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JIucr aktyanu3anuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [IpoeKTUPOBaHUS U SKCILUTYaTallud METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. IapquOB

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa i peanuzanuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapsl [IpoeKTUPOBaHUS U IKCILTyaTallud METALTyPrHYECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.T". KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
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Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapsl [IpOEKTHPOBAHUS U SKCILTyaTallMd METAUTYPIHIECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.I'. KopuyHoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto npenogaBaHus TUCIUTUINHBI SIBISETCS:

- (hOpMHUPOBAHHE KIFOYEBBIX KOMIIETCHIIHA B 00JIACTH MTPOSKTHOM

NesITeNIbHOCTH Yepe3 (POpMUPOBAHKE MIPEICTABICHHUS 00 OCHOBHBIX 3TallaX HHKEHEPHOTO

U(PPOBOrO0 MPOCKTHPOBAHUS, PACIIUPEHUE Te3aypyca M IMOHATUHHOIO ammapara B OOJIACTH
MH)KEHEPHBIX

TCXHHUYCCKUX pa3pa60T0K U O3HAKOMJICHUC C MHCTPYMCHTAJIbHbBIMU CPCACTBAMU

MOAACPIKKHN

mporecca MPOeKTHPOBAHHUS
-oBJ1aJieHre HaBbIKaMu paboTel B CAE-cucTemax

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Juctunmuaa  OcHoBbel  mudpoBoro  mpoektupoBanuss u  CAE-cuctemsr B

MAIIMHOCTPOCHUM BXOAMT B 00SA3aTENbHYI0O YacTb Y4eOHOTO IUIaHa 00pa30BaTEIbHOM
POTrPaMMBl.

I[JI?I HU3YyUCHUA JAUCHUITIIMHBI HCO6XOI{I/IMI)I 3HaHUA (YMCHI/ISI, BJIa[ICHI/ISI),

c(hopMUPOBaHHBIC B PE3YJIbTATE U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

MopennpoBaHre B MAIIKHOCTPOCHUH

ConpoTuBieHne MaTepualoB

MammHOCTpOUTENbHBIE MaTepUaIIbI

WNudopmaruka

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast rpaduka

OcCHOBBI BU3yaJIu3alli1 IPOEKTHBIX PEILICHUIN

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT

H€06XOI[I/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI
[{udpoBbie OCHOBBI B IPOTOTUIMHPOBAHUU TEXHOJOTMUECKUX MALIHH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st
B pesynbTare ocBoeHuUst IUCHUIUIMHBI (MOyJisl) «OCHOBBI IM(PPOBOTO MPOESKTUPOBAHUS

u CAE-cucteMbl B MalIMHOCTPOEHUW» OOydYamIIuics JOHKeH o0JanaTh CleayHIUMU
KOMIIETEHIIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-14 CnocoOeH pa3pabaThiBaTh aJrOpPUTMbl U KOMIBIOTEPHBIE TPOIPAMMBbI, IPUTOAHBIE JUIS
IPAKTUYECKOT0 MPUMEHEHUSI.

OIlK-14.1 [TprMeHsieT OCHOBHBIE AJITOPUTMBI K PELICHHUIO PUKJIIaIHBIX IPOrpaMM

OIIK-14.2 Hcnonb3yeT cucTeMbl IpOrpaMMHUPOBAHUS [T pa3paOOTKU KOMITBIOTEPHBIX
IporpamMm

OIlK-14.3 Pazpa0OaThiBaeT  KOMNBIOTEPHBIE  MPOrpamMMbl,  NPUTOAHbIE  JJIs

IIPAKTUYCCKOI'O IPUMCHCHU A

[IK-4 CrnocoGeH BBIIOAHATH pabOTHl MO HUGPOBOMY MOJIECIUPOBAHUIO, BU3YyaJIHU3AlHH,
IPE3CHTAllMM MOJEIN MNPOAYKTa (M3aenus) U (WiIM) dJIEMEHTa IMPOMBIIUIEHHOTO [M3aiiHa B
METAJITYPrUYECKOM MAIIMHOCTPOESHUH

[1K-4.1

Bommonuser paGoThl Mo HU(PPOBOMY MOAETUPOBAHUIO, BHU3yaIU3allUH,
MpPE3CHTAlMM  MOJENW TpoaykTta (u3aenus) ©  (WIU)  DIIEMEHTa
IIPOMBIIIJICHHOTO IW3aifHa B METAJIITYPIrMUE€CKOM MallITMHOCTPOEHUH

[1K-5 Cnocoben BbIMONHATH pabOTHl O HU(DPOBOMY MPOEKTUPOBAHUIO 3JIEMEHTOB MPOIYKTa
(M3enusA) ¢ y4eToM KOHCTPYKTHBHBIX M TEXHOJOTHYECKHUX OCOOEHHOCTEH, 3PrOHOMHYECKUX
TpeOOBaHUI B HMH)KEHEPHOM Ju3aliHEe U (PYHKIMOHAIbHBIX CBOMCTB NpOAYKTa (U3JEnHs) B
METALITYPIrUYECKOM MAalIMHOCTPOESHUH
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I1K-5.1

