





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA INTACTUUYHOCTU N ITOJI3BYUECTHU

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-8.1 — cniocobHocTs mpumeHssTb CAD/CAE TexXHOMOTUM MPU MOJe/IMPOBAaHUU TIOBEIEHHUST 37IEMEHTOB
MeXaHUUeCKUX CUCTEM, HEOOXO[UMOM JI/Is pellieHus] POU3BO/[CTBEHHBIX TIPOEKTHO-KOHCTPYKTOPCKUX 3a7iau

[ICK-8.2 — c1iocoOGHOCTb yUHMTBIBaTH 0COOEHHOCTH IIM(POBOTO aHa/M3a TEXHUUECKUX CUCTeM TIPH YAAPHOM,
BUOpALIMOHHOM, TeMIIepaTypHOM HarpyKeHusiX, HaJWUYUM KOHLEHTPALUM HamnpsDKeHWH, KOHTAKTHBIX
B3aMMO/IEHCTBUSIX, TTOTEPH HeCyIrleld CrIoCOOHOCTH, a TaK)Ke TIPH YCTa0CTHBIX pa3pyLIeHuUs X

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-8.1

3HAHUS:

OCHOBBI TTPOEKTUPOBAHMUS M OCHOBHbIE METO/bI PaCyeTOB Ha MPOYHOCTE U XKECTKOCTD JleTaseil U y3/0B
MAILWH TIPY UX KOHTAKTe C TeXHOJIOTHUeCKUMU CpeflaMU, BHEIITHUMH 00beKTaMH U MeKAy cOO0W;

YMeHUs:

MPOBOAUTL  pacueThl JeTajedl MalllMH UM 3/IeMeHTOB KOHCTPYKIMM  aHaJUTUYECKUMH U
BBIUMC/TATEIbHBIMA MEeTOZIaMU TIPUK/Ia[HOM MeXaHWKH; KOHCTPYHWPOBaThb 1eMeHThI MalllMH U KOHCTPYKLUH C
yueToM obecrieueHUs] WX TIPOYHOCTH U JKECTKOCTH; TIPOBOJUTH pacueThl feTajiell MallMH W 3/eMEHTOB
KOHCTPYKLIMI Ha OCHOBE METOJ0B TeOPHH TVIACTUYHOCTH U TI0/I3yUeCTH;;

HaBbIKU:

aHAJIMTUYECKMUMHU W YWUCIeHHBIMA METOJAMH TIPUK/IAJZHOW MeXaHUKH JleTajiedl TPOBOAWTH pacyeThl
MallliH W 937eMEeHTOB KOHCTPYKLMH; TpPUMEHeHUs] MEeTOJOB MareMaThyeckoro ¢ KOMIIbIOTePHOTO
MO/IE/TMPOBAHUSI TIOBEJIEHUS] MEXaHWUUeCKUX CUCTEeM M TPOI[EeCCOB; BbIOOpPA MarepuasioB MO KPUTEPUSIM
TPOYHOCTH.

IICK-8.2

3HAHUA:

OCHOBBI TTPOEKTUPOBAHUS U OCHOBHBIE METO/IbI PaCUeTOB Ha MPOYHOCTE U XKEeCTKOCTh JleTaseil U y3/0B
MaIIIVH TIPH WX KOHTAKTe C TEXHOJIOTMYeCKUMH CpeJlJaMy, BHEIITHUMU 00BeKTaMu U MeXTy Co00H;

YMEHUs1:

coctaBniTh (yHJAMeHTalbHble MOJE/N TPOLeCcCOB AedOPMUPOBAHUS 37IEMEHTOB KOHCTPYKIMH C
yUéTOM BO3ZeHCTBUM, OKAa3bIBAIOLIUX OIpeZessiioliee BAUSHAE HAa WX MPOYHOCTb U JKECTKOCTB; I0JIyYaTh
oTipeZie/ISIIOLIe YpaBHEHUsT (U3NUYeCKUX TPOLIeCCOB CTaTUYeCKOrO HArpy>kKeHWsl Tel C yueToM o0pa3oBaHUs
OCTaTOYHBIX TMIaCTUYECKUX AedopMaliiii U PeosorHiecKoro ToBe/leH!sl MaTepraia; UCXoAs U3 0Co0eHHOCTe
KOHKDETHOU 3aflaud BLIOMpATh ONTHUMA/bHBIA MareMaTHUeckKWid MeTo[, e€ pDelleHHs; TPaMOTHO TIPUMEHSITh U
MpY He0OXOIUMOCTH PACIIUPATH U a/IATUPOBATh JIAHHBIN METO/] K PellleHHUI0 KOHKPEeTHOM 3a/1auw;

HaBbIKU:

aQHA/IMTUUECKUMH W YWUCIeHHBIMA METO/IaMH TIPUKJIAJIHOM MEeXaHUKW JeTajiell MPOBOJUTH PacyueThl
MallMH U 3JIeMEHTOB KOHCTPYKLMM; TpPUMEeHeHUs] MeTOAOB MaTeMaTHyecKoro ¥ KOMITBIOTePHOTO
MOJIe/IMPOBAaHUSI TIOBeIeHWsT MeXaHWYeCKMX CHCTEM M TPOLIeCCOB; BbIOOpAa MarepuasioB 10 KPUTEPUSIM
TIPOYHOCTH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TEOPUSA INTACTUYHOCTU U ITOJI3YYECTMA sBnseTcs JUCLHUIUIAHON
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKY 10 HarpasieHuto 15.03.03 TIpukaaoHas MexaHukda.

