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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
y4eOHOM roy Ha 3aceqaHuu kapeapbl [IpOEKTHPOBAHUS U SKCILTyaTallMd METALTYPIUIECKUX

IIporokomor 20 . Ne

3aB. kadeapoii AT. K_opquOB

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:
-OBJIQJICHUE JOCTATOYHBIM YPOBHEM OOMIETPOPECCHOHATBHBIX W MPOQPECCHOHATBHBIX

KOMIIETCHIIN;

- OBJIaACHHUEC COBPCMCHHBIMH MCTOJaMH MHKCHCPHBIX U HAYUYHBIX pac4CTOB
2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuaa CucteMbl MHXXEHEPHBIX pacdyeToB U 1udpoBoe npoektupoBanue B CAE

porpaMMax BXOJUT B 0053aTEIbHYIO YaCcTh Y4€OHOTO IJIaHa 00pa30BaTeIbHOM POTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaumbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),

c(hopMUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

MoznenpoBaHu€e B MAIIMHOCTPOCHUH

ConpoTHBIIEHHE MaTEpUATIOB

MammHOCTPOUTEIBHBIE MaTEpUaIIbI

WNudopmaruka

HauepraTenbHas reoMeTpus 1 KOMIBbIOTEpHAst Tpaduka

OcHOBBI IM(PPOBOT0 MPOSKTUPOBAHUS METATNIOKOHCTPYKIIUH

WmxenepHsbIii 1u3aiiH 1 1u(pOBOE MPOCKTUPOBAHUE

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

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

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIMOHHOW paOOTHI
[{udpoBbie OCHOBBI B IPOTOTUMHPOBAHUU TEXHOJOTMUECKUX MALINH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st
B pesynbraTte ocBoeHUs AMCHUILIMHBL (MOAYssl) «CHCTEMBbl MHXKEHEPHBIX pPacueToB U

nuppoBoe mnpoektupoBanue B CAE mporpammax» oOydaromuiics JOMKeH 00Ianath
CJICTYFOIIIMMH KOMIICTCHITHSIMH

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

OIIK-14 CnocobeH pa3pabaThiBaTh aJrOpPUTMbl U KOMIBIOTEPHBIE TPOrPAMMBbI, IPUTOAHBIE JUIS
IPAKTUYECKOTI0 MPUMEHEHUSI.

OIlK-14.1 [TprMeHsieT OCHOBHBIE AJITOPUTMBI K PEIICHHUIO IPUKJIIaIHBIX IPOrpaMM

OIIK-14.2 Hcnonb3yeT cucteMbl IpOrpaMMHUPOBAHUS [T pa3paOOTKU KOMITBIOTEPHBIX
IporpamMm

OIlK-14.3 PazpaOaThiBaeT  KOMNBIOTEPHBIE  MPOrpamMMbl,  NPUTOAHbBIE  JJIsS

IIPAKTUYCCKOI'O IPUMCHCHU A

[IK-3 Croco0OeH BBITIONHATE Pa0OTHI O ACKU3UPOBAHHUIO, ITUPPOBOMY H (HU3HUESCKOMY
MOJICJIMPOBAHUIO TPOJIYKIIMHA METAJNTYPTHYECKOI0 MATMHOCTPOEHUSI

I1K-3.1

Breimonusier pa®oThl MO AICKU3UPOBAHUIO, HUPPOBOMY U (PHUIUUECKOMY
MOJICJIMPOBAHUIO 0OBEKTOB METAJUTYPTHUECKOTO MAITMHOCTPOCHUS

[IK-4 CrnocoGeH BBIIOAHATH pabOTHl MO LUGPOBOMY MOIECIUPOBAHUIO, BU3YyaJIHU3alHH,
NPE3CHTAllM MOJEIN MNPOAYKTa (M3aenus) U (WiIM) 3JIEMEHTa IMPOMBIIUIEHHOTO [M3aiiHa B
METAJITYPrUYECKOM MAIIMHOCTPOEHUH

[1K-4.1

Boimmonuser paGoThl Mo HUPPOBOMY MOAETUPOBAHUIO, BHU3yaIU3allUH,
MpPE3eHTAlMM  MOJENW TpoaykTta (u3aenus) ©  (WIU)  DIIEMEHTa
TPOMBIIIJICHHOTO I3aifHa B METAITTYPIrHUECKOM MallTMHOCTPOEHUH




