MUHUCTEPCTBO | IAYKH 1 BBICIIEI'O OGPA3SOBAHUSI
POCCHUNCKOU OEJNEPALIMU

(benepanbHOE rocyrapeTseHHoe 610/ KeTHOE 06pa3oBaTeIbHOE yupexaeHue

BBICLIIErO 0Opa3oBaHHs
«MarnuToropckuii rocy 1apcTBeHHEIH TEXHHYECKHU L yHuBepcuret um. [ 1.
Hocosay

’ VEEBEPIJIAIO
T lupeEe MMM
FTAL _*,AC Casunos

o/ 0452.2025 .
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PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)

MOIAE/THUPOBAHHE B MALLTHUHOCTPOEHHH

HamnpaBnenue moaroToBku (CrenuagIbHOCTh)
15.03.02 TexHonmoru4eckre MaliuHbl 1 000pyI0BaHHE

Hamnpasnennocts (mpoduins/crienranu3aius) TporpaMMbl
KommnbrorepHoe MoenpoBanme 1 MPOEKTUPOBAHUE B MAIITUHOCTPOSCHUH

VYpoBeHb BbICIIEro 00pa3oBaHus - OakanaBpuar

®opma 00yueHust
O4Has

Wuctutyt/ dpakynbrer MHCTUTYT MeTalTypruu, MalIMHOCTPOEHHUS U MaTepraioo0paboTKu

Kadenpa

Kypc

Cemectp

[TpoekTHpOBaHUS U SKCIUTYaTallMd METALTYPTUICCKUX MAIIHH U
o0opymoBaHus

2
3,4

MarsauToropck
2025 roxn



PaGouas mporpamma cocraBnera Ha ocioBe @I'OC BO - 6akanaBpuar mo
HanpasieHuto noarotoBku 15.03.02 Texnonornyeckue MammHbl 1 000pyRoBaHue (TIPUKa3
Muno6pnayku Poccun ot 09.08.2021 1. Ne 728)

PaGouas mporpaMmMa paccMOTpeHa u 0400peHa Ha 3ace/IlaHuu Kadeapsl
[TpoekTHpOBaHHs M FKCIUTyaTaLHH METaUTypPrUueCKuX MalluH 1 000pyJoBaHus
27.01.2025, nporokos Ne 3 -

P =
-

3as. Kadeapoii = A.I'". KopuyHoB

PaGouas nporpamma ooopena Metoayeckoii komuccueir UMMuM

04.02.2025 r. npoTtokon Ne 4 )
I‘Ipcnccgmrc:l1_,/"'-)‘*;”'}(,'.’-;--’»M**‘*'"' ~K.C. CaBuHOB

—

Pabou4as nporpamma cocrtaBieHa: %
pouent kadeape: [InOMMuO, kany. TexH. Hayx : A.B. Arnymos

Penensenr:
I, HH 000 HITL "TanpBa" : KaH, TEXH. HayK

M 2 B.A. PycanoB




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acefannu kKagenpsl [IpoekTupoBaHMs U IKCILTyaTaI[IH

[Iporokom ot 20 . Ne
3aB. kadenpoii A.T'". KopuyHoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu kadeapsl [IpoeKTHPOBaHUS M SKCIUTyaTallu|

[Iporokonm ot 20 1. Ne

3aB. xadeapoii AlT. fopquOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kageapsl [IpoeKTHpOBaHUS U FKCIUTyaTaIl[UH

IIporokom or 20 . Ne
3aB. kadenpoii A.Tl". KopuyHos

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu kadeapbl [IpoeKTUpOBaHMS U AKCILTyaTalluK

IIporokom or 20 . Ne
3aB. kadenpoii A.Tl". KopuyHos




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

HCJ’IBIO npenoaaBaHusA  AUCHUILIMHBI «MOI[CJ'II/IpOBaHI/Ie B MalIMHOCTPOCHUU)
SABJIACTCA:

-OBJIAJICHHE JJOCTATOYHBIM YPOBHEM OOIICNPO(ECCHOHAIBHBIX M TMPO(ECCHOHATBHBIX
KOMITETEHIIMH B cOoOTBeTCTBUU ¢ TpeOoBanussMu PI'OC BO mo Hampasiaenuto 15.03.02
TexHoNOrHUYECKHEe MAIMHBI U 000PYIOBaHUE;

-OBJIAJICHUEC COBPEMCHHBIMH METOJaMU MOJCIIMPOBAaHMs M pacdera Ha 0Oase
nporpammHubIx maketoB Kommnac-3D, Inventor.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnuninuna MojenupoBanyue B MalIMHOCTPOSHUH BXOAUT B 0053aTENbHYIO YaCTh
y4eOHOro I1aHa 00pa3oBaTEIbHON MPOrPaAMMBI.

JUia n3yyeHus JUCLUIUIMHBI HE0OXO0AMMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe U3YUEHUS TUCLMILIMH/ IPAKTUK:

®dusuka

NudopmaTtuka

Haueprarenpnast reoMeTpus U KOMITbIOTEpHAs Tpaduka

VYuebHas - 03HAKOMUTENbHAS TpPaKTHKa

BBenenue B HanpaBiieHue

ConpoTuBieHre MaTepUajIoB

3HaHus (yMEHUs, BIIAICHUS ), OJYyYEHHbIE IPU U3YYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/TIPAKTUK:

[TpoexTHas NesTEABHOCTD

[TpoekTHpoBaHNE METAIJIOKOHCTPYKIIUN

PeBepcuBHBIN MHKUHUPHHT

[TonroroBka k cade u ciaya rocyJapCTBEHHOTO 3K3aMeHa

[ToaroToBka K mporeaype 3aiuThl U 3alUTa BBITYCKHOW KBaTU(UKAITMOHHOM
paboThl

3 Komnerenuuu odyyarouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBOeHUS AUCUUIUIMHBI (MOAYs) «MoaenupoBaHue B
MalIMHOCTPOEHUN» 00y4JaroIUiCs OKEH 001a1aTh CIIEAYIOIUMU KOMIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-14 CriocoGeH pa3pabaTbIiBaTh aJITOPUTMBI U KOMIIBIOTEPHBIE IPOTrPaMMBbl, IIPUTOTHBIE
JUTSL IPAKTUIECKOTO MPHUMEHEHHSI.

OIlK-14.1 IIpuMeHsIeT OCHOBHBIE AJITOPUTMBI K PEIICHUIO NPUKJIAAHBIX TPOrPAMM

OIIK-14.2 Hcnonb3yeT cucTeMbl IPOrpaMMHUPOBaHUs ISl pa3pabOTKH
KOMIIBIOTEPHBIX TPOIpaMM

OIIK-14.3 Pa3pabaTbIBaeT KOMIBIOTEPHBIE IPOTPAMMBI, IPUTOAHbIE IS

IIPAKTUYECKOT0 NPUMEHEHUS

[TK-3 Crioco6eH BBIMOIHATH padOTHI IO 3CKU3UPOBAHUIO, TPEXMEPHOMY MOJICTTUPOBAHUIO,
(bu3MYECKOMY MOJIETUPOBAHUIO TPOIYKIIMH

IK-3.1 BrimonaseT paGoThI 110 3CKU3UPOBAHHIO, TPEXMEPHOMY U (PU3UIECKOMY
MOJIETTUPOBAHUIO 00BEKTOB MAIIMHOCTPOCHHUS

[1K-4 Cnioco6eH BBINOMHATE pa0OTHI IO KOMIIBIOTEPHOMY MOJIETUPOBAHUIO, BU3YaIU3AIlIH,
Mpe3eHTAIMY MOJIETU MPOIYKTA (U3/Aeusl) U (WIK) dJIeMEHTa MPOMBIIIJIEHHOTO Tnu3aliHa
[1K-4.1 BrimomnHseT paboThl 10 KOMIBIOTEPHOMY MOJIETUPOBAHUIO,

