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AHIIOTAITUA K PAFOIIEfr IPOTPAMME AI4CIIIMJITIHbI
Texnororuqecraq ilrexaHnlca

28.03.02 HanoururcenePuq

5.6 cerrecrD

1. IIE JIII O CBOEHI",.fl , [nCI{J"IrrJIrIHbI
Ifeuuu ocBoeHl,rf, Ar.rcqLrnJMHbI TexHoJrorfiqecKaff MexaHrlKa tBJLtrIorcfl: o3HaKoMJreHI'Ie

cTyAeHTOB C [OHfiTI{gMlI, MareMaTI,IqecKI4M arl[apaToM It MeTo,{aMI,I MexaHI,IKrI CTIJTOIIIHbTX CpeA I{ ee

ocHoBHbrx p€BAenoB : TeopruI yrlpyfocrl{ 1r nnacTI'ItIHOCTU'

2. MECTO AIICUUilJIIIHbI B CTPyKTyPE OrIOrr BO

,Ilucqunrmna <TexnoloruqecKair MexaH]IKD) oruocuTct K AI,IoIII{TIJILIHaM rlo nr6opy
Bapr.rarlrBHo[ qactlt (B I .B.AB.7).

.{m ycneruHoro r{3frenr,rr Ar{cq[[JrlrHbr <TexnororutlecKaf, MexaH[Ka)) cryAeHTbr AonNnrr 6rrrr
3HaKoMbI c ocHoBHbrMlI rloJroxeHuflvrvI KypcoB <Brrcruag MareMarllKa> u <OcnoBbI MareMarl4qegKoro

MoAeJrr.{poBarrvs>>) a raKxe KypcoB Teoperr4rlecxofr uexanuKvtlr colpor}IBJleHl{fl MarepI4aJIoB.

llpr r.rsyrenr{}r Arrcrlr{rrJrtrHbr <<Brrclras MareMar[KD cryAeHTbI AoJDKHrI xoporuo ycrourr eE

pa:lAeJrbr: alre6pa, au$Qeperulr4aJrbubre ypaBHsHrlt, $ynr<quonalrnrrft arIaJIrI3 tr l4HTerpanbnble

ypaBgeHrlfi, n)aBneHr,rr c rracrubrMr,r [po]r3BoAHbIMI{, qucJIeHHbIe MeroAbI. 3ro neo6xoAI4Mo AJUI

.ua;lgreftmero rroHrlMaHlrs [o,ryoAoB ur. MeroAoB BbrtII,IcJIeH]Is norasarelefi HailpsxeHno-

,qe(bopl,rfipoBannofo cocroffHl,Iq [p]IHsrbD( B MexaHI'IKe crIJIotIIHbx cpeA.

Marepual AlrcqurrJrr4nbr <MogenupoBarrue rrpoqeccoB B MaIrrI4HocrpoeHI{I]) coBMecrHo c

nrrcruefi MareMarlrKoft ssnrercs 6asoft Ailfr ycneruuoft paspa6outu aJIropI{TMoB peIIIeHLIt 3aIla'r

BbrrrlrcJreHr,rs Harrpglrenufi, ,qe(boprr,raquft I{ cKopocreft ae0oprurarrHfi s ae(bopMllpyeMbx reJlax, a raKxe

peaJru3arlull lIX B BLIAe rlporputMM Arrs 3BM.

3. KOMTTETEHTII,IU OEyqATOIIIETOC-fl, OOPMIIPyEMbIE B PE3yJIbTATE
o cB oEHufl , AvlclryIrJIIIHbI

B pesynrrare ocBogHr,rs AucqlrrrnlaHbl qacrl,ItlHo $oprr,rupyrorc{ KoMnereHId}I}I, cocrotlrll4e B:

