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I{errur,r ocBoeH}rfl Ar{crlr4nnrzHbr

MexaHr{rrecKr4x noslefi crnufi > .rrBJIfl Iorct
MexaHr{qecKr,rx Harpy3oK, 4efi crnyroulufr

Ar4HaMr.rqecKofo rroBe.qeHur 3C upr4

cuoco6crByer [olyrreHzro cry.qeHTaMI,I

r uEJrr{ ocBoEHI,'fl, nvuilrrrJrprHbr

<3aqura oneKrpoHHbrx cpeAcrB or
n3yrleHr4e cTyAeHTaMr4 ocHoBHbrx Br{.4oB

Ha oneKrpoHHbre cpeAcrBa (3C), aHaJrkrg

MexaHnqecKHX nosAeficrBLrflx. Kypc

HaBbrKoB pacqera KoHcrpyKqrafi 3C npu

cnoco6a 3arul{Tbr or MexaHnrrecKr4xnu6opyMexaHr4lrecKr{x Hafpy3Kax,

sos.{eftcrszfi.

2 MECTO NI4CUI,IIJIIIHbI B CTPYKTYPE OIIOII BO

,{ucqrnnnzua <3aruura 3neKTpoHHbIX cpeAcrB or MexaHraqecKlrx

n osAefi crsuft ) orHo cuTc.s K Ar4c r{r4 rrJrr4 HaM BapvaruBHofi q acru.

<<Bxo4urre)) KoMrrereHrlr,rr4 $opuupyrorc.rr [pr4 r,r3yrreHurv [peArxecrByroqrax

Ar4crlurrnrrH 6asoeofi uoAroroBKr4: <@usIaKD, <<Mareuarr4Ka), a rarcKe Ar4crIHrrnHH

<<Ocuosbr npoeKTr{poBaHtrfl, HecyrIIHX KoHcrpyKrylztit n MexaHr,r3Mon>>, <<Marepr4€Lnbr

sJreKTpOHHbrX CpeACTB>).

floryuaeubre B rlpoqecce Lrcy.ueHufl. Kypca KoMrrereHrlr4r4 r4crronb3yrorc{ B

AllcrlurrnuHe <Koucrpyl4poBaHue oneKTpoHHbIX cpeAcrB)>, npv BbrrroJrHeHr4?r

runycruofi rcnanu$uxaquousofi pa6oru 6axaranpa kr B npaKrr4rrecrofi

uHxeHepHofr AesrerbHocrlz.

3 KOMIETEHUI,III OEyTIAIO IIIE| O C.fl , OO PMI4 PvE MbIE B PE 3vJrbTATE
o c B o EHrlfl . [wcur4rr JrprHbr

B pe3ynbrare ocBoeHr4-s AHcuI,I[nIdHbI o6yuarorqui,tcs, AonxeH o6naAarr

qaarvr Harr€ulbHbrx gHaunfi, yuenuft

npo$eccuonamHoft opI{eHTaIII{I4

yue6Horo rIJIaHa HanpaBneHI,Is :

HaBbrKoB, Heo6xoAuMbrx B AalurefiureM Anfl

MOTHBHpOBaHHOfO k3y]q1e]H]?rfl, Ar4)rly{nilLrH

o6qenpo$eccuoualbHbrMr{ (OIIK) z upoSeccl4oH€ulbHbrMr4 (lK) KoMrrereHIII4f,MLI B

OIIK-2 cnoco6nocrb Bbr.rrBrr.rrrb ecrecrBeHHoHayr{Hyro cyrrlHocrb npo6leu,

Bo3HuKarolrdr4x B xoAe npo$ecclrosamuofi Ae{TenbHocrl4, rlpuBneKarb Artx I{x

perueHr4f, coorBercrnyrorqnfi Qusut<o-ntareMarl{qecruft annapar;



