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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

Pabouas mporpamma nepecmoTpena, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [IpOeKTUPOBAHUS U IKCILUTYaTAllMA METALTYPTHUSCKUX

[Iporokom ot 20 . Ne

3aB. kadeapoi AlT. K_opquOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Llensmu npeniotaBaHus JUCIUILIHHEL «MoOennpoBaHye B MAIIHHOCTPOCHHUN SIBIISIOTCS:
OBJIAJICHUE COBPEMEHHBIMU METOAMH PacueTa ¥ MOJICIMPOBaHUsI OOBEKTOB U MIPOLIECCOB Ha 0ase
nporpamMmmuoro nakera Kommac-3D; oBnaneHue J0CTaTOYHBIM YPOBHEM IPO(ECCHOHAIBHBIX
KoMmreTeHmii B coorBercTBHUM ¢ Tpeboanusmu PI'OC BO mno nampasnenuto 15.03.02
TexHoMOrMUeCKHe MAIIMHBI U 000PYIOBaHUE

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa MojenupoBaHie B MalIMHOCTPOEHUHM BXOJUT B 00s3aTelbHYI 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

HauepraTenbHas reoMeTpus 1 KOMIBbIOTEpHAst Tpaduka

ConpoTuBieHnEe MaTepUaloB

BBeneHune B HanpaBiieHUE

WNudopmaruka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka Kk cade u cjaua rocyJapCTBEHHOT0 SK3aMeHa

[TonroToBka K npoueaype 3aluThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

PeBepcuBHBIN NHKUHUPUHT

[IpoekTHas AeATENbHOCTD

HNnxenepHsblil 1u3aiin

3 Komnerenuuu ody4aromerocs, popmMupyemMsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynbrare ocBOEGHHS JUCHUILIHHEL (MOAYs) «MoienupoBaHre B MAIIMHOCTPOCHHUM
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-14 CnocobeH pa3pabaThiBaTh aJrOPUTMbI U KOMIIBIOTEPHBIE TPOIPAMMBbI, IPUTOAHBIE JUIS
IPAKTUYECKOI0 MPUMEHEHUSI.

OI1K-14.1 [IprMeHsIeT OCHOBHBIE AJITOPUTMBI K PEHIEHUIO IPHUKJIAIHBIX IPOrpaMM

OIIK-14.2 Hcnonb3yeT cucTeMbl IpOrpaMMHUPOBAHUS [T pa3paOOTKU KOMITBIOTEPHBIX
IPOrpaMm

OIlK-14.3 Pa3pabaTbiBaeT ~ KOMIBIOTEpHBIE  MpPOTrpamMMbl,  NPUTOJHBIE  JJIS
IIPAKTUYECKOr0 IPUMEHEHUS

[TIK-3 CrnocoOeH BBITIOMHATH PAa0OTHI MO 3CKU3WPOBAHHIO, TPEXMEPHOMY MOJCIUPOBAHHUIO,
(bU3UYECKOMY MOJICTUPOBAHUIO IPOAYKITUU

[1K-3.1 BrimonHsieT paboThl MO ACKU3UPOBAHUIO, TPEXMEPHOMY M (PU3UUECKOMY
MOJICIIMPOBAHUIO 0OHEKTOB MAITUHOCTPOCHUS

[1K-4 CrniocobeH BBIMONHATH pabOThl MO KOMIIBIOTEPHOMY MOJIEIMPOBAHUIO, BHU3YalIHU3allH,
IIPE3EHTALMH MOJIENIH IPOAYKTA (M3/1e11sl) ¥ (MJIM) 2JIEMEHTA IPOMBIIIIEHHOTO AU3aiiHa

[1K-4.1 BrimonasieT paboThl IO KOMIBIOTEPHOMY MOJISTHPOBAHUIO, BU3yaTU3alliy,
MPE3CHTAIMK  MOJENW  TpoaykTta (u3aenus) W (WIU)  DJIEMEHTa
MIPOMBIIIJIEHHOTO TM3aiiHa




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,2 akaj. 4acos:

—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 0,2 akaJl. 4acoB;
— caMocTosTenbHas padora — 198 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 7,8 akaj. yac
dopma aTTeCTaI|H - 3a4€T C OLCHKOM, 3a4eT

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema g | (paxan uacax) £ B . P Kon
> S ©| caMOCTOSITeNIbHOM | ycIeBaeMOCTH U
JUCIUIUIUHEBI = [ ., | KoMIeTeHIH
2 £ paboThI MIPOMEKYTOUHOH
nab. | mpakrt. [ 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. (O
1.
11 Bsenenue. Crpykrypa CamocTosTenbHOe
JTUCIUIUINHEI, €€ IeJb M 3aJadvH. n3yJdeHue
OCHOBHBIC TEHJECHIMU BHEAPEHUS yueOHO 1 Hay4yHO K31
KOMITBIOTEPHBIX TEXHOJIOTHIA 25 | 60 TUTEepaTypPHI, VYerHbIi ompoc K 4'1’
MaIIUHOCTPOCHUH. ' pabora c (cobecenoBanue) OIK 1 4’1
ABTOMaTH3aLMsI KOHCTPYKTOPCKOH KOMITBIOTEPHBIMH '
HOATOTOBKH IIPOU3BOJICTBA 00y4aromuMu
(KIIID). Mpo-TpaMMaMu
1.2 UmxeHepHBId aHAIU3 W CamocToATenbHOE
KOMITBIOTEPHOE  MOJICIMPOBAHKE. | o n3yveHue
OcHoBHbIE TTPUHLIMATIBI " yueOHO 1 Hay4HO
COOTHOIIICHHE YHCIIEHHBIX JUTEPATYPEI,
[IpoBepka
METOJI0B HMHXXEHEPHOIO aHalu3a. pabora ¢ .
UHMBUTYATBHON
KommnexkcHsie pemenust 3amad KOMITBIOTEPHBIME o TIK-3.1,
25 | 78 MPaKTHIECKON
ONTUMAIBHOTO IPOEKTUPOBAHMA. 00y4aromuMu AGOTHI IK-4.1
Mertoapt BU3yaJTU3aLUHI B po-TpaMMaMH, P ’
cobecenoBaHNe
CHCTEMaX HMH)XXEHEPHOro aHalu3a. BBITIOJIHCHUE
Omubku UIeaT3alHH. WHIUBHAYAIHHOT
IlorpemHocTd  MOAEIUPOBAHMUS. 0 IIPaKTUYECKOr0
IIpuHsTHE TPOSKTHOTO PEIICHHSI. 3agaHus
[K-3.1,
1.3 Uroro 3a cemecTp Koncynpranus 3a4er IK-4.1




