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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM rojly Ha 3aceaHuu Kadeapbl [OpHBIX MAIlIMH U TPAHCIOPTHO-TEXHOIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.M. MaxuToB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lensamu ocBoenns qucuuianibl «CAIIP » sapistoTes:

- OBJQJICHHE COBPEMEHHBIMM METOJaMU pacueTa M MPOEKTUpOBaHUS Ha 0aze
nporpamMM-HbIx naketoB Kommac-3D, INVENTOR;

- mpuoOpeTeHHEe HaBBIKOB pacyeTa U MPOCKTHUPOBAHUS JleTaled U  y3JIOB
MAaIIMHOCTPOUTENIBHBIX KOHCTPYKIMH B COOTBETCTBUM C TEXHUYECKMMM 33JaHUSIMH U
MCIOJIb30BaHUEM CTAaHAAPTHBIX CPE/ICTB ABTOMATU3ALIUU IPOCKTUPOBAHUS;

- OBJIA/ICHUE HAaBBIKAMU pa3paboTKu paboueil MPOEKTHON M TEXHUYECKOW JOKYMEHTAIIHH,
o(OpMIICHHUS 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX pabOT C MPOBEPKON COOTBETCTBUS
pa3palaThIBacéMbIX IPOEKTOB U TEXHUYECKON TOKYMEHTALIUY CTAHApTaM;

- OBJIaJICHHE JOCTATOYHBIM YPOBHEM MPOo(deccHoHaNbHBIX KOMIIETECHINI B COOTBETCTBUH
¢ tpeboBanusimu PI'OC BO mno nanpaienuto 15.03.02 TexHonmormueckue MalIMHBI H
obopyioBaHHE.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

Jucnuumaa CucremMa aBTOMaTH3MPOBAHHOTO IPOSKTHPOBAHUS TOPHBIX MAIIUH BXOIHT
B yacTb Yy4eOHOro miaHa QOpMHPYEMYIO Y4YaCTHUKaMU 0Opa30BaTENIbHBIX OTHOILEHHM
00pa3oBaTesIbHOIN IPOrPaMMBI.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS AUCIUTUTUH/ IPAKTUK:

KomnbroTepHble TEXHOJIOTMH B HAYKe U IIPOU3BOJICTBE

MareMaTHYeCKUE METOABI B HH)KEHEPUH

3HaHus (YMEHHMs, BIaJleHHs), IOJYUYESHHbIE NIPU U3YYCHUU AAHHOW TUCLHMIUIMHBI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

KoMIproTepHbl€ TEXHOJIOTUH B HAYKE U IPOU3BOJICTBE

MogenupoBaHue pabounx MPOIECCOB TOPHBIX MAIIMH U 000PY10BaHUS

BeimonHenue, MOAroTOBKa K  MpOLEAype 3allMThl W 3allUTa  BBITYCKHOM
KBaJIM(PUKAIIMOHHON pabOThI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILINHBI (MOAYJI5) ¥ IVIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbraTte ocBoeHHMs AMCHUIUIMHBL (Moaynsi) «CucremMa aBTOMAaTH3MPOBAHHOTO
IPOEKTUPOBAHMUS TOPHBIX MAallUMH» OOydaroluiica JOJKeH 00JaJaTh  CleIyHMUMHU
KOMIETCHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-1 Cnocoben opraHu3oBaTh W NPOBOJUTH HCCIEIOBAaHMs, CBSI3aHHBIE C pa3pabOTKOU
HKCHEPUMEHTAIBHBIX MPOEKTOB M MpOrpamMM, HPOBOJUTH HAyYHO-TEXHMYECKHE pPalbOThI IO
MOBBIIICHUIO 3(()EKTUBHOCTH MAIHUH, CUCTEM, MPOILIECCOB U 00OPYAOBAHUS TOPHBIX MAaIIUH U
POOOTOTEXHUYECKUX KOMIIJIEKCOB

[K-1.1 OOGOCHOBBIBAET TEXHOJOTHI0 W MEXAaHU3ALUIO0 TOPHBIX PpaboOT, METOJbI
NMpOoPUIAKTUKN aBapUid MAIIMH U 000PYyIOBaHMS, CIOCOOBI JIMKBHIAINHA UX
IIOCJIEICTBUM

[1K-1.2 Hcnonp3yer QpoBbIE UH(POPMALIMOHHBIE  TEXHOJIOTUU npu
IPOEKTUPOBAHUY TOPHBIX MAIIHH M 000PYI0BaHUS

[1K-1.3 [Ipemyiaraer pemeHuss MO TMOBBIIICHUIO HAJEKHOCTH TOPHBIX MAallUH U
POOOTOTEXHUYECKIX KOMILIEKCOB




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM
YHUCIIE:
— KOHTaKTHas padora — 37,15 akan. yacos:
— aynuTopHas — 34 akaJ. 4acos;
— BHeayauTopHas — 3,15 akan. gacos;
— camocrosTenpHas padorta — 71,15 akan. yacos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma arTecTaluy - SK3aMEH

AynutopHast 3 s
o | KOHTaKTHAA pabota E = Dopma TeKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axan. yacax) g . P Kon
S g ©|caMocTOATENFHOH | ycrieBaeMOCTH U
JIACIMTUTAHBI 5 E s ., | kommeTeHIUM
@) 9 & paboThI MIPOMEKYTOUHOM
Tlex. . | mpaxT. =9 aTTeCTaluu
3aH. | 3aH. | U &
1.
11 1. Cucremsl
ABTOMAaTH3UPOBAHHOTO
CamocrosTenpHOe
MIPOEKTHPOBAHHUS. Crpykrypa,
U3yueHHe
coctaB u koM-mioHeHTBl CAIIP. .
o N y4eOHOH 1 HAyIHO
Tunosoit COCTaB Moaynen R Y eTHBIH OIDPOC TIK-1.1,
MmamuHocTpoutensHoit  CAITIP. 3 321 10 patypel, P TIK-1.2,
N ITonck (cobecemoBanme)
O0BEMHOE TIO-CTPOCHHE JIETaJICH. . TK-1.3
JIOTIOJTHUTENILHOU
HHCTpyMeHTHI MOCTPOE-HHUSI.
UHPOPMALIUH T10
Co3nanue c6opok. IIpumenenue .
N 3aJIJaHHOM TeMe
conpsi-xkenuit.  CosmaHume U
odopmiieHre crieiudu-Karui.
3
1.2 2. Ucnons3oBanue
napaMeTpHIecKux CamocrosTenpHOE
BO3MOXHOCTEH MaKeTOB U3yueHHe
rpadguaecKux pEenaKTopoB. y4eOHOH 1 HAyIHO
BBenenne B mapameTpUYECKYIO JUTEPATYPHI, CobecenoBanue K-1.1
TEXHOJIOTHIO. PekomeHmanuu 1o BeimonHeHne IpoBepka )
3 314 | 10 d POBEPES 1 mK-1.2,
UCTIOJIb30BaHHIO MPaKTHYECKOU MPaKTUYECKOU
IK-1.3
napamerpuzanud. OcoOGeHHOCTH paboTsl, paboTa ¢ paboThl
UCTIOJIb30BaHHS KOMITBIOTEPHBIMU
napaMeTpu4eckol  TEXHOJIOTHH. 00yJaroIuMu
Bxirouenue 51 HacTpoiika MpO-rpaMMaMH.
MapaMeTpHUIECcKOro PeKUMa.




