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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E2 TEXHOJIOT'US 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPY)XXEHUSA
AnekcanzapoB Anekcap CepreeByd, CTapilivii TIperojaBaresib

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpammel E2 TEXHOJIOT WA U ITIPOU3BOJCTBO APTUJVIEPUMICKOT'O
BOOPYXEHUA

3apenyromui kKadeapoit @emocor A.B., K.T.H., 01].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A8 IBUTATEJIN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIIIAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MO/JIE/TMPOBAHVE 1 UTH)KEHEPHBIN AHAJIN3 U3AEIUN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[ICK-5.8 — CriocobeH NpUMeHSITh CUCTEMbI aBTOMaTH3aLy WHXeHepHbIX pacuétoB (CAE) mpu perneHun
3a/au ripoeccUoHaNbHON AesiTeIbHOCTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IICK-5.8

3HAHUA:
METO/:[I/IKI/I pa6OTI:»I Nnpyu CO34aHHMHK 3JIEMEHTOB dHdA/IM3a B CHUCTeMdX daBTOMATU3alliki HWHXXEHEPHBIX

pacuetoB (CAE) npu pelienun 3aga4 poeCCHOHaIBHOM AeaTebHOCTH. ;;

YMeHuUsi:
ITpyuMeHSITH CHUCTEMBI aBTOMaTH3al[UM UHXeHepHbIX pacueToB (CAE) mnpu pemieHuM 3ajau
rpodeCcCcuoHaTBEHON eI TeIbHOCTH. ;;

HABbIKU:
BbINMONHAT, CTaTUYeCKui, AWHAMWYEeCKWM, TerioBOM aHalivu3 Wu3Jenuu

ONTUMU3AIMI0 B CHUCTEMax aBTOMAaTu3alvid WHXeHepHbIX pacuetoB (CAE) mnpu pemieHun 3ajau
npodeCCUOHANBHOM [1eSITeNbHOCTH. ;.

d TadKXXe BbIIIOJIHATh



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muctunmiaa MOJTETMPOBAHUE U MTH)XXEHEPHBIN AHAJIN3 U3JAEJINM sensercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOEKTUPOBAHUE C IIPUMEHEHUEM CAD/CAM/CAE-CUCTEM, TEPMOIVNHAMUKA,
COITPOTUB/IEHVUE MATEPHAJIOB.

CojepxaHWe  JUCLUIUVIMHBI  SIBJISeTCSI  OCHOBOW  /IJI1  OCBOEHUSI  JIUCLIUIUIH: CAM
IMPOEKTUPOBAHUE OBPABOTKHU JIETAJIEVM TUIIA TEJI BPAIIIEHVSI HA CTAHKAX C YIIY,
CAM IPOEKTUPOBAHUE OBPABOTKHU KOPIIYCHBIX JETAJIEM HA CTAHKAX C 4IIY,
MO/JIE/TMPOBAHME ITPOIIECCOB B KAMEPE CI'OPAHMS I'A30TYPEUHHBIX JIBUTATEJIE.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobGeH pUMeHsTh eCTeCTBeHHOHAYYHbIe U 001lenH)KeHepHbIe U SKCTIePUMeHTaIbHOTO
WCCJIeJ0BaHMs /1/1s1 pellleHus HH)KeHepHBIX 3a/1au 11podeCCroHaNbHOMN /lesiTe/IbHOCTH

¢ TICK-5.13 — CriocobeH MpUMEHATh CUCTEMbI aBTOMAaTH3MPOBaHHOTO NpoekTrpoBanus (CAD) npu
pelleHUH 3a/a4 TIpodeCCHOHATBHOM JieaTelbHOCTH

¢ [ICK-5.3 — CriocobeH BBINOHATL pacyeThbl Ha TPOYHOCTD

¢ TICK-5.4/24 — Cniocoben pa3pabatbiBath K/ Ha feTaiy, U3roTaBIMBaeMbIe TI0 a/ITUTUBHBIM
TeXHOJIOTUSIM, U3r0TaB/IMBaTh UX U OLleHUBaTh II0KasaTe/ly KayecTBa JeTasel, oay4eHHbIX 110
alfUTUBHBIM TE€XHOJIOTUSAM

¢ TICK-5.8 — CriocobeH NMpUMeHATh CHUCTEMbI aBTOMATH3alMU UH>KeHepHbIX pacuéToB (CAE) mpu
pelLeHUH 3a/a4 IpodeCCHOHATBHOM JieTelbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

HaumeHoBaHue Pa3fie/ioB U JUJAKTUYECKHUX eJUHHIL]

BCEI'O
CamocrosTenbHas
pabora cryjeHToB

BCEI'O
IIpakTHUecKHe
3aHATHSA

®dopmupyemast
KoMmmereHus, %

TICK-5.8

Paspen 1. MaremaTHdeckoe Mojie/THPOBaHuUe, HH)XeHePHBIH aHaM3. MaremariyecKast MOJe/b.
MaremaTuyeckoe Mojie/IMpoBaHue. AJZIeKBaTHOCTb Mogie/iv. IHkeHepHbIH U (yH/|aMeHTa/bHbIN aHau3.
KowmnbrotepHasi Mogiestb (371eKTpoHHasi Mogesnb). Ludposas Mogenb uszenus. LiudpoBoit ABOIHUK
nsgenust; L. Iudposble (BUPTYaIbHbIE) UCIIBITAHMSL.

17 12

=
o

Paspen 2. Crarnyeckuii anam3. TBepaoTebHast CeTKa KOHEUHBIX 3/1eMeHTOB [lepemMeHHbIe
rapameTpbl KOHCTPYKLMK. Crathueckuii aHa/mM3, ero rapamMmeTphl U yIpap/isitoljie XapakTepUCTHKH.
‘VripolieHre Mozies fi/ist aHa3a. ToueuHble MacChl, MPY)KHHBI U GajiouHble 37eMeHThl. KoHeuHble
8 9/1eMeHThI THMa 060/10uKa. CpeJMHHbIE OBEPXHOCTH. JKecTKue coefHeHust. PacueTHble 061acTu
(pervoHsl). 2-D miockoe HanpspkeHHOe cOcTosiHHe. Mogeny c60pouHbIx eanHHL] [IpoYHOCTHBIE
CBOJCTBa MaTepHasna.
6osmbinx fgedopmaryii. PeakTipoBaHye Matepuano. CTaTHUeCKUid aHa/N3 C TIpe/jHANPsKeHHeM.

25 15 15 10

3akperuienust. Harpysku. Toueunast cBapka. KoHTakTHBIi aHanu3. AHamm3

25

Pazpen 3. TensioBoii aHa/m3. PacueT HaripskeHUH, BbI3BaHHBIX HePaBHOMEPHBIM HarpeBoM.
8 CoBMellleH1e pe3y/bTaTOB PaCyeToB /i/sl MexaHHueCKoH 1 TerioBoii Harpysku HecTalioHapHbIi
TEIJIOBOM pacyeT. 3ajlaHKe TeryIoBbIX CBOMCTB MaTepHara.

