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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)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kacdenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPYXUME
Eropos Bnagumup BukTopoBuy, K.T.H., JOLEHT

Kadenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTUIJIEPUVICKOE U
PAKETHOE OPYXWE
AdanaceeB Anekcanzp CepreeBud, .T.H., JOLEHT, 3aBeAyIOIHIA Kadeapoi

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E1 CTPEJIKOBO-ITYINEUYHOE, APTUWIIEPUUCKOE 1 PAKETHOE
OPYJXUE

3aBegytoiumii Kadeapoii AdanaceeB A.C., A.T.H., [0L.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E1 CTPEJIKOBO-IIYIIIEYHOE, APTWIUIEPUVICKOE Y PAKETHOE OPYKUE

3apenyromui kKadeapoit AdanackeB A.C., 1.T.H., [0



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHOE PEINIEHUE TUHAMUWYECKHAX, ITPOYHOCTHBIX U TEIVIOBBIX 3AJAY

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 TNpUMEHATh 3HAaHWA METOJOB TMPOEKTHPOBAHUSA CaMOXO/IHOTO apTHUIEPUHACKOrO U

TAHKOBOT'O OPY>KHUA

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

IIK-2

3HAHUA:
OCHOBHbIE TIOHATHUS W METOAbI JIMCKPETH3alMM PACUETHBIX 00/acTell, OCHOBBI METO/]d KOHEUHBIX

snemeHToB (MKD),

OcHoBbl ux peanu3auuv B CAE-nakerax,
OCHOBHbBIE 3aKOHBI €CTeCTBeHHOHAayUHbIX AUCLIUIIMH B TIPOdeCcCUOHaNMbHOMN AesaTe/TbHOCTY;

YMeHUsi:
Ucnons3oBate CAE-makeTbl Jjs1 pelleHusl 3ajad,
JlesiTe/IbHOCTH;;

HAB8bIKU.
dusnueckoro MOZJEe/JIMPOBAHUA U dHA/IM3ad Pe3y/ibTAaTOB IPU pEIIEeHWU MPUK/IaAHBIX 3d/1a4 I10 6y,qyme171

BO3HUKAIOIIUX B XoAe TipodeccroHaIbHON

CIielqaJIbHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa YUC/JIEHHOE PEINEHUE JUHAMUWYECKHAX, ITIPOYHOCTHBIX 1
TEIIVTOBBIX 3A/IAY siB/isieTcs JUCLIMTUTMHON YacTH, ()oPpMHpPYyeMoii yYaCTHUKAMH 00pa3oBaTe/TbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI IMOITOTOBKY 110 Haripar/ieHuto 17.05.02 Cmpenkogo-nyuieuHoe,
apmusiepultickoe U pakemHoe opyxcue.

CogepxaHue  UCLIATIMHBI AB/ISIETCA  JIOTMYECKUM  MPOZO/DKeHHeM  AUCLIUIIIMH: DOU3UKA,
OUBNYECKHUE OCHOBBI YCTPOUCTBA U ®YHKIMOHUPOBAHUSA CTPEJ/IKOBO-
IIYITEYHOI'O BOOPYXXEHUS, TH)IKEHEPHAS 1 KOMIIBIOTEPHAS I'PA®UKA.

Copep>XaHue AUCLIMILIMHBL SIBASIETCSI OCHOBOM [ysi ocBoeHus: aucuumuivH: ITPEJOIWIIIOMHASA
ITPAKTHUKA, BBIIO/IHEHHUE, IIOAI'OTOBKA K IIPOHEAYPE 3AHNIWTbI KW 3ALIUTA
BBIITY CKHOU KBAJINOUKAIIMOHHOU PABOTBL

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

¢ OIIK-2 — CriocobeH caMOCTOSTE/ILHO TTPUMEHSITh PUOOpeTeHHbIE MaTeMaTHUeCKUe,
eCTeCTBeHHOHAy4Hble, COLIMabHO-3KOHOMUYeCcKue 1 podeCccroHa bHbIe 3HAHUS /1S pellleHus
WH)XeHEePHBIX 3a/1ad

¢ OIIK-7 — CrniocobeH aHaIM3UPOBaTh TEKYITee COCTOSIHUE U TEHEHIY Pa3BUTUS OPY>KHUS U CUCTEM
BOODY KeHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe pa3fenoB U AUJaKTHYeCKUX eIHHHILY

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuun
3aHATHA

BCEI'O
CamocrosTebHas

JIaGopaTopHbIii
NPaKTHKYM

IIpakTHUecKHe
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-2

I

Pa3pen 1. Metop KOHe4YHBIX 371eMeHTOB. 1.1. BeeseHre. OCHOBHbIE MOHATHS
MKBD. 1.2. VIHTeprnonsLys UCKOMO# (pYHKLIMH C TIOMOLLBIO (pYHKLIMH (OPMBIL.
‘YpaBHeHHsI )KeCTKOCTH KOHeUHOro 371eMeHTa. Paspemaromye ypasHenus MKO3. 1.3
TMpumenenre MKD3 15 pacueTos.