CaMOCTOSATEIILHOS

14  OcHOBB  MOAEIMPOBAHHS U3yuCHHE
HaNpsHKEHHO-eHOPMUPOBAHHOTO yueOHO# 1 Hay4IHO
COCTOSIHHS IeTaJIel U y3JI0B. JUTEPATYPHI
A ¥ PaType, 3amuTel TIK-3.1,
IpenBaputensHas [IOJIFOTOBKA paboTta ¢ .
WH/IMBUAYaJIbHON TIK-4.1,
aHaIM3a KOMITBIOTEPHBIMHU N
HaIpsHKEeHHO-Be(OPMUPOBAHHOTO S 60 o0yuaromumMu TpaKTHHCcCckon OlK-14.1,
cocfo;mm ILOCHO:HLIS cTaanuu I g]: aMHNIIaMI/I paGorel, OIIK-14.2,
’ porp ’ cobecenoBanue OIIK-14.3
peuieHus 3a/1a4. Ipumepst BBIIIOJHEHHE
pacuéroB neTanei u WHIMBUTYaJIbHOT
006opynoBaHusI. 0 PaKTUIECKOTO
3aaHus
TIK-3.1
1.5 Hroro 3a cemecT Koncynpramus 3auer '
P yAbTal K-4.1
Hroro no paszueny 10 198
HWroro 3a cemectp 10 |198 320,3a4€T
3a4ET C OIECHKOM,
Wrtoro no qucumIuinge 10 |198 B

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOHl paboThl B KauyecTBe
00pa3oBaTeNbHBIX TEXHOJOTUW B TMPENOJaBaHUM JUCHUIUIMHBI «MojenupoBaHue B
MalIMHOCTPOEHUN» UCIIONb3YIOTCA TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUU.

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJOTHU OPUEHTHPYIOTCS Ha OpraHU3ALMIO
00pa3oBaTeNbHOTO  Mpollecca, MPEANOJAralilyl0 MPAMYI0 TPaHCISAIUI0 3HAHUA  OT
IpenoiaBaTess K CTyIEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUsT). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas Jekuus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MoHosor mpenonasarens). Ha 3aHATHSAX HperycMaTpUBAEeTCsl MCIOJIb30BAaHUE 3JIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO Y4eOHOr0 MaTrepHajia COJIEpIKAIIero CIOXKHBIE CXEMbl, TaOIulbl U
MaTeMaTHYECKUE POPMYJIBL.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 11O
IIPEMIOKEHHOMY AJITOPUTMY.

2.  VuHdpopManmOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTelbHBbIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTebHOIO MpOLEcca, OCHOBaHHAsI HA IPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEJICTB pabOThI ¢ HH(OpMAaLIEH.

@DopMbl YUEOHBIX 3aHATHA C HWCIIOIH30BAaHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanusanus — W3JI0KEHHUE COJECPKAHMS CONPOBOXKAACTCS IIPE3CHTaLUEn
(eMoHCTpaIel yueOHbIX MaTepHaioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, rpaHUeCcKuX, ayIuo- U BUIACOMATEPHUATIOB).

[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
NPECTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BaHUEM MYJITUMEIUITHOTO 000pYyI0OBAHNS.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Tloxwumae, HKJ. A. KowmmbpioTepHoe  MOIETUPOBAaHUE U CO3JaHUE
IPOEKTHO-KOHCTPYKTOPCKONH ~ JIOKYMEHTAllMM B  MamMHOCTpoeHuu cpeactBamu  CAIIP.
WmxkenepHas u komnblotepHas rpaduka B Autodesk Inventor, AutoCAD : yueOHoe nocobue. Y.
1/10. A. lloxunaes, E. A. Cuctynosa, O. M. Bepewmeii ; MI'TY. - Marauroropck : MI'TVY,
2016. - 1 omektpon. onrt. muck (CD-ROM). - 3arn. ¢ tutyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara obpamienus: 06.09.2023).
- MakpooObeKT. - TekcT : anekTpoHHbIH. - CBeeHus nocTynHbl Takke Ha CD-ROM.

2. Cucrema aBTOMaTH3MpOBaHHOTO TpoekTrpoBanus Autodesk Inventor B meTamrypruu
U MalmHoCTpoeHuH | yuebHoe mocodue / C. M. T'opbatiok, M. I'. Haymona, H. C. Kynpuenko,
1O. C. TapacoB. — Mocksa : MUCHUC, 2018. — 118 c. — Texkcr : snexTponHsit // Jlaus :
ANEKTPOHHO-O0MOMMoTeyHast cucrema. — URL:



https://e.lanbook.com/reader/book/115283/#1 (nara o6pamenus: 02.11.2020). — Pexum
JIOCTyNa: JJIsl aBTOPU3. MOJIb30BATEIICH.

0) lonoJiHUTEeIbHAS JTUTEpaTypa:

1. T'op6atiok, C. M. KoHcTpynpoBanue mammH ¥ 000PYAOBaHUS METALTYPrHUYCCKUX
pou3BoACTB. OCHOBBI TPEXMEPHOT'O aBTOMATU3HUPOBAHHOTO KOHCTPYHUPOBAHUS JIETaIeH U y3JI0B
MaIliH ¢ moMoineko mporpamMbl Autodesk Inventor. Y. 2. TIpoektupoBanue cOOPOYHBIX €AMHUIL
U aHuMaiys 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. — Tekcr
anekTpoHHbli /[ Jlamb | DNeKTpOHHO-OmMOmMoTeynas  cuctema. —  URL:
https://e.lanbook.com/reader/book/2077/#1 (nara obpamenus: 02.10.2020). — Pexxum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. CaBenbeBa, M. A. mxeHepHas u kKommbloTepHas rpaduka. OcHOBBI odopMiieHUs
MAaIIMHOCTPOUTEIBHBIX YepTeXel Ha mpumMepe sckusupoBanus ¢ 3D monenu neranu : yueOHOE
nocobue [mis By3oB] / WM. A. CasenbeBa, E. C. PemernukoBa, E. A. CsucryHoma ;
Marunuroropckuii roc. rexuudeckuid 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). -
Maxkpoo6beKT. - TekcT : anekTpoHHBIN. - CBeaeHus AocTynHbI Takxke Ha CD-ROM.

3. CasembeBa, WM. A. MHWmxkeHepHas wu KoMmmbloTepHas rTpaduka. Cozmanue
MIPOEKTHO-KOHCTPYKTOPCKO fokymeHTanuu. Y. 1. CoopouHslii yepTex : yueOHoe nmocodue [ s
By3oB] / 1. A. CasenbeBa, E. C. PemernukoBa, E. A. CBuctyHoBa ; MarHUTOrOPCKHiA TOC.
texHuyeckuid yH-T uM. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. 1. Hocoga, 2020. - 1
CD-ROM. - ISBN 978-5-9967-2035-4. - 3arm. c¢ turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2909 (nara oopamenus: 07.09.2023). -
MaxkpooObeKT. - TekcT : aeKTpoHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

4. KommnptorepHast rpaduka B CAIIP : yye6noe mocobue / A. B. Ilpuemsiiies, B. H.
Kpyros, B. A. Tpestib, O. A. KopmakoBa. — Cankr-IlerepOypr : Jlanp, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Tekct : anekTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIHOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/reader/book/90060/#1 (nara obpamenus: 02.10.2020). — Pexum
JIOCTYTIA: JUI aBTOPU3. I0JIb30BaTeNei.

