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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu Kageapsl [IpoeKTHpOBaHUS U SKCILTyaTalluU METALTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallMd METALTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kaeapsl [IpOeKTHPOBaHUS U IKCIUTyaTallud METAUTyPTHYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto npenogaBaHus IMCHUIUTUHBI «MoAeNTnpOBaHNEe B MAILTMHOCTPOSHUI SIBIISIETCS

-OBJIaJICHHE JOCTAaTOYHBIM YPOBHEM OOIIENpPOpEeCCHOHATIBHBIX U MPO(ECCHOHATBHBIX
KOMITETCHIIMK B cooTBeTcTBUM C TpeboBanusmMu PI'OC BO mno nanpasmenwmio 15.03.02
TexHOJIOrHYECKUEe MAIMHBI U 000PY/I0BaHHE;

-OBJIa/ICHHE COBPEMEHHBIMM METOJaMU MOJEIMpPOBAaHUS M pacuera Ha 0aze
nporpaMMHbIX nakeroB Kommac-3D, Inventor.

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

Jucuurmuimaa MojenupoBaHie B MallMHOCTPOSGHUHM BXOJUT B 00S3aTENbHYIO YacTb
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

®dusnka

HNudopmartuka

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

VY4deOHas - 03HAKOMHUTEIbHAS IPAKTHKA

BBenenue B HanpaBiieHUE

ConpoTHBiIEeHHE MaTEpHAIIOB

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[IpoekTHas AeATENbHOCTD

[IpoekTupoBaHye METATIIOKOHCTPYKIIUN

PeBepcuBHBIM MHXUHUPUHT

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pe3ynbrare ocBoeHUs JUCHUILIUHBL (MOyJist) «MoJennpoBaHue B MaTMHOCTPOESHUN
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-14 CnocobeH pa3pabaThiBaTh aJrOpPUTMbl U KOMIBIOTEPHBIE TPOIPAMMBbI, IPUTOAHbIE JUIS
IPAKTUYECKOT0 IPUMEHEHUSI.

OIlK-14.1 [IprMeHsIe€T OCHOBHBIE AJITOPUTMBI K PEIICHUIO TPUKJIAIHBIX IPOrpamMM

OIIK-14.2 Hcnonb3yeTr cucTeMbl IpOrpaMMHUPOBAHUS [T pa3paOOTKU KOMITBIOTEPHBIX
IPOrpaMm

OIlK-14.3 Pa3pabaTbiBaeT ~ KOMIBIOTEpHBIE  MpPOTpaMMbl,  NPUTOJHBIE IS

IIPAKTUYCCKOI'O IPUMCHCHU A

[1K-3 CnocobeH BBIOTHATH Pa0OTHI MO 3CKU3WPOBAHUIO, TPEXMEPHOMY MOICIUPOBAHUIO,
(hHU3MIECKOMY MOJASTUPOBAHHUIO TTPOTYKITHH

[1K-3.1 BreimonHseT paboThl MO ACKU3UPOBAHUIO, TPEXMEPHOMY M (PHU3UIECKOMY
MOJICIIMPOBAHUIO 0OHEKTOB MAITMHOCTPOCHUS

[1K-4 CrniocobeH BBIMONHATH pabOThl MO KOMIBIOTEPHOMY MOJIEIMPOBAHUIO, BHU3YalHU3allH,
IPE3EHTALMH MOJIENH IPOAYKTA (M3/1e1Hsl) ¥ (WJIM) 2JIEMEHTA IPOMBIIIIIEHHOTO AU3aiiHa

[1K-4.1 BrimonasieT paboThl IO KOMIBIOTEPHOMY MOJISTHPOBAHUIO, BU3yaTU3alliy,
MPE3CHTAIMK  MOJENW  Tpoaykta (m3aenus) W (WIU)  DJIEMEHTa
MIPOMBILIJIEHHOTO TM3aiiHa




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

YUCJIC:

— KoHTakTHas padorta — 108,2 akan. yacos:
—aynuropHas — 108 akan. 9acos;

— BHeaynuTopHas — 0,2 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 107,8 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma arTecTalrH - 3a4€ET, 3a4ET C OLIEHKOU

AynuropHas § =
o |KonTaxTHAS pabota o 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) =l . P Kon
S 3 ©|CcaMOCTOSITENbHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 £ . | kommerenuuu
3 o & paboThI MIPOMEKYTOYHOM
nab. |mpakr. | £ 3 aTTecTaluu
Jlek. s < 11
3aH. | 3aH. |Q &
1.
11 Bsenenue. Crpykrypa CamocTosTeNnbHOE
JVMCIUIUINHEL, ee [elb U 3a1a-yH. n3yJdeHune
OCHOBHbBIC TEH/ICHIIMU BHEIPEHUS y4eOHOI U Hay4yHO
KOMITBIOTEPHBIX TEXHOJIOTHH JIUTEPATYPEI,
MaIIMHOCTPOCHHH. ITouck .
p " VYeTHBIl onpoc TIK-3.1,
ABTOMaTH3aLH 27 40 | KONMOIHUTEILHON
. (cobecenoBanue) TIK-4.1
KOoH-cTpykTopckoit  (KIIII) m UH(OPMAIHH 10
TEXHOJIOTHIECKON MOJATOTOBKH 3aJlaHHOH TeMe
npomsBogcrtea (TIIIT). Tlonstue Tloaroroska k
€/IMHOTO nH()OPMATMOHHOTO MIPaKTHYECKOMY
MPOCTPAHCTBA NPEIIPHUSITHSL. 3a/IaHHI0
3
1.2 TunoBoii cocraB MoayJei
N CamocTrosTenpHoe
MAaIIHHOCTPOUTEIHEHON CAIIP.
. U3yueHHE
OOBEMHOE TIOCTPOCHUE JEeTaleH. .
y4eOHO# 1 Hay9IHO
HHCTpyMEeHTHI MO-CTPOCHHUSL.
JUTEPATYPHI,
Co3nanue coopok. IIpumenenue
. TTownck CobecenoBanue
3aBHCHUMOCTEN. Cospanue . TIK-3.1,
N 27 13,9 | momosHATEILHON ITposepka
MIPOEKTA. Tunosoit COCTaB TK-4.1
. N UHGOPMAIMH 110 | HHIMBUIYATbHOTO
MOZyNiei  MalIMHOCTPOUTEIBHOM .
3aJlaHHOH TeMe 3agaHus
CAIIP. OObeMHOE MOCTpPOCHUE
. IToaroroBka k
JleTaJIeH. HHCTpyMEeHTBI
MIPaKTHYECKOMY
noctpoenusi. Cozmanue CcOOpPOK.
. 3aJJaHUI0
IIpuMeHeHne conmpsHKEHHH.