25 15 15 10

25

Paspen 4. luHaMuyeckuii aHanu3. /InHaMUyecKye aHalu3 BpeMeHHbIX XapaKTepUCTHK (TepexoJHOM).
8 JlMHaMHueCKUit YaCTOTHBIN aHa/mM3. [JiHaMHUueCcKHil aHa/IM3 Ha yAapHYo Harpysky. JJMHaMu4ecKui
aHa/IM3 C/Iy4aifHbIX BO3AeHCTBHIA. [IlMHaMIYeCKHi aHa/IM3 TapMOHUYeCKHX KosebaHuiA. Mo/anbHbIi
aHanu3. Mo/la/bHBIH aHamu3 C Tpe/jHarpshkeHeM.

24 14 14 10

20

neraseit, c6opok.

Pazpen 5. CTaHjapTHBIE HCC/IEOBAaHUs H ONITHMHU3ALUsA B HH)XeHepPHOM aHa/m3e. COBMeCTHOe
WCII0/Ib30BaHKe TIPOYHOCTHOTO. TEMJIOBOTO aHa/IM3a U MOZY/Isl ONITUMU3aLIMOHHBIX PacyeToB. AHaIu3
YyBCTBUTE/NLHOCTH. TOUHOCTb pe3y/IbTaToOB OfHOTIPOXO/HOM M MHOIONPOXO/HOM ajjanTauyu. PacyeTsl

17 12 12 5

20

Bcero 3a 8 cemecTp 108 68 68 40

100

Bcero no gucuunivHe 108 68 68 40

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHHUe
pasjena
JUCLUITUHBI

Tema MNPAKTHYE€CKOI'0 3daHATUA

Oo0nemMm,

ayp.
JacoB

Pazgen 1.
MaremaTrueckoe
Mo/le/TUpOBaHuUe,
WHXeHepHBIN
aHam3.

MareMaTryeckoe MO/Ie/TMPOBaHUe - UCC/Ie/[OBaHUE KaKUX-TUO0 SBIEHUH,
MIPOIIECCOB WK CUCTEM O0OBEKTOB MyTeM MOCTPOEHUS, TIPUM €HEHHUS U
M3y4yeHus1 X MaTeMaThuecknx mogesneil. Lindposas Mogens usnenus -
cucTeMa MaTeMaTUueCKHUX U KOMIbIOTePHBIX MO/iesie, a TakKe
3JIEKTPOHHBIX JJOKyMEHTOB U3/ie/THs, OMMChIBAIOLasi CTPYKTYPY,
(YHKIIMOHAIBHOCTD M MOBeJieHHe BHOBb pa3padaThiBaeMOro WiH
9KCIUTyaTUPYEMOT0 U3/e/nsl Ha Pa3UyHbIX CTa/IusAX KU3HEHHOTO I[MKJIa,
II71s1 KOTOPOY Ha OCHOBAHWM Pe3y/IbTaToB UGMPOBBIX U (W/TH) UHBIX
ucnbiTanuk o 'OCT 16504 BbI 1o/THEHa OlleHKa COOTBETCTBUSA
MIpeABSIB/IsSEMBIM K u3zenvio TpebosanusM. LndpoBoii JBOWHUK HU3zenvs -
cucTeMa, COCTosILast U3 LIM(POBOM MOJe/y U3/ieus U 1By CTOPOHHUX
nH(OPMaIMOHHBIX CBsi3eli ¢ u3zenueM (TIpU HATUUUM u3fenusi) u (1 Jin)
€r0 COCTaBHbIMU YacTsiMu. L{udpoBbie (BUpPTyasibHbIE) UCITBITAHUS.
OmnpezeneHrie KOMUYECTBEHHBIX U (W/TH) KaueCTBEHHBIX XapaKTePUCTUK
CBOMCTB 00BEKTA UCTILITAHUN KaK Pe3y/ibTaTa UCC/IeZI0BAaHNSI CBOMCTR
LudpoBoil Mogenu (v qUdPoBOro JBOWHUKA) 0OBeKTa.

12

Pasgen 2.
CraTuueckuit
aHaJIu3.

Co3naHue TBeP/IOTEIBHOM CETKA KOHEUHBIX 3/1eMeHTOB I10/[roTOBKa
MepeMeHHbIX TTapaMeTPOB KOHCTPYKIIMH. ToueuHast cBapka. KOHTaKTHBIN
aHanu3. AHamm3 6onbIMX AedopMmaluii. PeakTupoBaHue U yaaneHue
MarepuasioB. IIpuMeHeHre TOUEUHOM MaCcChl, MPYKWUH M 6aTOUHBIX
3/1eMeHTOB. Vcrioib30BaHNe KOHEUHBIX /1eEMEeHTOB THIa 060/10uKa.
3aziaHue CpeIHHOM MOBEPXHOCTH aBTOMaTtHuecKuM criocobom Co3szanue
JKeCTKUX coenHeHnH. Co3/laHue pacueTHbIX obsacteli (DETMOHOB).
Co3naHue 06beMHBIX PACUeTHBIX 00/1acTeli (06beMHOro pervioH). 2-D
TIOCKOE HarpshDKeHHOe COCTosiHue. Mogien COOPOYHBIX eJUHUL]
IToAroToBKa U 3aIMyCK CTaTHUeCKOTO aHain3a. 3ajaHre IPOUYHOCTHBIX

6

15

35879




cBoicTB Marepuasia. Co3jjaHre HOBOTO Marepuasa. 3akpeljleHue KpOMOK.
3akperuieHre TIOBEPXHOCTH. 3aKperyieHre LUKINYeCKOH CHMMeTPUH.
CraruuecKkuil aHaIu3 C TipeJHarpsHkKeHueM.

PacueT HanpshKeHHH, BbI3BaHHBIX HEPaBHOMEDPHBIM HarpeBOM.