B) MeToanyeckne yKazaHus:

1. TIloxwmpmaeB, }O. A. KomnbioTepHoe  MOJETUpOBaHME U CO3JaHHE
MPOEKTHO-KOHCTPYKTOPCKOM ~ JOKYMEHTallUM B  MamuHocTpoeHuu cpenctBamu  CAIIP.
Nnxenepras u komnbrotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe nmocodue. Y.
1/ 10. A. TToxwunaes, E. A. Ceucrynosa, O. M. Bepewmeit ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 1 onekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara obparenus: 06.09.2023).
- MakpooObeKT. - TekcT : aneKTpoHHbIH. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.

2. Meronuveckne yKa3aHHs MO BBIMOJHEHUIO MPAKTHUECKUX 3aJJaHUN TPE/ICTABICHBI B
NPUI0KEHUH 3.

r) [IporpammHoe obecneuenue u UHTepHer-pecypcebi:



IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne torosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJIHO PacCIpOCTPaHIEMOC 0EeCCPOYHO
ACKOH Komnac
3D 516 11-261-17 ot 16.03.2017 O6eccpouHO
FAR Manager CBOOOJIHO PacCIpOCTPaHIEMOC 0EeCCPOYHO
bpaysep Yandex [cBoOoaHO pacmpocTpaHseMoe 0eccpodHo
ACKOH Komniac |1 1485 99 101.12.2022 Gecepoumo
v21-22
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchplIKa
OnekTpoHHble pecypcebl 6ubnanoreku MI'TY um.

C11. Hocopa https://host.megaprolib.net/MP0109/Web

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

https://dlib.eastview.com/

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

Scholar)

HanmonanbHas WH(GOPMAIMOHHO-aHATHUTHYECKAS

cucrema — Poccuiickuii unzexc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

Poccuiickas  Tocynapersennas  OWONMOTEKA. e v rsl.ru/ru/dreaders/catalogues/
Karanoru

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

MatepuaiabHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

1. VueOuble ayauTOpUU 715l MPOBECHUS 3aHATUM JICKIIMOHHOTO TUTa: MylbTUMEIHITHBIC
CpeZCTBa XpaHEeHUsl, Iepe/laun U peacTaBieHus napopmanuu. Ayn. 297,279.

2. Yd4eOHBIC ayaUTOPHM I TPOBEICHUS NPAKTHYSCKUX 3aHATHH, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYNbTallMi, TEKYIIEro KOHTPOISI M MPOMEKYTOYHOM aTTecTalluu:
MynbTUMEANIHBIE CPEACTBA XPAaHEHUs, TIepeaaun W mpeactaBienus napopmannn. Kommiekc
TECTOBBIX 33aJIJaHU /IS IPOBEACHUS IPOMEKYTOUHBIX U pyOEKHBIX KOHTpoJel. Ayn. 279, 407a.

3. Tlomemenus s CaMOCTOSTENILHONH paboThl oOywaromuxcs: [lepcoHanbHBIC
kommeioTepsl ¢ maketom MS Office, Bbixogom B MHTepHET W ¢ IOCTYIOM B 3JEKTPOHHYFO
nH(pOpMaAIMOHHO-00pa30BaTENbHYIO Cpey yHUBepcurtera. Ay, 279,407a.

4. TlomemeHus s XpaHEHHs M TNPOPHIAKTHUECKOTO OOCTYKHBaHUS Y4eOHOTO
obopynoBanus: Illkader mms XxpaHeHus ydeOHO-METONUYECKOW JOKYMEHTAIMH, Y4€OHOTO
0o0opyoBaHus 1 yueOHO-HArJSAHBIX TocoOuid. Ayn. 298, 404a.



MHNPUJIOXEHHUE 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM PadoThl CTYJ1EHTOB

Ilpumepnoe 3a0anue na npaKmuuecKom 3aHAMUU

[octpouts 3D mMonens neranu, n3o00paxeHHOM Ha uepTexe (1mo Bapuantam). [Ipoussectu
aHaJU3 HaIpPSDKEHHO- Je(OpPMUPOBAHHOIO COCTOSHHS AETAlIX MPU HPUIOKEHUU Pa3pbIBHOIO
ycunus B 10000H. Cnenate oTueT, NpoaHaau3upoBaTh pe3ysibTaThl MOACINPOBAHUS, BbIIBUHYTh
IPEUIOKEHUS 110 ONTUMU3ALUN U3AETHSL.
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OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN

[Inanupyemsblie pe3ysIbTaThl

oOyueHus

OneHouHble CpeaCcTBa

OIIK-14: CnocoOeH pa3pabaTbiBaTh aJITOPUTM

bl 1 KOMIIBIOTCPHBIC MTPOTpaMMbIl, IPUT'OJHBIC IJIA MIPAKTHUYCCKOTO IPUMCHCHUA.

OIIK-14.1:

OIlK-14.1:
IIpumensier
OCHOBHBIE
aIrOpPUTMBbI
pELICHUIO
MIPUKJIATHBIX
MPOTrpaMm

K

Bonpocwt k 3auemy

1. Knaccudwukaius MOemeH, UCIIOJIb3YEMbIX B TEXHUKE.
2. OCHOBHBIE CBOICTBA MOJEJIEH
3. TlorpeurHoctu MoaenrpoBaHus. [IorpeniHOCTH pacyeToB

Ilpumepnoe npaxmuueckoe 3a0anue

3ananue. Iloctpouts 3D Mmonens aeranu, u3o0pakeHHOM Ha uepTeke (MO0 BapuaHTaM).
BbIBUHYTE Tpe/uioKeHuss 1Mo onTUMM3auuu usfenus. llpemocraBute (oTOpeanrcTuuHoe
M300paxKeHre MOIEIH.