21 13

Peanuszaums MKD B nakete ANSYS.

10

c npoektoM B WORKBENCH.

Paszpen 2. OcHoBbl paborsl B ANSYS. 2.1. I'padrueckuit untepdeiic. 2.2. Pabora

20

Pazpen 3. l'eomeTrpuyeckoe Moaenuposanue. 3.1. I'paduuecknii nnrepdeiic
mozyst Design Modeler. 3.2. Co3jaHue 3cK1M3a reoMeTpuueckoid Mogenu 3.3
Co3paHre 06beMHBIX MOZie/Iell. YIpaB/ieHye 37eMeHTaMH B iepeBe MOCTPOeHHsI.

17

10

marepuasos.

Paspen 4. YnpaB/ieHHe MaTepHaiaMH U UX cBoiicTBamu. 4.1. I'paduueckuit
uHTepdeiic Moayns ynpasieHns MatepyuanaMu. Pabota ¢ HCTOUHHKAMH /JaHHBIX.
Pa6ota ¢ MatepuanaMH ¥ MX CBoiCTBaMu. 4.2. Vicriosb30BaHHe M/1aCTHYHBIX

21 13

10

Paszpen 5. I'eHepanus KoOHe4HO-3/1eMeHTHOH ceTKH. 5.1. [Topsiziok pasbueHust.
OO611jKie HaCTPOHKK reHeparopa ceTok. 5.2. Pabora ¢ MeHto Mesh Control. 5.3.
Pabota ¢ BUPTya/IbHOW TOMONOTHeit.

21 13

30

Pazpen 6. Harpysku u rpaHuuHble ycioBus. Hacrpoiiku pemarens. 6.1. Bujpt
Harpy3oK 1 0Co6eHHOCTH UX 3a7laHust. IHepLOHHbIe Harpy3ku. KOHCTPYKL{OHHbIe
Harpy3ku. 6.2 I'pannunble ycnobus 6.3. [TapameTpsl ¥ ONLMK peliaresis.

20 14

20

Bcero 3a 9 cemecTp

108 68 17 17 34 40

100

Bcero no agucuuninHe

108 68 17 17 34 40

100

3.2. AyATOPHBII NPAaKTUKYM

Homep n
HauMeHOBaHUe pa3jea
JUCLUNTHHBI

Tema NPAaKTHYE€CKOI'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pazpen 1. Metop
KOHEUHBIX 3/IeMEeHTOB.

Permiennie ypapHeHnii MK3. AHasi3 pe3y/bTaToB peIleHus.
OpHoMmepHas HecTalMOHapHas 3ajava. [IsymepHas
HeCTalMOHapHas 3ajaJa.

Pazgen 2. OcHOBBI
pabotel B ANSYS.

I'padmueckuii unTepdeiic. Pabora c mpoektom B WORKBENCH.

Pazgen 3.
l'eomeTprueckoe
MO/le/TUpOBaHUe.

Co3pganuie reomMeTprueckux Mogenn. Co3zgaHre 00beMHBIX
Mogesieid. Oniepaliy MOJie/TMPOBAHMSI.

Pasgen 4. Ynipasnenue
MaTepraaamMH U UxX
CBOMCTBaMH.

Wcnonb3oBaHre 1acTUYHBIX MaTepUasIoB. 3afiaHue TacThuueCKUX
CBOMCTB Marepuasa. 3afilaHie CBONUCTB TUIepPYIPyruX MaTepraoB.

Paspgen 5. I'eneparjust
KOHEUHO-3/IeMeHTHOMN
CeTKU.

KonTpons ¢hopmebl snemeHToB. JIoKanbHOe W3MeHeHHe CEeTKH.
Pabora c BUpTyabHOH TOMO/IOTHEH

Pa3zpen 6. Harpysku u
rpaHUYHble YCIOBUSL.
Hactpoliku perarens.

WHepoHHbIe ¥ KOHCTPYKLIMOHHBIE Harpy3ku. KoHTposb maros
peleHus. YIIpaBjieHue peliaresieM. YIpasjeHue pe3y/bTaTaMy
peleHus1. YIpaBieHue TeKYIUM aHaTu30M.

Bcero 3a 9 cemectp

34

3.3. JTabopaTopHbIii NPAKTUKYM

Homep n
HauMeHOBaHHe pasjesa
JAUCLMII/THHBI

Tema /1a00paTopHOro NpakTHKyMa

Oo0nem,

ayp,.
JacoB

Pasgen 1. Metog,
KOHEYHBIX 3JIEMEHTOB.