3 5,231_[;;1311& CoBMellieHUe pe3y/IbTaToB pacyeTos /s MEXaHquCKOﬁuH TeI/I0BOM 15
AT, Harpy3ku HecrauyoHapHbIi TeryioBo pacueT. TerioBoit aHamm3 6s10Ka .
OteHka 1 00CyX/ieHHe TIOCTaHOBKH 3a/iauy ¥ Pe3y/IbTaToB.
[IpoBeneHue MopanpHOro aHanu3sa. [IpoBeeHre cTaTUUeCKOro aHaau3a C
Pasen 4. npefHarpsbkeHueM. I1poBesjieHre MoJa/IbHOTO aHasIM3a C
. |\npenHanpsbkeHueM. [IpoBe/ieHre IUHAMAYECKOTO aHa/IM3a BpeMeHHbIX
4  |duHamMuueCKumn . 14
R XapaKTepUCTUK (TiepexofiHoit). [IpoBesjeHNe AMHaMUUeCKOTO YaCTOTHOTO
aHanu3a. [IpoBesieHre AUHAMWUECKOTO aHa/IM3a Ha Y[ apHYO HarpysKy.
IIpoBefeHMe JMHAMUYECKOTO aHa/lIn3a C/TyuyaliHbIX BO3JEeUCTBUM.
Paspen 5.
CranpaptHeie  |[IpoBesieHue aHamM3a J0KaabHON UyBCTBUTENBHOCTU. [IpoBejeHNe aHamM3a
g [MCCTefOBaHUA U r7100abHON UyBCTBUTENBHOCTH. CpaBHEHUE TOUHOCTH Pe3y/IbTaToB 12
ONTUMM3aLMs B |OJHOMPOXOJHOM U MHOTONPOXOAHOM afanTtauyu. [IpouHocTHON pacueT
WH)XeHepHOM MOJIIUITHUKA. AHa/M3 I1aTyHa.
aHanuse.
Bcero 3a 8 cemectp 68
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne | HamMeHoBaHHe Oo0neMm,
Cojep>xaHue yueGHOro 3a/jaHus
n/n paspena 4acoB
JUCLUNITAHBI
Paszien 1. AJ1eKBaTHOCTb MOJeJU - COOTBETCTBHE MOZENN MOJeIUPYEMOMY U3/ E/HI0
(mpoueccy, sIBIEHUI0) M0 XapaKTeprucTHKaM. KoMmbloTepHasi Mofiesb B
Maremarnyeckoe o o
KOMIIbIOTEPHOU (BBIUUCIUTENBLHOMN) Cpefie, COBOKYITHOCTh JJaHHBIX U
1 |mopmenupoBanue, 5
HEDKEHOpHIH MPOrpaMMHOT0 Ko/la, He0OX0[UMOTO /11 pabOoThI C AHHBIMHU.
AHAIS. MaremaTryeckasi MoJie/ib CBefIeHHsT 00 06UT>EKT6 MO/le/TMPOBaHUs B BUJIE
MaTemMaTU4YeCKUX CUMBOJIOB U BbIP&KEHUM.
OcHoBHbIe TeopeTUueckre nonoxkenuss MK3. YrnpolieHnve mogenu st
aHanu3a. PyyHoe nocTpoeHue cpeJMHHOM MOBepXHOCTU. 3aJjaHue
Pazpen 2. 3epKa/lbHOTO 3aKperyieHus1. 3akperjieHue TOUKU. 3akperjieHre
2  |Crartuueckui 000710uKOBBIX Mogienel. VIcroib30BaHue B 3aKPETUIEHUAX KOOP/IMHATHBIX 10
aHanms. cucteM. 3aflaHye Harpy3Ku. 3a.JaHue Harpy3Ku C MHTepIosiLyel. 3ajaHue
HarpysKu JlaBjieHleM Y TpaBUTaLMU. VI3MeHeHUe HarlpaB/ieHus U
BeJIMUMHBI Harpy3Ku. 3aZlaHue Harpy3Ku, IPUI0KeHHOU B TOUKe.
Pazpen 3. 3aZiaHue TeIyIOBbIX CBOMCTB Marepuana. Co3/aHue 111ab/I0HOB /171st
3  |TemuioBo# aBTOMatuuecKoit 06paboTku pe3ynbraroB. TernioBoi aHany3 y3ia. OueHKa 10
aHa/ms. 1 00CcyK/leHVe TIOCTAaHOBKY 3a/iauy W Pe3y/bTaToB.
Pazpen 4.
4  |JuHamuyeckuii |AHaaM3 4acTOTHI pe30HaHCa KaMepToHa. [JuHamuuecKuil aHaiu3 y3a. 10
aHa/us.
Paszien 5. MogenupoBaHue CrieLuanu3npoBaHHOTO HHCTPYMEHTa 1
CranapTHbie CrieL{Ma/TM3UPOBaHHOM OCHACTKH NPX 00pabOoTKe 3aroTOBKU Ha TOKAPHOM
cTaHke. MoJienlipoBaHMe U OL|eHKa NMPOYHOCTHU KOJblla, YCTaHOBIEHHOTO B
5  [MCC/IGAOBAHMA 1 TPexXKy/1auKOBOM IaTpoHe. MojieiMpoBaHue TeMIiepaTypHOro T10JIst 5
Zgiiﬁg;iilﬁ i CreLMai3npoBaHHOrO HHCTPYMeHTa 1 CrieLaIM3upOBaHHON OCHACTKU.
JR— MopenvpoBaHye TemMIepaTypHOU /:;eqzopMaLu/m CrieLjuan3upoOBaHHOTO
WHCTPYMEHTA U ClleliiaJTu3MPOBaHHON OCHACTKH.
Bcero 3a 8 cemectp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAIT/IMHBI
CEMECTP HEJE/IN CEMECTPA
12(3| 4 |5/ 6| 7 (89/10| 11 (12|13 14 |15 16 17
8 BII3 | | 4P| BII3 [P | BI13 BII3 AP |  Bonp.dud.3ay, aud. 3au.
7 35879




YcnoBHbIe 0003HaYEHVS:
¢ TP — nuiarHocTHYecKas pabora;
BII3 — Bomnpocsl/3azanus 1o temam I13;
Bonp.lud.3au — Bonpock! K AuddepeHI[IPDOBAaHHOMY 3aueTy;
aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

Tekyuid KOHTPOJ/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e BOIpOCHI/3a/jaHus 1o TeMam [13;
e BOMPOCHI K ArddepeHIIPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. OcHoBbI ipoekTHpoBanusi B Creo Parametric. CI16.: HUL] APT, 2021, s51. pec.

2. A. A. AnsmoBckuid. . SolidWorks Simulation. Kak pemiats npakruueckue 3ajaun. CaHkt-IletepOypr:
BEXB-ITetepbypr, 2011, 3:1. pec.

3. A. b. Kaninyn, E. M. Moposog, M. A. OndepreBa. . ANSYS B pykax utkeHepa. M.: YPCC, 2003, 371.
pec.

4. A. B. Yurapes, A. C. KpaBuyk, A. ®@. Cmaimok. . ANSYS s nikenepos. M.: MammHocTpoeHune-1,
2004, s51. pec.

5. A. C. Adanacees, K. M. MaHos, 1. I. BopoHnjoBa. . CucTeMHOe IPOeKTUPOBaHWEe KOHCTPYKLUK U
TeXHOJIOTHI M3TOTOBJIEHUS U3feuii OTBeTCTBeHHOTo HasHaueHus. CI16.BT'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2011, 22 3K3.

6. A. C. ITaBnoB. . Pemienue 3aziau MexaHUKH feopMUpyeMoro TBEporo Tesa B mporpamme ANSYS.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 42 3k3.