Cojep)kaHue JUCLUIIMHBI SIBSIeTCS JIorThYeCcKuM Tipogo/bkeHueM auctumivd: COITPOTUB/IEHUE
MATEPUAJIOB, TEOPUSA YIIPYTOCTN.

CopepkaHve AUCLUATIMHBI SIB/SIETCSI OCHOBOW  [I/I1  OCBOEHMS AMCIUILIVH: BI:IHOJIHEHPI]%,
IMOJI'OTOBKA K _ TIPOIOEAYPE 3AIINTHI n 3AIINTA BBIITYCKHOU
KBA/INMOVNKAIITMOHHOUM PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — crniocobeH NMpUMeHSITh eCTeCTBEHHOHAYUYHbIe U O0IIenH)KeHePHbIE 3HAHMSI, METO/[bI
MaTeMaTH4yeCcKOro aHalr3a ¥ MOZle/IMpOBaHus B Npo(eCcCHOHaNbHOM J1esiTe/IbHOCTH

¢ OIIK-11 — Crioco6eH BBISIB/ISITh €CTeCTBEHHOHAYUHYIO CYITHOCTh Mp0o06JieM, BO3HUKAIOIIUX B X0/Ie
ripoeccroHaNBHOU JesITe/IbHOCTH, TIPUBJIeKaTh AJisI UX pellieHus PU3NKo-MaTeMaTHueCKUii anrmaparT u
COBpEMEeHHbIe KOMIBbIOTEPHbIE TEXHOIOTUU

¢ OIIK-12 — Crioco6eH yuUThIBaTh COBPEMEHHbIE TEH/IEHI[UM PAa3BUTHSI TEXHUKU U TEXHOIOTHH B CBOEH
rpodeCCUOHATLHOM JesITeTbHOCTH

¢ TICK-8.1 — crioco6HoCTh puMensiTe CAD/CAE TexXHOIOTUY TIPY MOZIETUPOBAHUH TTOBE/IEHUS
3/IeMEHTOB MeXaHUYeCKUX CHUCTeM, HeoOXOAMMOM [1jis pellieHNsi IPOWU3BOCTBEHHBIX MPOEKTHO-
KOHCTPYKTOPCKUX 3a/iaq



