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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ogoopena i peanusamnuu B 2021 - 2022
ydeOHOM rojty Ha 3acefanuu kagenpsl [IpoeKTHpOBaHUS U IKCILTyaTalluH METAILTYPTHUECKUX

[IpoTtokom o 20 . Ne

3aB. kadenpoit AT. i()p‘{YHOB

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u oo0pena i peanusamnuu B 2022 - 2023
y4eOHOM roay Ha 3acenannu Kadeapsl [IpoeKTHpOBaHMS M HKCIUTyaTaIl[H METAJUTY PrUYeCKuX

[Iporokom ot 20 . Ne
3aB. xadeapoit A.I". KopuyHoB




1 esiu ocBOCHUSI IMCHUIIIMHBI (MOY.JIs1)

Henssmu ocBoenus auctuumuinabl «CAIIP » snstorcs:

- OBJIQJICHUE COBPEMEHHBIMH METOJAMHU pacueTa MW TMPOEKTUPOBaHUS Ha 0aze
nporpamMm-HbIxX maketoB Kommac-3D, INVENTOR;

- TNpUOOpEeTeHHE HaBBIKOB pacdyeTa U MPOEKTUPOBAHHUS JAeTaleldl U y3J0B
MalIMHOCTPOUTENIbHBIX KOHCTPYKIMM B COOTBETCTBUM C TEXHHYECKUMHU 3aJaHUSIMU U
HCII0JIb30BAHNEM CTaHJAPTHBIX CPEICTB aBTOMATHU3AllMY IPOEKTUPOBAHMS;

- OBJIaJICHHE HAaBbIKaMHU pa3pabOTKU pabouell MPOEKTHOM U TEXHUYECKON TOKyMEHTALUH,
oopMiIeHHsT 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX pPAaOOT C MPOBEPKOH COOTBETCTBHUS
pa3pabaTbIBacMbIX MPOCKTOB U TEXHUYECKOH JJOKYMEHTAIIMH CTaHAAPTAM;

- OBJIAJICHUE JIOCTaTOYHBIM YPOBHEM MPO(PECCHOHATBHBIX KOMIIETCHIIUI B COOTBETCTBHU
c tpeboBanusamu PI'OC BO mo nanpasnenmio 15.03.02 Texnomormueckue MamuHbBl |
o0opyoBaHue.

2 MecTo qucuMNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOii MPorpaMmsl

Jucuunnuna CucteMbl aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHNS BXOUT B BAPHATUBHYIO
4yacTh Y4EOHOT O Ij1aHa 00pa3oBaTesIbHOM MPOrPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBI  3HaHMs  (YMEHHMs,  BJaJeHus),
c(hOpMUPOBAHHBIE B PE3YJIbTaTE U3yUEHUS TUCIUIUINH/ TPAKTUK:

KommproTepHbie TEXHOJIOTUH B HAyKe U TPOU3BOJICTBE

MopenupoBaHue B MAIIMHOCTPOCHUH

3HaHus (yMEHUS, BIAJIEHUs ), MOTyYeHHbIE IPU MU3YyYEeHUU AAHHON AMCLUUILIUHBI OyIyT
HEO0OXO MBI ISl U3YUYESHUS] AUCIUILITUH/TIPAKTHK:

[ToaroroBka K 3amyTe U 3aIIMTa BBIMTYCKHOM KBaTM(UKaMOHHON paOOThI

Hayuno-uccnenoBarenbckas pabota

3 Komnerenuuu odyuamierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IJIAHUPYEMBbIe pPe3yJbTAThl 00y4eHUus

B pesynbrare ocBoeHust AuCUUIUIMHBI (MoAynsi) «CHCTeMbl aBTOMAaTH3UPOBAHHOIO
MIPOEKTUPOBAHUS 00YUAIOIIUIICS JOIKEH 00J1aaTh CIeYIOIUMU KOMIIETEHIUAMU:

CTpyKTypHBII [Tnanupyemblie pe3ybTaThl 00yUeHUs
AJIEMEHT
KOMIIETEHIINH

I1K-26 TOTOBHOCTBIO MPUMEHSTH HOBBIC COBPEMEHHBIE METOIbI Pa3pa0OTKH TEXHOJOTHYECKHX
IIPOLIECCOB M3TOTOBJICHUS U3/ICIIMI U 00BEKTOB B chepe MpodecCHOHATBHOMN JAeITeIbHOCTH C
OIpeIeTICHUEM PAIMOHAILHBIX TEXHOJOTHYCCKUX PEKUMOB PAOOTHI CIICIIMAIBLHOTO
o0opynoBaHus

3HaTh - OCHOBBI TPEXMEPHOTO MOJICTUPOBAHUS TEXHUIECKUX OOBEKTOB U
MOJICTTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB METAJLUTYPTrUYeCKIX MAIIHH;
- BCe Crioco0bl  00pabOTKM M aHAIM3a Pe3yJIbTaTOB MOJICTUPOBAHHMS.

- OCHOBHBIE dTalkbl U ITOCIEI0BATEIbHOCTD CO3JaHMUsI TEXHUUECKUX
00BbeKTOB, 1enu 1 3anauu npumeHenuss CAIIP;

- OCHOBHBIE IPUEMBI 1 METO/IbI BE/IEHUSI TPOEKTHBIX U PACYETHHIX pabOT 1Mo
COBEPIICHCTBOBAHUIO MAIIIUH M 000PYIOBaHHS METAILTyprUYe€CKOTr0
MPOU3BOJICTBA METOAAMH KOMIIBIOTEPHOTO TPOECKTUPOBAHMS




YMmeTn

- OCYIIECTBIISATH MPOESKTUPOBAHUE TEXHUYECKUX OOBEKTOB
TEXHOJIOTMYECKHUX MPOIECCOB C UCIOJIb30BAHUEM TPUMEHSEMBIX B
MeTaurypruiaeckoM mamnHoctpoeHuu CAIIP,

- HCTIOJIB30BATh MPHU MPOCKTUPOBAHUU TEXHUIECKHX OOBEKTOB BCE
CylecTBymomue 0yoku u Bo3moxkHoct [10.

- MPUMEHSTh METO/Ibl KOMITBIOTEPHOT'O MPOEKTUPOBAHUS TIPH CO3AAHUH U
MOJICpPHU3AIMN TEXHUUYECKUX M TEXHOJIOTHYECKUX KOMILIEKCOB ;

- MPOBOJUTH BBIYUCIICHUS C IPUMEHEHUEM YHCIICHHBIX METO/IbI pac-uera
METaJUTypTHUE€CKUX MAIlIH U 000pYy10BaHMs 1 0OOCHOBHIBATH
palMoHaAIBHBIA UX BBIOOD;

- aHAJIU3UPOBATh, CAHTE3UPOBATh U KPUTHYECKH PE3IOMUPOBATH
MOJTYYEHHYI0 HH(POPMAIIHIO ¢ UCTIOIB30BAHIEM KOMITBIOTEPHBIX
TEXHOJIOT Uit

Bnazets

— HaBBIKAMH pacyeTa TeOMETPUUYCCKUX U KHUHEMATUYECKUX MapaMeTPOB
METAJUTYPrU4eCKUX MAIIMH U 000PYI0BAHHS;

— HaBBIKAMH pacyeTa TeOMETPUUYECKUX, CHIIOBBIX U MPOYHOCTHBIX
rapaMeTpoB METAJUTYPrUYECKUX MAIlUH U 000pYI0BaHUS.

— MIPAKTUYECKUMH HABBIKAMU T10 a/IaNTAIlA BUPTYAITBHBIX CPEICTB JIJIst
€IMHUYHBIX JIETaJIEN U y3JIOB.