OIIK-5 cnoco6Hocrb trcrroJrb3oBarb ocHoBHbIe rIpI4eMbI o6pa6orr<ra vr

IIpeACTaBreHI4.s 3KCnepI4MeHTaJIbHbIX AaHHbIX;

IIK-1 cnoco6uocru MoAenr4poBarb o6rerrrr 14 rlpoqeccbl, HcrloJlb3yf,

cTaHAapTHbre rlaKeTbr aBToMaTI43 I,Ip O B aHHOf O IIp O e KTLI p O BaHVt H I4C CneIO BAHI4fl;

IIK-2 roroBHocrb rrpoBoAr4rb DKcilepI4MeHTbI IIo gaAauHofr MeroAHKe,

aHanr43r4po BaTb p e3yn bTaTbI, c o cTaBJItrb o 0 3 op bI, oTrr erbl ;

nK-6 roroBHocrb BbrrrorH.rrrb pacr{er 14 npoeKT}IpoBaHI4e 4eralefr, y3noB I{

IT,IO4YIEft sNEKTPOHHbIX CPCACTB, B COOTBCTCTBT4VI C TEXHI4IICCKI4M 3AAAHIIEM C

I4 CrrOJrb3 O B aH HeM CpeACTB aBTOM arI,I 3Ar\krkl IIpo e KTI4p oBaH]afl ;

B pe:ynrrare ocBo eHvrfl. AI4cIII4nnI4urt o 6y'ralorqufi ca AonxeH :

3Haru:

- TeopeTI4rIecKI4e kI [paKTUrIeCKI4e MeTOAbI AHaTIV3A .qI4HaMUrIeCKOfO

rroBe.{eHr{r KoHcrpyrqufi 3C npu MexaHLIqecKI{x eosAeficrBvrflx (OIIK-2, OIIK-5);

- MeroAr,rKr,r clrHre3a cpeAcrB 3aIqI4TbI 3C or nu6paguu: /A&poB,

aKycrl4qecKl{x ruyMoB (fIK-6).

Vuerr:

- I4C[OJrb3OBarb MerOAbr MOAenHpoBAHr4fl,, pacr{eTa 14 3auIHTbI 3C oT

MexaHLIqecKIrx nosAeffcreufi flK' 1, fIK-2 OIIK-S);

- oSecnequBarb HaAexHocrr 3C, pa6oratoull{x B ycJIoBH.ax MexaHI4qecKI4x

sosAeficrsnfi (nK-6).

Braleru:

- MeroArrKaMLr rrpoeKTr{p oBa;nvrfl cpeAcrB 3aIrII4TbI 3C or MexaHl{qecKux

so3Aeficrerafi (lIK-6).



4 CTPyKTyPA I,I COAEPXAHpIE AI{CIIUIJIITHbI
O6rqas lpyAoeMKocrb Ar,rcqnlnuHbr cocraBJl{er 5 eaqernsx eAHHLI{, 180 qacoe.
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5 OFPA3OBATEJIbHbIE TEXHOJIOTI4I4

5.L. ArcruBHbre lt rrHTepaKTr{BHbIe Sopvrsr oOyuennn

C rlenbro $opnrrapoBaHnfl, vr pa3Brrr4fl o6qenpo$eccraoHaJrbHbrx LI

npo$eccuoHaJrbHbrx KoMnereHquff cry4eHroB n yve6uoM npoqecce r4clonmyrorct

aKTHBHbre r4 r4HTepaKTr4BHbre Qopnmr npoBeAeHnfl sanflTr4fi (npo6neMHoe r43JroxeHlrt

yve6Horo Marepr{ana, AeJroBbre 14 poJIeBbIe I4rpbr, pa:6op KoHKperHbrx cr4Tya\uit. us

Aef,TeJrbHocrr.r upoQrzmnrrx upe4npuxruft 14 opraHr,r3arlufi) B correraHr4r4 c

BHeay.{rrropuofi pa6oroft .