7. B. A. bpysika, B. I. ®okun, E. A. Conaycosa. . iiykenepHsii anaimi3 B ANSYS Workbench. Camapa:
N3p-Bo CamI'TYV, 2010, 5. pec.

8. B. A. bpysika, B. I'. dokun, f. B. KypaeBa. . IixenepHsiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, s5. pec.

9. B. H. EmenbsHog, C. O. 3qopoBenuH, C. C. Kpaes. . ANSYS-npaktukym. CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2005, 351. pec.

10. 1. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MO/|e/TAPOBaHUs MIPOL[ECCOB TeriooOMeHa B cpefie
Solidworks. CIT6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 52 3K3.

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
1. . OcHoBeI nipoekTupoBanus B Creo Parametric. CI16.: HUIT APT, 2021, 1 3k3.
5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS TUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynmamenrtansHas 6ubmuoteka BT TY «BOEHMEX» um. 1.®D. YcTUHOBS;
2. https://e.Janbook.com/ — 3BC JlaHsb;
3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas riatdopma FOpaiit. st By30B U CCy30B..

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbI, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:

1. Siemens NX;

2. SolidWorks 2015 R5;

3. SOLIDWORKS 2015;
4. ANSYS 2020 R2;

5. PTC Creo Parametric;



6. Catia V5 Academic Learn Package;
7. PTC Creo Simulate;
8. PTC Creo.

5.6. 'adopmarioHHbIe TEXHOIOTHH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. IIpoekTop;

. InTepakTuBHasK JOCKa;

. Siemens NX;

. SolidWorks 2015 R5;

. SOLIDWORKS 2015;

. ANSYS 2020 R2;

. PTC Creo Parametric;

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

. PTC Creo.

S LOONOTUThA, WN -

—_

6.2. IIpouee:

1. pabouee mMecTo TperoaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOTHI B 37IEKTPOHHOW 00pa3oBaTeibHOM cpefe.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHTLTHHbBI
MOJE/INPOBAHVE 1 UH)KEHEPHBIVU AHAJIN3 U3AETNN

AnHoTanusa paboueii nporpaMMsl

Muciyniuia MOJIEJITMPOBAHUE W WH)XXEHEPHBIM AHAJIN3 W3JE/IUHN  ssnsercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK 0 HarpaeneHnuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U pakemHbiX Ogueamesnell.
HMucuunnvHa peanusyercsi Ha Qakynerete E Opyxkue u crctembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®.
Yerunoa kadezpoii E2 TEXHOJIOTUSA Y TTIPOU3BOJICTBO APTUJ/IJIEPUMCKOI'O BOOPY)KEHNS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-5.8 CriocobeH mpUMeHSITb CUCTeMbI aBTOMAaTH3aLiK MHKeHepHbIX pacuétoB (CAE) rpu pelleHud 3ajau
ripoche CCHOHABHOM [IesITe/TbHOCTH.

CojeprkaHrie AUCHUTIIMHBI OXBaTHIBAET KPYT BOMPOCOB, CBSI3aHHBLIX C OTIpe/ie/ieHeM KOJTUUeCTBeHHbBIX U (H/N)
KaueCTBEHHBIX XapaKTEPUCTHUK CBOWCTB OObEKTa WCIBITAHUM Kak pe3yibTaTa WCCAe[0BaHUS CBOMCTB
UdpoBoM Mozie (M 1UGPOBOTo TBOWHKMKA) 00BEKTA.

[IporpamMmoii JUCLIUITIMHLI TTPelyCMOTPEHBI CJle/IyIollyie BUABI KOHTPOJIA:

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIpOCHI/3a/jaHus 1o TeMam [13;
e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakThuecKue 3aHsaTus (68 u.), camocrosTenbHas pabota ctyaeHTa (40 ).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
MOJE/IMPOBAHUE 11 MTH)KEHEPHBIN AHAJIN3 U3TE/INA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

MoZenu Ajis aHanu3a. PyuHoe rocTpoeHue cpejJuHHON
MOBEPXHOCTHU. 3aJjaHHe 3ePKaJbHOTO 3aKpell/IeHHsl.
3akperieHHe TOUKH. 3aKperieHre 000/I0UKOBBIX MOZIeNIeH.
Wcnonb3oBaHue B 3aKpeIIeHUsIX KOOPAWHATHBIX CUCTEM.
3ajaHue Harpy3Ku. 3a.JjaHue Harpy3Ku C MHTepHosLyei.
3ajaHue Harpy3Ku JiaBjieHUeM U rpaBUTaluu. MismeHeHre
Harpas/IeHUs U Be/IMUMHBI HAPY3KU. 3a/laHue HarpysKy,
TIPUJIO)KEHHOM B TOUKeE.

13

H TpyRoeMKOCTB,
anMeHOBaHUe PaboThI PekoMeH/lyeMas 1uTeparypa ac.

Pa3pen 1. MaremaTrnueckoe Moje/TMpOBaHue, HH)KeHePHbIN aHa/IH3.
AIeKBaTHOCTb MOZIEJ/IA - COOTBETCTBUE MOJe/! A. C. Adanacnes, K. M.
MOJe/IupyeMOMy U3zienuto (TIpoLieccy, sIBIeHUI0) T10 NBanos, 1. I'. BopoHtiosa. .
XapakTepucTUKaM. KoMribioTepHasi Mofieslb B KOMITbIOTepHOW | CHCTeMHOe NMpoeKTHpOoBaHHe
(BBIUMC/IUTENBHOI) Cpefie, COBOKYITHOCTD JAHHBIX U KOHCTDPYKI[MM U TEXHOIOTUN 5
MPOrPaMMHOTO K0/1a, HeOOX0ZIMMOTO [ijist PAOOTHI C JaHHBIMHU. W3rOTOB/IEHUS U3[eMUN
Marematryeckasi MO/ieJib CBefleHusi 00 00bekTe OTBETCTBEHHOT0 Ha3HaueHUsI:
MOZe/TMpPOBaHUs B BUJje MaTeMaTuyeCKUX CUMBOJIOB U CII6.FT'TY "BOEHMEX" um.
BBIDA)KEHU. . ®@. YctuHoga, 2011 (4)

Wroro no pa3geny 1 5
Pa3pen 2. Ctarnueckud aHa/In3.