Perienuie ypapHeHuit MK3. AHasu3 pe3yabTaToB pellieHus..
OpHOoMepHast HecTalMOHapHas 3azaua. /JsymepHas
HecCTalMoHapHas 3a/jaua.

Pazpen 4. Ynpasnenuve

Hcrosib30BaHue I1/1aCTUYHBIX MaTepHraJioB. 3a,an1/1e TTaCTUYeCKux

6
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MaTepHaiaMH U UX CBOWCTB Marepuraa. 3afiaHre CBONCTB TUIepyIpyTriX MaTepuasioB.
CBOMCTBaMM.
PaaqenS.IbHepaqu’ Kourponb dhopm 3neMeHTOB. JIoKanbHOEe M3MeHeHHe ceTKU. Pabora
3  |KOHEeYHO-3/1IeMeHTHOMH V o 4
C BUPTYa/IbHOU TOTIONIOTHEH.
CeTKH.
Pa3pen 6. Harpysku u MHepLivioHHbIE M KOHCTPYKLIMOHHBIE HAarpy3Ku KOHTPOIIb 11aros
4  |rpaHWYHBIE YCJIOBUS. pelleHus. YIIpaB/eHue peliaresieM. YpaB/eHre pe3y/sTaTaMu 5
HacTtpoiiku pemiatens.  |pelieHus. YIpaBeHre TEKYIIUM aHaTHU30M.
Bcero 3a 9 cemectp 17
3.4. CamocrosTebHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe pa3jea Oo0mnem,
Copep)xaHue yueOHOro 3afaHust
n/n JAVCIUILTHHBI 4acoB
1 CamocTosiTenbHast yryosieHHast TpopadoTKa ?
Pa3pen 1. MeTo/, KOHEUHBIX /IEMEHTOB. MaTeprasoB pasjesna
2 Pabota Ha KypcoBotii paboToii 6
3 [Pasgen 2. Octob! paborsl B ANSYS. CamocTosiTenbHas yriyoseHHas mpopaboTka )
MaTepuasioB paszena
4 CamocTosiTenbHast yryo/ieHHast TpopaboTKa 5
Pa3pen 3. 'eomeTpuyeckoe MoJileIMpoBaHye. |MaTe€PHAJIOB pasaesna
5 Pabota Ha Kypcoeotli paboToit 3
6 |Pa3gen 4. YripaBneHue MatepranaMy U UX CamocrosresbHas yriybnentas npopaborka 5
» MaTepuasioB paszena
CBOMCTBaMM. = -
7 Pabora Haz KypcoBoii paboToit 3
. |CamocrosiTenbHas yrmy6sieHHast mpopaboTka
8 Esjﬁﬁﬂ 5. 'eneparusi KOHEUHO-3/IeMEHTHOM MaTepUaIoB pasena 5
9 ' PaGora nag KypcoBoii pa6oToii 3
10  |Pa3gen 6. Harpy3sku v rpaHAYHbIE YCTOBUSI. CamocTosTenbHas yryonersas npopaborka 3
o MaTepuasioB paszena
Hactporiku peruarens. — —
11 Pabora Haz KypcoBoit paboToit 3
Bcero 3a 9 cemecTp 40
3.5. KypcoBas pafora
INEPUNO/J
KA NCIIO/IHEHUA| INIAHUPYEMOE
COAEPKAHUE STAIIA (aepmenmn BPEMHI (uac)
cemecTpa)
Oran 1. [ToaroToBKa UCXOAHBIX AAHHBIX /IS pellieHust 1.3 3
TIPOYHOCTHOM (AWHaMUUeCKOMW) 3a/1auu
Orar 2. [ToATOTOBKA reoMeTpUueCKUX Mojesieid i pellieHus 4-6 3
TIPOYHOCTHOM (JUHaAMHUeCKol) 3a1aun
Oran 3. Co31aHye CeTKY KOHEUHBIX 3/IEMEHTOB /1J1 pelleHus 7.9 3
TIPOYHOCTHOM (JUHaMHUeCKoi) 3aaun
Oran 4. 3ajlaHye Harpy30K U IPaHUYHbIX YCIOBUM JJisl pellieHus 10-12 3
TIPOYHOCTHOM (AMHaMHUeCKOM) 3a/jaun
Jrtan 5. PerieHrie NpOYHOCTHOM (JUHAMUUECKO) 3a1auut 13-14 3
Otamn 6. O6paboTka pe3ynbraToB. [ToAroToBKa oTYeTA. 15-17 3
Bcero 3a 9 cemectp 18
4. ®OPMBbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
4 5 6|78 9 10(11{12 13 14/15/16 17
Otu. no Otu. no OTu. no Bonp.Iud.3au, KP, gud.
9 nz || nz | 13 AP 3au.
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YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e Bonp.[ud.3au — Boripock! K AuddepeHIIMPOBaHHOMY 3a4eTy;
o KP - kypcoBasi pabora;
o nud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.

TeKyImuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e MArHOCTUYECKasi paboTa;
e OTYeT 10 NMPAKTUUECKOMY 3a/|aHHIO;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e KypcoBas paboTa.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHPOBAHHBIN 3a4eT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. I. MakapoB. . MeToz KOHeYHBIX 3/IeMEeHTOB B IIPOUHOCTHLIX pacuétax. CI16.5I'TY "BOEHMEX" um.
H. ®. YcruHoBa, 2017, 82 3k3.

2. E. T. MakapoB. . MeTo/ KOHEUHBIX 3/IeMEeHTOB B TIPOYHOCTHBIX pacuétax. CI10.BT'TY "BOEHMEX" nm.
M. ®. YcruHoBa, 2015, 551. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHust:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. https://urait.ru — O6pa3oBare/bHas miatGopma «FHOpaiiT». 171 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas oubaroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

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



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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

CTIe[Ma/TM3UPOBaHHbIe TPeOOBaHUS 110 000PY0BaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZ0UHBIMU
MeCTaMH T10 KOJIMUeCTBY CTYZAEeHTOB; JOCKa.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYNCJ/IEHHOE PEHIEHUE TMHAMUWYECKHUX, TIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  YUWCJIEHHOE PEINIEHUE JUHAMUWYECKHNX, IIPOYHOCTHBIX ¢
TEIUIOBBIX 3AJAY sBiseTcs AMCLUIVIMHON 4YacTH, GopMHpyeMoO# yYaCTHHKAMH 00pa3oBaTe/IbHbIX
OTHOIIeHWH Oyioka 1, TmporpaMMmbl TMOATOTOBKM II0 HampaeneHutro 17.05.02 Cmpenkogo-nyuweuHoe,
apmuanepulickoe U pakemHoe opyxcue. ucuuruiiHa peanusyeTtcsi Ha ¢akynbTere E Opykue U CUCTEMBI
Boopyxenusi BI'TY "BOEHMEX" um. [.®. YcrunoBa kadegpoii E1 CTPEJIKOBO-IIYIIIEYHOE,
APTUJJIEPUMCKOE M PAKETHOE OPYJKUE.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[TK-2 CriocobeH TIpUMeHSITh 3HAHUS METO/IOB TIPOEKTUPOBAHUS CaMOXOZHOTO apTU/UIEPUMCKOTO M TAHKOBOTO

OPYXKUSL.

Cojep)xaHue [UCLIMIVIMHBI OXBaTblBaeT KPYr' BOIPOCOB, CBSI3aHHBIX C JedOpMUPOBaHHMEM KOHCTPYKLIUH,
MalllMH ¥ MeXaHW3MOB B IIpefiesiax YIPYrOCTA U MEeTOJaM{ HUX pacyéTa Ha CTaTHMUecKyl, AMHAMUYeCKyH U
KOHTaKTHYIO TIPOYHOCTb U JKECTKOCTb, a TaK)Xe TEIUIOBBIX pacyeToB C TOMOIIBI0 NMPOrpaMMHOIO MakeTa
VH)XeHepHBIX pacuéToB.

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

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e OTYeT M0 MPaKTUUeCKOMY 3a/|aHHIO;
e BOMPOCHI K Ju(hepeHIIMPOBAHHOMY 3aueTy;
e KypcoBas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (17 4.), mpakTuueckue 3aHsTus (34 4.), mabopaTopHbIil mpakThkKyMm (17
4.), caMocTosATe/IbHas pabota crynenTta (40 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
UYNCJ/IEHHOE PEHIEHUE JTMHAMUWYECKHUX, ITIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