1.3 3. HNudopmaimoHHbie
TEXHOJIOTHA B  HCCICIOBAHUHU
METaUIypPrUYecKUX  MAalluH |
o6opynoBaHus

. CamocrosTensHoe
CpaBHHUTEIBHBIH aHaNu3
CYILIIECTBYOIIUX METOJIOB 13y HCHIC
Y Y o y4eOHO 1 HayYyHO
pactera - ACTAJCH  MallmH - JUTEPATYPBI CobecenoBanue
obopynoBanus. Kiaccugukanus PaTypel, TIK-1.1,
Brinonnenne IIposepka
U TPUMEHHMOCTh  KOHEYHBIX 10 . . TIK-1.2,
MIPaKTHYECKON HPaKTHIECKOH
3JIEMEHTOB. Hasnauenune U IK-1.3
paboTsI, paboTa ¢ paboThl
0COOCHHOCTH HX TNPHMEHEHHS.
KOMITBIOT€PHBIMH
[IpeoOpazoBanue  rpaduyecKux
00y4JaroIUMHU
JOKyMEHTOB B ()OpPMAThl IPYTHX
pO-TpaMMaMH
rpaduueckux makeroB: Komrmac,
INVENTOR. Pacuer
CTaTHYECKOW TMPOYHOCTH. Pacuer
JKECTKOCTH
CamocrosTenpHOe
1.4 4. Meronsl BH3yaJIM3allid B H3y4eHUe
CHCTeMaX WH)KEHEPHOTO aHau3a. y4eOHOH 1 HAy9IHO
TIpuHATHE MPOSKTHOTO PEIICHHS. JIUTEPATYPBHI,
Pacuer BaJIOB u OCeH. Brimonnenne CobecenoBanne K-1.1
OnpeneneHre peakiuii B omnopax 10 MIPaKTUYECKON IIpoBepka K 1'2’
BaioB. PacmpesiesieHne MOMEHTa paboThl, paboTta ¢ | MPaKTUYECKOH K 1' 3’
u yrioB usruba. Pacnpenenenue KOMIIBIOTEPHBIMU paboThl '
ne-popmanuii.  PacmipenencHue 00yJaroIuMu
HaIpsDKEHUI. . PaGora c [Ipo-rpaMMaMu
pEeIaKTopoM BaJIOB. Pazpabotka
MpPOEKTa
15 5. Pacuer MexaHHM3MOB.
DJNeMEeHTOB U JeTalledl MalliH B
rpaduueckux HaKeTax.
Kunemarnueckuit pacuer
HIAPHUPHO-COUICHEHHBIX
MeXaHU3MOB. Pacyer cBapouHBIX,
CamocrosTenpHOe
601TOBBIX u 3aKJICTIOYHBIX
. U3yueHHe
coenmuHeHnd. Pacyer Kyiadkos. .
y4eOHOH 1 HAy9IHO
Pacuer »snemeHTOB perykTOpOB . K-1.1,
JUTEPATYPBHI, YcTHBIi onpoc
(BasioB, 3y0OYaThix KoJieC U 10 TIK-1.2,
[Tonck (cobecenoBanme)
HIecTepeH, HITTOHOYHBIX, . TIK-1.3
JIOTIOJTHUTENILHOU
IUIMIEBBIX W JPYTHUX  THUIIOB
. “HGOPMALIUH T10
COCIIMHEHHUH, MO/IIINITHUKOB). .
3aJ]aHHOW TeMe
Pacuer TUTOCKUX u
MIPOCTPAHCTBEHHBIX bepm.
Pacuer nmpyxun. Pacder nenHsix
nepenay. UccnenoBanue

HanpsHKeHHO-Ie)OPMUPOBAHHOTO
COCTOSIHUS JeTaJlell MallyH.




1.6 6. VmxeHepHbI aHaIM3 U
KOMITBIOTEPHOE MOJICIMPOBAHUE
B porpaMme Inventor.
CocTaBHbIe YaCTH MaKeTa U HX
HasHaueHue. [IpeaBaputenbHas
MOJIrOTOBKA u BXOJI B
nporpaMMy. OCHOBHBIE CTaaHuHU
peeHus 3a1au.
IMpennporeccopHas MOATOTOBKA;
3aJaHue HAYaIbHBIX u
TPaHUIHBIX YCIIOBU;
GU3MYEeCKUX W MEXAHHUYECKHX
CBOIICTB MaTepHasos;
MOCTPOECHUE KOHEYHBIX
JJIEMEHTOB; MIPUIIOKEHUE
MOBEPXHOCTHBIX M OOBEMHBIX
HAarpy3oK; BBIOOp  pemiares.
Knaccudukarust u
MPUMEHUMOCTb KOHEYHBIX
JJIEMEHTOB. Oomas cxema
KOMITBIOTEPHOM peanu3anuu
MKD. Vwuyer HenuHeilHOCTH B
IpoLeaypax MKD.Pemienue
3a/Iaum. ITocTnponeccopnas
o0paboTka. OCHOBHBIE 3TaIbl
TBEPAOTEIHHOTO
MPOCKTUPOBAHUS B
MIOCTPOSHHE ICKH3a, CO3JaHUE
00BbEMHONM  MOJIENH, CO3/aHUE
cOOpOK, TEHEepalus YepTeKeH.
IIpumepsl pacdéroB geranedl u
obopynoBaHUs.

CETKHU

Inventor:

4/3,81

21,15

CamocrosTensHOe
n3ydyeHune
y4eOHO 1 HayYyHO
JUTEPaTypHl,
Brimonnenne
MIPaKTUYECKON
paboTsl, pabora ¢
KOMITHIOTEPHBIMHU
00yJaroIuMu
Mpo-rpaMMaMu

CobecenoBanue
IIposepka
MIPaKTUYECKON
paboThI

MK-1.1,
IK-1.2,
IK-1.3

1.7 Uroro 3a cemecTp

Koncynpranms

3auer

IIK-1.1,
IK-1.2,
MK-1.3

Wroro no pazneny

17

17/6,811

71,15

Hroro 3a CEMECTpP

17

17/6,81

71,15

OK3aMCH

Hroro no JAUCHUIIIINHE

17

17/6,8
)4

71,15

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa30oBaTeNbHBIX ~ TEXHOJIOIMH B MpeNojaBaHUM  JAUCUMIUIMHBI  TPaJAULMOHHASH
UH(POPMALMOHHO-KOMMYHHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTUPYIOTCS Ha OpraHHU3aluio
00pa30BaTeIbHOTO  IIpOLlEecCa, MPEANOJJAralllyl0 IMpsAMYH TPAaHCISALUIO 3HAHUM  OT
IpenojiaBaTess K CTy/eHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
MeTO0B 00yueHHsI). YueOHas NesTeNbHOCTh CTY/IGHTa HOCUT B TAKUX YCJIO-BHSIX, KaK IIPABUJIO,
pPENPOAYKTUBHBIN XapaKTep.

@®opmbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmannonHas Jekuus — IOCIeNOBaTelIbHOE H3JIOKEHHE MaTepuajla B
JTUCLHUTUTMHAP-HOW JIOTHKE, OCYLIECTBISIEMOE NPEMMYIIECTBEHHO BEpOaJbHBIMH CpPEIACTBAMHU
(MoHONOr mpenogasarens). Ha 3aHATHSAX mperycMaTpUBaeTCs MCIIOJIb30BaHHUE 3JIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO y4e0HOro MaTrepuajia COIEpPXKAIIEro CIIOXKHBIE CXEMbl, TaOJuLbl U
MaTeMaTHuecKue (OpMyJIbl.