4. CTpyKTypa, 00b€éM U coaepkaHue IMCIUIIJIMHBI (MOYJIs1)
OOmiast TpPyAOEMKOCTh JAUCHUIUIMHBI COCTABISIET 2 3a4E€THBIX €IUHHI] /2 aKaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paboTa — 24,7 akaj. 4acos:

— aynuTopHasi — 24 akaj. 4acos;

— BHeayauTopHas — 0,7 aka. 4acos
— caMOCTOsITeNIbHAs paboTa — 47,3 akaJl. 4acoB;

dopma aTTeCTalUU - 3a4€T

AynuropHas s e
o KOHTaKTHasl pabora E 5 dopma TeKyliero
=t
B aKaJ. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) E B . p Kon
= & ©| camocrosTenbHOM | ycreBaeMoCTH U
JIACIATLTAHBI 5 E = . | KomMmeTeHIH
@) g £ paboThI MPOMEXKYTOYHOM
nab. |mpakr. | S &
Jlek. =ar aTTecTalu
3aH. | 3aH. |Q &
1.
11 1. Cucremsl
aBTOMAaTH3UPOBAHHOTO
CamocTosTenbHoe
IIPOEKTUPOBAHUSI. Crpykrypa, MBVHCHHE VIeGHOM
coctaB M KoM-mioHeHTbl CAIIP. Y M
. . Y HAy4IHO
Tunosoid cocran Moy e JIUTEPATYPhI VYcerHblit onpoc
mammHoctpourenbHoii  CATIP. 2 2 7,3 PaType, P I1K-26
N TTouck (cobecenoBaHue)
O0BeMHOe MO-CTPOEHHE JeTaNIeH. .
JIOTIOJTHUTEIbHON
HNucrpyMeHTs MOCTPOE-HUSL.
UH(POPMALIUH T10
Coznanue cOopok. [IpumeHenue .
o 3aJaHHOH TeMe
conpsi-xkenud.  Cozmanue
odopmiieHHE criennupU-Kaluii.
3
1.2 2. Hcnons3oBanue
napamMeTpUYeCcKUX CamocTosTensHoe
BO3MOXKHOCTEH MTaKeToB U3yYeHHUE YUeOHOI
rpaduIecKux PEIaKTOPOB. Y HAY9IHO
BBenenne B mapaMeTpHyYecKyro JUTEPATYPHI, CobecenoBanue
TexHonoruio. PexoMeHmammy 1o 2 2 8 Brmonnenue [Iposepka K-26
HCIIOJIb30BaHUIO MPAKTUIECKON MPaKTUIECKON
napaMerpuzaimi. OcoOeHHOCTH paboTshl, pabora ¢ paboThI
HCTIONIb30BAHMS KOMITBIOTEPHBIMH
MapaMeTPUYecKoil  TEXHOJIOTHUH. o0ydJaromumu
Bxomrouenne u HacTponKa Mpo-TpaMMaMH.
IapaMeTPUIECcKOTO PeXKHUMA.




1.3 3. WupopmanonHsie
TEXHOJIOTHM B  HCCIEIOBAHHU
METaJUTyprHYeCKHX MalliH |

000pyIOBaHUS
Py N CamocTosTenbHoe
CpaBHHUTEIBHBIH aHanm3 -
CYILECTBYIOIINX METO/IOB M3YHCHHE yueOHOH
y Y . U Hay4HO
pacuera nertaneili MamMH U
JIUTEPATYPHI, CobecenoBanue
obopynoBanus. Kiaccudukanms
Brinonaenune [IpoBepka
1 NPUMEHUMOCTb  KOHEUHBIX . . ITK-26
MPaKTHYSCKON MPaKTHYSCKON
3JIEMEHTOB. Hasnauenune u
paboThl, paboTa ¢ paboThI
0COOEHHOCTH UX IPUMEHEHHUS.
KOMITHFOTEPHBIMH
IIpeobpa3oBanne rpaduaeckux
o0yJarommumu
JOKYMEHTOB B (hOpPMAThI JPYTHX
MpO-TpaMMaMH
rpa¢uueckux makeros: Komrac,
INVENTOR. Pacuer
CTaTU4eCKOW Mpo4yHOCTH. Pacuer
YKECTKOCTH
CamocTosTenbHoe
1.4 4. Meronsl BU3yalH3alUd B U3ydeHHne y4eOHoi
CHCTEMaxX WH)KCHEPHOTO aHaJIH3a. U Hay4HO
IIpuHsTHE TPOSKTHOTO PEIICHHS. JIUTEPATyPHI,
Pacuer BaJIOB u oceil. Brimonnenune CobecenoBanue
OnpeneneHyue peakuuii B oropax MIPaKTUIECKON [Iposepka IK-26
BajioB. PacmpeneneHue MoMeHTa paboThl, paboTa ¢ | MpakTHYECKON
u yrioB u3ruba. Pacnpenenenue KOMIIbIOTEPHBIMH paboThI
ne-popmarmii.  Pacnipenenenue 00yyaromumMu
HaIpsHKEHUH. . Pa6ora c Mpo-TpaMMaMu
pPEeIaKTOpOM BaJIOB. PazpaboTka
NPOEKTa
1.5 5. Pacuer MexaHU3MOB.
DJeMEeHTOB W JieTaleil MalivH B
rpadu4eckux MakeTax.
Kunemaruueckuit pacuer
LIAPHUPHO-COWICHEHHBIX
MeXaHU3MOB. Pacuer cBapOYHBIX,
CamocTtosTensHoe
OONTOBBIX W 3aKJIEIOYHBIX o
N n3y4yeHue yueOHoi
coeauHeHnit. Pacuer Kymaykos. 1 HAVAHO
Pacuer »neMeHTOB pemyKTOPOB Y .
JIUTEPaTypHl, YcrHeIi onpoc
(BasoB, 3yOuaThix KoOJeC U [1K-26
TTouck (cobecenoBaHue)
LIECTEPEH, LITMIOHOYHBIX, .
JIOTIOJTHUTEIBHON
OUTMLIEBBIX W JPYTUX THUIIOB
N uH(OpMaLIUH IO
COCZIMHECHUH, MIOJIIUITHUKOB). .
3aJjaHHOM TeMe
Pacuer IJIOCKUX u
MIPOCTPAHCTBEHHBIX hepm.
Pacuer mpyxwun. Pacuer menHbIx
nepeaad. HUccnenosanne

HaNpsHKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHUS AeTalEN MaIlIiH.




1.6 6. VMmxeHepHBI aHanmm3 o
KOMITBIOTEPHOE  MOJISTUPOBAHUE
B IIporpamme Inventor.
CocTaBHbIE YacTH TaKeTa M HX
HaszHadyeHue. [IpenaBapurenbHas
MOJIrOTOBKA u BXOJI B
nporpammy. OCHOBHBIE CTaJUU
peleHust 3ajad.
[peanporieccopHasi MOArOTOBKA;
3aJaHue HaYaIIbHbBIX u
IPaHUYHBIX YCIIOBHIA;
GU3MYECKUX W MEXaHMYECKHX
CBOWCTB MaTepuaoB;
MOCTPOCHHE KOHEYHBIX
9JIEMEHTOB; TIPUJIOKCHUE
MOBEPXHOCTHBIX M  OOBEMHBIX
Harpy3ok; BBIOOp  pelIaTens.
Knaccudukanus u
MIPUMEHUMOCTh KOHEYHBIX
3JIEMEHTOB. OO6mas cxema
KOMITBIOTEPHOU peanu3aiiu
MKD. Vwuer HenuHeHHOCTH B
npoleaypax MKD.Pemienne
3a1au. TocrmporieccopHas
oOpaborka. OCHOBHBIE 3TaIlbl
TBEPIOTEIBHOTO
MPOCKTUPOBaHKS B
MOCTPOCHHUE ICKH3a, CO3/JaHUe
00BEMHOI  MOJENH, CO3JaHue
cOOpOK, TeHepalusi YepTeKeH.
IIpumeps! pacué€roB nerane u
000py10BaHuSI.

CCTKHU

Inventor:

CamocTosTenbHoe
u3ydyeHue yueOHoi
Y HAYYIHO
JIUTEPaTypHl,
Brinonnenune
MIPaKTUIECKON
paboTsl, pabora ¢
KOMITHFOTEPHBIMH
o0yJarommumu
pO-TpaMMaMu

CobecenoBanue
ITposepka
MPaKTUIECKON
paboThI

ITK-26

1.7 Uroro 3a cemectp

Kouncynpranus

3auer

ITK-26

HUroro no pazgeny

12

12

47,3

HUroro 3a cemectp

12

12

47,3

3a4éT

HToro no auciurinHe

12

12

47,3

3a4€T

ITK-26




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

JUia  peanu3anuu  NPEAyCMOTPEHHBIX BHUJIOB yueOHOM paboOThl B  KauecTBe
0o0pa3oBaTeNbHBIX ~ TEXHOJOTMH B  TPENOJABAHMM  JUCHMIUIMHBI  TPaJUIHOHHAsH
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHAs! 00pa30BaTEIbHBIE TEXHOIOTHH.