20700101 —

M10100.202

=T
gmyy H

11




CrpyKTypHBII

[Inanupyemsblie pe3ysIbTaThl

3JIEMEHT OneHoyHbIe CpeaCcCTBa
oOydeHus
KOMIIETEHIINH
3ananus . IIpoekTHpOBaHUE BAJIOB.
CornacHo BapuaHTaM 3a/laHuil pa3paboTaTh Bal, IPOBECTHU €ro pacyeT. BhIMOTHUTE YepTexK.
OIlK-14.2: — OIIK-14.2: Ilpumepnwie 6onpocel na 3aueme
Hcnonezyer
CHCTEMBI 1. Uenu u 3anaun npumeHennst CATIP
IPOrPaMMHPOBa 2. Kakue cpeacTBa aBTOMATHU3MPOBAHHOTO TMPOCKTUPOBAHWS  IO3BOJISIFOT TPOBOJUTH
HUS s MOJICTTUPOBAHUE TEXHUYECKUX OOBEKTOB M TEXHOJOTMYECKUX TMPOIECCOB B
pagpa60TKH MCETAJITYPrudeCKOM MaHII/IHOCTp()eHI/H/I?
KOMITHIOTEPHBIX
porpaMm

Ilpumepnoe npakmuueckoe 3adanue na 3auem

3aganue . [IpoexkTHpoBaHue KyJa4K0BOro Mexanusma. CozgaHue napaMmeTpu4ecKux
AeTajeid. JKCMOPT U MMIIOPT JaHHBIX. [IMHaMH4YecKoe MoeTHpOBaHMe.

12




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3ynbTaThl
oOydeHus

O11eHOYHBIE cpe€acTBa

CornacHo BapuaHTy YHMCIIOBBIX 3HAUEHUH NTapaMEeTPUUECKUX Pa3MEPOB JIeTalel KylI1auKOBOTO
MEXaHu3Ma:

1. paspaborars 3D -moznenu u 3D cOopku /Ui ABYX psJIOB MapaMeTpUyecKux pazmepos. K
OTBETY Ha 3a/laHue MPHJIOKUTH (HOTO MOAETEeH NBYX KylIauyKoB (Ha3BaTh KyJauok 1 v Kynadok 2);

2. MMPOBECTU JTUHAMHNYCCKOC MOJACIIMPOBAHUC JI ABYX BAPUAHTOB MApaMETPUUCCKUX [[eTaneﬁ
MECXaHHU3Ma.

3. Co3nath /1Ba BUACOPOSIUKA paOOThI MOJYYEHHBIX KYJIauKOBBIX MEXaHU3MOB B (popmarte avi.
Buneoponuku npuiioxxuth B pa3zaen "oTBET Ha 3a/1aHue’.

13



http://newlms.magtu.ru/mod/resource/view.php?id=408399
http://newlms.magtu.ru/mod/resource/view.php?id=408399

CTpYKTYpHBII
PYKTYP [Tnaaupyemblie pe3ynbTaThl
DJIEMEHT
oOydeHus
KOMITETECHLINU

O11eHOYHBIE cpe€acTBa

L
X3wdah |- 0-Xon0ufix

Tl S

amempuveckan demann xynaox. (lapanempuvecke paamepw: 01, 021, 8

:!: kynavok-01-14epmex

()

Pucynok 2. Ueptex Kynauka ¢ mapaMeTpUIeCKHUMH 3aBUCUMOCTSIMHU

14



CrpyKTypHBII
JJIEMEHT

[Inanupyemsblie pe3ysIbTaThl

O11eHOYHBIE cpe€acTBa

oOydeHus
KOMIIETEHIIUH
Il
adog2 g FawoNvOU
@7
(=
] Y, I [
Z_ dpon/2 E
: dpor=D1/10 T
ol 2 —d
N 2|
g o E_WMM
j i moskames 8 céope
g = :cj Tz | Focca | Facwmal
| 1]
5 Msen TAucms!
T T Fepder Taa A3
Pucynok 3. Ueprex ToJIKaTeNs ¢ MapaMeTPUIECKUMHU 3aBUCUMOCTSIMA
OIlK-14.3: — OIIK-14.3: Ilpumepnwie onpocel na 3aueme

Pa3zpabarrsiBaer

KOMITbIOTEPHBIE

IPOTPaMMBI, 1. MopenupoBanue oO0OBEeMHBIX cOOpok. IIpoekimHnoHHBIE BHUIBI U AaCCOIMATHBHBIE

15




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE cpe€acTBa

MPUTOJIHBIC JIJIsI
MPAKTUYECKOTO
MIPUMEHEHHUS

cBs3u 3D u 2D — monenen.
2. Bunet monenupoBaHusi. KOMIIBIOTEPHOE MOJEIMPOBAHHUE. OTalbl IMPOBEIACHUS
KOMITBIOTEPHOTO MOJICTUPOBAHMUS.

Ilpumepnoe npakmuueckoe 3a0anue Ha 3auem

3ananue 1. [[poekTupoBaHNe KPUBOIIMITHO-IIATYHHOI0 MEXaHU3Ma HAa OCHOBE ICKM3HBIX
0s10k0B. Co3n1anue GoTOpeaTMCTUYHOIO H300PaKeHU s, AHNMAIUM PA00THI MEeXaHU3Ma

1. CornachHo BapuaHTy 3adaHusl, BBIIIOJIHUTL 5CKU3 MCXaHH3MaA. PI/ICYHOK 9CKH3a C
pacCTaBJICHHBIMHA pasMEpaMi NPCAOCTABUThL B OTUCTC.

2. Ha ocHOBe cO3/1aHHBIX ACKU3HBIX OJIOKOB cO3/1aTh TBepble Tena. Co3nate ¢aitn cOOpKH.
N300paxkenue 3/[-cOopku NpeaoCTaBUTh B OTYETE.

3. COS,Z[aTB AHUMallu1o pa6OTBI MEXaHu3Ma U €ro q)OTOpeaJ'II/ICTI/I‘-IHOC I/1306pa)KeHI/Ie.

16




CrpyKTypHBII
JJIEMEHT
KOMIIETEHLIUN

[Inanupyemsblie pe3ysIbTaThl
o0yueHus

OneHouHble CpeacTBa

17




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsblie pe3ysIbTaThl

oOydeHus

O1eHOYHEIE cpe€acTBa

(1)

Pucynok 1. Cxema KpUBOIIMITHO-IIATYHHOT'O MEXaHU3Ma

I1K-3: Crioco6eH BBINOIHATH pabOTHI 10 3CKU3UPOBAHUIO, TPEXMEPHOMY MOJAEIHPOBAHUIO, (PU3UYECKOMY MOJECIMPOBAHHUIO MPOIYKIIUN

I1K-3.1

[1K-3.1: Brimonuser

paboThI o
ACKU3UPOBAHMIO,
TPEXMEPHOMY u

Bonpocsl k 3auery

1. Ilenu u 3anaun npumenenus CAITP
2. Kakwme cpepcTtBa aBTOMATW3MPOBAHHOTO TMPOEKTUPOBAHUS  TTO3BOJISIIOT TPOBOIHTH

18




C =
TPYKTYPHBIN [Inanupyemble PE3yIIbTaThI

3JIEMEHT OneHOYHbIE CpEACTBA
oOydeHus
KOMIIETEHIINH

buznIecKoMy MOJICTTUPOBAHUE TEXHUYECKUX OOBCKTOB W TEXHOJOTMYECKUX IMPOIIECCOB B
MO/ICJIMPOBAHUIO METAJITYPru4eCKOM MaH_II/IHOCTpOCHI/H/I?