[IpakTHueckoe 3aHATHE, ITOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMU M HABBIKOB IO
IIPEIUI0KEHHOMY aITOPUTMY.

2.  VudopmMannoHHO-KOMMYHHUKALIMOHHBIE ~ 0Opa3oBaTeNbHBIE  TEXHOJOTUH  —
opra-Hu3anus o0pa3oBaTeIbLHOIO MPOLIECCa, OCHOBAHHAs HA IPUMEHEHUH CIEeLUaTU3UPOBAHHBIX
IPOTPAMMHBIX CPEJl ¥ TEXHUYECKHUX CPEJCTB PAOOTHI C HHPOPMAITUEH.

@®opMbl y4eOHBIX 3aHATUH C HCHOJIb30BaHUEM HH()OPMALMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI:

Jlexuusa-Bu3yanus3anys. — H3JI0KEHUE COJEP)KaHUsA COINPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpanueil yueOHbIX MaTepUaioB, IPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUUECKUX, ayJM0- U BUIEOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (QOpME Mpe3eHTAlMM — IPEACTABICHUE pE3yJIbTaTOB
IIPOEKTHOM MJIM UCCIIEN0BATEIbCKON JEATEIbHOCTH C HCIIOIb30BAHUEM CIIEHMAIN3UPOBAHHBIX
IIPOTrPaMMHBIX CPELL.

[IpakTnueckue 3aHATHS TPOBOJATCS s 3aKpEIUIEHUs W yriayOleHus 3HAHUH,
MOJYYEHHBIX CTYACHTaMM Ha JIEKIUAX U JOJDKHBI CIOCOOCTBOBATH BHIPAOOTKE Y HUX HAaBBIKOB
MOCTaHOBKH, (OpMalM3allUM, TOCTPOEHUS OJIOK-CXeM MPUHATHSA PEUIeHUH, MOCTpOeHHE
TBEPJOTENb-HBIX MOJIEJeH U peanu3aluu pemeHuid c¢ mnomouibio nakeroB Kommac-3D,
INVENTOR.

CamocrodrenbHas paboTa CTUMYJIMPYET CTYJIEHTOB B MPOLIECCE MOATOTOBKU JOMAIIHUX
33/1aHUM, TP PEIICHHWH 33Ja4 Ha IPAKTUYECKUX 3aHATUAX, NPU ITOATOTOBKE K HTOTOBOU
aTTe-CTaluu.

6 YueOHO-MeTOIHYECKOE 00eceyeHHe CAMOCTOSITEbHON PadoThl 00yYaroIIHXCsl
[MpexncraBneHo B mpuioxeHun 1.

7 OueHoYHbIe cpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOH aTTecTalluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Iloxxnmaes 10. A. Kommeroreproe MO/JIEIIMPOBAHUE " CO3IaHHE
MPOCKTHO-KOHCTPYKTOPCKOW ~ JTOKYMEHTAIllMM B  MalIMHOCTpoeHuu cpeacrBamu  CAIIP.
Wmxenep-Has U kommbioTepHas rpaduka B Autodesk Inventor, AutoCAD [DnekTpoHHbIH
pecypc] : yue6HOoe mocobue. U. 1 / 1O. A. Tloxunaes, E. A. CBuctynoBa, O. M. Bepewmeii ;
MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 sanektpon. ont. auck (CD-ROM). - Pexxum goctyna:



https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true. - MakpooObeKT

0) JJlomotHuTeEIBLHAS TUTEPATypa:

1. Topbatrok, C. M. KoHcTpynpoBaHue MamiviH ¥ OOOPYIOBAaHHUS METaJLUTyPTHUECKHUX
npon3BoAcTB. OCHOBBI TPEXMEPHOTO aBTOMATU3MPOBAHHOTO KOHCTPYHUPOBAHUS JI€TAJICH U Y3JI0B
MaIliH ¢ momoriipio mporpammel Autodesk Inventor. Y. 2. TIpoektupoBanue COOPOYHBIX €HHHMIIL
U aHuUManus JeTaieid u coopok : yueonoe mocodue / C. M. I'opbatiok, A. B. Kamenes, JI. M.
I'myxoB. — Mocksa : MUCUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Tekcr
anektpoHHbii  // Jlanb : AJIEKTPOHHO-OUOIHOTEUHAS cucrema. @ — URL:
https://e.lanbook.com/reader/book/2077/#1 (nara o6paruenus: 02.10.2020). — Pexwum gocTyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. CaenbeBa, . A. UwxkenepHas rpaduka. MoaenupoBaHue U3ICTUNH U COCTABJICHUE
KOHCTpYKTOpcKoW mokymeHtanuu B cucreme KOMIIAC-3D : yueOnoe mocobme / M. A.
CagennbeBa, B. U. Kagomaukos, U. JI. Kagomnukosa ; MI'TY. - Maraurtoropck, 2010. - 186 c. :
WL, Tab1., CXEMBL. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : ANIEKTPOHHBIH.
- Imeetcs nevaTHsbli aHAIOT

3. Kommerorepnas rpaduka B CAIIP : yye6Hoe mocobue / A. B. Ilpuemsies, B. H.
Kpytos, B. A. Tpesns, O. A. KopmakoBa. — Cankt-IletepOypr : Jlanb, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Tekcrt : anektpoHHbIi // JIaHb : 3J€KTpOHHO-OMONIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/reader/book/90060/#1 (mara ob6pamenus: 02.10.2020). — Pexum
JOCTYTIA: IS aBTOPHU3. TTOJIb30BATEIICH.

4. Topbatiok, C. M. JleTanu MamiH ¥ OCHOBBI KOHCTpyHupoBaHus : yueOHuk / C. M.
['opbatiok. — Mocksa : MUCHUC, 2014. — 377 c. — ISBN 978-5-87623-754-5. — Texkcr
3JICKTPOHHBIN Il Jlaub : AIEKTPOHHO-OMOINOTEUHAS cucTeMa. — URL.:
https://e.lanbook.com/reader/book/116846/#1 (mata oOpamenus: 02.10.2020). — Pexum
JOCTyTa: JUIs aBTOPU3. MOJIb30BATENEH.

B) MeToan4yeckue ykazaHusi:

1. Meronuveckne yKa3aHUs 1O BBIMOJHEHUIO MPAKTUYECKUX 33JaHUH TPEICTaBICHBI B
NPUI0KEHUH 3.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenoanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip c¢B00O0HO pacrpocTpansemoe [10 OECCPOUHO




ﬁgjﬂg?w 1 26117 0r 16,03 2017 Geccpouno
Autodesk

Inventor y4yeOHas Bepcust 0OecCpovHO
Professional

FAR Manager |cBoOOIHO pacmpocTpaHsIeMoe 0ecCpoYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanwue kypca CchplIKa
JaekTponHbIC pecypent OudmoTern MITY M. |- magty. ru:8085/marcweb2/Default.asp
I'.'1. HocoBa
Poccuiickas  T'ocynapersentas — OuOMMOTEKA. . . rsl.ru/ru/dreaders/catalogues/
Karamoru
HammmonansHas

undopMaMonHo-ananutuueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHIEKC HAYYHOTO ITMTHUPOBAHMS
Nudopmanmonnas cucrtema - EnmHOEe OKHO
ocTyIa K *HGOPMAIMOHHBIM pecypcaM
[Touckosas cuctema Axagemus Google (Google
Scholar)
DOneKkTpoHHas 0a3a TEPHOAMYSCKHUX W3aHUI
East View Information Services, OO0 «MBHUC»
9 MaTrepHaJLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIfA)

URL.: http://window.edu.ru/

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

https://dlib.eastview.com/

MartepuaiabHO-TEXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

1. VuyeOHble aynuTOopuu Il HPOBEIEHUS  3aHSATUA  JIGKIIMOHHOTO  THIA:
MynsTuMeaifHbIE CPE/ICTBA XPAHEHHUS, IEPEAayuu U MPEeACTaBlIeHUs UHPOPMALIUH.