1. TpaguumoHHble 00pa3oBaTEIbHBIE TEXHOJOTHMH OPUEHTHPYIOTCS Ha OpPraHU3ALHUIO
00pa3oBaTENBPHOIO  TPOILECCa, TPEANONIATAIONIYI0 MPSAMYI0  TPAHCISIHUIO 3HAHUH  OT
npenojaBaTess K CTyJIEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTENIbHO-UIUIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas 1eATeIbHOCTh CTY/I€HTAa HOCUT B TaAKUX YCJIO-BUSX, KaK IPaBUIIO,
pPEenpOAYKTUBHBIN XapakTep.

@®opMbl yUEOHBIX 3aHATUH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

Wudopmannonnas JeKnust — MOCIENOBAaTEIbHOE H3JIOKEHHE MaTrephaia B
JUCHMIUIMHAP-HOM JIOTHUKE, OCYIIECTBIIIEMOE INPEUMYIIECTBEHHO BepOATbHBIMH CpEICTBAMU
(MoHonor mpenogasartens). Ha 3aHATHAX NpegycMaTpUBAaeTCsl HCIOJIb30BAHHME AJIEKTPOHHOIO
JEMOHCTPALIMOHHOIO Y4eOHOTro MaTepuajia COAEpIKallero CJIOXKHBIE CXEMbl, TaOIULBl HU
MareMaTudeckue GopmyJib.

[IpakTrueckoe 3aHsATHE, TOCBSILIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH U HaBBIKOB IO
MPEI0KEHHOMY aJITOPUTMY .

2.  VHpopManmmoHHO-KOMMYHUKAIIMOHHBIE  00pa3oBaTelIbHBIE  TEXHOJIOTUH  —
opra-Hu3anus 00pa3oBaTeIbLHOIO MPoliecca, OCHOBaHHAsI Ha IPUMEHEHHUH CIIeUaIn3uPOBAHHBIX
MIPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(GOpMaIuei.

@opMbl y4eOHBIX 3aHATHH C HMCIONb30BAaHUEM HH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanusi — H3JIOKEHHUE COJEpKaHUS CONPOBOXKIAETCS Ipe3eHTalueH
(nemoHcTpanueil yueOHbIX MaTepHaJIoB, MPEACTAaBICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMax, B
T.4. MJUTFOCTPATUBHBIX, IPaUUIECKUX, ay 1O~ U BUAECOMATEPHUAIIOB).

[IpakTnyeckoe 3anaTHE B GOpPME IPE3EHTALMU — IPEACTaBICHUE PE3YJIbTATOB IPOEKTHON
WJIM UCCIIEI0BATENIBLCKOM EATEIBHOCTH € UCIIOIBb30BAHUEM CIIEUAIIN3UPOBAHHBIX TPOrPAMMHBIX
cpen.

[IpakTudyeckue 3aHATHS TNPOBOAATCA U 3aKpeIUIEHUs W yriayOJieHUs 3HaHMH,
MIOJyYEHHBIX CTYJEHTAaMHU Ha JIEKLUUAX U JIOJDKHBI CIIOCOOCTBOBATh BBIPAOOTKE Y HUX HABBIKOB
[IOCTAHOBKH, (OpMaIM3alUK, IOCTPOEHUsA OJOK-CXeM MPHUHITHUA pELIeHUH, IOCTPOEHUE
TBEPIOTENb-HBIX MOJENel M peanu3anuu peleHuil ¢ nomoumpbio nakeroB Kommac-3D,
INVENTOR.

CamocrosrenbHas paboTa CTUMYJIHUPYET CTYJEHTOB B MPOLECCE MOATOTOBKU JOMAIIHUX
3alaHui, TIpU PEUICHUM 3aJad Ha IPAKTUYECKUX 3aHATUAX, NPU IOATOTOBKE K HMTOrOBOMU
aTTe-CTalluH.

6 YueOHO-MeTOIMYECKOE 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4YaloIuXcst
[IpencrarneHo B mpuioxxeHuu 1.

7 OueHOYHBbIE CPEACTBA /ISl IPOBEAeHUS IPOMEKYTOUHOM aTTeCTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIIHHBI (MOYJIs1)

a) OcHOBHas JIMTepaTypa:

1. TloxwumaeB, 0. A. KommbploTepHoe  MOJAEIMPOBaHWE M CO3JaHUE
MIPOEKTHO-KOHCTPYKTOPCKOM ~ JIOKyMEHTallud B  MamMHOcTpoeHuu cpenacreamu  CAIIP.
WnxenepHas u koMmneiotepHas rpaguka B Autodesk Inventor, AutoCAD : yuebHoe noco6ue. Y. 1
/ 1O. A. Iloxunaes, E. A. CBucrynosa, O. M. Bepemeii ; MI'TVY. - Marautoropck : MI'TY, 2016.
- 1 omextpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true (nmara oopamenus: 04.10.2019). - MakpooObekT. - Tekct



https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true

ANIEKTPOHHBIN. - CBeneHus AoctynHsl Takke Ha CD-ROM.

0) lonostHuTEILHASI IUTEPaTypa:

1. T'opGatiok, C. M. KoHcTpynpoBanue MamuH U 000pYAOBaHHUS METAJLTYypPru4ecKux
npou3BoAcTB. OCHOBBI TPEXMEPHOTO aBTOMATH3WPOBAHHOTO KOHCTPYHMPOBAHHS JETajed u
Y3JIOB MaIliH ¢ oMoIisio nporpammsl Autodesk Inventor. Y. 2. [IpoexTrpoBanne cOOPOYHBIX
SIMHUII ¥ aHUMAIHs JieTayield u coopok : yueobnoe nmocodbue / C. M. 'opbatiok, A. B. Kamenes,
JI. M. I'myxoB. — Mocksa : MUCHUC, 2010. — 40 ¢. — ISBN 978-5-87623-335-6. — Tekcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIHOTETHAS cUcTeMa. — URL:
https://e.lanbook.com/reader/book/2077/#1  (mata o6pamienus: 02.10.2020). — Pexum
JOCTYTIA: JIIsl aBTOPHU3. TIOIH30BATENCH.

2. CasenbeBa, . A. UmkenepHas rpaduka. MonenupoBaHue U3/IeIHNA U COCTaBICHUE
KOHCTPYKTOpCcKO# nokymeHTanmnu B cucteMe KOMIIAC-3D : yuyeOHoe mocobue / U. A.
CasenbeBa, B. U. Kagomnukos, U. 1. Kagomraukosa ; MI'TY. - Marautoropcek, 2010. - 186 c.
: WL, Ta0I1., CXEMEL - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/106
8565/311.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooosekT. - Tekcr :
3JIEKTPOHHBIN. - FIMeeTcs nmedyaTHblil aHaIor

3. Komnwrorepras rpaduka B CAIIP : yuebHoe mocobue / A. B. IIpuemsimies, B. H.
Kpytos, B. A. Tpesnb, O. A. KopmakoBa. — Cankr-IlerepOypr : Jlans, 2017. — 196 c. —
ISBN 978-5-8114-2284-5. — Tekcr : 31eKkTpoHHBIN // JlaHb : 31€KTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/reader/book/90060/#1 (mata oOparieHwus:
02.10.2020). — Pexum gocTyma: Ui aBTOPU3. MOJIb30BATEIICH.

4. Topb6atiok, C. M. [letanu mMaImvH ¥ OCHOBBI KOHCTpyupoBaHus : yueOHuk / C. M.
I'opb6atiok. — Mocksa : MUCHUC, 2014. — 377 c. — ISBN 978-5-87623-754-5. — Tekcr :
ANIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOINOTEYHAS cucrTema. — URL.:
https://e.lanbook.com/reader/book/116846/#1 (mara oOpamenus: 02.10.2020). — Pexum
JOCTyMa: JUIsl aBTOPH3. MOJIb30BaTeNEH.

B) MeTonnyeckne yKazaHus:
1. Ckypuxuna, E. b. Pe3pOoBbie u cBapHble coeauHeHHs : ydyeOHoe mocodue / E. b.

