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l. O6ulr.re trofloxerurq
I ' 1 l{e'rr yveouoil llllcl{lltl;'IflIrt't - o6ec,,e'Ieuae 6asur aH]r(eHepHofi nogroroBKr4 acrrr4paH.ra,reope'r'rlecKat 14 npaxruqecKas rorroroBKa B o6nac'iu coBpeMeHHbIX cr4c.r,eMaBToMaru3apoBalJHoro npoe*'fhpo ItaHI4t. H3yqeFr14e selzHerrnrx MoAenefr su:zvecxuxnpoqeccoB ' pa3Burue I{Hx{eHepHot'o tuttuntt' wt. npuo6percHHe HaBbrr(oB peueHl4q npliKnaAHbrx3eilaq n o6lacra qr4cJTeHHofo MoAenap oBaHr4s, npoueccoB c npaMeHeurzev CAD, Cz\M, CAE_MoAYleu.

B npoqecce I43yr{eHI4's rauuotT I\vcrrvnnvllbr c'ryAeHr $opvupye t. Lracrr4 cJreAyrorquxronaneresuaii:
r croco6uocr-b I( Kphrr.{qecKoMy arla-lra3y r.{ oLIeHr(e coBpeMer{Hbrx HayqHbrx Aocru>xeuzi.reHepl4poBaHr.irc HoRbrx unefr npu perueHr4ll r.rcc,rre;r(oB€I.relrbcK2x H [paKTr4rJecKHX 3aAaq, B ToMr{r4 cne B Me)r(AacqnnnaHapHbrx o6racr.qx (VK_ 1 );o cnoco6uocrl caMocrosreJtbHo ocyrrrecrBxsrb Hayqr{o-r4 ccneAoBa,renbcKyroAe{TenbHocr' B coorBercrnyrorqetz npo$eccraoua,r;uofr o6,racra c 14 crroJrE,3oBaHrreMcoBpeMeHHbIX MeroroB 14 ccrleAoBallut 

" tn,poptau,.oHHo-KoMMyHIrKaIIr4oHHbIX rexHororatl(oilK- 1);

o cnocoo'ocrb Ha ocHoBe onr4caHus 3KoHoMl,rqecKr4x rrpoueccoB u s.sJreuuu crporrrbMaTeMaTzqecKr4 e h 3KOrroMeTpHqecKlre MOIeJTr.j. aHA_[fi3tipoBaTb ]J COnep)I(aTeJrbHOalrrepfipe]'HpoBarl' ronyqcHHbre pc3y'rrbrarl)r' flprMeHtrr) r.]x B opfaH14:lauuoHHo-yflpae,reuvecrcoilAerreJ'rbHocru (flK_2).

7.2 3aaaqn yue6noii Ancqfi rrlrru Hbr :

' (lop'uupo6ltHue :uout'tii o6 06urr.rx npHHrrHttax peuer{rlq l,rccreAoBareJ,rF'cKr4x vfipaKTl.qecK,nx 3aAaLI' B'foM t]l'1cre B N4e]r(rrr.'lcrllr'-,rHrapFIsrx o6,racr..flx; Barax uHXeHepHoroaHuru3a c flp'MeHellheM cAD' c'AM. cAE-nao;ty;re i': ocrroBr{brx rexrrorrorr,qxBblcoKoIIpoIz3BonfiTeJ'IbHLIX BbIr{ficJIeHI'{fr' oco6eunocrsx ,'pr.{MeHeHLrq KJ]acrepHbIX cucl.eM acyIIepxoMllblorepoB; MareMarI4 tIecKr4X OCHOBax qI4CXeHHbrx MeroAoB B JIAHI.BI.Icrt4Ke.' rltopnuposaHue yueuuit pa:pa6arrmarr oyuxuuoua'bHyro crpyroypy npoBeneH,,BLrqucrTATeJIbHofo 3I(ClepI{MeHTa, npoBO ALITI. AHaJ]U3 He,u{uefiHbJX flpoqeccoB Fla ocHOBe ltetrreHa.sMoAenbHbIX 3anaq; pe[larb flp'I(narHbre accre/'roBarenbcKrze 3apaqr4 c nprzMeHeHI4eMBblcoKonpo143BoAI4TeJ'IbHbIX BbIqHcJrIHTerbHbIX cr.JcreM r4 coBpeMeHHbIX cr4sreM r{HXeHeplroroaHanu3a (CAD, CA M, CAE_H,roayrefr ).
'o4tlctdeuue HqBbtKoJt(u Ha[rucaH ar u o$opNl,renulI Haylrpo_T.exHHrrecKhx oTLreToB, o6sopoau ny6luwauuil: HaBbll(aNfl'{ upoBe;TeHHt oLteHKU ro'l'LreH}{brx pe3\,rl,.r.a.for, npH peailr43alJur4HayLIHo-14ccJleAoBarerllcttofi 

'llesleJlbHoct'H: r{aBbrKar,rH to ,,ollforoBKe LJ npol]eAerIilK)BblrlIICJ'II4TeJ'IbllLIX SKC]lepAMeHIOB C npAMefteUHeM BbtCOKO IIpOU3BO!\U.l.er,tbflbtx Bt,tqIZCJII4Te),IbI{tIXTexHoJ'Iofail z coapenaeHllblx 'r4creM HH)KeHepHoro aHarlr.J:la (cAD, cAM. cAE-rr,roay,reil).