5.2. Mynbrr{ MeAu fr uste rexHoJlorllu o6y.ren un

Jlerquonnrre 3aHflTvrfl rrpoBoAf,rc{ B Mynbrr4MeArafisofi ayilHTopkrr c

I4CTIOJIb3OBaHLTeM KOM rIbrOTepH Of O BI4.{eOilpO e KTOp a Vr Ay EI{IO AI4CTeMbr.

Cry4eHraM rrepe3 I4HTPAHET-cafir r<a$e4pu AocryrrHbr KoHcrreKr rerqufi u

MeroAr4rrecKr.re y]KasaHufl. r cPC B 3neKTpoHHoM Bvrl(e, y.reSuue ua4eoounbMbr H

peKnaMHo-unQopuarlr{oHHbre MarepI4aJIbI upoQumHrrx npe4npnxrufi u

opfaHr43arluu.

6. OTIEHOTIHbIE CPEACTBA AJIfl TEKyIIIBTO KOHTPOJI.fl yCTIEBAEMOCTIT,

TIPOMEXTYTOTIHOfr .q.TTNCTAIII4I,I IIO I4TO|AM OCBOEH.IIfl, AI4CIIUIJIIIHbI I,I

YTIEFHO.METOAI4IIECKOE OEECTIEIIEHI4E CAMOCTO.flTEJIbHOfr PABOTbI

CTYNEHTOB

6.1 Boupocbl K 3K3aMeHy

1. tr{cro.lHlrr<l,r kr xapaKTepvrervrKu MexaHLIqecKHX nos4eficrnufi. @usnqecKl,Ie

f,BJreHr4s n 3C npl4 MexaHllrrecKux no:4efrcrBl4.flx.

2. Cnoco6u gaulnrn 3C or MexaHrrr{ecKl4x nos,q€ftcrnufr. 3r<clepuMeHTaJlbHble

MeroAbr r4ccneAoB anufl. KoHcrpyKIIIafi 3A.

3. Bu4u vroAerrefi, MoAelz reoMerpraqecrofi Qopuu rz cnoco6oB Kpennennfl'

Cucreurr c pacnpeAeJreHHbrMr4 vr cocpeAoror{eHHblMll ilapaMerpauu. CrerreHl4

cno6oArt. Kraccra$krKarp4fl, H MoAenI4 cI4JI.

4. MoAenu MexaHr{qecKr4x nosAeftcrsuff. VpanueHux ABI4xeHI,If, vr MeroAbI

aHuru3a.



5. cno6o4nue H BbrHylKAeHHbre rore6auu.s cr4creMbr c oAHofi crerreHbro
cno6o4rr [p]r cr4nosola sos6y)KAeHr,rr4.

6. Kole6anzq cl4creMbl c oAHoft crerleHbro cno6o4rr rtpn Kr4HeMarlrqecKoM

rapMoHr,rqecKoM nos6yx4euuu.

7. BosleficrBne yAapHoro I,IMrIyJrbca Ha cr4creMy c o4uofi crerreHbro cno6olrr.
8. Kole6aHvrfl' cl{creM c AByM-I crerleHlrMra cso6oArr. IaHauu.recrflzfr racI4TeJrb

rone6aHufi.

9. Kone6aHus, cuereM c rrrecrbro crerreH{Mr,I cno6o4rr.

10. cso6oAHbre zsru6Hrre xore6anur KoHcrpyrqvft TLrila6anox.

1 1. BuuyxAeHHbre role6asuf, KoHcrpyr<r{ufi Tnrra6anor.

12. Cso6oAHbre ugrn6nrre xoreSanur KoHcrpyrcqufi Tutra[nacruH.
13. r{acrorHafl. orcrpofira KaK cnoco6 6opr6u c pe3oHaHcHbrMH rore6aHus1au,
1 4. BrruyxAeHHble ugru6uue rcore6aunr KoHcrpyr<qufi Tvrila rrJracrr4H.