2. Y4eOHBIE ayTUTOPUH JUIS TIPOBEICHHS JIAOOPATOPHBIX 3aHATHHA, TPYNIOBBIX M
WHIVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJIS M IPOMEXKYTOUYHOM aTTECTALUU:
MynbTUMeIUITHBIE CPEeICTBA XpaHEHUs, Nepeladl U mpejcTaBieHuss nHpopmauu. Komruiekce
TECTOBBIX 3aJJaHUM JUIsl IPOBECHHSI IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

3. Tlomemenust I CaMOCTOATEIbHOW paboThl oOywaromuxcs: [lepcoHanbHBIC
xoMnbrotepsl ¢ maketoMm MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B JIEKTPOHHYIO
HH(pOPMaAIMOHHO-00PA30BATENBHYIO CPEy YHUBEPCHUTETA.

4. TlomemeHust Ui XpaHeHHs W MPO(QUIAKTUYECKOTO O0OCTyKHMBaHUSA Y4eOHOIrO
obopynoBanus: Ilkadpel ans xpaHeHHs y4eOHO-METOJUYECKON TOKYMEHTAIlMU, y4eOHOTO
000py0BaHUs M y4eOHO-HATJISITHBIX TTOCOOUH.

JIekuMoHHBIN 3a1, O0OOPYAOBAHHBI COBPEMEHHOW NPE3EHTALIMOHHOW TEXHHUKOU
(mpoekTop,3KpaH, HOYTOYK).

KomnbrotepHble Kitaccel, 000pyJOBaHHbIE COBPEMEHHOM TEXHUKOH W MeOenblo s
NpO-BEICHUS TPAKTHUECKUX WM JabopaTopHbIX 3aHATHH. KoMmmbroTepsl 0O0ObeIMHEHBI B
JIOKAJIbHYIO CEeTh C BBIXOJIOM B MIHTEpHET U 3JEKTPOHHYI0 MH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.



I[Ipunoxenne 1
YueOHO-MeTOAMYeCKOE 00ecreYeHHEe CAaMOCTOATeIbHON PadoThI CTY1eHTOB

Ilpumepnvie 3a0anua Ha NPAKMUYECKUX 3AHAMUAX
3ananmue 1. [I[poekTnpoBaHNe KPUBOIIMIHO-IIATYHHOT0 MEeXaHU3Ma HA OCHOBE ICKU3HBIX
0s10k0B. Co31aHNe aHUMALMHU PaGOTHI MeXaHU3Ma

1. CormacHo BapUaHTy 3aaHusl, BBIIIOJIHUTH 3CKHU3 MCXaHU3Ma. PI/ICYHOK 9CKH3a ¢C
PpacCTaBJICHHBIMHA pasMEepaMu NpPeaAOCTAaBUTh B OTUCTC.

2. Ha ocHOBe CO3aHHBIX 9CKM3HBIX OJI0KOB co31aTh TBepable Tena. Co3aars ¢aiin cOopKH.
N3o6paxxenue 3/1-cOOpkH NpeOCTaBUTh B OTYETE.

3. Co3aate aHMMAIUIO pabOTHl MEXaHU3Ma U ero (POTOPEATUCTUIHOE 300paKeHHE.




Pucynok 1. CxemMa KpuBOLIMITHO-IIIATYHHOTO MEXaHU3Ma

3ananue 2. [IpoexkTupoBaHne Ky/J1auKoBOro Mmexanusma. Co3janmne napaMmeTpudeckux
aeTasiel. JKCHOPT U MMIIOPT JaHHbIX. JIMHAMMYeCKOe MOIe TMPOBAHKE.

CornacHO BapuaHTy YHMCJIOBBIX 3HAUEHUN NTapaMETPUUECKHUX Pa3MEPOB JI€Talel KyJauKOBOIO
MeXaHu3Ma:

1. pazpabotare 3D -moznenu u 3D cOopku Uit IBYX pAAOB apaMeTpHuecKux pasmepos. K
OTBETY Ha 3aJIaHUe MPHIIOKHUTH (HOTO MOAETICH NBYX KYJIauyKOB (Ha3BaTh KyJadoK | u Kymadok 2);

2. MMPOBECTU JUHAMUNYICCKOC MOJACIIMPOBAHUC TSI ABYX BAPHUAHTOB IAPAMETPUUICCKUX JeTajeu
MEXaHUu3Ma.

3. CoznaTh 1Ba BUJIEOpOJIMKA PpabOThI MOJyUYEHHBIX KYJIaYKOBBIX MEXaHU3MOB B (hopMare avi.
Buneoponuku npuiiokuTh B paszzien "oTBET Ha 3a7aHue’.

xawdah |4 0-Xonovhix

demas xynasox. pu pasweps U1 021, 8

kynayok-01-14epmex

Pucynok 2. Ueprex KyJiauka ¢ mapaMeTpUIECKUMH 3aBUCUMOCTIMU


http://newlms.magtu.ru/mod/resource/view.php?id=408399
http://newlms.magtu.ru/mod/resource/view.php?id=408399
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PI/ICYHOK 3. IlepTexc TOJIKATCJIA C IapaMCTPHUICCKUMHU 3aBUCUMOCTIAMU

3aganue 3. Pacuer HanpsizkeHHO-1e()OPMUPOBAHHOIO COCTOSTHUA TeXHNYECKHX 00beKTOB
B cpeae Autodesk Inventor , ¢ ncmosib30BaHueM cpebl THHAMHYECKOT0 MOAeTHPOBAHUS U
cpeabl aHAIN3A HANIPSIKEHU .

[IpoBectn ananu3 HanpsHYKEHHO — ACPOPMHUPOBAHHOIO COCTOSHUS KyJlauka M TOJKATels,
pa3paboTaHHBIX B TMpeAbIaAylIeM 3agaHuu. [IpoBecTM JMHAMHUYECKOE MOJIEITUPOBAHHUE
KYJIaYKOBOTO MEXaHM3Ma C 33JaHMEM Harpy3Ku: KpyTsiuid MoMeHT Ha Kynauke SOH*m, Oceast
Harpy3ka Ha Ttoikarene - 2000H. BrimonHuTe aHanu3 HanpspDKeHUE JeTalel: Kyjladka u
TOJNIKATeNsl JJI1 JBYX pa3JIMUHBIX MOJOKEHHM KyJlaykoBOro MexaHu3ma. COCTaBUTH OTYET,
ClieNaTh BBIBOJI O pa0OTOCIOCOOHOCTH AeTaneii. OT4eT Mo aHanu3y mpeIocTaBuTh B opmate doc,
¢ BBIBOAaMH O paboTocmocoOHocTH aeraineil. [IpuBectu kapTuHBI HampspkeHH 1Mo Musecy,
Koa(uImenTam 3amnaca npOYHOCTH.