- cnoco6nocrlr B cocraBe KoJrJreKTEBa yrracrBoBarb B paspa6onte MaKeroB us,.enuft u ux tvtoAyleff,

paspa6atrmarr [porpaMMHbre cpeAcrBa, npl{MeHtrb KoHTpoJrBHo-I,I3MepLITenbHyIo amlaparypy AJUI

orrpeAeJreHllt rsxHI,IqecKI,Ix xapaKTepI{crI'IK MaKeroB (nK- I ) :
3H%rnb.' MeTOAbI OIIpeAgJIeHI,Iq TeXHI{IIoCKI{X XapalffepncT?IK MaKeTOB;

ytvemb: B cocraBe KoJrJreKTlrBa f{acrBoBarb B paspa6orxe MaKeroB us!.ettuit r'r zx uo4yle[,
parpa6aruBarb rrporpaMMHbre cpgAcrBa Anff orIpeAeJIeHI,If, TexHtIrrecKlIX xapaxreplacrl{K MaKeroB;

enademb.' HaBbrKutr\,rr4 ;v.tracrvrfr. n paspa6orKe MaKeros fisAeruft I4 LIx MoAyneEt, pazpadarblBarb

nporpaMMHbre cpeAcTBa Nrs. o[peAeJreHr4fi TexHHqecK]Ix xapaKTepLIcTI4K MaKeTOB;

- cuoco6nocrr{ B cocraBe KoJrJrgKT}rBa ficrroJruLrreneft fracrBoBarb B rlpoBe,qeHuu pacqerurrx pa6or

(no cyruecrByrorqlrM MeroAr.rKaM) upu fipoeKrfipor;aluvr nanoo6terron u (fopnr]IpyeMbrx Ha I{x ocuoBe

usAerufi (arrnovax gneKTpoHHbIe, MexaHllqecKlle, orruqecKlle) (nK-6) :

3Hamb: MeroAbr npoBeAeHus pacqerHbrx pa6or (no cylqecrByroqllM MeroAlIKzlM) upu

[poeKTr{poBAluvt nanoo6rerToB I{ lpopnrupyervrblx Ha rx oCHoBe uzgetmfi;
yMemb:B cocraBe KoJrJreKTHBa uclom{}rreneff f{acrBoBarb B rIpoBeAeHI4I{ pacqerHbrx pa6or (no

cyrqecrByroqrrM Mero4raxaivr) rpIa ilposKTLIpoBaH]I]I nanoo6rerron u $opufipyeMbrx Ha pIX ocHoBe

nsgetmft;
enadema: HaBbrKar\{[ yqacrvrfl. B rrpoBeAenI,rr,r pacqerHrx pa6or (uo cylUecrByloql{M ueroAraxalt)

nplr [poeKTrrpoBal!il4nanoo6rer<ron u (poprrallpyeMbrx Ha ux ocHoBe usrermfir.

4. COAEPXAHI,IE ATICqUIJIIIHbI
5 ceuecmp



Traurr Ko'etr'brx 3JreMeHToB. Pas6ueHr.re o6lacrra Ha gJIeMeHTtr. Hyrvrepaul4s y3noB. OAnouepsrtfr

ctrMrrJreKc-SJreMeHT. ,{nyryrepnrrft cI,IMIUIeKC SJIoMeHT. Tpexrvrepurlfi 0I'IMIIJIeKC-SJIeMeHT'

IzlurepnonupoBaHr{e BgKTOpHbrx BeruquH. MecrHa{ c}rcreMa KOOpAr4Har. ?lurepnoJrfrlr',{oHHble

[onr.r'oMbr AJrs 4"a*pat"rbsa'Hoft o6nacru. Ypanneunx 
''epe'oca 

reIrJIa. o4iror'repnrtfi clyraft

fiepeHoca TerrJra. ,{nyruepurrft flepeHoc T9IIJIa. Tpexrraepnuft fiepeHoc TeIIJIa' Ilpeo6pa:oBaEvs

noopa""ut. Toqeqnrre lrcrorrHl,rKll. HecrarluoHapHble 3aAatII'I. Coofiroruenua, ofipe.qentrcuue

oJreMeHTbI. Marpuqa 4errln(lupoBaHv$.. Koue'urO-pa3uocTHoe pe[IeHlle gI'IQ-$epeHIII4aJIbHbIx ypanneuufi'

Teopur ynpyrocrr{. Oruro- }r ABwepubte 3a;taqu reopr{I4 yrlpyrocrl4. TpexrvrepirHe saAaql{ reopl4}I

yrpyrocrr,r, yqer nenrunefinocua.'o6sop qporpaMMHbD( KoMrIJIeKcoB ocHoBarIHbD( na MKO (ANSYS'

bOSffrfOSl. O6sop qporpaMMHbx KoMrIrIeKcoB ocnoBagHbx ria MK3 (QFonq, Deform)'

