTH.
3ajiaHue CpeAVHHON TIOBEPXHOCTH aBTOMAaTHUeCKUM CII0COO0M
Kax 3aziaTh 3epKajibHOe 3aKperuieHue.
Cr1ocobbI 3aKperieH st TOUKH.
B ueM cocToST 0COOEHHOCTH 3aKperyieHHs1 000/I0UKOBBIX MOZIE/eH.
Kak ucriosib30BaTh B 3aKperyieHUsIX KOOPAUHATHBIE CUCTEMBI.
3agaHvie Harpy3Ku. 3a/laHue Harpy3Kyu C MHTePIIOJIsLet.
3aziaHue Harpy3Ky AaBeHUeM U rPaBUTALIUM.
Vi3meHeHue Harpap/ieHHsl U BeJIMYUHbI Harpy3KHU.
3aziaHue Harpy3Ku, MPUIOXKeHHOH! B TOUKe.
Co3ziaHue TBep/l0TebHON CeTKY KOHEUHbIX 3/1eMEHTOB
[NoaroToBKa rnepeMeHHbIX TapAMETPOB KOHCTPYKLIUH.
YKa3aTb Cr1ocobbl 3a/jaHMs TOUEUHOM CBapKH.
OxapakTepr30BaTh KOHTaKTHBIM aHaJI13.
OxapakTepr30BaTh aHa/u3 60/bIINX Aedopmaliyii.
[TpuMeHeHHe TOUEYHON MAacChl, TIPY>KUH U 0aJIOUHBIX 37IEMEHTOB.
Vcrionb30BaHe KOHEUHBIX 27IEMEeHTOB THIA 000/10uKa.
Co3zaHue eCTKHUX COeUHEeHUH.
Co3panue pacueTHbIX obsactel (pernoHoB). Co3jaHue 00beMHBIX pacueTHBIX 0bmacTeli (06beMHOTO pETrHoH).
[Jartb XxapakTepucTHKY 2-D II0CKOT0 HarpspKeHHOTO COCTOSTHUS.
Mogenu cOOpOUHBIX eAUHUI]
[NoaroToBKa U 3alyCK CTaTUYeCKOro aHajIu3a.
3aziaHue MPOYHOCTHBIX CBONCTB Marepuaria.
Co3zlaHie HOBOTO Marepuaria.
Onwucath NprUeMbl pelakTUPOBaHUsI MaTepraioB
3akpernieHre KPOMOK.
3akperiieHre MOBEPXHOCTH.
3akperieHue LIMKIMUeCKOM CUMMeTpHUHU.
CraTryecKuid aHau3 C TpeJHarpskeHneM.
Pacuet HanpspkeHUH, BbI3BaHHBIX HeDABHOMEPHBIM HarpeBOM.
CoBMellleHre pe3y/abTaTOB PACYeTOB [i/Is1 MeEXaHUUYeCKOM U TeIJIOBOM Harpysku
HecrarmoHapHbIi TeTJIOBOM pacyer.
OrieHka U 06Cy>KieHe MOCTaHOBKY 3a/laudl U pe3y/IbTaToB TeIUIOBOro aHam3a 6yoka . .
3aZlaHue TeMJIOBLIX CBOMCTB Marepyaia.

15



Co3panue 111a0/I0HOB /11 aBTOMAaTHUeCKOH 00paboTKY pe3y/bTaToB.
OueHka U 06Cy»/jeHre TIOCTAHOBKH 3a/la4d U pe3y/IbTaToB TelJIOBOro aHal13a y3/a. .