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. Hanps. nedopmup cocrosinue (H/IC) npu
yNPYrom H N/IaCTHYHOM NOBe/ileHHH MaTepHaa. MexaHusm
4 7 06pa3oBaHus T1acTUUeCcKuX fAedopmariuid. OCHOBHbIE COOTHOLLIEHHS 12.9 0.9 0.4 0 0.5 12 12 12
Teopuu ynpyroctd (TY). Tensopa HanpsbkeHuii u gedopmanuii B TY.
TMapametps! HZIC B Teopuu nnactuuHocTy (TIT).
Paspen 2. YcioBue Hayasla IJIaCTHYHOCTH. [1oBepXHOCTH
TIJIaCTUYHOCTH. Kp]/]TEpl/ll/I Hauasia MiacTHYeCcKon ,qecpopmauuu.. T'urnoressl
4 7 Tpecka, Museca, AiMHcKoro. YcioBye pa3sBUTHsI IJIaCTUYHOCTHU C 27.9 29 0.4 2 0.5 25 13 13
yueTom yrnpo4yHeHus: Marepuana. I/I3OTPOHHD€, KHMHeMaTHueCcKoe 1
CMeILaHHOe YTIPOUHeHHe.
Paspen 3. ILtacTuueckoe IoBeieHHe MaTepHAaIoOB. YC/IOBHAS U
4 7 WCTUHHAs JUarpaMMebl pacTshKeHus. . PacueTHble annpokcuMaLyn 229 0.9 0.4 0 0.5 22 12 12
TIOBe/IeHHsI MaTepyasa B I1aCTUYECKOM COCTOSIHUM.
Paspen 4. Teopuu nnacruanoctu. [Toctynar [Ipykepa.
4 7 AccolMUpoBaHHBIH 3aKOH TeueHust. IIpocToe 1 C/I0KHOe 25 05 0.4 0 01 2 13 13
Harpyxenue.Teopema UbtoinHa. [leopmariioHHas TeopHst ’ : : :
TIJIaCTUYHOCTH. TeOpI/lﬂ TeueHus.
Paspen 5. IkeHepHbIe 3aa4d TeOPHH IVIACTHYHOCTH. YIIDYro-
4 7 TUIACTHYECKUI U3rib 6anok. YIpyro-racTuyeckoe KpyyeHHe CTep>KHed. 21.8 0.8 0.4 0 0.4 21 12 12
Pacyet TO/ICTOCTeHHOM TPyObI MO JaBieHneM. PacueT TOHKOCTEHHOM ’ ’ ! !
TPyObI NPU CJIOKHOM Harpy>KeHHUH.
Bcero 3a 7 cemecTp 108 6 2 2 2 102 62 62
4 8 Pa3paen 6. O6paborka metauioB JaBaenneM. CxaTue LIHHApA. 374 1.4 0.4 0 1 36 13 13
Borouenne 1 npotsikka. ITpokarka. IlITamroBKa. ) ) )
Pazpen 7. Peosiornyeckoe nopejeHre MarepuanoB. BivsHue
4 8 TeMIIepaTypbl U BpeMeHHU Ha HarpsKeHHO-JeopMUPOBaHHOE COCTOSHHE 388 18 0.8 0 1 37 12 12
(HAC) snemeHTOB MaiuH. MaremMariueckue MOJie/u MO/3y4ecTH. : : :
Texuuyeckue TEOPHHU I10J/I3y4UeCTH.
Paspen 8. ImkeHepHbIe 3aja4d TeOPHH MO/I3y4ecTH. []nuTe/ibHast
4 8 TIPOYHOCTb, KO3 PHULMEHT 3amnaca, mpezes Mon3yyecT. MaremMaTuueckie 67.8 2.8 0.8 0 2 65 13 13
MOZ|e/IM TINIACTUYHOCTH. Pejtakcalyist HarpsiKeHNH.
Bcero 3a 8 cemecTp 144 6 2 0 4 138 38 38
Bcero no gucuuninHe 252 12 4 2 6 240 100 100
3.2. AyAuTOPHBII NPAKTUKYM
No Oo0nemMm,
II/;'I HOMep 1 HAMUME€HOBdHHE pa3/ie/id JAUCIHUII/INHbI Tema MNPAKTHYE€CKOIr'o 3dHATUA ayA.
qacoB
Pa3,qe11 1. HaHpﬂ)KEHHO-,E[ECbOpMI/IPOBaHHOE Pernienue 3a44d4 Ha npe06pa30BaHHe
1 |coctosuue (HAC) npu ynpyrom v rmiacTUUHOM TeH30pOB HampshKeHUH U 0.5
MoBeJeHrr MaTepurasid. ,l:[e{'l)OpMaLII/Iﬁ
dusnueckue Moaenu OYHEeHUA
2 |Pa3gen 2. YcioBue Havasa MaaCTUUHOCTH. A yip 0.5
MaTepHrdJ/ia
YcnoBHas U KCTUHHAS ArarpaMMbl
3  |Pasgen 3. [InacTuyeckoe moBeieHUE MaTeprasioB. pactsbkeHusl. BpemeHHOe 0.5
COIMpOTHUBJIEHHE
CooTHO1IeHYsI Teopuit
4  |Pa3pen 4. Teopu# M1aCTUYHOCTH. p 0.1
IJIaCTUYHOCTHU
5 Pasgen 5. InkeHepHbIe 3a/jaul TEOPUU Pactsokenue u KpyueHue 0.4
TIJTAaCTUYHOCTH. TOHKOCTEHHOU pr6]:I )
Bcero 3a 7 cemecTp 2
PelnieHue npuK/IagHbIX 3a7au
6 |Pa3gen 6. O6paboTKa MeTaslIOB /IaBEeHHEM. P A A 1
00paboTKY METaJIIOB /IaB/IeHHEM
7  |Pasgen 7. Peosornueckoe rnoesefieHre MatepyasnoB. | TexHUueckue TeOpUU I0/13yUeCTH 1
Pernienue MPUK/IaJHBIX 3aa4 C
8 Pa3,qen 8. I/IH)KeHeprIE 3dja4y T€OpUU II0JI3yUeCTU. |yUeTOM I10JI3yUeCTU U pejlakKCallin 2
HarnpshKeHUI
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| Bcero 3a 8 cemecTp | 4
3.3. JIaGopaTopHbIil NPAKTHKYM
Ne Homep u HaiMeHOBaHUe O0BeMm, ayy,.
Tema /1a00paTOpPHOro NpPaKTHKyMa