Ckypuxwuna, C. 0. Co6uenko ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 a5ekTpoH.
OTIT. mick  (CD-ROM). - 3arn. C  THUTYIL JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogu
es/1/1130137/2431.pdf&view=true (mara oOpamenus: 09.10.2020). - MakpooOBEKT. -
Tekct : anexkTpoHHBIN. - CBeieHus NoCcTymHbI Takke Ha CD-ROM.

2. Meromuyeckue yKa3aHusl 110 BBITOJHEHHUIO MPAKTHYECKHUX 3a/IaHU MTPEIICTaBICHBI B
MIPUIIOKEHUH 3.

r) IIporpammuoe o6ecnieuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnneyenne

Haumenoanue [10 Ne norosopa Cpox aeticTaus
JIMIICH3UH
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(ams kaccoB)



https://e.lanbook.com/reader/book/2077/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://e.lanbook.com/reader/book/90060/#1
https://e.lanbook.com/reader/book/116846/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130137/2431.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130137/2431.pdf&view=true

MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 OeccpouHO

FAR Manager cB00OOIHO pacmpoctpansemoe [10 OeccpodHO
T7Zip cB00OOIHO pacnpocTpansiemoe [10 6eccpovHO
ACKOH Kowmmac 3D B.16 1-261-17 ot 16.03.2017 OeccpoduHO

Autodesk Inventor Professional

2019 Product Design yueOHas sepens GecepouHo

IIpodeccuonasibHble 02361 JAHHBIX 1 HH()OPMAIMOHHbIE CIIPABOYHBIE CHCTEMBI

Hassanme xypca Cchplika
OnekTpoHHass 0a3a TMEePUOAMYECKUX H3JaHUN
East View Information Services, OO0 «MUBUC»
ITouckosas cucrema Axagemuss Google (Google

https://dlib.eastview.com/

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

Scholar)

denepanpHOE FOCY,Z[apCTBeHHOue OI0KETHOE URL: http://www1.fips.ru/
VUPEKICHUE «DenepanbpHblil WHCTHUTYT

Harnmonanbuasa

undopmanuronno-anamuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOI'O ITMTUPOBAHUS

DnekTpoHHBIE pecypchl oubmmorekun MI'TY um.

L 1. Hocosa http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas T'ocynmapctBenHas OubamoTeka.

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

DneKkTpoHHass 0a3a MEePUOAMYECKUX H3JaHUN

East View Information Services, OO0 «MIBUC» https://dlib.eastview.com/

9 MaTepHaJIbLHO-TEXHHYECKOE o0ecreuyeHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecrieueHne JUCHUITIIIMHBI BKIIFOYACT:



CpeACTBa XpaHEHHUS, TIepelauu U MPeICTaBICHUS HH(OPMAIIHH.

2. YyeOHBIE ayJUTOpUU JUIS TPOBEACHUS JAaOOPATOPHBIX 3aHATUH, TPYNIOBBIX U
UHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIEro KOHTPOJISI M IPOMEXYTOYHOM aTTeCTallUu:
MynbpTUMEIUIHBIE CPEACTBA XpaHEHHs, Tlepeayu U npencTaBieHus nHpopmanuu. Komrueke
TECTOBBIX 3aJJaHUH JJIs1 IPOBEIECHUS IPOMEKYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

3. llomemeHust JuIs CaMOCTOATENBbHOW paboThl oOywaromuxcs: [lepcoHanbHBIE
komrbioTepsl ¢ makerom MS Office, Beixogmom B MHTEpHET W ¢ JOCTYIIOM B DJIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

4. Tlomemienus s XpaHEHUS M NPODUIAKTUYECKOTO OOCIYKUBAHHUS Yy4eOHOTO
obopynoBanusi: Ilkader ans XpaHeHHS Y4eOHO-METOIMYECKOH JOKyMEHTAIMH, Y4eOHOTO
00opyIoBaHUs U Y4eOHO-HATIISTHBIX TIOCOOUH.

JIeKuMOHHBIM 3aJI, OOOpPYJOBaHHBIM COBPEMEHHOM IPE3EHTAMOHHON TEXHUKOU
(mpoexTop,3KpaH, HOYTOYK).

KomnbrotepHbie Kiacchl, 000pyJOBaHHbIE COBPEMEHHONW TEXHUKONH M MeOenbio s
MPO-BEACHUSI NPAKTHUUECKUX WM JlabopaTopHbIX 3aHsATHH. Kommnbelorepsl 0O0beIMHEHBI B
JIOKQJIBHYIO CETh € BBIXOJOM B MHTEpHET M 3EeKTPOHHYI0 MHPOPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.



MNPUJIOKEHUE 1
Yu4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOSITe/IbHOI padoThI CTY/IEHTOB

Ilpumepnvie 3a0anus na NPAKMUYECKUX 3AHAMUAX
3aganue 1. [[poekTHpoBaHHEe KPUBOIIMITHO-IIATYHHOT0 MEXaHU3MAa HA OCHOBE ICKU3HBIX
0s10k0B. Co31aHHe aHMMAIlUM Pa0OThI MeXaHU3MA

1. CornacHo BapuaHTy 3aJlaHUS, BBIIIOJIHUTG 3CKU3 MeXaHu3Ma. PUcyHOK acku3a ¢
paccTaBlIEHHBIMH pa3MepaMu NPeA0CTaBUTh B OTUETE.

2. Ha ocHOBe CO31aHHBIX ICKU3HBIX OJIOKOB c0o31aTh TBepble Tena. Co3aark (aiin cOopkH.
N3ob6paxenue 3/1-cOOpKH MPEIOCTABUTH B OTYETE.

3. Co3ziaTh aHUMAIHIO pa0OTHI MEXaHU3Ma U €ro (POTOPCATUCTUIHOE H300paKeHNE.




Pucynok 1. Cxema KpHBOIIMITHO-IIATYHHOI'O MEXaHU3Ma

3al[aHHe 2. HpOCKTHpOBaHHe KYJAa4YK0BOIo MEXaHHU3Ma. C03}IaHI/Ie mapaMmeTpu4eCKux
JeTajiei. 3KCHOpT U UMIIOPT JAaHHBIX. ,}II/IHaMI/I'leCKOC MOAEC/IUPOBaAHUC.

CornacHo BapuaHTY YHMCIIOBBIX 3HAUEHUI apaMeTPUUECKUX pa3MepOB JeTanei KyJauKoBOIro
MEXaHU3Ma:

1. pa3pabotats 3D -mMoaenu u 3D cOOpku AJi IBYX PAIOB TapaMeTPUIECKUX pa3mMepoB. K
OTBETY Ha 33/IaHH€ MPUIIOKUTH GOTO MOJIeNIel ABYX KyJAuKoB (Ha3BaTh KyJadok | v Kynadok 2);

2. IPOBECTU JUHAMUYECKOE MOJEIMPOBAHUE JUISI IBYX BAPUAHTOB MapaMETPUUECKUX JeTanei
MeXaHHU3Ma.

3. Co3naTh ABa BUIEOPOJIMKA pAOOTHI MOTyYEHHBIX KYJIa4yKOBBIX MEXaHU3MOB B (popmare avi.
Bugeoponuku npuitoxkuTh B pa3zaen "OTBET HA 3a1aHue .

xawdah |4 0-Xonovhix
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pur pasweps U1 021, 8

kynayok-01-14epmex

PI/ICYHOK 2. IIepTexc KyJIauka ¢ mapaMCTpUICCKUMU 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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PucyHnok 3. UepTex TonkaTens ¢ napaMeTpU4eCKUMH 3aBUCUMOCTSIMU

3ananue 3. Pacuer HANpsizKeHHO-1€()OPMUPOBAHHOI0 COCTOSIHUS TEXHUYECKUX 00bEKTOB
B cpene Autodesk Inventor , ¢ ucrosib30BaHHEM cpeIbl JIMHAMHYECKOT0 MOIeTMPOBAHUS U
cpelbl AHAJIU3Aa HANIPSAKEHUI.