1'3 f[peq*{eroM ocBoeHiltt /lHcuHIrJrHHbr 
'r}Jrrrru''cfl 

cJreA),}orur4e o6r,en.rsr:- CAD, CAM. CtAE-voly,,ru:
- MoAeJ'IbHEIe 3aAaLII4 ra:onofi AuHaMHKH;
- MoIeJrbHbre 3aAauu MexaHrrKrr leQopnrnpyeMoro .rBepAo;o 

re1ra,- B LIcoKo npo Ir3 B .AI'I TeJ'Ib H bre B br LI?I. 
J'r I41 eJI b H ble c h c.l.e M bl .

1'4 Mecro yre6uofi Arfcq'rr,ruHbr B cr.pyr(rype o6pa:oaar.e,rr'oil flporpaMMbrvqe6'a'q A'cuann,Ha Bl'/I8.01,1 unp"r.rr.,rrze cyrepKoMnErorepHbrx Bbrqr.creHufr eI4HXeHepHbIX pacqeraX u u4ytlFlblx I4ccJIer(oBaIit4tx) trB,rrrer-cr o6.s:are,rrHoii Azcuar,rzHori nonrr6opy Bap'arr4BHoli qacr a uaKila yve6uoro riJ.ra*ra,
!,n cf opnruposaHr*uror,anno,x KoMrrerc.rruaii rrper.uecrByrorrlr.lMrl Arrcu.rilrnHaMvr

'rB,'IgK)TCt Cilet(I4 a_tlbFIbte )JACLlnilJrI4ULt IIO COOt fJeT.C f Il},tOltit,{M FIatIpaBjteHI4rM 6aXUlaSpUa,ra.fiucguntuHa Mo)r{e'r hcro,,rb3or]a.r.bc, 
'pr.r 

,,..ri,,.;,..r;;::''o .ruu. KaHrthlla.rcKofo 3K3aMeHa flo

.-)



crelluaJlbHocrI4' npu [poxoxAeHI'II4 HayrrHo-I4ccJleAoBarenrcKofi rrpaKTzKr4 vr BbrrroJ]HeHr.raHayqHo-KBana$zxaqraounoft pa6orrr (4rzciepraq uel.

2' frepeveHb rrJra'rrpyeMblx p$yr'Ibraron ooyveHrre rro ArrcqnrrJrl{He, coorHeceHIrBIX crIJraHI{pyeMbIMIr pe3yJlbraraM[ ocBoenua o6pa:oBareJrbHoft uporpanuu
B pe:ynrrare v3yqe'Lrs' Aucr\rrrrJrr,rHbr acnapaHT AonxeH ocBorrrb qacrr,r yKa3aHHbrx BrryHKTe 1' 1 rouneresqzfi r{ AeMoHcrpr4poBarr, cneAyrorq[e pe3ynbrarbr:

3narr:
o6rque npzHIIa[bI peureH'-q l4ccneAoBarenbcKr.rx pr npaKTutrecK'X 3a*a.., B ToM qr4cne BMexAI4cIII4nnlIHapHbx o6lacux; BI4ArI t4H)KeHepHoro aHiurr3a c [przMeHeHueM cAD, cAM,cAE-uoaylefi; ocnoBHble rexHoJror,nu BbrcoKorrporr3BoAr4TeJrb'brx BbFrr]cJreHr4[, oco6eHHoctttrIpI'IMeHeHaf, KnacrepHbrx crlcreM kr cynepKoMrrbrorepoB; MareMarr.rqecKze ocHoBbr qIIcneHHbIXMeTOAOB B JII4H|BVoTI4 Ke.

Ymerr:
paspa6arrrnarr $ynxquoHanbHlto crpyKTypy rrpoBeAeHz-q Bbrlrr.rcJrLrreJrbHoro oKcnepr4MeHTa;npoBorl{Tb aHaJII'I3 Helzneriurrx npoqeccoB Ha ocHoBe pemeH,'-s Mo.4enbHbrx 3ararr; pe,'rarbrIpI4KnaAHbIe l4ccneAoBareJlbcKze 3ax.arr c [pI'IMeHeHHeM BbrcoKonporz3BoAr,ITenbHbD(BbIqI,cnI4TeJIbHbx cl4creM rI coBpeMeHHbx clrcreM I4HXeHepHoro aHzurr4sa (CAD, CAM, CAE-r,ro4ylefi)

Blaaerr:
HaBbIKaMI4 

',ailvca[us' u o$opvneHI4q HayqHo-rexHzqecKzx orqeroB, o6:opon u ny1tuxaguft;HaBbIKaMI4 rIpoBeAeHAt oueHKI'I [onyqeHHbrx pe3ynbraroB npu peaJruBar\rrur HayqHo-IzccneAoBarelrcxofr re-{TenbHocrlz; HaBbIKaMI4 no rroAforoBKe H rrpoBeAeHl,Iro Bhrrlr4cJlr4TeJr;HbrxSKCrI€pI'IM€HTOB c [pI{MeHeHI'IeM BblCoKonpord3Bo,qureJlbHbrx BbrrllrcJllrreJlbHbx rexuolorai ucoBpeMeHHbrx crrcreM r'rHxeHepHoro aHaJrr43a (cAD, cAM, cAE-voayrefi ).