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

YUCJIC:

— KOHTaKTHas padorta — 54,1 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeaynutopHas — 0,1 akan. yacos;

— caMocTosTeNnbHas pabora — 53,9 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKON

AynutopHast 3 =
o | KOHTaKTHas pabora E 3 ®dopma TeKyIero
=
5 B aKaJ. Jyacax 3) Bu KOHTPOJIS
Paznmen/ Tema 3 (B akan. uacax) == A . P Kon
S 3 © | caMOCTOSITENBHOW | YCIIeBaeMOCTH U
JUCIUATIIHHBI 3 g o . | xoMmeTeHIuH
@) 2 £ padoThI TIPOMEKYTOUHOM
nab. | mpakT. | 3 &
Jlek. s aTTecTaluu
3aH. 3aH. | O &
1.
1.1 Bsenenue.
WuxenepHslii aHamu3 u
KOMITBIOTEPHOE
MO/JICITUPOBAHUE.
CamocTosaTensHOe
OCHOBHBIC TIPUHLHUIBI U o
u3ydeHue yueOHon
COOTHOIICHUE YHCICHHBIX
Y HAYYHO
METO0B HMH)XEHEPHOTO
aHajau3a. IIpumepsnt fUTCPATYPBI, CobecemoBanue MK-3.1,
I/IH)KEHe.HLIX EcquIZ)B Touck IIpoBepka , [K-4.1,
eTanei/ip coe, M}E)eﬂm‘/’l B 10 AOTIONIHHTEIIEHOR I aKI;uqu():Koro OIIK-14.1,
? ere IZOMHa(};l Inventor: HEQOpMAITH II0 P 3aaHus OIIK-14.2,
P ’ L 3aJJaHHOW TeMe OIlK-14.3
pacuer BaJOB W Oceil,
TToaroroBka k
MTOIIMITHUKOB,
MPAaKTHYICCKOMY
MOCTPOCHUE H  pacyer
3a7aHUIO
3y0YaThIx, PEMEHHBIX,
LICMHBIX IIepejad, pacder| 7
OOJITOBLIX,  INMOHOYHBIX,
[UTHIIEBBIX COCAMHEHHIA.
1.2 0630p CAE
MPOTPaMM. TTopsimox CaMoCTOATETHLHOE
MpOBEJICHHUS aHau3a B u3yueHue y4eOHOH
CAE - IIporpammax. " HAyYHO
TTpuniun MeToza JINTEPATYPHI . IIK-3.1
P PaTypbl, YcrHsIi omnpoc, '
KOHEYHBIX 3JIEMEHTOB. TTouck DOBEDKA I1K-4.1,
3ajanne HaYalbHBIX U 17 24,1 | IOmMOMHUTEILHOM POBep OIIK-14.1,
N WHAUBUAYATbHBIX
IpaHUYHBIX yCIOBUI HHPOPMAIHH 10 AGOT OIIK-14.2,
Moneneit. JlonmymeHuss u 3aJJaHHON TeMe p OIIK-14.3
YIIPOLLEHUS Mozenen. IToaroroBka k
Bunst CETOK, MIPAKTUYECKOMY
penakTHpOBaHUE CETKH 3a/IaHHIO
KOHEUYHBIX 3JIEMEHTOB.




CamocrosrenbHoe
u3ydyeHue yueOHoU

1 Hay4HO
1.3 MeTonsl pacyeTos. JINTEPATYPHI, I1K-3.1,

A P N Patyp CobecemoBanue
AHanmu3 HanpsDKeHWH U TTonck MpoBenKa I1K-4.1,
nedopmanuii JleTane. 27 29,8 | momonHUTENBHO PoBep OIlK-14.1,

YHIUBHIYATBHOTO
Amnanus pe3yabTaToB HHPOPMAITHH 10 OIlK-14.2,
. 3a/1aHus
MO/ICTUPOBAHUSI. 3aJJaHHOM TeMe OIlK-14.3
ITogroroBka k
MPAaKTUYECKOMY
3aJIlaHUI0