n/n pa3jena JUCHUNIUHBI 4acoB
1 Pazpen 2. YcnoBue Hauana Ynpyro-nyiactuueckuit u3rub 6anok. OctaTrouHble 2
M/IaCTUYHOCTH. HarpspKeHUs IIpU pasrpyske
Bcero 3a 7 cemecTp 2
Bcero 3a 8 cemectp 0
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHUe pa3jesia O0Bem,
Cojaeprxanue yue0HOro 3a/JaHusi
n/n JAUCLIUIIUHBI 4acoB
Pa3gen 1. HanpsbkeHHO-AeopmupoBaHHOe |M3yueHue npeayCMOTPeHHBIX TIPOrpaMMOit
1 |cocrosaue (HAC) npu yripyrom u MUTAKTUUeCKUX eMHMUI] 110 KOHCTIeKTaM JieKiuk| 12
[JIACTUYHOM [0BeIeHUH MaTepurasa. Y peKOMeH/IyeMOM uTeparype
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOii
2 JMUJIAKTUUeCKUX eIUHMI] TI0 KOHCTIeKTaM jekiuii| 10
Paszen 2. YcioBre Hauasa IIACTUUYHOCTH.  [M PEKOMEHJlyeMOii iuTeparype
3 BrinosiHeHue, oopMiieHNe MoTy4eHHbIX 15
pe3y/bTaToB, 3amura JIP.
4 Paspen 3. Ilnactuueckoe noeesieHue W3yueHnue rpefyCMOTpPEeHHBIX IPOrPaMMOM 2
MaTepHaJsioB. MUIAKTUUeCKUX eMHMUL]
N3yueHue ripelyCMOTPEHHBIX NPOrPaMMO¥
5 |Pa3gen 4. Teopuu naacTUYHOCTH. MUAKTUUeCKUX e[IMHUL] 110 KOHCTIeKTaM JIeKIui| 22
1 PeKOMeHlyeMoi JTuTeparype
Pasgen 5. lHkeHepHbIe 3a/jauv TEOPUU VI3yuerue Npe/lyCMOTPEHHBIX NPOrpaMMOi .
6 MUAKTUUeCKUX e[JMHUL] 110 KOHCTIeKTaM jiekiuii| 21
[JIACTUYHOCTH. L
Y peKOMeH/lyeMOi1 iuTeparype
Bcero 3a 7 cemectp 102
N3yyeHuie npeyCMOTPEHHBIX IPOrPaMMOM
7  |Pa3men 6. O6paboTKa MeTa/lI0B IaBIe€HUEM. |TUAAKTHUECKUX e[JMHUI] TT0 KOHCTIEKTaM JIeKIui| 36
Y PeKOMeHlyeMoM JIuTeparype.
Pa3pen 7. Peonoruueckoe rnoBefieHue VI3yueHue NpejlyCMOTPEHHBIX NPOrPaMMOKt .
8 JUIAKTAUECKUX eIMHUL] TT0 KOHCIIeKTaM Jiekuuui| 37
MaTepuraoB. M
Y peKOMeH/lyeMOU iuTeparype.
N3yyeHuie npeyCMOTPEHHBIX IPOrPaMMOK
9 Paszien 8. VIHxeHepHbIe 331au1 TeopHH AMZIAKTHYECKNX IHHUL| 110 KOHCTIeKTaM nekiuit| 20
Y peKOMeH/lyeMOoU nuTeparype.
T0JI3y4eCTH.
Brimonnenue, oopMiieHre TIOMyIeHHBIX
10 45
pesy/bTaros, cgava [13.
Bcero 3a 8 cemectp 138
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4(5| 6 |7(8/9/ 10| 11 |12|13|14| 15 | 16 17
7 Op Ap | JIP ap Bornp.Jud.3au, gud. 3au.
8 ap ap a3 | 4ap Bormp. k3
YcnoBHbIe 0003HAYEHUS:
e JIP — auarHoCTHUeCKasi paboTa;
o JIP — naboparopHast pabora;
e Bormp.[Iud.3au — Borpock! K AnddepeHIIIPOBAaHHOMY 3aueTy;
e 13 — nomMalliHee 3a/aHUE;
e Bomp. JK3 — BOIPOCHI K 3K3aMEHY;
e mud. 3au. — JuddepeHIIMPOBaHHbIN 3aueT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e BOMpPOCHI K U depeHITUpOBaHHOMY 3aueTy;
e JIOMalllHee 33/]aHue;
¢ BOMPOCHI K 5K3aMEHY.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
* JK3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. I. Makapos. . Teopust iiactuusocty v nionzydectd. CII6.6I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2018, 63 5K3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOHN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yupamenTansHast 6ubmoreka bI'TY «BOEHMEX» nm. [1.®. YcTuHoBa.
CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjuoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe CripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTa TEXHUUECKOTO PeryiupoBaHus: HopMbl, paBuia, CTaHAApPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBA;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nHGOpMalMOHHBIN TOPTasI IPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becrieueHue:
1. Mathcad Prime 3.1;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Ansys Multiphysics 2017 Teaching Advanced.

