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ITPOYHOCTHBIE PACYETHBI B ITPUKJ/IAZTHBIX ITAKETAX
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIJIEKCEI PAKET U
KOCMUYECKHUX AIIITAPATOB
[epuH ITeTp AnekceeBuu, CTapliMii MpernojaBaresb

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3apexyrorui Kadeapoit MammrakoB A.I1., K.T.H., 101].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOYHOCTHBIE PACUETHI B ITPUK/TAJHBIX ITAKETAX

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:

IMK-2 — CnocobeH MPOBOAUTH TeXHWUECKOe MPOeKTUPOBaHWe U3[e/Mi pakeTHON M PaKeTHO-KOCMHUECKOM
TEXHUKU C HCIOMb30BaHUEM TBEpJOTeNbHOrO0 KOMITbIOTEPHOTO MOZEeNHpOBaHUs B COOTBETCTBUE C eWHOMN
CHCTeMOU KOHCTPYKTOPCKOM [JOKyMeHTaL[MH 1 Ha 6a3e COBpeMeHHBIX TIPOrPaMMHBIX KOMIUIEKCOB

@®opMHPOBaHUIO KOMIIETEHLIUH CTY)KHUT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
HK-2

3HAHUSA:

OG6i1jast TeOpHst MPOYHOCTH, METO/] KOHEUHBIX /IEMEHTOB M €r0 peajv3aliis B IPOrPaMMHOM KOMILIEKCe
Asnys (Ansys Workbench);

YMeHuUs:
OnpeziesiiTh HAarPy3KH, AEHCTBYIOIIME Ha 3/IEMEHThI KOHCTPYKIMK ITY; oCylecTBIATh 40paboTKy 3-D

MO/IesTu 37ieMeHTa KOHCTPYKI[UH /il aHamu3a B Asnys (Ansys Workbench); onpezieniaite rpaHUUHbBIE YCIOBHS
MO/e/I1 U TIPUJIO’KEHHe Harpy30K Ha 3/1eMeHThl KOHCTPYKLUHY B Asnys (Ansys Workbench);

HABbIKU:
CriocobeH oCyIIeCTB/ISITb aHA/IM3 37IeMeHTOB KOHCTPYKLuK 1Y, ncronb30BaTh MPOrpaMMHBIN KOMILIEKC
Asnys (Ansys Workbench) g1 pacuetoB 3semeHToB KOHCTpYKLmu I1Y, CriocoGeH aHa/M3UPOBaTh pe3y/IbTaThl
pacueTa B TIporpaMMHOM Komruiekce Asnys (Ansys Workbench) u comocTap/isiTe UX € pe3y/ibTaTaMU pacueTa

10 aHa/TUTUYeCKUM MeTOAMKaM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmnaa IIPOYHOCTHBIE PACUETHI B ITPUKJ/TAZTHBIX ITAKETAX siBrnisieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
MATEPUAJIOBEJAEHUE, COITIPOTUB/IEHUE MATEPUAJIOB, BBICIHIASI MATEMATHKA,
DOU3NKA.

CopepxaHue [UCLUIUVIMHBL  SIBJSIETCSI OCHOBOM [Jjsi  ocBoeHuss gucuuruivH:  AI'PEIATBI
CTAPTOBOI'O OBOPYJOBAHUS.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4

¢ [TK-7 — CriocobeH pa3pabaTbiBaTh U BHEIPSTE B IPOM3BO/ICTBO HOBBIE KOHCTPYKLIMOHHBIE MaTeprasbl U
TeXHO/IOTUUeCKHYe IPOLIeCChl