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 PekomeH/iyeMas 1uTeparypa prm:{?éKOCTb’
Pa3aen 1. MeToj KOHeUHBIX 3/1eMeHTOB.
5&?%22?{?:;3%?616“[(& E. T. MaKapo§: . Metoz KOHE‘—IHI':'IX BHEMGHTOI':" B 2
MarepHasioB paiena MPOYHOCTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I.
= - ®. YctuHoBa, 2017 (1)
Pabora Ha Kypcogotii paboToit 6
Wroro no pasgeny 1 8
Pazgen 2. OcHoBbl padoTel B ANSYS.
CamocrosTe/bHas E. I. Makapos. . MeTo/i KOHeUHbIX 3/1eMeHTOB B
yrny6sieHHast ipopaboTka MPOUHOCTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. /1. 2
MaTepuasioB paszea ®. YctuHOoBa, 2015 (2)
Wroro no pa3geny 2 2
Paspen 3. 'eomeTpuueckoe Moje/1MpoBaHue.
CaM%CTOHTeHbHaH 6 E. I. Makapos. . MeTo/i KOHeUHbIX 3/IeMEeHTOB B
zg}r}ép];zi};iﬂngggia orka npouHocTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I. >
- — ®. YctuHoBa, 2015 (3)
Pabota Ha KypcoBoti pabotoii 3
Wroro no pa3geny 3 8
Pa3pen 4. YnipaB/ieHue MaTepuajiaMi ¥ UX CBOMCTBaMHU.
?&g%iﬁf;ﬁ;i%mom E.T. MaKap0B.: . Metog, KOHeLIHI':'IX 311eMeHT01'3' B 5
MarepHaioB payiena npouHocTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I.
— — ®. YctuHoBa, 2015 (4)
Pabota Hag KypcoBoii paboToit 3
Wrtoro no pa3geny 4 8
Pa3pen 5. I'eHepanysi KOHeYHO-3/IEMEHTHOMN CeTKU.
;;Si;%ii%f;;?;ifl{)atioma E.T. MaKap0§: . Metog, KOHeLIH]?'IX BHGMEHTO}:’,' B 5
MarepHaioB payiena MPOYHOCTHBIX pacuérax: CI16. BT TY "BOEHMEX" um. /1.
— — ®. YctuHoBa, 2015 (5)
Pabota Hag KypcoBoii paboToit 3
Wroro mno pa3zeny 5 8
Pa3pen 6. Harpy3ku u rpaHuuHbIe ycjioBusA. HacTpoiiku pemaress.
CamoCTOATe bHAs E. I. Makapos. . MeTo/i KOHeUHbIX 3/1eMEeHTOB B
yriy6rennas npopaborka MPOYHOCTHBIX pacuétax: CI16.BT'TY "BOEHMEX" um. 1. 3
MaTepHasioB paszena
— — ®. YctuHOoBa, 2015 (6)
Pabota Hag KypcoBoii paboToit 3
Wrtoro mo pazzeny 6 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHOE PEHIEHUE JUHAMWYECKHX, TIPOYHOCTHBIX U TEIVIOBBIX 3AJAU

®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

*  OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;

e KypcoBas pabora;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

OT4eT N0 NpakKTU4YeCKOMY 3afiaHUI0

OTyeT Mo NpakTU4YeCKOMY 3aHSITHIO IPUHUMAETCS C OLIEHKOM "OT/IMYHO" TIPU OTCYTCTBUM 3aMeUaHul K
TMOSICHUTE/IbHOM 3alMCKe U 2-X NpaBU/IBHBIX OTBETax Ha 2 BOMpOCa 10 TeMe MPaKTUUeCKOro 3aHATHS.
OTueT 1o NpakTUUECKOMY 3aHATHIO IPUHUMAETCS C OLIEHKOH "XOpOLIOo" MPH OTCYTCTBUM 3aMeuaHul K
TIOSICHUTE/IbHOM 3amMcKe M 1-M MpaBUJILHOM OTBeTe Ha 2 BOIpOCa 110 TeMe MPaKTHUUeCKOro 3aHSTHSI.
OTueT 1o NpakTUUeCKOMY 3aHSITUIO IPUHUMAETCS C OLIeHKOH "yJ0B1eTBOPUTENHHO" TIPU OTCYTCTBHUU
3aMeuaHuil K NOosICHUTe/IbHOM 3anucke U 1-M IIpaBU/IbHOM OTBeTe Ha 3 BOIpOca 10 TeMe IIPaKTHYeCcKoro
3aHATHS.

KypcoBas pabora

Kypcoasi paboTa IIpUHUMAETCS C OL[eHKOH "OT/IMUHO" TIPH OTCYTCTBUM 3aMeUaHHUH K ITOSICHUTE/IbHOM
3anuMcKe U 3-X NMPaBWIBHBIX OTBeTaxX Ha 3 BOIIPOCA 110 TeMe KypCOBOi paboTHL.
KypcoBas paboTa MpUHUMAETCS C OIIEHKOH "XOpOIlIo" MpU OTCYTCTBUM 3aMeUaHri K MOSCHUTETLHOM 3ariucKe U
2-X MpaBWIBHBIX OTBETaX Ha 3 BOMPOCA IO TeMe KyPCOBOH PabOTHI.
KypcoBasi paboTa nprHUMaeTCs C OLIeHKOH "'yJ0B/IeTBOPUTE/IEHO" TIPH OTCYTCTBUY 3aMeYaHUM K
TOSICHATEJTLHOM 3aricke ¥ 1-M MpaBUILHOM OTBeTe Ha 3 BOTIPOCa 110 TeMe KypCOBOW paboThI.
Kypcosasi paboTa He MPUHUMAaeTCsI NPY Ha/IMUMY 3aMeUaHuH K MOsSICHUTe/IbHOM 3arMcKe.