O0OBEKTOR 3. MopenupoBanue O6’beMIjBIX coopok. IIpoeKknroHHBIE BHUABI M acCOIMATHBHBIC

cBs13u 3D u 2D — monenen.
MaIIuHOCTPOCHUS

4. Buasl MonenupoBaHus. KommbroTepHOe MOJENMpOBaHHE. OTambl IPOBEACHUS
KOMIIbIOTEPHOT'O MOJIETUPOBAHHUS.
5. Ilapamerpu3anusi reOMETPUYECKUX MOJIEIEH.

Hpumepuoe npakmuiueckoe 3a0anue Ha 3auem

3ananue . Pa3paboTka J1MCTOBOrO TeJia

CornacHo BBIIAHHOMY YCPTEIKY, BBIITIOJIHUTDH 3D MOACIb ACTAIN KaK JIUCTOBOC TCJIIO.

19




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsblie pe3ysIbTaThl
oOyueHus

O11eHOYHBIE Cpe/ICTBa

3az[aH1/Ie HpOCKTHpOBaHI/le IUIMIEBBIX M HIMOHOYHBIX COeIMHEHU.

CornacHo BAapHaHTy HUCXOAHBIX OaHHBIX BBIIIOJHUTD

[UTAIIEBBIM coeuHeHreM (1), co mImoHOYHBIM coeTnHEHUEM (2).

9002030
|
&
DOF.02.013 (List3)
= . DE.02.012-01(List2)
Hi DE.02.012 (List1)
4
2
£
=
E_ DE.02.011 (Korpus)
E
E
H DE 0201005
§ - Jun._| Macca | Macumad|
’éi’;pﬁ”" L‘rmna::i: [ uﬂﬂf Pult 7m0 | 125
'§ frb::m LCoap J sepmex Tuem | Aucmod T
= i+ ond WorliSkills Russia
2 Zm"ﬁ””""’ 2018
7 T Ronpaban Fopram A

COCIMHCHHUE BaJla MW KOJIECa

Cco
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CTpYKTYPHBII
PYKIYP [Inanupyemblie pe3ysbTaThl
3JIEMEHT O11eHOYHBIE Cpe/ICTBa
oOydeHus
KOMIIETEHIINU
- D-zxdxDxb
= SIS 2045° 145
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N
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A sl 28 20 ('— B NNN\\N\
15 17 36 \
98 ] !
j I
. n
A(25:1) 6(25:1) \
4 R1_ RO5 /N 45° i 3
M\ &‘ E Mocaaka
RSN D m no s(e)
V n gxﬁxi rOCT 6033—80*
45° b°7 \/—\_ E 6: 99
R1 g 3 | |

21



CrpyKTypHBII
JJIEMEHT
KOMITCTEHIHH

[Inanupyemsblie pe3ysIbTaThl
oOyueHus

O11eHOYHBIE Cpe/ICTBa

93002030

TEH rpirien.

DF.02.013 (List3)

DE.02.012 (List1)

Modn. v dama

Baaw. unl N | . NF dydin.

DE.02.012-01(List2)

DE.02.011 (Korpus)
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C =
TPYKTYPHBIN [Inanupyemble PE3yIIbTaThI

JJIEMEHT OI_IGHO‘IHBIG cpe€acTBa
oOydeHus
KOMIIECTCHIIN
106
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g 8 | A 'HE
00160 N -
23 § 8
= | 9o 104
= 15 ::3"1 o
S
|44 47
g Al1:10)
P R10
/l- Y :
== =) A
N
A .
2 20
- 17 na3of
S
q S
| 1 Heywasauwsie donycku no FOCT30893.1-2002: H14, hié, £ 1T14/2,
50 50
200 DE.02.013

[ Aum | Maren | Mocumad

23




CTpYKTYpHBII
PYKTYP [Tnaaupyemblie pe3ynbTaThl
DJIEMEHT OrneHOYHBIC CpPE/ICTBA
oOydeHus
KOMITETECHLINU

[1K-4: Crioco6eH BBIMOIHATH PA0OTHI IO KOMIBIOTEPHOMY MOJIETUPOBAHUIO, BU3YAIU3AIMH, IPE3EHTAIIY MO MPOAYKTa (U3Aenusl) U (UIIn)
3JIEMEHTA MPOMBILUIEHHOTO AU3aiiHa

[1K-4.1 — TJIK-4.1: Bemonuser | [IpakTudeckoe 3aianue HA 3a4eTe
paboThI o -
HMCPHOC 3aJaHUEC:. BBITIOJIHUTH TPEXMEPH MOJCJb C UEPTCIKA ACTAIIN
KOMIIBIOTCPpHOMY p P a p PHYIO a p a
MOJCINPOBAHUIO,
Ra 12.5 W/ Ra 6,3 (V)
BU3YaJIM3alliH, 16 62 Ny, §
10 R20 ¢/ n
MPE3CHTAIMH  MOJICIH & : N/ R
g 7z G| (AT =
IpoayKTa (U3AENusl) U i S ST 5 T =
ponykTa ( ) = A F &
(nn) DIIEMEHTA L x5 &A s S
T 85 :
HPOMBIIIUICHHOTO o 55" E .
o R3 21_J8. 3 o
IU3anHa Sﬁf/ 23 s -
]
5 o
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& “'] \ =
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o g 57
Gl . V 1 HRC3 4045
- 2 H14, hts, £IT14,/2
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0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

ITpomexyrouHas arrectanus no aucuuiuiiHe «MopenupoBaHue B MAIIMHOCTPOCHHH
BKJIIOYACT  TEOPETHUYECKUE  BOIPOCHI,  IIO3BOJIOIIME  OLEHUTH  YpPOBEHb  YCBOCHUS
06yanOH_[I/IMI/IC$I 3HaHI/If/’I, " MPAKTUUCCKHUEC 3a/laHUs, BBIABJIAIOINNEC CTCIICHD C(i)OpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hopMe 3aueTa.

3ayer Mo JaHHOM AMCUUILIMHE TMPOBOJUTCSA B YCTHOU (popme, BKITIOYaeT | TeopeTndeckuit
BOIIPOC U 3aIIUTY HHIUBUAYATEHONU PaOOTHI.