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme % g o
< S 5 =
) i Y E E E E
| G e iz | §_ | 23| ¢
& E HaumeHoBaHMe pa3jie/0B H AMJaKTHYECKHX eJUHUL] 5 E g- E’ § E 3 E 8‘ E
131
= g8 EF |58 4
g = © v
=)
4 8 Paspen 1. Beegenue. OCHOBHbIe IIOHATUS U peajii3yeMble alrOpUTMbl MeTO/ja KOHEUHBIX 22 17 17 0 5 10
9/1eMeHTOB. THIIbI PaCUeTHBIX CETOK, MHTeP(eiiC MPorpaMmsl.
4 8 Paspen 2. Kputepuu NpoYHOCTH U yCTOHYMBOCTH. 2.1 Kputepun NpoyHoCTH 1 22 17 17 0 5 10
YCTOHUMBOCTH KOHCTPYKLii ITY.
Pasaen 3. OCHOBBI JeKOMIO3ULHH C/IOKHBIX KOHCTPYKIMH. 3.1 JIeKOMIO3uLMsl Kak
4 8 OCHOBA OBICTPBIX MH)KEHEPHBIX pellleHHi B paMKax poeKThpoBaHus 3.2 [IpakTiyeckue 27 17 0 17 10 30
TIpUMepBbI eKOMIO3ULIMKM KOHCTPYKLWi 3.3 TIpescTaBieHne TUIOBBIX 31eMeHTOB 1Y f/1st
pelleHns MH)XeHepHBIX 3a/1a4 IPOeKTUPOBaHUS.
4 8 Pa3aen 4. OCHOBBI IOCTPOEHHS] KOHEYHO-3/IEMEHTHBIX Mopesiei. 4.1 ['ipaBnuueckuit 6ak 5 0 0 0 5 10
4.2 MeTtannokoHCTpyKLusi oTceka 4.3 Crpena.
Pa3pen 5. 3ajaHue rPaHUYHBIX YCI0BHH M HAarpy)keHHe KOHEYHO-3/IeMeHTHBIX MOJie/Iei.
4 8 5.1 TIpoyHOCTHO# pacueT ruApasiryeckoro Gaka 5.2 TIpOUHOCTHOI pacueT 5 0 0 0 5 10
MeTaJ/IOKOHCTPYKLIMK oTceKa 5.3 [IpOuHOCTHOM pacyeT MeTa/JIOKOHCTPYKLIMK CTPesibL.
4 8 Pa3aen 6. OCHOBBI JHHAMHYECKHUX PAcyeToB 3/IeMeHTOB M KOHCTpyKuwuii ITY. 6.1 27 17 0 17 10 30
IIpouHocTHOM pacuet oTceka ¢ 060pyOBaHKEM.
Bcero 3a 8 cemecTp 108 68 34 34 40 100
Bcero no gucuuniMHe 108 68 34 34 40 100
3.2. AyATOPHBII NPAaKTUKYM
No Homep u Oo0nemMm,
0 /;[ HavMMeHOBaHHe Tema npakTH4YeCKOro 3aHATUA aya,.
pa3pena JUCHMILIAHBI yacoB
OcobeHHOCTH TIPOBEIEHUS] TPOUHOCTHBIX, TEIJIOBBIX, YaCTOTHBIX
ACUeTOB, PACUETOB Ha YCTOMUMBOCTD, IMK/INUECKHE U YIapHbIe
1 |Pa3zpmen 1. BeeneHue. p » PacHe ye . » 1 yAap 0
Harpy3ku B SolidWorks Simulation. O6ocHoBaHMEe BO3MOXXHOCTH
pacueTa 3ajlay TepMOYTIPYTOCTU U HeJTMHEMHOM TUHAMUKU.
Pa3zmen 2. Kputepuu  |TIpUHITUIIBI TTOCTPOEHUS aITOPUTMOB P-a/IalTUBHOTO U h-
2  |mpo4HOCTH U aJanTUBHOIO METOZOB pacueTa. 3aZlaHKe NapaMeTpOoB YIIpaB/IeHUs U 0
YCTOWYUBOCTU. KpPUTepUX TOUHOCTH [/11 a[JalITUBHBIX METOZ0B
Pazgen 3. OcHOBBI
JIeKOMIO3ULNU .
3 OCHOBBI ZIEKOMITO3ULIMU CI0XHBIX KOHCTPYKLMH. 17
CJIO’KHBIX
KOHCTPYKLMH.
Paspen 4. OcHOBBI OcHOBHbBIe TapamMeTphl PACYeTHON CETKU. ATTOPUTMEI eé
4  |mocTpoeHUst KOHEUHO- |(hOpPMHUPOBAHHS METO/IOM SHEPTreTUUECKUX ArarpaMM U METO/IOM 0
3/IEeMEHTHBIX MoJiesield. |BIKYyILerocs (hpoHTa.
Paspen 5. 3ajanne @DyHKIMOHATbHBIE BOSMOKHOCTU MOJZIe/TMPOBaHue B3auMO/|eHCTBUS
5 rpaHUYHBIX YC/IOBUH U |AeTaseli B cOopke. PacueT rpu Haauuuy G0JIBIIUX MepeMeleHU . 0
Harpy>keHue KOHeUHO- |Y4YeT TpeHHs B 30He KOHTakKTa. KOHTakTHOoe TernioBoe