3ananue 4. IIpoekTHpOBaHHE PAaMHBIX KOHCTPYKIHIi. AHaIU3 pam B cpene Autodesk
Inventor. Pa3pa6oTka yepTexa o01iero Buaa.




CornacHo 3aJJaHHIO CIIPOEKTUPOBATh KOHCTPYKIIMIO OOBEKTA C UCII0JIb30BAaHUEM 3JIEMEHTOB
INPOCKTHPOBAHUS METAJUIOKOHCTpYKuumii Inventor. [IpemycMoTperh cBapHble COEIUHEHHS
JJIEMEHTOB PpPaMHOM KOHCTpyKuuu. IIpoms3BecTu pacu€r KOHCTPYKUMHM Ha CTaTUYECKYIO
IPOYHOCTh, BBIBECTH TpaUKH: HANpKEHWH, Kodp¢uimenTa 3anaca, nedopMaluu, yCHIU.
BrImoaauTh yepTex o01ero Buaa KOHCTPYKIMU € TOOABICHUEM H30METPUYECKOTO BUA.

Ilpumep:  Tema 1. Cnpoekmuposams nHagec

I/ICXO,I[HBIC JaHHBIC: HJ'IOIHa,Z[I) HaBeca S, CHCroBas Harpys3ka FC, BETpOBas HArpyskKa Fs

NB s, M Fc, H/M? FB, H/m? Hasec Han
1 400 300 240 3anpaBoOYHOM
cTaHnuer 6 KOiIoH
2 100 200 150 Brixogom u3

TOPIroBOro neHTpa

Tloawe3 oM Kuoro

3 10 150 80 noma (OKpyTJIoit
bopmbl)
4 50 200 100 Brixonom u3

TOPIroBOro HeHTpa

3aganue 5. [IpoekTpoBaHue 3y0UaThIX Nepenay

Boinmonuute 3D —Mozenb 1mecTepHu, MpeACcTaBIeHHOW Ha pUC., U pa3padoTaTh AJs LIECTEPHU
3D-monens 3ybuaroro komeca. Ilepematounoe oTHomieHMe mapsl paBHO 2. IIpemycmoTpers
BBINOJIHEHHE HIIIOHOYHOTI'O 11433 B 3y0UaToM KoJece.

N Rag3{5}

1 v > e 17| Ban boixodou




3ananue 6. [IpoBecTH aHAIU3 HANIPSIZKEHHO-1e(OPMHUPOBAHHOIO COCTOSIHUA MINUHAEJIbHOT0
coequHeHusi. CormacHO CBOMM MCXOJHBIM JaHHBIM pazpabortath 3D — mMozaens y3na mapHupa u
IPOBECTHU PacydeT €ro Ha MPOYHOCTH U edopmanuio. [logobpaTs MaTepuaisl AeTanel, COCTaBUTh
pacyeTHYIO CXeMyY, TPOBECTH aHAIM3 HarpykeHus. [IpenocTaBuTh oTUeT 10 aHAIU3Y HATIPSIKEHUI
u pedopmanmii B 1eTaisx.

-Zoxdog)
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IIpunoxenne 2

OueHouHbIe cpeACTBA JJIsl MPOBeEIEHUs MPOMEKYTOUHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUeHUS U OLEHOYHbIE CPEACTBA [JISl POBEACHUSA NMPOMEKYTOUHON aTTecTAlum:

Kon
WHIUKaTOpa

I/IH,I[I/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIHN

O1neHOYHBIC CPEACTBA

MNMK-1: Cnoco6eH opraHM3oBaTb U MPOBOAUTb UCC/IEAOBaHUS, CBAA3aHHble C pa3paboTKOW 3KCNEepUMEHTasIbHbIX MPOEKTOB M MporpamMM, NpoBOAUTb
Hay4yHO-TeXHUYeckue paboTbl No nNoBbiwWEeHNo 3¢ (PEKTUBHOCTU MaLIUH, CUCTEM, NMPOLEccOoB M 060pyAOBaHUS FOPHbIX MaluMH M PO6OTOTEXHUUYECKUX

KOMNJIEKCOB

MK-1.1:

O60CHOBbIBAET TEXHOJIOMMIO U MEXaHU3aLNIO
ropHbix paboT, MeToabl NpoUNaKkTUKM aBapui
MallMH 1 060pyaoBaHusl, cnocobsbl
NNKBMAALUMN UX NOCNEeACTBUMN

[lepeyeHb Meopemu4yecKux 0NPOCO8 K 3a4emy:

1.

RBOooo~NO kW

12.
13.
14.

15.
16.
17.

0.
1.

TeepnotensHOe MojenupoBaHue. OCHOBHBIE HHCTPYMEHTBI TBEPAOTEIBHOTO
MO/JICITUPOBAHUSI.

OCHOBHBIE HHCTPYMEHTBI CO3/1aHUS 3CKH30B.

Cosnanue neranu B cpene Kommac (Inventor)

Coznanue coopku B cpene Kommac (Inventor).

PenaxtupoBanue peranu u coopku B cpene Kommac (Inventor).

3ajaHue napameTpuueckux pasmepon. OToOpaxkeHue pa3MepoB B ICKU3AX.
[IpoexTrpoBaHKe IEMEHTOB Ha OCHOBE ICKU3HBIX OJIOKOB

Co3naHue nmapaMeTpuyecKux jaeranei

Odopmienne ueptexeit B cpene Inventor

Co3nanue u pabota co cnienugpukauei B cpeae Inventor

Co3naHne paMHON KOHCTPYKIIMH. DTaIlbl M MOCIEIOBATEIBHOCTh pacdyeTa PaMHBIX
KOHCTPYKLIMH.

[MpoexktupoBanue 3youarhix nepeaad B cpeae Kommnac (Inventor).

[IpoexTrpoBaHue BaJIOB U pacyeT Ha MPOYHOCTH BaJoOB B cpeze Inventor.

Co3zmanne 1 pacyeT pa3beMHBIX COCIMHEHU B cpene Inventor.

Coznanme HoBOTO (paitia B makete, Inventor
Hasnauenue npoekTta B nmakere Inventor, coznanue npoexra
Coznmanme daina geranm, cOOpodHOM enuHMIB, (aiiia yepTeka B cpenax Komnac u




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeCTBA

18.
19.
20.

21.
22.
23.
24,
25.
26.
27.

28.

Inventor

Co3znanue goropeanucTuIHOro M300paxenus B cpeae Inventor. MHCTpyMEHTHI.
Co3nanue GpoTopeaTucTUIHOTo H300paxeHus B cpene Inventor. MHCTpyMEHTHI.
Co3manne aHuManuu COOpPKHU-pa30Opku MexaHu3ma B cpexne lventor.Anroputm
MO/JICJIMPOBAHUS HAIIPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS B cpefie Inventor.
Kakne pe3ynbTaThl MOAEIMPOBAHUS HANPSHKECHHO-IE(POPMHPOBAHHOTO COCTOSHHS
SIBJISTFOTCSI OCHOBHBIMU JIJISL ONIPEIeNICHHsI pa00TOCIIOCOOHOCTH OT/IENIbHBIX JIETaJICH?
Otanbl MPOBEJCHUS HCCIECAOBAHUS HAMPSDKEHHO -1e(OPMHUPOBAHHOTO COCTOSHHS
00BEKTOB

Pab6ora ¢ kamepamu B cpene Inventor Studio. Anumariust ABHKEHHUS KAMEPHI.
Co3manue anuMmaly paboTel MexanusMa B cpene Inventor Studio.