TeMbl /17151 BBITTOJTHEHUS KyPCOBOM paboThl pa3MeliieHbl B YMK AWCIUIIAHBL.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[Tepeuens BoripocoB npencrasieH B YMK

JAuddepennypoBanHbIii 3aueT

OueHka 3a Aud. 3aueT BbICTaB/ISIETCS 110 TeXHOJIOTMUeCKOU KapTe, MO0 Kak pe3y/bTHpYOLIast OLleHKa
3a OTBETHI Ha /iBa Boripoca busieta U 3a perieHue 3agauu. OueHka guddepeHI{ipoBaHHOTO 3aueTa
OIIpe/ie/isieTCsl CIeAyOIMMU KPUTEPUSIMU:
«Hey0B/IeTBOPUTEIbHO» — OTCYTCTBHE NPOJ,eMOHCTPHUPOBAHHbBIX 3HAHWHN U KOMITeTEHLMH B paMKax
o0pa3oBaTe/IbHOTO CTaHZapTa (HeT OTBeTa Ha BOIIPOCHI) M/IM OTKAa3 OT OTBETA; HET yA0B/IETBOPUTEIbHOIO
OTBeTa Ha JOTI0JIHUTe/IbHbIE BOTIPOCHI, AEMOHCTpaLMs parMeHTapHBIX 3HAHWH B PaMKax 00pa3oBaTebHOr0
CTaHZAPTa, He3HaHWe JIEK[IMOHHOT0 MaTepuara; pellieHre 3a/lau COAEeP>KUT IpyOble OLIMOKY, CTYAEHT He
MOXKET TPOKOMMEHTHUPOBATh XO/I, PellleHus 3a/jaul, He CriocobeH copmMyMpoBaTh BEIBOZRI 110 paboTe;
«yZl0BJIETBOPUTE/ILHO» — [IPABUJIbHO aHa/IU3UpPYyeT, OIMChIBaeT MOHATUSL, HO [JOIyCKaeT He3HaunTe/IbHble
OIIMOKY B yCTaHOBJIEHHUH JIOTHYeCKU-CMBICIOBBIX CBsi3eld, He WCIIPaBJIsis UX TI0C/Ie JOTIO/THATETbHBIX
YTOUHSIFOIIIUX BOMIPOCOB; TIOAX0/ K PeIIeHNI0 3a/jauH ITPaBU/IbHBIN, HO eCTh OLIMOKH, 0opMIeHHe C
He3HauuTe/IbHbIMHU MOTPEIIHOCTAMY, Hello/IHas MHTepIpeTalys BEIBOZOB, He BCe OTBETHI Ha BOMPOCHI
TiperiofiaBaresisi IpaBWIbHbIE, He CIIOCO0eH UHTePIIPETHPOBATE MOTyYeHHbIe BEIBO/BI;
«XOpOLLO» — IeMOHCTPUPYET I10/IHOe 0CBOeHHe He0OXOAUMBIX YMEHHUH 1 JIOruueCcKU-CMbIC/IOBBIX CBsI3eit
MeXX/ly HUIMH 1 COOTBETCTBYIOLLMMU TeOpeTHYeCKUMU MOHATUSMU [10C/Ie OMO/THUTE/IbHBIX YTOUHSIOMX
BOIPOCOB; X0/, PellleHus 38,4y [IpaBUIbHBIN, eCTb He3HauuTe/IbHble ITOTPeIIHOCTH B 0()OpMIIeHUY;
TIpaBUJIbHAsA, HO He TI0/IHasi UHTepIIpeTalys BBIBOAOB, CTYZEHT JaeT MpaBU/bHbIE, HO He M0/IHbIe OTBEThI Ha
BOMPOCHI TIpernofiaBaTeJisi, UCIbITbIBAeT HEKOTOPhIe 3aTPY/HEHUS B MHTEepIpeTaljiy Moy4YeHHbIX BbIBO/OB;
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«OT/IMYHO» — NEeMOHCTPHUDYET CBO60/:[HOE 1 T1I0/THOe OCBOEeHHe HEO6XO,Z[I/IMI:IX YMGHHI‘;I " J1I0ru4yeCKr-CMbIC/IOBBIX
CBsI3eit MeXAy HUMU U COOTBETCTBYIOIUMHU TeOpeTHUeCKUMHU IMOHATUAMU; pellieHre 3aJa4d U OTBET aKKYPATHO
OCl)OpM]IEH]:I, BbIBO/IbI O6OCHOBaHI>I, AdHa IMpaBW/IbHAA U MOJJIHAA UHTEPIIpeTalid BbIBOAOB, CTYJEHT
dpPryMmeHTHpPOBAHHO 000CHOBBIBAET CBOIO TOUKY 3p€HNs, ITPABUJIbHO OTBE€UYAET Ha BOIIPOCHI IIPpernogaBaTesid.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B <