5.6. 'Hopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;

3. Mathcad Prime 3.1;

4. Ansys Multiphysics 2017 Teaching Advanced.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;
2. Mathcad Prime 3.1;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.4. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. paboure MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS INTACTUYHOCTU U1 ITIOJ/I3YUYECTHU

AnHoTanusa paboueii nporpaMMsl

Ouctiurinia  TEOPUSA IUVIACTUUYHOCTU UM IIOJ/JIBYYECTHM siBasieTcss  AUCLUMTIIMHON
o0sA3aTeIbHON YacTH O10Ka 1 mporpaMmbl MOJATOTOBKHU 10 HampasiaeHuto 15.03.03 TlpukaadHas mexaHuka.
HOucrurnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
Ycrunora kadenpoit E7 MEXAHUKA JESGOPMUPYEMOI'O TBEPIOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-8.1 croco6HocTs mnpumeHsTh CAD/CAE TeXHO/OrMM TIPH MOJe/MPOBAaHUM ITIOBEJEHHs 3/1EMEHTOB
MeXaHMUYeCKHX CUCTeM, HeOOXOAMOM JI/Isl PeIlieHHsT TPOU3BOZCTBEHHBIX ITPOEKTHO-KOHCTPYKTOPCKHUX 3a/iay;
[ICK-8.2 criocoGHOCTh YUYMUTHIBAaTH OCOOEHHOCTH LIM(POBOrO aHa/IM3a TEXHUUECKHX CHUCTEM TIPU YAapHOM,
BUOpALIMOHHOM, TeMIIepaTypHOM Harpy)KeHusiX, HaJlU4Myd KOHLIEHTpPALMM HampsDKeHWH, KOHTAKTHBIX
B3aMMOJIeHCTBUSIX, IOTEPH HeCyIIeld ClIOCOOHOCTH, a TaK)Ke TIPU YCTAI0CTHBIX pa3pyLIeHusX.

CO,E[EP)K&HI/IE AUCHUIVIMHBI OXBATbIBA€T KPYI' BOIIPOCOB, CBA3dHHBLIX C OIMMCAaHHWEM HeJIMHeMHOro roBeaeHH s
MaTepuaioB 1 KOHCTPYKL[Hﬁ.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e JOMalllHee 33aJjaHue;
e BOIMPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHMPOBaHHBIN 3a4eT;
e 5K3aMeH.

OO6m1as TPyJ0EMKOCTh OCBOEHUSI JUCLMIUIMHBI COCTaBaseT 7 3.e., 252 u. TIporpaMMoW JUCIUMJIHHEIL

TpelyCMOTPEeHbI JIEKI[UOHHbBIe 3aHATHS (4 U.), IpakTHueckue 3aHaTus (6 u.), 1abopaTOpHEIA MpakTUKYM (2 d.),
camocTosATe/TbHas paboTa cTyzeHTa (240 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS INTACTUYHOCTU U1 ITIOJ/I3YUYECTHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI COCTaB/sgeT 252 4., U3 HUX 12 4. ayUTOPHBIX 3aHATUH, U 240 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnjiyemas iuTeparypa prm:{?éKOCTb’
Pazpen 1. HanpsokenHo-aedopvupoBanHoe cocrosaue (H/[C) nmpu ynpyroMm v njiaCTH4HOM IOBeAeHUH
Marepuasa.

N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOii E. I Makapos. . Teopust T/1aCTUUHOCTH U
IUIAKTUUeCKUX eIMHUL] 110 KOHCIIeKTaM nosizyuectu: CI16.5I'TY "BOEHMEX" um. 12
JIEKL[MM 1 PeKOMeHAyeMoit TuTepatype . ®. Ycrunosa, 2018 (1,2)

Wroro no pa3geny 1 12

Pa3pesn 2. YcnoBue Haya/ia NIaCTUIHOCTH.

N3yuenue npesyCcMOTpPEHHBIX TPOrpaMMOK
JUJaKTUYeCKUX eUHUIL] 10 KOHCIIeKTaM E. I. Makapos. . Teopus I71aCTUYHOCTH U 10
JIeKLIUIA ¥ peKOMeHlyeMOol IuTeparype nomyuectu: CI16.BT'TY "BOEHMEX" um.
BrironHenue, 0hopMIeHHE MOy YeHHBIX M. @. YcruHosa, 2018 (3) 15
pesy/bTaros, 3amura JIP.

Wtoro mno pa3neny 2 25

Pazgen 3. IlnacTnueckoe noBejjeHUe MaTrepHaioB.
VI3yueHEe IpeyCMOTPEHHEIX IIPOrPaMMOii E. IT. Makapos. . Teopus I71aCTUYHOCTU U
noszyuectr: CI16.BT'TY "BOEHMEX" um. 22

AMAAKTAEECKIX €RMHAL . ®. YctuHoBa, 2018 (4)

Wrtoro no pasgeny 3 22

Pa3pen 4. Teopun m1acTHUHOCTH.
N3yueHue ripelyCMOTPEeHHBIX ITPOTrPaMMOii E. I Makapos. . Teopus 1/1aCTUUHOCTH U
IUIAKTUUeCKUX eIMHUL] 110 KOHCIIeKTaM nosizyuectu: CI16.BT'TY "BOEHMEX" um. 22
JIeKLIUW Y peKOMeH/lyeMOU IuTeparype . ®. YcrtuHosa, 2018 (5)

Urtoro no pasgeny 4 22

Paspgen 5. IH)KeHepHBbIe 3a/iauy TEOPUU NIACTHYHOCTH.