6 ceMecrnq

Ocnonnrre rurrrore3br rexHoJroruqecroft MexaHrrKr.r. Bnerunne oLIJIbI u Hafipsxenux. HanprxeHlrfi

B KoopAr{HarHbD( [Jrorqa.qKax. Znlercaqlu. flpanuno 3HaKoB. HaupnNenHoe cocroqHl,Ie B ToqKe' 3axon

fiapHocrr,r KacareJrbgbx nanprxenrafi. Tensop nanprxenufi. frasurre HopManbHble Hanpqxeuufl"

IrlHnapuanmr tarropu "*p"ri.a""fi. 
Snrrrancor{A Harlptxenuft. Pagloxenufi TeH3opa nanprxenuft Ha

ruaponof TeH3op u aa""urop. Marcuualrnsre KacareJlbHblg Hanpfixen]1's. Onrae4pIauecKl'Ie

"urrp"*""t". 
LlireucIasHoc6 uanprxenuft. ,{uarpaurrlu Mopa' [uSQepeuqzaJlbHble ypaBHeHI4s

paqnosecus. Illocroe ae(foprvuapoBarrnog tr rulocKoe HarlptxeHHoe cocroflHl{e. llpn6nuxeHHble

ypaBHgHr.{fi pu"o"ar"" " *-tte $opir,rou3MeHSlqux Onepaquft. onncanrae AB}IXoH}I'U CUIO[rnoff

cpeAbr. flepeuennrre 3finepa u Jlarpanxa. flon.str.re Ae$oprnraquit, Bursr 4e(popn'raqufi' Konanonenrrr

uepeueruenuft yr Manbrr aeQopmauuft. Tenaop 4eSopuaqraft. I4nrencrsHocrr ge(foprrlauufi,

MaKcr4Mrurb'bre cABriroBbre u oKTagApr.rqecKl,Ie ge$oprraauun. VTcrunttrre geSopMaIII4pI rIpupaIrIeHI'Ie

Ae(bOpuaquft. 3axon rtocTo.sHcTsa o6rel'Ia ilp]I llJlacTu'{ecroft geSOpuaquu' Vc;tosue coBMecTpIMOcTIa

a.6op"uq"t. Cropocm 4e(poprrraqura v cKopocrb ae$oprnuapoBa]F^us' Cxerusr HarlpsxeHHofo 2r

ga$Op*"pou.""o.O' ,or"O"""ft. MexanuqecKat cxeMa 
^e6opr'raquu' 

3asucl4l"Ioc6 MeXAy

Harrpsxegr{ flMu vr4e(foprvrauurMlr B ynpyrofi o6racrn. o6o6qennsrfi saKoH fyra. SxcnepnueHraJlbHoe

oflpeAeJre'"a "*p"*inn[ 
no p$yJrbraraM TeH3oMerprrpoBar{r{fi. Ypanneuue rerlJlorlpoBo.{Hocr}r. 3ar<on

X.Oypre. fpanuuurra y.no"ir". Mo1enra rtracrraqecKllx cpeA. Octaroqnrre Halrpfixenus' MeroArr

pua"aru. Srcnepurr,reHTaJrbHoe onpeAeneHlle. Mareil4arra'{ecKafl nocTaHoBKa KpaeBblx 3aAaq B

ia*"ono.t.{ecxoft MsxaHIlKe. Cucreua ypaBueHfift . CxeMarprsaqras o6nacreft '

5. BIIA ATTECTAIIruI - 3aqer c oqenroi, sK3aMeH'

/
6. KOJII,ITIECTBO 3AIIETHbIX EAIIHIIII - 10 (360 uac')

Cocrasfiteirb:,qoqoHr ra(feAprr TMC, K.r'H' A6oprnn A'B'

3ane,qyroqufi ra(peapofi TMC npo(peccop: A'r'H' Moposoe B

llpegce4arelr
yre6no- HI4, HarIpaBneHI'Iff

npoSeccop, A.r.H.
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