Coznanue goropeanrcTUYHOro n300paxkeHus B cpezae Inventor. IHcTpyMeHTSI.
Co3naHue aHuMaIuM cOOpKU-pa3doOpKH MexaHu3Ma B cpenie lventor.

JlmHamudeckoe MonenupoBaHue. (OCHOBHBIE WHCTPYMEHTHI JIMHAMHYECKOTO
MoJIeTUpOBaHus B cpene Inventor.

Buasl coenHeHN U CBsi3eH B Cpeie TMHAMUYECKOTO MOJICIIMPOBAHUSI.

MK-1.2:

Mcnonb3yeT umdposble MHDOPMaLNOHHbIE
TEXHOMOMMU MpPU NMPOEKTUPOBAHUM FOPHbIX
MalunH 1 obopynoBaHUs

Ipumepnaa 3a0aua na 3aueme

HOCTpOI/ITL TBCPAOTCIIbHYIO MOJCJIb ACTAJIH, H306paH(eHHOﬁ Ha PUCYHKC. CO3,[[8.TL cC

doTtopeanucTuyHOe N300pakeHHe B popmarte jpg.

HpOBCCTI/I aHaJIn3 HaprDKCHHO-I[C(I)OpMHpOBaHHOI‘ O COCTOSAHHUA ICTAIHU, HpeHCTaBHeHHOﬁ Ha

pPHUCYHKE (BBIILE).




Kon

NuaukaTop JOCTUKEHHS] KOMIIETEHLIUN

OneHouHble CpeCTBA
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MK-1.3: [MpeanaraeTt peweHus No rnoBbILLEHUO

HaAEeXHOCTU ropHbIX MallnH "
pO6OTOTEXHVI'~IECKVIX KOMMN1EKCOB

IIpumepHoe 3a1aHue 1J1s1 MHAUBUAYAJIbHON padoThI:

IMoctpouts 3D Mopens neranu, uzoOpakeHHOM Ha dyepTeke. [IpomsBecTu aHanus
HaNPsHKEHHO- 1e(OPMUPOBAHHOTO COCTOSIHHS JICTANIN TPH MPUII0KESHUN Pa3phIBHOTO YCHIIUS B
10000H. Cpenatb 0T4YeT, NPOAHATU3UPOBATH PE3YJbTaThl MOJEIMPOBAHMS, BbIABUHYTH

MPCATOKCHUS 11O OIITUMU3AIUN U3OCTTUA.




Kon
HNupukaTop JOCTUXKEHUS KOMIIETEHITUN OueHouHbIE CpEACTBA
WHIUKaTOpa
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6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, MOKa3aTe/JIn U KPUTECPUH
OICHUBAHUA:

[IpomexxyTounast arrectanus no aucuuiuiniHe «CHCTeMbl aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS BKIIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJIAIONIME OICHUTHh YpPOBEHb
YCBOGHUS OOYy4YaloIUMUCS 3HAHWM, M MNpaKTHUYEeCKUE 3aJaHMsl, BBISBISIONINE CTENEHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCA B (hopMe 3ayeTa.

3ader Mo JAHHOW AMCITUIUIMHE MTPOBOJUTCS B YCTHOH (opMe, BKITIOUAeT 1 TeopeTHIeCcKuit
BOIPOC U OJHO MIPAKTHYECKOE 3a/1aHHUE.

Ilokazamenu u Kpumepuu ouenueanus sauema:

— «3a4TeHo» CTaBUTCS, €CIM OOYYaIOUIUIICS MOKA3bIBACT MOPOTOBBIM YPOBEHb 3HAHUMI
OCHOBHBIX MOHSATHM M ONpENENIeHUH, YMEHHH NPUMEHSATh COBPEMEHHBbIE 00pa30BaTEIIbHbBIE
TEXHOJIOTMM, HCIIOJb30BaThb HOBBIE 3HAaHUA W YMEHMS, KOPPEKTHO BBIPAXKaTb U
apryMEHTHPOBAHHO OOOCHOBBIBaTh IOJIOKEHUSI HPEIMETHOM OO0JIaCTH 3HAHWS M BIAJCHUSA
npo¢eCCHOHATIBHBIM SI3BIKOM MPEIMETHON 00J1aCTH 3HAHMSL.

- «He 3auteHo» craBUTCs, eciy 00y4arOIIMNACA HE MOXKET IOKa3aTh 3HAHUS Ha ypOBHE

BOCIIPOU3Be/IeHUsI M 00BSICHEHUS! MH(POpMALUK, HE MOXKET IOKa3aTh MHTEIJIEKTyalbHbIE

HAaBBIKM PELIEHUS MTPOCTHIX 3a1ad.



I[MTPUJIOXEHUE 3
MeTtoauyeckue yKa3aHus 110 BBINOJTHEHHIO IPAKTHYECKUX 3aJaHU I

[TpakTryeckue 3a1aHusl IO MOCTPOSHUIO TBEPAOTENBHBIX IETANEH, Y3JI0B U UX PACUYETY B
cpene Kommnac nim MTHBEHTOD BBIOIHAIOTCS ITOATANHO HA PAKTUYECKUX 3aHATUAX U CIAIOTCA B
KOHIIE 3aHATHI.

Bo BpeMms 3aHATUHI HY>KHO OYE€Hb BHUMATEIIBHO CIIylIaTh, CIECAUTh HA DKpaHE IIPOEKTOpa
nocJjeA0BaTenbHOCTh co3anus aeraneid B CAIIP ' moBTopsTh 3a mpernoaaBareieM 3a CBOMM
KOMIIBIOTEPOM. B cCilyyae BO3HMKHOBEHMH BOIIPOCOB HJIM 3aTPYJHEHHW IIPU BBIIOJIHEHUHU
paboThl, 00paTUTHCS 3a MOMOLIBIO K MpernoaaBarento. Jloma jKenaTeslbHO TaK K€ 3aHUMAaThCs
CaMOCTOSTENIFHO, MCIOJIb3Ysl PYKOBOJCTBA IOJb30BaTeNsl W ydeOHble marepuanbl Autodesk
Inventor, Kommac, myist HarmuTydmiero 3akperyieHrust HaBbIKOB MocTpoeHus U pacueToB B CATIP.

O6wWmin NopsaoK BbinoaHeHMA paboT B Autodesk Inventor

1. 3amyckaercst mporpamma Autodesk Inventor.

no

Co3zpnaercst HOBbIM NPOEKT "MIms mpoekTa" B Mamnke nojib30BaTesl.
3. Co3znaeTcst MOJIeIb TIEPBO JCTAIH.
1. Pucyercs 3cku3 U co3gaercs NepBblid ICKU3HBINA KOHCTPYKTUBHBIN
3IIEMEHT, KOTOPBIA OYyJeT SABIAThCS Oa30BBIM.
2.  Mopenb neTany JOMOHSASTCS APYTUMH SCKU3HBIMU dJIEMEHTAMU:
BBIPE3aMH, BBICTYIIAMU U T.II.
3. DopMHUPYIOTCS TUIIOBBIE DJIEMEHTHI: (PacKH, CKPYTICHHS, OTBEPCTHUS,
PE3bOBI U T.1I.
4. Mopens neranu coxpaHseTcs B pabodueM IpOoCTpaHCTBE MPOEKTa B aiine ¢
pacumpeHuem .ipt.
4. AHAJIOTUYHO CO3JAI0TCA APYTHE JICTaU y37a.
S. OcymiecTBIISIETCS OTUET 0 pabOTe MPEnoaBaTeio.