OcHoBHble TeopeTHueckue nonoxenvss MK3. Ypolenue A. C. IlaBnos. . Pewenue 10

3a/]au MeXaHHKU
nedhopMUpyeMOoro TBEPZAOTO
Tesa B rporpamme ANSYS:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2020 (1)
C. 1. Kaparyuwms, 1O. A.
[Tnemanoga, . A. Xpamosga. .
ANSYS Workbench B geransix
mammz: CIT6. BT TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2019 (1)

A. A. AlIMOBCKUH. .
SolidWorks Simulation. Kak
pelLaTh TpPaKTHUeCKUe 3aiaun:
Cankr-ITetepOypr: BXB-
MMetep6ypr, 2011 (1)

A. B. Yurapes, A. C.
KpaBuyk, A. @. CMmasok. .
ANSYS pans uvxkeHepos: M.:
MarmmmHoctpoenue-1, 2004 (1)
. OCHOBBI TTPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HUL]J,
APT, 2021 (2)

A. b. Kanunyn, E. M. Mopo3os,
M. A. OndepbeBa. . ANSYS B
pykax uHxeHepa: M.: YPCC,
2003 (1)

B. H. EmenssiHOB, C. O.
3mopoBenuH, C. C. Kpaes. .

ANSY S-npakTtukym:
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CII6.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2005 (1)
B. A. Bpysika, B. I. ®okuH, E.
A. Conpycoga. . IHKeHepHbIit
ananu3 B ANSYS Workbench:
Cawmapa: M3g-Bo CamI'TYV,
2010 (1)
Wtoro no pa3neny 2 10
Pa3pen 3. TensioBoi aHaIus.
B. H. EmenssiHOB, C. O.
3nopoBenuH, C. C. Kpaes. .
ANSY S-nipaktukym:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2005 (3)
o . A. Kucenés, C. 1.
3azaHue TeryIoBbIX CBOWCTB Marepuasna. Co3gaHue 11abioHOB
[IJIs aBTOMaTHUeCKOM 00paboTKu pe3ynbTaToB. TernmoBoi CTpaxos. . OCHOBbI
a"a;m3 y3na. OrieHKa 1 00Cy>KieHre TTIOCTaHOBKH 33/jaukl U MOAC/TPOBAHHA MPOLECCOB 10
—— Tepnoo6MeHa B Cpefie
Solidworks: CIT6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHOBa, 2017 (2)
. OCHOBBI TPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HULJ,
APT, 2021 (4)
Wroro no pasgeny 3 10
Pa3pen 4. [luHaMuUeCcKHid aHAIH3.
. OCHOBBI TTPOEKTUPOBAHYS B
Creo Parametric: CIT6.: HAL]
APT, 2021 (4)
AHasM3 4acTOTHI pe30HaHCa KaMepToHa. JJuHaMude Kyt B. A. bpysika, B. I. ®okus, . 10
aHa/In3 y3/a. B. Kypaega. . ln>keHepHbIi
anamm3 B ANSYS Workbench:
Cawmapa: 13g-Bo CamI'TY,
2013 (3)
Uroro no pasgeny 4 10
Paspen 5. CTanjapTHbIe HCC/Ie0BaHUA M ONITUMHU3ALUs B HH)KeHEPHOM aHa/u3e.
MopenvpoBaHue CrieljiaarM31poBaHHOT0 MHCTPYMeHTa U
CreLMaIM3uPOBAHHOM OCHACTKY TIpY 00paboTKe 3aroTOBKM Ha
TOKapHOM CTaHKe. MozieslupoBaHue U OLeHKa IPOUYHOCTH
KOJIbLIa, YCTAHOB/IEHHOT'O B TPEXKY/IaUKOBOM IaTPOHe. . OCHOBBI IPOEKTUPOBAHUS B
MogenvpoBaHue TeMIlepaTypHOro IoJis Creo Parametric: CIT6.: HULJ, 5
Criel[Mau3upOBaHHOTO UHCTPYMEHTA U Criel[iaIu3upOoBaHHOM APT, 2021 (4)
OCHaCTKU. MogiempoBaHye TeMIiepaTypHOU JedopMariin
CreLlMaIM3upOBaHHOTO UHCTPYMEHTA U CIieljiaiu3ipoBaHHOM
OCHACTKHU.
Wroro no pasgeny 5 5
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLTHHDI
MOJE/INPOBAHME 1 TH)KEHEPHBIU AHAJIN3 U3AEINU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

e BOIpPOCHI/3afiaHus 1o Temam [13;

e BONPOCHI K AU depeHLIIDOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocsi/3aganus no Temam I13
Bompocs! o temam I13:
[arb oripefesieHrie MaTeMaTU4YeCKOTO MO/Ie/TIPOBaHMS.
Hars oripenenervie 1UbPOBON MOZETHN U3/eITHS.
[Harb onpenesieHre HXMGPOBOTO ABOMHUKA U3/E/HS.
[Hatb ornipefenenuie 1{uppoBoro (BUPTyaabHOI0) UCIIBITaHUS.
Yro Takoe aleKBaTHOCTb MOJIe/I1, UeM OHa OL[eHUBAeTCsl.
[atb ompeesieHrie KOMITbIOTEPHOM MO/ B KOMITbIOTEPHOM (BBLIUMC/TUTE/LHOM) cpefie.
[are oripefesieHrie MaTeMaTU4deCKOM MOJIeJH.
IIpuBecTr OCHOBHBIE TeopeTUyecKre mojoxenus MKO.
YKa3aTb OCHOBHBIE CIIOCOOBI YTIPOLIeHUsI MOZeJTH /ISl ”H)KeHePHOTO aHa/IH3a.
Uro Takoe cpefvHHAas MOBEPXHOCTh. PyuHoe MocTpoeHre cpeiHHON TTOBEPXHOCTH.
3agaHue cpeAWHHOM MMOBEPXHOCTH aBTOMaTHUeCKHUM CIiocobom
Kak 3agarb 3epkajibHOe 3aKperieHue.
Criocobbl 3aKperieHust TOUKH.
B ueM cocToAT 0COOEHHOCTH 3aKperyieH|s: 060I0UKOBBIX MO/IeJIeH.
Kaxk mcrnonb3oBaTh B 3aKperyieHUSIX KOOP/IMHATHbIE CUCTEMBI.
3azaHve Harpy3Ky. 3aflaHue Harpy3Ku C MHTepIosLyei.
3aJjaHue Harpy3Ku JiaBjieHUeM M rpaBUTALUN.
V3mMeHeHue HarpaB/ieHUs U BeJIMYUHBI Harpy3KH.
3ajjaHre Harpy3Ku, IPUIO’KEHHOM B TOUKe.
Co3paHue TBep/IOTeTbHOM CeTKH KOHEUHBIX 3IeMEeHTOB
IToaroroBka nepeMeHHbIX TapaMeTPOB KOHCTPYKLIMH.
YKkaszarb criocobbl 3alaHusl TOUeUHOMN CBapKH.
OxapakTepu3oBaTh KOHTAKTHbBIN aHaIM3.
OxapakTepu30BaTh aHa/IWU3 OO/BLINX Ae(OopMal[Uii.
[TpuMeHeHWe TOUEYHOW MaCChl, MPY>KUH U OaJI0UHBIX 37IEMEHTOB.
Vcrionk30BaHWe KOHEYHBIX /IEMEHTOB THTa 000/10UKa.
Co3zaHue KeCTKUX COeNHEHUM.
Co3pmanue pacueTHbIX o0sacTeli (pervoHoB). Co3ziaHre 00beMHBIX PACUETHBIX 00s1acTeli (06BEMHOTO PErvoH).
[artb xapakTepucTHKy 2-D 1/10CKOro HarnpsKeHHOTO COCTOSIHUS.
Mogenu cOOpPOYHBIX eJUHUIL]
[NoaroToBKa U 3amycK CTaTHUeCKOro aHasIu3a.
3ajjaHre TIPOYHOCTHBIX CBOMCTB MaTepuara.
Co3paHre HOBOTO MaTepurania.
Onwucark NpueMbl pelakTUPOBaHNsI MaTepruasioB
3akperyieHle KPOMOK.
3akperieHve TI0BePXHOCTH.
3akperuieHHe LUKINUeCKOW CUMMeTDUH.
CraTruecKuil aHau3 C TIpeAHaIpsKeHNeM.
PacueT HanpshKeHUH, BhI3BaHHBIX HEDABHOMEDHBIM HarPEBOM.
CoBMellieHe pe3y/bTaTOB PacueToB [I/Isi MeXaHUUeCKOM U TeIIoBOM Harpy3kKu
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HecranyoHapHbIi TernaoBOM pacyer.