3/IeMEHTHBIX MO/iesiell. |COTIPOTUBIIEHHE.
Pazgen 6. OcHOBBI
JUHaMuueCKUX .
6 OcCHOBBI IMHAMUUECKUX PACUETOB JIEMEHTOB U KOHCTpyKLuit ITY. 17
pacueToB 3/1eMeHTOB U
KOHCTpyKIuit ITY.
Bcero 3a 8 cemectp 34
3.3. JTaGopaTopHbIi NPAKTHKYM
OoneMm,
[
N Homep u HanMeHOBaHHe
Tema /1a00paTOPHOro MpPaKTHKyMa ayp.
n/n pa3jena JMCLUIIAHbI
4acoB
1 |Pasgen 1. BeeseHue. WnTepdetic mporpamMmbl. OCHOBHBIE TIPUHLUITEI BEIOOPA 17
TBEp/IOTe/IbHOM, 0060/10ueuHOH, 6aIouHOM 1
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KOMOVHHPOBAaHHOM PAaCUeTHBIX CETOK.
3ajaHKe CBOWCTB MaTepurana oobekTa pacueta. Paborta c
Paspen 2. Kpurepuu o o
2 . Opay3epoM MaTeprasioB U MOCTaB/sIeMO OUOTMOTEKOM 17
MIPOUHOCTH U YCTONUUBOCTH.
MaTepua’sosB.
Mo/ienMpoBaHUe peasbHBIX Harpy30K U CII0COO0B
Pazgen 3. OcHOBBI ACIP p py .
3aKperieHus: 00beKTa C TIOMOIIbI0 TPAHUYHBIX YCIOBHH B
3  |[AeKOMIO3ULIMH CJIOXKHBIX . . o 0
" JIeKapTOBOM, I[WIMHAPHYUECKON U chepruecKoii crucTeMax
KOHCTPYKLMH.
KOOp/ZIMHAT.
Pasgen 4. OcHOBBI .
Onpepenenve BIWSHUS IapaMeTPOB PAaCYeTHOW CETKH Ha
4  |moCTpOeHUsI KOHEYHO- 0
9 TOYHOCTBH IMPOYHOCTHOTO pacyeTa.
3/IEeMEHTHBIX MOJe/eid.
Paspnen 5. 3ajanue
g |[TPaHMYHBIX YCOBUU U Pacuet KOHTAKTHBIX HAMPSDKEHUH U CUMT Peaki[uu B cOOpKe 0
Harpy’keHre KOHEUYHO- (Bas B MOAIIMITHUKOBOM CTOMKE).
3/IeMEHTHBIX MOJiesieid.
Paszpen 6. OcHOBEI
g |AMHAMHYECKHX PacueToB BrinonHeHue cljeHapusi MPOeKTHPOBaHUSA MJ1aCTUHYATOro 0
3/1eMEHTOB U KOHCTPYKLIMM  |KpOHILTelHa. PellleHe ONTUMHU3aLlIOHHOM 3a/jauul.
ny.
Bcero 3a 8 cemectp 34
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HauMeHoBaHMe pasje/ia JUCHHUILIMHBI Copep>kaHue yueOHOro 3afaHus wacoB
BoccraHoBieHWe HaBLIKOB paboThI C
1 |Pa3gen 1. BeegeHue. "o 5
riporpamMmoii SolidWorks.
. CamocTosiTenlbHOe U3yueHre yueOHOM
2 |Pa3sgen 2. Kpurepuu pOYHOCTU U YCTOMUUBOCTH. 5
JIATEpPaTyphbl
3 CamocTosiTenlbHOe U3yueHre yueOHOM 5
Pazpen 3. OcHOBBI 1eKOMIIO3ULIUU CJIOKHBIX JIUTepaTyphbl
4 KOHCTDYKLUM. ITogroToBKa K npakTuyeCcKoMy 5
3aHATHIO
5 Paspen 4. OCHOBBI IOCTPOEHUSI KOHEUHO- CamocTosiTeNlbHOE U3yueHue yueOHOH 5
3/1IeMEeHTHBIX MOZenel. JINTeparypbl
6 Pa3pen 5. 3agaHue rpaHUYHBIX YCJIOBUM U CamocTosiTeNlbHOE U3ydeHue yueOHOH 5
Harpy>keHve KOHeUHO-3/IeMeHTHBIX MOZeJiei. JINTepPaTyphbl
v [ToaroToBKa K npakTuyeckoMy 5
Pazpnen 6. OCHOBBI [UHAMUYECKUX PacueToB 3aHATHUIO
g [IeMEHTOB U KOHCTpyKUuit ITY. CamocrosTe/bHOe H3yueHye yueGHOH |
JIATEPaTyphbl
Bcero 3a 8 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112/ 3 |4 5|6 |7 8 9 |10 11|12 13 |14|15]| 16 17
8 TexkK JIP | AP TexK | JIP | P TexkK AP | TekK, 3au.

