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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

[Iporokonm oT 20 . Ne
3aB. kadeapoii A.M. MaxwuToB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu ocBoeHUsT AUCHUIUIMHBI (Moayisi) «KoMIbrOTepHBIE TEXHOJOTMM B HayKe U
MIPOU3BOICTBE SBIISFOTCS:

- MOATOTOBKA CHYIIATENEH MO0 OCHOBHBIM BOMPOCAaM TEOPUU M MPAKTUKU MPUMEHEHHS
KOMIThIOTEPHBIX TEXHOJIOTHI B HAYKE M METaJUTyPTHYE€CKOM ITPOU3BOICTRBE;

- UCCIIEJJOBaHHE TPOOJEM MPOCKTHPOBAHUS TEXHUYECKUX OOBEKTOB C IOMOIIBIO
Pa3IMYHBIX KOMIIBIOTEPHBIX METOJIOB;

- W3YyYCHHE HOBBIX HMH(OPMAIMOHHBIX TEXHOJOTHH CHUCTEMATH3aIllul, XpaHEHUS W
oTOOpakeHUsT MH(GOPMAIMKM, WX NPEHMYIIECTBA B CPAaBHCHHHM C TPAJAUIIMOHHBIMH METOJaMH
UH(OPMAIIMOHHOH MOAICPKKHU B HAYKE U TPOU3BOJICTBE.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMabl

Jucnumumaa KoMmploTepHbIe TEXHOJOTMM B HaykKe M IPOU3BOJICTBE BXOIUT B
00s13aTelIby10 YacTh y4eOHOr0 II1aHa 00pa30BaTeIbHON MPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBIL  HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUIUIUH/ IPAKTUK:

MareMaTHueCKUE METOAbI B HHKEHEPUH

Meroanyeckie NPUHLMOB W PELIEHHUs NOPU HPOSKTUPOBAHUU TOPHBIX MAIlUH U
CTallMOHAPHBIX YCTaHOBOK

Meto0510T1sl U METO/IbI HAYUHBIX UCCIIEI0BAaHUH B TOPHOM MAIIMHOCTPOCHUU

OCHOBBI HayYHOW KOMMYHUKALIUH

3nanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUIsl U3yUCHUS IUCLUILINH/TIPAKTHK:

[IpoexTrpoBaHHE aBTOMATU3UPOBAHHBIX CHCTEM JIEKTPOIPUBOI0B FOPHBIX MAIIMH

Cucrema aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHIS TOPHBIX MAIIUH

MogenupoBaHue pabo4nx MPOIECCOB TOPHBIX MAIIMH U 000PY10BaHUS

VYnpasiieHue npoekTaMy B TOpPHOM MAIIMHOCTPOEHUH

BreimonHeHne, TMOArOTOBKA K  MPOLEAype 3alldThl W 3aIIUTa  BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN pabOTHI

MareMaTHYeCKHE METOIBI B HH)KEHEPUH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pe3ynbrate ocBoeHUs JUCUUIUIMHBL (MOayis) « KoMIbroTepHbIE TEXHOJIOTUH B HAYKE U
MIPOU3BOICTBE» 00YUAIOIIUNCS JOKEH 00J1a1aTh CIEAYOIIMMU KOMIIECTCHITUSIMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITNN

OIIK-4 CnocobeH pa3zpabaTbIiBaTh METOJMYECKHE U HOPMATUBHbIE JIOKYMEHTHI IIPU peau3aliiu
pa3paboTaHHBIX IPOEKTOB U MPOTPaMM, HAIPABICHHBIX HA CO3JaHKE Y3JIOB U JIeTalel MallluH

OIIK-4.1 Pa3pabaTeiBaeT HOpMAaTHBHBIC JIOKYMEHTHI Ha 00hEKT TPOCKTHPOBAHUS

OI1K-4.2 Pa3pabarpiBaeT TEXHMYECKYI0 W TEXHOJOTHYECKYIO JTOKYMEHTAIIUI0 Ha
00BEKT IPOEKTUPOBAHUS

OIIK-5 Cnocoben pa3pabaTbiBaTh aHAJTUTHYCCKHE W YHCJICHHBIE METOJABI TIPH CO3JIaHUU
MaTeMAaTUYeCKUX MOJeNel MallluH, IPUBOJOB, OOOPYIOBaHMS, CUCTEM, TEXHOJIOTMYECKUX
IPOIIECCOB

OIIK-5.1 Pa3pabaTbiBaeT MaTeMaTHUeCKO€ OMHMCAHHME MPOLIECCOB MAIIMHOCTPOEHUS
HAa OCHOBE MaTeMATUYECKUX U YUCIEHHBIX METOI0B MOJIEINPOBAHHUS

OIIK-13 Cnocoben pa3pabareiBaTh M TNPUMEHATH COBPEMEHHbIE IHM(POBBIE MPOTrPAMMEI
IPOEKTUPOBAHUS TEXHOJOTHUECKUX MAIIMH M 000pYyIOBAaHUS, aJrOPUTMBI MOJICIUPOBAHUS UX
paOOThI ¥ UCTIBITAHUS UX PAOOTOCIIOCOOHOCTH




OIIK-13.1

Hcnone3yeT  COBpEMEHHOE IpOrpaMMHOE  oOOecliedeHue  Ipolecca
IPOEKTUPOBAHUS TEXHOJIOTHYECKUX MAIIUH U 000py1I0BaHUS

OIIK-13.2 PazpabarbiBaeT anropuTMbl MOJCIMPOBAHUS PAaOOTHI TEXHOJOTHUYECKHX
MAaIIMH 1 000PYIOBAHMS
OIIK-13.3 Pa3pabatsiBaer METOIbI ompeeeHus paboTocrocoOHOCTH

TCXHOJOTHYCCKHUX MallliH 1 O60'py,[[0BaHI/IH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIHILTUHBI COCTaBIsAeT 9 3aueTHBIX eauHuIl 324 akaj. 9acoB, B TOM
qHCIe:
— KOHTaKTHas pabora — 53,3 akaj. 4acoB:
— ayauTopHas — 53 akaJ1. 4acos;
— paeayautopras — 0,3 akaj. 4acos;
— camocTosTenpHas padota — 270,7 akal. 4acoB;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

dDopMa arrecTaluu - 3a4cT

AynutopHast
KOHTaKTHast pabora
(B akaj. yacax)

dopma TeKy1ero
Bun KOHTPOJIS
CaMOCTOSITEIbHOM | yCIIeBaEMOCTH U
paboThI MIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JCIUATIIUHEI

Cemectp

na0. | mpaxr.
3aH. 3aH.

paboTa cTyeHTa

Jlek.