OueHka 1 06Cy>XJeHHe TIOCTaHOBKH 3a/laudl ¥ Pe3y/IbTaToB TeIIOBOro aHa/m3a 0J1okKa . .
3aZjaHye Ter/IOBbIX CBOMCTB MaTepHuaia.

Co3pnaHue 11a6/I0HOB [1j151 aBTOMarrueckoi 00paboTKy pe3y/bTaToB.

Ouenka 1 06cy>xjeHre TIOCTaHOBKY 3a/lauil ¥ pe3y/bTaToB TEIJIOBOTO aHa/IU3a y3/a. .

Bonpocsi k AuddepeHUpPOBaHHOMY 3aUeTy

Bomnpoce! kK auddepeHIIIPOBaHHOMY 3aueTy pacroiaratorcsa B Y MK JuciumnivHe.
Bomnpoce! K auddhepeHIMpOBaHHOMY 3aUeTy COCTABJISIOTCS Ha OCHOBe paboueli MporpaMMbl AUCLUTUIAHBI 1
OXBaTHIBAIOT ee pa3sfiesibl ¥ TeMbl. OHU JJO/DKHBI [[eIOCTHO OTPaXKaTh 00beM MPOBepsieMbIX TEOPETHUECKUX U
MPaKTUUECKUX 3HAHUU. BOMPOCHI HOCAT PaBHOLEHHBIN XapakTep. ®OpMY/ITHPOBKH BOTIPOCOB /IO/DKHBI ObITh
YeTKUMU, KPATKUMH, TIOHATHBIMH, UCK/TIOUAIOIINMU JABOMHOE TOJIKOBaHHe. KomruecTBO BOMPOCOB B TiepeyuHe
[TOJDKHO TIPEBBIIIATh KOJTMUECTBO BOIIPOCOB, HEOOXOUMBIX I/l COCTaB/IeHUS 3aUeTHBIX JIMCTOB. Ha ocHOBe
pa3paboTaHHOTO U 0OBSABIEHHOTO CTYI€HTaM TePEUHs BOIPOCOB K UG (hePeHI[MPOBAHHOMY 3a4eTy
COCTaB/ISIFOTCSI OMIPOCHBIE JIUCTHI, COAIEP>KaHUE KOTOPBIX /10 CTYIEHTOB He JOBOJUTCS.

JuddepennupoBaHHbIii 3aueT

Ha 3auete cTyzeHTy npefocTtaB/seTcs 3 BOpoca Mo BCeM pasZiesiaM Kypca, BpeMsl Ha MOJTOTOBKY 45
MUHYT.
OlLleHKa «OTJIMUHO», «3aUTeHO»
- CCTeMaTH3UpOBaHHbIe, [TyOOKKe U MOHBIe 3HAHKS 110 BCeM pa3zesiaM JUCLIMIUIMHBL, a TakKe TI0 OCHOBHBIM
BOITPOCAaM, BBIXOZISIIIIMM 3a ITpe/iesibl yueOHOM porpaMMel;
- TOYHOE MCII0/Ib30BaH/e HayYHOW TePMUHOJIOTHH, CUCTEMAaTHYeCKY TPaMOTHOE U JIOTHUeCKH NPaBUIbHOE
W3JI0)KeHVe OTBEeTa Ha BOIIPOCHI;
- Oe3ympeuyHoe B/a/ileHre UHCTPyMeHTapueM yueOHOM JUCLUTUTHBI, yMeHre ero 3¢ QeKTUBHO UCIOIb30BaTh B
[OCTaHOBKE HayUHbIX U [IPAKTUUECKUX 3a/iay;
- BbIp@)KeHHasi CIIOCOOHOCTb CaMOCTOSITE/IHO 1 TBOPUYECKH pelllaTh CJIOKHbIe TIPOOIeMbl Y HeCTaH/lapTHbIe
CUTyaL1;
- TIO/THOE U ITyOOKOe yCBOeHHEe OCHOBHOM U JIOTOJTHUTE/ILHOM JIUTePATyphl, PEKOMEH/I0BaHHOH paboueii
TpOrpamMMmOoi Mo AUCLIUIINHE;
- yMeHHe OPUEeHTUPOBAThLCS B TEOPUSIX, KOHLEMLIMSIX W HAlpPaB/eHUsIX JUCLUATUIMHEBI U AaBaTh UM KPUTHUECKYIO
OLIeHKY, MCI10/1b3Ysl HayuHble JOCTY)KeHUs APYTUX AUCLUIIINH;
- TBOpUECKasl CaMOCTosATe/IbHAs paboTa Ha MpakTU4eCKHUX/CeMUHapCKUX/1ab0paTOPHBIX 3aHATHSIX, aKTHBHOE
ydacTHe B TPYIIIOBBIX 00CYK/|eHHUSIX, BBICOKUM YPOBEeHb Ky/IbTYPbI HCIIOJTHEHHS 3a/JaHHH;
- BBICOKMI YPOBeHb C()OPMHUPOBAHHOCTH 3asiBlIEHHBIX B paboueii mporpaMme KOMITETEHLHH.
OLjeHKa «XOpOLLO», «3a4TeHO»
- J0CTaTOYHO TOJIHbIE U CUCTeMaTU3UPOBaHHbIe 3HAHUS 110 JUCLIUTIIVHE;
- yMeHWe OPUEeHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIETIIUSX U HalpaB/IeHUsIX AUCLUIIIMHEL ¥ JaBaTh UM
KPUTHYECKYHO OLIeHKY;
- CII0/Ib30BaHUe HayYHOM TepMUHOJIOTHH, TVMHTBUCTHYECKU U JIOTHUYeCKY IPaBUIbHOE U3/I0’KEHHE OTBeTa Ha
BOITPOCHI, YMeHHe JieslaTh 000CHOBAHHbIE BHIBO/IBI;
- BJIaJleHNe HHCTPyMeHTapyeM I10 JUCLIUILIMHE, YMEHHe ero WCIOoIb30BaTh B MOCTAHOBKE U PellleHWH HayYHbIX
Y podeCCOHA/BHBIX 3a/jauy;
- YCBOEeHVe OCHOBHOU U IOTIO/THUTENILHOMN JIUTEPaTyphl, pEKOMeH/I0BaHHOM paboyeli mporpaMMotii 1o
JUCLIUILIVHE;
- camocTosiTesIbHast paboTa Ha MPAKTHUECKUX 3aHATHSAX, YUacTHe B TPYIIIOBBIX 00CY)KIeHHSIX, BBICOKHN
YPOBeHb KY/IBTYDPbI UCTIOJIHEHUs! 3a[JaHuH;
- cpefHUI ypoBeHb CHOPMUPOBAHHOCTH 3asiB/IeHHBIX B paboueii IporpaMMe KOMITeTeHLHHI.
O1ieHKa «y[|OBJIETBOPUTEBHO», «3aUTEeHO»
- JOCTaTOYHbI MUHUMAJ/IbHBIA 00beM 3HaHUM 110 JUCLIUTITHHE;
- YCBOEHHE OCHOBHOM JIUTEpaTyphbl, PEKOMEHIOBAHHOM paboueli TporpaMmMox;
- yMeHUe OPUEHTHUPOBAThLCSI B OCHOBHBIX TEOPUSIX, KOHLIENUSX 1 HalpaB/IeHUsIX M0 AUCLUITIMHE U 1aBaTh UM
OLIEHKY;
- ACTI0/Ib30BaHUe HAyYHOM TePMUHOJIOTHH, CTUTUCTHYECKOe U JIOTUYeCKOe M3/I0)KeHHe 0TBeTa Ha BOTIPOCHI,
yMeHWe JieflaTb BbIBOJBI O3 CylijeCTBeHHbIX OIIMO0K;
- B/laJileHHe WHCTPYMeHTapreM y4eOHOU AVCLUIJIMHEI, YMEeHHe eT0 UCTI0/Ib30BaTh B pellieHUH TUTIOBBIX 3a/ay;
- yMeHHUe 107, PYKOBOJ,CTBOM IIperioiaBare/isi pelllaTh CTaHjapTHbIe 3a/iauy;
- paborta 1107, PyKOBOZCTBOM TIperiofiaBaresisi Ha PaKTHUeCKUX 3aHATHSX, J0MYCTUMBIN YPOBEHb Ky/IbTyphl
WCTIO/THEHUS 3a/laHUM
- JOCTaTOYHBIN MUHUMA/bHBIN YPOBeHb C(HOPMHUPOBAHHOCTH 3asiBJIEHHBIX B paboueii mporpaMme
KOMIIeTeHLIUM.
O1ieHKa «HeylI0BIeTBOPUTETLHO», «HEe 3aUTeHO»
- (hparmMeHTapHble 3HaHUS 110 JUCLIUIVIMHE;
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- OTKa3 OT OTBeTa (BBITIOHEHUS TIMChbMEHHOH paboThi);