YcnoBHbIe 0003HAUCHUS:
o JIP — auarHOCTHUeCKasi paboTa;

e TekK — BOMpOCHI [/151 TEKYILETO KOHTPOJIS;

o JIP — naboparopHasi pabora;
¢ 3au. — 3aYeT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyromx dpopmax:

JMarHoCTUYeckKas pabora;
BOIIPOCHI /I/IsI TEKYIIIero KOHTPOJIS;
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¢ naboparopHas pabora.

HPOMe)Ky'TOIIHaH dTrTecTalus ITPpOBOAUTCA B (bopMaX:
¢ 3adyeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. K. A. bacos. . I'padpuueckuii uarepgetic kommaekca ANSYS. M.: MK Ilpecc, 2006, 551. pec.

3. H. H. ®énopoga, C. A. Banerep, M. H. JTanuioe. . OcHoBbl pabotel B ANSYS 17. M.: [IMK Ilpecc,
2017, an. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuognueckue U3faHus:
1. MogenupoBaHye U aHanu3 WH(OPMaLMOHHBIX CUCTEM.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITVHBI, 3/IeKTPOHHbIE OMOIMOTeUHbIe CUCTEMBI:

1. https://urait.ru/ — I'maBHasi — O6Gpa3oBarenbHas ratdopma FOpaiit. /st By30B U CCY30B.;
2. https://e.Janbook.com/ — 3BC Jlansb.

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:

1. SolidWorks 2015 R5;
2. Microsoft Office.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. TTpoexkrtop.

6.2. JlaGopaTopHbIe 3aHATHUA:

1. SolidWorks 2015 R5;
2. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOYHOCTHBIE PACUETHI B ITPUK/IATHBIX ITAKETAX

AnHoTanusa paboueii nporpaMMsl

Juciymuinaa ITPOYHOCTHBIE PACYUETBI B ITPUKJ/TIAJJHBIX ITAKETAX gasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KoCMUUecKux Komnaekcos. JuciuriimHa peanm3syeTcs Ha (akysmsrete A PakeTHo-KocMuueckas TexHuka BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMUUYECKUX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-2 CriocobeH TPOBOJWTL TEXHUUECKOE MPOEKTHPOBAHUE W3/Ie/IMH pPAKeTHOHW U paKeTHO-KOCMHUECKOU
TeXHUKW C HCIOb30BaHUEM TBEDJOTE/NBLHOIO KOMIBIOTEPHOTO MOZE/NVPOBaHUS B COOTBETCTBHE C €JUHON
CHCTEMOM KOHCTPYKTOPCKOM [JOKyMeHTaLUH U Ha 6a3e cCOBpeMeHHBIX TIPOrPaMMHBIX KOMTI/IEKCOB.

CogepkaHve JUCLIMIVIMHBI OXBaThIBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C MPOBEJEHHEM DacueToB MPOYHOCTU C
TIOMOILBI0 CHCTEM aBTOMAaTH3MPOBAHHOIO aHaan3a, YHWCIEHHBIX METOZI0B, B TOM UHC/Ie C HCIO/Ib30BaHUEM
SI3bIKOB ITPOrPaMMUPOBaHUs.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ BOMPOCHI /IS TEKYIIIEr0 KOHTPOJIS;
e jyaboparopHas pabora.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI TIpaKTUYeckue 3aHaTus (34 4.), 1abopaTopHbIi MpakTUKyM (34 u.), camocTosTenbHas paboTa
cryzeHrta (40 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
IIPOYHOCTHBIE PACUETHI B ITPUK/IATHBIX ITAKETAX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 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

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Beegenue.