CamocrosrenbHas

1. WNudopmanmoHHbie
TEXHOJIOTHH B  HCCIIeIOBaHUU
METAJUTypTUYeCKUX MAlluH U
000pyTOBaHHS

11 CTpyKTypBl u
TEHJCHIUN pasBHUTHL
MPOTPaMMHOTO
obecrieuenuss OBM  u
cereif, TioOambHAs CeETh
UHTEPHET,
WHCTPyMEHTaIbHBIE o/4ut | 39,9 | snexrpommbivi VYerHbIi ompoc OI1K-4.2,
CPeACTBAa M  TEXHOJOTUH 6uG (cobecenoBaHnmue) OIIK-13.1,
nOTHOTEKaMU

POTPaMMHUPOBAHUS, OIlK-13.2
MaKeThI MIPUKITAHBIX
NpO-TPaMM, KOMITbIOTEpHAs
rpaduxa, CHUCTEMBI
ABTOMAaTH3UPOBAHHOTO
npoektupoBanus (CAIIP) 1

PabGoTa ¢ OIK-4.1,

1.2 basel [JaHHBIX H©
3HaHUI;  HMCHOJb30BaHUE
OBM wu cereif B HayuHbIX
UCCIIeIOBAHUSAX.
Kommnerorepnas
JIUTepaTypHas npopaboTkKa, Pa6ora ¢
OUOIMOTEUHBII u 9/321 | 50 9JIEKTPOHHBIMU
MaTeHTHBIH MTOWCK. 6ubnmorexamu
Komnbrorep kak cpezactso
yIpaBJIeHUS
JKCHEPUMEHTOM, CHUCTEMBI
cbopa 31 00-paboTku
JTAHHBIX.

OIIK-4.1,

YcTHBIi onpoc OIIK-4.2,
(cobecenoBanue) OIlK-13.1,
OIIK-13.2

HWroro no pazneny 18/7,211| 89,9

Uroro 3a cemectp 18/7,211| 89,9 3a4éT

2. MonenupoBanue
METALTyPTUYECKUX ~MalluH |
000pyI0BaHUSL.




2.1 OcHOBBI 00BEMHOTO

MIPOCKTHPOBAHHSI B
npo-rpammax:  Autodesk Pabora ¢ VeTHBH OPoc
Inventor, KOMIIAC-3D. AJIEKTPOHHBIMHU (co6ecez[03a}1:ne) OIIK-4.1,
CocTaBHBIE YaCcTH ITaKeTa U 93U 40 y4eOHUKaMH, DOBEDKA ’ OIIK-4.2,
HX Ha3Ha4YCHUE. BEITIOJIHECHUE POBCP " OIIK-13.1,
IpenBapurenpHas MPAaKTUIECKOM P aKqueCKOH OIlK-13.2
MOJIrOTOBKA M  BXOA B paboTh PabOTHI
MporpaMmy. OcHoBHBIE
CTaJIMU PEIICHYSI 3a1a4.
2.2 OCHOBHBIE  JTaIlbl
TBEPAOTEIEHOTO Pabora ¢ N
HpOF;IIiTI/IpOBaHI/IH B AIEKTPOHHBIMH Yerniii onpoc OIIK-4.1,
(cobecenoBanue), OI1K-4.2,
Autodesk Inventor, y4eOHHKaMH,
. 9/421 | 49,9 MPOBEpKa OIlK-13.1,
KOMIIAC-3D: BBITIOJTHCHHE .
MOCTPOCHUE ICKH3a. MPAaKTUIECKOM MpAKTHHCCKOH OIK-13.2,
o paboTh OIIK-13.3
co3/1aHue 00BEeMHO# paboThI
MOJIENIH, co3aaHue cOOpOK,
2.3 IIpennpoueccopHas
MOJITOTOBKA,; 3aJjaHne
HayaJbHBIX M TPaHUYHBIX Pa6Gora ¢ Ve THBIH OIDPOC OIIK-4.1,
YCIIOBHH; (PU3MYECKHX H AJIEKTPOHHBIMHU 6 P OI1K-4.2,
MEXaHUYECKHUX CBOMCTB y4eOHUKaMH, (cobecenonanme), OIIK-13.1,
10/4,8U1| 50 MPOBEpKa
MaTe-pualioB; IOCTPOEHHUE BBITIONHEHHE IpaKTHIECKOH OI1K-13.2,
CETKH KOHEYHBIX MPAaKTUYECKOM 6 OIIK-13.3,
3J1e-MEHTOB;  IPUJIOKEHHE paboThI paboThl OIIK-5.1
MOBEPXHOCTHBIX u
00BEMHBIX Harpys3oK.
2.4 Tlpumepsl pacuéToB Pa6ora ¢ VT Onboc OI1K-4.1,
netajged ¥ 000pyIOBaHUSL. AJIEKTPOHHBIMHU 6 P OI1K-4.2,
Mertoasl BU3yaiu3aluud B y4ueOHUKaMHU, (cobecenopanue), OIIK-5.1,
721 | 40,9 MpoBEpKa
CHCTEMAaxX HWHXEHEPHOTO BBIIOJIHEHNE . OIIK-13.1,
aHanusa. IIpunsrue MPaKTUIECKOU TPAKTHICCKOH OIIK-13.2,
MPOCKTHOTO PEIICHHUS. paboThI paGoret OIlK-13.3
HWroro no pazaeny 35/14111180,8
HWroro 3a cemectp 17/6,81| 90,9 3a4€T
Wrtoro no nqucuurinHe 53/21,2 270,7 3a4eT
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5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuyd  NPEIyCMOTPEHHBIX BHJOB  y4eOHOH paboThl B KadyecTBe
00pa3oBaTelb-HbIX TEXHOJIOIMH B MPENOJaBaHUU TUCLUITIIMHBI TPAIULIMOHHAS, MHTEPAKTUBHAS U
UH(POPMa-ITMOHHO-KOMMYHHUKAIIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpaguunoHHble 0Opa3oBaTeIbHbIE TEXHOJOTUM OPHUEHTUPYIOTCS Ha OPraHU3alHio
00pa30BaTeNbHOTO  Ipoliecca, MPEANONAralollyl0 MpsAMYH  TPaHCIALMIO 3HAHUW  OT
IpenojiaBaTes K CTyleHTY (MPeHMYIIEeCTBEHHO Ha OCHOBE OOBSCHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00yueHMs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHSX, KaK IIPABUIIO,
pPENPOAYKTUBHBIN XapaKTep.

2. VlHTepakTUBHBIC TEXHOJIOTUU — OpTraHU3aIisl 00pa30BaTeNbHOTO Mpolecca, KOTopas
IIpeIoJIaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB, IOCTHIKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIsI HHUX O0pa3oBaTelbHOro pesynbTara. Hapsmy co
CHELUAIN3UPOBAHHBIMU  TEXHOJIOTMSAMM ~ TakOro  poja  INPUHOMI ~ HMHTEPAKTUBHOCTU
IPOCJIEKUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpA30BaTENbHBIX  TEXHOJOIH.
MHTEepakTUBHOCTH MOJPa3yMeBaeT CyObEeKT-CyOBbEKTHbIE OTHOIIEHHUS B X0Ze 00pa30BaTeIbHOTO
npoliecca U, Kak cieAcTBue, popMupoBaHUe caMOpa3BUBAIOIIEHCS WHPOPMALIMOHHO-PECYPCHOM
CpeJBl.

3. MadopmManmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTeILHOTO MPOLIECCa, OCHOBAHHAS HAa MPUMEHEHUH CIELUATU3UPOBAHHBIX IPOIPAMMHBIX
Cpel ¥l TEXHUYECKUX CPEACTB paboThI ¢ HH(pOpMAIHEH.