KOHTAKTHOMI dopme © E

= g°. O

S8 = g =X

B 35 2 F T A

o | B HaumeHoBaHMe o ’E £ 5g &5 ;E )

& @ | pamenosn | B | o | o | EE|E=|Ep| ZE S0

Q = AMAAKTHYECKHX O = = 3 £ 2B ey 5 E E 8

= e JMHMUI} I S sE|EE| g5 €8 s =
&) @) ) =R ) X
m| = |8 =S SE=
e B ® M =] o)
s = =% [O-* <
= | B ~ = Z
K =
= o
Bonpocs! K
nuddepeHLIIPOBaHHOMY
Pazpnen 1. Metop 3ayeTy,
5 9 |KoHeuHbIX 21 | 13 3 4 6 8 10 Otuet o
3/1eMeHTOB. MPaKTHYeCKOMY
3aJ]aHuUIO,
Kypcosas pabora
Borpocs! k
Pazpgen 2. OcHOBBI
5 9 paGorni B ANSYS. 8 6 2 0 4 2 20 |muddepeHIIIPOBaHHOMY
3a4eTy
Borpocs! k
nubbepeHIIPOBaHHOMY
Paspen 3. 3aQUerTy,
5 9 |l'eomerpuueckoe 17 9 3 0 6 8 10 Otuet no
Mo/ie/TMpOBaHMe. MIPaKTHUUeCKOMY
3a/laHUIo,
Kypcogsas pabota
Bonpocs! K
Paspen 4. b depeHIPOBaHHOMY
YnpasBnienue 3a9€TY,
5 9 21 | 13 3 4 6 8 10 Otuer 1o
MarepuagiaMH M UX
o TPaKTUYe CKOMY
CBOMICTBaMH.
3a/|laHUIo,
Kypcosas pabora
Bonpocs! K
Pasjen 5. nuddepeHLIIPOBaHHOMY
I'enepanus 3a9€TY,

5 9 21 | 13 3 4 6 8 30 Otuer 1o

KOHEYHO-
. MPaKTHYeCKOMY
3/71eMEeHTHOM CeTKH.
3aJ]aHuUIO,
Kypcosas pabora
Bormpocs! k
Pa3pen 6. Harpy3ku nudbepeHIIPOBAHHOMY
U TPaHUYHBIE 3ayuery,

5 9 |ycioBua. 20 | 14 3 5 6 6 20 Otuet no
Hacrpoiikn TPAaKTHUECKOMY
periares. 3a/laHuIo,

Kypcogsas pabota
Bcero 3a 9 cemectp 108 | 68 | 17 17 34 40 100
Bcero no agucuun/IuHe 108 | 68 | 17 17 34 40 100
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OneHouHble MaTepuaJsl o guciunande YUC/IEHHOE PEINTEHVE TUHAMMNYECKUX,

ITPOYHOCTHBIX U TEIVIOBBIX 3AJJAY

ITIK-2 - CnocoGeH npumeHsinb 3HAHUS1 Memo008 NPOeKMUPO8aHUs1 CAMOX00H020 apmu/1/1eputickozo u
MAaHK08020 opyxHcus

Ne 1

Ne 2

Ne 4

Ne 5

Ne 6

Ne 7

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

CrierMany3vMpoBaHHOE TIPOrPaMMHOe 00ecrieueHye [ijisi IPOEKTHBIX PACUETOB HUCITOMB3YIOT U3-34 ...
(onuIIMTe NIPUYKHBI).

[TpounTaiiTe TEKCT U 3alWILKTe Pa3BePHYTHIA 000CHOBaHHKIN OTBET

MeTop koHeuHbIX 371eMeHTOB (MK3) BMeCTo aHa/IMTUUeCKOro pelieHus 3a4ad UCI0Jb3YOT TOTOMY
4To...

IpouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD
PaccraBbTe B mpaBUILHOM TOPsi/IKe I11ary pelleHust IpouHOCTHOM 3a/jaur B CAE-nakeTe:

1) Busyanu3sauys HanpspkeHUN U repeMeleHUid

2) 3ajaHue 3aKperyieHui (TpaHUYHbIX YC/IOBU) U Harpy30K
3) 3amyck peluaTesis

4) Tlepenaua reometpun B CAE-TakeT

5) Pa30ueHre Ha KOHEUHbBIE 3/IEMEHThI

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

TeHepalyisi KOHEUHO-3JIEMEHTHOM CEeTKH OTHOCHUTCS K
a) Mpe/nporiecCopHoi 06paboTke
b) mpotieccopHoii 06paboTke