Hokazamenu u Kpumepuu ouenueanun zauema.:

— «3auTeHO» CTaBUTCA, €CIM OOYdYaIOLIUICS TMOKa3blBaeT cialblii ypOBEeHb 3HAHUUN
OCHOBHBIX MOHITHIA U ONpeJeNIeHni, yMEHUN MIPUMEHATh COBPEMEHHbBIE 00pa3oBaTeIbHbIC
TEXHOJIOTMHM, MCIOJb30BaTh HOBBIE 3HAHUSA M YMEHHS, KOPPEKTHO BbIpaXaTb U
apryMEHTHPOBAaHHO 0OOCHOBBIBATH MOJIOKEHUS MTPEAMETHON 00J1aCTH 3HAHUS U BIIAJICHUS
po(hecCHOHAEHBIM SI3BIKOM MTPEIMETHOM 00JIaCTH 3HAHMSI.

- «He 3a4TeHO0» CTaBUTCS, €ClI OOYYAOIIUKCS HE MOXKET TOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BEIICHUSI U OOBSICHCHHSI WH(GOPMAIIMU, HE MOXKET TO0Ka3aTh MHTEIUICKTYaIbHBIC
HaBBIKM PELIEHUS MMPOCTHIX 3a]1a4.

Ilokaszamenu u Kpumepuu OyeHUEAHUA 3a4ema ¢ OUEHKOU:
— Ha OLIEHKY «OTJIM4YHO» (5 0aymioB) — 00y4arouuiicsi 1€MOHCTPUPYET BBICOKHI YPOBEHb

c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
y4eOHOro MaTepuasia, CBOOOJHO BBINMOJHAET IMPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLIEHKY «xopouio» (4 Oamna) — oOy4aromuics TeMOHCTPUPYET CpPelHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHS OCBOEHBI, HO JONYCKAIOTCA
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpaluiax, ICPEHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OIICHKY «yJIOBJIETBOPUTEIBbHOY (3 6aria) — 00yJarouuics 1eMOHCTPUPYET MOPOTOBBII
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B XOJ€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUs MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
NepeHOCce Ha HOBBIE CUTYAIHH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBbHO» (2 Oaya) — o0yyaromuiicss AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYyCKaeT CYHIeCTBEHHbIE OIIMOKH, HE MOXKET
IMMOKa3aTbh MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3a4a4.

— Ha OLICHKY «HEYIOBJIETBOpUTENbHO» (1 Oamr) — oOywaromuiics HE MOXKET IMOKa3aTh
3HaHWA Ha YPOBHC BOCIIPOU3BCIACHUA U 00BICHEHHUS I/IHCbOpMaI_[I/II/I, HE MOXET IIO0Ka3aThb
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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I[MPUJIOXEHUE 3
MeTtoauyeckue yKa3aHusl 110 BHINOJTHEHHIO IPAKTHYECKUX 3aJaHU I

[TpakTrueckue 3agaHusl IO MOCTPOSHUIO TBEPAOTENbHBIX JETajel, Y3JI0B U UX PacyeTy B
cpene Komnac mnu THBEHTOP BBIMOTHSIOTCS MOATAMTHO HA MPAKTHUECKUX 3aHATUAX U CHAIOTCS
B KOHIIE 3aHATHI.

Bo Bpemsi 3aHATHI HY)KHO OY€Hb BHUMATEJIbHO CIIyIIaTh, CIECAUTh HA SKpaHE MPOEKTOpa
nocieaoBarenbHOCTh co3nanus aetaneil B CAIIP 1 noBTopsTh 3a pernojaBaTesieM 3a CBOUM
KOMIIBIOTEPOM. B cilydyae BO3HHMKHOBEHHH BOIPOCOB MJIM 3aTPyJHECHHUHM IIPU BBIIOJIHECHUHU
paboThl, 00paTUTHCS 32 MOMOUIBIO K MpernojaaBarento. Jloma xenaTenbHO Tak K€ 3aHMMAaThCs
CaMOCTOSATENILHO, MCIOJB3Ysl PYKOBOJCTBA MOJb30BaTelsl W ydeOHble marepuanbl Autodesk
Inventor, Kommac, myist HamuTydinero 3akperyieHrst HaBbIKOB MocTpoeHus U pacueToB B CATIP.

OOt mopsaoK BeimonHeHus pador B Autodesk Inventor
1. 3amyckaercs nporpamma Autodesk Inventor.

no

Co3zpnaercst HOBbIN NPOEKT "MMs mpoekTa" B Manke nojib30BaTesl.
3. Co3znaeTcst MOJIeIb TIEPBOM JCTAIH.
1. Pucyercs acku3 u co3gaercs NepBblid ICKU3HBIN KOHCTPYKTUBHBIN
AJIEMEHT, KOTOPbIN OY/AET ABIATHCS OA30BBIM.
2.  Mopenb neTany JOMONHASTCS APYTUMH SCKU3HBIMU dJIEMEHTAMHU:
BBIPE3aMH, BBICTYIIAMU U T.II.
3. DopMHUPYIOTCS TUIIOBBIC AIEMEHTHI: (PACKH, CKPYTIEHUS, OTBEPCTHUSA,
PE3bOBI U T.1I.
4.  Mogens neTanu coxpaHsercs B paboueM NpoCcTpaHCTBE MPOEKTa B daiine
¢ pacimpenueM .ipt.
4. AHAJIOTMYHO CO3JAI0TCS IPYTHE JACTANU y3Ja.
S. OcymiecTBISIETCS OTUET 1O pabOTe MperoaBaTeio.

OcHoOBHBIE TIOJIOKEHUS IO Hayaly padoTsl B UHBEHTOp

Autodesk Inventor — CAIIP cpeaHero ypoBHs, MpeAHA3HAYEHHAs Ui TPEXMEPHOIO
TBEPJOTEIBHOTO MO/IETMPOBAHUS TEXHUUECKUX OOBEKTOB.

Cucrema MO3BOJII€T CO3/1aBaTh MOJIENU OTHENIBHBIX JeTanel, OCYLIECTBIATh COOPKY
CJIOKHBIX M3JIeNMN U3 MHOXECTBa JeTaliel, MolydaTh YepTeKu JeTalel u cOOpPOYHBIX Y3JIOB,
IPOU3BOJIUTH pacueThl Ha MPOYHOCTb, a TAKXKE pellaTh MHOXKECTBO IPYTMX 3ajay Ipoliecca
MPOEKTUPOBAHHUS.

Jerans — TpexmepHas TBEpAOTEIbHAS MOJEINb OTJEIbHON JeTall TEXHUYECKON CUCTEMBI,
BocIIprHUMaeMast B cucreme Autodesk Inventor kak eauHbIil 00bEKT, KOTOPBIH MOXET BXOIUThH B
cocTaB cOOpKH.