[IpakTryeckoe 3aHsTHe B (hOpME MTPE3EHTALMH — IPEACTABIECHUE PE3yJIbTaTOB IPOSKTHON
WJIU UCCIIEOBATENIBCKOM IEATEIbHOCTH C UCITOJIB30BAHUEM CIIELUATU3UPOBAHHBIX ITPOrPaMMHBIX
cpen.

[IpakTnueckue 3aHATUS MPOBOAATCS M 3aKperyieHUuss W yriayOleHus 3HaHMM,
MOJYYEHHBIX CTYJCHTaMH Ha JIEKUHUSAX U JIOJDKHBI CIIOCOOCTBOBAaTh BHIPAOOTKE Y HUX HABBIKOB
MIOCTaHOBKH, (OpMaiu3alii, IOCTPOCHHUS OJOK-CXeM MPHUHATHS PpEUIeHUH, OCTPOEHUE
TBEPJOTENBHBIX MOJENCH U peaju3alid pelieHuil ¢ momomiplo mnaketoB Kowmmac-3D,
INVENTOR.

CamocrosiTenbHast paboTa CTUMYJIMPYET CTYJEHTOB B MPOIECCEe MOJATOTOBKU JOMAITHUX
3aIaHUM, NIPU PEIICHUM 3a7a4 Ha MPAKTHUYECKUX 3aHATUAX, IPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam 1 UTOTOBOM aTTECTAIUH.

6 YueOHO-MeTOIHYECKOE 00ecTeyeHHe CAMOCTOSITEbHOI PadoThl 00yYaroIIHXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOqMYeCcKOEe H HH(POPMAIIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. IToxumaes, IO. A. Komnberoreproe MOJICIIMPOBAHUE " CO3IaHHE
NPOEKTHO-KOHCTPYKTOPCKOH ~ JOKyMEHTalMM B MammumHocTpoeHuu cpeactBamu  CAITIP.
WmxkenepHas u komnblotepHas rpaduka B Autodesk Inventor, AutoCAD : yue6Hoe mocobue. Y. 1
/1O. A. Tloxunaes, E. A. CBucrynoBa, O. M. Bepewmeii ; MI'TVY. - Marautoropck : MI'TY, 2016.
- 1 onektpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooOBEKT. - TEKCT 3IeKTPOHHBII.
- CBezenus poctynuel Takke Ha CD-ROM.

0) lonoJiHMTE ILHASA JIATEpaTypa:
1. T'op6artiok, C. M. KoHCcTpynpoBaH#e MalliuH 1 000pyI0BaHUS METALUTYPTHUECKHUX



pou3BoJACTB. OCHOBBI TPEXMEPHOTO aBTOMAaTU3UPOBAHHOI'O KOHCTPYHUPOBAHUS JIeTaJIel U y3JI0B
MaIliiH ¢ momoripio mporpammer Autodesk Inventor. Y. 2. TIpoektupoBanue cOOPOUYHBIX €HHHMIL
U aHMMaIs aetaneil u coopok | yuebHoe mocobue / C. M. T'opbariok, A. B. Kamenes, JI. M.
I'myxoB. — Mocksa : MUCHUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Tekcr :
AJICKTPOHHBIN Il Jlaub : AJIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/reader/book/2077/#1 (nara obpamienus: 02.10.2020). — Pexwum goctyna:
JUTSI aBTOPU3. TTOJIb30BaTENEH.

2. CaBenbeBa, M. A. Mnxenepnas rpaduka. MonenupoBanue u3AeNuil U COCTaBICHUE
KOHCTPYKTOpCKO# mokyMmeHTanun B cucteMe KOMIIAC-3D : yuebnoe mocobme / M. A.
CagenbeBa, B. U. Kagomnukos, U. JI. Kagomnukosa ; MI'TY. - Marautoropck, 2010. - 186 c. :
WL, TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIA.
- UmeeTcst neyaTHbIN aHaIoT

3. Kommnetorepnast rpaduka B CAIIP : ydye6Hoe mocobue / A. B. Ilpuemsiines, B. H.
Kpyros, B. A. Tpesuts, O. A. KopmakoBa. — Cankr-IlerepOypr : Jlans, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Tekct : snekrponusiii // JIaHb : 31eKTpOHHO-OMOINOTEYHAS CHCTEMA, —
URL: https://e.lanbook.com/reader/book/90060/#1 (nara oGpamenus: 02.10.2020). — Pexum
JOCTyTa: JUIs aBTOPHU3. MOJIb30BATENCH.

4. T'op6atiok, C. M. JleTanu MalivH U OCHOBbI KOHCTpyupoBaHus . yueOHuk / C. M.
['opbatiok. — Mocksa : MUCHUC, 2014. — 377 c. — ISBN 978-5-87623-754-5. — Texkcr :
anektpoHHbii [/ Jlanb : AJIEKTPOHHO-OUOTHOTEHAS cucrema. - — URL:
https://e.lanbook.com/reader/book/116846/#1 (mata oOpamenus: 02.10.2020). — Pexum
JOCTYTIA: IS aBTOPHU3. TTOJIb30BATEIICH.

B) MeTtoanyeckne ykazaHus:
1. MeTtoauyeckue yka3zaHUs MO BBIMOJTHEHUIO MPAKTUUECKUX 3aJaHUI MpeJCTaBlICHbI B
NPUIOKEHUH 3.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnneyenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
MS Windows 7
Professional (s J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (st N-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

7Zip ¢B0001HO pacnpocTpansemoe 110 0eCcCpoOYHO
Autodesk Inventor

Professional 2011 K-526-11 01 22.11.2011 0eccpodHo
Master Suite

ﬁf;«)H Komnac3D 151 96117 o1 16.03.2017 Gecepouro

FAR Manager cB00OAHO pacrpocTpansemoe [10 OECCPOUHO
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IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanue kypca Ccbuika
denepabpHOe roCyJIapCTBEHHOE Or0/KETHOE
yupexnenue «Denepansubiii uacTHTyT pombinuiernoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH»

WupopmarmonHas cucreMa - EnuHOe OKHO JocTyma K
nHGOPMAIIMOHHEIM peCypcam

[TouckoBass cuctema Axagemus Google (Google
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Scholar)
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ttps://elibrary.ru/project risc.as

DnexkTpoHHas 6asa nepuoandeckux m3ganuii East View
Information Services, OO0 «MBHUC»
9 MaTtepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHHIINHBI (MOLYJIfA)

https://dlib.eastview.com/

MartepuaiabHO-TeXHUYECKOE 00ecreueHre IUCIUTUTHHBI BKITIOYAET:

Y4eOHble ayAUTOPUU ISl IPOBEICHUS 3aHITUN JEKIIMOHHOTO THUNa MylbTUMeTuitHbIC
CpeICTBA XpaHEHU, IePeIavyl U MPeACTaBICHUS HH(OPMALINH.

Y4eOHble ayIuTOpUW [ TPOBEACHHUS JTaOOpaTOPHBIX 3aHATUH, TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIBTAIIUH, TEKYIIErO0 KOHTPOJII M TPOMEKYTOYHOH aTTecTaluu
MynsTUMeANIfHBIE CPE/ICTBA XPAHEHHUS, IEPEAAuH U MPEACTaBIeHUs HHPOPMAIIUH.

Komrmiekc TecToBbIX 3amaHWi UId TPOBEICHUS TPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJIEH.