[IpoBecTn aHanu3 HaNpsHKEHHO — AS(POPMHUPOBAHHOTO COCTOSHUS KyJaukKa M TOJIKAaTes,
pa3paboTaHHBIX B MpeAblAyIIeM 3aJaHud. [IpoBecT OWHAMUYECKOE MOJEIMPOBAHUE
KYJQ4YKOBOTO MEXaHHM3Ma C 3aJaHUEeM Harpy3Ku: KpyTAIIUid MOMEHT Ha Kysiauke SOH*m, OceBas
Harpy3ka Ha Toskarese - 2000H. BpIMOAHWTH aHamW3 HANpsODKEHUW JAETae: Kyjladyka |
TOJIKATeNsl Al ABYX PAa3JIMYHBIX TMOJOXKEHUI KylaukoBOro MmexaHu3ma. COCTaBUTH OTYET,
cenaTh BBIBOJ 0 paboTOCIOCOOHOCTH AeTajeil. OT4eT no aHanu3y npeaocTaBuTh B popmarte doc,
¢ BBIBOJaMH O pabortocmnocoOHocTu feraineil. [IpuBectu kapTuHbl HampsbkeHHil o Musecy,
Koa(dumeHTam 3amnaca NpoyHOCTH.

3ananue 4. IlpoekTHpoBaHMe PAMHBIX KOHCTPYKIMIl. AHA/IM3 pam B cpeae Autodesk
Inventor. Pa3paGoTka yepTexka o01mero Bujaa.




CormnacHo 3aJaHUIO CIIPOEKTUPOBATh KOHCTPYKLUIO OOBEKTA C UCIIOIb30BAHUEM HJIEMEHTOB
IIPOCKTUPOBAHUS METAIOKOHCTpyKuMil Inventor. Ilpenycmorpers cCBapHblE COECIMHEHMS
JJIEMEHTOB pPAaMHOM KOHCTpyKUMH. IIpomsBectm pacdy€r KOHCTPYKIMH Ha CTaTUYECKYIO
MIPOYHOCTb, BBIBECTH TpaUKH: HANpPsHKEHWH, KodduuueHTa 3amaca, AedopMaiuu, yCUIHH.
BbInomHUTE yepTek 00LIero Buaa KOHCTPYKLUHU € TOOABJICHUEM H30METPHUYECKOI0 BUA.

Ilpumep:  Tema 1. Cnpoekmuposamv Hasec

Wcxonnsie nannsle: [nomanes HaBeca S, cHeroBas Harpyska FC, BerpoBast Harpy3ka FB

NB s, M° Fc, H/m? Fs, H/™M? Hagec Hax

1 400 300 240 3anpaBo4HOU
CTaHIMeEr 6 KOJIOH

2 100 200 150 Brrxogom u3

TOProBOro NCHTpa

IToxbe3 oM KHIIOTO

3 10 150 80 noma (OKpyriioi
bopMbI)
4 50 200 100 Brixomom n3

TOProBOro NCHTpa

3ananue S. [IpoexkTupoBaHMe 3y0UaThIX nepeaay

Bremmonauts 3D —Mmonens mectepHU, MpENCTaBICHHON Ha pHC., U pa3paboTaTh MU IIECTEPHU
3D-monens 3ybOuatoro koiseca. Ilepemarounoe oTHomieHue mapbl paBHO 2. [Ipemycmortpersb
BBITIOJIHEHHE IITTOHOYHOT'O M1a3a B 3y0UaTOM KoJiece.

N Rag3{5}

1 v > e 17| Ban boixodou




3aganue 6. [IpoBecTn aHaIU3 HANPSIKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUSI IIMUH/IETbHOTO
coequneHusi. CoracHO CBOMM MCXOJHBIM JaHHBIM pazpadbortaTs 3D — mMojens y3na mapHupa u
MIPOBECTH PACYET €ro Ha MPOYHOCTH U Aedopmanmio. [loqodpaTs MaTepualisl JeTaneid, COCTaBUTh
pacueTHYIO CXeMy, POBECTH aHANN3 HAarpyXeHus. [I[pe1ocTaBuTh OTUET 10 aHATHM3Y HANPSKCHHIA
1 aedopmanmii B IeTaIsX.

-Zoxdog)
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IMPUJIO)KEHUE 2

OneHo4HblIe Cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KyTO‘{HOi/i aTreCTalumn

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsie pe3yiabTaThl 00yIeHUS

OneHouHBIE Cpe/ICcTBA

IMK-12 cioco0HOCTHIO 00eceYnBATh MOJeJIHPOBAHHE MAIINH, 3JeKTPONPHUBOIOB, THIPONPHBOIOB, CPEACTB I'HIPOMHEBMOABTOMATHKH,
CHCTEeM, Pa3HYHbIX KOMILJIEKCOB, MPOLECCOB, 000PYAOBAHUSA M TeXHHYECKUX 00BHEKTOB M TEXHOJOrHYeCKHX MPOLEcCOB € HCIOJb30BaAHUEM
CTAHAAPTHBIX NAKETOB M CPeICTB ABTOMATH3MPOBAHHOIO NPOEKTHPOBAHHS, NPOBOAUTH JIKCIEPUMEHTHI MO 3aJaHHBIM MeTOAUKAM C
00pabdOTKOI M AaHAJIHU30M Pe3YJIbTATOB

3HaTh

—  OCHOBBI TPEXMEPHOTO
MOJICIUPOBAHUS TEXHHUYECKHIX
O0OBEKTOB M  MOJICITHPOBAHUS
TEXHOJIOTUIECKUX MPOIECCOB
METAJUTyPTrUYeCKUX MaIllWH;

— BCE CocoObl  00pabOTKH U
aHaJM3a pe3yJibTaToB
MOJICIIUPOBAHUSI.

— OCHOBHBIE 3Talbl U
110CJIe/I0BATENbHOCTD
CO3/1aHUS TEXHUUECKUX
00BEKTOB, LIEH U 331a4H
npumenenust CAIIP;

— OCHOBHBIC ITPUEMBI U MCTOIBI
BCIACHUA INPOCKTHBIX U

Hepeuenb meopemuuecKux 60onpocoe K zauemy:

1.

RBooo~Nsokhwh

12.
13.
14.

0.
1.

TBepnotenbHoe MonenupoBaHue. (OCHOBHBIE HHCTPYMEHTBHI TBEPAOTEIHHOIO
MOJIETTUPOBAHUSI.

OcHOBHbBIE HUHCTPYMEHTHI CO3/IaHUS AICKU30B.

Cosnmanue neranu B cpeae Kommac (Inventor)

Cosmanue coopku B cpene Kommac (Inventor).

PenaktupoBanue nertanu u coopku B cpeae Kommac (Inventor).

3amanue mapameTpuyeckux pazmMepon. OToOpakeHrne pa3MepoB B ICKU3aX.
[TpoexTrpoBaHKE TE€MEHTOB HAa OCHOBE 3CKU3HBIX OJIOKOB

Coznanue nmapamMeTpuyecKux JaeTanei

Odopmnenue ueptexeit B cpeae Inventor

Coznanue u pabora co cnenudukanueli B cpeae  Inventor

Coznanne paMHONW KOHCTPYKIMHU. DTallbl U MOCIEI0BATEIbHOCTh pacueTa paMHBIX
KOHCTPYKIUH.

ITpoexktupoBanue 3youarsix nepeaad B cpeae Kommac (Inventor).

[IpoekTupoBaHue BaJIOB U pacyeT Ha MPOYHOCTH BaJlOB B cpezie Inventor.

Cosznanue 1 pacueT pa3beMHBIX COeIMHEHUI B cpene Inventor.