Bonpocsi K juddeperiiupoBaHHoMYy 3a4eTy

Bonpoct! k auddepeHiippoBaHHOMY 3aueTy pacrosaratorcs B Y MK AUCLUTIIAHEL
Boripocs! K arddepeHIIMPOBAHHOMY 3aueTy COCTAB/ISIIOTCS Ha OCHOBe pabouei mporpaMMbl JUCLIUTIIMHEL U
OXBaTBIBAIOT ee pa3ziesibl U TeMbl. OHU JO/DKHBI LIeJIOCTHO OTPaXkaTh 00beM MPOBEPSIEMBIX TEOPETUUECKUX U
TIpaKTU4YeCKUX 3HAHUH. Bompockl HOCAT paBHOLEHHBIN XapakTep. ®@OpMYyJIPOBKY BOIIPOCOB [JO/DKHBI OLITH UETKHMH,
KpaTKUMHU, TIOHSTHBIMU, UCK/TFOUArOILMMU JBOMHOE TOJIKOBaHKe. KomuecTBO BOMIPOCOB B MepeuHe [JO/IKHO
TIPeBBIIATH KOJIMYEeCTBO BOIPOCOB, HEOOXOANMEBIX IS COCTAB/IeHHUsI 3a4eTHLIX JicToB. Ha ocHOBe pa3paboTaHHOro 1
00BSIB/IEHHOTO CTYAE€HTaM MepeyuHst BOMPOCOB K AU QepeHIIMPOBaHHOMY 3aueTy COCTAB/ISIOTCS OMPOCHBIE JIUCTHI,
coziep>KaHre KOTOPBIX JI0 CTYZIeHTOB He [JOBOAUTCS.