[Tomemenuss st caMoOCTOATENbHOM  paboTel  oOydarommxcs — [lepcoHanbHbie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYFO
nH()OPMaAIIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA

[Tomemenuss s XpaHeHUs U NPOPUIAKTHUECKOTO OOCITYKHBaHHUS Yy4eOHOTO
obopynoBanust lllkadbr nns XpaHeHus y4eOHO-METOJIUYECKON JOKYMEHTAIMH, Y4eOHOTO
000py0BaHuUs M y4eOHO-HATTISITHBIX TTOCOOUH.



IIpuno:xenue 1

YueGHO-MeTOAMYECKOe OfecedyeHe CAMOCTOATEIbHOM PAGOTHI 00YIAIOIIAXCA

Mo aucumnanye « KoMnproTepHBIE TEXHOJIOTUY B HAYKE U MMPOU3BOACTBE» NpeayCcMOTpeHa
ayANTOPHAn U BHeayauTOpHas camocToAaTesibHas paboTa obyyatowmxcs.

AyauTopHas camocToAaTeNnbHaa paboTa CTyAeHTOB npeanoiaraet paboTy C 3N1EKTPOHHbIMKU yYebHUKaMum
M BbINOJHEHME NPAKTUYECKUX PaboT  Ha 3aHATUAX.

BHeayaMTOpHasa camMocToATeIbHaA paboTa 06yvatoLLMXCA OCYLLECTBAAETCA B BUAE U3yYeHMA anTepaTypbl
MO COOTBETCTBYIOLLLEMY pa3aeny ¢ npopaboTKo matepurana; BbINOJAHEHUA AOMALIHUX 3a4aHNNA.

MpumepHble MHAUBUAYANbHbIE AOMalLHMe 3agaHua (MA3):

na3 Nel «OcHoBbl 06beMHOIo NPOEKTUPOBaHMA B Nporpammax: Autodesk Inventor, KOMIMAC-3D»

Mo npeacrasneHHoOMy YepTerKy co3aatb 3D moaens aetanu.

180

@ 60
@50

nA3 Ne2 «OcHOBHble 3Tanbl TBEPAOTENbHOIO NpoekTuposaHua B Autodesk Inventor, KOMIMAC-3D»

Mo npeacTtaBneHHOMY YepTexy co3aaTb 3D moaenb AeTann 33 HAMMEHbLLEE KOIMYEeCTBO
onepauui. HasHauMTb maTepuran, onpenennTb MacCoOBO-LEHTPOBbIE XapPaKTEPUCTUKN AeTanu,
du3mnyeckme cBOMCTBA.
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na3 Ne3 «Mpumepbl pacyétos geTtanen n obopygoBaHma»

MpounsBecTn NnpoyYHocTHOM aHanu3 APM FEM B8 KOMIMAC-3D mydTbl BKAOYEHMA NPUBOAA CTapTepa.
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nAa3 Neq «NMpumepbl pacyéTos AeTanein n 06opyaoBaHUA»

Mo yepTexy obulero Buaa (no BapnaHTam) paspabotatb 3D moaenu getaneii  mn 3D cbopky ycTpoiicTBa,
c034aTb cbOpPOYHbIN YepTex 1 cneyudmrKaumio. MpomsBecTn pacyeT Ha NpoYHoCTb B Autodesk Inventor.
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[Mpuioxenne 2

OueHovHbIE CpeaCcTBA /1JIs1 MPOBeAeHHs POMEKYTOUHOI aTTeCTAlMU

[TpoMexyTodHas aTTeCTalus UMEET IENbI0 OMPEACIUTh CTEIICHb JOCTHIKCHHS 3aIUITAHUPOBAHHBIX PE3YyJIbTaTOB OOYHYEHHUS MO JUCIHIUIMHE (MOIYIIO) 32
OTpeIeIICHHBIN Mepruo 00ydeHus (ceMecTp) B MPOBOIUTCS B (hopme 3ayeTa.

a) [lnanupyemble pe3yabTaThl 00y4eHHUSI H OLIEHOYHbIE CPEACTBA /Il MPOBeeHHs IPOMEKYTOUHOH aTTeCTAIlUM:

Kon
WHIUKaTOpa

I/IH,Z[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIMNU

O1neHOYHBIC CPEACTBA

OlNK-4: CnocobeH

pa3pa6aTb|BaTb MeToaunvYeckme m HopMmaTuBHbI€ AOKYMEHTbI Npu peaaunsaumm paBpaGOTaHHbIX NMpoOeKTOB U NporpamMmmMm, HanpaBJieHHbIX Ha co3aaHue

y3J10B U AeTaJied MaluuH

OrK-4.1: Pa3pabaTbiBaeT HOpMaTMBHbIE JOKYMEHTbI Ha 06bEKT ITepeueHb TEOPETHUECKHUX BOIPOCOB K 3a4ETY:
nPoeKTMpOBaHiA ba3bl naHHbBIX ¥ 3HAHUN; UCTIONB30BaHue DBM u ceTell B Hay4HBIX HCCIICIOBAHUIX.
KommerotepHas nuteparypHas npopaboTka, OnOIMOTEUHbIN U TATEHTHBIN MOUCK.
KommnproTep Kak CpeicTBO YIPABJICHHS SKCIEPUMEHTOM, CUCTEMBI cO0pa U 00pabOTKH TaHHBIX.
OlK-4.2:

PaspabaTbiBaeT TEXHUYECKYID U TEXHONOrMYEecKyo
OOKYMEHTaLMIO Ha 06bEeKT NMPOEeKTUPOBaHUS

[IpakTnueckue 3agaHus
1. PaGota ¢ »DNIEKTPOHHBIMH Y4YE€OHMKAaMM U3 CIHCKa
OCHOBHOW M JTOTIOJIHUTEIbHOM JINTEPATYPHI.
2. 3HAKOMCTBO C CUCTEMOM MaTeHTOO0Opa30BaHUsl.
3. 3HAKOMCTBO CO CHpaBOYHOW JuTeparypoii mo Autodesk
Inventor u KOMITAC-3D.

3ajanus Ha pelieHne 3a/1a4 u3 npodeccuoHaTbHON 00acTH
[TaTeHTHBII OUCK MO 33/IaHHOMY TE€XHOJOTH4eckomy mporieccy. [louck nHpopmanmu B
OTKPBITBIX HCTOYHHUKAX TIO0 3aJ[aHHOMY TEXHOJIOTHUECKOMY TMpoIeccy. AHalu3 COOpaHHON

I/IH(bOpMaI_II/II/I n pa3pa60TKa ajiropyurMa pa6OTBI MO0 COBCPHICHCTBOBAHUIO TCXHOJOTHYCCKOI'O
IIponecca N3roToBJICHUS ACTaJIN.

