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1. OOl&He nOJIO)KeHHB 
Pa60tIaH nnnrn::ll\"U AHCL\I1illIMHbI pa3pa60TaHa Ha OCHOBaHHH IIOIllHX HopMaTHBHblX 

AOKYMeHTOB: 

• Ml-m06pHaYKH POCClm OT 20.10.2021 N 951 
rocYAapCTBeHHbIX Tpe60BaHMH K 

neAarorHtIeCKHX B 

OCBOeHH5I 3THX nporpaMM C 

H OTAeJIbHbIX KaTeropHH 

.. TIocTaHOBJIeHHe 30.11.2021 N 
"06 VTBeO)K1lemm TIOJIO)KeHYUI 0 KaAPOB B 

K peaJIH3yeMbIM TIpOrpaMMaM 

TIOArOTOBKH B 

OHaJIbHOrO HCCJIeAOBaTeJIbCKOrO nOmrreXHHtIeCKOrO 

• Ea30BbIH TIJIaH no TIpOrpaMMe acmIpaHrypbI. 

1.1 	 U,eJIb AHCD;HnJUlHbI 06eCTIetIeHHe HH)KeHepHOH 

H TIDaKTHtIeCKa51 TIOnrOTOBKa B 06JIaCTH COBpeMeHHbIX CHCTeM 

MOAeJIeH Q:lH3HtIeCKHX 

MbIIllJIeHH5I, 	TIpH06peTeHHe HaBbIKOB TIPHKJIaAHbIX 

TIpOL\eCCOB C TIpHMeHeHHeM CAD, CAM, 

1.2 	 Meno yqeoHoii AHCD;HnJIHHbI B cTpyK'rype oopa30BaTeJIbHOii nporpaMMbl 

,l],HCL\HTIJIHHa cynepKOMTIbIOTepHbIx paCtIeTaX H 

51BJI5leTC5I AHCL\HnJIHHOH no BbI60py KOMTIOHelITa 

nJIaHa acnHpaHTa. 

«TIpHMeHeHHe cYTIepKOMTIbIOTepHblx DDl'"1YlLJ B H 

HaytIHbIX HCCJIeAoBaHMHX» MO)KeT HCTIOJIb30BaTbC5I TIpH KaHAHAaTcKoro 

3K3aMeHa no cneL\HaJIbHOCTH, npH npaKTHKH 11 

BbInOJIHemm HaYtIHO-KBaJI11Q:lHKaQHOHHOH pa60ThI (p;HccepTaL\HH). 

2. IIepeqeHb nJIaHHpyeMbix pe3YJIbTaTOB ooyqeHHB no AHCD;HnJIHHe, COOTHeceHHblX C 

nJIaHHpyeMblMH OCBoeHHB OOpalOBaTeJIbHOii nporpaMMbI 

B pe3yJIbTaTe H3YtIeHYUI AHCQHnJIHHbI AOJDKeH 

pe3yJIbTaTbI: 

3HaTb: 

- OCHOBbl ra30BoH H MeXaHHKH AeQ:lOpMHpOBaHHoro TBepAOro TeJIa; 

H MaTeMaTHtIeCKHe OCHOBbI. tIHCJIeHHbIX (MeToA KOHe4HbiX UUbt"NIUb, 

KOHetIHbIX pa3HocTeH, 4aCTHL\); 

OCHOBHble BH.llbI HH)KeHeOHOro aHaJIH3a C npHMeHeHHeM CAD, CAM, 

- TeXHOJIOrHH BbIcoKonpoH3BOAHTeJIbHbIX tlbl'-lI!1LJlt"J C nDHMeHeHHe KJIaCTepHbiX CHCTeM H 

- 06ru.11e npHHL\HnbI peilleHYUI HCCJIeAoBaTeJIbCKHX H 3aAa4, B TOM 4HCJIe B 

Me)KAHCL\HnJIHHapHbIx Ah rr"C''T'a,\ 

Q:lYHKQHOHaJIbHbIe CTpYKTYPbl npoBeAeHlUl BbJ.l.ll1CJIHTeJIbHoro 


TBepAOTeJIbHYIO H MOAeJIH H 3JIeMeHTOB TeXHOJIOrH1.JeCKOrO 
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- npOBO.z:rt:ITb aHaJIH3 HeJII1HeHHbIX npOu;eCCOB Ha OCHOBe perueHHSI MO,ll.eJIbHbIX ,ll.JlSI ou;eHKl1 

Hanp5DKeHHO-,ll.ecpopMHpOBaHHoro COCTO.5IHH.5I H :::meMeHTOB TeXHOJIOfWIeCKoro 

060PY,ll.OBaHH.5I H ou;eHKH fa30fl1,ll.Op,ll.HHaMl1l.1eCKHX npou;eCCOB B HHX; 

npHKJIa,n.Hble 'lbU\l'lt: 3a,n.al.lH C npHMeHeHHeM BbICOKonp0113BO,ll.HTeJIbHbIX 

Bbrl.lHCJIHTeJIbHhlX CHcreM H CO'BDE:MI~Hl:ib CHCTeM HHiKeHepHoro aHaJIH3a (CAD, CAM, 

MO,ll.YJIeH); 

- HaBbIKaMH nO,ll.rOTOBKH H Bhr4:HCJIHTeJIhHhIX 3KcnepHMeHToB C npHMeHeHl1eM 

BhlcoKonpOH3BO,ll.l1TeJIbHbIX BhftIl1CJIHTeJIbHhIX TeXHOJIOfHH 11 cOBpeMeHHhIx CHCTeM l1H:>KeHepHOfo 

aHaJI113a (CAD, CAM, rAE-MOll 

- HaBhIKaMH nOCTaHOBKH H MO,ll.eJIbHhIX 3a,n.a4: ,LJ.HHaMHKl1 H 

MexaHl1KH ,LJ.ecpopMl1PyeMofo TBep,ll.oro TeJIa; 

- HaBhIKaMl1 Ou;eHKl1 nOJIYl.IeHHhIX pe3ynhTaToB npH 

HCCJIe,ll.OBaTeJIbCKOH ,ll.e.5ITeJIbHOCTl1; 

- HaBbIKaMl1 Hanl1CaHH.5I H ocpopMJIeHH.5I O-TeXHHl·IeCKl1X OT4:eTOB, 0630pOB H ny6JIHKaU;HH. 