JuddepeHupoBaHHbIiA 3aUeT

Ha 3aueTe cTygeHTy npefocTaB/sieTcsl 3 BOIIpOCa MO BCEM pa3fiesiaM Kypca, BpeMsl Ha TIOATOTOBKY 45 MUHYT.
O1eHKa «OT/IMYHO», «3aUTEHO»
- CHCTeMaTH3MpPOBaHHEIe, TTy0OKMe U MOTHBIe 3HAHUS 110 BCEM Pasfie/iaM JUCLUIUIMHLL, a TaK)Ke [0 0CHOBHBIM
BOIMPOCAaM, BLIXOJSIIVMM 3a Tpe/iesibl y4eOHOH MPOrpaMMbI;
- TOYHOE WCII0/Ib30BaHKe HayuHOH TePMHUHOJIOTHMY, CUCTeMaTHueCKH rPaMOTHOE U JIOTUUYeCKU NPaBUIbHOE U3JI0KeHHe
OTBeTa Ha BOIIPOChHI;
- Oe3yTipeuHoe BjIaJileHHe HHCTPYMeHTapreM yueOHOM AUCIUIUINHLI, yMeHue ero 3¢ (heKTHBHO HUCIIOIb30BATh B
MOCTaHOBKe HAyYHBIX U MPAaKTUUeCKUX 3a7iay;
- BbIpaKeHHasi CII0COOHOCTb CaMOCTOSITE/IEHO ¥ TBOPUECKH PeIlaTh CI0KHbIe TIpobIeMbl ¥ HeCTaHZapTHEIE CUTYaLlH;
- TIOJTHOE ¥ T/IyD0KOe yCBOEHVEe OCHOBHOM U JOTIOJTHUTE/TBHOM TUTePATyPhl, PEKOMEHI0BAaHHOM paboueli MporpaMmoit
10 JUCLUIIVHE;
- YMeHUe OpPUEHTUPOBATHLCS B TEOPUSX, KOHLIETILUAX U HallpaB/eHUsIX AUCLUIIMHEI U 1aBaTh UM KPUTHUECKYHO
OLIEHKY, MCI0/1b3Ysl HayuHble JOCTYKeHUs JPYTUX JUCLIUIINH;
- TBOpYEeCKasi CaMOCTOsITe/IbHas paboTa Ha MPaKTHUe CKUX/CeMUHAPCKUX/1ab0paTOpHBIX 3aHATUAX, AKTUBHOE yUacTue
B IPYIIIOBBIX 00CYK/IeHHSIX, BLICOKUI YPOBeHb KY/IBTYDhI MCTIONTHEHUS 3a/jaHui;
- BBICOKUH YPOBeHb C(POPMHUPOBAHHOCTH 3asiBJIeHHBIX B pabouei mporpaMMe KOMITETEHIIUH.
OLjeHKa «XOpOLLO0», «3a4TeHO»
- JOCTaTOYHO TOJIHbIE U CUCTEMaTU3UPOBaHHbIe 3HAHUS 0 AUCLIUIIVHE;
- YMeéHHEe OPDUEHTHUPOBATHCA B OCHOBHLIX T€OPUAX, KOHLETINUAX W HAIIPpAB/I€HUAX AUCLMWIIIMHBL U aBdTb UM
KPUTUYECKYIO OL|EeHKY;
- ACTO/Tb30BaHKe HayYHOUM TepMUHOJIOTUH, IMHIBUCTUYECKU U JIOTUYeCKH MTPaBUIbHOE U3JI0’KeHNe OTBeTa Ha
BOIPOCHI, YMeHHe Jie/laTb 000CHOBaHHEIE BBIBOABI;
- BJIa/ileHre UHCTPyMeHTapueM TI0 JUCLIUTIIMHE, yMeHHe ero UCI0/b30BaTh B TIOCTAHOBKE U PeIIeHUH HayuHbIX U
npodeccroHabHbIX 3a/ay;
- yCBOEHHe OCHOBHOMU U [IOTIOJIHUTE/TLHOM JIMTepaTyphl, peKOMeHJ0BaHHOW pabouel MporpaMMoii 1o AUCLIUILINHE;
- CaMOCTOsITeNTbHAs PaboTa Ha MPAKTUUECKHX 3aHITHSX, yUacTHe B IPYIIIOBBIX 00CYKeHHUsIX, BEICOKHI YPOBEHb
KYJIBTYPbI UCIIOJTHEHUS 3a/JaHnH;
- cpeJiHUI YPOBeHb C(hOPMUPOBAHHOCTH 3asiB/IEHHBIX B pabouei MporpaMmMe KOMIIETEHITH.
O1leHKa «y[0BIeTBOPUTEBHO», «3aUTeHO»
- I0CTaTOYHBI MMHUMA/IbHBINA 00beM 3HAHUM T10 JUCLUILIHHE;
- YCBOEHHWE OCHOBHOM JIUTEPATYPhl, PEKOMEHZOBAHHOM paboueli MPorpaMmoii;
- YMeHUe OpUEeHTUPOBAThCS B OCHOBHBIX TeOPUSIX, KOHLIEMNLIMSAX 1 HallpaB/IeHUsIX 110 JUCLIMIVIMHE U 1aBaTh UM
OLIEHKY;
- MCIO/b30BaHye HayYHOU TepMUHOJIOIUH, CTU/IMCTHYECKOE U JIOTUUEeCKOe U3/I0KeHUe OTBeTa Ha BOIIPOCHI, YMeHHe
JienaThb BBIBOZBI O€3 CyIeCTBeHHbIX OLINOOK;
- B/IafleHVe MHCTPYMeHTapreM yueOHOM AUCLIMTUIMHEL, YMeHHe ero UCII0b30BaTh B PellieHNH TUITOBBIX 3a7iauy;
- YMeHUe 10/l PYKOBOZCTBOM TIperojaBaresisi pelliaTb CTaHAAPTHBIE 3a/1auy;
- paboTa 1oz, pyKOBO/[CTBOM IIperiofiaBaTeJisi Ha MPaKTUUeCKUX 3aHSATHSIX, JOITYCTUMBIN YPOBEHb KYJIBTYDhI
WCTIONHEHUs 3a/laHui
- IOCTaTOYHbIM MUHUMAJTbHBIA YPOBeHb C(HOPMUPOBAHHOCTH 3asiB/IEHHBIX B pabouei mporpaMmMe KOMIIETEeHIIHH.
O1leHKa «HeyI0BNeTBOPUTE/IBHO», «HE 3aUTeHO»
- (hparMeHTapHbIe 3HAHUSI 110 JUCLIUTIIVIHE;
- OTKa3 OT OTBeTa (BBITIOJTHEHUSI TMCbMEHHOM paboThI);
- 3HaHUWe OTZebHBIX UICTOUHHUKOB, pEKOMEH/IOBAaHHBIX paboueli MporpaMMoii 1o AUCLUI/IVHE;
- HeyMeHHe UCII0/Ib30BaTh HAYYHYH0 TeEPMUHOJIOTHIO;
- Hasinume TpyObIX OMNO0K;
- HU3KUM YPOBEHb KY/bTYPbl UCTIONHEHHUS 3a/laHu;
- HU3KWH ypoBeHb ChOPMUPOBAHHOCTH 3asiBlIEHHBIX B paboueii porpaMmMe KOMITeTeHIIMH.
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[NacriopT hoH/@ OLIeHOYHBIX CPeJCTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB 1
AUJAKTUYeCKHX eJUHHLY