TBepaoTenpHbIe JeTaal OOBIYHO IOJIyYAlOT HA OCHOBE 3aMKHYTBIX IUIOCKMX KOHTYPOB
IyTeM WX BBIJABIMBAHUS, BpAllCHUs, IMPOJABWKEHUS [0 TPACKTOPUH, MEPEMELIEHUS 10
cedeHusAM. Tak, HallpuMep, BbIIABINBAHUEM OKPYXHOCTH MOXKHO IOJIYYMTh HMIUHAP. TOT ke
LHWIMHIP MOKHO IOJIYYUTh BpPALLEHUEM MPSMOYIOJbHUKA BOKPYT €ro CTOpoHbBl Ha 360°.
[Tocne co3nmanusi TBepAOro Tena €ro (GopMy MOXKHO YTOYHSTh, HCIIOJIB3YS KOMAaHJbI
pEeIaKTUPOBAHUSI.

Mogenu netaineit coxpaHstoTces B daiiiax ¢ pacuupenuem  .ipt.
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OCKH3 — 3TO TeOMETpHUYecKoe H300pakeHHe, CO3/IaHHOE M3 OTPE3KOB MPSMbIX, YT,
OKPYKHOCTEH, KPUBBIX JIMHUHU. Pa3znuyaroT miockue Wik 2D 3CKM3bl U IPOCTPAHCTBEHHBIE WU
3D 3cKku3bl.

OCKU3bl UCHOJIB3YIOTCS B Ka4€CTBE OCHOBBI JUI CO3JaHUS U PENAKTUPOBAHUSI MOJIEIH
TBEPAOTEJILHON JETAIH.

CymecTBYIOT CHEAYOIINE BUAbI IIIOCKOCTEN JIJIsl CO3AaHUs ICKU30B.

1. [Tnockoctu XY, YZ, XZ npocTpaHCcTBa MPOSKTUPOBAHUS.
2. JIroObIe rpaHy CYIIECTBYIOUINX TBEPAOTEILHBIX OOBEKTOB.
3. CrneuuanpHble paboO4yWe IJIOCKOCTH, MPEABAPUTEIIEHO IMOCTPOSHHBIC

cpeactBaMu cucTeMbl. HoByl0 pabouyio MIIOCKOCTh MOXHO HOCTPOHUTH, HCHOIb3Ys
rpaHu, peOpa, BEpUIMHBI TBEPAOTEIBHBIX OOBEKTOB, CO3/aHHBIE paHee pabdouue
IUIOCKOCTH, OCH M TOYKH, a TAKXKE OCH U INIOCKOCTU CUCTEMbI KOOPAHUHAT.

B Hauane paboThl 0 CO3JaHUIO HOBOW JETAJM IJIOCKOCTBIO 3CKHM3a OOBIYHO CTaHOBHUTCS
wiockocTh XY. B nanpHeiineMm, B KauecTBe IUIOCKOCTH 3CKH3a MOXKET ObITh BhIOpaHa Jro0ast
IpaHb CYIIECTBYIOLICH JeTanu win paboyas IMJIOCKOCTb, PACIOJOKEHHas B IPOCTPAHCTBE
POM3BOJIbHBIM 00pa3oM.

CriocoObI MOCTPOEHUS TEOMETPUIECKUX SJIEMEHTOB

MOo’kHO HCIIOB30BaTh JIBAa CIIOCO0A  MOCTPOECHUS 3JIEMEHTOB (TOUYEK U JIMHUMN) 3CKH3a.

1. Hcnonp3oBanue CTaH/IapTHBIX MHCTPYMEHTOB IIOCTPOCHHUS
FEOMETPUUYECKUX [IPUMHUTHUBOB: OTPE3KOB IPSIMBIX, Iy, OKpPYXHOCTEH,
MHOT'OYTI'OJIbHUKOB U T.[.

2. [TpoeuupoBanue pebep, BEpIIMH, KOHTYPOB HMEIOLIUXCSA JeTaieid Ha
IUIOCKOCTB 3CKHM3a C MOMOLIbI0 CTUIIN JIMHUAN ICKU3a

Oransl coO3JaHMs dCKHU3a

PabGora mo mocTpoeHHio 3cku3a pa3dMUBaeTCs Ha HECKOJBKO 3TaloB, Ha KaKIOM U3
KOTOPBIX IMPOUCXOANUT MOCTEIIEHHOE YTOUYHEHHE pa3MepoB U (POPMBI 3CKH3a.

1. [TepBoHavyaibHO CO3AAIOT TPHOIMKEHHYIO (OPMY KOHTYPOB 3CKH3a C
MOMOIUIBIO «MBIIINY». B mpoiecce coznanHus 3cku3a Ha OOJBIIYIO YacTh €ro AJIEMEHTOB
ABTOMATUYECKU HAKJIa/IbIBAIOTCS OTPAaHUYEHUS.

2. 3aTeM HAakIaIbIBalOT JONOJIHUTEIbHBIE OrPAaHUYEHUS HA DJIEMEHTHI
ACKU34a, CBS3BIBAIOIIME BCE I'€OMETPUUECKHE DJIEMEHTHI B OJHY KOHCTpykuuto. [locie
ATOr0 MEPEMELIEHUE OTAEIbHBIX 3JIEMEHTOB HE JIOJDKHO INPUBOJUTH K HCKPHUBIICHHUIO
¢dbopMBbI SCKH3a.

3. Ha 3akmounTensHOM 3Tarne 3a/1aloT pa3Mepbl (pa3MepHbIe OrpaHUYEHNs),
oOecrnieunBaroIIe OKOHYATEIbHBIN BUI 3CKU3A.

Co3nanne MO TBEPAOTENBHOM JIeTaIu

Co3pnanve Mozaenu TBEPAOTENBHON JeTalu HA4YMHAETCS Cpa3y IOCIEe 3aKpBhITHS CPEIbl
IIOCTPOEHHUS ICKU3A.

OO1u1me cBeieHUs1 0 KOHCTPYKTUBHBIX JI€MEHTaxX

TBeprorenpHass MoOJ€Nb JAETaIM COCTOMT W3 KOHCTPYKTHBHBIX JJIEMEHTOB. Bce
KOHCTPYKTUBHBIE 3JIEMEHTHI JeTanu oToOpaxkatoTcs B Opayszepe Mojenu. Tak MUIMHAPHUECKUI
MHOTOCTYIEHBIATBIA Baj, ITOJY4EHHBIM OJHOW OIepanueld - BpalIEHUEM 3CKH3a, MOXKET
paccMaTpuBaTbCA KaK JI€Tajab, COCTOSIIAS U3 OJHOTO KOHCTPYKTHBHOIO 3jeMeHTa ''Bpamnienue
1".  Ecnm Ha Bay BBIIOJIHSETCS IIMOHOYHBINA 1143 — TO 3TO BTOPON KOHCTPYKTHBHBIN 3JIEMEHT
neranu. Packy Ha KPOMKax Bajla — TPETHH 2JIEMEHT U T.1. KOHCTpYKTUBHBIM 2JIEMEHTOM MOXKET
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SBJISITHCSL HE TOJIBKO YacTh JETalu, HO U Pa3IMYHbIC "HEBEIIECTBEHHBIE" AJIEMEHTHI, UTPAIOIIINE
BCIIOMOTATENLHYIO POJIb, HANpUMEp, JOMOJHUTENbHAs padodas IUIOCKOCTh IS TOCTPOSHUS
ACKM3a KOHTYpa IIIOHOYHOTO Ma3a.