C) MOCTIPOLIe CCOPHOL 00paboTKe

I[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUIBHBIN OTBET U 3alTULINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

ANSYS WORKBENCH npeaHa3Hauen /151 (BbibepuTe Hanbosiee Mogxo Iy BaApHaHT)
a) [Tepegaun HGOpPMALIUK MEXXAY Pa3HbIMUA BUZAMU aHa/TH3a
b) Busyanu3zaiuu pe3y/ibTaToB pacyéToB

¢) CoBMeCTHOH pabOoThI HaJl paCUETHBLIMU ITPOEKTaMH

HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apPTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Bribepute BepHbIe YTBEPXK/IEHUSA O METOZIe KOHEUHBIX 371eMeHToB (MKD)

1) CnoykHast KOHCTPYKLUSI pa3zesisieTcsi Ha HeOobIIve 371eMeHThI

2) JTrobasi HeTIpephIBHAs BeIMUMHA alMPOKCUMUPYEeTCS 3a Mpe/ie/laMy KaXK0ro 37ieMeHTa

3) KoHeuHo-371eMeHTHast MO/|e/Tb KOHCTPYKLIMH TIpe/icTaB/isieT c000ii Habop 371eMeHTOB ITPOCTOH (HYOPMBI

4) Pe3ynbTaToOM MOZe/TMPOBAHUS SIB/SIETCS TIOyUeHHe pacripe/e/ieHys NCKOMOM BeIMUMHbBI BO BCe
KOHCTPYKLMH

HquHTaﬁTe TeKCT, BbIﬁepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE dpPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBETOB

[TapameTpryeckoe MOzie/IMPOBaHUE TeOMEeTPUU II03BOJISIET
1) Peanm3oBath mapaMeTpUUECKYIO ONTUMHU3ALAI0
2) Cpsi3aTb reOMeTPUI0 MOJeJTH 3a[JaHHBIMHU COOTHOLIEHUSIMA
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3) OnpenenUTh 3alaHHBIE TIapaMeTPhI (HarpskeHws], ZeopMaliu 1 /p.) TIPY TIOCTIIPOIIe CCOPHOM
06paboTke MozeTH

4) OnpenenuTh 3aZlaHHbIe TTapaMeTpPhl (HarpsbkeHYs], AehopMalii U [p.) TIPU BU3yaIn3aliun

Ne 8 HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apPTYMEHTHI, OGOCHOBLIBBIOLL[I/IG B]:I60p
OTBETOB

K AvHamMuyecKuM 3a/iaduaM 00BIYHO OTHOCST
1) MogenpoBaHue KosiebaTenbHBIX MPOLIECCOB

2) Multibody simulation — cUMy/siLIMIO B3aMMO/EHCTBHSI OOJTBIIIOr0 KOJTMUeCTBa Tel (Kak MpaBuio
TBepZbIX)

3) MozenvpoBaHue MHAMHUKKU KOHCTPYKIUI U OBICTPOTIPOTEKAIOIMX HEJTMHEHHBIX MPOIIECCOB B IBHOH
IOCTaHOBKe

4) 3a1aun IBO>KeHUs] MeXaHU3MOB
Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcTaHOBUTe COOTBETCTBHE MEX/Y /IeMeHTaMU

A) Terpasap

b) basnka c y3/10M nocepenvHe

B) YeTbIpexyroybHUK C y3/71aMU B yIyiax
1) JIuHelHbIN 3/1eMeHT

2) KBaipaTUuHbBINA 3/1eMEHT

3) TpexMepHbIii 3/1eMEHT
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CoriocTaBbTe THI 37IeMeHTa C Haunbosiee TOBO/SIIIEH 3ajaueid:

A) BanouHblii 3eMeHT

b) TpeyronbHbIit 351eMeHT

B) TeTpasapanbHblii 31eMeHT

1) MogenupoBaHKe HarpeBa B TpeXMepHOU ob1acTu
2) PacuéTt IIpOYHOCTH CeueHust

3) Pacuér snemeHTa (hepMeHHON KOHCTPYKLIUN
Ne 11 IIpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BaTeIbHOCTD
BricTpoliTe BesTMuMHbBI /11 MaTepraa B TIOps/IKe BO3pacTaHus

a) I[Ipegen mpouHocTn
b) I1pezen mpomopiMoHa/IEHOCTH
c) Ipenen Tekyuectu

d) Ipegen yrpyroctu
Ne 12 TIpouuTaiiTe TeKCT, BbIOEpUTE MTPABUIBHBIN OTBET U 3aMWIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

DJieMeHTBI BTOPOTO TOPSIZKa
a) VImeroT y3/1b6I TONBKO B yIVIax
b) ViMeroT TOMBKO MpsiMble TPaHy

¢) MoryT umMeTb napabo/imyecKye TpaHHL]
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