OlMNK-5.1: Pa3pabaTtbiBaeT MaTeMaTU4eCcKoe on1ucaHme NpoLeccoB MalWMHOCTPOEHUSI HA OCHOBE MaTeMaTUUYEeCKUX U YUCJIEHHbIX METOA0B MOAESIMPOBaHUSA

OlnK-5.1:

Pa3pa6aTb|BaeT MaTeMaTUn4eCcKoe onncaHme
npoueccos MaWMHOCTPOEHNA Ha OCHOBE
MaTeMaTU4EeCKNX N YNCNIEHHbIX METOA0B
MoesIMpoBaHUA

. Pa3pa6aTb|B88T MaTeMaTu4yeCcKoe onuncCaHme npoueccos MalWMHOCTPOEHUA Ha OCHOBE MaTeEMATUYECKUX U
YNCNNEHHbIX METOA0B MOoAENNPOBaHUA

[IpakTHyeckue 3agaHus




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

[Tonyuuts 0OIIME CBEACHHS O paboTe MO CO3MaHHI0 TPEXMEPHBIX TBEPAOTEIBHBIX
MmoJeneii neraneid B cucreme Autodesk Inventor. M3yunts OCHOBHBIC BO3MOKHOCTH CHCTEMBI T10
co3laHuio0 Mojeneit neraseil. [1o npencraBieHHOMY YepTexy co3aath 3D mMozens neranm.

~{10p

|
I J
l

-+104

R31

45—

| {10}

|-

@4
6 orsepcTuin
25BCD

3ajanus Ha pelieHne 3a/1a4 U3 MpodeccuoHaTbHON 00acTH

[lonyunte mpakTHUeCKHEe HaBbIKM 3(PQPEKTUBHOM pabOThl 1O MOCTPOCHHUIO U
penaktupoBanuio aeraneid. [lo mpeacraBieHHOMY yepTexxy co3nath 3D monens neranu 3a
HauMeHblllee KoJIn4ecTBO omnepauuil. HazHaunTh MaTepuan, onpeneianuTb MaccoOBO-IIEHTPOBbBIE

XapaKTCPUCTUKU OCTAJIH, (I)I/IBI/I‘-IGCKI/IC CBOICTBA.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA
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OlNK-13: Cnocob6e

H paspabaTbiBaTb U NPUMEHATb COBpPEMEHHbIe Lu(poBbie NPorpaMmmMmbl MNMPOEKTUPOBAHUA TEXHOJIOFMYECKUX MaluMH U 060pyaoBaHUsA, anropuTMbl
MoAesIMpoBaHUs UX paboTbl U UCNbITaHUA UX paboTocnoco6HoOCTH

OlnK-13.1:

Mcnonb3yeT coBpeMeHHOe NporpaMMHoe
obecneyeHmne npoLecca NpoeKTMpoBaHUs
TEXHOMOMMYECKMX MallnH 1 060pya0BaHUS

[lepeuenb TeOpeTHUECKUX BOMPOCOB K 3aUETy:
1. CocraB u ctpykrypa CAIIP.

2. Crpykrypa nporecca co3ganust CAIIP.




Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

UH/MKaTopa

3. TexHuueckoe 3a/laHie HA IPOEKTUPOBAHUE TPOU3BOACTBEHHOI0 00bEKTa. TeXHUUecKue
YCIJIOBUS HA CTPOUTEIBHOE IPOEKTUPOBAaHKE. TeXHNUECKHE YCIOBUS Ha MOKIIOYEHHUE.

4. DBa3zoBple W JONOJHUTENBHBIE BO3MoxxHocth Autodesk Inventor, KOMIIAC-3D,
MPUHLMII TPEXMEPHOTO TBEPJAOTEIBHOTO M IOBEPXHOCTHOIO IApaMETPUUYECKOTO
IIPOEKTUPOBAHMUS.

5. CragnifHOCTh MPOEKTUPOBAHUS, OCHOBHBIE TPEeOOBaHUS K O()OPMIICHUIO MPOCKTHOW M
paboueii nokymenrtanuu, crangaptel ECKJI u CITJIC.

6. Pe3p0oBbIe coeqHEHNUs. DIeMeHTHI pe3b0bl. Tumsl pe3nd. M3o00paxenne u 0603HaueHNE
pe3bOBbL.

7. Caapuble coenuHeHus. Tumbsl cBapHBIX coeanHeHU. M300paxkenne n o003HauUeHNE UX
Ha yepTexe.

8. Enmmnuas cucrema koHcTpyKTOpcKoil nokymenTanun (ECKJI). Tumnsl 10KyMeHTOB. DCKuU3,
pabounii uepresx. OCOOEHHOCTH BBIITOJTHEHHUS.

9. Kakwue BUIbI KOMITOHEHTOB MOTYT BXOAHTB B COCTaB COOPKHU?

10. Ilepeuncnure OCHOBHBIE CBOMCTBA KOMIIOHEHTOB COOPKH.

11. Kakue MeTo/ 11 COOpKHU OBLITH UCIIOJIB30BAHBI IPH BHITIOJIHEHUH PAOOTHI?

12. Yto noHuMaeTcs Mo 3aBUCUMOCTSAMH (OTpaHUYEHUSIMHU) COOPKU?

13. Kakue BUIbI 3aBUCUMOCTEH OBLIIM MCIIOIb30BAHBI IIPU BHINOJIHEHUH PaOOThI?

14. Kakum 06pa3oM MoseIupyeTcsl IBUKEHHUE JieTanel B coopke?

OnK-13.2: PazpabaTbiBaeT anropnTMbl MOAENMPOBaAHNSA PaboThl

TEXHOJIOMMYECKMX MallnH n O60py,D,OBaHI/I$'-|

[IpakTnueckue 3agaHus

Pazpaborars 3D mopnenu aeraned, Bxonsmmx B cOopouHblil y3en. CoOpark cOOpKy C

WCIIONBb30BaHUEeM compspkeHui. OQopMuTh COOpPOYHBIM YEPTEK HM  COOTBETCTBYIOIIYIO
TEXHUYECKYIO IOKYMEHTALUIO.




Kon

WHAMKATOP JOCTHXKEHHUS KOMIIETEHIMH OLieHOYHBIE CPeICTBA
WHIMKaTOpa A pA t H et
OMK-13.3: PaspabaTbiBaeT METOAbI ONpeAeneHns 3ajaHus Ha peIIcHHE 3a1a4 U3 IpodeCcCHOHATBHON 00IacTh
pa60TOC|'|OCO6HOCTVI TEXHONOMM4YeCKMnX MallunH “
o6opynoBaHu

[Tonyuuts oOuiue cBeeHus 00 UCTIOIB30BaHUN METO0/1a KOHEUHBIX 35ieMeHToB (MKD) st
pacuera Ha NMPOYHOCTb M JKECTKOCTh OTHENbHBIX JeTaleil U COOpOUYHBIX Y3JO0B B CHUCTEME
Autodesk Inventor. TTo ueprexxy obiero paspaborats 3D Momenu geraneit u 3D cOopky
YCTPOMCTBa, CO3/1aTh COOPOUHBIH uepTex U crenudukanuio. [Iponssectu pacuer Ha MIPOYHOCTH
B Autodesk Inventor.

Tvm: Koscp. 3anaca rposHocTi
Eamvaia:
21.12.2016, 15:53:33

15 Marc

IlepeueHb TEOPETUUECKHUX BONIPOCOB K 3aUETY:
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

o E

18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

ITposenenue pacueros B makete Autodesk Inventor, KOMITAC-3D.

Omneparopsl. MeTobl pacyera.

Komanp! co3nanus n3odpaxenus. Komanasr paboThI C 4epPTEIKOM.