3. CTpYKTYPa yqeoHoH p;ucqunJUlHbI no Bup;aM u .popMaM yqe6HoH paOOThI 

Ta6JIHu;a 1 

4. Cop;ep>KaHlte yqeoHoH AucqunJIUHbI 

4.1. COAep>KaHUe pa3p;eJIOB u TeM yqe6HoH p;ucqunJIUHbI 

Pa3p;eJI 1. 06m;ue DpuHqunbI pemeHuH uCCJIep;0BaTeJIbCKHX 3~aq u DpuMeHeHue 

cOBpeMeHHblX BblcoKonpou3BOp;UTeJIbHblX BbIQUCJlHTeJIbHbIX TeXHOJIOl'UH 


(TI 4l.1., - 7G.) 


OCHOBbI Gl1CJIeHHOfO 

MO,LJ.enHpOBaHH.5I 11 Bhr4:HCJIHTeJIbHbIH <PH3HGeCKHe H MaTeMaTWIeCKHe OCHOBbI 

GHCneHHblX MeTo,ll.oB (MeTO,ll. KOHeGHbIX o6beMoB, MeTo,ll. KOHeGHbIX MeTo,ll. KpynHbIx 

H ,ll.p.). 3TanbI BbIGHCJIHTeJIbHoro 3KcnepHMeHTa OT nOCTaHOBKH 3a,n.al.lH ,ll.o aHaJIma 

pe3YJIbTaToB. Bl1,ll.bI HH:>KeHepHOro aHaJIma. HH:>KeHepHbIx C npHMeHeHHeM 

CAM, CAE-Mo,n.yneH. 

2. BblcoKonpou3600UmeJIbHble 6bl4UCJlUmeflhHbie cucmeMhl. 0630p 

napaJIJIeJIbHbIX BbIGHCJIHTeJIbHbIX CHCTeM H HX KJIaCcHcpHKau;wL 06l.l\a.SI xapaKTepHcTHKa 

MHoronpou;eccopHbIX BbIGHCnHTenbHblX CHCTeM. CTpYKTYpa cOBpeMeHHbIx 

BbIGHCnHTenbHbIX KOMTIneKCOB, opraHluau;H.5I pa60TbI 

Ou;eHKa 3cpcpeKTHBHOCTH naDaJIJIenbHbIX Bhr4:HCneHHH. 
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Pa3AeJI flpHMeHeHHeM CHCTeMbl HIDKeHepHoro aHaJIma upH pemeHHH HIDKeHepHbIX 3a1(aq B 

06JIaCTHra30rHAPOAHHa~ 
ell 144., 314.) 

TeMa 3. Tunoeou uHmepcjJeuc U cjJYHKijUOHClIIbHble 603MOJKHOCmU cucmeMbl UHJKeHepH020 
QHClIIU3Q ANSYS llperrpDI-\eccop. llocmpm~eccop. llocrpoeHHe 

r"~"'TTTY"';-;' MO,lJ,eJIeH BbI6paHHoro 06'heKTa MO,lJ,eJIHpOBaHH5I. l1MrropT 

4. PeweHue mun06blX 3QOQ4 e 2Q302UOPOOUHQMUKU. 
rrOCTaHOBKa. 

llPOCMOTP 

C'BH3YaJIH3aqH5I" pe3yJIbTaTOB pac4eTOB) H coxpaHeHHe 

Pa3AeJI 3. flpHMeHeHHeM cHcreMbI HIDKeHepHoro aHaJIma upH pemeHHH HIDKeHepHbIx B 

MexaHHKH AecpopMHpyeMoro mepAoro TeJIa 
ell -144., 

5. Tuno6ou uHmepcjJeuc u cjJYHKijUOHClIIbHble (303MOJKHOCmU cucmeMbl UHJKeHepH020 
QHClIIU3Q ANSYS Workbench. llperrpoI-\eccop. COJIBep. llOCTrrp0I-\eCcop. 

TBep,lJ,OTeJIbHOH H ceTo4HoH MO,lJ,eJIeH BbI6paHHoro 06'heKTa MO,lJ,eJIHpOBaHH5I. l1MTIOpT pac4eTHoH 

o6JIacTH. 

6. (3 o6J1Qcmu oecjJ0pMuPyeMo2o m6epoo2o meJIQ. 
nOCTaHOBKa. MaTeMaTH4eCKa5I nOCTaHOBKa. 

rpaHH4HbIX YCJIOBHH. J<1.ilonYlt: llPOCMOTP 

H 

4.2. flepeqeHb TeM npaKTHqeCKHX 3amlTHH 
Ta5JIHI-\a 2 

HOMep 

• TI.TI. I TeMbI 

,lJ,HCI-\H 

TIJIHHbI 

2 

3. 3 

4. 

4 

5. 

<PH3WieCKHe H MaTeMaTH4eCKHe OCHOBbl ICo6eCe,lJ,OBaHHe. 

- MeTo,lJ, KOHe4HbIX 

BblCOKOTIPOH3BO,IJ,HTeJIbHbIX . 

BbI4HCJIHTeJIbHbIX CHCTeM peweHHH 

HCCJIe,lJ,OBaTeJIbCKHX 

CMeWeHH5I 

• BonpocbI 

TeMaM 

pa3,1J,eJIaM 

,lJ,HcI-\HnJIHHbI. 

TIO 

/ 

no 

I 

no 

/ 
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9. 

10. 