HUroro no pazaeny 54 53,9
Uroro 3a cemectp 54 53,9 320
HToro mo quCHUILIMHE 54 53,9 3a4eT ¢ 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
TpeOOBaHUSAMHU 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 U 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 IPEAYCMOTPEHBI 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 snekrpon. ont. auck (CD-ROM). - 3arm. c¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara obparmienus: 06.09.2023).
- MakpooObeKT. - TeKcT : anekTpoHHbIH. - CBeaeHus noctynHsl Takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. I'pomoB, C. B. Mamunnas rpaduka u ocHoBbl CAIIP. OCHOBHBIC BO3MOYKHOCTH
AutoCAD 2000 : yueouoe mocodue / C. B. I'pomos, E. A. Kanamaukos. — Mocksa : MUCHUC,
2002. — 56 ¢. — Tekcr : anekTpoHHbI# // JIaHb : 31eKTpOHHO-O0nOIHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/116728 (mata ob6pamienus: 08.11.2020). — Pexxum mocrtyma: ist
aBTOPU3. MOJIb30BaTEIICH.

2. I'y3nenkos, B.H. Autodesk Inventor 2012. TpexmepHoe MOJETHPOBAaHKUE AeTANCH U
cosmanue yeprexeit. [Dnexrponnsiii pecype] / B.H. I'yzuenkos, I1.A. XKypberko. — Diek-TpoH.
nan. — M. : JIMK Ilpecc, 2012. — 120 ¢. — Pexum ngoctyna: http://e.lanbook.com/book/40001
— 3Barn. ¢ skpana.name=521.pdf&show=dcatalogues/1/1092485/521.pdf&view=true (mara
obpamienus: 23.10.2020). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIMH. - FiIMeeTcs meyaTHbIi aHaJIoT.

3. I'opbatiok, C. M. KoHcTpyupoBaHue MamimH ¥ O00OpYIOBaHUS METALTYPTUUYECKUX
pou3BoACTB. OCHOBBI TPEXMEPHOT'O aBTOMATH3HUPOBAHHOTO KOHCTPYHUPOBAHHUS JIETAICH U Y3JI0B
MallH ¢ moMonisio nporpamMmel Autodesk Inventor. Y. 2. [IpoekTupoBanue COOPOUHBIX €AMHHIIL
U aHuMaius neraneil u coopok : yueonoe nocodue / C. M. I'opbatiok, A. B. Kamenes, JI. M.
I'myxoB. — Mocksa : MUCHUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Texkcr :
anekTpoHHbi /[ JlaHb . DJJEeKTpOHHO-OmOimoteuHas  cucrema. —  URL:
https://e.lanbook.com/reader/book/2077/#1 (nara obparenus: 02.10.2020). — Pexxum gocrtyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. CaBenbeBa, U. A. MmxenepHas u kommbioTepHas rpaduka. OCHOBBI 0(hOpMIICHUS
MAaIIMHOCTPOUTEIBHBIX YepTexel Ha mpuMepe dcku3upoBanus ¢ 3D monenu neramu : yueOHOE
nocobue [mis By3oB] / WM. A. CasenbeBa, E. C. PemernukoBa, E. A. CBucryHoma ;
Marnuroropckuii roc. rexundeckuid yH-T um. I'. 1. Hocosa. - Marautoropek : MI'TY nm. I'. 1.
Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2033-0. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2908 (nara oopamenus: 13.07.2023). -
Maxkpoo0beKT. - TeKCT : aneKTpoHHBIN. - CBeieHHs 1ocTynHbI Takke Ha CD-ROM.

4. CasenbeBa, WM. A. MHmwxkenepnas u xomnbelorepHas rpaduka. Coznanue
IPOEKTHO-KOHCTPYKTOpCcKOoi gokymeHTaruu. Y. 1. COopouHslil yepTex : yueOHoe nmocodue [ams
By3oB] / 1. A. CasenbeBa, E. C. PemernukoBa, E. A. CBuctyHoBa ; MarHUTOrOPCKHIA TOC.
texHnyeckud yH-T uM. I'. M. HocoBa. - Marnuroropck : MI'TY um. I'. 1. Hocoga, 2020. - 1
CD-ROM. - ISBN 978-5-9967-2035-4. - 3arm. c¢ Tturyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MODbject/2909 (nara obparuenus: 07.09.2023). -
MaxkpooOBbeKT. - TekcT : aeKTpoHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:

1.. TIloxunmae, }O. A. KommobioTepHoe  MOAETMPOBAHHE M CO3JaHHE
IIPOEKTHO-KOHCTPYKTOPCKOM  JTOKyMEHTalluh B MalmMHOCTpoeHun cpeacrBamu  CAITIP.
WmxenepHas u komnblotepHas rpaduka B Autodesk Inventor, AutoCAD : yueOHoe nocobue. Y.
1/10. A. lloxunaes, E. A. Cuctynosa, O. M. Bepewmeii ; MI'TY. - Marauroropck : MI'TV,
2016. - 1 onektpon. onrt. muck (CD-ROM). - 3arn. c¢ tutyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/20788 (nara obparienus: 06.09.2023).
- MakpooOBeKT. - TekcT : aneKTpoHHbIH. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

HaumenoBanue N
10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Office 2007 \x, 135 o1 17.09.2007 Gecepouio
Professional
7Zip CBOOOJHO PacIpOCTPaAHICMOC 0OCCCPOUHO
Bbpaysep Yandex |[cBobGomHO pacmpocTpaHsieMoe 0ECCPOYHO
FlowVision K-93-09 ot 19.06.2009 0EeCCPOYHO
Autodesk
Inventor
Professional 2011 K-526-11 o1 22.11.2011 OeccpouHO
Master Suite
Autodesk
Simulation K-526-11 ot 22.11.2011 Seccpouno
Multiphysics
2011 Master Suite
APM
WinMachine J1-262-12 o1 15.02.2012 0eccpovHO
ACKOH Kommnac
3D .16 J-261-17 o1 16.03.2017 06eccpodHo
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHDBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchblIka
Poccuiickass  T'ocynmapctBeHHass ~— OuOnmoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Katanoru

DnekTpoHHas Oasa MepUOAMYCCKUX M3AaHui East
View Information Services, OO0 «IBUC»
[TouckoBas cucrema Axamemusi Google (Google

https://dlib.eastview.com/

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

Scholar)

DOnekTpoHHble pecypchl 6ubnnoreku MI'TY um. https://host.megaprolib.net/MP0O109/Web
I".1. HocoBa ’ ' '

HarmmonanpHast WHQOpPMAIMOHHO-aHATHUTHYECKAs

cucrema — Poccumiickuii wunmexc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MartepuanbHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

JlexunonHas ayautopusi. OcHanieHue: MynbTUMeInHbIE CPEICTBA XPaHEHUs, TIEpelaun
u npejacraBieHus nadopmanuu. 407a, 404, 297.

KomMmnbroTepHslif Kjacc: ¢ MakeToM MpOrpaMM M3 MepeyHs U BbIX0A0M B MHTEpHET u ¢
JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMaIIMOHHO-00pa30BaTeIbHYIO cpealy yHuBepcuTeTa. 407a

AynuTopuu Al CaMOCTOSATENBHOU pa0OThI: KOMITBIOTEPHBIE KJIACCHI; YUTAIBHBIC 3aJIbI
oubmmotekn: [lepcoHanbHBIE KOMITBIOTEPHI C TMAKETOM MPOTpaMM M3 TIEPEUHs, BBIXOJIOM B
NuTepHeT W ¢ JOCTyIOM B DIEKTPOHHYIO HWH(GOPMAIMOHHO-00PA30BATENbHYIO CpEAy
yHuBepcureta . 407a



[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
JUTEPATYPBHI.

[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.