Komanzs! ynpasienus uzoopaxkenueM. Komanapl penaktupoBaHusi H300pasKeHUH.
KomaHnbl mpocTaBieHus pa3MepoB.

AJTOpPUTM MOJENUPOBAHUS HAIMPSHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHHSL B Cpele
Inventor.

. [IpencraBienue mpoekTa ¢ TOMOIIbIO (OTOPEATUCTUYHBIX U300paXKEHHIA.
16.
17.

AnnMarus paboThl IPoeKTHpyeMoro ycrpoiictBa B Autodesk Inventor, KOMITAC-3D.
OdopmiieHre  KOHCTPYKTOPCKOM ~ JOKyMEHTallMM  Ha  IPOEKT  COIJIACHO
COOTBETCTBYIOIIIUM CTaHIAPTaM.

OCHOBHBIE THUIBI HMHXXEHEPHBIX PACUYETOB CPEICTBAMU COBPEMEHHBIX CHCTEM
aBTOMATH3MPOBAHHOTO MTPOSKTHPOBAHHUS.

YTo noHUMaeTCcst 0/l METOA0OM KOHEUHBIX 3JIEMEHTOB?

OCHOBHBIE THITBI KOHEYHBIX 3JIEMEHTOB.

Kakue napameTpsl onpenensioT MaTepuan aeranei?

Kakue napameTpsl MOXHO BBIBOJUTH B MapaMeTpUUYecKoi Tabuuie st IpocMoTpa?
UYro Takoe ko3¢ pULMEHT 3amaca MPOYHOCTH MaTepuaa?

UYro Takoe npejes NpoyHOCTH MaTtepuaia?

UYro Takoe mpesen TeKydecTu Marepuaia’?

Kak 3aatoTcst ycrnoBust 3aKpeIuieHUs] KOHCTPYKIUH?

Buapt konTakToB B cOopke?

OOBsicHUTE TOHATHUS, HCIOJb3yeMble IMpPHU aHAJIW3E pPe3yJbTaTOB pacyeTa:
HKBUBAJICHTHOE HaMpsDKeHUE 110 Musecy, ko3 duimeHT 3amnaca mpoyHOCTH, CMEIICHHUE,
nedopmarus?

HpaKTI/I‘-ICCKI/Ie 3aJaHus

I/I3y‘-II/ITL OCHOBHEBIE CITOCOOBI MMOCTPOCHUA KOHEYHO-3JIEMEHTHOM CCTKH, 3aaHUsA CBOICTB

MaTepuaga, TPaHUYHBIX YCIOBHI, HAarpy30K, KOHTaKTOB, AaHaJW3a pe3yJbTaTOB pacyera.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OueHouHble CpeCTBA

[Tonyunuth mpakTUyecKkrue HaBbIKU 3(PGEKTUBHON pabOThI MO pacyery JeTajied Ha MPOYHOCTh

MKD5. OueHuTs pe3yabTaThl padoTHI.
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3agaHus Ha pelieHue 3a1a4d U3 npodeccuoHanbHOM 001acTu

Pa3paboraTe TEXHOJIOTWYECKUH TMPOIECC M3TOTOBJICHHS IETalld, co3naTh 3D mojenb,
MIPOU3BECTH pacueT AeTain Ha mpoyHocTs MKD, cocTaBUTh OTUET O IpoieNanHoMi paboTe.




0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMH, NMOKA3aTeJM U KPUTEPHU
OLlCHUBAHMUSL:

[IpomexxyTouHast arTectanusi 1o AUCHUIUIMHE «KOMIBIOTEpHbIE TEXHOJOTHH B HAayKe U
MIPOU3BOJICTBE» BKIIOYAET TEOPETHUUECKHE BOIIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS
00y4JarmUMUCS 3HAHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIONINE CTEICHh CHOPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hopMe 3ayeTa.

IlokazaTenu u KPUTCpUH OLICHHUBAaHUA 3a4€Ta:

«3aUTeHO0» — OOYYalOIIUWCS TIIOKAa3bIBAE€T CPEIHUNM YpPOBEHb CHOPMUPOBAHHOCTH
KOMIICTCHITHH.

«He 3a4YTeHO0» — PEe3yJIbTaT 00yUYCHHUS HE IOCTUTHYT, CTYJICHT HE MOXKET ITOKa3aTh 3HAHHS
HA YpPOBHE BOCIPOW3BENCHUS W OOBSACHEHHWS WHPOpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUICKTYyaJIbHbIE HABBIKM PELICHUs MPOCTHIX 3a]ad, HE MOXET [0Ka3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS HH(POPMAITUH.



MpunoxkeHwue 3
MeTtoaunyeckmne yKazaHUA MO BbINO/IHEHUIO NPAKTUYECKUX 3a4aHNI

MpaKTuyeckne 3agaHnA Mo NOCTPOEHUIO TBEPAOTE/IbHbIX AeTanen, y3/108 U UX pacyeTy B cpeae Komnac
NN MHBEHTOP BbINOIHAIOTCA MO3TAMHO Ha MPaKTUYECKUX 3aHATUAX U CAAIOTCA B KOHLLE 3aHATUIA.

Bo Bpems 3aHATUI HY>KHO O4YEHb BHUMATENbHO CAYLWaTb, CAeAMTb Ha 9KPaHe NpoeKkTopa
nocnenoBaTeNbHOCTb co3gaHuA aeTaneli 8 CAMP 1 noBTOpATb 3a NpenogasaTesiem 3a CBOMM
KOMMNbOTEPOM. B ciydae BO3HMKHOBEHMI BOMPOCOB UK 3aTPYAHEHWUI NPU BbINOAHEHUWN PaboThI,
06paTUTbCA 32 MOMOLLbIO K NpenoaasaTento. [loma xenatenbHO TaK e 3aHMMATbCA CAaMOCTOATE/bHO,
MCNONb3yA PYKOBOACTBA NO/Ib30BaTeNs U ydebHble MaTepuansl Autodesk Inventor, Komnac, ana
Hauy4lero 3akpenneHnsa HaBblKOB NOCTpoeHnA n pacyeTos B CATIP.

O6wmin NnopAaaoK BbiNoNHEHMA paboT B Autodesk Inventor

3anyckaetca nporpamma Autodesk Inventor.
CospgaeTcs HOBbIM NpoeKT "Mims npoeKTa" B nanke nosb3oBaTtesis.
3. Co3pgaetcsa moaenb NepBon AeTanu:
1. PucyeTtcsa ackM3 1 co3aaeTca nepsblii 3CKU3HbIA KOHCTPYKTUBHbIN 31EMEHT,
KOTOpbI ByaeT ABAATbCA 6A30BbIM.
2.  Mogenb getanu gOnNoNHAETCA APYTMMM 3CKM3HBIMW 3/IEMEHTAMM: Bbipe3amu,
BbICTYMaMM U T.M.
3.  dopmupyloTcA TUNOBbIE 31€MEHTbI: GaCKKM, CKPYTeHUA, OTBEPCTUS, pe3bbbl 1
T.4.
4. Mogenb Aetanu coxpaHaeTcsa B paboyem NpocTpaHCTBe NpoekTa B daise C
pacwupeHuem .ipt.
4, AHanornyHo cosgatoTca Apyrue AeTanu ysna.
5. OcywectenseTtcsa oT4eT no paboTte npenoaaBaTento.