15. flopa4ox pacqera cllcreM nra6pousoIrlgv1 r4cxoAHbre .qaHHbre. Cxeruu
c Lr cTeM era 6p o ras o nflr\kru 14 Tr{rrbr nu6p oz: ontrTopo B

| 6 . Cr aruqecruft pacr{er cr4creM wr6poa: onrropoB.

| 7 . flvtnatvlra.{ e c rfl4fi p acr{ er cr4creM e z6p ous onf, Top o B.

18. ceo6oAHbre usrra6HHe xore6asur KoHcrpyrqufi Tkrra nJracrr,rH.

19. r{acror*afl. orcrpofira KaK cnoco6 6opr6u c pe3oHaHcHbrMrr xore6aHnqrrra.

20. BuHyxAerIHbIe u:ru6Hue xore6asuf, KoHcrpyrunfi rr4rra rrJracrr4H.

2r. flopx4or< pacqera cr4creM nr,r6pon:orrflrlLrkr, r4cxoAHbre .AaHHbre. cxeuu
cLIcTeM nu6p o u: o rrflr\r4kr 14 Trzrrbr nn6p ozs oJr{Topo B

22. O6uas xapaKrepvrcrr Ka rronr4MepHrx gevru$epoB.

23 . ocuoBHbre MexaHr43Mbr rr xapaKTepr4crlrKr4 AeMrrQnpoBaHuf, .

24.Xapaxrepl4crl4Ka 14 crloco6rr cosAauut.nulporrornorrdaroruux noJrr4MepoB.

25. Mero4rt 3Kcnepl{MeuraruHoft oueHKH AzrHaMuqecKr,rx xapaKTepr4crr4K

nonr4MepoB.

26. MareMarurrecKoe MoAenHpoBaHI4e nn6ponornoqaroqr4x noJrr,rMepoB,

27. ocnoBbr reopr4r4 KoHcrpyr<qr,rfi 3C c ronr4MepHLrnau 4eun$epaur,r.
2 8. .f,.reft Kr4 c BHeruHr.rM AeMrr$rapyrorquM cJroeM.

29. fl'aeirxrz c BHyrpeHHr,rM 4enrnQrapyoqtrM cJroeM.

3 0. .fl.{efixu c 4enrnQr4pyroulr4M n pe6palu.

31. -fl.reftrn c 4evnQupyrculr4Mu BcraBKaMr4.

32. Ctaru.IecKl,Ifi MeroA rrpl4BeAeH:afl, paeilpeAeneHHbrx [apaMerpoB sqeex OA.

3 3 . fuuanaz.{ecrufi rac r{reJrb role6 aHplfi c 4evruS npoBaHr4eM.



34. r{acrornafl, orcrpofixa KaK cnoco6 6opr6rr c pe3oHaHcHbrMr4 xore6anvgrun.

35. Cxenabr crrcreM eu6pousonfllqlz,vr 14 rr4IIbI nn6porasouropoB.

36. Crarn recKufr pacr{er nzSpou:on-sropoB.

3 7 . fluuanr r4.re cKr,rft p acrr er nu 6p or.rs on.srop o B.

38. Crpyrrypa cr4creMbr ara6po:aqnru 3C.

39. Crpyr<rypuo-SynrquoH€LrrbHa.rr cxeMa eu6po:arqnrrr 6lora 3C.

6.2 CarvtocrorreJrbuan pa6ora cryAeHToB

CaiuocrosrelbHa.g paSora cryAeHToB BKnroqaer 3aKpenJreHr,re

TeopeTl4rlecKofo MaTepr4aIla, BbInoJIHeHHe uHALrBLrAyaJrbHbIX 3a[AHkrr4,

rloAroroBra r ra6oparopHblM r,r npaKTI4r{ecKpIM pa6oraru, rroAroroBKa K 3arqr{Te

na6oparopHbrx pa6or. Ocnona caMocro{remuoil pa6omr n3yqeHue

peKoMeHAyevrofi nr'rreparypbr, caMocro.srelrurrfi [or4cK uuSopuaquz ro

BoIIpocaM, Bo3Hr{KaroqLIM rrpr4 BbInonHeHI,II4 na6oparopHbrx pa6or. Oprauusyercr

o6uleHue Mex{Ay npeno.4aBareJreM r,I cryAeHTaMr4 c r4crroJrrcoBaHr4eM elexrponnofi