N3yueHue npeyCMOTpPEHHBIX TPOrpaMMOK E. T’ Makapos. . Teopus /1aCTUYHOCTH U
JUIAKTUYeCKUX eIUHUL] [0 KOHCIIeKTam nomsyuectu: CI16.BT'TY "BOEHMEX" um. 21
JIeKLIUIA U peKOMeHlyeMOl IuTeparype . @. YctuHoBa, 2018 (5-10)

Wroro no pasgeny 5 21

Pa3gen 6. O0padoTKa MeTa/I/IOB AaB/IeHUEM.

N3yueHue ripelyCMOTPeHHBIX POTrPaMMOi E. T Makapos. . Teopus m/1aCTUUHOCTH U
JUJaKTUUeCKUX eJUHUL] TT0 KOHCIIeKTaM nosizyuecty: CI16.BI'TY "BOEHMEX" um. 36
JIEKLIUN 1 peKOMeHTyeMoii iuTeparype. . ®@. YcruHoga, 2018 (11-13)

Wroro no paspeny 6 36

Pa3zgen 7. Peosiornueckoe noBejeHyue MarepuasiosB.

W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOid E. I Makapos. . Teopust TI/1aCTUUHOCTH U
IUIAKTUYECKUX eIMHUL 110 KOHCIIeKTam nomyuectv: CI16.BT'TY "BOEHMEX" um. 37
JIeKLIMW ¥ peKOMeH/lyeMOl IiTeparype. . ®@. YctuHoBa, 2018 (14-16)

Wroro no pa3aeny 7 37

Pa3gen 8. IkeHepHbIe 3aiauy TEOPHHU M0JI3yUYeCTH.
12 12347



N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA E. I Makapos. . Teopust TI/1aCTUUHOCTH U 20
IUIAKTUUEeCKUX eIMHUL 110 KOHCTIeKTam nomyuectv: CI16.BT'TY "BOEHMEX" um.
JIeKLIMI ¥ peKOMeH/lyeMO iuTeparype. . ®@. YctuHoBa, 2018 (17-19)
BrimonHenue, oopmiieHre TOMyYeHHBIX 45
pe3yJsbTaToB, chava /3.
Wroro no pa3geny 8 65
13 12347




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS INTACTUYHOCTU U IIOJ/I3YYECTHU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOMNPOCHI K JuhepeHIIMPOBAHHOMY 3aueTy;
¢ jabopaTopHasi paboTa;

e BOIPOCHI K 3K3aMeHY;

e JIOMalllHee 33/]aHue;

o muddepeHIMPOBAaHHBIN 3aUeT;

* 9K3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Bonpocs! k guddepeHUpoBaHHOMY 3aueTy
TecrtoBble BONpockl pasMeleHbl B YMK aucLMnivHb

JIaGoparopuasn pabora

Kputepuu olieHMBaHus 1ab0paTOpHBIX paboT.
OueHka "oTInyHO"
Ortuet 1o paboTe BBHITIO/IHEH B TIO/THOM 00beMe ¢ cobmofeHrieM He00X0JUMOM MOC/IeJ0BaTeIbHOCTH.
O6yuatoruecs: paboTtany MOHOCTBI) CaMOCTOSITENTBHO,, TT0Ka3a/ i HeoOX0AMbIe TeopeTHUeCKHe 3HaHMS,
MpaKkTh4YecKre yMeHus: M HaBbIKK.OTueT oopMiieH akKypaTHO, B OIITUMAbHOM A1 GUKCaly pe3y/IbTaToB
dhopwme.
Ouenka "xopomo"
OrtyeT 1o paboTe BBITIO/THEH B TIOJIHOM 00BeMe 1 CaMOCTOSATENBHO. [I0MyCcKaeTcsi OTKJIOHEeHHe 0T HeoOX0oAuMoi
M0C/IeJOBaTeIbHOCTH BLITIOJTHEHUs], He BIMsIIOLIee Ha MPaBUIbHOCTb KOHEYHOTO pe3ysibraTa (fiepecTaHoOBKa
MYHKTOB TUTIOBOTO TIJIaHA, MOC/Ie/JOBaTeIbHOCTh BHITIO/THSIEMBIX 3a[JaHWH, OTBETHI Ha BOTIPOCKH). .OTUeT U
3allyTa MoKa3aad 3HaHWe OCHOBHOTO TEOPEeTHUECKOTO MaTepHasia U OB/lafieHue YMeHUsIMH, HeoOX0AUMBIMU
/IS CAMOCTOSATE/TLHOTO BBITTOJTHEHUS Pa0OTHI. [TOMyCKatOTCSl HETOUHOCTH U HEOPEeKHOCTh B 0(hopMIIeHUH
pe3yneTaToB paboThI.
OreHka "y[0B/1I€TBOPUTE/IBHO"
Ortuert BbITIOTHEH ¥ 0¢)OPMJIEH C TTOMOIIIbIO TiperiofiaBaresisi. Ha BbimosiHeHre paboThI 3aTpaueHo MHOTO
BpeMeHH (JlaHa BO3MOXKHOCTD ofieniath paboty goma). CTyAeHT 1oKa3aj 3HaHWUs TeOpPeTUYeCcKOro MaTepuarna,
HO UCIIBITBIBAMT 3aTPYJHEHUS TIPU CAMOCTOSATETLHOM paboTe.
OrleHKa "Hey[0B/IeTBOPUTEJILHO"
BricTaBnisieTcst B TOM CiIydae, KOrJja CTy/IeHT OKa3aJjiCsl He TTOATOTOBI€HHBIM K BBITTOTHEHHIO Pa0OTHL
[TonmyyeHHBIe pe3y/bTaThl He TTO3BOJISIOT CZe/IaTh TTPAaBUIBHBIX BBIBO/IOB U MTOTHOCTBIO PACXOASTCS C
MoCTaB/IeHHOM 1je/ibio. OOHapy KeHO TI0X0e 3HaHWe TeOPeTUUeCKOro Mareprasna U OTCYyTCTBUE HeOOXOAMMBIX
YMeHUH.