BU3yaJIM3allui, TMPE3CHTAlMK MOJACIN NpoAykTa (u3menus) u  (WiIH)
DJIEMEHTA IIDOMBINUICHHOTO JIN3aiHA




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAUHUI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KoHTakTHas padora — 100,2 akas. yacos:
—aynuropnas — 100 akaj. yacos;
— BHeayauTopHas — 0,2 akaj. 4acos;

— camocTosTenbHas pabora — 115,8 akaj. dacos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

dopma aTTeCTaLMU - 3a4€T, 3a4ET C OLIEHKOU

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJl. 4yacax 5] Bn KOHTPOJIS
Paszen/ Tema 3 (B axan ) SR A . P Kox
g & © | CaMOCTOSITENIbHOM |  yCIeBaeMOCTH U
JUCLUATUINHBI 3 £ © . | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
Tex mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | O &
1.
1.1 Beenenue. CtpykTypa
) ' CamocrosTensHoe
JTUCLIUIUIMHBI, €€ 11eJb U SR —
3aga-ui. OCHOBHBIE qggﬁoﬁ "
TEHJCHIIMU BHEIPEHHS y HAVIHO
KOMITBIOTEPHBIX TEXHOJIOT Uit e yaT -
MAaIIHHOCTPOCHHH. patTypel, .
ABTOMATH3AIIA KOH- 16 28 TTouck YerHbIi onpoc TIK-3.1,
crpyKropexoii (KITIT) i JIOTIONIHUTENILHON | (cobecemoBanume) K- 4.1
o rH(OpMaLUH IO
TEXHOJIOTHYECKON 3;1)3 II: Ho ;TEMQ
MOJIrOTOBKH MPOU3BOJICTBA H;(l) OTOBKA K
(TTIIT). ITorsiTHE emuHOTO . afmqecmM
MHYOPMATHOHHOTO p SAIAHIIO y
MIPOCTPAHCTBA MPEIIPHUSITHSL. A
1.2 TunoBoii cocTas 3
MoayJen
MaIIMHOCTPOUTEIILHON CamocToaTenbHOe
CAIIP. O6bemHOE U3y4YCHHE
TIOCTPOEHHE AETaleH. yueOHOH U
HHCTpYyMEHTBI MTO-CTPOSHUSL. HaY4HO
Co3nanue cOOpoK. JTUTEPaATYPHI,
o CobecenoBanue
IIpumenenmne 3aBUCUMOCTEN. TTouck & I1K-3.1,
Co3panue 11 20 439 7| TIposepka T1K-4.1
POEKTA. OTOMHMTENbHOM | o .
TumnoBoit coctaB MmoayJeit UH(OPMAIHH 110 A sa 21;’
. . HUSI
MaIIMHOCTPOUTEIILHON 3aaHHOM TeMe A
CAIIP. O6bemHOE IToaroroBka k
MOCTPOCHHE JIETaJICH. MPAKTHIECKOMY
HHCTpYMEHTHI ITOCTPOCHHUS. 3aJJaHUI0
Co3nanue cOOpoK.
IIpumMeHeHune conpsKeHU.
1.3 VkeHepHbli aHanu3 1 CamocrosrensHoe | CobecenoBanue K31
KOMIIBIOTEPHOE 4 28 28,9 u3ydeHue ITposepka K 4' l‘
MozenupoBanre. OCHOBHBIE yueOHO U HUHIUBU1YaJILHOTO '




MIPUHIIMITBL ¥ COOTHOILICHHE
YHCIIEHHBIX METOJIOB
MHXCHEPHOTO aHaJIN3a.
Kommnekcusie pemenmst
3a]1a4 ONTHMAaIbHOTO
MPOEKTUPOBaHMA. MeTo bl

Hay4YHO
JIUTEPATYPBHI,
ITouck
JIOTIOJTHUTEIILHOM

HHPOPMAITHH 0 3aJaHus
BU3yaJIU3alUH B CUCTEMax .
3aJaHHOM TeMe
WHKCHEPHOTO aHaJn3a.
IToaroroBka
OmnbKH Hacann3aIim.
MPAKTHIECKOMY
ITorpemmnocTt
3aJIaHUI0
MojenupoBanus. [lpunsaTue
MPOEKTHOTO PELICHUSI.
1.4 OcHOBBI
CaMoCTOATEIEHOE
MO/ICIIPOBAHHUS
U3ydeHue
HaTpsHKEHHO- N
yueOHOIl u
e OpMUPOBAHHOTO
o HAy4YHO
COCTOSIHUS JIeTalled U y3JI0B. I1K-3.1,
JIUTEPATYPHI, CobecegoBanne
IIpenBaputensHas TMowex MooBenKa I1K-4.1,
TIOATOTORKA AHAIHSA 36 15 JIOTIOJTHUTEILHOM I/IH/Z[I/IBII)/I}_'[ ZS'ILHOFO OIK-14.1,
HaTpsHKEHHO- HHGOpMAIIH T 3a)1a};{1/m OIIK-14.2,
JBe(OPMUPOBAHHOTO pMar OIlK-14.3
3aJaHHOM TeMe
coctossHusl. OCHOBHBIC
IToaroToBka k
CTaJIMH pelIeHHs 3a1a4.
. . MPaKTHYCCKOMY
TIpumepsl pacu€ToB aeTanei
3a/IaHHIO
1 000pyIOBaHHUS.
HWroro no pazaeny 100 ]115,8
HWroro 3a cemectp 64 43,9 320
3a4YeT, 3a4UeT C
Hroro no aucuuruinae 100 |115,8 K

OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzani  OPEAYCMOTPEHHBIX BHIOB Y4eOHOH pabOTBl B KadecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B IIPENOIaBaHU U JUCLHUTIIINHBL «Cucrembl
ABTOMAaTU3UPOBAHHOTO IIPOCKTUPOBAHUS» TpaAuLMOHHAs, MHTEpaKTUBHAs u
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

1. TpamumuoHnHble 00pa30BaTENbHBIE TEXHOJIOTMH OPUEHTHPYIOTCS HAa OpraHU3aIHIo
00pa3oBaTENBHOIO  IPOLECCa, MPEANONATAIONIYI0 TMPSAMYI0 TPAaHCISIIUIO 3HAaHUH — OT
MpernoiaBaTensi K CTYACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-UILTIOCTPATUBHBIX
METOA0B 00yueHus). YueOHas AesTeIbHOCTh CTY/IEHTa HOCUT B TAKUX YCJIOBUSIX, KaK IPaBUIIO,
PENpPONYKTUBHBIA XapakrTep.

@®opMbl yUeOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTHM:

WudpopmanmonHass JeKOUs — TOCIEAOBAaTeNIbHOE H3JIOKEHHE Marepuana B
JUCLUIUIMHAPHOM JIOTHMKE, OCYILIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MoHouor npenogasatens). Ha 3aHsaTusIX mperycMaTpUBaeTCsl UCIIOJIb30BAHUE 3JIEKTPOHHOTO
JI€MOHCTPALIMOHHOTO y4yeOHOro MaTepuana COJEPIKaIlero CI0XKHbIE CXeMbl, TaOIULbl U
MaTeMaTH4ecKue pOpMyJIbI.

[TpakTHyeckoe 3aHATHE, OCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB I10
IIPEIOKEHHOMY AJITOPUTMY.