I~ 

~ 
~ 
tJ 

5 

6 

3i1AaqM 

M 

nocnep,YIOlI.\ero TennOBoro M 

CTDVKTVDHoro aHMM3a 

3HaKOMCTBO C MHTepcpeHCOM M I Co6eCep,OBaHMe. 

CPYHKQMOHanbHh~M 

4.3. llepeqeHb TeM JVIH caMoCTOHTeJIbHOH pa60ThI acnHpaHToB 

BonpocoB M BbITIOnHeHMM TBOpQeCKMx 

pa60Ta 3aKnIOQaeTC5I B TeOpeniQeCKOM M3YQeHMM 
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2 2 

.3 3 

4 

5 

'6 6 

7 

H MaTeMaTHqeCKHe . 

qHCfleHHblX MeTO,ll,OB 

KOHeqHbIX 06beMOB, 

MeTO,ll, KOHeQHbIX pa3HOCTeM, 

MeTO,ll, KpynHblx H ,lI,p.) 

Ou;eHKa 

napaJJfleflbHblx MhlYi'lLJleHi'Ii'I 

HHTepcpeMca H. Co6ece,ll,oBaHHe 

B03MO)KHOCTH 

Tefla: 

Onpe,ll,efleHHe cpH3HKO

MeXaH:fflIeCKHX ",u,",'..uu 

OPTOTpOTIHbIX MaTepHaJJoB. 

HanpIDKeHHO-,lI,ecpopMHpOBaHHOrO 

COCTOflHlliI e,ll.HHHu;bI 

H3 abCOJIl:OTHO TBep,ll,oro H 

KOHCTpYKl\HM ,1VlH ou;eHKH 

HanpIDKeHHO-,lI,ecpopMHpOBaHHOrO 

COCTOflHlliI. 

HcnOflb30BaHHe HMeHHOBaHHbIX 

reOMem:fflIeCKHX 06beKTOB 

'DaH:fflIHbIX H 

HIDKeHepHOM cpe,ll,e 

Workbench. 

B 

dUJIJIIlld 3 

BonpOCbI no TeMaM 

. / Da311eflaM 

, Bonpocbl no TeMaM 
. I 

,lI,HCU;HnflHHbI 

BonpOCbl no 

I pa3)J,eflaM 

,lI,HCU;HnflHHbI 
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5. MeTOAUtIeCKHe y-Ka3aHuH JVIH acnupaHToB no u3yqeHuIO AUCn;UnJlUHbI 
ITpYI YI3YLIeHI1I1 ,ll,I1CqHITlIYIHhI «TIpl1MeHeHl1e cyrrepKoMrrhlOTepHhlx BhILIYICneHI1M B 

I1IDKeHepHhlx pacLIeTax 11 HaYLIHhlx YICCne,ll,oBaHI15Ix» aCTIl1paHTaM u,eneco06pa3Ho BhIITOJIH5ITh 
CJIe,ll,YIOr.u;l1e peKoMeH,ll,CI.IJ;I1I1: 

1. 113YLIeHl1e YLIe6HoM ,ll,YIcu,YIrrnYIHhI ,ll,OJI)!{HO BeCTI1Ch CI1CTeMaTI1LIeCKYI. 
2. TIoCJIeYI3YLIeHI15I KaKOrO-JII160 pa3,ll,eJIa rro YLIe6HYIKY I1JII1 KOHCrreKTHhIM MaTepYIaJIaM 

peKoMeH,ll,yeTC5l rro rraM5lm BocrrpOYI3BeCTI1 OCHOBHhle TepMYIHhI, orrpe,ll,eJIeHI15I, rrOH5ITYI5l pa3,ll,eJIa. 
3. BC5l TeMaTI1Ka BorrpocoB, YI3YLIaeMhlx caM OCT051TeJIhHO, 3a,D,aeTC51 rrperrO,ll,aBaTeJIeM. 11M 

)!(e ,ll,aIOTC51 I1CTOLIHI1KYI (B rrepBylO OLIepe,ll,h BHOBh 113,ll,aHHhle B rrepI10,ll,I1LIeCKOM HaYLIHOM 
llliTepaType) ,ll,JI5l 60JIee ,ll,eTaJIhHOrO nOHYIMaHl151 BorrpOCOB, 03BYLIeHHhIX Ha JIe~YII1. 

4. K BhIITOJIHeHl11O rrpaKTl1LIeCKYIX 3a,D,aHI1I1 rrpl1cryrraTh rrOCJIe caMOCT05lTenhHOM pa60ThI 
no YI3YLIeHYIlO TeopemLIeCKYIX BonpocoB. 

6. llepeqeHb yqe6Ho-MeTOAUqeCKOrO, 6u6J1uOTeQHO-cnpaBOQHOrO U uHl!>0pMan;UOHHoro, 
uHl!>0pMan;uOHHo-CnpaBOQHOrO 06eCneQeHUH AJIH pa60Tbi acnupaHTa no AUCn;UnJlUHe 

---~ ---------- - ------ -r---,.,-- -- ..... -- ..... ------- ---- ---r---- ------ ----- ------

KOJlUtIeCTBO I 

NQ 
Jiu6J1uorpal!>UQeCKOe onucaHue 

(a6mop, 3a2Jla6Ue, 6UO U3oaHuR, Mecmo, u30ameflbcm60, 
200 U30aHUR, KOflU4ecm60 cmpaHU/.,O 

3K3eMnJlHpOB B 
I 

6116JII10TeKe+Ka¢e,ll,pe 
I 

; MeCTOHaXO)!(AeHUe I 

3J1eKTPOHHbIX 
U3AaHU" 

1 2 3 

1 OCHOBHaH JlUTeparypa 

ANSYS CFX. BepcI15I 13.0. PYKOBO,ll,CTBO nOJIh30BaTeJI5l 
1 [3JIeKTPOHHhIM pecypc] / Ansys_Inc. - 2016. - URL: Ha Ka¢e,ll,pe 

httQ.://www.ansys.com/ (,ll,aTa 06par.u;emm 01.01.2016). 
KarrJIYH A. o. ANSYS B pYKax YIIDKeHepa: TIpaKmLIeCKoe 

2 PYKOBO,ll,CTBO [YLIe6Hoe noc06YIe] / A. o. KarrJIYH, E. M. 6 
MO~030B, M.A. On¢epheBa. - MOCKBa: 11116pOKOM, 2015. 
llhiHreJIh 11.IT. CI1CTeMhI aBTOMaTI1311pOBaHHoro rrpOeKTYIpOBaHI15I. 