CrpyKTypHbIi

AIIEMEHT [Tmanupyemblie pe3ysbTaTbl 00ydeHHs OrneHoYHbIE CPECTBA
KOMIIETEHIIH
pacueTHbIX paldoT 1o 15. Coznanue HoBOTO (haiina B makere, Inventor
COBEPIICHCTBOBAHNIO MAITHH H 16. Hasnauenue nmpoekTa B makere INnventor, cosmanue mpoexTa
060pY/IOBAHHS 17. Co3nanue (aiina neranu, cOOpouHOM eqUHUIIBI, (haiiia yeprexa B cpenax Kommac u
Inventor
METaJUTyprU4ecKOro
18. Co3manue GoTopeanrcTHIHOTrO M300pakeHus B cpene Inventor. IHCTpyMeHTEI.
TPOU3BOACTBA METOaMH 19. Co3manue GoTopeanrcTHIHOTO M300pakeHus B cpene Inventor. THCTpyMeHTHI.
KOMIIBIOTEPHOI'O 20. Co3nanne aHuManmu CcOOpKH-pa300pku MexaHm3ma B cpene lventor.Anroputm
MIPOCKTUPOBAHUS MOJIETTUPOBaHUs HAPsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS B cpezie Inventor.
21. Kakne pe3yibTaThl MOACTHPOBAHUS HAIPSHKECHHO-IC(POPMHUPOBAHHOTO COCTOSHHS
SIBIISTIOTCSI OCHOBHBIMU JIJTsl ONIPEIeTICHHsT pab0TOCITIOCOOHOCTH OTACTHHBIX JeTaneii?
22. Drarbl TPOBEACHUSI MCCIECNOBAHUS HAMPSHKEHHO -AS(POPMHUPOBAHHOTO COCTOSHUS
00BEKTOB
23. Pabota ¢ kamepamu B cpene Inventor Studio. Arumariust IBHKEHUS KaMEpBI.
24. Co3nanne anuMaiuu paboTel Mexanu3ma B cpeze Inventor Studio.
25. Coznanue (hoTopeamncTHIHOTO n300pakeHus B cpeae Inventor. MHCTpyMEHTHI.
26. Co3nanye aHuMaIuu cOOpPKU-pa30oOpKu MexaHu3Ma B cpeze lventor.
27. luHamuveckoe  MojenupoBaHue. (OCHOBHbIE WHCTPYMEHTBI  JIMHAMHYECKOTO
MoJIeTupoBaHus B cpene Inventor.
28. Bujpl coeiMHEHMI 1 CBsI3EH B cpejie TMHAMHYECKOTO MOJICIIMPOBAHHSI.
Ymeth OCYILECTBIISATh

MIPOEKTUPOBAHUE TEXHUUECKUX
00BEKTOB TEXHOJIOIMUECKUX
IIPOLIECCOB C UCIOIb30BAHUEM
MIPUMEHSEMBIX B
METaJTypru4eckomM
MamnHoctpoenuu CAIIP,

HCIIOJIB30BATh IIPU

Ilpumepnas 3a0aua na 3aueme

[TocTpouTh TBEPIOTEIBHYIO MOJICIH I€TANIN, H300pakeHHOU Ha pucyHKe. Co3aaTh ee
doTopeanucTuaHOe N300pakeHue B hopmarte jpg.

HpOBCCTI/I aHaJInu3 HaprI)KeHHO-I[GQ)OpMI/IpOBaHHOl"O COCTOAHHA ACTAJIA, HpeHCTaBHeHHOﬁ Ha

pHCYHKE (BBILIE).




CrpyKTypHbIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3yiabTaThl 00yUeHUS

OneHouHBIE CpeICTBA

MPOEKTHPOBAHUN TEXHHUECKIX
00BEKTOB BCE CYIIECTBYIOLINE
6soxu 1 Bo3moxkHoctu [1O.

— IPUMEHSTh METO/IbI
KOMITBIOTEPHOT O
MIPOEKTUPOBAHUS IIPU
CO3JJaHUU U MOJICPHU3ALINHU
TEXHUYECKUX U
TEXHOJIOTMYECKUX KOMIUIEKCOB

— TIPOBOJHTH BBIYUCIICHUS C
MPUMEHEHHEM YHCIICHHBIX
METOJIbl pacyera
METAJUTYPrU4eCKUX MAIIUH U
000opyI0BaHUS U
00OCHOBBIBaTh pallMOHATBHBIN
HX BBIOOD;

— aHaAJU3UPOBATH,
CHUHTE3MPOBATh U KPUTHUYECKH
PE3IOMUPOBATH MOJYYEHHYIO
nHpOpMaIHIO ¢
UCTOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOT Ui
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CrpyKTypHbIi

AJIEMEHT [Inanupyemblie pe3yabTaTbl 00yUeHUs OneHouHBIE CpeICTBA
KOMIIETEHIINH
Brnanets — HaBbIKaMU pacuera IIpumepHoe 3a1aHue 1J1s1 HHIMBUAYAJIbHON padoThI:
Tr€OMETPUYECKUX u

KHHCMAaTUYCCKUX IT1apaMECTpPOB
MCTAJUIYPru4€CKMX MalluH U
o0opyIoBaHus;
— HaBBIKAMH pacucTta
TCOMETPUUCCKUX, CHIIOBBIX M
MPOYHOCTHBIX rnapameTpoB
METAJUTyPTrUYeCKUX MAIIiH U
00opyI0BaHUS.
— TIPAaKTUYECKUMU HAaBBIKAMH 10
aJlanTaluy BUPTYaJIbHBIX
CPEACTB ISl € AMHUYHBIX

JieTajgen u y3JjoB.

[Hoctpoutrs 3D Mopmens peranu, u3oOpakeHHOW Ha deprexe. [IpousBecTu aHamu3
HaITps>KCHHO- I[e(i)OpMI/IpOBaHHOFO COCTOSIHUA ACTAIN MPH HMPUITOKCHUN PA3PBIBHOIO YCUJIUSA B

Wl ¥

TRl

o |

L3081
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6) HOpﬂ)IOK NMpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallui, MMoKa3aTe/IM U KPUTECPUHN
OICHUBaAHUA:

[IpomexyTounast arrecrauuss 10 JAucUUIUIMHE «CHCTEMBl aBTOMATU3MPOBAHHOI'O
IIPOCKTUPOBAHUA» BKIKOYAET TEOPETUYECKHUE BOIPOCHL, IMO3BOJIAIOLIME OLEHUTh YPOBEHb
YCBOEHMSI OOydaroIIMMUCS 3HAHWM, M MpaKkTUYECKUE 3a/JaHus, BBISBIAIOIINE CTEIEHb
c(OpMHPOBAHHOCTH YMEHHI U BIAJICHUN, TPOBOAUTCS B (popme 3adera.

3auer 1o TaHHOW JUCUUIUIMHE MPOBOIUTCS B YCTHOU (opme, BKIItOYaeT 1 TeopeTndecKuii
BOIIPOC ¥ OJHO IIPAKTUYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oueéHuesanus zauema:

— «3a4TeHO» CTaBUTCS, €CIM OOYyYaroIIMICs MOKa3bIBACT MOPOrOBBIM YPOBEHb 3HAHUMN
OCHOBHBIX MMOHSATHH M ONpENEeNeHUN, YMEHMH MPUMEHSITh COBpEMEHHbIE 00pa3oBaTelIbHBIE
TEXHOJIOTUM, HCIOJIb30BaTh HOBbIE 3HAHHWA M YMEHMs, KOPPEKTHO BbIpaXaTb U
apryMEHTHUPOBAHHO OOOCHOBBIBATH TIOJIOKEHUS MPEIMETHOM O0O0JacTH 3HAaHUS M BJaJIEHUs
PO ECCHOHAIBHBIM SI3BIKOM TPEIMETHON 00J1aCTH 3HAHHUS.

- «He 3auTeH0» cTaBUTCS, €ClIM OOYYAIOUIMNCA HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE

BOCIIPOU3BEIEHUS U OOBSICHEHUS] MH(OpMAlLIMU, HE MOXKET MOKa3aTh WHTEIEKTyallbHbIe

HaBbIKU PELIEHUS MPOCTHIX 3a/1ad.






I[MTPUJIOXXEHME 3
Metoauyeckue yKa3aHHs 110 BBINOJHEHHIO IPAKTHYECKHUX 3aJaHUH

[IpakTrueckue 3aaHus IO OCTPOEHUIO TBEPAOTENbHBIX AETAJEH, Y3JI0B U UX pacueTy B
cpene Komnac nnu HBEHTOP BBIMOIHSIIOTCS [IO3TAITHO HA MPAKTUYECKUX 3aHATUSAX U CIAIOTCS B
KOHIIE 3aHATUH.