BoccraHoBieHUe HaBBIKOB

H. H. ®énoposa, C. A. Bansrep, M. H. [1anunos. .
OcHoBsl pabotel B ANSYS 17: M.: IMK Ipecc, 2017 (1)

[S)?J?&T\;)\;oil?s porpamMmon K. A. Bacog. . I'padpuueckuii unrepdeiic Komriekca >
’ ANSYS: M.: IMK Ipecc, 2006 (1)
Wroro no pasgeny 1 5
Pa3pen 2. Kpurepuy NpoYyHOCTH U YCTOHYHMBOCTH.
A. B. Uurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS
CamocrosTe/bHOE U3y4yeHue Ji1s iHKeHepoB: M.: MammHoctpoenue-1, 2004 (5) 5
yueOHOM TUTepaTypsl K. A. Bacog. . I'padmueckuii uHTEpdeiic Komruiekca
ANSYS: M.: IMK Ilpecc, 2006 (5)
Wroro no pasgeny 2 5
Pazaen 3. OCHOBBI ;eKOMIIO3ULIMY C/I0)KHBIX KOHCTPYKI[UH.
CamocTosiTenibHOe U3yueHre c
yueGHOI TuTepaTypsl K. A. Bacos. . I'papuueckuii uHTEpdeiic Komriekca
IMoAroTOBKA K MPAKTHUYECKOMY ANSYS: M.: IMK Ilpecc, 2006 (3) c
3aHSITUIO
Wrtoro no pasgeny 3 10
Pa3zaen 4. OCHOBBI IIOCTPOEHNS KOHEYHO-3/IeMeHTHbIX MOJeJeii.
CamocTosiTenlbHOe U3yUeHre K. A. Bacog. . I'padmueckuii uaTepdeiic Komruiekca 5
yueOHOM JTUTeparypbl ANSYS: M.: IMK IIpecc, 2006 (2)
Wroro no pa3peny 4 5

Pa3gen 5. 3aaHue rpaHNYHBIX YCJIOBUH U Harpy)kKeHHe KOHeYHO-3/IeMeHTHBIX MOjesIei.

CamocTosiTesIbHOE U3yyeHue

H. H. ®énopoga, C. A. Banbrep, M. H. [lanunos. .
OcHoebl pabotel B ANSYS 17: M.: [IMK Tlpecc, 2017 (4)

yueOHOI TUTepaTypsI K. A. Bacos. . I'padmueckuii uaTepdheiic Komriekca >
ANSYS: M.: IMK Ilpecc, 2006 (3)
Wroro no pasgeny 5 5
Pa3aen 6. OCHOBBI AMHAMHYECKHX PACyeToB 3/1eMeHTOB ¥ KOHCTpyKuuii ITY.

[TogroroBka K NMpakTH4YeCKOMY 5
3aHATUIO H. H. ®énoposa, C. A. Banerep, M. H. [Janusnos. .
CaMocTosiITeIbHOe U3yueHue OCHOBBI pa60T1,1 BANSYS 17: M.: ,Z[MK Hpecc, 2017 (5) 5
yueOHOM TUTepaTypsl

Wrtoro no paspeny 6 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TIPOYHOCTHBIE PACUETHI B IIPUKJIAJJHBIX ITAKETAX

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e jyabopaTopHasi paboTa;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3ayeT.

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 MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora

Oruer 1o s1abopaTopHOi paboTe NpesCTaB/IseTCs B 37IEKTPOHHOM BH/le, OTUeT reHephpyeTCst
nporpammoii SolidWorks riocsie BbInosiHeHus1 pacyeTa. 3aliyra oTyeTa IpoXoAuT B (hopMe OTBETOB Ha
BOIIPOCHI TperofaBaresisi. KpurepreM BbITIOJTHEHUs! pabOTHI SIB/ISIETCS JOCTOBEPHOCTh PacyeTa U MpaBUJIbHbIe
OTBeTHI Ha Oosiee, ueM 75% BOMPOCOB MpernozaBaresis. [lepeyeHb BOIIPOCOB K 1ab0paTOpHBIM paboTam
npeacrasiaeH B Y MK aucuuninHel.

Bonpocs! Ans TeKyiero KOHTpPOJisi
Boripockl Tekyliero KOHTpOoJis MpeiHa3HayeHbl 71 KOHTPOJISl TeKyllell yCIieBaeMOCTH CTY[€HTOB U UX
CaMOKOHTpOJIs1. [TepeueHb BOMPOCOB 10 paszesy npejcrasieH B Y MK AUCLUTIIMHEIL.