2.1 [uaryrrJrr{HapHafl Kapra KoMrrereHrrlu yK_ I

cuoco6'ocrb K Kprrr""$::ili:tffi:;TT;::H".oBpeMeHHbrx 
HaytrHbrx

"..n.oouut.l".nr*rrcrlt4 rrnr4Hapurrx o6racr_sx

_ @opMyJrrrpoBKaAr.tcq[rrJrnHapHofirracrn*oro"ffi
cnoco6uocrb K Kp[TAqecKoMy aHa,'Agy H oqeHKe coBpeMeHHbrx HayqHblx Aocraxeuufinpvl peIxeHHI4 ACCJIeAoBarerbcKXX H [paKTuqecKr.tx 3AAaq s Hcrorb3oBaH,eMcynepKoMlrborepHbrx slrqucreHHfi

Ifepeuenr KoMrroHeHTo, 1""u""py"roo
pery.:lsraroe o6vueHlrr)

Bn4u yve6nofi
nq6nrrr

Cpegcrna
OUEIIKIT3nars:

- o6r4ae nprrHr_lnnbr pettLeHu,
HCCJIeAOBaTeJIbcKAX n npaKTr4r{ecKUX 3aAaq;
-_ BAAbI r.t H)KeHepH ofo aHzura3a c fiplr Me HeH He M
CAD, CAM. CAE-nronvnefi .

IIp arcmuu e c Kue 3 aHfl mun.
C anocmonmenauan pa6 oma

acnupqHmoB.

Co6ecedocauue.
Ifparcmuaecrcue

sadauun.

Yuerr:
- pnpa6arunaru Qyur<qzoHiurbHyro crpyl(rypy
npoBeAeH l4.s B br r.t r4cJ] HTer b H oro 3KC I| epHM e H.f a;

If p arcmuu e c Kue s aHtrmun.
C atvt o c mo nme nu u an p a6 o ma

acnupaHmos.

Co6ecedoeauue.
Ifparcmuuecrcue

sq0auua.
I,Iudueudyauuuoe

C atvocmoamenuuan pa6oma Co6ecedoeauue.



- HaBbtKaM H Han4CaHUfl t4

HayqHo-TexHHqecKZX ot.qeToB,
orpopi\,lneHlJfl

o63opoB u

2,2 Aucuwr,t u H a p H a tt Ka pra Ko M tt ere n lt ll u 0 fI K_ I

cnoco6rroc-rs

/lett'eJlbHOC.fb B

coBpet\4 eH il btx
rexHO,rorzE

(Dop,vy,rupoBKa KoMnereuqufi

HCTIOJTb3OBAHACM coBpeMeHHbrx CHCTCM
rIpoeK'f r.J

caMOCTO'Ter bfro ocyuecTBnflf b Hayq r{o_HCCneAOBaTeJ,t boKyrocoo'Be'c'rByror Llei npo(reccrona;r sHorI o6,racrrz . r.;;;;r;run r.,MefolloB HCC'leltoBauHt r rusopvauztlHHO-KOMMyFrL4KauHoHHbrx

q, op My,r n p o B Ka A H c Ur{ n Jt r.r rr a p H o f, 
" 

a air rao * 
" 

ere" U" ";::;;ff":renbcKyroAegT'e,TbHOCTI- p .-n ^Tn6AegT'erTbHOCTb B CoorRe.l.r.rprrrnrrrai- -,-^^l- 
/ -'^v rrvv'rvAvDsrvJrDUny't(J

coorBel'crBlroLqeil npoSeccaouallnori o6lacrz cIrcnntrL?^D
\,zru I sl\4 aBTOMaTI43I4pOBaHHO|O

)e5 lllgnqry 1 ( q{D._q4}4. C'AE-nroay,rerZ ).

'I 
K KOMTIOHCHT'

flepe t;;", ---_ -

3Harr:

- HABbIKAN4H NPOBCAEHHT OUEHKH
pe3yn bTaToB trpyt peaiLqarJl t4
HccreAoBat-e,r ucroil /lerrer b H ocr H

('u.t toc:ntt.tstnIc. tbt t0'
p 

1 
( 
1 1_r 

t t 
:q 11!t yll! !J! l!!

Ilpurcmuvec:tare
'JOHn nlu'.

()a)4ocnt0nmerbHon

pa6onta acnupoHm06.

Ilpaxmu,tecrcue
')uutLil1Lt,.

(' u.r,t o c, m r t sL nt e.' b H (n
pu6ontu ucnupqumo6.

noityqelJHbtx

HayqHo-

Co6eced0Gurnte.

Ilpurcntuvecxutt
tudaHusL.

tr4uc)uaudya.,rcrroe

taoartue.
2.3 IIIIIIlrAHa HAq KA

Koa
fIK-2

no,u rrereH r.(tnr fl K_2
(Dopmy.rr upo BKa KoM | | ereHur.t tlcnoco6nocru ua ocHoBe onHcaHri, fKoHoMHqecKLrx npoueccoB n

y:l::::::::l::_, rKoHoN4elphqecKrle N4orerLl. aHanu3fipoBarbHHTep[peThpoBaTb r]ojlyqeHHbtc pe3)'nl,Ta].br, npilMeFtrTb r.rx ts

Oonmy,rnpoBxa Ancu ofi
cnoco6Hocrb peanh3oBbrBarb Ma ue

nBneHVil crpol.JTb
11 co,4ep)KaTelbrJo

o p fa Ft u3aI{H OH HO_

qacTU KOMrIeTeHunn
h 3KOHOMel.pl.jrJect(He MOaenu
6a:e BbrcKonpoH3BoAHTerbHbrx

3KoHoMHqecKUX npoueccoB nsneuuh Ha
BbI LI HCJ'I ilTCN b H bIX C 14 CTCM

BaHnrl K KOMIlOHeH-I.HOM cocTaBy KOM[eTeHrlrru
flepeveHr r.o* no,r"n.ro u BHAsr yve6Hoii

pa6o'rsr

Lqi ntLILt a C.Klte

JUHtLillLt'.
- MaTeMaThqecKHe OQHOB bl L{ hcJte H H br x MeToitoB

Vuers:

Koa
o[K- I

Koa
otiK_ I

81.IB,01.1

qqql{Ey KoMneTeHrIUu
BltAr,r y.re6Hoii

D&6oru
flpaxmu,tecxtre

3Auflnlun.

cpeactua
OqEHKH

C.o6ecedocauue.
If paxntuuecrcue

'tct0auusL

('oSecedocauue

Ifparcmuuecxue
sctdquLtn.