3 
PerneHl1e 3a,D,aLI rrpoLIHocTHoro aHaJII13a C I1CTIOJIh30BaHI1eM rraKeTa 
rrporpaMM ANSYS 12.1 : YLIe6Ho-MeTO,ll,YILIeCKOe rroc0611e / 11. IT. 

25 + 30 TIHI1TIY 

illl1HreJIh. - TIepMh: 113,D,-BO ITHI1ITY, 2015. 
2 ,L\onOJlHUTeJlbHaH JIUTeparypa 

2.1 YQe6HbIe U Ha~HbIe u3AaHUH 

1 
oacoB K. A. ANSYS ,ll,Jl51 KOHCTpYKTOpOB. 
2009.  C. 248. 

- M.: ~MK TIpecc, 
5 

2 KOTOB A. r. CAITP 113,ll,en11M 113 KOMrr03YIqHOHHhIX MaTepl1aJIOB. 
MO,ll,eJIl1pOBaHl1e rrpou,eCCOB ,ll,e¢OpMi1pOBaHI151 11 pa3pyrneHI15I B 
cpe,ll,e ANSYS : YLIe6Hoe rroc0611e / A. r. KOTOB. - TIepMh: 113,ll,

150 + 30 TIHI1TIY 

BO TIrTY, 2008. 

2.2 llepUOAUQeCKUe u3AaHUH 

1 «ANSYS Advantage» [3neKTpoHHhIM pecypc]. - MocKBa, 2014. 
- URL: http://www.ans~ssolutions.ru/ (,ll,aTa o6par.u;emm 

01.01.2016). 
2 «CAITP 11 rpa¢I1Ka» [3JIeKTpOHHhIM pecypc]. -

KOMrrhlOTepTIpecc, 2016.  URL: httD://www.saor.ru/(,ll,aTa 
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N!1 

1 

bH6J1HOrpacpHl.JeCKOe OnHCaHHe 

(aBmOp, 3a2llaBUe, BUO U30m-lU51, MeCmO, U30amellbCmBO, 

200 U30aHWl, KOIIUt(eCmeo CmpaHUtO 

KOJlHl.JecTBO 

3K3eMnJlSpOB B 

6H6nHOTeKe+Ka~eApe 
; MecToHaxo~eHHe 

3J1eKTpOHHbIX 

6.2. llepel.JeHb pecypCOB HHcpopMaI.\HOHHO-TeJleKoMM:yHHKaI.\HOHHoH cern «liHTepHeT» 

1. 3neKTpoHHaH I1epMcKoro Ha~HOHanbHoro HccneAoBaTenbCKoro 

nOfllrreXHHqeCKOrO pecypc] : [nonHoTeKcToBaH AaHHbIX 

3neKTpOH. AOK., H3AaH. B H3A-Be I1HHI1YJ / I1epM. HccneA. nonHTeXH. YH-T, Hayq. 6-Ka. -

pecypc] : 

BepcHH KH., )KypH. no obrqeCTB., eCTeCTB. H 

TeXH. HaYKaM] / 3neKTpOH.-6H6n. CHCTeMa «H3A-Ba <dlaHb». CaRKT-I1eTep6ypr, 2010-2016. 
Pe)KHM AOCTyna: no IP-af1tpecaM KOMnblOTep. ceTH I1epM. 

nomrreXH. 

3. Global 

6a3a AaHHblX : AHC. H AMnnoMHble pa60TbI Ha MH. 5.13. no BceM OTpaCfl5IM 3tldti.l1» 

Ann Arbor, 2016. - Pe)KHM AOCTyna: no IP

af1tpecaM KOMIThIOTep. cem I1epM. 3arn. C .:m.pano 

[3neKTpoHHb1H4. 

MccneA·nonMTeXH. 

[Electronic resource : nonHOTeKCTOBaH 

)KypH. no rYMaH11T., eCTeCTB., H TeXH. Ha aRm. / 

1770-2012. 
3arn. C 9KpaHa. 11. 

6.2.1. liHcpopMaI.\HOHHble H HHcpopMaI.\liOHHO-CnpaBOl.JHble CHCTeMbl 

l. 
2. 

hup://www.ansyssolutions.ru 
3. KOMnamm ANSYS. lnt.
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7. OnucaHue MaTepUaJIbHo-TexHUqeCKOH 6a3bI, He06xot\HMOH WIH oc~eCTBneHuH 
06pa30BaTenbHoro npOI~ecca no t\HcqunnuHe 

7.1. OCHoBHoe yqe6Hoe 060PYJWBaHue. Pa60qee MeCTO acnupaHTa. 

Ta6JII1u;a 4 
HaUMeHOBaHue U MapKa 

NQ 060PYAoBaHuH (creHAa, 
Kon-Bo 

ct>opMa npu06peTeHuH / Bn~eHUH 
HOMepMaKeTa, nnaKaTa, 

I 
I(c06cTBeHHoCTb,OnepaTHBHOen.n. 

na60paTopHoe eA· 
ynpaBneHue, apeHAa U T.n.) 