Brimonusier paboTsl o iudpoBOMy IPOEKTHPOBAHUIO 3JIEMEHTOB MPOIYKTA
(u3menus) ¢ y4eToM KOHCTPYKTUBHBIX M TEXHOJIOTUYECKUX OCOOCHHOCTEH,
ProHOMUYECKUX TpeOOBaHUI B MH)KEHEPHOM AM3aiiHe U (PYHKIMOHATBHBIX
CBOMCTB IPOAYKTA (U3/1€11s1) B METAJUTYprH4€CKOM MaIIMHOCTPOEHUH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 54,1 akaj. 4acos:
— ayauTopHas — 94 akaJ. 4acos;
— BHeaynutopHas — 0,1 akan. yacos;

— caMocTosTeNnbHas pabora — 53,9 aka. yacos;
— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;

dopma aTTecTaluy - 3a4ET C OUEHKON

AynuropHas § =
o | xoHTaKTHas pabota o 3 dopma TEKyIIEro
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . P Kon
S 3 ©| caMOCTOSTENbHOW | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 S . | xoMneTeH K
O Q & paboThI MIPOMEKYTOYHOM
na6. |mpakr. | €&
Tlex. . 12'g aTTecTaluuu
3aH. | 3aH. [Q &
1.
Pabora ¢
1.1 Cranpiaprsl, Vnrepher-
METOIIMYECKUE u HCTOUHIKAMIL:
HOPMATUBHBIE  MaTepHUAaIbI, c6op u ’

OKYMEHTHI .
fonyzlaomz[a}omne aHaJIN3 VYerHbll onpoc,
P “HPOPMAIIUH TT0 MpOBEpKa

MPOCKTHPOBAHHE 12 10 )
POH3BOACTEA " TEeMe 3aHATHS; NPaKTHYECKOTO
P OCBOEHHE 3agaHus
TEXHOJIOTHYECKUX MPOIIECCOB. DOEDAMMHBIX
OcHoBHbIE porp
MPOJIYKTOB,
WHXEHEPHOTEXHOJIOT NIECKHE S
METOBI IPOSKTHPOBAHUS, TeXH(I))nomﬁ
CamocrosTensHoe
u3ydeHune yaeOHon
U Hay4yHO
1.2 AnroputMmbl IPOEKTHBIX e ZT o
MPOIIECCOB u METO/IBI HI()) Hcip ’ CobecegoBanue
MIPOEKTUPOBAHUS N ITposepka MK-4.1,
7 12 19,8 | momoaHUTEIBLHON
MHKXCHEPHOTEXHOJIOTUIECKHX HHGOpMAIIH 10 WHIUBHUAYaIHHOTO MK-5.1
cucreM, 00OpyInOBaHHsS U 3a,£{a}II)HOI71 TeMe 3a/laHus
TEXHOJIOTHI
IloaroroBka k
MIPaKTHYECKOMY
3aJJaHUI0
13 Hudposoe CamocrosTensHoe
MPOEKTHPOBAHKE u3yueHue y4eOHOH
WHKCHEPHOTEXHOJIOTUIECKHX 7 HAyYHO
KOMITOHEHTOB n3aiiHa JUTEPATYPHI, VerHbi OmDoC
cpenpl, coBpemenHsle CATIIP. ITounck DOBE Kz ’
Mertonbl, HOPMEBI 1 14 10 | momonHHUTEILHOM - algnq(fCKoro
TpeGoBaHUs K 0O(hOPMIICHHIO U “HPOPMALIUH T10 p U
nojayve 3aJJaHHON TemMe
WHKCHEPHOTEXHUUECKOM ITonroroBka
4acTH MPaKTUYECKOMY
MPOEKTHOH JOKYMEHTALUH 3a/IaHHI0




14 O630p CAE cucrewm.

CamocTosTeNnbHO
Topsinok MPOBEACHHUS MsvieHIe VaeOHoi
ananmm3a B CAE - cucremax. qu A y?{o
IMpuHIMI MeTOo/la KOHEYHBIX i
JUTEPATypEI, .

3JIEMEHTOB. 3ananue Houcx VYerubiit ompoc,
HAYaJdbHBIX W  TPAHUYHBIX . MpOBEpKa IK-4.1,

o . 16 14,1 | momoJHUATEILHON
YCIOBHI MOJIeIICH. JHOpMAIHH 10 WH/IMBUAYAILHBIX IK-5.1
JlonymeHnusT M yIpoOIICHUs 3az[a}11)H0171 Tene pabor
MOJIETICH. Bupr CETOK, ToAroToBKa K
peIaKTUPOBaHKE CeTKHU HDAKTHIECKOM
KOHEYHBIX 9JIEMEHTOB. P SATIAHHIO Y
Mertozs! pacueTos.
HUroro no pazaeny 54 1539
Uroro 3a cemectp 54 53,9 320
Wroro no aucuurinze 54 53,9 3a4eT C OLCHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUIN B IPENOJABAHUN JUCLUUIUIMHBI UCIOJB3YIOTCS TPaAULIMOHHASU
MOJyJIbHO-KOMIIE€TEHTHOCTHAs TEXHOJIOTHH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
IPEeCTaBICHUH 110 KypCy MIPOUCXOAMT C UCIIOIb30BaHUEM MYJIbTUMEIUITHOIO 000py10BaHHUS.