I4udursudya.tuuoe

sadaHue.

C'oSecedocauue.
Ilputitnuvecrcue

sctdouust

C'oSecedoccntue.

Ilpaxmuuecxueleqlg4gqllreJlbcKhe 3ataqh c
II]ATb N ']utlnnlutt



I rrpt4MeHeHrzeM

BbFMCJIUTCIbHbIX CI4CTEM

- HaBbIKaMH no noAroToBKe n ilpoBeAeHHrO
86ITII4cJIVTeJIbHbJX 3KCIIepaMeHTOB c npHMeHeHneM
BLICOKOIIpOU3BOAUTeJI6HbTX 

Bblrrucn2TerbHbrx
TexHonofvft 14 coBpeMeHHbrx cHcTeM 14H)r(eHepHOro

MoAyneE) 
I

CattocmonmerbHan
padoma acnupqHmo7.

3adaHun.
I'Iuduoudyaatuoe

3adaHue.

Ilparcmuvecrcue

3AHflmL6L

CauocmonmetbHctz
pa6oma acnupaHmo7.

Co6ecedoequue.
Ifpaxmuvecxue

sadauwt.
I'Iudueudyanauoe

sadquue.

3.
o6rqaa rp ii::H#H'r"r"L,1Tffj ,1"f#l: 

Yue6'on Pa6orrr

Ta6twta3.7

Tel.rarvqecxvft nlau
Ta6nuua 4.1

qe6

BuA yqe6uofi pa6oru

B rov qrrcJre:

Jlexqzu (JI
qecKr.re saH.rrns (|J3

caMocrorreJrbnofi pa6orur ( KCp
Cauocrosre;rrua.s
I4rorosa.f, arrecrarltu" no Ar4 crlr4nJrrrHe :

4. Co4epxanue yvebnofi gucqtrrrJrr{Hbr
4.1 Moay.nrnrrfi TeMarr{qecrcufi nraH

Hovrep
pa3-

AEJIA

Ar.rcqu-
TIJIIIH

bI

Honrep TeMbr

Arrcq[rrJrHHbr

llu l

Ko.l
)Ayn.sM yr{eOHorz Arlcrlr4nnlzHrl (3
IIECTBO TIACOB I,I BIINrI 3Arrgrufi

Tpy4o€lr
KOCTb,
q/3E

ayAr{Topnan pa6ora

Llroronrrft
KOHTpoJrb

Catvrocroq
TEJIbHAq

pa6ora
BCefo JI fI3 KCP

I
I 2 2 4 6
2 2

?
4

4 6B.gIo ro pa3Aerry: 4
8 t2

2
a
J 2 2

t2
4 6

4 t4 2 28 428...o rro pa3AeJry: t6 t4
2

.,
32 48

5

4 2
4 6

5 6 6 I4 20
6 8 6 2 'tA

I+ 22Bcero no pa3AeJry: t6 t4

32

) 32 48llponaexyrorrHaq
aTTeCTaIIwq 3AIIET 0

lfroro: 36 4 72 108/3

6



4'2' CogeprcaHrre pa3AeJroB rr reM yve6Hofi Ar.rcqvrrJrrrnrr (3 ceuecrp)

Pa:len 1' o6que ,,pr'Hlllr,,br pe',eHuq zccJreAoBareJrbcKrrx 3aAaq nn npvMeHe'rrecoBpeMeHHbrx BbrcoKorrpor{3BoAr{TeJrbHbIx Bbrrll{cJllrreJrbHbIx rexHonorufr
(fl - 4u., Cp - 8q.)

Tenaa 1' o1ulue npuHl4und petaeHu' uccnedoeamerbcKux sada,a. ocnosrr trl4cneHHoroMoAenvpoBa[r4s' v Bhlql{cnllTelrnsrfi 3KcrlepuMeHr. OzszqecKr4e u MareMarr4qecKrre ocHoBbrrrr'IcJle'Hbrx Mero'4oB (uero4 KoHeqHbx o6relron, MeroA KoHeqHbx pasHocrefi, MeroA KpynHbrxrIacrI{II a Ap')' 3rauu BbIqI4cJII4TenbHofo gKc[eprzMeHTa or rrocraHoBK Lr 3araqvr ro aHuw*ape3ynbraron' BH4rr I'IHxeHepHoro aHaJII'I3a. Pernenne r.rHxeHepHbrx 3aAarr c fiprrMeHenuelr cADCAM, CAE-UOAyffeft. 
.rrT \v'wPqDr^ rctA'llt u Ipr4MeHeHUelf UAJJ,

Teua 2. Butcorconpouseodumenuuute
lapulnnenbHblx BbIqr4cJII4TeIbHbIX crrcTeM u
MHOIOnpoqeccopHbIX BbrrlzcJlr4 TeJIbHbrx cI4 CTe
BbIqI,ICJIUTeJIbHbx KOMnJIeKCOB, opl_aH
Oqeuxa ssQexrznnocrlr [apaJrJreJrbHbrx

Par4e'n 2' rrpulreneHueM clrcreMbl I'IHII(eHepHoro aHaJrr{3a rrpfi pelreHr.ru r.rH]r(eHepHbrx 3a^aq B
o6;racru ra3orrrApoArrnaMrrKr{