BCETO

AyanTopHBIe

3dHATUA B

KOHTAKTHOMH

t¢opme

BCETO

IIpakTHnyeckue
3aHATHSA

CamMocTosaATe/IbHaA
pabora cTygeHToB

dopmupyemas
KommeTeHmus, %

IICK-5.8

HAVMEHOBAHUME
OILIEHOYHOT O CPEJICTBA

Pa3pen 1. MaremaTnueckoe
Mo/ie/IMPOBaHue, HH)KeHePHbIN
aHa/M3.

17

12

—_
o

Borpocel/3aganus o
TeMmamM 13,
Borpocer K

muddepeHLITPOBaHHOMY)
3ayeTy

Pa3gen 2. CTaTuuecKMid aHa/Iu3.

25

15

15

10

25

Bornpocrl/3aganus no
TeMmamM 113,
Bonpocs K

IuddepeHLIUPOBAHHOMY
3aueTy

Paspesn 3. TenioBoii aHa/M3.

25

15

15

10

25

Bompocel/3afanus 1o
TeMmaM 13,
Borpocer K

b depeHLITPOBaHHOMY)
3a4eTy

Pa3pen 4. lunamMmuueckuil aHau3.

24

14

14

10

20

Bornpocel/3aganus no
TeMmamM 113,
Bormpocer k

IuddepeHLIUPOBAHHOMY
3ayeTty

Paspen 5. CranpgapTHbie
HMCC/IeJOBaHMsI U ONITHMHU3AIUA B
WH)XeHePHOM aHa/In3e.

17

12

12

20

Bornpocel/3aanus 1o
TeMmaM 13,
Bonpoce K

muddepeHLITPOBaHHOMY)
3aueTy

Bcero 3a 8 cemectp

108

68

68

40

100

Bcero no guciumiuHe

108

68

68

40

100
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KpuTepumn oneHuBaHus

IICK-5.8
Bonpocbt omkpbimozo muna:

Ne 1 IentpanbHbiM 00beKTOM 1pu pabote B Ansys Workbench siBnisiercst , 110}, KOTOPBIM [TOHUMAaeTCsl
COBOKYTIHOCTb T€OMETPUYECKHX, (PU3MUeCKUX U KOHEUHO-3/IEMEHTHBIX TeJl pacCCMaTpHUBaeMol 3a/iaui, a TaKxKe
pe3y/IbTaToB YHC/IEHHOTO pellleHus.

Ne 2 — 3TO CIIOCOOHOCThL MaTepHasa Io/y4yaTb OCTaTouHble fedopmanuy 6e3 paspyliieHus U
COXPaHATh UX TI0CJIe CHSITUS Harpy3KH.

Ne 3 [l oy yeHusl YMC/IEHHOTO pelieHNs: HeoOX0AUMO BBITIO/IHATD pa3breHne reoMeTpHUeCcKUX Mogiesiel KOHeYHO-

3/1IeMEHTHOU .

Ne 4 Tlop, TTOHUMAEeTCsI 3aKpeTIeHre, CBSI3aHHOe C MepeMelleHUsIMU U BPaIl[eHUsIMU B
CTPYKTYDHOM aHasiu3e, 1100 oripe/iesieHre TeMIiepaTyphl MPY pPellieHrH 3a/jau TeryioooMeHa.

Ne 5 Tlop, TIOHUMAETCS TPUIOKEeHHe COCPeJOTOUeHHBIX WJTH pacIipeie/ieHHbIX CUJ WK TeTJIOBBIX
TTOTOKOB.