Jlekuuy TPOXOASAT B TpamuuuoHHOW ¢(opme, B ¢dopme IeKUUii-KOHCYIbTAUH |
npobnemMHbIX Jekuuid. TeopeTuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMSX —SBISETCS
pe3ybTaTOM YCBOEHHS MOJXY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIpOCAa M IIOUCKAa IMyTed ero pemeHus. Ha JIeKUUAX-KOHCYNbTALUsAX H3JI0)KEHUE HOBOI'O
MaTepuaia CONpOBOKIAETCS IOCTAHOBKOW BOIPOCOB U JTUCKYCCHEN B IOMCKaX OTBETOB Ha 3TU
Bonpochkl. Ilpm mpoBepeHuu  Jekuuid  0co00oe  BHMMaHUE  YIENAETCS  B3aMMOCBSI3U
paccMaTpuBaeMbIX TEM M BONPOCOB ¢ JAeicTByromuMmu rocramu. IlonHoe oBianeHue
TpeOOBaHUAMHU JAHHBIX TOCTOB HEOOXOAMMO Oy-IeT CTyAeHTaM Ipu UX JajbHenIIen
CaMOCTOSITEJIbHOM IMPAKTUUECKON JESATENIbHOCTH Ha CaMblX Pa3HOOOpA3HBIX MNPEANPUATUIX
MAaIIMHOCTPOUTEIbHON U MeTajulypruyeckoi otpaciu. Ilpu paccMoTpeHun TeM JaHHOMN
JTUCHUTUTMHBL HEOOXOIUMO TPOBOAMTH JTOCTATOYHOE KOJIMYECTBO MPHUMEPOB M3 MPAKTUYECKON
JeSITeIbHOCTH BeIyLIUX MPEANpUsATH ropoaa, peruona u Poccuu, a Takke MCIOJIb30BaTh OIBIT
U3BECTHBIX MMPOBBIX JMJIEPOB B O0OJACTH MAIIMHOCTPOECHMUSI M MeTajutypruu. g storo
HE00X0/IMMO paccCMOTpPEHHE MaTepuaroB OOHOBIECHHOM IedaTH, MH(OPMAIMOHHBIX MHCEM
NpeNIpUATHH, a Takke nHpopMauu Meaua u3gaHuil.

[Ipu mpoBeneHMH NPaKTUYECKMX MU JJAOOPAaTOPHBIX 3aHATUN HCHOJB3YIOTCA padoTa B
KoMmanje 1 MeTosl I T, B mocTarouHoM 00beMe HCIOIB3YIOTCS UMEIOIINEC MOEITH, 00pa3Ibl U
3JIEMEHTHI PA3JINYHOT0 000PYI0BAHUS, IUIAKATHL, PoTOrpaduu U pa3gaToyHble MaTepHAIbL.

CamocrosiTenbHast padoTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MTOATOTOBKU JIOMAIIHUX
3aJlaHUi, NIPU PELICHUH 33Jad Ha MPAKTUYECKUX 3aHATHSIX, IPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam 1 UTOTOBO aTTECTAIUH.

Jlig n3ydeHus: IUCUUIUIMHBI TPEAYCMOTPEHBI MPAKTUYECKUE 3aHATHS B MHTEPAKTUBHOMN
dopme.

[IpakTuueckue 3aHATHS TPOBOIATCS JJs 3aKpEIUIEHUs W yIIIyOJIeHHWs 3HAHUH,
MOJYYEHHBIX CTY/AEHTaMM Ha JIEKIMSAX U JOJDKHBI CIOCOOCTBOBATH BHIPAOOTKE Y HMX HAaBBIKOB
MIOCTAaHOBKH, (OpMaM3allUM, TOCTPOEHUS OJIOK-CXeM NPUHATHSA PELIeHUH, MOCTpOeHHE
TBEPIOTEIBHBIX MOJICNICH M peann3aluy pelieHui ¢ moMoripio nakera Autodesk Fusion 360,
Autodesk Inventor .

B ocBoeHMM IUCUUIUIMHBI MHBIMJAMHU M JINLAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3/10pOBbs 00JIBILIOE 3HAYCHUE UMEET UHANBHIyalIbHAsl KOHCYJIbTallMOHHAs padoTa.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. TloxwmmaeB, }O. A. KomnbioTepHoe  MOJETUpOBaHME W CO3JaHHE
IIPOEKTHO-KOHCTPYKTOPCKOM ~ JTOKYMEHTalMuh B MalmMHOCTpoeHun cpeacrBamu  CAITIP.
WNmxenepHas u komnblotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe nocobue. Y.
1/10. A. Iloxunaes, E. A. CBuctynoBa, O. M. Bepemeii ; MI'TVY. - MarHutoropck :



MI'TY, 2016. - 1 osnekrpon. onrt. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nata obpamienus: 06.09.2023). -
MaxkpooObeKT. - Tekcr : aeKTpoHHBIN. - CBeaeHus nocTynHbl Takke Ha CD-ROM.