aYAuTopUU 1 

060PYAoBaHue) 
1 2 3 4 5 

TIepcOHaJIbHble KOMITbIOTepbI 408 
1 (JIOKaJIbHaH KOMnbIOTepHaH 15 OnepaTI1BHOe ynpaBJIeHl1e Kopn. ,ll; 

ceTb) AKet> 

408 
2 TIpoeKTop 1 OnepaTI1BHOe ynpaBJIeHl1e Kopn. ,ll; 

AKet> 

116 
3 Bblql1CJIl1TeJIbHbIH KJIaCTep 1 OnepaTI1BHOe ynpaBJIeHl1e Kopn. ,ll; 

AKet> 

L .. ~-- - - - -

I 

8. ct>OHA oqeHOQHbIX cpeAcTB 

OCBOeHl1e yqe6HOrO MaTepl1aJIa ,n;l1cU;l1nJII1HbI 3afIJIaHI1pOBaHO B TeqeHl1e o,n;Horo 

ceMeCTpa. et>OPMOH KOHTpOlI5l OCBOeHI15I pe3YJIbTaTOB o6YQeHI15I no ,n;l1cU;l1nJII1He 5IBlI5leTC5I 3aQeT, 

npoBo,n;HMbIH C YQeTOM pe3yJIbTaTOB TeKYll\ero KOHTpOlI5l. 

8.1 TeK~uH KOHTPonb 

TeKYll\.I1H KOHTPOJIb ,D;JI5I KOMnJIeKcHoro Ou;eHl1BaHl15I nOKa3aTeJIeH 3HaHI1H, YMeHI1H 11 

BJIa,n;eHI1H npoBo,n;I1TC5I B ¢opMe co6ece,n;oBaH.I15I .11 3all\I1TbI ONeTa 0 TBOpQeCKOM 3a,n;aHI1I1. 

• C06eCfAOBaHue 
,ll;lI5l Ou;eHK.I1 3HaHUH aCn.l1paHTOB rrpOBO,n;I1TC5I co6ece,n;OBaH.I1e B BI1,n;e CneU;.I1aJIbHOH 

6ece,n;bI npeno,n;aBaTelI5l C o6YQaIOll\I1MC5I Ha TeMbI, CB5I3aHHble C 113YQaeMOH ,n;.I1CU;.I1fIJII1HOH ,n;JI5I 

BbI5ICHeHI15I 06beMa 3HaH.11H no orrpe,n;eJIeHHOMY pa3,n;eJIY, TeMe, np06JIeMe. 

Co6ece,n;OBaH.l1e MO)KeT BbIIlOJIH5ITbC5I B 11H,D;.I1B~aJIbHOM nop5I,D;Ke I1JI.I1 rpynnoH 

aCn.l1paHTOB. 

Kp.l1Tep.l1.l1 11 nOKa3aTeJI.I1 Ou;eHI1BaHI15I co6ece,n;OBaHI15I oTo6pa)KeHbI B IlIKaJIe, np.l1Be,n;eHHoH 

B Ta6JI. 1. 
Ta6JII1u;a 1 

YpOBeHb 
KpUTepuu oqeHuBaHuH ypOBHH OCBoeHUH yqe6Horo MaTepuana

OCBoeHUH 

AcnMpaHT ,n,oCTaTo4Ho cBo6o,n,HO MCnOJIb3)'eT cpaKTM4eCKMH MaTepMaJI no 3a,n,aHHoMY 
3aQTeHO Bonpocy, YMeeT onpe,n,eJI5ITb npM4MHHo-ClIe,n,CTBeHHble CB5I3M C06bITHH, JIOfW.JHO M 

rpaMoTHo, C MCnOJIb30BaHMeM npo<i>eccMOHaJIbHOH TepMMHOJIOrMH 060cHoBbIBaeT CBOf{) 
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KpHTepHH Ou;eHHBaHWI YPOBIDI OCBOeHHH yqeoHoro MaTepHana 

t:1Jl!1dJld Hm1 HaJIHqHe beCCI1CTeMHbIX. 

HI1M BonpOCOM, npH 3TOM 

TepMI1H0J10fHH. 

• 3am;HTa oTtleTa 0 TBOpqeCKOM 3aAaHHH 

,D,.rrn ou;eHKll YMeHHH H BnaAeHHH acnHpaHTOB 
 TBOpqeCKOe 

HMelOIIJ.ee pellIeHHe H 3HaHIDI pa3JIHqHbIX 

06J1aCTeH, c06CTBeHHYlO TOqKY 3peHIDI. 

TBOpqeCKHe 3ap;aHIDI MorYT BbInOJIIDITbC5I B HH,ll,HBH,lJ,YaJIbHOM HJIH rpynnoH 

KpIITepMM 

npHBe,ll,eHHOH B 

3aIIJ.HTbI OT'IeTa TBOpqeCKoro oTo6patKeHbI B llIKaJIe, 

2 

OCBoeHHH 
KpHTepHH ou;emlBaHHH YPOBHH OCBoeHHH yqeoHoro MaTepHana 

TBOpqeCKOe 3~aHHe nOKa3aB B 

oT,ll,eJ1bHbIMH OllIH6KaMH 

opHeHTHpyeTcH B npe,ll.J10)KeHHOM perneHHH, 

npH H3MeHeHHH YCJ10BH51 3~aql1. 1\ ,..rum" 

TBOOqeCKOe 3~aHHe. 