Bompocs K 3K3aMeHy
TecroBble BONpockl pasMeleHbl B YMK qucLUnivHb

JlomaiHee 3aanue

BapuaHnTel JoMaliHuX 3aaHuil pasMeltieHsl B Y MK AUCHUIIMHEI
KpuTepuu o1jeHUBaHUS JOMALIHUX 3a/laHUM.
Ouenka "oTinyHO"
IomartiiHee 3aJjaHuie BLITTOTHEHO B TIOTHOM 0ObeMe ¢ cobmofeHreM HeoOX0[UMOM MOC/IeJ0BaTebHOCTH.
OO6yuatornuecst paboTanu MOHOCTBI0 CAMOCTOSTE/IBHO: T0A00paiy Heo0X0JUMBIE [17IsI BHITIOTHEHUS
npe/ijiaraeMbix paboT UCTOUHWKY 3HAHWH, TTOKa3aau HeoOX0IUMble TeOpeTHUeCKUe 3HAHMS, TPAKTHUECKHe
yMeHHUsI U HaBbIKU.PaboTa opopmMieHa akKypaTHO, B ONTUMAa/IbHOM /iJ1s (PUKCaliK pe3ysisTaToB hopMe.
Ouenka "xopomo"
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[oMariHee 3alaHye BHITOJTHEHO CTYAE€HTaMU B ITOJTHOM 00beMe ¥ CaMOCTOSITe/TbHO. J]0IyCKaeTCst OTK/IOHEHHe
OT HeoOXOJMMO TT0C/IeJ0BaTe/IbHOCTH BBITIOJIHEHHS], He BAWSIOIIee Ha IPAaBUIbHOCTb KOHEUHOTO pe3y/ibTaTa
(mepecTaHOBKa MyHKTOB TUIOBOTO I/1aHa, ITOC/IE/I0BATeIbHOCTD BBINO/IHAEMBIX 33/laH|M, OTBETHI Ha BOIPOCHI).
Vcrionp30BaHbl yKa3aHHbIE UICTOUHUKY 3HaHWW. PaboTa mokasana 3HaHHe 0CHOBHOTO TeOPeTUYeCKOr0
MaTepuasa 1 OBJla/ileHre YMeHUsIMU, He0OXOAUMBIMH Ji7Is CAMOCTOSITE/IbHOTO BBIIIO/THEHHS PaOOTHI.
[loryCcKaroTCsi HeTOYHOCTH M HeOPe>KHOCTB B 0pOPM/IEHNH Pe3y/IbTaToB paboThI.

OueHKa "yI0B/I€TBOPUTENIBHO"

[omariiHee 3afaHye BHITOJHEHO BBITIOIHEHO ¥ 0)OPMIIEHO C TIOMOIIIBIO TIpernogasaresis. Ha BeiroHeHne
paboTkI 3aTpaueHO MHOTO BpeMeHH (flaHa BO3MOXKHOCTB /jofieNiaTh paboTy Aoma). CTyzieHT roKa3sas 3HaHUs
TeOPeTHUeCKOTO MaTepHasa, HO UCIBITBIBA/ 3aTPYyAHEHHS TIPH CaMOCTOsITe/TbHOM padoTe.

OLeHKa "Hey[0B/IETBOPUTE/ILHO"

BricTaB/sieTcs B TOM CiIy4ae, KOria CTYZeHT OKa3asicsl He [TOATOTOBJIEHHBIM K BBITIO/THEHUIO 3a/IaHuUs.
ITonmyuyeHHBIe pe3ysbTaThl He MO3BOJISIOT CZe/IaTh IPaBU/IBHBIX BBIBOZIOB U MOTHOCTBIO PACXOAATCS C
TI0CTaB/IeHHOM 1ienbio. OOHapy’KeHO TII0X0e 3HaHHe TeOPeTHUeCKOro MaTepHrasa M OTCYTCTBHEe HeOOXOUMBIX
YMEeHUH.