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Topbatrok C.M., Kamener A.B., I'myxoB JL.M. KoncTpyupoBanwe MamuH Hu
000py/I0BaHUsI METAJUTYPTUUYECKUX MMPOU3BOJICTB. B 2 X ToMax [DIeKTpoHHBIN pecypc]: yIeOHUK.
— MWzpatensctBO «JlaHb» OnexkTpoHHO-OMONMHMoTeyHass cucrema, 2008. Pexum mpocryma:
http://e.lanbook.com/books/element.php?pll_id=2077&Ilogin-failed=1

3ari. ¢ ’KpaHa.

2. I'pomos, C. B. Mammnnas rpaduka u ocHoBbl CAIIP. OcHOBHBIE BO3MOKHOCTH
AutoCAD 2000 : yueonoe mocobue / C. B. I'pomos, E. A. Kanamuukos. — Mocksa : MUCHUC,
2002. — 56 c. — Tekcrt : anextponnsbiid // Jlanp : anekTpoHHO-OMbIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/116728 (mata ob6pamenus: 08.11.2020). — Pexxum goctyma: st
aBTOPU3. I10JIb30BATEIIECH.

3. I'ysuenkos, B.H. Autodesk Inventor 2012. TpexmepHoe MOJICITUPOBAHUE JIeTalel U
cosnanue yepTexeid. [dnekrponnslii pecype] / B.H. I'y3nenkos, I1.A. XKypOeHko. — D1ek-TpoH.
nan. — M. : JIMK Tlpecc, 2012. — 120 c. — Pexxum noctyma: http://e.lanbook.com/book/40001
— Barn. ¢ skpana.name=521.pdf&show=dcatalogues/1/1092485/521.pdf&view=true (marta
obpamienus: 23.10.2020). - MakpooObeKT. - TEKCT : 3JeKTPOHHBIMH. - FIMeeTcst meyaTHbIi aHaJIor.

B) MeToanyeckue yKazaHus:

1 TIloxwmmae, }O. A. KomnbeoTepHoe  MOACIHUPOBAHME U CO3/IaHUE
IPOEKTHO-KOHCTPYKTOPCKOM ~ JOKyMEHTallud B  MamuHocTpoeHun cpeactBamu  CAIIP.
WmxenepHas u komnbiotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe nmocodue. Y. 1
/1O. A. Tloxunaes, E. A. Cuctynosa, O. M. Bepewmeii ; MI'TY. - Maruuroropck : MI'TY, 2016.
- 1 opekrpon. onr. jguck (CD-ROM). - 3Barnm. ¢ tutyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara oopamienus: 06.09.2023). -
MaxkpooOBbeKT. - TekcT : aeKTpoHHBIN. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OO0HO pacmpocTtpansemoe [10 OCCCPOUHO
Bbpaysep Yandex |cBoGoaHo pactpoctpansemoe I10 0EeCCPOUIHO
FlowVision K-93-09 ot 19.06.2009 0ECCPOYHO
Autodesk Inventor

Professional 2011 |K-526-11 o1 22.11.2011 6eccpodHo

Master Suite




Autodesk

Simulation

Multiphysics 2011 K-526-11 o1 22.11.2011 OeccpouHO

Master Suite

?O'Dl'\(;' WinMachine | »65 12 o1 15.02.2012 GeccpodHo

ACKOH Kowmnac

3D 516 J-261-17 o1 16.03.2017 0eccpovHO
HpO(l)eCCI/IOHaJILHbIe 633]:1 JAaHHBbIX " I/IHq)OpMaIII/IOHHLIe CI[paBO‘leIe CUCTEMBbI

Hassanue xypca CchlIKa
Poccuiickas  I'ocynapctsennas  Gnbnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DneKkTpoHHas 0a3za nepuoAnYecKux u3ganui East
View Information Services, OO0 «IBUC»
ITouckoBas cucrema Akagemus Google (Google

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

Scholar)

OnekTpoHHble pecypcbl oubnuoreku MI'TY um. https://host.megaprolib.net/MP0O109/Web
I".1. HocoBa ) ) '

HanmonaneHass MHGOPMAITMOHHO-aHATTUTHIECKAS

cucreMa — Poccuiickuii  ungeke Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

Jlexunonnas aynutopus. OcHamenue: MynbTUMEIUHBIE CPEICTBA XPaHEHUS,
nepeaaun u npeacrarineHus napopmanuu. 407a, 404, 297.