OCHOBHble NMONOXKEHMA NO Ha4vany pa6OTbI B8 MHBeHTOp

Autodesk Inventor — CATMP cpegHero ypoBHs, NpeAHasHauYeHHas gaa TPeXmepHoro TBepaoTelbHOro
MOZENNPOBaHMUA TEXHUYECKUX 06 HEKTOB.

Cuctema No3BOJIAET CO34aBaTb MOAENMN OTAE/bHbIX AeTaNei, OCYLLEeCTBAATb COOPKY CAOMKHbIX U34eNuni
M3 MHOXECTBA AeTanel, Noay4yaTb YepTexn aetanein u cGopoUHbIX Y3108, MPOU3BOANTL PacyeTbl Ha
MPOYHOCTb, a TaK}Ke peLlaTb MHOYKECTBO APYrix 3a4a4 NpoLecca NpoeKTMPOBaHMA.

DETA/Ib — TpexmepHan TBepAoTelbHaA MOAENb OTAENbHON AeTaNU TEXHNUYECKON CUCTEMBI,
BOCMNpPUHUMaemasn B cucteme Autodesk Inventor Kak eanHbI 06EKT, KOTOPbIN MOXKET BXOAWUTb B COCTAB
cbopKu.

TBepAoTeNbHble AeTanun 0b6bIYHO MOAYYAOT HAa OCHOBE 3aMKHYTbIX NJIOCKMX KOHTYPOB NyTEM MX
BblA3aBANBAHMA, BPALLEHUA, NPOABUKEHMA NO TPAEKTOPUN, NEPEMELLEHNA MO ceYeHMAM. Tak,
Hanpumep, BblAaBAMBAHNEM OKPYKHOCTU MOMKHO NONYYNUTb LMANHAP. TOT Ke LMANHAP MOXKHO
NOJIYYMTb BPALLLEHMEM  NPAMOYTOJ/IbHMKA BOKPYT €ro CTOpoHbl Ha 360°.  MNocne co3gaHusa TBepaoro
Tena ero Gopmy MOXKHO YTOUHATb, UCNO/b3ys KOMaHAbl PeAaKTUPOBAHUA.

Mogenn getanei coxpaHstoTca B dpainax ¢ pacwmpeHmem .ipt.



3CKMU3 — 3TO reomeTpruyeckoe U3o0bparkeHne, Co34aHHOE U3 OTPE3KOB NPAMbIX, AYT, OKPYKHOCTEN,
KPUBbIX IMHWUI. Pa3ninyatoT niockue nnm 2D 3cKn3bl M NPOCTPAHCTBEHHbIE UK 3D 3CKM3bI.

ICKM3bl UCMOJIb3YIOTCA B Ka4ecTBe OCHOBbI /1A CO34aHMA U PefakTUPOBaHUA MOAENN TBEPAOTEIbHOM
aetanu.

CyLLecTByIOT cnedylolime BUAbl NNOCKOCTEN ANSA CO34aHUA SCKM30B.

1. Mnockoctun XY, YZ, XZ NnpOoCTpaHCTBA NPOEKTUPOBAHMA.
2. Jiobble rpaHu cywecTByOWNX TBEPAOTENbHbBIX OO BEKTOB.
3. CneumanbHble paboymne NAOCKOCTH, NPeABaAPUTENBHO NOCTPOEHHbIE

cpeAacTBamm cuctembl. HoByO pabouyto NI0CKOCTb MOXKHO NOCTPOUTb, MCMOb3YA rpaHK, pebpa,
BEPLIMHbI TBEPAO0TENbHbIX 06EKTOB, CO3AaHHbIE paHee paboumne NAOCKOCTU, OCU U TOYKM, a
TaKXe 0CK U NJIOCKOCTN CUCTEMbI KOOPAMHaAT.

B Hauane paboTbl NO CO34aHMI0 HOBOM AETanu NAOCKOCTbIO 3CKM3a 06bIYHO CTAHOBUTCA NAOCKOCTb XY. B
OanbHENLIEeM, B KayecTBe MJIOCKOCTM 3CKM3a MOMKET ObITb BblibpaHa ntoban rpaHb CYLLLECTBYOLLEN
AeTanun nam paboyan NAOCKOCTb, PAaCNONOXKEHHas B MPOCTPAHCTBE NPOU3BOIbHbIM 06pasom.

Crnocobbl MOCTPOEHMA FreOMETPUHECKUX I/IEMEHTOB
MO3KHO MCMo/b30BaTh ABa cnocoba  MOCTPOEHMA 3/1IEMEHTOB (TOYEK U IMHMI) 3CKU3a.

1. Ncnonb3oBaHMe CTaHAAPTHbLIX MHCTPYMEHTOB NMOCTPOEHUSA FTEOMETPUYECKUX
NPUMUTUBOB: OTPE3KOB NPAMBbIX, AYT, OKPYKHOCTEN, MHOTOYrO/IbHUKOB U T.A,.

2. MpoeunpoBaHue pebep, BepLIMH, KOHTYPOB UMEILUXCA AeTanel Ha NIOCKOCTb
3CKM3a € NomMolLLbio CTUAN INHWIA SCKN3a

ODTanbl CO34aHUA 3CKM3aA

PaboTa No NOCTPOEHUIO 3CKM3a Pa3bmBaeTCa Ha HECKO/IbKO 3TaMNoB, Ha KaXA0M U3 KOTOPbIX NPOUCXOAMUT
nocTeneHHoe YyTOYHeHWe pasmepoB 1 GOPMbl ICKM3a.

1. MepBOHaAYaNbHO CO34at0T NPUBAUKEHHYIO GOPMY KOHTYPOB 3CKM3a C NOMOLLLbIO
«MblWwK». B npouecce co3aaHmMA 3CKM3a Ha 6O/bLUYIO YacTb €ro 3/1eMEeHTOB aBTOMaTUYECKM
HaK/1a4blBatOTCA OrpaHUYEHUA.

2. 3aTem HakNaabIBaKOT A4ONO/IHUTENbHbIE OrpaHN4YeHunA Ha anNemMeHTbl 3CKU3a,
CBA3bIBalOLWME BCE reOMETpPUYECKUEe 3/1eMeHTbl B O4HY KOHCTPYKUMIO. [locae aToro
nepemelieHne otaenbHbIX 3/71EMEHTOB HE AO/TXKHO NPUBOAUTb K UICKPUBZIEHUIO d)OprI 9CKU3a.

3. Ha 3akntounTenbHOM 3Tane 3a4aloT pasmepbl (pasmepHble orpaHuyeHus),
obecneymBatoLe OKOHYATENbHBIW BUL 3CKM3a.

CospgaHve moaenu TBepaoTe/IbHOW AeTanu

CospgaHune moaenu TBep,D,OTeﬂbHOVI AETaIN HaYNHAETCA Cpa3y nocae 3aKpbiTnUA cpeabl NOCTPOEHUA
9CKM3a.