OCHOBHBIE TIOJIOKEHUS TI0 Havay padoTel B ITHBEHTOP

Autodesk Inventor — CAIIP cpenmsero ypoBHs, NpeJHa3HAYEHHAs MJIsl TPEXMEPHOTO
TBEPJOTEIILHOTO MOJICTMPOBAHUS TEXHUYECKUX O0BEKTOB.

CucremMa MO3BOJSET CO3/1aBaThb MOJENM OTIENIBHBIX JeTanei, OCYIIECTBIATh COOPKY
CIIOXKHBIX W3JIEINI W3 MHOXKECTBa JeTalled, MoIydyaTh YepTeKU JAeTajeil U cOOPOYHBIX Y3IIOB,
MPOU3BOJUTH pPacueThl Ha MPOYHOCTh, a TAKXKE pellaTh MHOXECTBO IPYTHX 3aJad Ipoiiecca
MPOEKTUPOBAHHUS.

Hetans — TpexMepHasi TBEpAOTEIbHAS MOJIECTb OT/EIBHOMN /IeTaTl TEXHUYECKONH CHUCTEMBI,
BocIprHUMaeMast B cucreme Autodesk Inventor kak eauHbIil 00bEKT, KOTOPBIH MOXET BXOIWTD B
COCTaB COOPKHU.

TBepaoTenpHbIE JeTadl OOBIYHO TMOJYYalOT HA OCHOBE 3aMKHYTHIX IUIOCKMX KOHTYPOB
MyTEeM WX BBIJABIMBAHHUSI, BPAICHHUS, TIPOABIKCHHUS 110 TPACKTOPHH, IEPEMEIIICHHS 110 CCUCHUSIM.
Tak, HampuMep, BBIAABIMBAHUEM OKPYXXHOCTH MOKHO TMOTYYUTh HMUIUHAP. TOT Ke HUIUHAP
MOKHO TIOJYYUTh BpallleHHEM MPsSMOYTOJbHHKAa BOKPYr ero ctopoHbl Ha 360°. Ilocne
CO3aHUsI TBEPAOTO Tela ero GopMy MOKHO YTOUHSITh, UCMOJB3Ysl KOMaH/Ibl peJaKTUPOBAHUS.

Moenu neraiieii CoXpaHsrTcs B daitiax ¢ pacmupenuem .ipt.



OCKHU3 — 3TO TEOMETPUUYECKOe H300pa’KeHHe, CO3JaHHOE W3 OTPE3KOB MpPSAMBIX, AYT,
OKpYXHOCTEH, KpUBBIX JUHUN. Pasnnyaror miuockue uinu 2D 3cku3bl M IpOoCTpaHCTBEHHbBIE WU
3D 3cKu3bL

OCKHU3bl UCHOJB3YIOTCS B KaueCTBE OCHOBBI JJISl CO3JIaHUS U PEJAKTUPOBAHUS MOJEIH
TBEPAOTEILHON JETAIH.

Cy1ecTBYIOT ClIeAyIOIIME BUABI INIOCKOCTEN AJIS CO3JJaHUs ICKU30B.

1. [Tnockoctu XY, YZ, XZ npocTpaHCcTBa MPOSKTUPOBAHUS.
2. JIroObIe rpaHy CYIIECTBYIONINX TBEPAOTEILHBIX OOBEKTOB.
3. CriennanpHple  paboyue IUIOCKOCTH, TPEABAPUTEIBHO IOCTPOCHHBIC

cpenacTBaMu cucteMbl. HOBYHO pabouyto IIIOCKOCTh MOKHO TIOCTPOUTH, HCIIOJNIB3YS TPaHH,
pebpa, BepIIUHBI TBEPAOTEIBHBIX O0BEKTOB, CO3JaHHBIE paHee padoune IIOCKOCTH, OCH
Y TOYKH, a TAKKE OCU U TJIOCKOCTH CUCTEMbI KOOPJIMHAT.

B nagane paGoThI 1O CO3/IaHWIO HOBOHM JCTATN ITUIOCKOCTHIO ICKM3a OOBIMHO CTAHOBUTCS
miockocth XY. B nmanpHeiemM, B KadecTBE IUIOCKOCTH 3CKH3a MOXKET OBITh BhIOpaHa JIr00ast
rpaHb CYIIECTBYIOUICH JaeTanu wiud pabodas IJIOCKOCTb, PACIONOXKEHHAas B IPOCTPAHCTBE
MIPOU3BOJIBLHBIM 00pa3oM.

Cnocobbi NnocmMpoeHUA ceoMempuyecKux asieMeHmaos

Mo>KHO HCTIONB30BaTh Ba CIOc00a MOCTPOCHUS IEMEHTOB (TOUEK M JTMHHIT) ICKU3a.

1. Hcnons3oBanue CTaHIapPTHBIX MHCTPYMEHTOB MOCTPOCHHUS
FEOMETPUUECKUX MPUMUTUBOB: OTPE3KOB MPSIMBIX, YT, OKPYKHOCTEH, MHOTOYTOJIbHUKOB
U T.]I.

2. [IpoenupoBanue pedep, BEpLIMH, KOHTYPOB HMMEIOIIMXCS JeTaledl Ha
MJIOCKOCTh 3CKU3a ¢ TOMOIIbi0 CTUIIN JTUHUHN 3CKU3a

Smansi cO30aHUA 3CKU3a

Pabora o moctpoeHuto acku3a pa3brBaeTcs Ha HECKOJIBKO ATANoOB, Ha KaKIOM U3 KOTOPBIX
MIPOUCXOAUT IMOCTENIEHHOE YTOUYHEHUE Pa3MepOB M (POPMBI ICKHU3A.

1. [TepBoHavyasibHO CO3AAIOT TPHOIMKEHHYIO (OPMY KOHTYPOB 3CKH3a C
MOMOIIBIO «MBIIIM». B mporecce co3manus 3CKu3a Ha OOJBIIYI0 YacTh €ro AJIEMEHTOB
ABTOMATHUYECKU HAKJIQ/IBIBAIOTCS] OTPAHUYCHHSI.

2. 3aTeM HaKJIAIbIBAIOT JOMOJHUTEIbHBIE OTPAHUYEHUS HA DIIEMEHTBI 3CKU3a,
CBSI3bIBAIOIIME BCE TEOMETPUYECKUE BJIEMEHThl B OJHY KOHCTpykuuio. Ilocnme storo
nepeMenieHre OTAETbHBIX 3JIEMEHTOB HE JOJDKHO MPUBOIUTH K MCKPUBIECHUIO (HOPMBI
ACKH3A.

3. Ha 3akmounTenbHOM 3Tane 3a1atoT pa3Mepbl (pa3MepHbIE OrpaHUYEHHUS),
obecreunBaronie OKOHYATEIbHBIN BU] DCKU3A.

Co3gaHne Moaenn TBepA0Te/IbHOM AeTanu
Co3manrie MOJEIM TBEPAOTEIbHOM JeTald HAYMHACTCSA Cpasy IOCHEe 3aKPBITHS CPEIbl
MIOCTPOEHHSI ICKH3A.