fIorITbL

Cuucox BorrpocoB K caMocrorreJrbHofi pa6ore cryAeHToB:

1. Kone6atnfl ar4ereMbr c o.[Hoft crer]eHbro cno6olrr.

2. OcHosHbre croco6u nra6po:aulrzru 3C.

3. Bu6po:arunra 3C uonranepHblMl4 4eltnQepaun.

4. Cncren a uu6pou3ontul4l,I 6nor<os 3C,

5. luuarvruqecxzfi racI4TeJIb rore6asnfi, Cnoco6bl pacrlera.

6. P asnosr4AHo crrz M exaHr4r{e cKrrx nos4efi cr suit . Bu6p arJvra.

7. Pa:HoBr{AHocrH MexaHHqecKI4x nos4eft crnufi . V4aprr.

8. PasHonr{AHocrrr MexaHrrrrecKl4x sosAefi crnufi . Ar<ycr?IrrecKr4fi uryvr.

9. MoAenra MexaHr,rqecKr4x sosAeficrsHft. Vpanueuza ABr,rxeHlr.fl Lr MeroAbI

aHanu3a.

l0.SxcneprrMeHranbHbre MeroAbI I,IccJIeAoBaHLrfl ttoHcrpyxqufi 3C Ha

MexaHI,IqecKHe eosaefi creug.



7 YTIEFHO.METOII4IIECKOE U I{HOOPMAUI,IOHHOB OFECIEIIEHI4E

ArrcunnJrr4Hbr

OcnonHafl Jllrreparypa

1. Ocuoerr rexHr4rrecrofi AnarHocrr4Kkt: V.Ie6Hoe noco6ue / B.A. llorsron. - M.:

F[[II I4H@PA-M, 2014. - 118 c.: 60x88 1116. - (Bucuree o6pa:onaHze:

Earcananpuar). (o6roxxa) ISBN 97 8-5-16-0057 1 1 -8.

P e xuu A o c ryn a : http : I I znanium. c om I c atala g.php? b o okinfo: 4 47 23 7 .

2. IIIecrepKr{H, A.H. Cucrenra MoAenupoBaHvrfl kr r4ccneAoBar.us,

paAI4o3neKTpoHHbIxycrpoficrnMu1tisim10[3rrercrpouguftpecypc]

Snerrpou. AaH. - M. : IMK llpecc, 2012. - 360 Pexuu Aocryrra:

http ://e. lanbook.com/books/eler.nent.php?pl I jd:3 022

3. Arxuoecrcufi, A.A. SolidWorks Simulation. IrluNenepuufi aHaJrHs ilrfl
npoSeccnoHanoB: 3aqa-tkr, MeroAbI, peKoMeHAar\uv fSrexrponHrrfi pecypc] : .

- 3nerupoH. AaH. - M. : IMK llpecc, 2015. - 562 Pexuvr.qocryrla:

http : //e. l anb o ok. c om/b ooks/e l ement. php ?pl I _i d :6 9 9 5

{ono,n u nreJr bHafl Jrr{Teparypa

flauKoe JI.H., AcnaHsHrI 8.P., [onron f.@., EnrpaSon B.B. Ocuonu

rrpoeKTupoBaHnr sneKTpoHHbrx cpeAcrn: V.{e6Hoe .iloco5ue. - Bra4urvrrap :

I4s4-no BraAr,rvr. roc. yH-ra, 2007. - 239 c. Koru.IecrBo oK3eMrrJI{poB B

6u6tmorere BnfV 50 ur.

kl6paruwon, 14. M. OcHoerr KoMllblorepHoro MoAenupo BaHr4fl HaHocI,IcreM

fSnexrpoHHufi pecypc] : yue6uoe noco6ue I VI.M. VI6parvwov, A.H.