1.3 UmKeHepHBId aHAIU3 W
CaMoCTOsATENBHOE
KOMITBIOTEPHOE  MOJICIIMPOBaHHE.
U3yUYCHHE
OCHOBHEIE TPUHITUTIBI i g
yueOHOH 1 Hay4HO
COOTHOIIICHUE YUCIEHHBIX
JUTEPATYPHI,
METOZI0B HMH)XEHEPHOTO aHaJn3a. TMouck CobecenoBanue
KomrekcHble — perieHust — 3aja4 N [IpoBepka IK-3.1,
36 |18,9| gomnoynHuTENBHOMI
ONTHMAIIBHOTO ~ MPOEKTHPOBAHUSL. WHIUBUAYaIHHOTO TIK-4.1
nHdopManuy 1o
Meroast BU3yaM3aluU B o 3a1aHus
3a1aHHON TEME
CHCTeMaX HMH)XEHEPHOTO aHan3a.
IToxgroroBka K
(0)1117 (91 HICaIN3aIlm.
MIPAKTUYECKOMY
ITorpemHOCTH ~ MOJCITHPOBAHUSL. SAAHMIO
[TpuHsTHE TPOEKTHOTO PELICHUS.
CaMoCTOsATENBHOE
14  OcHOBB  MOAEIMPOBAHHSA
U3yUYCHHE
HaINpsHKEHHO-1e()OPMHUPOBAHHOTO .
. y4eOHOI 1 Hay4HO
COCTOSIHUSI JICTANICH U Y3JI0B.
IIpenBapurensuas IIOATOTOBKA JIATCPATYPEL, CobecenoBanue IIK-3.1
alfanmef) Toucx IIposepka [IK-4.1,
HaIpPsHKEHHO-1BE()OPMHUPOBAHHOTO 36 17 | RonommrensHOA HHHH;;H é;LHOFO OIIK-14.1,
P PMHD UHPOPMAIIUH T10 Y OIlK-14.2,
cocrosiuusa. OCHOBHBIE — CTaIuH . 3a/1aHus
3aJIaHHOM TeMe OIIK-14.3
penreHus 3amad. [Ipumepst
. N IToaroroBka k
pacuéroB neTaneit u
OPaKTUIECKOMY
obopymoBaHus
3a/IaHHIO
HWroro no pazneny 126 |89,8
Hroro 3a cemectp 72 1359 320
3a4eT, 3a4eT ¢
Hroro no aucnumnnuze 126 |89,8 >

OIIEHKOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOHl paboThl B KauyecTBe
00pa3oBaTeNbHbIX TEXHOJIOTHH B MPernoIaBaHu JUCHUTUTUHBI «Cucrtemsl
ABTOMAaTU3UPOBAHHOIO MIPOEKTUPOBAHUS» TpaguLMOHHAs, MHTEpaKTUBHAs u
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MPSAMYI0 TPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MoHomor mpenonaBarens). Ha 3aHATUSAX HperycMaTpUBAETCsl MCIOJIB30BAaHUE 3JIEKTPOHHOTO
JEMOHCTPALIMOHHOTO Y4e0HOro Marepuaja COIEpPXKAIEro CIO0XKHBIE CXEMbl, TaOJulLbl U
MaTeMaTudeckue GopMyIbl.

[IpakTuueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. VlHTepaKTUBHBIC TEXHOJOTUU — OpPTaHU3alUs 00pa30BaTEIBHOIO IMpoIecca, KOTopas
MIpEeANnoJaracT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JJOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsny co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  Takoro  pojJa  OPUHIUI  HHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepaKTUBHOCTh MOAPA3ZYMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTBue, (opMUpoOBaHHE caMOpa3BUBAIOLIEICS HHPOPMAIMOHHO-PECYPCHOM
Cpenpbl.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JIEKIHMS-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), nekuusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

3.  HudopmannoHHO-KOMMYHUKAIlMOHHBIE ~ 0Opa3oBaTeNbHBIE  TEXHOJIOTUH  —
opranu3aiys o0pa3zoBaTeNbHOTO MPOIEcca, OCHOBaHHAsI HA MPUMEHEHUH CIIEIUATU3UPOBAHHBIX
MPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB paboThI ¢ MH(OpMaLIKEH.

@opMbl YUEOHBIX 3aHATHIA C HCIOIB30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anysi — HW3JI0KEHUE COJEP)KaHUS CONPOBOXKIAETCS IMpe3eHTaluen
(eMoHCTpalel yueOHbIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTFOCTPATUBHBIX, rpaUuecKux, ayIuo- U BUACOMATEPUAJIOB).

[IpakTnueckoe 3aHATHE B (QOpME TMpE3eHTAUH — TMPEACTABIEHUE pEe3yJIbTaTOB
IIPOEKT-HOM MJIM UCCIIEOBATEIBCKOM AEATEIbHOCTU C MCIOJIB30BAHUEM CHEUAIN3UPOBAHHBIX
IIPOrPaMMHBIX Cpej.

[IpakTudeckue 3aHATHS TPOBOIATCS s 3aKpEIUICHUS W YIIYOJIGHUS 3HAHUU,
MOJIyYEHHBIX CTYJEHTaMH Ha JIEKIUAX U JOJKHBI CIIOCOOCTBOBATh BHIPAOOTKE Y HUX HABBIKOB
MIOCTAaHOBKH, (hopManu3anuu, MOCTPOCHUS OJIOK-CXEM NPUHATHS peIIeHUH, MOCTpOEeHUE
TBEPAOTEIBHBIX MOJICNIEN U peain3aliu pemeHnii ¢ momoinbto nakera CAIIP.

CamocrodTenbHas paboTa CTUMYJIMPYET CTYJSHTOB B MPOLIECCE MOATOTOBKU JJOMAIIHUX
3aJaHUl, TpU peUIeHHH 3ajad Ha TMPAKTUYECKUX 3aHATHUAX, IpPU TMOJATOTOBKE K caaye
WHJUBUIyaJIbHBIX 3aJaHUI U UTOTOBOM aTTECTallUU.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B nmpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. IloxnmaeB 10. A. Komnerotepnoe MOJICTTUPOBAHHE u cO3JaHue
IIPOEKTHO-KOHCTPYKTOPCKOM ~ TOKyMEHTaluu B  MammHocTpoeHuu cpenctBamu  CAIIP.
WmxenepHas u KomnbrotepHas rpaduka B Autodesk Inventor, AutoCAD [DnekrpoHHbIii pecypc]
. yueoHoe mocodue. Y. 1 / FO. A. IMoxunaes, E. A. CucrynoBa, O. M. Bepemeii ; MI'TY. -
Marunutoropck : MI'TY, 2016. - 1 snekrpon. ont. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true . - MakpooOBbeKT.