2. VIHTepaKTUBHBIE TEXHOJIOIUH — OpraHu3anus o0pa3oBaTeIbHOIO Mpolecca, KoTopas
IIPEAIIoIaracT akTUBHOE M HEJIMHEHHOE B3aUMOJEHCTBUE BCEX YYAaCTHUKOB, JOCTHIKCHHE Ha
3TOM OCHOBE JIMYHOCTHO 3HAYUMOIO Juld HMX OOpa3oBaTelbHOro pesyibTaTta. Hapsay co
CHELMAIIM3UPOBAHHBIMU ~ TEXHOJIOTHAMU  TakoOro  pojJa  IPHUHLUI ~ HUHTEPAKTUBHOCTH
IPOCIIeKUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHIL.
HHTEepakTUBHOCTH 110/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOLIEHHUS B X0J1e 00pa30BaTEIbHOIO
npoliecca U, Kak clieicTBue, (GopMupoBaHue caMOpa3BUBaOIIEiiCst ”HPOPMALIMOHHO-PECYPCHON
Cpelpbl.

@opMbl y4eOHBIX 3aHATHH C MCIIOJIB30BaHMEM CHEIMAIU3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOW CBSI3M» — JIEKIMA—TIPOBOKALMS (M3JI0)KEHUE MaTepHaja ¢ 3apaHee
3alUIAaHMPOBAaHHBIMU  OIIMOKaMM),  JIeKuus-Oecena,  JEKUUSA-IUCKYCCUs,  JIEKLIUSA-TIpecC
KOH(epeHIHs.

3.  UHupopManMOHHO-KOMMYHHUKALIMOHHbIE  OOpa3oBaTelIbHbIE  TEXHOJOTHH  —
opraHu3aiys 00pa3zoBaTeNbHOrO Mpolecca, OCHOBaHHAs Ha MPUMEHEHUH CHEeMaT3UPOBAHHBIX
MIPOrPaMMHBIX CPe/l U TEXHUUECKUX CPEACTB paboThl ¢ UH(OpMAIIHEH.

@opMbl yueOHBIX 3aHATUH C UCIOJIb30BAaHUEM HH(POPMALNOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUH:

Jlexuus-Busyanusanuss — W3JI0KEHUE COJEpXKAHUA COINPOBOXKAACTCS IPE3CHTALUEH
(emMoHcTpanyel yueOHbIX MaTepHalloB, IIPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTIOCTPATUBHBIX, FpaUUeCcKuX, ayJI1o- U BUJEOMATEPHaJIOB).

[IpakTuyeckoe 3aHsATHE B (oOpMe Mpe3eHTAlMM — MPEICTaBICHUE pPe3yJIbTaTOB
IIPOCKTHOM WIIM UCCIEAO0BATEIBCKON ACATEIBHOCTH C UCIOJIB30BAHUEM CIIELIUAIM3UPOBAHHBIX
IIPOTPaMMHBIX CpEN.

[IpakTuyeckue 3aHATUS TPOBOJATCS S 3aKperuieHUss W YriayOleHus 3HaHuM,
MOJTyYEHHBIX CTYJEHTAMHU Ha JIEKLIUAX U JOJDKHBI CIIOCOOCTBOBAThH BHIPAOOTKE Y HUX HABBIKOB
MOCTAHOBKH, (hOpMaU3alK, TOCTPOCHUS OJOK-CXeM TNPUHATHS pELICHUH, IOCTPOEHHE
TBEPAOTENIBHBIX MOJIETIEH U peann3annu pemenuil ¢ nomouipto nakera CAIIP.

CamocTosTenbHas paboTa CTUMYJIHPYET CTYJIEHTOB B MPOIIEcCe MOATOTOBKU JOMAITHUX
3aIaHMi, TpH pEUIeHUW 3aJad Ha IPAKTUYECKHX 3aHATUAX, IPU TMOJATOTOBKE K cjaade
VHIUBUYyAIbHBIX 38JJaHUN U UTOTOBOM aTTECTAIlUH.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuaoxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOoANYecKOE U HHPOPMAIIMOHHOE 00eciedeHHe T CIUTIMHbI

a) OcHoBHas JIuTepaTrypa:

1. [Toxunaes, FO. A. KoMibroTepHOE€ MOACIUPOBAHUE U CO3JJaHUE TTPOCKTHO-
KOHCTPYKTOPCKOM JOKyMEHTaluu B MamunHoctpoeHuu cpeacrsamu CAIIP. nxxenepHas u
KkomibloTepHas rpaduka B Autodesk Inventor, AutoCAD : yueGHoe mocodue. Y. 1/ 10. A.
[Moxunaes, E. A. CBuctynona, O. M. Bepewmeii ; MI'TY. - Maruurtoropck : MI'TVY, 2016. -1
anekTpoH. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (mara obGpaiieHus:
06.03.2025). - MakpooObeKT. - TekcT : aneKkTpoHHbId. - CBeeHus 0CTYyHbI Takke Ha CD-
ROM.

2. Cucrema aBTOMaTU3UpOBaHHOTO poekTrpoBanus Autodesk Inventor B
METAJUTYPTHH U MAIIMHOCTPOEHUH : yuebHoe nmocodue / C. M. I'opbatiok, M. I'. Haymosa, H.
C. Kympuenko, FO. C. TapacoB. — Mocksa : MUCUC, 2018. — 118 c. — Tekcr :
ANEeKTPOHHBIH // JIaHb : ek TpoHHO-OnOHoTeyHas cuctema. — URL:
https://e.lanbook.com/reader/book/115283/#1 (marta oOpamenus: 02.01.2025). — Pexum
JOCTYIIa: JUIs aBTOPHU3. TIOJIb30BATEIICH.

0) lomo/iHUTeILHAS JIUTEpPAaTypa:

1. 'opOaTtiok, C. M. KoHcTpynpoBaHue MallliH 1 000pyAOBaHUS METALITypPru4ecKuX
pou3BoicTB. OCHOBBI TPEXMEPHOTO aBTOMAaTH3MPOBAHHOTO KOHCTPYHPOBAHUS JI€TANCH U
y3JI0B MalliH ¢ moMorsio mporpamMel Autodesk Inventor. Y. 2. TIpoektupoBanue
cOOpPOYHBIX €IMHMI] U aHUMAIIHS JieTaliel U cOopok : yuebHoe nocodue / C. M. I'opbatiok,
A. B. Kamenes, JI. M. I'myxoB. — Mocksa : MUCHC, 2010. — 40 c. — ISBN 978-5-87623-
335-6. — TexkcT : anekTpoHHbIi // JIaHb : anekTpoHHO-OnOmoTeyHas cucrema. — URL:
https://e.lanbook.com/reader/book/2077/#1  (nara oopamenus: 02.04.2025). — Pexum
JOCTYTIA: JUTsl aBTOPHU3. TIOJIb30BATEIECH.

2. CaBenbeBa, 1. A. UnxenepHas 1 koMmnbioTepHas rpaduka. OCHOBBI 0pOpMIIEHUS
MaIIMHOCTPOUTEIBHBIX YePTEKEH Ha mpuMepe dcku3upoBanus ¢ 3D moxenu neran :
yuebnoe nocodue [y By3oB] / U. A. CasenbeBa, E. C. Pemernukosa, E. A. CBuctyHoBa
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. - Maraurtoropck : MI'TY um. T
. Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2033-0. - 3ara. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2908 (nata oOparieHwus:
13.03.2025). - MakpooObeKT. - Tekcr : ayekTpoHHbId. - CBeleHHs 0CTYyHBI Takke Ha CD-
ROM.