Bo Bpemst 3aHATHH HY)KHO OYEHb BHUMATEJIbHO CIYyILIaTh, CIEIUTh HA KpaHEe MPOEKTOpa
[OCJIeI0BATENbHOCT co3anus aeraneid B CAIIP u moBTOpsTH 3a mpenoaaBareseM 3a CBOUM
KOMIIBIOTEPOM. B ciydae BO3HMKHOBEHMH BONPOCOB WM 3aTPyJHEHHM IIPU BBIIOJIHEHUU
paboThI, OOpaTHTHCS 3a MOMOIIBIO K MpenojaBarento. JloMa jkenaTenbHO TaK jKe 3aHUMaThCs
CaMOCTOSITENIbHO, MCIIONb3Yysl PYKOBOJCTBA IOJb30BaTeNnss U ydeOHble Marepuaibl Autodesk
Inventor, Kommnac, s Hamtydiero 3akperuieHns HaBbIKOB ocTpoeHus u pacuetoB B CAIIP.

OO6mwmit mopsok BeIMoHEHUs padoT B Autodesk Inventor

1. 3anyckaetcs nporpamma Autodesk Inventor.
2. Cosznaercs HOBBIH poekT "MMs mpoekTa" B Marnke 1noyib30BaTess.
3. Coszmaercs MOJIeTTb TIEPBOM JICTAITH.

1. Pucyercs 3cku3 U co3faercs MepBbld ICKU3HbBIN KOHCTPYKTUBHBIN
AJIEMEHT, KOTOPBIN OyAET SIBISATHCS Oa30BBIM.
2.  Mopnenp netanu JOMOTHAETCS APYTUMH SCKU3HBIMU dJIEMEHTAMU:
BBIPE3aMHU, BBICTYITAMH U T.II.
3. @®opMHPYIOTCS TUITOBBIE JIEMEHTHI: (DaCKH, CKPYTIIEHUS, OTBEPCTHS,
pe3bObI U T. 1.
4. Mopaens AeTany coxpaHseTcs B pabodeM MpOoCTpaHCTBE IPOEKTa B aiiie ¢
paciImpeHuem .ipt.
4. AHaJOTUYHO CO3/1al0TCs JPyTHE AeTaau y3ia.
5. OcymiecTBIsIeTCsl OTUET 0 paboTe MpernogaBaTeo.

OcHoBHbIE TIOJIOKEHUS 110 Havay paboTsl B UHBeHTOP

Autodesk Inventor — CAIIP cpeaHero ypoBHs, NpeaHA3HAYEHHAS IS TPEXMEPHOrO
TBEPAOTEIBHOIO MOJICTUPOBAHUS TEXHUUECKHX O0OBEKTOB.

Cucrema TMO3BOJSIET CO3/1aBaTh MOJENU OTHCIBHBIX JIeTalel, OCYLIECTBISATh COOPKY
CIIOKHBIX W3/ W3 MHOXKECTBA JleTalled, MOoIy4yaTh YepTeKH AeTajel U cOOpOYHBIX Y3IIOB,
MIPOU3BOJIUTh PacueThl Ha MPOYHOCTh, a TAKXKE pellaTh MHOXKECTBO JPYrHX 3ajad Ipolecca
MIPOEKTUPOBAHUSL.

Jletans — TpexMepHas TBEpIOTENbHAs MOJENb OTIACIbHOMN JIeTald TEXHUYECKOW CUCTEMBI,
BocnpuHuMaeMmas B cucteme Autodesk Inventor kak enuHBIN 0OBEKT, KOTOPBI MOXKET BXOJIUTH B
COCTaB COOPKH.

TBeproTenbHble AeTanu OOBIYHO IMOTYYarOT Ha OCHOBE 3aMKHYTHIX IUIOCKUX KOHTYpPOB
MyTEM HUX BBIJIABJIMBAHUS, BPALLICHUS, IPOJIBM>KEHHUS 110 TPAEKTOPHUH, IEPEMEILICHUS TTO CEYEHUSIM.
Tak, HanpuMep, BBLAABIMBAHUEM OKPYKHOCTU MOXHO MOJYYHUTh HWJIMHIP. TOT XKe UINHAP
MOXHO TIOJyYUTh BpAIlEHUEM MPSIMOYTOJbHUKA BOKpPYr ero croponsl Ha 360°. Ilocne
CO3/IaHUs TBEPAOTO Tela ero GopMy MOKHO YTOUHATh, UCTIONB3YSl KOMaH bl peIaKTHPOBAHUSI.

Monenu netaneit COXpaHsaioTcs B (aiinax ¢ pacimiupeHueM .ipt.



OCKU3 — 3TO TEOMETPHUYECKOE H300paKeHHE, CO3[JaHHOE U3 OTPE3KOB MPSMBIX, YT,
OKPY>KHOCTEH, KpUBBIX JUHUN. Paznnuaror miockue win 2D 3CKU3bl U MPOCTPAHCTBEHHBIE WU
3D 3CKu3HbL.

OCKM3bl UCHOJB3YIOTCS B KaueCTBE OCHOBBI JJISl CO3JaHUS U PEJAKTUPOBAHUS MOJEIH
TBEPIOTEIBHON JIETaNIH.

Cy111€ecTBYIOT CIEIYIOIINE BUJIBI IIJIOCKOCTEH ISl CO3JaHUS 3CKU30B.

1. [Tnockoctu XY, YZ, XZ npocTpaHcTBa IPOESKTUPOBAHHUS.
2. JIroObIe rpaHy CYIIECTBYIOUINX TBEPAOTEIBHBIX 0OBEKTOB.
3. CriennanpHble  paboyue IUIOCKOCTH, MPEABAPUTEIIBHO IOCTPOCHHBIC

cpeactBamu cucteMbl. HOByI0 pabouyIo miIoCcKOCTh MOKHO TIOCTPOHTH, HCIIOB3YS TPaHH,
pebpa, BepIIMHBI TBEPAOTEILHBIX 00BEKTOB, CO3/[aHHBIC paHee padovHe TIOCKOCTH, OCH
Y TOYKH, a TAK)KE OCH H TIOCKOCTH CHCTEMbI KOOPIUHAT.

B navasie paGoThl MO CO3/aHUIO HOBOMW JI€TaM TJIOCKOCTBIO 3CKHM3a OOBIYHO CTAHOBUTCSA
mwiockocTh XY. B manpHeiieM, B KauecTBe IMJIOCKOCTH 3CKHM3a MOXKET ObITh BbIOpaHa Jro0ast
rpaHb CYIIECTBYIONICH JeTamu WM pabodas IJIOCKOCTh, PACIOJOXKEHHAs B IMPOCTPAHCTBE
IIPOU3BOJILHBIM 00pa3oMm.

CriocoObI MOCTPOEHUS TEOMETPUIECKHUX DJIEMEHTOB

MO>HO UCTIONB30BaTh JIBa CIIOCO0a MMOCTPOSHHSI AIIEMEHTOB (TOYEK U JIMHUI ) ICKH3a.

1. Hcnonb3oBanwne CTaHJIaPTHBIX WHCTPYMEHTOB MTOCTPOCHUS
TCOMETPUYCCKUX TIPUMUTHBOB: OTPE3KOB MPSMBIX, IyT, OKPYKHOCTEH, MHOTOYTOJIbHUKOB
U T.JI.

2. [IpoenupoBanmne pedep, BEpIINH, KOHTYPOB HUMEIONIUXCS JeTajeii Ha
IIJIOCKOCTh 3CKU3a € MOMOIIbI0 CTHIINM TMHUHM 3CKU3a

OTtanel CO34aHUS YCKU3a

Pa6ota o nmocTpoeHuIo 3cKn3a pa3duBaeTCs Ha HECKOJIBKO ATANOB, Ha KaXKJIOM U3 KOTOPBIX
MIPOUCXOUT MOCTENEHHOE YTOUHEHUE pa3MepoB U (POPMBI ICKHU3a.

1. [lepBoHayanpbHO CO3MAIOT TPHUOJMIKEHHYIO (DOPMY KOHTYPOB JCKH3a C
MOMOIIBI0 «MBIIINY». B mporecce co3nanusi 3cku3a Ha OOJBIIYIO YacTh €0 AJIEMEHTOB
ABTOMATUYECKU HAKJIa/IbIBAIOTCSI OTPAaHUYCHHUSI.

2. 3areM HaKJIabIBAIOT JOTOJHUTEIbHbIC OIPaHUUYECHHUS Ha DJIEMEHTHI OCKH3a,
CBSI3BIBAIOIIME BCE T€OMETPUYECKUE 3IEMEHThl B OAHY KOHCTpykmuio. Ilocime storo
MepeMeIleHUEe OTICNIbHBIX AJIEMEHTOB HE JOJDKHO MPUBOJUTH K HCKPUBIECHHUIO (DOPMBI
ICKU3A.