- 3HaHMe OT/Ie/IbHBIX UCTOUHUKOB, PEKOMEH/[0BaHHbIX paboueli MporpaMMOM 10 IUCIUTIINHE;
- HeyMeHHe UCII0JIb30BaTh HAYYHYH0 TePMUHOJIOTHIO;

- HanMuye rpyOBIX OIMOoK;

- HU3KUM ypOBeHb Ky/BbTYPbl UCTIO/IHEHUS 3a/JaHUi;

- HU3KMM ypOBeHb C(hOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueii mporpaMmme KOMITeTEHLIUH.
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Bomnpocsl/3apanus no
Pa3pen 1. Maremaruueckoe Temam I13,
4 8 |mopenupoBaHue, HH)KeHepHbIH | 17 12 12 5 10 Bonpocs! K
aHa/IM3. nuddepeHIIIPOBaHHOMY
3a4eTy
Bornpocsl/3aganus no
Pa3pen 2. CtatuuecKu Temam 113,
4 8 25 15 15 10 25 Bomnpocs! K
aHa/m3.
nudbepeHIIPOBaHHOMY
3aueTy
Bomnpocei/3apanus no
TeMaM 113,
4 8 |Paspen 3. TernsioBO# aHa/IN3. 25 15 15 10 25 Borpocs! K
nuhbepeHIIPOBaHHOMY
3aueTy
Bomnpocsl/3apanus no
Pazpen 4. [lunamMuyeckuii Temam I13,
4 8 24 14 14 10 20 Bormpocs! K
aHa/Im3.
nuddepeHIIPOBaHHOMY
3a4eTy
Bornpocsl/3aganus no
Pazgen 5. CraHapTHEBIE Temam 113,
4 8 |ucciegoBaHuA M omTHMHU3anuA | 17 12 12 5 20 Bonpocs! K
B HH)KeHEPHOM aHa/iu3e. nubbepeHIIPOBaHHOMY
3aueTy
Bcero 3a 8 cemecTp 108 | 68 68 40 100
Bcero no guciuruinHe 108 | 68 68 40 100
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OneHouHble MaTepuassl no gucuumiude MOJE/ITMPOBAHUE U NH)XEHEPHbBII AHAJIN3
W3JIEJTUN

IICK-5.8 - CnocobGeH npumeHsmp cucmembl dgmomamu3ayuu uHyceHepHbix pacuémoe (CAE) npu
peuwleHuu 3a0a4 npogeccuoHa/IbHOU desime/AbHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

HazoBuTe 2 0CHOBHBIX BHd ONTUMH3ALIUMN OJI1 CHUOKEHUA MACChI AeTa/Ih U YKaXKKUTe 110 OTHOMY
TeXHOJ/IOTHYeCKOMY OI'DAHUYEHUHIO [JId KaXXK0rO0.

Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

JI71s1 OTBETCTBEHHOTO Yy3/1a TIepevyrc/TiTe 10C/Ie/l0BaTebHOCTb BU/OB aHa/IM3a M 000CHYMHTe
He0OX0MMOCTb Ka)KA0TO OHUM apryMeHTOM.

Ne 3 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CootHecwure stanbl CAE-aHamu3a ¢ He0OXOAUMBIMU /IS UX BBITOJTHEHUS JIeHCTBUAMMU:

Ortansl aHanu3a  [elcTBus

1. ITogroroBka

FeOMeTpHI. A. Onpezenenvie MOAY/Ist yIIpyrocTH U ko3ddurmenta ITyaccoHa.