3. Kommetorepnas rpaduka B CAIIP : yueOHOe ocoome / A. B. Tlpuemsbimes, B. H.
Kpyros, B. A. Tpesuib, O. A. KopmakoBa. — Cankr-IletepOypr : Jlanb, 2017. — 196 ¢. —
ISBN 978-5-8114-2284-5. — TekcT : 211eKTpOHHBIH // JIaHb : 2IIeKTpOHHO-OnOIMoTeYHAas
cucrema. — URL: https://e.lanbook.com/reader/book/90060/#1 (mara obGparteHus:
02.04.2025). — PexuM ocTyma: is aBTOPHU3. MOJIb30BATEIICH.

4. T'opbatiok, C. M. Jleranu MaluH 1 OCHOBBI KOHCTpyHpoBaHus : yueOHuk / C. M.
I'op6atrok. — Mocksa : MUCUC, 2014. — 377 ¢. — ISBN 978-5-87623-754-5. — TekcrT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/reader/book/116846/#1 (marta oOpamenus: 02.02.2025). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BATEIIEH. .



https://host.megaprolib.net/MP0109/Download/MObject/20788
https://e.lanbook.com/reader/book/115283/#1
https://e.lanbook.com/reader/book/2077/#1
https://host.megaprolib.net/MP0109/Download/MObject/2908
https://e.lanbook.com/reader/book/90060/#1
https://e.lanbook.com/reader/book/116846/#1

B) MeTtoanueckue yKazaHusi:

1. TToxxnmaes, FO. A. KoMnbloTepHOE MOJIETUPOBAHKUE U CO3/ITAHUE MPOECKTHO-
KOHCTPYKTOPCKOM JOKYMEHTalMu B MammHoctpoeHuu cpeacrsamu CAIIP. MuxenepHas u
komibioTepHas rpaduka B Autodesk Inventor, AutoCAD : yueonoe mocodue. Y. 1/ 10. A.
[Toxunaes, E. A. Ceuctynoa, O. M. Bepemeii ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (mara obGpamicHus:
06.03.2025). - MakpooOBeKT. - TeKCT : 37eKTpoHHBIH. - CBeIcHHs JOCTYIHBI Takxke Ha CD-
ROM..

2. MeTtoauyeckue yKa3aHus 110 BBIMOJTHEHUIO HHIUBUAYAIbHbBIX 3a/1aHUN
MIpeJICTaBJICHbI B MPUIIOKEHUH 3.

3. Metoanueckue yKa3aHus MO BBITOJIHEHUIO MPAKTUYECKUX 3aJJaHHUM MPEeICTaBICHbBI
B MPWJIOKEHUH 4.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaumenoBanue .
o Ne norosopa Cpox neicTBUs TMLIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB0OoaHO pactpocTpansemoe [10 6eccpouHO
ACKOH Komnac
D 516 N-261-17 ot 16.03.2017 0eccpouHO
Bbpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO
APMWinMachine | ;565 15 or 15.02.2012 GecepoumHo
2010
Kaspersky
Endpoint Security | p 155 3 o1 27.03.2023 27.03.2025
Juist Ou3Heca-
CrangapTHbIil
ACKOH Kowmmac
v21-22 J1-1082-22 o1 01.12.2022 6eccpodHo
IIpodeccuonanbHble 6a3bI JAHHBIX U HHPOPMANMOHHbIE CIPABOYHBIE CHCTEMBI
Ha3zBanue kypca Cchlika
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nuiekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIT) asp
DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

DjekTpoHHas 0a3a mepuoIuUecKux u3nanuii East View

Information Services, OOO «MMIBUC» https://dlib.eastview.com/

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

Poccuiickas 'ocynapctBennas Oubnuoreka. Karangoru

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOC obecneyenne JUCIHHIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/20788

MaTepI/IaJII:HO-T€XHI/I‘I€CKOG O6€CH€‘IGHI/I6 JOUCIHUIIJIIMHBI BKJIFOYACT:

1. YueOHbIC ayaAUTOPUH ISl POBECHUS 3aHATHH JICKITMOHHOTO THTIA!
MynbTUMEIMITHBIE CPEACTBA XPaHEHHUSI, IEPEAaun U MPEACTABICHUS HHOpMaK. AyI.
297, 279.

2. YueOHbIe ayAUTOPUH TSI IPOBEACHUS MPAKTUUECKUX 3aHATHH, TPYIIIIOBBIX 1
WHJIMBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJISI M TIPOMEKYTOYHOW aTTECTALINH:
MynbTUMEINITHBIE CPEACTBA XPAHECHHUSI, IEpEavn U MpeACTaBICHUS HHOpMAIUH.

Komruiekc TecToBbIX 3aJaHui JJIsl MPOBEICHUS IPOMEXKYTOUHBIX U pyOEKHBIX KOHTPOJICH.

Ayn. 407a, 279.

3. [TomerneHus 11t CaMOCTOSATEIBLHOM paboThl 0Oyvaronuxcs: [lepcoHabHbIC
komibioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYFO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO Cpeny yHuBepcuTeTa. Ayn. 407a, 279.

4. ITomerienus Ui XpaHeHUs U MPOPUIAKTHUECKOTO OOCITY)KUBaHUs Y4eOHOTO
obopynoBanusi: [llkads! 151 XpaHeHus: yueOHO-METOUUECKON JOKYMEHTAINH, Y4eOHOTro
00opynoBaHUs U y9eOHO-HATIIAIHBIX Mocoouii. Aym. 298.

IMPUJIOKEHHUE 1

Y4eOHo-MeTOoAMUYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTY/ICHTOB

Hpumepnoe 3a0anue Ha RPpAKMUUYECKOM 3aHAMUU

[Hoctpouts 3D Monens nertanu, n3o0pakeHHOW Ha yepTexe (1o BapuanTtam). Ilpoussectu
aHaJIM3 HaIpPsDKEHHO- Je(OPMUPOBAHHOIO COCTOSHUS AETAlIM NPU MPUIOKEHUU Pa3pbIBHOIO
ycunus B 10000H. Cnenarte oTueT, npoaHaau3upoBaTh pe3ysibTaThl MOAECINPOBAHUS, BbIAIBUHYTh

MMPCIJIONKCHUA 110 OIITUMU3AlMU U3 ACIINA.
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IMPUJIO)KEHHUE 2

OueHovHbIe cpeACTBA J1JIsl MPOBeEIEeHUS MPOMEKYTOUHOM aTTecTAlMU
a) [lnanupyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIs1 NPOBeIeHHUs] MPOMEKYTOUHON aTTECTALMU:

Kon
WHIUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHI[UHN

OueHouHble CpeCcTBa

OIIK-14: CniocobeH pa3pabaTbiBaTh arOPUTMBI

H KOMIIBIOTCPHBIC ITPOTrpaMMBbI, HPUT'OAHBIC OJIA ITPAKTUYCCKOI'O ITPUMCHCHU .

OIIK-14.1:

— OIIK-14.1: [Ipumenser
OCHOBHBIE AITOPUTMBI K
PELICHUIO MPUKIIATHBIX
nporpamm

BO”pOCbl K 3auemy

1. Kraccudukanus Mojeseii, HCI0JIb3YeMbIX B TEXHUKE.
2. OCHOBHBIE CBOICTBA MOJIEIEH
3. TlorpemHoctu MoaenupoBanus. [IorpenHOCTH pacueToB

Ilpumepnoe npakmuueckoe 3adanue
3amanue. [loctpouts 3D mozens geranu, U300paKeHHON Ha yepTexe (MO BapUaHTaM).