2. CucreMa aBTOMaTU3MPOBAHHOTO ITpoekTrpoBanus Autodesk Inventor B metamutypruu u
MaiHocTpoeHud : yaeOHoe nocobue / C. M. T'opbatiok, M. I'. Haymosa, H. C. Kynpuenko, 1O.
C. TapacoB. — MockBa : MUCUC, 2018. — 118 c. — Tekct : snekrponHsiii // Jlaup :
3JIeKTpOHHO-0MOnoTeynass cuctema. — URL: https://e.lanbook.com/reader/book/115283/#1
(mata ooparenus: 02.11.2020). — Pexum gocTyma: 1jisi aBTOPH3. TOJIb30BaTEIICH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. T'op6atiok, C. M. KoHcTpynpoBaHue MamivH U 0OOpPYIOBaHUS METAJLTYPrUYE€CKUX
pon3BoACcTB. OCHOBBI TPEXMEPHOTO aBTOMATU3MPOBAHHOTO KOHCTPYUPOBAHUS JI€TAJICH U Y3JI0B
MalIIIiH ¢ TIoMoIibio mporpammbl Autodesk Inventor. Y. 2. TIpoektupoBanue cOOPOUHBIX €MHUIL
U aHUMalus JeTajieid u coopok : yueonoe mocobue / C. M. T'opbatiok, A. B. Kamenes, JI. M.
I'myxoB. — Mocksa : MUCHUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Texkcr :
snexktpoHHbii /| Jlanp : JJICKTPOHHO-OMONMMOTEYHAsT ~ CUCTeMa.  — URL:
https://e.lanbook.com/reader/book/2077/#1 (mata obpamienus: 02.10.2020). — Pesxkum gocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. CaBenbeBa, 1. A. NnxeHepHasa rpaduka. MojaenupoBaHue U3JIEIUN U COCTABICHUE
KOHCTPYKTOpCKOW jgokymeHTtanuu B cucreme KOMIIAC-3D : yueOnoe mocobme / M. A.
CagenweBa, B. U. Kagomnukos, U. JI. Kagomnukosa ; MI'TY. - Maruutoropck, 2010. - 186 c. :
WIL., Tab1., CXEMEL. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooOwsekT. - TekcT
ANEKTPOHHBIN. - IMeeTcs meyaTHbIN aHaIor

3. Kommerorepras rpaduxa B CAIIP : yueOnoe mocobue / A. B. Ilpuemsiiies, B. H.
Kpyros, B. A. Tpestnp, O. A. KopiakoBa. — Cankr-IlerepOypr : Jlans, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Tekcrt : anekrpoHHbIit // JIaHb : 3J€KTpOHHO-OMONINOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/reader/book/90060/#1 (mara oOpamenus: 02.10.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

4. Topbatrok, C. M. Jletanu MammH ¥ OCHOBBI KOHCTpyupoBanus : y4eOHUK / C. M.
I'opbatiok. — Mocksa : MUCHUC, 2014. — 377 c. — ISBN 978-5-87623-754-5. — Texkcr
anekTpoHHslt /[ JlaHp : AIIEKTPOHHO-OMONIMOTEYHAass ~ cucTeMa.  — URL:
https://e.lanbook.com/reader/book/116846/#1  (mata oOpamenus: 02.10.2020). — Pexum
JIOCTYTIA: JUIsl aBTOPU3. TTOJIb30BATENCH. .

B) MeTonuyeckue ykazaHus:
1. T'opoxoga JI.B. Koctorpsizosa T.U., Ckypuxuna E.b. Pe3p60BbIe 1 cBapHBIE


https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://e.lanbook.com/reader/book/115283/#1
https://e.lanbook.com/reader/book/2077/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://e.lanbook.com/reader/book/90060/#1
https://e.lanbook.com/reader/book/116846/#1

coequHeHus (¢ mpwiokeHueM): Meroauueckue ykaszaHusa. — Marauroropck: I'OY BIIO
«MI'TY», 2011 T.

2. MeTtoanueckue yKa3aHus 10 BHIMOJHEHUIO HHIUBUAYATbHBIX 3aJaHUN MTPEICTABICHBI
B IIPHJIOKCHUH 3.

3. Meroauyeckue yKazaHusl MO BBIIOJHEHUIO MPAKTUYECKUX 3aJaHUN MPEICTaBICHbBI B
MIPUIIOXKEHUH 4.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
1o Ne norosopa Cpok neiicTBHS TULIEH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional
7Zip CcBOOOHO OeCCPOUHO
ACKOH
Kosmac 3D 5.16 11-261-17 ot 16.03.2017 OeccpovHO
Bpaysep Yandex|cobomHo OeCCPOUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchlIKa
HanuonansHas
HH()OPMAIIMOHHO-aHATUTHYCCKAs URL: https://elibrary.ru/project_risc.asp

cucrtema — Poccuiickuii HHIEKC HAYYHOTO

DONEeKTpOHHbIE  pecypchl  OMOJINOTEKU

MI'TY um. I'.1. HocoBa

ITouckoBas cucrema Akagemus Google

(Google Scholar)

VYHuBepcurerckas nH(pOpMalnOHHA

cucrema POCCU S

OnekTpoHHass  0a3a  NEPUOAMYECKUX

uzaanuii East View Information Services,
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOILYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

https://uisrussia.msu.ru

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:


https://elibrary.ru/project_risc.asp
https://magtu.informsystema.ru/Marc.html?locale=ru
https://scholar.google.ru/
https://uisrussia.msu.ru/
https://dlib.eastview.com/

MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

1. VYwyebuble ayauTopuu s TNPOBEACHUS  3aHATUH  JIEKUMOHHOIO  THIIA:
MynbTUMEANITHBIE CPEACTBAa XpaHEHHs, TIepeaun U npeacrasicHust nadopmanuu. Aya. 297,
279.