KomMmnbrorepHslii Knacc: ¢ MakeToM IpOrpaMM U3 IIEPEeYHst U BbIXOAOM B VIHTEpHET u ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely yHUBepcuTeTa. 407a

AyauTOpUU IS CAaMOCTOSITEIBHOW pabOThI: KOMITBIOTEPHBIE KJIACCHI, YATAIBHBIE 3aJTbI
oubnuoreku: IlepcoHanbHble KOMIBIOTEPHI C MAKETOM MPOTPaMM M3 TEPEYHS, BBIXOJIOM B
NHTepHeTr M ¢ JOOCTymOM B DJJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pA30BaTEIbHYIO Cpeay
yHuUBepcureTa . 407a
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[NPMJIOXEHUE 1
Y4yeOHO-MeTOAUYEeCKOe 0O0ecTeYeHHe CAMOCTOATEIbLHOMH padoThl 00y4Yarommxcst

CamMocTosATeIbHOE N3ydYeHNE YUeOHON U Hay4HOM JINTEpATyphl 10 TEMaM pa3esioB
YUTAEMOM JUCLHUIUIMHBL  3aKJIF0YAETCSl B OCBOEHUHU COOTBETCTBYIOIUX Pa3eiIOB OCHOBHOM
JIUTEPATYPBI.

[TonroroBka K MpaKTU4YECKUM 3aHATHAM 3aKI0YACTCSA B U3YYEHUN TEOPETUUECKHUX
pa3/ienoB UCTOYHUKA | METOAMYECKUX yKa3aHUH, 0()OPMIIEHUHN OTYETOB MO BBIOJIHEHHBIM
paboTaM M K NOArOTOBKE UX K 3alLlUTE.

Ilpumepnule 3a0anusn 0131 npopadomKu mamepuaia u nOO20MOBKU K 3auemy:

. Bunst CAE-cucteM, NpuMeHSI€MbIX B MAITHHOCTPOCHUHT

. MopenupoBanue Ipolecca IPOKATKH, OIPEAECICHHE SHEProCHIIOBBIX I1apaMeTpPOB
mporecca

. MopaenupoBaHue npoliecca pa3auBKU CTaIH B IPOMEXYTOUHbIM koBil MHJI3

. MogenupoBanue adpoIMHAMUKHU ABHKEHUST 00BEKTa

Teopernueckue BONPOCHI AJIsl CAMOCTOSATEIbHOI MOATOTOBKH K 3a4€Ty:
OCHOBHBIE IPUHIUIIBI MOAECIUPOBAHUS

[TocTanoBka 3a1aun onpeieIeHUs MPOYHOCTH JACTalIN

Kakue pa3HOBUIHOCTH CETKHU UcCIonb3yroTcs mpu MKD
WNuTtepnperaius pe3yabTaToB PacueToB

ITocranoBka 3agaum Ha pacyeT MKD

MopenupoBaHue MPOLECCOB

O6nactu npumenenust CAE-cucrem

NoabkowhE

3aganue . [IpoexTHpoBanue 3y04aThIX nepenay

Bemonnute 3D —Mozens mecTepHu, NpeACTaBICHHOW Ha pUC., U pa3paboTaTh A LIECTEPHU
3D-monens 3ybuaTtoro koneca. IlepemarouHoe oTHomieHue mnapel paBHO 2. Ilpegycmorpersb
BBINOJIHEHHE IMTOHOYHOTI'O 11a3a B 3y04YaToM KoJjece.
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3ananue . [IpoekTpoBaHNe peMEHHBIX, LIEMTHBIX Iepeaay.

CormacHO WCXOJHBIM JIAHHBIM CIPOCKTHPOBATh M PACCUYUTATh MEMHYIO WM PEMEHHYIO
(3yOuaTtyro mepenady), paclojOKEHHYI0O Ha OBICTPOXOAHOM Baly 3yOuaToil mepemadu ( C
MPEABIYIIETO 3a/TaHHS)

Huoueuoyanvnule 3a0anus

CryneHTaM BBIJAeTCs MHAWBUIYAIbHOE 3aJjaHHE IO MPOEKTHPOBAHUIO TEXHUUYECKH CIIOXKHOIO
coopouyHoro ysia (oOopydoBaHMs, MalMHBI). TpelOyercd co3gaTh TPEXMEPHYIO COOpPKY,
cocTosen u3 moacO0poK, co31aTh GOTOPEATUCTHUYHOE N300paKEHUE, aHUMAITUIO PAaOOTHI BCETO
O6OPYJIOBaHI/I$I CO CJIOXHBIM JBWKCHHEM KaMEpbl, NMPUMCHCHUCM OCBCIICHUS. HpOI/ISBGCTI/I
pacuet neranu coopku metogom KO, Pa3zpaboTaTh pabodyro TOKyMEHTAIUIO.

Ilpumepnvie memovt UHOUBUOYATILHBIX 3A0AHUIL:
PazpaboTka MaHHMYISATOpA 3aMIUTHONM TPYOBI CTAIb-KOBIIIA
Pazpabotka Tenexku cramb-koBma MHJI3
Pa3zpaboTka Tenexku mpoMeXxyTOYHOTO KOBIIIA
Pazpabotka ponmmkoBoit cexiinun MHJI3

Pa3paboTka TsHyIIe-IPaBUILHON MALTMHbI
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Pa3zpaboTka X0IoAMIbHIKA 3ar0TOBOK

Pa3paboTka MammHBI Ta30BOM PE3KH
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I[MPUJIOXXEHUE 2

OueHovHbIe CpeACTBA /1JI51 MPOBeAeHHs MPOMEKYTOUYHOM aTTeCcTAlUH

a) H.]IaHI/IpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacTBa AJIsl IIPOBECACHUNA l'[pOMe)KYTO‘IHOﬁ arrecramum.:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

OIIK-14: Criocoben pa3pabaThiBaTh aJITOPUTMBI U KOMITBIOTEPHBIE TPOTPAMMBI, TPUTOJHBIE IS TPAKTUYECKOTO IPUMEHEHUSI.