BbIiBUHYTE TpeioKeHuss Mo onTuMu3auumu usfenus. IlpegoctaButh (oTopeanmucTuyHoe
n300pakeHNe MOJEIH.

M1.0100.202

=
Lamgk ‘ |

3aganus . IlpoexTHpoBaHue BaJIOB.




Kon

Nupukatop A0CTHXKEHUS

O1neHOYHBIC CPEACTBA

HHJUKaTopa KOMIICTCHIIU
CornacHo BapuaHTaM 3aJlaHUH pa3paboTaTh Bajl, IPOBECTU €0 pacyeT. BHIMONIHUTE YepTEX.
OIIK-14.2: |- OIIK-14.2: Wcnonwsyer | IIpumepnoie 6onpocot na 3aueme
CHCTEMBl  TPOTrPaAMMHUPOBAHHSI

JUTsl pa3pabOTKH KOMITBIOTEPHBIX
pOrpaMm

1. Ilenu u 3apmaun npumenenust CAIIP

2. Kakmne cpencTtBa aBTOMATH3MPOBAHHOTO TMPOCKTUPOBAHMS
MOJICJIUPOBAHUE TEXHUYECKUX OOBEKTOB M  TEXHOJIOTHYECKUX
METALTYPIrHYeCKOM MAaIIUHOCTPOSHUHN ?

HPOLIECCOB

Hpumepnoe npakmuuieckoe 3a0anue Ha 3auem

3aganue .IlpoexTHpoBaHMe KyJa4KoBOro Mexanusma. Co3nanmue napaMeTpu4ecKuX
AeTajiei. JKCNOPT M MMIIOPT JAaHHBIX. [lMHaMHYecKoe MoeTUpOBaHMe.

IMO3BOJAIOT IMMPOBOAUTDH

B




Kon
WHIUKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

CormacHo BAPHUAHTY YUCJIOBBIX 3HAYCHHUH mapaMeTpUICCKUX pa3MepoB JeTanen KYJIa4KOBOTI'O
MEXaHHu3Ma:

1. pazpabotars 3D -mMozxenu u 3D cOopku Uit ABYX PsIIOB apaMeTpUUecKHux pa3mepoB. K
OTBETY Ha 3a/laHue MPHUIIOKUTH (HOTO MOAETeH NBYX KyIauyKoB (Ha3BaTh KyJauok 1 M Kynadok 2);

2. MMPOBECTU AUHAMHNYCCKOC MOJCINUPOBAHUC JISI ABYX BAPHAHTOB IAPAMETPUICCKUX JeTajei
MEXaHHu3Ma.

3. Co3naTh Ba BUACOPOJIUKA PAOOTHI MOTYYEHHBIX KYJa4KOBBIX MEXaHU3MOB B hopmMare avi.
Buneoponvku npuinokuTh B pa3zen "oTBET Ha 3a/1aHue".



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

Kon
WHIUKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

xawdsh |~{0-Xonouhix

o1

Tapamempunecxas demans xynavox. laparempusecxue paaveps: 01 DZL, 6

kynayok-01-14epmex

PI/ICYHOK 2. ‘IepTexc KyJIauka ¢ mapaMeTpuiICCKuMU 3aBUCUMOCTAMU




Kon WNupnukaTop nocTukeHus
OueHouHbIE CpeACTBa
WHJIUKaTopa KOMIIETCHIIUU
1
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Pucynok 3. Ueprex ToskaTens ¢ mapaMeTpu4ecKUMHU 3aBUCUMOCTSMHU
OIIK-14.3: |- OIIK-14.3: Paspa6ateiBaer | IIpumepnsie éonpocwl na 3aueme

KOMIIBIOTEPHBIE IIPOTPaMMBl,

MPUTOAHBIE JUISI TPAKTHYECKOTO

IPHMEHEHHUSI 1. MogaenupoBanne 00beMHBIX COOpOK. [IpoeKIrOHHbIE BUIBI H ACCOIIMATHUBHBIC CBSI3U
3D u 2D — moneneil.

2. Buael monenumpoBanus. KommproTepHOE MOJCIMpPOBaHHME. Tallbl IMPOBEICHUS




Kon
WHIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

KOMIIBHOTCPHOI'O MOJCIIUPOBAHUA.

Hpumepuoe npakmu4ieckoe 3a0anue Ha 3auem

3ananmue 1. [IpoekTHpOBaHNe KPUBOIIMITHO-IIATYHHOI0 MEXaHNU3Ma HA OCHOBE ICKU3HBIX
0s10k0B. Co3nanne (pOTOPEATUCTHYHOIO H300PaKeHUsl, AHUMAIIMH Pad0Thl MeXaHU3Ma

1. Cormacho BAapHaHTYy 3alaHHs, BBIIIOJIHUTH 59CKU3 MCXaHU3MaA. PI/ICyHOK 9CKH3a C
PaCCTaBJIICHHBIMU pasMEpaMu IPCIOCTABUTb B OTUCTC.

2. Ha ocHOBe cO31aHHBIX ACKH3HBIX OJIOKOB cO31aTh TBep bl Tena. Co3aars (aiin cOopku.
N306paxenue 3/1-cO0pkU PeIOCTaBUTH B OTUETE.

3. C03,I[aTI> aHHUMaIluIo pa6OTBI MCXaHHU3Ma U €ro (bOTOpCaJ'II/ICTI/I‘lHOe I/I306pa)I(CHI/Ie.




Kon
HWHJIMKaTOpa

WNunukaTop gocTHXKeHUS
KOMIIETEHIINH

OneHouHble CpeCTBA




Kon
WHIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

Pucynok 1. CxemMa KpUBOIIMITHO-IIATYHHOTO MEXaHU3Ma

[IK-3: Crioco6eH BBIMOIHATE pa0OTHI IO ICKU3UPOBAHUIO, TPEXMEPHOMY MOJIEIMPOBAHUIO, (PU3NUECKOMY MOAECTUPOBAHUIO MPOAYKLIUN

[1K-3.1

- ITIK-3.1: Beimonnser
paboThI 1o
ACKU3UPOBAHMIO,
TPEXMEPHOMY u
duznueckomy
MO/JICITNPOBAHUIO

Bonpocsl k 3auery

1.
2.

Henwn n 3apaun npumenenns CAIIP

Kakue cpenctBa aBTOMAaTU3MPOBAHHOIO NMPOEKTHPOBAHUS IO3BOJISAIOT MPOBOJIUTH
MOJIETUPOBAHUE TEXHUYECKUX OOBEKTOB U TEXHOJOIMYECKHUX IPOLIECCOB B
METAJUTypPrHYeCKOM MAIIMHOCTPOESHUN?

MonenupoBanue 00beMHBIX cO0poK. [IpoekioHHbIE BUIBI U ACCOIIMAaTUBHbBIE CBS3U




Kon WHauKaTop AOCTHKEHUS
Ol1ieHOYHBbIE CPEACTBA
WHJIUKaTopa KOMIICTCHITUH
00BEKTOB 3D u 2D — monene.
MAaIlIHHOCTPOEHUS 4, BI/II[bI MOACIINPOBAHUA. KOMHBIOTepHOG MOZACIINPOBAHUC. DTamsl MMPOBCACHUA

KOMIIBIOTEPHOI'0 MOJEITUPOBAHHUS.
5. Ilapamerpusanusi reOMETPUUYECKUX MOJIEIEH.

Hpumepuoe npakmuuieckoe 3a0anue Ha 3auem

3ananme . Pa3paboTka JMCTOBOIO TeJia

CornachHo BBIIAHHOMY YC€PTCKY, BbIIIOJIHUTD 3D MOJCJIb ACTAIM KaK JIMCTOBOC TECJIO.