8.2. IIpoMe>KYToqHaH arreCTaU;HH 

,D,onycK 	 K oCYIIJ.eCTBJI5leTC5l no TeKYIIJ.ero 

IIpoMe}KYToqHa5l aTTecTal\l15l npoBo,ll,HTC5I B BHAe 3aqeTa (3 ceMeCTp) no AHcU;HnJIHHe, 

B YCTHo-nHchMeHHoM ¢opMe no 6HJIeTaM. cO,ll,ep}KHT BonpocbI (TB) 
~~,...nAn,rn ,.,n,.,TYY>~ H npaKTIiqeCKOe 3ap;aHHe (II3) YMeHHH H 3a5lBJIeHHhIX 

,ll,Hcu;HnJIHHapHblx 

bHJIeT ¢opMHpyeTC51 TaKHM 06pa30M, qT06bl B Hero nOnaJIH BonpOCbl H 

C¢OpMHpOBaHHOCTH Bcex 3a5lBJ1eHHhIX ,ll,HCU;HnJ1HHapHhIX 

• IlIKaJlbl ou;eHHBaHHH pe3ynbTaToB ooyqeHHH npH 3aqeTe: 

SrI£l'1'ClLITlUIA IIpHMep 6HJIeTa npe,ll,CTaBJIeH B npHJIO)KeHl1H L 

no 	 B ¢opMe ypOBIDI C¢OpMHpOBaHHOCTH 

KOMnOHeHTOB 3Hamb, YMemb, Bflaaemb 3a5IBJIeHHbIX ,ll,HCU;HITJIHHapHbIX KOMneTeHU;HM rrpOBO,ll,HTC5I 

no llIKaJIe ou;eHHBaHIDI «3aqTeHO», «He3aQTeHO» nYTeM BbI60pOQHOrO KOHTPOJIH BO BpeM5l 3aQeTa. 

THnOBble llIKaJIhI H KpIITepHH ou;eHKH pe3YJIbTaTOB 06YQeHH51 npH 3aQeTa AJI51 

KOMnOHeHTOB 3Hamb, YMemb U Bflaaemb npHBe,ll,eHbI B 3. 

OlleHHBaHH YMeHHM H BJ1a,ll.eHHM Ha 3aqeTe 

Ou;eHKa KpHTepHH ou;eHHBaHHH 

AcnHpaHT np0,ll,eMOHCTpl1pOBaJ1 CipOpMHpoBaHHbIe HJ1H 

np06eJIbI 3HaHHH npH OTBeTe Ha Teoperu 

3a4meHO 
yqe6Horo OTBeTHJ1 Ha 


npaBHJIbHO. 


D)Ka~He OT,n;eJIbHble npo6eJ1bl 3HaHHH B paMKax VCBoeHHO 

,n;onOJ1HHTeJ1bHbIX 
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KpHTepHH OlJ,eHHBaHHH 

BhlnOflHHfl KOHTpOflhHOe 3~aHHe DHfleTa npaBHflhHO 

HeTOQHOCTHMH. TIoKa3afl ycnelilHoe HflH conpoBo>K)J,aIOllieecH OTp'eflbHblMH 

npHMeHeHHe HaBhIKOB nonyQeHHhIX 3HaHHH H YMeHHH npH 

3~aQ B paMKaX YCBOeHHoro yqe6Horo MaTePHafla. OTBeTHfl 

60flhillHHCTBO p'OnOnHHTenbHhIX BOnpOCOB npaBHnbHO. 

p'onYllieHo MHO)l{eCTBO HeTOQHOCTeH. 

npl1 OLleHKe ypOBfN CCPOpMl1pOBaHHOCTl1 ,[Il1CLll1llJIHHapHhIX KOMneTeHLlHH B 

BhI6opOqHOrO KOHTPOJ15I c,[Iaqe 3aqeTa CqHTaeTCH, qTO 

npOBepHeMOH B ,[IHCLll1nnHHapHOM qaCTH KOMneTeHLlHH o606lL\aeTCH Ha BCe 

,1J,l1CLll1nnl1HapHble qaCTl1 B paMKax ,[IaHHOM yqe6HOM ,[Il1CLll1nnHHhL 

ypOBHH CCPOpMl1pOBaHHOCTH BCeX ,[IHCLlHITflHHapHhIX qaCTeH KOMneTeHLlHH 

npOBO,[\HTOI C yqeTOM KOHTponH B HHTerpanhHOM OLleHKH no 

Cl1CTeMe oueHHBaHHH «3alITeHO» 11 «He3al ueHO» (Ta6nHLla 4). 

Ta6J1HLla 4 
OLleHOqHhIH J1HCT KOMneTeHLlHMCCPOpMl1pOBaHHOCTl1 ,[Il1cL\HITfll1HapHhlx 

3a4meHO 

He3a4meHO no ,[Il1CLll1nnHHe 

9. MeTOAHQeCKHe MaTepHaJIbI, onpeAeJIHID~He npOlJ,eAypbl OlJ,eHHBaHHH 

pe3YJIbTaTOB 06yqeHHH no AHclJ,HnJIHHe 

.:Jd,LJ,dt1YD1 ,[1M TeKYlL\ero KOHTpOJ15I 11 npOMe)K:YTOqHOH arreCTaLll1H .LJ,UJIJt'.t101 

6hJTh HarrpaBfleHhI Ha 0LleHHBaHHe: 

1. YPOBHH OCBOeHl1H HayqHbIX OCHOB npocpeCC110HanhHOH 

,[IeHTeJ1hHOCTH; 

2. CTeneHH rOTOBHOCTl1 acnHpaHTa 3HaHHH H npocpeccHOHaJ1hHO 

3HaqHMYIO HHCPOPMaQHIO H CCPOpMHpoBaHHocTH KOrHHTl1BHhIX YMeHHH. 

3. npHo6peTeHHhlx YMeHHH, npocpeCC110HaflhHO 3HaQl1MhIX npocpeCC110HaJ1hHOH 

npe,[lYCMaTpl1BaTh 

l1HcpopMaLll1H Ha B3al1M03aBl1Cl1Mble QaCTl1, BhIHBfleHl1IO B3al1MOCBH3eH 

Hl1Ml1 11 T.n.; 

no l1HTepnpeTaLll1l1 11 TBOpQeCKoMY l1CTOQHl1KOB, eel1HCPOPMaQl1l1 113 

Cl1CTeMHoro CTPYKTYPHpOBaHHH; 


- no KOMnneKcHoMY l1CnOflb30BaHHIO l1HTeJ1J1eKTyaJ1bHbLX l1HCTpYMeHToB 
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p,mI M rrpaKTMqeCKMX 

Heo6xop,MMO MMeTh B BM/J,Y, qTO OHM p,Oll)KHhI HOCHTh 

XapaKTep M CPOpMMpOBaTh 3aKperrlleHMe 

OCBaMBaeMhIX KOMIIeTeHIJ;MH. 