2. Yd4eOHBIC ayIuTOPUU I TPOBEIACHHS TMPAKTUYCCKUX 3aHATUN, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJIS U TPOMEKYTOYHOM AaTTeCTalluu:
MynbTUMEANITHBIE CPEJICTBA XPAHCHHUS, MEepeaauu U npejacraBieHus nHpopmanuu. Komrieke
TECTOBBIX 3aJIaHUM JJIS IPOBEICHUS TPOMEKYTOUHBIX U pyOeKHBIX KOHTpoJiel. Ayn. 407a, 279.

3. Tlomemienust JUIsi CaMOCTOSITENILHOM paboTel oOywaromuxcs: IlepcoHanbHbIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
nH(pOpPMaIMOHHO-00pa30BaTeNbHYIO cpey yHuBepcuteTa. Ayn. 407a, 279.

4, TlomemeHus sl XpaHEHUS W MPOPUIAKTHYECKOTO OOCITYy)KMBAaHUSA Y4eOHOTO
obopynoBanus: Illkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000pyI0BaHUs ¥ Y4eOHO-HATJISAIHBIX TTocoOuid. Aya. 298.

HNPUJIOXEHHUE 1
Y4edHo-MeTOIHYECKOe 00ecTedeHHe CAMOCTOATEIbHOI PadoThI CTY/IEHTOB

Ilpumepnoe 3a0anue na npakmuueckom 3aHAmMuUU

[Toctpouts 3D monens aeranu, n3o0paxeHHON Ha uepTexe (o Bapuantam). [Ipoussectu
aHaJ M3 HaMpsSHKEHHO- J1e(OPMHPOBAHHOTO COCTOSIHHS JIETAld MPU TPHIOKEHUU Pa3pHIBHOTO
ycunus B 10000H. Caenarb oTyeT, npoaHaaIu3upoBaTh PE3yJbTaTbl MOJACIUPOBAHUS, BbIIBUHYTh
MIPETIONKEHUS TIO ONITUMU3AIUN U3JICTTHS.
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ITPUJIOKEHHUE 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHIflpyeMble pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO'{HOﬁ aTrrecramum:

CTpYKTYpHBII
PYKIYP [Inanupyembie pe3ysIbTaThl
DJIEMEHT O1LeHOYHBIE CPEICTBA
oOy4eHus
KOMITETEHIINU

OIIK-14: CniocoOeH pa3pabaTbiBaTh JITOPUTMBI U KOMIIBIOTEPHBIE MPOTPAMMBbI, IPUTOTHBIE IS IPAKTUYECKOTO TPUMEHEHUS.

OIlK-14.1: — OIIK-14.1: Bonpocwi k 3auemy
[Tpumenser
OCHOBHBIE 1. Kiaccudukamnust Moene, UCIOJIb3yEeMbIX B TEXHHUKE.
ANTOPUTMBI K 2. OcHOBHBIE CBOICTBa MoJienei
pelIeHHIo 3. Tlorpemnoctu MmoaemupoBanws. [lorpenHocTr pacyeToB
TIPUKJIATHBIX
IpOrpaMm Ilpumepnoe npakmuueckoe 3a0anue

3ananue. Iloctpouts 3D mozaens aeranu, M300paXeHHOM Ha yepTeke (11O BapUaHTaM).
BbiBUHYTE mNpeasio’keHuss Mo onTuMu3anuu usnaenus. I[lpegoctaBuTh (oTopeanucTuyHoe

M300paxKeHre MOICTH.
]

i
}




CrpyKTypHBII
JJIEMEHT

[Inanupyemsblie pe3ysIbTaThl

O1eHOYHEIE cpe€acTBa

oOydeHus
KOMIIETEHIINH
3aganusi . IIpoekTHpoBaHUe BAJIOB.
CornacHo BapraHTaM 3a/laHUi pa3padoTaTh Bajl, IPOBECTH €ro pacueT. BBIOTHUTD YepTeK.
OIIK-14.2: — OIIK-14.2: Ilpumepnuvie onpocel na 3aueme
Hcnons3yer
CUCTEMBI 1. Uenu u 3anaun npumeHenust CAIIP
IPOrpaMMHpPOBa 2. Kakue cpencTtBa aBTOMATH3MPOBAHHOTO TPOEKTHPOBAHUS  MO3BOJSIOT TMPOBOJAUTH
HUS st MOJICIIMPOBAHNE TEXHHYECKMX OOBEKTOB M TEXHOJOTMYECKHX IPOIECCOB B
paspaboTKu METALTYPrHYeCKOM MAaIIMHOCTPOSHHUN?
KOMITBIOTEPHBIX
porpaMMm

Hpumepnoe npakmuueckoe 3a0anue Ha 3auem

3aganue .IlpoexTupoBaHue KyJaukoBoro Mexanusma. Co3qanue napaMeTpu4ecKux
aeTajieil. JKCNOPT U UMIIOPT AAHHBbIX. J[lMHAMMYeCKOe MOIe TMPOBAHKeE.




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 (popmare avi.
Buneoponuku npuiioxxuth B pa3zaen "oTBET Ha 3a/1aHue’.



http://newlms.magtu.ru/mod/resource/view.php?id=408399
http://newlms.magtu.ru/mod/resource/view.php?id=408399
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TPYRTYPHEIH [Inanupyemsble pe3ynbTaThbl

OJIEMCHT OI_ICHO'-IHI)IG CpeacTBa
oOyueHus
KOMIICTCHIIMH
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Pucynox 2. Ueptex Kynadyka ¢ mapaMeTpUUeCKUMU 3aBUCUMOCTSIMU




CrpyKTypHBII

[Inanupyemsblie pe3ysIbTaThl

3JIEMEHT OrneHOUHBIE Cpe/ICTBA
oOydeHus
KOMIIETEHIINH
1
|
] '
!
b4 o .:?:._I.;
nompoes & cloge
. -
1
Pucynok 3. Ueprex ToJIKaTeNs ¢ MapaMeTPUIECKUMHU 3aBUCUMOCTSIMA
OIlK-14.3: — OIIK-14.3: Ilpumepnwie onpocel na 3aueme
Pa3zpabarrsiBaer
KOMIIbIOTEPHBIE
TIPOrPaMMBbl, 1. MogenupoBanue 06beMHBIX COOpOK. [IpoeKIIMOHHbBIE BUABI U ACCOLMATUBHBIE CBSI3U

MPUTOJHBIC IS

3D u 2D — Moneeit.




CrpyKTypHBII

[Inanupyemsblie pe3ysIbTaThl

O1eHOYHEIE cpe€acTBa

AJIIEMEHT
oOydeHus
KOMITCTECHIIHH
MIPAKTUIECKOTO 2. Buapel monenmupoBanus. KoMmbroTepHOE MOACTUPOBAaHME. ITambl IMPOBEICHUS
MIPUMEHCHHSI KOMITBIOTEPHOTO MOJICITUPOBAHHSI.