3auet

HoryckoM K cfraue 3aueTa sIB/IIETCS BHITIOTHEHHE BCEX MEPOTIPUSTHH, TIPeyCMOTPEHHBIX rpaduKkoM
KOHTPOJIbHBIX MEepOTIPUSTUI paboueli MporpaMMbI AMCHUTUIMHBL. 3aueT 10 JUCLIUIIIHE TIPOX0AUT B hopme
yCTHOTO cobece/lOBaHNs U OTBETOB Ha BOTIPOCHI K 3aueTy. IIpaBu/ibHbIe OTBETHI Ha Oosiee 50% BOMPOCOB
SIBJISIETCSI OCHOBAHWEM [Is1 [TOJTyYeHHs CTYZIeHTOM 3a4eTa 0 JUCLUIIINHE.
[NepeueHs BOTIPOCOB K uddepeHIIMPOBaHHOMY 3adeTy TpecTasieH B YMK quciuriimHb
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B © E
KOHTAKTHOM = g <. HO
< 8 s & =~ H
. dopwe | £E| 2
o | & o 58 EE| 2O
4 g HauMeHoBaHuUe pa3jie/ioB U h ’E < g == i ) Q0
E = JUAAKTHYECKHX eIHHHUI] g o E.. > § E E : g E E 8
Eﬂ =~ | e=E|zE| &8 2 s
H  EE|IE®| =S =
= s
g B & D 25
= = N4 =
= @)
4 | 8 |Pasgen 1. Beegenue. 2 17|17 ] 0 | 5 jo |/laGopatopHas
pabota
4 8 Pa3nsn 2. Kpurepuu npoyHOCTH U » | 17 17 0 5 10 JTabopaTopHasi
YCTOMYMBOCTH. pabota
Bomnpoce! ans
4 8 Pazpgen 3. OcHOBBI ]I[EK(‘)’MHOZBI/I]_U/II/I 27 | 17 0 17 10 30 TEKYITEro
C/IOKHBIX KOHCTPYKI{HIA.
KOHTPOJISA
Bomnpoce! ans
4 8 Paspen 4. OcHoBbI NOCTpOeHNs 5 0 0 0 5 10 TEKYITEro
KOHEUHO-3/IEMeHTHBIX MO/ie/Iei.
KOHTPOJISA
Pa3pgen 5. 3ajaHue rpaHUUHbBIX Bomnpoce! ans
4 8 |ycioBHi M Harpy)KeHHe KOHeJHO- 5 0 0 0 5 10 TeKyLL[ero
3/IeMeHTHBIX MO/ie/IeH. KOHTPOJISA
Pa3zgen 6. OcHOBBI JUHAMHUYECKHX Bormpocs! ans
4 8 |pacuyeToB 3/1eMeHTOB U 27 | 17 0 17 10 30 TeKyLL[ero
KOHCTpyKumii ITY. KOHTPOJISA
Bcero 3a 8 cemecTp 108 | 68 34 34 40 100
Bcero no AucCHUIIMHE 108 | 68 34 34 40 100
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Onenounblie MaTrepuasl no gucuumiude IIPOYHOCTHBIE PACUETHI B ITPUKJTIAZTHBIX
ITAKETAX

ITIK-2 - CnocofeH npogodunib mexHu4ecKoe npoeKmupoeaHue usode1uti pakemHou U pakenHo-KOCMU4ecKoli
MeXHUKU C UCNO0/1b308dHUEM MeepoonebH020 KOMNbIOMePHO20 MOOe/IUPO8AHUSs1 8 COOMEerncmeue ¢
e0uHoli cucmemotl KOHCMPYKMOopPCKoli 00KyMeHmayuu u Ha 6aze coepeMeHHbIX NPO2PAMMHBIX KOMN/EKC08

Ne 1 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

ITo rpacyKy 3aBUCHUMOCTH O (€) ONpefeuTb MOZesb MJIACTAYHOCTH MaTepuasia

1. MyneTunMHelHask KWHeMaThuuecKast Mofienb
2. bunuHeiiHast U30TpOMNHasi Mojiesb
3. bunuHeiiHas KuHeMaTHyeckast MOJieJb

4. Mogens [pykepa-IIparepa

Ne 2 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Onuiumre NPUHLMIT BUPTYaIbHOM PaboThI

Ne 3 TIpounTaliTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET
Korza Bo3HuKaeT reomeTpudeckasi HeJTMHEMHOCTD?

Ne 4 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
CorocTaBuTh GOpMYJIbI AJis1 OTIpefie/ieHusT HarpsKeHU

dopmyna Ilapamerp
1.

A. TanreniuasbHOe

O=+0 +23-T HAaIpsDKeHNe B TOJICTOTEHHO
000/10uKe Harpy>kKeHHOU
BHYTPEHHHUM /IaB/IeHHEM

b. DxBuBaneHTHoe
HarpsDKeHHe B TOJICTOTeHHOM
000710uKe Harpy>keHHO!
BHYTPEHHUM /IaB/IeHHEM

G=JU=5-hGE—GZ|‘+|GZ—Gr " +lo,—a. )

o B. PaguanbHoe HanpsbkeHue
D-+4d- B TOJICTOTEHHOM 000/10uKe
P DI_g% Harpy>keHHOW BHYTpeHHHUM
JaBieHUEM

I'. OxBUBaNEHTHOE
HarnpspKeHue B
TOHKOCTOTEHHOH 000/10UKe
Harpy>keHHOW BHYTPEHHUM
JaBJIeHuEeM