Kon WNupnukaTop nocTukeHus
Ol1ieHOYHBbIE CPEACTBA
MHAMKATOpa KOMIIETEHIIUH

9002030

e pB. npuwes.

DE.02.013 (List3)

DE.02.012 (List1) DE.02.012-01(ListZ)

Cnpad &

DE.02.011 (Karpus)

Todn, udama | Baaw. wi N° | MiG.N"dyba | Tlodn udama |

DE.02.010(6
fun | Fiacea | Facuma
o] ficm| W 3o | fiaon | o]
Ll Prspt_|Tonemnazd sins Pult e | 125
Mol _ )
i T rormp Céop vepmex Toom [ fummol T
= z“:ﬂm WorldiSkills Russia
E oy 2018
7 T Ronipolan Fopran A3
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Kon WNupnukaTop nocTukeHus
Ol1ieHOYHBbIE CPEACTBA
WHAUKATOpa KOMIIETEHIUHA
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Kon
HHJHMKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

Ol1ieHOYHBbIE CPEACTBA
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Kon WHauKaTop AOCTHKEHUS
Onenounsle cpencTsa
MHJUKATOpa KOMIIETCHIIUU
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[1K-4: Crioco6eH BBINONHATH padOTHI IO KOMITBIOTEPHOMY MOJAEIHPOBAHUIO, BU3YATIH3AIMH, TIPE3EHTAIIMN MOJIENTH MPOAYKTa (U31e1us) U (WIINn)




Kon
WHIUKATOpa

Nupukatop A0CTHXKEHUS

KOMIICTCHII N

O1neHOYHBIC CPEACTBA

9JICMCHTA IMPOMBIIIJICHHOT O )11/13a171Ha

[IK-4.1

[1K-4.1:
paboThI o

Brinonnser

KOMITBIOTEPHOMY
MOJICTTUPOBAHHUIO,

BU3YaIH3alliH,

Mpe3eHTaluu MOJIEIH
nponykra (usznenus) U
(um)
IIPOMBILIUIEHHOTO IM3aiiHa

DJICMCHTAa

HpaRaneclcoe 3aJJaHUEC HA 3a4Y€TE

HpI/IMepHOC 3aIaHUC: BBIIIOJHUTb TPCXMEPHYIO MOJCIIb C YCPTEIKA ACTAIN
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0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHasi aTTecTalys Mo JuciuiuinHe «MoaeIdupoBaHne B MAIIMHOCTPOEHHU»
BKJIFOUACT TEOPETUYECKUE BOPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00yYatOIMMHUCST
3HAHWH, W MPAKTHYECKHE 3aJaHusl, BBISBISIONINE CTENEHb CHOPMHUPOBAHHOCTH yMEHHHA U
BJIQJICHUU, IPOBOAUTCS B (hOpMe 3a4eTa.

3ader Mo JAHHOW AMCITUIUIMHE MTPOBOJIUTCS B YCTHOM opMe, BKITIOUaeT 1 TeOpeTHIeCKuid
BOTIPOC ¥ 3aIIUTY UHIUBUAYATHHONU PaOOTHI.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

— «3auTeHO» CTaBUTCA, €ClM OOYYaIOMIMKCS MOKa3bIBaeT CJIA0bIi ypOBEHb 3HAHUI
OCHOBHBIX MOHATUH U ONPEEIICHN, YMEHUN IPUMEHSTh COBPEMEHHbIE 00pa30BaTEIbHbIC
TEXHOJIOTUHM, MWCIIOJIb30BATh HOBBIE 3HAHMS M YMEHHMS, KOPPEKTHO BBIpAXaTb U
apryMEHTHPOBAHHO OOOCHOBBIBATH MOJIOKEHUS IPEIMETHOM 00JIaCTU 3HAHUS U BIIAJCHUA
poeCCHOHATIBHBIM SI3BIKOM MPEIMETHOM 00JIaCTH 3HAHUSL.

- «He 3auTeHo» cTaBUTCH, €M OOydaIOUIMICA HE MOXKET IOKa3aTh 3HaHUS HA YpOBHE
BOCIIPOU3BENICHHSI M O0BSICHEHUSI WH(POPMAINY, HE MOXKET MOKa3aTh MHTEIICKTYaJIbHBIC
HAaBBIKM PELIEHUS MPOCTHIX 3a1a4.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:
— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb

c(OPMHUPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSAET TNPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 0amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHM YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIHEHHS IPU aHAJTUTUYECKUX OIepalusx, epeHoce
3HaHUHN U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLEHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOyyaromuiics IEeMOHCTPHPYET
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJIHBIX MEpOIPHUITUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
00yJaromuicsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHsS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TTEPEHOCE Ha HOBBIE CUTYAIINH.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEILHOY (2 O6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOopeTHYECKOro MaTepHalia, JOMYCKaeT CYHIECTBEHHbIE OIIMOKHM, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OILICHKY «HEyAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUS Ha YpPOBHE BOCIPOM3BEJCHHMS W OOBACHEHHs HWH(POpMAIMK, HE MOXET I[O0Ka3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MMPOCTHIX 33/1ad.



INPUJIOKEHMUE 3
MeTtoauyeckue yKa3aHus 110 BHINOJHEHHIO IPAKTHYECKUX 3aJaHU I

[IpakTuueckue 3a/laHus IO OCTPOEHUIO TBEPAOTEIBHBIX JI€TaNIeH, Y3JI0B U UX pacyeTy B
cpene Kommnac win UHBEHTOpP BBIMOTHSAIOTCS MOATATHO HA MPAKTUYECKUX 3aHIATUSAX U CIAIOTCS B
KOHIIE 3aHSATHH.

Bo Bpems 3aHATHIA HY’)KHO OY€Hb BHUMATEIBHO CIYIIATh, CIICIUTh HA 3KPaHE MPOCKTOpa
nocjaea0BaTeNbHOCTh co3aanus aeraneid B CAIIP 1 moBTOpsATH 3a mpenoiaBaTeieM 3a CBOUM
KOMITBIOTEPOM. B cilydyae BO3HMKHOBEHHH BOMPOCOB WJIM 3aTPyJHCHUHA TIPU BBIMOJTHECHUH
paboThI, 0OpaTUTHCA 3a MOMOIIBIO K IpernoaaBareinto. JloMa kenaTenpbHO TaK K€ 3aHUMAThCS
CaMOCTOSITENIbHO,  HCIIONIb3YyS  PYKOBOJCTBA  TIOJIb30BATeNIsi M ydyeOHbIE  MaTepHaIIbI
AutodeskInventor, Komrmac, st HawTydiero 3akperyieHusI HABBIKOB MIOCTPOCHHSI i PACUYETOB B
CAIIP.

OO0t mopsnok BeimonHeHus padot B AutodeskInventor

1. 3amyckaercst mporpamma AutodeskInventor.
2. Co3znaercst HOBbIN NPOEKT "MMs poekTa" B Marnke noJjib30BaTesl.
3. CoznaeTcst MojieNb IEPBOM JAEeTalH.