3. Ha 3akmrounTensHOM 3Tare 3a4aiT pa3Mepsl (pa3MepHbIe OrpaHHyYeHUs),
o0ecrieurBaroIIe OKOHYATEIbHBIN BU 3CKU3A.

Coznanue MOJieNid TBEPAOTENbHOM IeTanu

Coznanne MoJienu TBEPAOTEIbHOW NEeTald HAYMHAETCS Cpa3y IOCie 3aKPBITUS CPEeJibl
MIOCTPOCHHUS ICKU3A.

OO61ue cBeeHus 0 KOHCTPYKTHUBHBIX 2JIEMEHTaX

TBepnotensHass Mojenb JeTalld COCTOMT U3 KOHCTPYKTHBHBIX DJJeMEHTOB. Bce
KOHCTPYKTHUBHBIE DJIEMEHTHI JIeTANH OTOOpa)katoTcsi B Opay3epe Mojaenu. Tak MUIHHIPHYECKUN
MHOTOCTYTICHBIATBIN Bajl, TOJYYEHHBIH OJHOW oOmepanueld - BpalleHUEM OCKU3a, MOXKET
paccMaTpuBaThCs Kak JeTalb, COCTOSAIIAs U3 OJTHOTO KOHCTPYKTHBHOTO drieMeHTa "Bpatmenue 1".
Ecnu Ha Basry BEIIOTHSETCS MITIOHOYHBIH 11a3 — TO 3TO BTOPO KOHCTPYKTUBHBIHN AJIEMEHT JIETaIIH.
dacku Ha KPOMKaX Bajia — TPETHH 271eMeHT U T.1. KOHCTPYKTUBHBIM 2JIEMEHTOM MOXKET SBISATHCS
HE TOJBKO 4YacTh JeTalld, HO W pa3ji4YHble "HEBEIIEeCTBEHHBbIE" DIEMEHTHI, WIrPAIOIINe



BCIIOMOTATEJIBHYIO POJIb, HApUMEp, JOMOJIHUTENbHAS padoyast IUIOCKOCTh JJISI TMOCTPOSHHS
ACKHM3a KOHTYpa IIMOHOYHOrO I1a3a.
B3anmoaeicTBUE 3CKU3HBIX JIEMEHTOB
[Ipu co3naHuM SCKU3HBIX AJIEMEHTOB HEOOXOANMO yKa3bIBaTh, KaK HOBBINA 3JIEMEHT OyJeT
B3aUMO/ICHICTBOBAaTh C JAPYTUMHU paHEE CO3JIaHHBIMU KOHCTPYKTHBHBIMHU 3JIeMEHTaMu. Moker
OBbITh TPU BUJIA TAKUX B3aUMOJCHCTBUII.
1=)] O6wvenunaenne (Join). [Ipu BHIMOTHEHUH ONEpanuyd OOBETUHEHUS HOBBIM ICKH3HBIM
AIIEMEHT 00BbeIMHACTCA (CIIMBACTCA) C IPYTUMH 3JIEMEHTaMHU JCTAIH.
=) Boruuranue (Cut). Ilpu BbIUMTAHMHM JCKU3HOTO 3JEMEHTa OH YAAlsieTcss C
o0pa3oBaHMEM IIOJIOCTH Ha MECTE €ro IEepecedeHus ¢ ApyruMu aneMeHtamu. llpu
BBIYMTAHUU IMJIMHPA MOKHO MOTYYUTh LIUJIMHIPUYECKOE OTBEPCTHE B TBEPIOM TEIIE.
Hh [Tepeceuenne (Intersect). [Ipu mocTpoeHnn nepeceyeHus: OCTAETCs TOJIBKO Ta YacTh
ACKU3HOI'0 AJIEMEHTA, KOTOpas ABJIAETCS OOIIeH ¢ APYTUMHU JIEMEHTaMHU.
TunoBble KOHCTPYKTUBHBIE FIEMEHTHI
Tunosble (MHOrO/1a UX HA3BIBIOT Pa3MeEIlaeMble) KOHCTPYKTHBHBIE 3JIEMEHTHI CO3/Jal0TCS Ha
0a3e yxe CyLIeCTBYIOIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, IO3TOMY BCE OHU SIBIISIOTCS
3aBUCHUMBIMU 35ieMeHTamu. [Ipu ynanenun 6a30Boro seMeHTa TUIIOBbIE 3JIEMEHTHI YIalIIIOTCS.
Onu He TpeOyIOT AJIsl CBOETO MOCTPOESHUS MPEeABAPUTEIHHOIO CO3AaHUs 3cKU3a. Tak, HanpuMmep,
TUIIOBBIM KOHCTPYKTUBHBIM 3JIEMEHTOM SIBJIsieTCs (packa, CHUMaeMasi C OCTpOi KPOMKH
ACKU3HOTO A5ieMeHTa. [1o CyTu, TUIIOBbIE 3JIEMEHTHI OTPaKatoT ONepalii peAaKTHPOBAHUS
TBEPAOTENbHBIX JIeTalel: CHATHE (acoK, CKpyTieHne, 100aBlIeHne OTBEPCTHI, Hape3aHue
pe3b0bl, pazpe3aHue aeTanei u p.

MaccuBsl
KOHCTpYKTHBHBIE 3JIEMEHTBI, OTHOCSIIIUECS K MACCHBAM, UCITONB3YIOTCS JUIS Pa3MHOKEHUS
CYIIECTBYIOIIMX KOHCTPYKTUBHBIX 3JIEMEHTOB JICTAJIH, a TaK:Ke TeN. B pe3ynbraTe moiydaeTcst
MHOKECTBO 3JIeMEHTOB. JIF000H 3JIEMEHT M3 MOTYYSCHHOT'O MHOXKECTBA MOXKET OBITh ITOJABJICH, U
He OyzieT 0ToOpakaThCsi B MOJICIIH.

[IpsimoyromnbHbIi MaccuB. [IpAMOYToIbHBIA MACCUB CO3/1a€TCS U3 CYIIECTBYIOIINUX
KOHCTPYKTUBHBIX JIEMEHTOB HJIM Tell. MOXKHO cO3AaTh KaK OJJHOMEPHBIH, TaKk U ABYMEPHbBIN
MaccCHB.

Kpyrosoii maccuB. B kauecTBe ocu KpyroBoro MacciBa MOT'YT BBICTYIIATh pedpa u ocu
KOHCTPYKTHUBHBIX JIEMEHTOB.

3epkanbHOE 0TOOpaxeHue. 3epKaibHOe OTOOpPaKEHUE KOHCTPYKTHUBHBIX 3JIEMEHTOB
OTHOCHUTEJIbHO BBIOPAHHOM IJIOCKOCTH. B KadecTBe MJI0CKOCTH OTOOPAXKCHHSI MOXKHO BbIOpATh
pabouyro MI0CKOCTh, TNOO0 JTH00YIO TpaHb JeTalu.

Pabouwne smeMeHThI
K pabounm snemeHTaM OTHOCSATCS paboyasi TNIOCKOCTh, paboydas och, pabodasi ToUKa U
nosb3oBarenbckas cuctema koopauHat (I1CK).

PaGouue >neMeHTHI SBISIOTCSA BCIIOMOTaTeIbHBIME SJIEMEHTaMU, UCTIOTIB3yEMBIMU TPEXKIC
BCETr0 AJIs MIOCTPOCHHUS 3CKU3HBIX KOHCTPYKTUBHBIX 3JIEMEHTOB. CyIlIeCTBYET MHOXKECTBO
croco00B co3aanus pabounx deMeHToB. [t co3manus ToUek, Ocei U MIIOCKOCTEH MOKHO
MCIOJIb30BaTh BEPILIUHEI, pedpa, TpaHu CyIIECTBYIOIINX KOHCTPYKTHUBHBIX 3JIEMEHTOB, a TAKXKE



ocu X, Y, Z u nockoctu XY, YZ, XZ cuctemsl koopauHat. Tak, Hanpumep, pabodast TUIOCKOCTb
MO>KET OBITh TIOJTy4YEeHa CMELICHUEM I'paHu Teja uin wiockoctd XY, YZ, XZ Ha 3a1aHHOE
paccrosiHue.