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

. MopnenupoBanue mpolecca IPOKATKH, OIPEAECIEHUE 3HEPrOCUIIOBBIX IapaMeTpOB
nporecca

. HccnenoBanue HanpsKeHHO-Ae(pOPMHUPOBAHHOTO COCTOSIHUS IIITUH/IEIBHOTO YCTPOHCTBA

. Pacuert Bana Ha IPOYHOCTH

. Pacuer 3y0uarbIx nmepesnad Ha NPOYHOCTH

. Pacuer coequnenuii B CAIIP

Teopernyeckne BONPOCHI VISl CAMOCTOSITEILHOM MOATOTOBKH K 3a4eTy:
1. OcHOBHBIEC IPUHLIUIIBI TPEXMEPHOTO MOJICTUPOBAHUS

WnxeHepHbIe pacueTsl 3y0UaThiX, peMeHHbIX nepenad B CAIIP

[IpoexTupoBaHue u pacueT pa3beMHbIX coeauHeHnit B CAIIP

[IpoexTupoBanue u pacueT BajoB Ha Mpo4yHocTh B CAIIP

[TocTanoBka 3a1aun onpeieIeHUs MPOYHOCTH JCTalIN

Kakue pa3HOBUIHOCTH CETKHU UcIonb3yroTcs mpu MKD

WNuTtepnperaius pe3yabTaToB PacueToB

ITocranoBka 3agaumn Ha pacyeT MKD

MoaenupoBaHue NpOLECCOB

0. O6nactu npumenenuss CAE-cucrem

HBOOoNOoO T RWDN

Ipumepnoe npakmuueckoe 3adanue
CornacHo HCXOIHBIM JTAHHBIM Pa3padoTaTh MapaMeTPHUECKHE AETaTH HIMUHACIEHOTO

ycTpoiicTBa u cOopky y3ia. [IpoBecTn HanpsikeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS
KPECTOBUHBI.

Hcxonnble JaHHBIE

Bapuantr | namerp Jnuna
1 10 30
2 20 40
3 30 55
4 35 70
5 40 60
6 45 70
7 60 80
8 70 100
9 65 150
10 80 160
11 75 170
12 90 150
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13 100 180
14 110 200
15 120 220
16 130 250
17 140 300
18 150 270
19 160 300
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I[MPUJIOXXEHUE 2

OueHovHbIe CpeACTBA /1JI51 MPOBeAeHHs MPOMEKYTOUYHOM aTTeCcTAlUH

a) H.]IaHI/IpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMe)KYTO‘IHOﬁ arrecramum:

CTpyKTypHBI
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTCHI N

OneHouHble CpeCTBA

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

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

Ilpumepnuie éonpocel u 3a0anusn 011 3auema
e Texnuueckoe 3a7aHre Ha MPOSKTUPOBAHKUE TPOU3BOJCTBEHHOI'O O0OBEKTA.

o AJ‘IFOpI/ITM MOICIINPOBAHUA HaHpﬂ)KeHHo-I[e(i)OpMI/IpOBaHHOFO COCTOsHHUA B CpCIac
Inventor.

e OCHOBHBIC IPUHIUIBI PEIICHUS] HH)KEHEPHBIX 3a/1a4u U IMOMCK IyTeH JJIsi BRIOOpa MeTo/1a
peuieHus.

e lccnenoBanue HaNpsHKEHHO-1e(OpMUPOBAHHOT O COCTOSIHMSL ~  IIMHUHJIEIBHOIO
YCTpOMCTBA

e Pacuer Bajia Ha IPOYHOCTH

e Pacuer 3y0uaTbIX epesay Ha MPOYHOCTH

e Pacuer coequnennii B CAIIP

Ilpumepnpvle 3a0anusn 014 nPoOpadOmMKu mamepuana u nOO20MoOBKU K 3auenty:
e Pacyer Bajia Ha MPOYHOCTH
e Pacuer 3y0uaTbIX epesay Ha MPOYHOCTH
e Pacuer coenunenuii B CAIIP

OIIK-14.2: Mcnone3yeTr cucTeMbl NPOrpaMMHUPOBAHUS
111 pa3pabOTKH KOMITBIOTEPHBIX MPOrpPaMM

Ilpumepnuie 6onpocwt u 3a0anus 014 3auema
e O6nactu npuMeHerus CAE-cuctem
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OCHOBHbIE TPUHITUITBI MOACIUPOBAHUS

[TocTaHoBKa 3a/1aun OTMpEICTACHUS TPOYHOCTH JACTAIIN

[TpoBecTu pacueT Ha TPOYHOCTH CMOJICTTUPOBAHHOM JIETaIH JIETAN
Kakue pazHOBUAHOCTH CETKH UCTIONb3YIOTCS Tpu MKD
[TocnenoBarenbHOCTH pelIeHUs HHXKEHEPHBIX 3a1a4 MKD

OIIK-14.3: Pa3pabaTbiBaeT KOMIBIOTEPHBIE
[IPOTPaMMBI, TPUTOTHBIC JIJISI PAKTHYECKOTO
MIPUMCHCHHUS

IIpumepnoe npakmuunoe 3a0anue

Pa3paborate 3D — monenu neraneit mMnuHAeNs, UCIOIb3YS IPU TOM CBA3b 1APAMETPOB.
Pa3zmepot 0emaneii ceazanvt mexicoy coooil.