BsanmoelicTBre 3CKHU3HBIX DJIEMEHTOB

[Tpu co3maHuM ACKU3HBIX AIEMEHTOB HEOOXOJUMO YKa3bIBaTh, KAK HOBBIN 3JIEMEHT OyIeT
B3aMMO/JICMCTBOBATh C JAPYTMMU paHEe CO3JaHHBIMH KOHCTPYKTHUBHBIMHM 3J€MEHTaMU. MOKeT
OBITH TPU BUJA TAKUX B3aMMOJICHCTBH.

=) Oo6wenunenue (Join). I[Ipu BBIOJHEHUH OMEpalMi OObEAMHEHUS HOBBIM 3CKH3HBIN
AJIEMEHT 00beANHsIeTCA (CIIMBAETCS) C IPYTMMHU 3JIeMEHTaMU JCTalu.
=) Boerunranune (Cut). Ilpw BBIYMTAaHMM JCKU3HOTO JJIEMEHTa OH YIAISIETCS C

o0pa3oBaHMEM TIOJOCTH Ha MECTE€ €ro IepecedyeHus ¢ APYyruMH sieMeHtamu. [lpu

BBIYUMTAHUHW HUJIIMHAPA MOKHO IMOJTYUYUTh HUIMHAPHUYICCKOC OTBEPCTUC B TBEPAOM TCJIC.
=] [Tepeceuenue (Intersect). Ilpu mocTpoeHnn nepeceueHus OCTaeTcs TOIbKO Ta YacTh

ACKU3HOTO AJIEMEHTA, KOTOPAst SIBJISICTCS OOIICH ¢ APYTUMH JIEMEHTAMHU.

TurmoBbsie KOHCTPYKTHUBHBIE 3JICMEHTBI

TurnoBsie (MHOT0/1a MX HA3BIBIOT pa3MeIIaeMbie) KOHCTPYKTHBHBIC AJIEMEHTBI CO3JIAl0TCS
Ha 0a3e y)Ke CyHIECTBYIOIIUX KOHCTPYKTHBHBIX 3JIEMEHTOB, TO3TOMY BCE OHU SIBIISIFOTCS
3aBUCUMBIMHU JJICMCHTAMMU. HpI/I YAAJICHUH 0a30BOro 2II€EMEHTA TUIIOBBIE DJIEMEHTEI YAQIAKOTCA.
Onu He TPeOYIOT I CBOETO OCTPOCHUS MTPEBAPUTEIILHOTO CO3IaHus dcku3a. Tak, Hampumep,
TUTIOBBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM SBIIsieTCs (acka, CHUMaeMast C OCTPOH KPOMKH
ACKU3HOTO 3JieMeHTa. [0 CyTH, TUITOBBIC AJIEMEHTHI OTPAXKAIOT OIEPAIMH PEIAKTHPOBAHUS
TBEPIOTENBHBIX JICTAJICH: CHATHE (aCcOK, CKpYIJICHUE, T00ABJICHUE OTBEPCTHIA, HApE3aHHE
pe3bOBbI, pa3pe3aHue neTaneii u ap.

MaccuBsl
KOHCTpyKTUBHBIE 3JIEMEHTBI, OTHOCAIIUECS K MACCUBaM, UCIIOJIb3YOTCS JUIs
Pa3MHOKEHHUS CYIIECTBYIOUIMX KOHCTPYKTUBHBIX 3JIEMEHTOB JIETalM, a TAKKe Tel. B pe3ynbrare
MOJTy4aeTCs] MHOXKECTBO AJIEMEHTOB. JIF000i1 371eMEeHT U3 MOIy4eHHOTO MHOXKECTBA MOXKET OBITh
MOJIaBJIeH, U HE Oy/eT 0TOOpaXkaThCsl B MOJEIH.

HpﬂMOYFOJ'IBHBIfI MAacCCHB. HpﬂMOYFOHLHLIﬁ MacCCHB CO30AacCTCA U3 CYHICCTBYHOIINUX
KOHCTPYKTUBHBIX 2JICMCHTOB WJIN TCJI. Mo:kHO co3aaTh Kak O,Z[HOMCpHBIfI, TaK U I[By'MepHHﬁ
MacCCHUB.

prrOBOfI MaccuB. B kauecTBe ocu KpYTroBOT0O MaCCrBa MOTYT BBICTYIIATh pe6pa n OCH
KOHCTPYKTUBHBIX 3JICMCHTOB.

3epKkanbHOE 0TOOpakeHue. 3epKalbHOE 0TOOpakeHUEe KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHUTEJIHO BBHIOPAHHOM MJIOCKOCTU. B KauecTBe mIocKkocT 0TOOpaXKeHHss MOYKHO BBIOPATh
pabouyo MIOCKOCTh, TUOO0 JII00YI0 TpaHb JETaH.

Pabouwne 3meMeHThI
K pabounm snemMeHTaM OTHOCSTCS paboyasi MIIOCKOCTh, padouast och, paboyas ToOUka 1
nosib3oBarenbckas cucrema koopauHat (IICK).

Paboune 311eMeHTHBI SIBISIOTCS BCIIOMOTaTeIbHBIMU 9JICMCHTaMU, UCIIOJIb3YCMBIMU IIPCIKIC
BCCTO JIA TOCTPOCHHUA 3CKU3HBIX KOHCTPYKTHUBHBIX 3JICMCHTOB. CYH_IGCTByeT MHOXKECTBO
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Croco0o0B co3aHus paboYnX JIEMEHTOB. JJI cO3/1aHus TOYEK, OCEH U IITOCKOCTEH MOKHO

UCIIOJIL30BATh BEPIIMHBI, peOpa, TpaHu CYHIECTBYIOINUX KOHCTPYKTHUBHBIX SJIEMEHTOB, a TAKKe
ocu X, Y, Zu miockoctu XY, YZ, XZ cucteMbl koopauHar. Tak, Hanpumep, pabodast IIOCKOCTh
MOJKET OBITh MOJIyueHa CMEIICHHEeM TpaHu Teia win miockoctu XY, YZ, XZ Ha 3aJaHHOE PacCTOSTHUE.
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