2. Ha3HaueHue
CBOMCTB b. YganeHue TeXHOIOTUYUECKUX OTBEPCTHM U CKPYT/IEHHH.
Marepuara.

3. Iloctpoenre B. Ha3HaueHre pa3MepOB 3JIEMEHTOB B 30HaX KOHLIEHTpaLU
CEeTKH. HaTpsDKeHUH.

4. 3ajaHue
IPaHUYHBIX I". [TpunokeHue cOCpeIOTOUEHHOM CUJTbI B TOUKE KOHTAKTA.
yCJIOBUH.

5. IIpoBegenue

pacuera [. PerieHre cucTeMbl ajire0panuecKux ypaBHEHUH.

Ne 4 TIpouMTaiiTe TEKCT ¥ YCTAaHOBHUTE COOTBETCTBHE

YCcTaHOBHTE COOTBETCTBHE MeXAy BUiaMU I'DAHUYHbBIX YCJIOBI/Iﬁ B CAE-aHanuse u ux ClJI/IBI/ILIECKI/IM
CMBIC/IOM:

Bugsl
IPaHYHbIX dusnueckuii CMbICI
YCI0BUH

1. XKecTkas

A. TTonHOe orpaHyYeHHe BCeX CTereHeil CBOOObI.
3a/jesIKa.

2. [lTaprupHOe
3aKpervieHue.

3.
CummeTpuyHOe
rpaHUYHOe
yc/ioBue.

b. JonyijeHue BpalljeHUs1 BOKPYT OCH 3aKperyieHus.

B. MogenvpoBaHue paboThbl CEKTOpA LIATUHPHUYECKON KOHCTPYKI[HH.

4. Hukmiueckasi [. YueT 3epKanbHOM CHUMMETPHUU KOHCTPYKLIMH /IJIs1 COKPAIl[eHUst
CUMMEeTPHSI. pacueTHO 06/acTH.

5. IlogarnuBoe

. YUeT yIpyrux CBOMCTB OIIOPHOI KOHCT WH.
3aKpervieHue. A yupy p PYKL

Ne 5 [IlpounTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
PacrnionoxxuTe 3Tarnsl cTaTUHUeCKOro aHaausa KOHCTPyKUuu B CAE-cucteMe B IpaBUJIBHOM MOPSJIKe:

1. 3ajaHue rpaHUUHBIX YCIOBUM (Harpy3Ky U 3aKperieHus).
2. IlocTpoeHne KOHEYHO-3/1eMEeHTHOM CeTKH.

3. MuTepripeTariys pe3y/ibTaToB (aHAIN3 HaTIPsDKeHUH U eopMariuii).
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Ne 6

Ne 7

Ne 8

Ne 9

4. Imniopt iy co3ganue 3D-mogenu.
5. 3amyck pacyeTa U pellieHHe CUCTeMbl ypaBHEHUM.

6. Beibop marepuana v Ha3HaUeHUe CBOMCTB.

IIpounTaiiTe TEKCT U YCTaHOBUTE TOC/IeJOBaTeTbHOCTD
B kakoii moce/[oBaTe/IbHOCTH BBITIOMHSETCS TETJIOBOM aHAIN3 U3/esTisi?

1. 3ajiaHue TeTUIOBBIX FPaHUUHBIX YCI0BUI (KOHBEKLIMS, U3/TyueHue, TeMI0BO MOTOK).
2. IlocTpoeHure CeTKM C yU4eTOM TerIOBbIX IPaZJueHTOB.

3. AHanus pacripefie/ieHUsi TeMIIepaTyp Y TE/IOBbIX HApPsDKEHUM.

4. Ha3HaueHue TepMO(U3UUECKHUX CBOMCTB MaTrepuara.

5. PellleHne ypaBHeHM! Teruionepesay.

6. ImmopT Moz esy.

HpquTaﬁTe TeKCT, BbIGepI/ITE HpaBHJ'[LHLIﬁ OTBET U 3allMIINTE apryMEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
OoTBeTa

Kaxkoti vt ananmusa 8 CAE vcronb3yeTcs AJis oTipe/ie/ieH s HarpsokeHui U ledopmaiyii B
KOHCTPYKL[MM T10/] [IOCTOSTHHOM Harpy3Koi?

1. JuHaMHUueCcKuii aHaIn3.
2. TertoBoM aHaMu3.
3. CTtatuueckuil aHaIun3.

4. TuapoariHaMUUe CKMM aHaJTH3.

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTEe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

Kaxoii sTan pabotel B CAE-cucTeMe ciiefiyeT cpasy nocie cosfanus 3D-mMofenu fetamm?
1. 3ajjaHue rpaHUYHBIX YCIOBUH.

2. Ha3zHaueHHe maTeprasioB.

3. [TocTpoeHre KOHEUHO-3/IeMEHTHOM CEeTKHU.

4.3anyck pacuéra.

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Kakoit meton ontumu3ariyivi B CAE 1103B0/IsIeT aBTOMaTHUeCKH OITpe/[e/IUTh ONTHUMAa/IbHOe
pacripe/iesieHrie MaTepHasa B 33[aHHOM TTPOEKTOM MPOCTPAHCTBE?

1. ITapameTpuyecKkast ONITUMU3ALHS.
2. Tonosioruyeckasi ONTUMU3AL[HS.
3. ®opMonTUMM3ALIUS.

4. PazamepHast ONTUMU3aL[UsI.

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAKOII[HE BLIOOD

OTBETOB
Kaxkue ocHOBHBIE THITBI aHa/IM3a MOYKHO BBITTONMHATE B CAE-cucTemax?

1. CraTuueckui aHaIus.

2. lnHaMuue CKUM aHa/us3.
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3. TernoBoil aHaMu3.
4. XuMUuueCcKuu aHasius.

5. OnrTumm3saLysa KOHCTPYKLUU.

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

Uro no3eossieT ontumusrposars CAE-cucTeMa B KOHCTPYKLMK?
1. YMmeHblIeHMe MacChl [IPU COXPAHEHUY TIPOYHOCTH.

2. CHWXKeHMe CTOUMOCTH MPOU3BO/ICTRA.

3. YiyuleHue a3poguHaMUueCKUX XapaKTepUCTHK.

4. I3MeHeHMe 1BeTa [jeTalu JJ1d SCTeTUKU.

5. [1oBbIllIeHNe yCTOMUMBOCTH K TeIJIOBBIM Harpy3KaM.

Ne 12 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BEIOOD
OTBETOB

Kakue sTarbl SIB/ISSIOTCS 00s13aTe/IbHBIMM TIPH TIOATOTOBKE Mo/esu st aHanu3a B CAE?
1. IToctpoenue 3D-mopenu.

2. Ha3HaueHue MaTepuaia.

3. 3azaHre TPaHUYHBIX yCIOBUM.

4. TTpoBesieHre IKCTIEPUMEHTATLHBIX UCTIBITaHUIA.

5. I'eHeparyst KOHEYHO-2/IeMEHTHOM CEeTKHU.
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