1. Pucyercs 5cKku3 M cO3/1a€TCs MEPBBIA ICKU3HBIA KOHCTPYKTUBHBIN
3JIEMEHT, KOTOPBIN OyIET SBISATHCS 0a30BBIM.
2. Mopenb neTany JOMOIHASTCS APYTUMH SCKU3HBIMU dJIEMEHTAMHU:
BBIPE3aMH, BBICTYIIAMH H T.II.
3. DOopMHPYIOTCS TUIIOBBIE 3JIEMEHTHI: (DaCKH, CKPYTIICHUS, OTBEPCTHS,
pe3bObI U T. 1.
4.  Mogens eTanyu coxpaHseTcs B paboyeM IpOoCTpaHCTBE MPOEKTa B (aiiie ¢
pacuipeHueM .ipt.
4. AHAJIOTMYHO CO3Jat0TCA APYTHe JeTalu y3ia.
5. OcymiecTBisieTcs: OTYET O paboTe MpenoaBaTeo.

OCHOBHBIE TIOJIOKEHUS TI0 Havany padoTsl B ITHBEHTOP

Autodeskinventor — CAIIP cpenHero ypoBHs, NpeqHAa3HA4YEeHHAs JIsi TPEXMEPHOTO
TBEPJOTEIILHOTO MOJICTMPOBAHUS TEXHUYECKUX OOBEKTOB.

Cucrtema TMO3BOJIAET CO37aBaTh MOJEITU OTICIBHBIX JETajed, OCYIIECTBIATh COOPKY
CIIOKHBIX W3JIEIUI U3 MHOXKECTBa JeTalled, MoydaTh 4epTeKU JeTaneil u cOOpOUHBIX Y3IIOB,
MPOU3BOJUTH pPacueThl Ha MPOYHOCTh, a4 TAKXKE pellaTh MHOXECTBO JIPYTHX 3ajJad Ipoiiecca
MPOEKTUPOBAHHUS.

Jerans — TpexmepHasi TBEpAOTeIbHAS MOJEIb OTASIBHON JIeTaNu TEXHUYECKOW CHUCTEMBI,
BocripuHUMaeMas B cucteme AutodeskInventor kak eauHBIN 00BEKT, KOTOPBIA MOXKET BXOIUTH B
COCTaB COOPKHU.

TBepaoTenpHBIE NeTadl OOBIYHO IMOJTY4YalOT HA OCHOBE 3aMKHYTBHIX TUIOCKHX KOHTYpPOB
ITyTEeM HX BBIJABIMBAHUS, BPAIICHUS, IPOABMKCHHUS 110 TPACKTOPHH, IEPEMEIIICHHS TT0 CCUCHUSIM.
Tak, HampuMep, BBHIAABIMBAHUEM OKPYXHOCTH MOXKHO TMOTYYUTHh HMUIUMHAP. TOT Ke HUIUHAP
MOKHO TOJY4YUTh BpalIeHHEM MPSMOYTOJIbHHKAa BOKPYr ero crtopoHbl Ha 360°. Ilocne
CO3aHUSI TBEPAOTO Tela ero GopMy MOKHO YTOUHSTh, UCIIONB3YS KOMAH bl peAaKTUPOBAHUSI.

Mopnenu neraneii coxpaHstoTcs B ¢aiiiax ¢ pacmupeHueM .ipt.



OCKHU3 — 3TO TEOMETPUUYECKOe H300pa’keHHe, CO3JaHHOE M3 OTPE3KOB MPSAMBIX, IYT,
OKpY’KHOCTEH, KpUBbIX JIMHUH. Pa3nnyaror niuockue nian 2D 3CKM3bl U IPOCTPAaHCTBEHHbIE WU 3D
3CKM3bI.

OCKHM3bl UCHOJB3YIOTCS B KaueCTBE OCHOBBI JJIS CO3/1aHUS U PEAAKTHUPOBAHUS MOJEIU
TBEPAOTEIBHON JETAIH.

CylecTBYIOT ClIeAYIOIIKE BUABI INIOCKOCTEN AJISl CO3JaHUs ICKU30B.

1. ITnockoctu XY, YZ, XZ nnpocTpaHcTBa IPOEKTUPOBAHUS.
2. JIroOble rpaHy CyLIECTBYIOLIUX TBEPAOTEIbHBIX OOBEKTOB.
3. CrenuanpHble  paOouue IUIOCKOCTH, IPEABAPUTEIBHO IOCTPOCHHBIE

cpenctBamu cucreMbl. HoByro pabouyro II0CKOCTh MOYKHO MOCTPOUTH, UCIIOJB3YS TPaHH,
pebpa, BepIIUHbBI TBEPAOTEIbHBIX 00BEKTOB, CO3AHHbBIE paHee padoune MIOCKOCTH, OCU
Y TOYKH, a TAK)KE OCH U IUIOCKOCTH CUCTEMBI KOOPUHAT.

B navane paGoThl MO CO3AaHUIO HOBOM JI€TAU IJIOCKOCTHIO ICKM3a OOBIYHO CTAHOBHUTCS
wiockocTs XY. B nanpHelmeM, B KadecTBE IUIOCKOCTH 3CKH3a MOXKET OBITh BhIOpaHa Jro0as
IpaHb CYIIECTBYIOIIEH JaeTanu win pabodas IUIOCKOCTb, PACIOJOXKEHHAass B IPOCTPAaHCTBE
MIPOU3BOJIBLHBIM 00pa3oM.

CnocoObl MOCTPOESHHS TEOMETPUYECKHX IIEMEHTOB

Mo>KHO HCTIONB30BaTh Ba CI0c00a MOCTPOCHHUS FIEMEHTOB (TOUEK M JTMHHIT) ICKU3A.

1. Hcnonb3oBanue CTaHIAPTHBIX MHCTPYMEHTOB MOCTPOEHUS
F€OMETPUUYECKUX MPUMUTUBOB: OTPE3KOB MPAMBIX, 1yT, OKPYKHOCTEH, MHOTOYTOJIbHUKOB
U T.J.

2. [TpoenupoBanue pedep, BepLIMH, KOHTYPOB HUMEIOIIMXCS JeTaleld Ha
IJIOCKOCTh 3CKH3a C oMolbio CTUIIM JIMHUHN 3CKU3a

DTanbl CO3IaHUs dCKHU3a

Pabora o moctpoenuto acku3a pa3OrBaeTcsi Ha HECKOJIBKO ATAMoOB, Ha KAKIOM U3 KOTOPBIX
IPOMCXOIUT MOCTENIEHHOE YTOUHEHUE pa3MepoB U (POPMBI ICKH3a.

1. [lepBoHa4yanbHO CO3JAIOT MPUOIMKEHHYIO (OPMY KOHTYpPOB ICKH3a C
MOMOIIBIO «MBIIINY. B mpoiiecce co3maHus 3CKu3a Ha OOMBIIYI0 YacTh €ro 2JIEMEHTOB
ABTOMATUYECKU HaKJIa/IbIBAIOTCS OTPAHUYCHHUSI.

2. 3areM HaKJIabIBAOT JOTIOJHUTEIbHbIE OTPAHUYEHUSI HA AJIEMEHTHI ICKU3a,
CBSI3BIBAIOIIIME BCE T'€OMETPUYECKUE AJIEMEHThl B OJHY KOHCTpykuuto. Ilocie storo
NepeMELICHHE OTAEIbHBIX 3JIEMEHTOB HE JOJDKHO MPUBOAUTH K MCKPUBIEHUIO (HOPMBI
ICKHU3A.

3. Ha 3akmiounTensHOM dTane 3a/1aloT pa3Mephl (pa3MepHbIe OTpaHUYCHUS),
o0ecreynBaroIe OKOHYATEIbHBIA BUJI ICKU3A.

Coztanue MoJeNn TBEPIOTEIbHOM eTaln

Coznanue Mojenu TBEpAOTENbHOW JEeTalli HAuMHAETCS Cpa3y IOCNe 3aKpbITHS CpPEe.bl
MOCTPOEHHUS ICKU3A.