OIIK-14.1: [IpumeHsieT OCHOBHBIE aJITOPUTMBI K
PELIECHHIO MPUKJIAHBIX TPOrpaMM

Ilpumepnuie éonpocel u 3a0anusn 011 3auema

e Buasl CAE-cucteM, NpUMEHsSEMbIX B MAIIIMHOCTPOSHU T

[

e TexHuueckoe 3aaHNE HA MPOCKTUPOBAHUE TPOU3BOJICTBEHHOTO OOBEKTA.

o AJ‘IFOpI/ITM MOJCIUPOBAHUS HaHp}I)KeHHO-I[e(i)OpMI/IpOBaHHOFO COCTOsIHUA B CpCac
Inventor.

e OCHOBHbIE IPUHLHMIIBI pEIIEHHUs] MHKEHEPHBIX 33/1a4 M MIOUCK IyTel i BbIOOpa MeToa
peuieHusl.

Ilpumepnuie 3a0anusn 0131 npopadomKu mamepuaia U nOO20MoOBKU K 3auemy:
e Pacyer Bajia Ha MPOYHOCTH
e Pacuer 3y04aThIX mepeaay Ha MPOYHOCTh
e Pacuer coequnenuii B CAIIP

OIIK-14.2: Ucnonb3yeT CUCTEMBI IPOTPaMMHUPOBAHUS
111 pa3pabOTKH KOMITBIOTEPHBIX MPOrpaMM

Ilpumepnuie éonpocel u 3a0anusn 011 3auema
MonenvpoBanue mpolecca IPOKATKH, ONPEAECICHUE DHHEPrOCUIIOBBIX I1apaMETPOB
mporecca
MonenupoBaHue npolecca pa3jnuBKU CTaad B IPOMeEKyTouHbIN koB1 MHJI3
MonenrpoBaHue a3poJUHAMUKH JABHKEHUSI 00BEKTa
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* HccnenoBanue HanpsHKEeHHO-1€(OPMUPOBAHHOTO COCTOSIHUSA HINMUHAEIBLHOTO YCTPOWCTBA
* Pacuer Basia Ha IPOYHOCTH

* Pacuer 3y0uarbIX epesay Ha MPOYHOCTD

¢ Pacuer coenqunenuii B CAIIP

3aganue . [IpoexTupoBaHue 3y04aThIX nepegay

Bemonuute 3D —Mozens mectepHu, MPEACTaBICHHON Ha pHC., U pa3padoTaTh Ui IIECTEPHH
3D-monens 3y0Ouaroro koseca. Ilepematounoe oTHomeHue mnapsl paBHO 2. IIpemycmorpers
BBINOJIHEHHUE ITIOHOYHOTO 11a3a B 3y04YaToM KoJjece.
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OIIK-14.3: Pa3pabaTeiBaeT KOMITbIOTEPHBIE Ilpumepnuvie éonpocwl u 3a0anusn 014 3auema
MIPOTPAMMBI, TPUTOTHBIE ISl TPAKTHYECKOTO
IIPUMEHEHUS Ob6nactu npumenenuss CAE-cucrem

e  OCHOBHBIE MPUHIIUITBI MOJACITUPOBAHUS
e [locranoBka 3a1auu onpeeeHUs MPOYHOCTH JACTAIN
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e [IpoBectu pacyer Ha MPOYHOCTH CMOJAEIMPOBAHHON JETAIM ETaIN
e Kakue pa3HOBUIHOCTH CETKH UCIOIL3YIOTCSA pu MKD
e [locnenoBarenbHOCTh pelIEHU HHXEHEPHBIX 3a7a4 MKD

Hpumepnoe npakmuueckoe 3a0anue

1. pazpabotars 3D -mozmenu u 3D cOOpKu I IBYX PSAAOB IMapaMeTpHuecKux pasmepos. K
OTBETY Ha 3a/laHue MPHJIOKHUTH (POTO MOAETICH NBYX KYJIauyKoB (Ha3BaTh KyJauok 1 u Kymnadok 2);

2. MMPOBECTU JUHAMUNYCCKOC MOJACIIMPOBAHUC JIS ABYX BAPHAHTOB NAPaAMCTPUICCKUX I[GTaHeﬁ
MECXaHHU3Ma.

3. Co3path /1Ba BUACOPOIUKA pabOThI OTYYEHHBIX KYJIaUYKOBBIX MEXaHU3MOB B (popmarte avi.
Buneoponuku npuiiokuth B pa3zaen "oTBET Ha 3a/1aHue’.

xauwdah |~ 0-¥onouhix

02

02/3.
s

Tapamempusecxas demans xynavox. llapanempuseckue paweps: 01, DZL, B

kynavok-01-14epmex

it
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3aganue . Pacuer HanpsiKeHHO-1e()OPMHPOBAHHOI0 COCTOSTHUSI TEXHMYECKHX 00bEKTOB
B cpeae Autodesk Inventor , ¢ ucmosib30BaHneM cpeabl IHHAMHYECKOT0 MOAeTHPOBAHMS 1
cpeAbl AaHAJIN32 HANPSZKeHU .