Konuron, IO.@. Haeapon. - SnerrpoH. AaH. - ClI6. : ,Ilanr, zUA. - 377

PeNravr aocr)'na : http ://e. I anbook. qom/bo oks/element. php?pl 1 _id: I 5

flerpyxnu, B.B. Ocnonrr zulpoguarHocrrlKu 14 cpeAcrBa I43MepeHHfl

vvrlparyuu: yve6noe noco6ue fSnexrponHufi pecypc] i B.B. llerpyxun,

C.B. flerpyxrrH. - M.: VluSpa-VIHXeHepHx,2010. - 176 c. - ISBN 978-5-

9729-0026-8 Pexuu

http.llznanium.com/catalog.php?bookinfo:520353

1.

2.

3.

.4OCTyna:



llponpanaMHoe o6ecneqeHue I{ uHTepHer-pecypcbl

llpu nuuoJrHeHlrr4 la6oparopHbrx pa6or ucrronb3ylorctr rraKerbl rlporpaMM

SolidWorks, Ansys, Kompas, MathCAD.

8. MATEPIIAJIbHO.TEXHI{IIECKOE OEBCIEIIBHI,IE AI4CIIUIJII4HbI

MarepualbHo-TexHrzlqecKoe o6ecne.{eHl{e AIacIII4IIJII4HII BKrloqaer :

o6opy4onaHvre crerlr4anr43r4poBaHHofi na6oparopr4vr (330-3) - KoMtlblorepHble

repMuH€rJrbr c IIporpaMMHbIM o6ecne.{eHl{eM S olidWorks, Kompas, Ansys ;

3JreKTpoHHbre zailkrav KoHcrreKTa rerqufr (vrynnruvre4r4a rlpe3eHrar\krr4) Ha

cepBepe rca$e4pu.

- nz6po4nHaMurrecrufi creHl BOAC-10 (ayl. 319-3);



-Pa6o.ra"{ ilporpaMMa Ar4crlurrJrr,rHbr cocraBJlena B coorBercrBl,Ill c rpe6onanvflMr4 @fOC BO

ro Ha[paBJreur.rro I 1.03.03 KoncrpynpoBaHr4e I{ TexHoIIorpIt gJIeKTpoHHbrx cpe,qcrB

Pa6o.ryro rporpaMMy cocraBllJr AoIIeHr rca$. ESCT Baparran A.A.
(oHo, noauncr)

PeqenseHr
(npe4cranurern pa6oro.uarem) HaqaJIbHr4K KO lllarvnoe A.III.

(uecro pa6orrr, aorxnoc'rr, (DIIO,

llporparurr,ra paccMorpeHa I4 o4o6peua Ha saceAaHnu xa$e4pu ESCT

flpororor Ns 4 ot 1QJ220ll._ roaa

3aue.{yrcunft rca(fe4poft ESCT Cyrurosa JLT.

(OIIO, noAur.rcr)

Pa6o.ras [porpaMMa paccMorpeua vr oAo6pega Ha gaceIlan:au y're6Ho-ueroAurlecKofi r<outlcczr.r

rranpaBnenils 1 1.03.03 Koncrpyuponhuue lt TexHoJIor]Ifl oneKTpouHbrx cpeAcrB

flporoKor Nls 4 or 10.12.2015 roAa -z---->o
r/ ll

flpe4ce4areJrb KoMnccuu Cyruxopa JI.T. L 
-"'

(otto, uoAnucr)