Ter'ra 3' Turylou uumepbeilc cucmeMbt uHJrceHepHozoaHanu3a ANSys CFX' lrpenpoqeccop . oeHrde rBepAore*Ho[ uceroqHofi uoAelefi nrt6pannoro o6rexra MoAenr4poB utir.zunopr pacuelrofi o6,acru.Teua 4' Peuteuue munoebrx sqdaq ioyrroro uccnedoiauun. flocranosr a 3a*arrLr
MarelraruqecKar nocraHoBKa. 3alaHze rpaHzqHbx

acqera. flpone4eHre pacqera. llpocnaorp pe3ynbraroB
agr4fl" pe3ynbraroB pacqeroB) z coxpaHeHlre AaHHbrx B

Pa:^e'n 3' Irpuueue'ueM cltcreMbl I'ml(eHepHoro aHaJrr.a rrpn pe[reHrrr.r Lrmr(eHepHbrx 3aAaq Bobnacru MexaHr{Krr geQopn{upyeMoro rBepAoro reJra

Terraa 5. Tunoeoti ur*rp6rnlil, 603MOJ|CHOCWu cucmeMV OHAIU3AANSYS I4/orkbench. llpenpoqeccop. pem
ceroqHoft uoAereft n'6pauHoro o6".n'u MoAenr{poB un r.#::rlrTff."rtJ#;TlATt"rHoft 

rz

Teva 6' Petueuue muno7btx sadaq u o1norau npurcnadnoil JtuHzBucmuKiz. llocraHosxa3a\arilr [ccneAoBaHrrt' @aspi'{ecKaq flocraHoBKa. MarenaaruqecKair [ocraHoBKa. 3aganuerpaHuqHbrx yclonufi' rpoB MeroAoB pacvera. llpone4eHr4e pacqera. flpocrrrorppe3ynbraroB pacqera fi sopue ("nz:yanus aryux" p.=yo"*ron pacveron) LrcoxpaHeHrre AaHHbrx B pe3ynbTaToB.

4.3. Ilepeveub reM .ua6oparopnrrx pa6or
llpz zsyreH'r{ AaHHofi 4racqunnzHu la6oparopHbre pa6orrr He nperycMorpeHbr.

4.4. IlepeueHb reM rrpaKTzrrecrczx sansrufr

Teuu
Ta1tuua4.2

J\b

tI.T,
Hor'lep
TEMbI

Allcur4n
JIHHbI

HaaN{eHoeaHHe reMbr npaKTil qecKofo
3aHfl-tvn

HaaMeHosaHze

oqeHoqHofo
cpeAcTBa

flpe4craareuue
oueHoqHofo

cpeAcTBa



o6rqae @
accJleAoBaTenbcKax 3anaq.

Co6ece4orauze.

Bucorconpo"r"oAr*n oro,"
BbIqHCJII4TEJI bH bIE CHCTEMbI

reMaM / pa:4e,rav
AUCqldnnHH[,I.Trnosofi zHrep$efii z-Qyrnqrroua"""","

BO3MOII(HOCTU czcTeMbr I{H)KeHepHofo
aHanv3a ANSYS CFX

Bonpocu ro
TeMaM I putaerravt
AHCUrAnnHHbl.Peueuze rulou"t" 3aAaq *uy"ro--
TeMaM / putaetau
At4CUr4IJnLrHr,t.Trznoeoil rurepQefii u 6yHyirl;;arTbHbre

Bo3Mo)KHocrH crrcreMbr aHuru3a ANSYS
Workbench

Co6eceAoeaHHe. Bonpoctr tro
reMaM I paz4etau
AI4CIIPIIIJIAHbI.Peureuue TurroBblx 3aaav

rpzrura4l oi luHr Bvtcr vlKu
Bonpocrr ro
TeMaM I pazgerrau
ATICIIHNNI,THbI.

4.5. IlepeueHb reM ceMr{HapcKux tanqrrlft
flpv usyre."n." ra.Hoft AucrlznluHhr ceM'HapcKr4e saHflTL*

4.6. Coaep )rratalae caMocrosrenurofi pa6orrr acflupauToB
CaMocrosreJrbHa, pa6ora u"r"pu"roB 3aKJrroqaerc, B

KOHKP C TH'IX B O 

''P 
O C O B 14 B'IIIO JIH E HLIU I4H TIIBLI AYAN'H'IX 3 ATAHLIft .

Teurr c auo cro.f, reJrbHbr x sa1aHufl

He rrpeAycMorpeHbr.

TeopeTl{rrecKoM r4gyqeHun

Ta6tuua4.3

Ilb
r.n.

Honrep reMbr

II,ICqrrIInuHb]
HauuenonaHrre reM6r

caMocrorrelrsofr pa6orbr

HazMenoeaHue
oIIeHorIHoro

cpeAcTBa

flpe4crauerue
oIIeHOqHoro

cpeAcTBaI U/I43I,IqCCKI4 E II MATEMATI4qCCKI,IC

OCHOBbI I{I4CIEHH6IX MCTO.IOB
(vrero4 KoHeqHbrx o6reuon,
MeTOA KOHeqHbrx pa:HOCteft,
MeToI KpyrrHbx qacTr4rl u Ap.)

Co6eceAoeauze Bonpocrr [o reMaM
I pazgetarrr

Ar4Crl[nnr4Hbr

2 2 Oqenxa sQsextu""ocrrz
I ap annenbHbrx Bbrqr{c teuuit

Co6eceloeaHrae Bonpocrr rro reMaM
/ pa:4enarra

AI4Crlr4nnr{HbraJ a
J \JUUUeHHocrI{ l.iurepeeica z

AETANbHbIE BO3MOXHOCTI4
cr4cTeMbl zHlr(eHepHofo aHaJra3a
ANSYS CFX

Co6eceloeaHr..re Bonpocu no reMaM
lpaz1erratut

AI,ICIIIIIIIIIIHbI

4 4 '14Q |H,bre CnY{av perueHr4.s
IzHxeHepHbrx 3aAar{ s o6ractz
fa3oil4ApoAr4HaMrdKr{

I4u4unuayaJrbHoe
3AAaHLre.