06u.|,v|e cBegeHNA O KOHCTPYKTUBHbBIX 3/1EMEHTaX

TeBepaoTenbHaa Moaenb AeTaan COCTOUT U3 KOHCTPYKTUBHbIX 3/1eMEHTOB. Bce KOHCTPYKTUBHbIE
3/leMeHTbl AeTann otobparkatotca B bpaysepe mogenun. Tak LMANHAPUYECKMIA MHOTOCTYMNEHbIaTbI Ban,
MoJly4YeHHbI 04HOM onepaumen - BpaleHNEM 3CKM3a, MOXKET PaCCMaTPMBATbLCA KaK AeTallb, COCTOALWasn
M3 0HOr0 KOHCTPYKTUBHOIO 3/1emeHTa "BpauweHue 1".  Ecnm Ha Bany BbINOIHAETCA LWNOHOYHbIN Na3 —
TO 3TO BTOPOI KOHCTPYKTUBHbIN aneMeHT  aetanu. Packu Ha KPOMKax Bana — TPETUIM 3/IEMEHT U T.4.
KOHCTPYKTUBHbBIM 3/IEMEHTOM MOXKET ABMATLCA HE TO/IbKO YacCTb AETaNN, HO U Pa3/INYHble
"HeBeLeCcTBEHHbIE" 31eMeHTbI, UrpatoLMe BCNOMOraTe/ibHyH PoJ/ib, Hanpumep, A0NOAHUTENbHAA
paboyan NNOCKOCTb 415 NOCTPOEHMA 3CKM3a KOHTYPA WNOHOYHOrOo Nasa.

B3amMmoaencTame 3CKM3HbIX 3/1eMeHTOB

Mpwn co3aaHNM 3CKU3HbIX 3NEMEHTOB HEOHXOAMMO YKa3blBaTb, Kak HOBbIV aneMeHT byaeT
B3aMMOAENCTBOBATb C APYrMMM paHee CO34aHHbIMU KOHCTPYKTUBHbBIMU 31eMeHTamun. MoKeT 6biTb Tpu
BMA TaKMX B3aMMOLENCTBUIA.

B O6beauHenue (Join). Mpu BbINONHEHWM Onepaummn 06begUHEHNA HOBbIN SCKU3HbIN 31EMEHT
obbeanHseTca (canBaeTca) ¢ APYrMmmM snemeHTaMmn AeTaiu.

& Bbiuutanue (Cut). Mpu BbIMUTAHUM SCKM3HOTO 31€MeHTa OH yaanaeTtca ¢ obpa3oBaHMem NooCTK
Ha MecTe ero nepeceyeHuns ¢ gpPyrummn anemeHTamu. Npu BbIMUTAHMUM UMAMHAPA MOXKHO MOYUYUTb
UMIVHAPUYECKOe OTBEPCTUE B TBEPLOM TesE.

B Nepeceyenue (Intersect). Mpu NOCTPOEHMM NEpeceYeHns OCTAETCA TO/IbKO Ta YaCTb ICKU3HOTO
3aNeMeHTa, KoTopas ABAseTCA 0bLWwen ¢ 4pYyrMMM SneMeHTamMu.

TuUnNoBble KOHCTPYKTUBHbIE 3/1EMEHTbI

Tunosble (MHOro4a MX Ha3bIBIOT Pa3MeLLaemble) KOHCTPYKTUBHbIE 31EMEHTbI CO34at0TCA Ha Hase ye
CYLLECTBYIOLWMNX KOHCTPYKTUBHbIX 3/1EMEHTOB, MO3TOMY BCE OHU ABNAIOTCA 3aBUCUMbIMWN S1EMEHTAMM.
Mpu yaaneHmn 6a3oBoro snemeHTa TUNOBbIE 31eMeHTbl yaanatoTca. OHK He TpebyloT ana cBoero
NOCTPOEHMSA NPeABapPUTEbHOMO CO34aHUA 3CKM3a. TaK, HaNnpPUMepP, TUNOBbIM KOHCTPYKTUBHbLIM
anemeHTOM ABAseTca Gacka, CHUMaAEMas C OCTPOM KPOMKM 3CKM3HOIo anemeHTa. Mo cyTu, TMnoBble
3/1eMeHTbl OTPaKaloT ONepaLyMmn pefakTUPOBaHUA TBEPAOTENbHbIX AeTanel: cHATUe Gacok, CKpyrieHue,
AobaBneHne oTBepPCTMI, HapesaHue pesbbbl, paspesaHne geTanen u gp.

MaccwuBsbl

KOHCTPYKTUBHbIE 3/1eMeHTbl, OTHOCALLMECA K MaCCUBAM, UCNOb3YIOTCA 417 PAa3MHOXEHUA
CYLLECTBYIOLWMX KOHCTPYKTUBHbIX 9/1EMEHTOB AETaNun, a TaKXKe Te. B pe3ynbTate noayyaeTca MHOXKeCTBO
anemeHToB. J/1toboi anemeHT n3 NOoNy4eHHOIo MHOXEeCTBa MOXKET 6bITb noaasneH, n He 6YLI,eT
OTO6pa)KaTbCH B moaenwu.

MpAMOYronbHbI Maccus. MPAMOYro/bHbIN MacCUB CO34aETCA U3 CYLLECTBYIOLLMX KOHCTPYKTUBHbIX
3/1€MEHTOB UK TeN. MOMKHO c034aTb KaK OAHOMEPHbINA, TaK U ABYMEPHbI MaccuB.

KpyroBsoli maccue. B KauyecTBe 0CM KpyroBOro maccvMsa MOryT BbICTynaTh pebpa U 0CU KOHCTPYKTUBHbIX
3/1IEMEHTOB.



3epKanbHoe oTobpaxeHue. 3epKanbHoe 0ToObpaXKeHNe KOHCTPYKTUBHbIX 3/1eMEHTOB OTHOCUTENIbHO
BbIOpPaHHOM NAOCKOCTU. B KauecTBe NA0CKOCTM OTODOpaXKeHMA MOXKHO BbI6paTb paboyyto NN10CKOCTb,
nnbo nobyto rpaHb AeTanu.

Paboune anemeHTbl

K paboumm sanemeHTam oTHOCATCA paboyan NAOCKOCTb, paboyasn ocb, paboyas TouKa u
noJsib3oBaTesIbCckasa cuctema KoopauHart (MNCK).

Paboune anemeHTbl ABNAKTCA BCIOMOraTe/ibHbIMM 3/IeMeHTaMM1, UCMOJ1b3yEMbIMUN NpPeXae BCero Ann
NOCTPOEHMA ICKM3HbIX KOHCTPYKTUBHbIX 3/1eMeHTOB. CyLLLecTBYeT MHOXECTBO cnocoboB co3aaHun
pabouunx anemeHTOB. [11° CO34aHMA TOYEK, OCEM M NJOCKOCTEN MOMKHO MCNONb30BaTh BEPLUMHbI, pebpa,
rPaHU CyLLEeCTBYIOLLMNX KOHCTPYKTMBHbIX 3/1eMeHTOB, a TakKe ocn X, Y, Z n nnockoctn XY, YZ, XZ cuctemsl
KoopauHaTt. Tak, Hanpumep, paboyasn N0CKOCTb MOXKET ObITb NOyYeHa CMELLEHMEM FPaHK Tesla Uan
nnockoctn XY, YZ, XZ Ha 3agaHHOe paccToaHue.