Cobpatp cOopKy U3 pazpaboTaHHBIX JeTaneid. PacronoXuTe Bal U TOJIOBKY IIMHHACTSA
oJ yrjioM OrpajycoB OTHOCHTENbHO Apyr apyra. [Ipm sTom neranu HE JOKHBI
nepecekarb Opyr apyra. Ban u zonoeka winunoensa é coopke 0012cHbl 8pAULAMbCA
60KpY2 ceoux oceil.

I1K-3: Crioco6eH BBIMOJIHATH pabOThI 10 3CKU3UPOBA
MalIMHOCTPOEHUS

HUI0, IU(POBOMY U (PU3UUECKOMY MOJICIUPOBAHUIO MPOTYKIIMHA METAJUTYPrHYECKOI0

[1K-3.1: BemmonHsieT paboThI 10 3CKU3UPOBAHUIO,
uudpoBoMy U HU3NUIECKOMY MOAEITUPOBAHUIO
00BEKTOB METATYPrUYECKOI0 MAITMHOCTPOCHUS

Ilpumepnuie sonpocwt u 3a0anus 01 3auema

MopenupoBanue Iporecca IPOKaTKH, OIPEACIICHHE JHEPrOCWIOBBIX MapaMeTPOB
mporiecca

MoaenupoBaHue npolecca pa3IuBKU CTalld B MPOMEKYTOUHbIN kot MHJI3

. IIpoBecTu pacuer Ha IPOYHOCTH CMOJEIUPOBAHHON JI€TaIN AETAIIU

. Kakue pa3HOBUJHOCTH CETKH MCNONb3yt0TCs mpu MKD
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. O6unactu npumenenust CAE-cucrem

. [TocnenoBarenbHOCTH pelIeHUs HHXKEHEPHBIX 3a1a4 MKD
Ilpumepnoe 3a0anue na 3aueme

[IpoBecTu aHanu3 HaMpsHKEHHO-1e()OPMUPOBAHHOIO COCTOSHUS AETAJIM, IPEICTABICHHON Ha
pucynke (Boire). [Togo6pare matepuan. [IpeanoxuTs pemeHus 1o ONTUMU3AIMH KOHCTPYKLIUU

C TOYKHU 3p€HHUA MHHHMH3allUU MACCBhl 1 Fa6apI/ITOB HU3aCIuA. O0ocHOBAaTh CBOU pEIICHUA,
HaItucaTb BbBIBO/.

UL N
b-6(2:110
5p0 2 mecma
_530 ﬁ,a;d'.
= ; ~ A1
I ANT VA -
i /\ FEOT “ “'1 f
L - 7
B
[LIZF / 28
Bi4:1)
0
o [~]0.54 fExes
!
{ If
)
4 2t |
—\'--\ TBu. 1, HACS0. 54
. 4-4(2:1)10
B 0,554

[TK-4: CriocoGeH BBITIOJIHATH pabOTHI IO MU(PPOBOMY MOJACTUPOBAHUIO, BU3yaJIU3aIlUH, IPE3ECHTAIIUN MOJIEIN MTPOIYKTa (M3/AeNus) U (WIIH) dJIeMeHTa
MIPOMBIIIJIEHHOTO IM3aliHa B METAJUTYPrUu€CKOM MAIIMHOCTPOCHUH

[1K-4.1: BemonusieT paboTsl 110 IMPpoBOMY ‘
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MOJICTTUPOBAHUIO, BU3YAIIU3AINH, TPE3CHTAIINNA MOJICITH
poayKTa (u3emust) ¥ (UJIn) JIeMEeHTa
MIPOMBIIIIJICHHOTO JU3aiiHa B METaTypPrU4eCKOM
MAaIIMHOCTPOCHUH