Ne 6 1151 KaKMX 3aKperyieH|i BBIYUC/ISTFOTCS] CU/Tbl PeaKLIMK OTIOPBI 1 MOMEHTHI?
Ne 7 Kakoii mapamMeTp BBIYMC/ISIETCS [I/Is1 OL|@HKH KOHCTPYKLIMU?
Ne 8 [I/1 KaKMX TUIIOB TeJl BBIYMC/IIETCS CMelleHre?
Ne 9 BeniecTBre yero BO3HUKAIOT TeIUIOBbIe HarpshKeHUst?
Ne 10 Kak 3az1aeTcst HaripaBsieHue Harpy3ku B Ansys Workbench?
Bonpocbl 3akpbimozo muna:
Ne 1 K KaKuM cucTeMaM OTHOCHTCS TTPOrPaMMHbI KOMILIEKC Ansys?

a. CAE
6. CAD
B. CAM

r. CALS
Ne 2 Ormipefienite TIOC/IeI0BaTeIbHOCTE 3TATIOB BHITIONIHEeHMs aHamm3a B Ansys Workbench?

- A
'l 7 Static Structural (ANSYS)
2 @ Engneering Data v 4

\‘3@&menv v
4 @ Mode Y 4
'<:5 aSetup ?
, i 6 @ Solution -
A?@Reﬂjts F

Static Structural (ANSYS)

3apaHne CBOMCTE MAaTepHana

Co3panme reomeTpmuuecKom
MoZeNn

Merepauna K3-cetem v 3aanme
NapameTPos CHMYNA LMK

Pewenne n npeacrasnexdmne
pesynuraTos
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Ne 3 Kakue THIIbI CBsi3eH, yCTaHAB/IMBAEMBIMH MeXy OJI0KaMH WH)KEHEPHOTO aHa/ln3a, ToAIepKUBaeT Ansys
Workbench?

a. [TpocTast cBsi3b 7151 iepesiauu faHHbIX (Transfer Data)
6. CoBMecCTHO UcIosb3yeMas CBsi3b (Share)
B. [IybnupoBanHas csizb (Duplicate)

I. ¥nanenHas ces3b (Delete)
Ne 4 Kakoe paciupenye nmeeT ¢aiin npoekra Ansys Workbench?

a. .wbpj
6. .mechdb
B. .agdb

I. .asm
Ne 5 Kakoii Mofy/ib MpejHa3HaueH [/l CO3/[aHuUs, COXpPaHeHUs U U3BJIeUeHHs MOZie/iell MaTeprasioB B Ansys
Workbench?

a. Engineering Data
6. Geometry

B. Model

L. Setup

a. Solution
Ne 6 C MOMOIIIBIO KaKUX 37IEMEHTOB co3/1aeTcst ceTka KD Ha 00beMHBIX Teslax?

a. TeTpasgpruecKUx WK TeKCasApuueCcKuX
6. TpeyronbHBIX WA TPSIMOYTOJTBHBIX
B. JInHelHBIX 0060/I0YeUHBIX /IEMEHTOB

I. JINHeNHBIX Oa/IOUHBIX 37IEMEHTOB
Ne 7 Kakumu criocobamy MOYKHO U3MeHSITh KOHEUHO-3/IeMEeHTHYIO CeTKy B Ansys Workbench?

a. 3a/1aBaTh paCLIMPEHHbIE OMIIMU U3MEHEeHHs TVIOTHOCTU CeTKU
6. VI3MeHATH CeTKy I7106anbHO 1Mo BceMy 00beMy yepe3 U3MeHeHHe OTpe/Ie/IeHHBIX OITLV
B. C MOMOIIIbI0 HACTPOMKU OKHA

r. C IOMOIIIBIO PerylUpOBKH Axara3oHa
Ne 8 OmpenenuTe TUN KOHEYHO-371eMeHTHOU ceTKu B Ansys Workbench?

d. CETKa, TMO/Iy4€HHasA aBTOMaTU4eCKU

0. TeTpasapanbHasi ceTKa
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B. ['ekcaroHanbHas ceTka
Ne 9 OmpefesiiTe THIT TIPUTOXKEHNsT CUTBI K MOMeHTa B Ansys Workbench?

1
2
3

a. B Touke

6. K pebpy

B. K noBepxHoctu
Ne 10 Kakuie THITBI pelmiatesiedt qoctymHbl B Ansys Workbench?

a. [Ipsimoii
6. VTepaniioHHBIHA
B. JIuHelHbIN

r. HenunelHwli
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