15



5. . MepepnanbHOe
HOpMaJ/IbHOe HarpsiKeHue B
J 3 3 TOHKOCTEHHOI 000/I0UKe,
Om Harpy>kKeHHO! BHYTPeHHUM
JlaB/ieHeM

6. E. OkBuBaneHTHOE

HanpspKeHUe J171s TJI0CKOTo
op HanpshKeHHO-
nedopMHpOBaHHOTO
COCTOSTHUS

=

(o]
=

Ne 5 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
IIpuBesnTe B COOTBETCTBUE TEPMUHBI, OTHOCSIMECS K TEOPUM HaZl@XKHOCTHU.

TepmuH OrnipeziesieHue

A. Buz reomeTpuueckol HeJIMHEHHOCTH, TIPY KOTOPOM TOBOPOTHI
MOT'YT OBITH OOMBIIMMH, HO OTHOCHUTE/IbHBIE le)opMalivii (Kak v

1. bonbmne o

e HarpshKeHHs1) BBIYUC/SIOTCS TI0 CTaHJapTHBIM JIMHEHHbIM
3aBUCHMOCTSIM. KOHCTpYKLIMSI He MeHsieT cBoel (hOpMBl, a JBMDKETCS
Kak TBepJj0e TeJo.
B. Buji reomeTpuueckoi HeTMHEMHOCTH, TIPY KOTOPOU U3MeHEeHHe
HarpsKeHHO-ZIe(pOPMHUPOBaHHOI'O COCTOSTHUS TeJjia IPUBOJUT K

2. Bosnpiive M3MeHeHUIO ero keCTKoCTH. [TogpasymeBaeTcs, 4To JedopMaLiii 1

TTOBOPOTHI TIOBOPOTHI OCTAIOTCS MajbiMU. B 1iepByt0 ouepeib XapakTepHO AJist
KOHCTDPYKI[MH, Y KOTOPBIX U3rMOHAs Ke CTKOCTh HAMHOTO MeHBbIIIe
0CeBOI.

3. N3meHeHue B. Buj reomeTpuueCcKoM HeTMHEMHOCTH, TIPU KOTOPOM

JKECTKOCTH TIPM  He3HAUMTeJIbHbIe TIOBOPOTHI, HAalIPUMeP, TOUEYHOM MaCChl CITIOCOOHBI

Harpy>XeHUU pa3basiaHCUpOBaTh KOjie6aTeIbHYI0 CUCTEMY

4. Bubparuonnsiii I'. [lncbanaHc 00yc/1oBIeHHbIH MTOBBIIIEHHONM YaCTOTON BUOpALUY,
nucbanaHc JlefiCTBYyOI1[el Ha KOHCTPYKLIUIO

E. Buj reoMeTpuueckoii HeJInHeIHOCTH, TIPU KOTOPOI OTHOCHUTe/IbHbIE
nehopMalivy KOHCTPYKLIUM OOJIbIIe He SIB/ITIOTCS NpeHeOpeKuMo
MaJbIMH, HO OCTaIOTCsl KOHEUHBIMU

Ne 6 IlpounTaiiTe TEKCT M YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

INopsimok MH>KeHepHOW MEeTOJUKH pacueTHOM OL[eHKH IMPOYHOCTA MEeTa/I/IOKOHCTPYKIMU. 3aIUILNTe
COOTBETCTBYIOIIYIO TTOC/Ie/I0BaTeIbHOCTD AeUCTBUH [U(p cieBa Hampaso.

1. AHa/iM3 KOHCTPYKTOPCKOM AOKYMEHTALIMU Ha MeTa lyIOKOHCTPYKLIUIO
2. Co3paHue pacueTHOU Mozeu B Ansys

3. 3aziaHre TPaHUYHBIX YCJIOBUM M HAarpy3o0K (CoueTaHMi Harpy3o0K), ZeiCTBYIOIINX Ha
MEeTa/lIOKOHCTPYKIUEO

4. Pacuet

5. CpaBHEHI/Ie " OLI€HKa paCyeTHBIX KOBCl)Cl)I/IL[I/IEHTOB 3dI1aCOB IIPOYHOCTU C MUHMMAJ/ILHO
AOIIyCTUMBIMH, OTIpeAe/I€eHHbIMYA HOPMATUBHBIMU JOKYMEHTaMH

Ne 7 TlpouMTaiiTe TEKCT YU YCTAaHOBUTE IOC/E[0BaTeTbHOCTD

OrnvicaTh NOPSIIOK OTpe/iesieHrsl pacueTHOTro Ko3d@uiivieHTa 3araca IIpOYHOCTH. 3aluIlInTe
COOTBETCTBYIOIIYIO TI0C/IeZI0BaTeIbHOCTE AeMCTBUM 1P c/ieBa Hampago.