OO61ure cBeieHNs 0 KOHCTPYKTUBHBIX 3JIEMEHTAX

TBepnorenbHass Monendb JETadd COCTOMT W3 KOHCTPYKTHBHBIX JJieMeHTOB. Bce
KOHCTPYKTUBHBIE JJIEMEHTHI JIETAIH OTOOpaxkaroTcs B Opay3epe Monenu. Tak IIHHIPUYECKUAN
MHOTOCTYNEHBIATHI Baj, MOJYYEHHBIM OJHOM oOlepanueld - BpalIEHUEM 3CKH3a, MOXKET
paccMaTpuBaThCA Kak J€Tallb, COCTOSAIAs U3 OTHOIO KOHCTPYKTUBHOTO 35ieMeHTa "Bpamenue 1".
Ecnu Ha Bamy BBINOJIHSIETCS IITMTOHOYHBIN M1a3 — TO 3TO BTOPO KOHCTPYKTUBHBIM 3JIEMEHT J1€TaJIH.
@dacku Ha KPOMKAX Baja — TPETUM 31eMEHT U T.J. KOHCTpYKTUBHBIM 3JIEMEHTOM MOXKET SIBJISITHCS
HE TOJIBKO 4YacTh JETald, HO M pa3JInYHble ''HEBEIIECTBEHHBIE' SJIEMEHTHI, WIpAIOIINe



BCIIOMOTATENbHYIO pOJIb, HANPUMEp, JIOMOJIHUTENbHAs pabodas MIOCKOCTb ISl MOCTPOCHMS
JCKH3a KOHTYpa IIIIOHOYHOIO I1a3a.

B3anmoeincTBie 3CKU3HBIX 3JIEMEHTOB

[Tpu cozpaHuM 3CKU3HBIX 3JEMEHTOB HEOOXOAMMO yKa3blBaTh, KAK HOBBII 2JIeMEHT OyzAer
B3aUMOJICVCTBOBATh C JPYTMMH PAHEE CO3JAHHBIMM KOHCTPYKTUBHBIMU 3JIEMEHTaMH. Moxer

OBITH TPH BUJA TAKUX B3aHMO/ICHCTBHIA.

=) O6bvenunenue (Join). [Ipu BeIMOTHEHUH ONepamuu OOBEIUHEHUS HOBBIM 3CKU3HBIN
AJIEMEHT 00BeUHSETCS (CIIMBACTCS) C IPYTHMH JIEMEHTAMU JCTAIH.
=i} Boruutanue (Cut). Ilpu BBIUMTAaHMM SCKU3HOTO DJJIEMEHTAa OH YJAISETCsS C

oOpa3oBaHHEeM IIOJIOCTH Ha MECTE€ €ro IepecedeHus ¢ ApyruMu siemeHtamu. [lpu

BBIYMTAHUU HUIMHAPA MOXKHO MOJTYYUTh UIMHAPUYECKOE OTBEPCTUE B TBEPJIOM TEIIE.
=) [Tepeceuenue (Intersect). [Ipu mocTpoeHuu nepecedeHus: OCTaeTCs TOJNBKO Ta 4YacTb

ACKU3HOI'0 AJIEMEHTA, KOTOpas SBJISETCS OOIIEH ¢ APYTUMU 3JIEMEHTaMH.

TunoBbie KOHCTPYKTUBHBIC FJIEMEHTHI

Tunosble (MHOT0/1a MX HAa3bIBIOT pa3MeEIaeMbIe) KOHCTPYKTUBHBIE 3JIEMEHTHI CO3/1al0TCS Ha
0a3ze yxe CyIIeCTBYIOUIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, [I09TOMY BCE OHH SIBIISIFOTCS
3aBUCUMBIMU 3JieMeHTamu. [Ipu ynanenun 6a30BOro 3jieMeHTa TUIIOBBIE 3JIEMEHTHI YAAISIOTCS.
Onu He TpeOYIOT AJisl CBOETO MOCTPOCHUS MPEABAPUTEIHLHOTO CO3aHMs 3cKu3a. Tak, Hampumep,
TUTIOBBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM sBsieTcs (packa, CHUMaeMasi C OCTPOil KPOMKH
3CKHU3HOTO 3sieMeHTa. [1o cyTH, TUIIOBBIE AIIEMEHTBI OTPAKAIOT ONEPaALlUU PEIaKTUPOBAHUS
TBEPAOTENBHBIX JeTalleil: CHATHE PacoK, CKpYyIJIeHHe, 100aBIeHUe OTBEPCTH, Hape3aHue
pe3b0bl, pa3pe3anue aeTanei u Jp.

Maccussl
KOHCTpYKTHBHBIE 2IEMEHTHI, OTHOCSALIUECS K MACCUBAM, UCTIOIBb3YIOTCS ISl Pa3MHOKECHUS
CYILIECTBYIOIINX KOHCTPYKTHUBHBIX 3JIEMEHTOB JIETalli, a TaKKe Tell. B pe3ynpTaTe noiaydaercs
MHO’KECTBO 3J1eMEHTOB. JIF000H 371IeMEHT U3 MOJIYYEHHOIO0 MHOKECTBA MOKET ObITh MOJABIIECH, U
He OyJeT 0ToOpakaThCsl B MOJICIH.

IIpssMmoyronbHbIi MaccuB. [IpAMOYroapHBIN MaCCUB CO3AETCS U3 CYLIECTBYOLIUX
KOHCTPYKTUBHBIX 3JIEMEHTOB WJIH Tell. MOKHO CO37aTh KaK OJTHOMEPHBIN, TaK U IBYMEPHBIN

MacCCHUB.

KpyroBoii MaccuB. B kauecTBe ocu KpyroBoro MaccuBa MOT'YT BbICTyHaTh pedpa u ocu
KOHCTPYKTUBHBIX 3JIEMEHTOB.

3epkanbHOE 0TOOpaXkeHne. 3epKallbHOE 0TOOpaKeHNE KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHUTEJIbHO BBIOPAHHOI MJIOCKOCTU. B KauecTBe MmI0cKoCTH 0TOOpaKeHUSI MOXKHO BbHIOpATh
pabouyo MIOCKOCTh, TNOO0 JII00YI0 T'paHb JETAIH.

PaGouue >nemeHTHI
K paGounm snemMeHTaM OTHOCSTCS paboyasi IIIOCKOCTh, padoyasi och, paboyas Touka 1
nosib3oBarenbckas cucrema koopauHat (IICK).

Pa6oq1/1e JJICMCHTHI ABJIAIOTCSA BCIIOMOT'aTCIIbHBIMU 3JICMCHTaAMU, I/ICHOJ’II)SyeMBIMI/I npe>1<)1e
BCEro ajis l'IOCTpoeHI/IZ 3CKU3HBIX KOHCTPYKTI/IBHBIX DJICMCHTOB. CYHICCTByeT MHO>XKECTBO
Croco0o0B co3aHus pabouuX 3JIeMEHTOB. JIJIsT cO3/1aHUsI TOUYEK, OCEH M TNTIOCKOCTEH MOYKHO
HCITOJIh30BaTh BEPIIUHBI, peOpa, TpaHU CYIIECTBYIOIINX KOHCTPYKTUBHBIX JJICMEHTOB, a TAK)Ke



ocu X, Y, Z u mockoct XY, YZ, XZ cucteMbl kKoopAauHar. Tak, Hanpumep, pabodas II0CKOCTb
MOJKET OBITh MOJy4YeHa CMEIleHeM TPaHu Tejla Win miockoctd XY, YZ, XZ Ha 3a1aHHOE pacCTOsSIHUE.
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