JuddepennpoBaHHbIii 3a4eT

OOyuarouuiics UMeeT TPaBo Ha MO/Ty4YeHre MUHUMAJILHOM TTOJIOKUTEe/TBHOU OLIeHKH TP Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYILLIer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe AUarHOCTHUeCKOM paboThl B
COOTBETCTBUM C TpaMKOM paszena 4.
IOudd. 3aueT MpoxoAUT B TeCTOBOM (opMe U BK/IFOUYaeT B celsi OTBEThI Ha TeopeThdeckue Bompock (30 mrt.).
Kask/ip1it BepHBIN OTBeT olleHMBaeTcsi B 3 6asna. OLeHKa CK/Ia/jbIBaeTCsI 10 KOMUeCTBY 0asioB, MOMy4eHHbIX
3a OTBeThl Ha TECTOBbIe BOIIPOCHI.
ITepeBog GanIbHOM MIKAbI B TPAAULIOHHYIO CHCTEMY OLIEHUBAHHS
Bannet OLjeHKa 10 HOPMAaTUBHOM 1IKase
76 - 90 «3auTeHO - OTVINYHO»:
55 — 75 «3aureHo - xopouo"
30 - 54 «3auTeHo - Y/I0BIETBOPUTE/ILHO"
MeHee 30 «He 3aUTeHO»:

JK3aMeH

OOyuatoluiicss IMeeT MPaBo Ha MO/yYeHHe MUHUMA/ILHOM MOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUN
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIETO KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKoOM pa3zena 4.
DK3aMeH MPOXOAUT B TECTOBOH (hopMe U BK/TIOUaeT B ce0st OTBETHI Ha TeOpeTHUecKue Borpochl (30 miT.).
Kayk/p1ii BepHBIH OTBeT orleHnBaeTcsi B 3 Oasta. OLeHKa CK/Ia/JbIBAeTCsI TI0 KOIMUEeCTBY 0asiioB, MOMyUYeHHBIX
3a OTBeThI Ha TeCTOBbIe BOMPOCHI.
[TepeBoy 6asTHEHOM IIKA/BI B TPAAULMOHHYIO CHUCTEMY OLIEHUBAHHUS
banier OrjeHKa 110 HOpMaTHUBHOM I1IKasie
76 - 90 "oTinyHO"
55 — 75 "xopomo"
30 - 54 "y10B/1IeTBOPUTEJILHO"
MeHee 30 "HeyOB/I€TBOPUTE/ILHO"
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Pazpen 1.
HanpsikeHHo-
AedopmupoBaHHoOe Borpocsr K

4 | 7 |cocrommme (HAC) | 159 09 04| 0 | 05 | 12 | 12 | 12 |auddepermposantomy

MpPH yIpyroM u sauer
y
ITAaCTHYHOM
MOBe/IeHUH
Marepuasa.
Paspgen 2. YcioBue u CDEBSSPIZCELI;HHOM

4 | 7 |wavana 279129 04| 2 | 05| 25 | 13 | 13 WOPPTED y
IUTaCTHYHOCTH. Y

JlabopatopHasi paboTa
Ef;‘::ui.ecxoe Boripocer k

4 7 229109 | 04 0 0.5 22 12 | 12 |muddepeHiLipoBaHHOMY

MoBe/ieHHe

3auety
MarepuasioB.
Pa3spen 4. Teopuu Boripockt K

4 7 IACTHYHOCTI. 225 05 | 04 0 0.1 22 13 | 13 |guddepeHLipoBaHHOMY

3aueTy
Hienepus Bonpoc x
4 7 P 21.8| 0.8 | 0.4 0 0.4 21 | 12 | 12 |guddepeHLipoBaHHOMY
3aia4uy TeOpUH
3aueTy
IUTaCTUYHOCTH.
Bcero 3a 7 cemectp 108 | 6 2 2 2 102 | 62 | 62
Pa3zpen 6.

4 | g |Obpaborka 374 14 | 04| 0 1 | 36 | 13 | 13 | Bompocsl K 5K3ameHy
MeTasIJIoB
JaBJIeHUeM.

Pazgen 7.

4 | g [Peonormueckoe |41 81 08| @ 1 | 37 | 12 | 12 | Bompochl K 5k3ameHy
noBeJjeHue
MarepuasioB.

Paspgen 8.

4 8 HNH)xeHepHbIe 678! 28 | 08 0 9 65 13 | 13 Boripocsl K 5K3ameRny,
3aiauM TEOpUH IomariiHee 3ajaHue
MOJI3yYeCTH.

Bcero 3a 8 cemectp 144 | 6 2 0 4 138 | 38 | 38
Bcero no guciuruinae 252 | 12 4 2 6 240 | 100 | 100
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