Hpumepuoe npakmuiueckoe 3a0anue Ha 3auem

3ananmue 1. [I[poekTHpoBaHNe KPUBOUIMITHO-IIATYHHOI0 ME€XaHU3MA HA OCHOBE ICKU3HBIX
0s10k0B. Co31anne GOoTOPEATNCTHYHOIO H300paKeHNs], AHUMALMHU PadoThl MeXaHU3Ma

1. CornacHo BapHUaHTYy 3alaHNsl, BBIIIOJIHUTH 9CKU3 MCXaHU3MaA. PI/ICYHOK 3CKH3a C
pacCTaBJICHHBIMU pasMEpaMu IIPCAOCTABUTL B OTUCTC.

2. Ha ocHOBe cO3[JaHHBIX 3CKH3HBIX OJIOKOB c03/1aTh TBepAble Tena. Co3nath (aiin cOopKu.
N3o6paxenue 3/[-cOOpKH MpelOCTaBUTh B OTUETE.

3. CoznaTh aHMMAaLMIO pabOThl MEXaHU3Ma U €ro (OTOpPeaTMCTHIHOE H300paKeHHE.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHLIUN

[Inanupyemsblie pe3ysIbTaThl
o0yueHus

OneHouHble CpeacTBa




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsblie pe3ysIbTaThl

oOydeHus

O11eHOYHBIE cpe€acTBa

Pucynok 1. Cxema KpUBOIIMITHO-IIATYHHOT'O MEXaHU3Ma

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

I1K-3.1 — TIK-3.1: Bemonuser | Bonmpocel k 3auery
paboThI o
1. Uenu u 3anaun npumeHenust CAIIP
ACKU3UPOBAHMIO,
2. Kakue cpenctBa aBTOMATH3MPOBAHHOIO IMPOEKTHPOBAHHMS TMO3BOJISIIOT MPOBOAMTH
TPeXMCPHOMY 1 MOJIEJIMPOBAaHUE TEXHUUYECKUX OOBEKTOB U TEXHOJIOTMYECKUX IMPOLIECCOB B
usnaeckomy METaJUTypru4ecKOM MaIlIMHOCTPOESHHUH?




CrpyKTypHBII

[Inanupyemsblie pe3ysIbTaThl

JJIEMEHT OHCHO‘IHBIe cpe€acTBa
oOydeHus
KOMIIECTCHIIN
MOJIETMPOBAHHIO 3. MozenupoBanue 00beMHBIX COOPOK. [IPOEKIIMOHHBIE BHIbI U ACCOLIMATHBHBIE CBA3H
00BEKTOB 3Du?2D - MOI[eHeﬁ.
MAITHHOCTPOCHHS 4. Bugsl MojenupoBanus. KOMIbIOTEpHOE MOJCIHPOBAHUE. OTalbl MPOBEICHHUS

KOMIIbIOTEPHOT'O MOJIETUPOBAHHUS.
5. Ilapamerpu3anusi reOMETPUYECKUX MOJIEIEH.

Hpumepuoe npakmuiueckoe 3a0anue Ha 3auem

3ananue . Pa3paboTka J1MCTOBOrO TeJia

CormacHo BBIIAHHOMY YCPTECIKY, BBIIIOJIHUTDH 3D MOACIBb ACTATIN KaK JIMCTOBOC TCJIO.




C TYPHBIH
TPYKIYP [Inanupyemblie pe3ysbTaThl
3JIEMEHT O11eHOYHBIE Cpe/ICTBa
oOyueHus
KOMITETECHLINU
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3a,I[aHI/Ie HpOCKTHpOBaHI/le IUIMIEBBIX M HIMOHOYHBIX COeIMHEHU.

CornacHo BapHaHTy UCXOTHBIX JJAHHBIX BBHITIOJHUTH COEJAMHEHHE Bajla M KoJieca CO IMUINIEBBIM
coequHeHUEM (1), CO MMOHOYHBIM coeTuHEeHUEM (2).




CTpYKTYPHBII
PYKTYP [Inanupyemblie pe3ysbTaThl
O11eHOYHBIE Cpe/ICTBa
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CrpyKTypHBII
JJIEMEHT
KOMITETCHIIIH

[Inanupyemsblie pe3ysIbTaThl
oOyueHus

O11eHOYHBIE Cpe/ICTBa
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsblie pe3ysIbTaThl
oOyueHus

O11eHOYHBIE Cpe/ICTBa
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CTpYKTYpHBII
PYKTYP [Tnaaupyemblie pe3ynbTaThl
DJIEMEHT OrneHOYHBIC CpPE/ICTBA
oOydeHus
KOMITETECHLINU

[TK-4: Crioco6eH BBIMOIHATH PA0OTHI IO KOMIBIOTEPHOMY MOJIETUPOBAHUIO, BU3YAIU3AIMH, IPE3EHTAIIMY MOICTU MPOAYKTa (U3Aenusl) U (UIIn)
3JIEMEHTA MPOMBILUIEHHOTO AU3aiiHa

[1K-4.1 — TJIK-4.1: Bemonuser | [IpakTudeckoe 3aianue HA 3a4eTe
paboThI o -
HMEPHOE 3aJaHie: BEIIIOJIHUTH TPEXMEPHYIO MOJEIE C YepTeKa JeTalIl
KOMIIBIOTEPHOMY PUMEP A p PHYIO MOZ P A
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0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMesxkyTouHast arTecTaius Mo JucuuIuinHe «MojeJmpoBanue B MANIMHOCTPOEHHH
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HaHUH, W TMPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHHA U
BJIQJICHUU, IPOBOAUTCS B (hopMe 3aueTa.

3a4er Mo JaHHOM AMCUUILIMHE TMPOBOJUTCSA B YCTHOU (popme, BKITIOYaeT 1 TeopeTnyecKkuit
BOIIPOC U 3aIIUTY HHIUBUAYATEHONU PaOOTHI.

Hokazamenu u Kpumepuu ouenueanun zauema.:

— «3auyTeHO» CTaBUTCA, €CIM OOYYaIOIIUICS IOKa3bIBAaeT CJalblii YpOBEHb 3HAHUUN
OCHOBHBIX MOHSTHIA U ONPEJIeNIeHNH, yMEHUI MIPUMEHATh COBPEMEHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTMHM, MCIOJb30BaTh HOBBIE 3HAHUSA M YMEHHS, KOPPEKTHO BbIpaXaTb U
apryMEHTHPOBAaHHO 0OOCHOBBIBATH MOJIOKEHHS MTPEAMETHON 00J1aCTH 3HAHUS U BIIAJICHUS
po(hecCHOHAEHBIM SI3BIKOM MTPEIMETHOM 00JIaCTH 3HAHMSI.