10. TunOBble KOIITpOJIbHble BonpocbI U 3aAaHUH UJIU UHbie MaTepUaJIbl, HeOOXOAUMble AJIH 

oqeHKu 3HaHU", YMeHU", HaBblKOB U (UJIU) OnbITa AeHTeJIbHOCTU, xapaKTepU3Yro~ux 
3Tanbl $OpMUPOBaHHH KOMneTeHqU" B npoqecce OCBoeHHH oopa30BaTeJIbHO" nporpaMMbI 

10.1. TunoBble TBOpqeCKHe 3aAaHHH 

L 4MclleHHoe Mop,ellMpoBaHMe M B 

'lIellhHhIX 6lloKax B CMCTeMe rpy6orrpoBop,oB 3Hj~Df'eTJl1q!:CRl1X 

nepMOp,MqeCKMX TeqeHMH M Tenllorrepep,aqM C KOHBeKTMBHhIM 

JIOrrepeHocoM B TenJIoo6MeHHMKe. 

3, 4MCJIeHHOe MOp,eJIMpOBaHMe 3cpcpeKTa KaBMTaQMM 

CaMOJIeTa. 

4. 4MCJIeHliOe MOp,eJIMpOBaHMe TeqeHM5! B ceKQMM QeHTp06e)l(HOrO Hacoca C 

yqeTOM CJIO)l<HOH: CMCTeMhI 

5. MOp,eJIMpOBaHMe MHorocpa3Horo TeqeHIDI B CMeOlTeJIe. 

6. 3ap,aqM COrrp$I)KeHHoro TenJIoo6MeHa B KOHCTPYKQMM CMeCHTeJI5I. 

7. 3ap,aqM - TeqeHMe nOTOKa )!(fIp,KOCTM B npOTOqHOM M OQeHKa H,lJ,C 

KOHCrpYKQMM. 

8. 4MCJIeHHOe MOp,eJIMpOBaHMe TeqeHM5! 	 MaTepMaJI. 

MOp,eJIMpOBaHMe CBo60p,HOH: 

nOBepXHOCTM. 

10. MOp,eJIMpOBaHMe pearMpYIOIll,MX nOTOKOB B peaKTope C HCnOJIh30BaHMeM 

MHoroKoMnOHeHTHOH: )KJllHcoc:rn 

1L ny3hlPhKOB B03p,yxa B B 

BeprnKaJIhHOH KOJIOHHe 

TeqeHM5! B03/J,yxa B BeHTMJI5!QMOHHOH: CMCTeMe B nOOMhlillJ1E 

CJ..UCl:1.YlC 3ap,aqM B 

'ellIeHHe 3auaqM TepMoH,lJ,C KOHCrpYKQHH. 

TIocTpOeHMe aHaJIM3a Ha 

CrpYKTYpHhIX HarpY30K. 

KMHeMaTHqeCKHX 3ap,aq C a6COJIlOTHO IJAD1JVln TellaMM. 

COBMeCTHa5! oueHKa HaIIp5I)l(eHHO-p,ecpopMHpOBaHHoro COCT05IHM5I C60pOllHOH: ep,HHMQhI H3 

M ynpyroro Tella. 

HMeHHOBaHHhIX reoMerpI14eCKMX 06beKTOB p,ll5! npMB5!3KM rpaHM~IX M 

HaqaJJhHbIX 
B I;n:.nUDUDnu/ ANSYS Workbench. 

10.2. TunOBbIe KOHTPOJIbHble 	 oqeHuBaHUH JHaHUU Ha 3aqeT£~ no AucqunJIHHe 

1. 	 3TanhI BhJqMCllHTeJIhHOrO 

2. nonrni£a.UT::l B cpaBHeHMM 


3KcnepHMeHTOM. 