Obupe cBeieHMNA O KOHCTPYKTUBHbIX 31EMEHTaX
TBepanorenbHass MoOJEIb JETall COCTOMT W3 KOHCTPYKTHMBHBIX JJIEMEHTOB. Bce
KOHCTPYKTHUBHBIE 3JIEMEHTHI JIETAIH OTOOpakaroTcsi B Opay3epe Monenu. Tak IMIMHIPUYECKUAN
MHOTOCTYIIEHBIaThId Baj, MOJYYEHHBIM OJHOW oOlepanueld - BpalIEHUEM 3CKH3a, MOXET
paccMaTpuBaThCA Kak J€Tallb, COCTOSIIAS U3 OJTHOIO KOHCTPYKTUBHOIO AsieMeHTa ""Bpamenue 1".
Ecnu Ha Bamy BBITTOJHAETCS MIIMOHOYHBIN M1a3 — TO 3TO BTOPOl KOHCTPYKTUBHBIN AJIEMEHT JI€TaJIH.
dacku Ha KPOMKAX Bajia — TPETUM AEMEHT | T.1. KOHCTPYKTUBHBIM AJIEMEHTOM MOXKET SIBIISITHCS



HE TOJBKO 4YaCTh JAETald, HO M pa3duyHble "HEBEIIECTBEHHbIC' AIEMEHTHI, HWIrpaIoIIne

BCIIOMOTATENbHYI0 POJb, HApUMeEp, JONMOJHUTENbHAs pabodas IUIOCKOCTh MAJI IOCTPOSHUS

ACKM3a KOHTYpa MIMTOHOYHOTO Ta3a.

B3gumodelicmeue 3CKU3HbIX 31eMeHmo8
[Tpu co3gaHuM ACKU3HBIX JJIEMEHTOB HEOOXOMMO yKa3bIBaTh, KAK HOBBIN AJIEMEHT OyaeT

B3aUMOJICHCTBOBATh C JPYTMMH paHEee CO3JaHHBIMH KOHCTPYKTHUBHBIMU 3JIEMEHTaMU. MOXKeT
OBITH TPH BUJA TAKUX B3aUMOJICHCTBHIA.

=] Oo0wenunenue (Join). [Ipu BBIOJHEHUH ONEpaIMi OObEAMHECHUS HOBBIM 3CKH3HBIN
AJIEMEHT 00beANHsIeTCA (CIIMBAETCS) C IPYTUMHU JI€MEHTaMU JeTalu.

=) Beruutanue (Cut). Ilpu BBIUMTAaHMM OSCKHU3HOTO JJEMEHTAa OH YIAIsETCs C
oOpa3oBaHHEM IIOJIOCTH Ha MECTE€ €ro IepecedeHus ¢ ApyruMu siemeHtamu. [lpum

BBIUMTAHUU IHJIMHIPA MOKHO MOIYYUTh HUJIMHIPUUIECKOE OTBEPCTHE B TBEPAOM TElIE.

=] [Tepeceuenue (Intersect). [Ipu mocTpoeHun nepecedeHusi OCTaeTCsl TOIbKO Ta YacThb
ACKHU3HOTO AJIEMEHTA, KOTOpasi SIBJISIETCS 00IIel ¢ IPYTUMHU 3JI€MEHTaMHU.

TNOBbIE KOHCTPYKTUBHbIE S/1EMEHTDI

Tunosble (MHOTO/1a MX HA3BIBIOT pa3MeIlaeMble) KOHCTPYKTUBHBIE DJIEMEHTHI CO3/1al0TCS Ha
0a3e y’e CylIeCTBYIOIIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, [IO3TOMY BCE OHU SIBIISIFOTCS
3aBHCUMBIMU dNieMeHTaMHu. [Ipu yaanenun 6a30Boro seMeHTa TUIIOBBIEC SJIEMEHTHI YANSIOTCS.
Onu He TpeOyIOT AJIsl CBOETO IMOCTPOESHUS MPEABAPUTEIBHOIO CO3AaHMs 3cKU3a. Tak, Hanpumep,
TUTIOBBIM KOHCTPYKTHUBHBIM DJIEMEHTOM SBIIsieTCs (packa, CHUMaeMas ¢ OCTPOH KPOMKH
ACKU3HOTO 3JieMeHTa. [1o cyTH, TUIIOBBIE AIEMEHTHI OTPaXKaroT Ollepally PeIaKTUPOBAHUS
TBEPJOTENBHBIX JETaNe: CHITHE (acoK, CKpYyTICHUE, T00aBICHUE OTBEPCTHIA, HApe3aHHe
pe3b0bl, pa3pe3aHue aeTanei u Jp.

MaccuBbl
KOHCTpYKTUBHBIE 3JIEMEHTBI, OTHOCAILMECA K MACCUBAM, UCIIOJIb3YIOTCS AJI1 Pa3MHOKEHUS
CYLIECTBYIOIIUX KOHCTPYKTUBHBIX JIEMEHTOB JIETAJIN, & TAKXKe Tell. B pe3ynbrare nonydaercs
MHO>KECTBO 3JIeMeHTOB. JIF000# 21IeMEHT U3 MOTYYEeHHOTO MHOKECTBA MOKET OBITh MOJaBJICH, U
He OyZeT 0TOOpakaThCsl B MOJIEIIH.

HpHMoerHBHHﬁ MacCCHUB. HpHMoyFOHBHLIﬁ MacCCHB CO34a€TCd U3 CYIICCTBYIOMIUX
KOHCTPYKTHUBHBIX 3JICMCHTOB WJIN TCJI. MoXHO c0310aTh Kak O,[[HOMGpHBIfI, TaK U ,HByMepHBIfI
MacCCHUB.

prrOBOfI MaccuB. B kauecTBe ocu KpYTroBOTO MaCcCrBa MOT'YT BBICTYIIATh pe6pa n oCHu
KOHCTPYKTUBHBIX 3JICMCHTOB.

3epKkanbHOE 0TOOpakeHue. 3epKaIbHOE 0TOOpakeHUEe KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHTEJILHO BBIOPAHHOM MIOCKOCTH. B KauecTBe mI0ckocT 0TOOpaXkeHHsI MOKHO BBIOpATh
pabouyo MIOCKOCTD, JINOO JIF00YIO rPpaHb JeTallu.

Paboune anemeHTbI
K pabounm snemMeHTaM OTHOCSITCS paboyasi MIIOCKOCTh, paboyast och, paboyas Touka u
nosib3oBarenbckas cucrema koopauHat (IICK).

Paboune 371eMeHTBI SIBISIOTCS BCIIOMOTaTSIbHBIMU OJICMCHTaMH, UCIIOJIb3YCMBIMH HIPCIKIAC
BCCTO JIA TOCTPOCHUA 3CKU3HBIX KOHCTPYKTUBHBIX 3JICMCHTOB. CYH_IGCTByeT MHOKECTBO



Croco0o0B co3aHus pabouux 3JeMEHTOB. JJIs cO3/1aHusI TOYEK, OCEH M INTIOCKOCTEH MOYKHO
MCIIOJIb30BaTh BEPIIMHBI, peOpa, TPaHU CYIIECTBYIOINX KOHCTPYKTHBHBIX 3JIEMEHTOB, a TAKIKE
ocu X, Y, Zu mnockoctu XY, YZ, XZ cucremsl koopauHat. Tak, Hanmpumep, padodast MI0CKOCTh
MOJKET OBITh TIOJyYeHa CMEIICHUEM IpaHu Tena win miockoctu XY, YZ, XZ Ha 3aianHOe
paccTosiHueE.