- «He 3auTeHo» cTaBUTCA, €CIM OOYYAIOUIUICA HE MOXET MOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BENICHUSI U OOBSICHCHHSI MH(POPMAIIUU, HE MOXKET MOKa3aTh MHTEJUICKTYaIbHEIC
HaBBIKM PELIEHUS MMPOCTHIX 3a]1a4.

Ilokaszamenu u Kpumepuu OyeHUEAHUA 3a4ema ¢ OUEHKOU:
— Ha OLIEHKY «OTJIMYHO» (5 0aiioB) — 00y4aronuiicss 1€MOHCTPUPYET BBICOKHI YpOBEHb

c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
yueOHOro Marepuasna, CBOOOJHO BBIMOJHSAET MPAKTUYECKHE 3a/laHus, CBOOOIHO OMNEepUpyeT
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYallUSX MOBBIIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — oOydaromuics JEMOHCTPUPYET CPEAHHI YpOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYyCKAIOTCS
HE3HAYUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIIC€palusiax, ICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OIICHKY «YJOBJIETBOPUTEIBbHO» (3 6aria) — 00yJarouuics 1eMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B XO/€ KOHTPOJIBHBIX MEPOIPHUATUN JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIENIbHBIX 3HAHWI, YMEHUH, HaBBIKOB, OOYyYaroIIHiicCs
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TMPU UX
MEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OIIEHKY «He 3a4TeHo» (2 6amna) — oOydaromuiics JeMOHCTPUPYET 3HaHUA He Ooee
20% TeopeTHYecKOro MaTepuaina, JOMyCKaeT CYIIECTBEHHbIE OINMOKHU, HE MOXKET TOoKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



IMPUJIOKEHUE 3
MeTtoauyeckue yKa3aHusl 110 BHINOJTHEHHIO IPAKTHYECKUX 3aJaHU I

[TpakTrueckue 3aaHusl O MOCTPOSHUIO TBEPAOTENIBHBIX J€TaleH, Y3JI0B U UX PACUETy B
cpene Kommnac unu IHBEHTOP BBIMOIHSIOTCS MOATANHO HA MPAKTUYECKUX 3aHATUSAX U CIAIOTCA B
KOHIIE 3aHATHI.

Bo Bpemsi 3aHATHI HY)KHO O4Y€Hb BHUMATENIbHO CIIYIIATh, CICAUTHh HA SKpaHE MPOEKTOpa
MOCIIeA0BATENBHOCTE co3nanus neraneid B CAIIP u moBTOpATH 3a mpernoaBaTeieM 3a CBOUM
KOMIIBIOTEPOM. B cilydyae BO3HMKHOBEHMH BOIIPOCOB HJIM 3aTPyJHEHUW IIPU BBIIOJIHEHUU
paboThl, 0OpaTUTHCS 3a MOMOIIBIO K TpernoaaBarento. Jloma kemaTelIbHO TaK K€ 3aHUMAaThCS
CaMOCTOSITENIbHO,  MCIIOJIb3ys  PYKOBOJACTBA  IOJB30BATENsi W Y4eOHBIE  MaTepUaIbI
AutodesklInventor, Kommac, /11 HanIydImero 3akperieHus HaBbIKOB ITOCTPOSHHSI U PACUETOB B
CAIIP.

OO6mmit mopsaoK BeimosHeHus padbot B AutodeskInventor
1. 3amyckaercs nporpamma Autodesk Inventor.

N

Coznaetcst HOBbIH npoekT "MMs npoekTa" B Marke 1noyib30BaTess.
3. Co3znaeTcst MOJIeIb TIEPBOU JCTAIH.
1. Pucyercs 3cku3 u co3gaercs NepBblid ICKU3HBIN KOHCTPYKTUBHBIN
AJIEMEHT, KOTOPBIA Oy/IET ABISTHCS OA30BBIM.
2.  Mopenb neTany JOMONHSAETCS APYTUMH SCKU3HBIMU dJIEMEHTAMHU:
BBIPE3aMH, BBICTYIIAMU U T.II.
3. DopMHUPYIOTCS TUIIOBBIC AJIEMEHTHI: (PACcKH, CKPYTIEHUS, OTBEPCTHUSA,
pe3b0BI U T. 1.
4.  Mogens eTany coxpaHseTcs B paboyeM IpoCTpaHCTBE MPOEKTa B (paiise ¢
pacuupenuem .ipt.
4. AHAJIOTUYHO CO3JAI0TCS IPYTUe AeTalu y3Ja.
S. OcymiecTBISIETCS OTUET MO pabOTe MperoaBaTeio.

OcHOBHBIE TIOJI0XKEHHU N0 Hayany paboTsl B IHBeHTOp

Autodeskinventor — CAIIP cpeanero ypoBHs, NpeAHA3HA4YEHHAs Uil TPEXMEPHOIO
TBEPJOTEIBHOTO MO/IETMPOBAHUS TEXHUUECKUX OOBEKTOB.

Cucrema MoO3BOJIIET CO3/1aBaThb MOJIENU OTIENBHBIX JeTayned, OCYLIECTBIATh COOpPKY
CIIOKHBIX H3JIEIUM U3 MHOXKECTBa JeTaliel, MoJydyaTh YEepTeKU JeTajel u cOOpOUHBIX Y3JIOB,
MIPOU3BOJUTH PacyeThl Ha MPOYHOCTh, & TAKXKE pelIaTh MHOXECTBO APYIHMX 3aaad Ipouecca
IIPOEKTUPOBAHUS.

[eranbs — TpexMepHasi TBEPAOTEIbHAS MOJIENb OTIEIBbHOMN JI€Tal TEXHUYECKONW CUCTEMBI,
BOCIpuHMMaemasi B cucteme Autodeskinventor kak enuHbIi 0OBEKT, KOTOPBIH MOXKET BXOJIUTH B
cocTtaB cOOpKH.