Teurr
LrHALrBtLAyanbHbrx

3a4aHr4ir.

5 5 \-.'suuerrHO0TLI HHTeplpefica 14

ACTANbHbIC BO3MOXHOCTI4
ckrcTeMbr r4HxeHepHofo aHanu3a

Co6eceaoeaHze Bonpocu rro TeMaM
l paz4erratt

,4LI CULI IIJIIZHbI



ANSYS Workbench.

6 r{acumre 
"nyuatt 

perneuur
I{HXeHepHbrx 3alaq s o6racru
rIpI4 KJIarHo rt rmHrau c,ru v u

I,Iu4r,rua4yanbHoe
3a.rlaHIZe.

Teun
LrHI.LrBvrAyurbHbrx

3ATAHVfi.7 rrruuuJlb3u_tsaHze KoMaHA ApDL n
r.rmxeHepHofi cpe4e ANSYS
Workbench.

Co6eceaoe alvre- Bonpocrr no rennarro
/ pasgetawr

AI4CIII4IINHHbI

5' Mero4zuecKr{e yKa3aHufl Arq aclnpaHToB rro r43ygeHrrlo ArcqurrJrz'brflpz I'r3yqeHut4 AI4cIrvnnI'HbI <[prrnneneiue cylepKoMnbrorep'brx srFrucre'zfi BLIHXeHepHbx pacrrerax u HayqHbIX zccJleAoBaHlr.qx) acrrvpaHTaM qelecoo6pa3Ho BbrnoJrHrrbcnellTorqEe pejKoMeHA ar\ukr :

1' zsyvenze yue6uofi rvcr\vnnuHbr ronxHo Becrr4cb czcreMarr4trecKu.2' flocne: Hsyrre'Lrs' r<alcoro-na6o pa3Aena 
"o-it"or,"Ky nnv norr"r"nrrbrM Marepr4iuraMpeKoMeHAyeTC'jI IIO rraMfltu Bocrlpol'I3Becra ocHOBHbre repMr4Hbr, orpeAe rreflurfl,, noHflTus.pil3Aena.3' Bcs reMarI'IKa BorlpocoB, z3yqaeMblx caMocro.f,TeJrbHo, 3apaercflrrperroAaBarerelr. IrIuxe rarorct I4croqHI4KI4 (n nepByro oqepeAr, BHoBb 

"rou"#.-;-;;o^^z.recxo[ uayuHofinlrreparype) 4m 6olee AeranbHoro rIoHt4MaHr4.{ BonpocoB, o3ByqeHHbrx Ha neKrlt4r4.4' K ernuoaHeHI4lo [paKTIdrrecKI'IX 3aAaHrrft upncrynarb [ocJre caMocro.srenr'ofi pa6orr,rno r,r3rreHr4ro T,eopeTI4qecKr4x BorlpocoB.

6' o6paronareJlbtrbre rexHoJrorl{I'r' rrcrroJrb3yeMbre 4.na eopvrnpoBaHus noprnerenunft

[na ycue[rHofo ocBoeHl4s AI4cIIIrnJIr4Hbr npr.rMeHsrorcr pa3nr{uHrre o6pa:oBareJrbHbreTexHoJIorI4I'I' *oropble o6ecneqzealor Aocrl{xeHrre [naHr4pyeMbrx pe3yn6Taron o6yvenzxcorJracHo ocuoenoft npo@eccnoHanrHoft o6pasonare*uofi npoipurrur.'
rlpone4eHze [paKTLI'ecKzx 3aHf,Tufi ocuonrrBaercr Ha r.rHTepaKTr4BHoM MeroAe o1yuenut,rIpI4 KoropoM acrll{paHThl B3aI4Mo4elicrnyror He ToJIbKo c rrperroAaBareJreM, Ho n rpyr c rpyrorra.flpu erour AoMI4HI4pyer aKTuBHocrb acnI4paHToB B rrpoqecce o6yveuzr. Mecro flperroAaBareJr.,r BI'IHTepaKTI'IBHbx 3a]i'flTUXX CBOTI4TC' K HanpaBneHrzro Ae{TeJIbHocrr4 acrrr4paHToB Ha Aocrr,rxeHr4eqeleft sa.'flT'rs" Bonpocrr npenoraBareJlt HarleneHbr Ha aKT'Bpr3arlr4ro rrpoqeccoB ycBoeHr4,Mareplrana' a raKxe Ha pa3Blrrue norl4r{ecKoro MbIIrrn eHr4s.. flpeno4anaran" aupunee HaMeqaercIIucoK BoIIpocoB' crI'IMynI4pyrolIII4x accoqlraruBHoe MbrruneHrre r,r ycraHoBneH'e cBr3efi c paneeocBOeHHhrM MaTepr4anoM.

7. OonA orleHoqHbrx cpeAcrB(DoH4 oIIeHo'Hbx cpeAcrB Anf, rlpoBe reHufl rrpoMex),roqnofi arre crar\vn r{ TeKynleroKo'Tpons no Allcqrl''nuHe <rIpI'MeHeHI4e cynepKoMnbrorepHbrx B'rqprcJreHr4[ n unNenepHbrxpacqerax LI HayrlrHblx zccne'4oBaHu'sx) [peAcraBneH B BLI.4e npuno)KeHza x pa6o.teft nporpauueAHCIIUIJIIZHbI.