[TpoBecTr aHanu3 HaMpsKEHHO — Ae()OPMUPOBAHHOTO COCTOSIHMS KyJauka M TOJKAaTes,
pa3paboTaHHBIX B TMpeablaylieM 3afgaHud. [IpoBecTH JUHAMUYECKOE MOJICIMPOBAHUE
KyJIauYKOBOTO MEXaHH3Ma C 3a/laHueM Harpy3Ku: KpyTALIMid MOMEHT Ha Kynauke SOH*m, OceBas
Harpy3ka Ha tosikarene - 2000H. BoimonHuTe aHanu3 HanpsbKeHUM JAeTajieil: Kynnauka u
TOJIKATEINsl JIISl JIBYX Pa3lMYHBIX IIOJIOKEHUH KynadykoBoro mexaHm3ma. COCTaBHTH OTYET,
caenaTh BBIBOA O paboTocrmocoOHocTH aeraneid. OTUeT mo aHanu3y MpeaocTaBUTh B (opmare
doc, ¢ BeIBoiaMu 0 paboTocriocobHocTH fnetaneid. [IpuBectu kapTuHbI HanpsbKeHU Mo Musecy,
Ko uLreHTaM 3amaca MpOYHOCTH.
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[1K-3: Crioco6eH BBIMOIHATH paboTHI 110 3CKU3UPOBAHUIO, IU(POBOMY B (HPHU3MYECKOMY MOJICIUPOBAHUIO MPOTYKIIMHA METAJUTYPIHYECKOTO

MAaIlTMHOCTPOCHM

[1K-3.1: BemosHsieT paboThl 110 3CKU3UPOBAHUIO,
udpoBoMy U (HU3MIECKOMY MOACITUPOBAHUIO
00BEKTOB METAJUTYPTrUY€CKOr0 MATMHOCTPOCHUS

Ilpumepnuie éonpocel u 3a0anus 011 3auema

. MonenvpoBanue mpolecca IPOKATKH, ONPEIEICHUE HHEPrOCUIIOBBIX I1apaMETPOB
npoiecca
. MopenupoBaHue mpoliecca pa3iuBKU CTAIH B MPOMEXyTOUHbIN koBi1 MHJI3
. IIpoBecTu pacuer Ha IPOYHOCTH CMOJIETUPOBAHHON JI€TaIH AETAIN
. Kakue pa3HOBUIHOCTH CETKH HCTONb3ytoTes npu MKDO
. O6nactu npumenenust CAE-cucrem
. [TocnenoBarenbHOCTh pelIEHUs] MHKEHEPHBIX 3a1a4 MKD

Ilpumepnoe 3a0anue na 3aueme
3ananue . [IpoexkTupoBaHue peMEHHBIX, LIEMHBIX NIepeay.

CornacHO HUCXOJHBIM JAaHHBIM CIIPOCKTHUPOBAaTh M PACCUUTATh LEMHYI WIA PEMEHHYIO
(3y0uaryro mepenady), pacloJIOKEHHYIO Ha OBICTPOXOJHOM Bally 3yOdaroit mepemauu ( ¢
TPEbIAYIIErO 3a1aHus)

Huousuoyanvuvie 3a0anusn

CryneHTaM BBIJAETCS WHAWBHIYAIBHOE 3aJaHHE MO MPOEKTHPOBAHUIO TEXHUYECKU CIIOKHOTO
cobopouHoro y3na (oOopymoBaHMs, MalIuHb). TpebyeTcss co3aaTh TPEXMEPHYIO COOpKY,
cocTodlIel U3 MoacOopoK, co31aTh GOTOPEATUCTUYHOE H300pakeHHEe, aHUMALIUIO PabOThl BCErO
000pyIOBaHUSI CO CIOXKHBIM JIBUXKEHHEM KaMephl, NMpUMEHeHueM ocBeleHus. [IpousBectu
pacuer aetanu coopku merogom KD. Pazpabotars pabouyro J0KyMEHTALHIO.

Ilpumepnvie memovt UHOUBUOYAILHBIX 3A0AHUIL:

PazpaboTka maHUIYIATOpA 3aTUTHON TPYOBI CTAIH-KOBIIIA

Pa3paboTka Tenexku cranb-kosima MHJII3
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Pa3paboTka TesnexKu mpoMeKyTOYHOTO KOBIIIA
Pazpabotka ponukoBoii cexiuun MHJI3
PazpaboTka TaHyIIe-paBUILHOW MAIIUHbI

Pa3paboTka x01011uIbHUKA 3aTOTOBOK

[TK-4: CriocoOeH BBITOJHATE Pa0OTHI IO TU(GPOBOMY MOACITUPOBAHUIO, BU3YAITH3AINH, IPE3CHTAIIMH MOACIH MPOAYKTa (M3Aenusl) i (WIH) DJIeMEHTa
MTPOMBIIIJICHHOTO JIM3aiiHa B METAJUTyPrHY€CKOM MAllIHHOCTPOSCHUU