TBepaoTenpHbIe JeTaal OOBIYHO IOJIyYalOT HAa OCHOBE 3aMKHYTBHIX IUIOCKMX KOHTYPOB
IIyTE€M HX BBIIABINBAHMS, BPALIEHUS, IPOABM)KEHUS 10 TPAEKTOPUH, IEPEMELIEHHS IO CEUECHUSIM.
Tak, HanpuMep, BBIAABIMBAHUEM OKPYXHOCTU MOYKHO MOJYYUTh LWJIMHAP. TOT K€ LUIUHAP
MO>XHO TIOJYyYUTh BpAIlEHUEM IPSMOYTOJIbHUKA BOKPYr ero cropoHsl Ha 360°. Ilocne
CO3/1aHUSI TBEPAOTO Tella ero GopMy MOKHO YTOUHSITh, UCIOJIB3YSl KOMaH bl peJaKTUPOBaHUSI.

Mogenu netaneii coxpaHstoTes B daitiax ¢ pacmupennem .ipt.



OCKH3 — 3TO TeOMETpHUYecKoe H300pakeHHe, CO3/IaHHOE M3 OTPE3KOB MPSMbIX, YT,
OKPYKHOCTEM, KPUBBIX JIMHUI. PaznnuaroT miockue win 2D 3CKM3bl U IPOCTPaHCTBEHHBIE HiIH 3D
3CKM3blI.

OCKHU3bl UCHOJIB3YIOTCS B KAa4€CTBE OCHOBBI I CO3JaHUsl M PENAKTUPOBAHUS MOJEIU
TBEPAOTEJILHON JETAIH.

CymecTBYIOT CHEAYOIINE BUAbI IIIOCKOCTEN JIJIsl CO3AaHUs ICKU30B.

1. [Tnockoctu XY, YZ, XZ npocTpaHCcTBa MPOSKTUPOBAHUS.
2. JIroObIe rpaHy CyIIECTBYIOIIMX TBEPAOTEIbHBIX OOBEKTOB.
3. CrnennanpHbple paboOyue IJIOCKOCTH, TMPEABAPUTEIBHO IMOCTPOSCHHBIC

cpencTBaMu cucteMbl. HOBYI0 pabodyro TIIOCKOCTh MOYKHO MIOCTPOUTH, UCTIONB3YS TPAHH,
pebpa, BepIIMHBI TBEPAOTEIBHBIX 00BEKTOB, CO3aHHBIC paHee padoune IIOCKOCTH, OCH
Y TOYKH, a TAKXKE OCU U TJIOCKOCTH CUCTEMbI KOOPJIUHAT.

B navase paboThI 1O CO3/IaHUIO0 HOBOHM JETAIM TUIOCKOCTBIO ACKHM3a OOBIYHO CTAaHOBHUTCS
mwiockocth XY. B panpHeiemM, B KadecTBe IUIOCKOCTH 3CKH3a MOXKET OBITh BBIOpaHa JIF0Oas
rpaHb CYIIECTBYIOIIECH JeTanu uiu paboyas MJIOCKOCTh, PACIOJOXKEHHAas B IPOCTPAHCTBE
MIPOHU3BOJILHBIM 00Pa30M.

Croco0bI MOCTPOCHMSI TEOMETPHUYCCKHUX DJIEMEHTOB

Mo:KHO MCTIONB30BATH JIBA CIIOCO0A TMOCTPOCHHUS DJIEMEHTOB (TOUEK M JIMHUIM) ICKH3a.

1. Hcnonn3oBanue CTaHIaPTHBIX WHCTPYMEHTOB MOCTPOCHUS
F€OMETPUUYECKHUX MPUMUTHUBOB: OTPE3KOB MPAMBIX, IyT, OKPY>KHOCTEH, MHOTOYTOJIbHUKOB
" T.J.

2. [TpoerupoBanue pebdep, BEpLIMH, KOHTYPOB HMMEIOIIMUXCS JeTallell Ha
IUIOCKOCTH 3CKH3a ¢ IToMonbio CTHIIM TUHUNA 3CKH3a

OTallbl CO3JaHUs dCKH3a

Pabota o mocTpoeHuto 3cku3a pa3oMBAETCs HA HECKOJIBKO ATAIoB, HA KAXKJIOM M3 KOTOPHIX
MIPOUCXOAUT IMOCTEIIEHHOE YTOYHEHUE Pa3MEPOB B (POPMBI ICKHU3A.

1. [TepBoHavyaibHO CO3AAIOT TPHOIMKEHHYIO (OPMY KOHTYPOB 3CKH3a C
MOMOIIbIO «MBIN». B mporiecce co3manus 3CKu3a Ha OOJBIIYI0 YaCTh €r0 JJEMEHTOB
ABTOMATHUYECKU HAKJIAIBIBAIOTCS OTPAaHUYCHHUS.

2. 3aTeM HaKJIAIbIBAIOT JOMOJHUTEIbHBIE OTPAHUYECHUS HA DIIEMEHTBI 3CKU3a,
CBSI3BIBAIOILLIME BCE TEOMETPUYECKUE DBJEMEHThl B OJHY KOHCTpykuuio. Ilocie storo
nepeMenieHre OTAETbHBIX 3JIEMEHTOB HE JOJKHO MPUBOAWTH K MCKPHUBIECHUIO (HOPMBI
ACKH3a.

3. Ha 3akmounTensHOM 3Tarne 3a/1aloT pa3Mepbl (pa3MepHbIe OrpaHUYEHNs),
o0ecneynBarone OKOHYaTeIbHEINA BHJ CKU3a.

Co3zmanne MOJIeN TBEPAOTEIHFHOM 1eTaan

Co3manre MOJIENu TBEPIAOTEIbHOW JeTald HAYMHACTCS Cpa3y MOCHe 3aKPBITHS CPEIbl
MOCTPOEHHUS ICKU3A.

OO0mmue cBeieHUs 0 KOHCTPYKTHBHBIX dJIEMEHTAX

TBepaoTenbHas MOJENb JE€Tald COCTOUT M3 KOHCTPYKTHUBHBIX JJIEMEHTOB. Bcee
KOHCTPYKTUBHBIE AJIEMEHTHI JIETAI 0TOOpaxaroTcs B Opay3epe moaenu. Tak mUIuHAPUISCKUit
MHOTOCTYIEHBIATBIA Baj, IOJYYEHHBIM OJHOM OIlepauueld - BpALIEHUEM 3CKH3a, MOXKET
paccMaTpUBaThCs KaK JE€Tallb, COCTOAIIAS U3 OTHOTO KOHCTPYKTUBHOTO 3j1eMeHTa ""Bpaienue 1".
Ecnu Ha Bamy BBINOJHSETCS MINMOHOYHBIN 11a3 — TO 3TO BTOPOl KOHCTPYKTUBHBIN 3JIEMEHT JACTaNIH.
®acku Ha KpOMKax Baja — TPETUM 3JIEMEHT U T.J. KOHCTpYKTHUBHBIM 3JIEMEHTOM MOKET SIBJISTHCS
HE TOJIbKO 4YacThb JETalld, HO M pa3JIMyHbie ''HEBEIECTBEHHbIE' 3JIEMEHTHI, HIpAIOLIne



BCIIOMOTATENIbHYIO POJIb, HalpUMeEp, AOMOJHUTENIbHAS padoyasi MUIOCKOCTh IS TIOCTPOCHUS
ACKHU3a KOHTYpA IIIMOHOYHOIO Ma3a.