Ilpumepnvie 3a0anusn 013 nPoOpadOmMKu Mmamepuana u nOO20MoeKU K 3a4enty:

. MonenupoBanue ¥ aHaau3 pe3yJabTaTOB pacuera Mpolecca MPOKaTKU, ONpeiesieHue
HHEPrOCUIIOBBIX ITAPAMETPOB Mpoliecca
. AHanu3  pe3ylnbTaTOB  pacueTa  HaANpsHKEHHO-1e(OpPMHPOBAHHOTO  COCTOSIHMS

LWIAHIEIBHOIO YyCTPOKUCTBA

IIpumepHoe 3agaHue NI HHAUBUAYAJIBLHON padoOThHI:

[Toctpouts 3D Mopmens neranu, u3o0pakeHHOW Ha yepTexe. I[lpowsBecTd aHanmm3
HaIpPsDKEHHO- J1e(OPMUPOBAHHOTO COCTOSHUS ACTAM NPU MPUIOKEHUN Pa3phIBHOTO YCHIIHS B
10000H. Cpnenarb oTuYeT, NPOAHATU3UPOBATH PE3YJIbTAThl MOJCIUPOBAHMS, BbIABUHYThH

MMPpCIJIOKCHUA 110 OIITUMU3AlUU U3 ACIINA. Hpe,[[OCTaBI/ITL BU3YyAJIN3alIUIO JCTAJIN.

Z0Z00001W

TV | vl v aE

Tam

QWU U ODF0HD HEHUE SEpMENGD.

M101.00.202

dimy

oem  feceoll T

VR ]

worig Skils 20%

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

HroroBas arrectanust no AucuuiuiiHe «CHCTEMbl MHXEHEPHBIX pacueToB U LU(POBOE
npoektupoBanne B CAE- mporpammax» BKIIOYaE€T TEOPETUUYECKHE BOMPOCHI, IMO3BOJISIONINE
OLICHUTHh YPOBEHb YCBOCHHS OOYUYAIOIIMMUCS 3HAHUH, U MPAKTUYECKHE 3a/IaHUs, BBISBIISIOIINE
CTerneHb C(POPMUPOBAHHOCTH YMEHUW M BIaJEHHUH, NpOBOAUTCA B (Gopme 3adera. 3adeT Io
JAHHOM JMCHUIUIMHE TMPOBOAMTCS B YCTHOH (opme, Bkimouaer 1 Bompoc u 1 mpakTudeckoe
3aJlaHue.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3a4eMA C OYCHKOU .
— Ha OLCHKY «OTJIMYHO» (5 O6aymioB) — oOydaronuiics JeMOHCTPUPYET BBICOKUN ypOBEHb

c()OPMUPOBAHHOCTH KOMIIETCHIIMIA, BCECTOPOHHEE, CHUCTEMATHUYECKOe U TIy0OKoe 3HaHUe
yueOHOro MaTepuana, CBOOOJHO BBHITIONHSET MPAKTUYECKUE 3alaHus, CBOOOIHO OIEpUpYeT
3HAHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OICHKY «xopomio» (4 Oamna) — o0y4aroIIUICS TEMOHCTPUPYET CPEIHUIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHHUS TIPU AaHATUTUYECKUX OTIEPAIUsX, IEpEeHOCe
3HAaHWI U YMEHHI HA HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIIEHKY «YJOBJICTBOPUTEIBHOY (3 Oauia) — 00ydaromuiics IEMOHCTPUPYET TTOPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKHU, TPOSBIISETCS OTCYTCTBHE OTICIBHBIX 3HAHWUH, YMEHWH, HABBIKOB, OOYyYaIOUIUICS
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIIEHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaria) — 00yJaromuics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTUUYECKOTO MaTepuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET
MOKAa3aTh UHTEIUICEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYIOBJIETBOpUTENbHO» (1 Oamn) — oOywaromuiics HE MOXKET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSICHEHUS WH(HOpMAIMU, HE MOXKET I10Ka3aTh
WHTEJICKTYaTbHbIC HABBIKW PEIICHUS TPOCTHIX 3a]1a4.
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