[1K-4.1: Bemonaset paboTsI 10 UGPOBOMY
MOJICTTUPOBAHUIO, BU3YAIIU3AIMH, TPE3CHTALIUN
MOJICJIA MPOAYKTA (M3eus) U (W) dJeMeHTa
MIPOMBIIIJICHHOTO JU3aiiHa B METaNTypru4ecKoM
MalIHHOCTPOCHU U

Ilpumepnuvie 3a0anusn 014 nPOpadOMKu Mmamepuana u nOO20MoOEKU K 3auemy:

. MogenupoBanue M aHaIU3 pe3ylabTaTOB pacyeTa IpoLecca IPOKATKH, ONpelesICHHE
HHEPrOCUJIOBBIX [TapaMETPOB Mpolecca
. AHanu3  pe3yiabTaTOB  pacueTa  HaMpsOKEHHO-AE()OPMUPOBAHHOTO  COCTOSHUS

MIMMHACIBHOI'O YCTpOﬁCTBa

Huousuoyanvuwie 3a0anusn

CTy,JIeHTaM BbIAACTCA WHAWBUAYAJIBHOC 3aJaHHUC IO IMPOCKTUPOBAHUIO TCXHHUYCCKU CJIIOKHOI'O
coopouHoro ysna (obopynoBaHus, MammHbl). TpeOyeTcss co3maTh TPEXMEPHYIO COOPKY,
cocTosen u3 moacOopok, co3aaTk (HOTOPEATUCTUIHOE H300paKEHNE, AaHUMAIIMIO PaOOTHI BCETO
000py/OBaHUsI CO CIOXKHBIM JBMKEHHEM KaMmephbl, MpUMEHEeHHeM ocBemeHus. [IpousBectu
pacueTt aeranu coopku MmeronoM KO. Pazpaborars pabouyro JOKyMEHTAIIHIO.

Ilpumepnvie memovt UHOUGUOYATILHBIX 3A0AHUIL:

Pa3paboTka maHUIYIATOpA 3aTUTHON TPYOBI CTAIH-KOBIIIA

Pa3zpaboTka Tenexku cranb-koBma MHJI3

20




Pa3paboTka TesexKu MpoMeXyTOYHOTO KOBIIIA
Pazpabotka ponukoBoii cexiuun MHJI3
PazpaboTka TaHyIIe-paBUILHOW MAIIUHbI

Pa3paboTka x01011uIbHUKA 3aTOTOBOK

21




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

HroroBass arrectanmss mno jucuuiuimHe «OCHOBBI IM(POBOro MPOSKTHPOBAHHUS U
CAE-cucreMbl B MAIIMHOCTPOSHHM» BKIIIOYAET TEOPETUYECKUE BOIPOCHI, TO3BOJISIOIINE
OLCHUTL YPOBCHBbL YCBOCHHUA O6y‘-IaIOH_[I/IMI/IC$I 3HaHHﬁ, U IMPAKTUYCCKUC 3adaHUs, BBIABJIAIOIINC
CTerneHb C(pOPMUPOBAHHOCTH YMEHUH M BIaJEHUH, MPOBOAUTCA B ¢opMme 3ayera. 3adeT Io
JAHHOM TUCHIMIUIMHE POBOAMTCS B YCTHOH (popme, BKIIIOUAET 2 BOIpoca.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3A4eMaA C OYEHKOI:
— Ha OLIEHKY «OTJIM4YHO» (5 0ayioB) — 00y4arouuiicss 1eMOHCTPUPYET BBICOKHI YPOBEHb

c(OPMUPOBAHHOCTH KOMIIETCHIIM, BCECTOPOHHEE, CHUCTEMATHMUYECKOE U TIy0OKoe 3HaHUE
yueOHOr0 MaTepuana, CBOOOTHO BBHITIONHSET MPAKTUYECKUE 3a/aHus, CBOOOIHO OIEpUPYeT
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OICHKY «XOpomio» (4 Oamia) — oOyJarIUNCS JEMOHCTPUPYET CPEAHHA YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATUTUYECKUX OTIEPAIUsX, IEpeHOCe
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/IOBJIETBOPUTEIILHOY (3 Oaiia) — 00ydJaronuicsi IEMOHCTPUPYET MTOPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJIbHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTICIBHBIX 3HAHWUH, yYMEHWW, HABBIKOB, OOyYaIOIIUICS
WCTIBITBIBACT 3HAYUTEIIBHBIC 3aTPYJHEHUS MPH ONCPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU TPU HUX
MIEPEHOCE HAa HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEYJOBJIETBOPUTEIBHOY (2 6ayuia) — o0yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
MOKAa3aTh UHTEIVIEKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1ad.

— Ha OIIEHKY «HEYyIOBIeTBOpUTEeNbHO» (1 Oamn) — oOyyaromuiicss He MOXET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOPMAIMU, HE MOXKET I10Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.
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