BsanmoelicTBre 3CKHU3HBIX DJIEMEHTOB

[Tpu co3gaHuM ICKU3HBIX AJIEMEHTOB HEOOXOJMMO YKa3bIBaTh, KAK HOBBIM AJIEMEHT Oyaer
B3aWMO/JICHCTBOBATh C JPYTMMHU PaHEE CO3JAHHBIMH KOHCTPYKTMBHBIMHM 3JIE€MEHTaMU. MOKeT

OBITH TPU BUJA TAKUX B3aMMOJICHCTBHI.

=) Oo6wenunenue (Join). I[Ipyu BBIOJHEHUH OMEpalMi OObEAMHEHUS HOBBIN 3CKH3HBIN
AJIEMEHT 00BeIMHSETCS (CITUBACTCS) C APYTUMHE JIEMEHTAMU JICTaJIH.
=) Bbruntanue (Cut). Ilpu BBIYMTAaHWM OSCKU3HOTO OJJIEMEHTa OH YHAlseTCs C

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

BBIYUMTAHUU HUJIIMHAPA MOKHO IMOJTYUYUTHh HUIMHAPHUYICCKOC OTBEPCTUC B TBEPAOM TCJIC.
=] [Tepeceuenue (Intersect). Ilpu mocTpoeHnn nepeceueHust OCTaeTCs TOIBKO Ta YacTh

HCKU3HOTO AJIEMEHTA, KOTOPAst SIBJISCTCS OOIIEH ¢ APYTUMH JIEMEHTAMHU.

TurmoBsie KOHCTPYKTUBHBIE 3JICMEHTBI

TurnoBsie (MHOTO/1a UX HA3BIBIOT pa3MellaeMble) KOHCTPYKTUBHBIC AJIEMEHTBI CO3at0TCS Ha
0a3e yxe CYIIECTBYIOIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, IOATOMY BCE OHU SIBIISTFOTCS
3aBUCUMbBIMU 3JieMeHTaMH. [Ipu ynaneHnn 6a30BOro 3J€MEHTa TUIIOBBIC AJIEMEHTBI YAAJISIOTCS.
Onu He TPeOYIOT VI CBOETO MOCTPOCHHS MTPEBAPUTEILHOTO CO3/aHus dcku3a. Tak, Hanpumep,
TUTIOBBIM KOHCTPYKTHUBHBIM DJIEMEHTOM SBIIsieTCA (Dacka, CHUMaeMasi C OCTPO KPOMKH
ACKU3HOTO 3JieMeHTa. [0 CyTH, TUITOBBIC AJIEMEHTHI OTPAXKAIOT OIEPAIMH PEIAKTHPOBAHUS
TBEPIOTENBHBIX JIeTaNICH: CHATHE (PACOK, CKpYyTIIEHUE, T0OaBIEHHUE OTBEPCTHIA, Hape3aHHe
pe3bOBbI, pa3pe3anue IeTanei u ap.

MaccuBsl
KoHCTpyKTHUBHBIE 3JIEMEHTBI, OTHOCSIIUECS K MAaCCUBAM, UCTIONB3YIOTCS IJIs1 PAa3MHOKEHUS
CYILIECTBYIOIIMX KOHCTPYKTHUBHBIX 3JIEMEHTOB JIETaNH, a TAK)Ke Tell. B pe3ynbrare nomyyaercs
MHO>KECTBO 3JIeMeHTOB. JIF000# 21IeMEHT U3 MOTYYEHHOT'O MHOKECTBA MOKET ObITh MOJABIEH, U
He OyzeT oToOpaxarbcsi B MOZEIH.

HpﬂMOYFOJ'IBHBIfI MAacCCHB. HpﬂMOYFOHLHLIﬁ MacCCHB CO30AacTCAd U3 CYHICCTBYHOIINUX
KOHCTPYKTUBHBIX 3JICMCHTOB WJIN TCJI. Mo:KHO co3aaTh Kak O,Z[HOMCpHBIfI, TaK U I[By'MepHHﬁ
MacCCHUB.

prrOBOP’I MaccuB. B kauecTBe ocu KpYTroBOT0O MacCrBa MOT'YT BBICTYIIATh pe6pa n oCH
KOHCTPYKTUBHBIX 3JICMCHTOB.

3epkanbHOE 0TOOpaXkeHue. 3epKallbHOE 0TOOpaKeHNE KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHUTEJIHO BBHIOPAHHOM MIOCKOCTU. B KauecTBe mIocKkocTH 0TOOpaXKeHHss MOYKHO BBIOPATh
pabouyo MIOCKOCTh, INOO JII00YI0 IpaHb J1eTalu.

Pabouwne 3meMeHThI
K pabounm semMeHTaM OTHOCSTCS paboyasi IIIOCKOCThb, padouast och, pabodas Touka 1
noJsib3oBatenbckas cucrema koopauHat (IICK).

PaGoune 3meMeHTHI SBISI0TCS BCIIOMOTaTeIbHBIME YJIEMEHTaMHU, UCTIOIB3YEMBIMU TPEXKIE BCETO
JUTSI TIOCTPOCHHUS 3CKU3HBIX KOHCTPYKTUBHBIX 3JIeMEHTOB. CyIIeCTBYET MHOXKECTBO CIIOCOO0B
co3manus pabounx 3neMeHTOB. i co3MaHms TOUEK, OCeH U TUIOCKOCTEH MOXKHO UCTIOIB30BaTh
BEPIINHBI, peOpa, TPaHH CYIIECTBYIOIINX KOHCTPYKTHBHBIX AJIEMEHTOB, a Takke ocu X, Y, Zu



miockoct XY, YZ, XZ cucreMbl KoopauHart. Tak, Hanpumep, paGodast IIIOCKOCTh MOXKET OBITh
MoJTy4eHa cMelIeHreM TpaHu Tena win mwiockoctu XY, YZ, XZ Ha 3aJaHHOE PacCTOsSTHHE.