3. 	 MeTop,hI KOHeqHhlX 3lleMeHTOB, KOHeqHhIX o6beMoB, KOHeqHhIX 


nOIDITM5! BhlqMCJlHTeJIhHOH: rM/J,pora3op,MHaMHKM. CHcTeMa 


UC)'-/DUYl p,HHaMHKH (3aKoHhI coxpaHeHIDI MaCChI, HMnYJIbCa, 


naDaJIJIeJIhHhIX BhlqHCJlMTellhHhIX CMCTeM M HX 

MHoronpOQeccopHhIX BhlqMCJlMTellhHhIX CHCTeM. 
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7. CTpYKTypa cOBpeMeHHbIx MHororrpoQeccopHbIX BbI1.JHCJIl1TeJIbHbIX KOMrrJIeKCOB, OpraHH3aQH51 
pa60ThI KJIaCTepOB, B~bI pewaeMblx 3a,n;a1.J. 
8. OQeHKa 3cpcpeKTHBHOCTH rrapaJIJIeJIbHhIX BbI1.JHCJIeHHH. 
91. B~bI HIDKeHepHoro aHaJIH3a. PeweHHe HIDKeHepHbIx 3a,n;a1.J C rrpHMeHeHHeM CAD, CAM, 
CAE-MO,ll,YJIeH. Oco6eHHocrn BbI60pa CHCTeM HH)KeHepHOro aHaJIH3a. 
10. 06JIaCTb rrpHMeHeHHe CHCTeMbI HH)KeHepHOro aHaJIH3a ANSYS Workbench - ANSYS CFX, 
ANSYS Mechanical. THrroBoH HHTepcpeHc H CPYHKQHOHaJIbHbIe B03MO)KHOcrn. 
11. Oc06eHHocTH HacTpoHKH I1perrpoQeccopa ANSYS CFX, ANSYS Mechanical. 
12. Oc06eHHocTH HacTpoHKH COJIBepa (PewaTeml) ANSYS CFX, ANSYS Mechanical. 
13. Oc06eHHocrn HaCTpoHKH I1ocTrrpoQeccopa ANSYS CFX, ANSYS Mechanical. 
14. 3a,n;a1.JH rrocTpoeHlliI TBep,ll,OTeJIbHOH H CeT01.JHOH MO,ll,eJIeH BhI6paHHoro 06beKTa 
MO,ll,eJIHpOBamf51. l1MrropT paC1.JeTHOH 06JIacrn. 
15. 3TarrbI rrpOBe,ll,eHlliI BbI1.JHCJIHTeJIbHOrO 3KcrrepHMeHTa Ha rrpHMepe peweHlliI HIDKeHepHoH 
3a,n;a1.JH C rrpHMeHeHHeM KOMrrblOTepHbIX TeXHOJIOrHH. I1oCTaHOBKa 3a,n;a1.JH HCCJIe,ll,OBaHH5I. 
<f>H3H1.JeCKa5I rrOCTaHOBKa. MaTeMarn1.JecKa5I rrOCTaHOBKa. 3a,n;aHHe rpaHH1.JHbIX YCJIOBHH. 3a,n;aHHe 
rrapaMeTpoB MeTo,ll,oB paC1.JeTa. I1poBe,ll,eHHe paC1.JeTa. I1POCMOTp pe3YJIbTaTOB pac1.JeTa B 
rpacpH1.JeCKOH cpopMe ("BH3YaJIH3aQH5I" pe3YJIbTaTOB paC1.JeToB) H coxpaHeHHe ,lI,aHHblx B cpaHJIhI. 
AHaJIH3 pe3YJIbTaToB. 

10.3. TunoBhle KOHTpOJIhHhle 3ap;aHUD AJID OQeHUBaHUH npu06peTeHHhix YMeHuu U 

BJIap;eHuu Ha 3aqeTe no AUCQunJIUHe 

1. Pa3pa60TaTb CPYHI<:QI10HaJIbHYlO CTpYKTYPY rrpoBe,ll,eHlliI BbI1.Jl1CJIl1TeJIbHOrO 3KcrrepHMeHTa (rro 
TeMaTIlKe 11CCJIe,ll,oBaHlliI acrrupaHTa). 
2. C03,l1,aTb TBep,ll,OTeJIbHYlO 11 CeT01.lHYlO MO,ll,eJII1 113,l1,eJII15l 11 3JIeMeHTOB TeXHOJIOrmeCKoro 
060PY,lI,OBaHlliI (rro TeMaTIlKe 11CCJIe,ll,oBaHlliI aCIlHPaHTa). 
3. I1pe,ll,CTaBUTb aJIropl1TM peweHlliI MO,ll,eJIbHbIX 3a,n;a1.J 0 ,LV3I1)KeHl1.I1 rropwH51, 0 pacrra,n;e 
rrpOU3BOJIbHOrO pa3pbIBa, 06 OTpa)KeHI111 Y,lI,apHOH BOlIHbI OT )KeCTKOH CTeHKH. 
4. I1pe,ll,CTaBUTb aJIrOpl1TM peweHllil MO,ll,eJIbHbIX 3a,n;a1.J 06 Y,lI,ape rro TOPQY )KeCTK03alQeMJIeHHOfO 
CTep)KH5l, 0 C11MMeTpH1.JHOM Y,lI,ape rro TOPQaM CTep)KH5l. 
5. I1poBeCTH aHaJIH3 3cpcpeKTI1BHOCTH rrapaJIJIeJIbHbIX BbI1.JI1CJIeHHH Ha rrp11Mepe MO,ll,eJIbHOH 3a,LJ;a1.J11 
11CCJIe,ll,OBaHlliI. 

I10JIHbIH KOMrrJIeKT BorrpocoB 11 3a,n;aHHH ,lI,JI5I c,lI,a1.J11 3a1.JeTa B cpopMe YTBep)K,ll,eHHbIx 
6UJIeTOB XpaH11TC5I Ha BhmycKalOlQ11X Kacpe,ll,pax. 
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llpHnO)!{eHHe 1 
¢OpMhl3K3aMeHaqHOHHOfO 

npOrpaMMa 
MHHOBPHAYKHPOCCHH 

<l>rAOY BO «IIepMCKHH HaQHoHaJIbHbIH KalPeJ.Wa 
HCCJIeAOBaTeJIbCKDH nOJIHTeXHHqeCKDH MexaHHKa KOMTI03HIJ;HOHHbIX H 

YHHBepcHTeT» (IIHHIIY) KOHCTPYKIJ;HH 

,lJ;HCQHnJIHHa 
«IIpHMeHeHHe cynepKoMnblOTepHblx Bb,IQIItc.llelH.HH 

B HIDKeHepHbIX pacqeTax H HayqHbIx HCCJIeAOBaHHHX» 

1 

1. CTpYKTYpa BbrqHCnHTenbHblX KOMfmeKCOB, 
pa60TbI 

(no2. ¢YfIKI\I10HaflbHYIO crpYKIYPY npoBe,n,ernrn BbILll1cnHTenbHoro 

anropHTM peIlleHIDI Mo,n,eflbHhIX 3a.n,aQ 06 y,n,ape no TOplfjl 
crep)!(IDI. 

(nO,llJmCh) 

3aBe,n,YIOm;HH Ka¢e,n,poH 

_f. 
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JIHCT perHC'rpaU;HH H3MeHemdi 

HOMep DPOTOKOJIa 

N!! 
D.D. 

COAep>KaHHe H3MeHeHHH 

3aCeAaHHH 

Ka'-lleAPbI. 

nOAIIHCb 
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