8. repeuenr yve6uo-rreroAnnqecKoro ,n uHQoplraqrroHHoro o6ecneqeu ue AJrfl,caMocrofl Te'nrHOfi pa60rrr l6yuarorquxcs ,,o Ar.rcqnlJrrr'e
8'1' Kapra o6ecue.renHocr^ ArrcqrrrrJrrnrr yve6uo-MeroA[qecrcoft.nureparypofi

(quru ducqurnuuil1norc)

Btur qacTb urzKna 3ATEJIbHIUI

o nrr6opy

(uudercc u nonHoe HasBaHue
II

44.06.01 / 13.00.02

rcod uanpaeneuun / wuep
u ayvu o ti c neuuqrbH o c mu

20t 6
(zod ymeepcrcdeuun
yue6uozo nnana) Korz.recreo acnupaHToB: 3

@ arcynum e m Aep o rco c uuq e c rcuit
KaQ e dpa < Mexauurca KoMno suquoHHbrx Mame puarro, u KoH c mpyru4uu >

men. 8 (3 4 2) 2 3 9_ I 2 _94 ; mlcrnk@,pstu.ru

Bl.AB.0l. I <IlpznreHeur.re
cynepKoMrrbroTepHbrx

Bbrrrr4cneHrrft s [HxeHepHbIX
pacrreTax 14 HaTIHbIX

rrccneAoBaHrr.f,x))
pLr aT LrBHafl . qacTb rlr4Kna

duc4unnuuur)

O6pa:onaHue u
KAo6yveriux z B o crraraHrzx (zuo crpaHHbre,3brxrr ; ypoBeHb

flpoQeccnoHarrbHofo o6pa:oeaHar
(nonuute HauMeHonaH

anp aB tr e H H o c mu np o zp auuut)
Celrecrp: 3

8.2. rrepe'reHb ocrroBnofi u AorroJrHrrre.nrnofi yve6nofi Jrrrreparypbr

Eu6luorpaQuvecroe orrrlcaHrre
(asmop, 3azJte6tte, eud usdauun, Mecmo, usdamenucmeo,

zod usdauun, Konuttecmlo cmpanuu)

KorHqecreo
SK3eMrrJrqpoB B

6u6nzorexe+r<aSe4pe

; MecTorraxoxneHrne
SJreKTpOHHbrx

ptsilantuit

1 OcnoeHas ruTeparypa
ANSYS CFX. Bepclr.a 13.0. Pyxono4crno rorr3oBarer.tr
[3nexrpoHuufi pecypc] / Ansys_Inc. 2016. URL:

us 01.01 .2016\.
Ha xa$e4pe

rlporpaMM ANSYS r2.1 : yve6Ho-rraerorr4qecKoe noco6ne / Jr. u.lUuurelr. - flepnrt: tr4:A-so ilHl4[y,2015.

lUunrelr JI.II. Cuc
Pe'reHne 3araq [poqHocrHofo aHaJra3a c zcrroJrb3oBaHr4eM r]a*era

25 + 3E tIHI4tIy

2 fiono tuureJrbHar nr4Te
2. 1 Yqe6nrre u nayqHbre v3ral:zfl

Bacos K. A. ANSYS an" oon.rpy*opon
2009. - c.248. - M.: AMK llpecc,

l0



Bndluorpaeuvecrcoe olucaHr{e
3azraoLte, eud usdauun, Mecmo, usdametrccmeo.
zod usdauun, KoJ,tuHecmco cmpauuq)

Koar.r.recrno
3K3eMlrspoB B

6z6nn orere+xa$e.qpe
; MecToHaxoxAeHr{e

SJreKTpOHHbrx

uzilaunfr

Koros A. f. CA
Mo4enzpoBaHr4e npoqeccoB .qe
cpe!11NSYS : yue6noe uoco6ae / A. f . Koroe. _ lleprr,m: I4:g_
eo fIfTY. 2008.

150 + 3S lIHI4tIy

2.2 flepuoArrqecKue v3ilamnfl
(ANSYS Advanta

URL: http: rlutions.ru/ (ta1i3 o6parrlenur
01.01.2016

aTIf B HO -TexHl{qecKr{e }I3 AAId.Ia[,

IIIIaJIbHbIe v3ilAliprfl

Ocuosurre AaHHbre o6 o6ecneqeHHocl.r, Ha

OcHosHar nr4reparypa

,{ouolHzre rrbHafl, nr4Tep arypa

3as. ot 4eroM KoMrrJreKToBaHr.r,
uayunofi 6z6nzorexa...

H.B. Tropnr<ona

Tercyrqne AaHHbre o6 o6ecne.reHHocru Ha

OcuoeHar nrrreparypa

,{ouolHzreJrbHa.r
nrzTepaTypa

3an. or4eloM KoMrrreKToBaHr4,
uayruoft 6u6tuorexu

(dama rc

o6ecneqeua

ooeclleqeHa

H.B. Tropur<ona

8'3' rrepe'reHb pecypcon nnsopMarlro'rro-TeJreKoMMyHrrKarl[oHno' ceru
<<zHrepner>>, neo'xoArrMbrx Arq ocBoeHrrq AlrcqurrJrrrHbr

8.3. l. JIuqeusroHHr,re pecypcrrt

I' 3nercmpouuan 6u6nuomerca Irepucrcozo HaquoHaJtbHozo uccnedoeamerrbcKozo
norumexHuqecKo7o yHusepcumema [3nercmpounutil pecypcJ ; [nonuomeKcmo7qn 6asa dauuatx