1. Co3paHue pacueTHOM MoJieid B Ansys
2. 3agiaHrie TPAHUYHBIX yCJIOBUM M HAarpy30K (COUeTaHW Harpy3o0K), AeMCTBYIOIIMX Ha KOHCTPYKLUIO
3. Pacuer

4. OHpe,ELEJIEHI/Ie MaKCHUMaJIbHbIX PaCUETHBIX HaHpH}KEHHﬁ, pean3yrmunuxcad B KOHCTPYKLINN
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Ne 9

5. OripeziesieHye OTHOLIEHUSI MAaKCHMaJIbHBIX paCueTHBIX HAIIPSUKEHUH K Ipefiely TeKy4yecTd MaTrepyana
KOHCTPYKLIUM

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

IIByTaBpOBOE CeueHUe 71eMeHTa MeTa/IJIOKOHCTPYKIIMU TIPeICTaB/IeHo Ha pucyHke 1. JlaHbl
XapaKTePUCTUKH 3TOro ceueHusi: H — BbicoTa ceueHust, 61 — TOMIIMHA TTOJIKH,

62 — TonmmyHA cTeHKH, B — mmupuHa ceuenus. I1o kakoit hopmyrie onpeensieTCss MOMEHT UHEPIUU
CeuyeHus1 OTHOCUTeNIbHO och X-X7?

1.
2.
JK_K=%'[6'5'_'B+E':'H|
3.
H . -
Txx =—>(6-8,B+5,H)
4.
H-(4-5,-B+3-H-5,)-(2-B-5,+H-5,)
Iyx= } }

§.(3,-B+3, -H)

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allUIINTEe apryMeHThI, O6OCHOBBIBaIOLL[I/Ie BLIGOP
oTBeTa

Mmeetcst KOHCO/bHAs OasKa i/IMHOM L, M3roToBIeHHas U3 MaTeprasa ¢ Mozy/eM yrnpyrocTd E.
[ToniepeuHoe ceueHne O6ankyu uMeet MoMeHT UHepLwHy J. Ha cBoOozHBIN KoHel| Oa/iku ZieficTByeT
Harpy3ka P. ITo kakoii popmysie OyzeT ornpeesnsTb MaKCUMaIbHOE 110 MOZAYJTIO ITepeMeltieHye
cBoOOHOTO Kpasi bamku?

1.
pP.L°
3.E.J°
2.
P.L
3.E-J
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p.L’
3-E-]

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000 CHOBBIBAOLIHe BEIOOD
OTBETOB

B cOOTBETCTBUM C KAKUMU PYKOBOASIIIMMU JOKYMEHTAMH ITPOBOAUTCS pacyeTHOe 000CHOBaHUe
MPOYHOCTHU 3JIEMEHTOB KOHCTPYKLWH?

1.T'OC PB 15.203-2001
2.T'OCT P 51282-99
3. OCT 92-0994-75

4. OCT 92-9249-80

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

OnuiLiMTe MeTO/bI MOBBIIIeHs IPOYHOCTH KOHCTPYKLIMH TPH IeHCTBUM 3a/JaHHBIX Harpy30K
1. [IpyMeHeHWe B KOHCTPYKIUK O0jiee BLICOKOTIPOUHBIX MaTepPHUasioB

2. YBenueHUe IJI0LaJU paCueTHbIX CeUeHUN

3. MI3meHeHue yC/I0BUM SKCIUTyaTallud KOHCTPYKIUU

4. BBE,Z[EHI/IE npeaoxXpaHUTE/IbHBIX 3JIEMEHTOB B KOHCTDYKLIUIO

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBETOB

OnuiLTe MeTO/ABI MOBBIIIEHHs IPOYHOCTH KOHCTPYKLIMY TIPY 1efiCTBUM 3a[jaHHbIX Harpy30K
1. TIpumeHeHre B KOHCTPYKLMY O0/iee BEICOKOTIPOUHBIX MaTepHasioB

2. YBesmueHue IJIOLIAJM PaCUeTHBIX CeueHUH

3. BBesleHre B KOHCTPYKLIMIO JOTIOTHUATE/IBHBIX HECYILIUX 3/IEMEHTOB

4. VI3MeHeHMe yCI0BUM 3KCIITyaTalii KOHCTPYKLIUK
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