- 
co6crseuHrre rJu4 npeAocraBnfleuue flHI4fly no 4oroaopy

He ooecler{eHa

n numepamypur)

ne o6ecreqeHa

l1



oneKmpoH. dorc., usdau. e Llsd-ee rIHnnvJ / Irepu. HaLr. uccned. nonumexH. yH_m, Hayu. 6_xa. _Irepuu, 2016. - Pecrcuu docmyna; http;//etrb.p$ruJa ceo6oduutti. - 3azn. c eKpaHa.2' Snercmpouuo-1u6nuomeqHat cucmeMa tr4sdamenucmso (JIoHu> [onercmpouuutil pec.ypcJ ;[nonuomerccmo^at 6asa dauubrx ; oneKmpoH. sepcuu KH., )tcypH. no zy*aHum., o6uqecme,,ecmecm6' u me H' uayrcauJ / 3nercmpou.-6u6n. cLtcmewa <Irlsd-ea ttrauul. - Caurcm-llemep6ypz,
2010-2016' - Pecrcuu docmyna; http;//e.lanbook.com, no lp-adpecarvt KoMnbnmep. cemu lrepu.uaq. uccned. nonumexH. yH_ma. _ 3az,t. c oKpaLta.
3' ProQuest Dissertations & Theses Global [SnercmpouuuttT pecypcJ ; [nonnomerccmoean 6asa

1::T:^'^:'l;,u.uuTotuue-pa6ombt 
Ha uH. n3- no 6ce^ ompa suauunJ / proeuest LLC. -Ann Arbor, 2016. - pecrcu.nt docmvna; hrrn.//con_nL

no IP-adpecau KoMnbnmep. cemLt llepu. uaq. uccned. norumexH. yH-ma. - 3azn. c oKpqHa.JrYrqnu-

. c sKpAHA.

[Electronic resource ; non
., u mexH. HAyKan4 HA AH2J'1.

Press, 1770-2012. - pecrc

8.3,2. Orr<purrre rrHTepHer-p ecypcbr
I. Irlutrceuepuo-mexuu,tecrcuil

h ttp : //ww w. a n s y s a dv a n tag e. r u

2. Irlucrceuepno-mexuuqecrcuil
http : //www. ansy s s o lut i o ns. r u

ucypHan dNSYS Solutions. pyccrcan pedarct4un>

3. Cailm KoMnaHuu ANSIS. Inc. - http;ttwww.ansys.com/

8'4' IrepeveHb JrrqeH3uorrHoro rporpaMMnoro o'ecueqeHrrfl

)tcypHan dNSYS Advantage

BuA yqe6Horo
3aHqTus

Hazprenonanue
rrpofpaMMHOfO

Per. nouep
JIIIUEH3I{II

HasHa.reHr{e rrporpaMMH0ro

KOMIIAC-3D V1O K-08-1911 CAD-nporpaMMa AJUI
co3 Aaurlfl rnep4orelruofi
reoMerpLtqecxoft Mo.4enrl

ANSYS CAD, CAM. CAE-I
62445253 [m oSoprra reHprs. Hayr{Ho-

TCXHNqECKI4X OTqETOB,

o6gopoe uny6nuxaguir

t2



9' onucaHue Marep[aJlr,Ho-TexHzqecrofi 6assr, neo6xo4nu oit g,sttocy,uecrBJre,,uq
o6pa:onareJrbHoro rrpoqecca [o Ar{cqrl[JrrrHe

9'1' cnequaJrb'bre noMerrle'rrq ,n [oMerqeH[s Arr caMocroflTenrnoft paboru

9.2. Ocnoenoe yve6Hoe o6opyloBanre

Ta6smua 7

Ta6naqa 8

.l\lb

[.[.
1

rr
uqa

HasnaHue

2

KounuorepHrrfi KJracc

Jla6oparopzr

5r{rttlt'l
ff.norqagr,

*t2

Ko.rruqecrno
tIocaAOqHbrx

MECT

ffpuna4,relr(Hocrb
a

Holrep
A*rToD|,'Jjr

I

2

4 5 6
KaSeapa MKMK 408 60 15

UBRC | 'rt<
20

.ltb

tI.II.

HazMeHosa""e 
" *ruprca

o6opy4onanzr (creH4a,
MaKeTa, nJIaKaTa,

.na6oparopnoe

_ o6opvlonanne)

(Dopnra upno6pere lrrus / BJaaeH[q
(co6crneHHocrr, o[eparr{BHoe

yrrpaBJreHr{e, apenAa n r.u.)

OneparunHoe ynpaBneHve

Hon.rrep

ayAnTOpnu

1 2
5r repcoHanbHble KoM[6roTepbl:

- Herrorr ThinkCentre M53
Tiny Desktop, KnaBr4arypa,
MhIIXb;
- MoHrzrop Lenovo;
- JIOKaJIbHaT KoMnbIoTepHa,
cerr 100M8/cex

10
408

nopn. I
AKO

2

a
J

4

flepcoHanrurre xono.ruorepbr :

- Herrorr ThinkCentre M53
Tiny Desktop, KnaB_Lrarypa,
MbIIIIb;
- MoHirrop Lenovo;
- noKalbHa.s KoMnbroTepHajr
cerr 100M8/cer<

Oneparunnoe ylpaBneHr4e

OneparunHoe ynpaBneHae

flpoexrop 408
xopu. {
AKO

ZHrepaxrzBHar AocKa

Brr.Izcrrarenrutrft Knacrep

I
408

rcopn. I
AKO

5
I

116
ropn. {
AK@

13
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