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Nucr aktyanusauum paboueit nporpammbi

Pabouas nporpamma nepecmoTpeHa, obcyxkaeHa n ogobpeHa ana peannsaumnm B 2020 - 2021 yyebHOM
roagy Ha 3aceaHu1u Kad)e,ﬂ,pbl rOprIX MaLWKNH N TPAHCNOPTHO-TEXHO/IOTNYECKUX KOMIM/1EKCOB

Mpotokonor 01 ceHTabpsa 2020r. No 1

3aB.Kadenpon %// A.M. MakuTtoB

Pabouas nporpamma nepecmoTpeHa, obcyxkaeHa n ogobpeHa ans peanmsaumm B 2021 - 2022 yyebHoOM
roay Ha 3acegaHuu kapeapbl [OPHbIX MalUH U TPAHCMOPTHO-TEXHO/IOTMYECKMUX KOMMJIEKCOB

MpoTtokon ot ___ 20__r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2022 - 2023 yyebHom
roay Ha 3acegaHun kadpeapbl  [OPHbIX MALIMH Y TPAHCNOPTHO-TEXHONOTMUYECKMX KOMMJIEKCOB

MpoTtokon ot ___ 20 r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2023 - 2024 yyebHom
rogy Ha 3acegaHuu Kadeapbl TOPHbIX MALIMH U TPAHCNOPTHO-TEXHOIOTMYECKUX KOMMJIEKCOB

MpoTtokon ot ___ 20 r. Ne

Paboyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsauymm B 2024 - 2025 yyuebHom
rogy Ha 3acegaHuu kadeapol  [TOPHbBIX MALIKWH M TPAHCMOPTHO-TEXHOIOTMYECKUX KOMMJIEKCOB

MpoTtokon ot 20 r. Ne

Pabouyas nporpamma nepecmoTpeHa, obcyKaeHa u ogobpeHa ana peanmsaymm B 2025 - 2026 yyeb6HoOM
rogy Ha 3acefaHmm Kadeapbl [OPHLIX MaWWH M TPAHCNOPTHO-TEXHONOTUYECKMX KOMIMJ/IEKCOB

MpoTtokon ot 20 r. Ne



1 lesn ocBoOeHMs TMCHUIIJIMHBI (MOIYJI51)

Henstmu ocBoeHMSI OUCHUIUIMHBL (MOIyisl) «KOMIIBIOTEpHBIE TEXHOJIOTUH B HAayKe M
IIPOU3BOJICTBE» SBISIOTCS:

- IIOATOTOBKA CIYLIATEJIEW 110 OCHOBHBIM BOIIPOCAaM TEOPUU U NMPAKTUKU NPUMECHEHUS
KOMIIBIOTEPHBIX TEXHOJIOTUNA B HAYKE U TOPHOM IIPOU3BOJCTBE;

- HCCIelOBaHHME IMpOOJIEM TEXHUYECKUX OOBEKTOB C IOMOIIBIO  Pa3IUYHbIX
KOMIIBIOTEPHBIX METOJIOB;

- W3y4eHHE HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHHA CHCTEMAaTHU3allud, XPaHECHUS W
otoOpakeHUsT WHPOpPMALINK, WX MPEUMYIIECTBA B CPAaBHEHUH C TPAJAUIUOHHBIMHA METOJIAMH
MH(GOPMAIMOHHON TOAEPKKH B HAYKE U TIPOU3BO/ICTBE.

2 MecTo TMCHMIUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMbl

Jucuunnuna KoMnbroTepHble TEXHOJIOTUH B HAyKE M MPOU3BOJICTBE BXOAUT B 0a30BYIO
4yacTh y4eOHOTo MmjiaHa 00pa30BaTeIbHON POrPAMMBI.

JUia  u3ydeHus  AMCLUMIIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHUA,  BJaJeHus),
cOopMUPOBaHHbIE B PE3YNIbTATE U3YUYECHUS TUCIUIUINH/ MPAKTHK:

Maremaruka, Wudpopmatuka, Teopernueckas MexaHuka, , HMHKeHepHas U
KOMIIBIOTEpHAs Tpaduka.

3HaHus (YMEHHUS, BJIAJICHUS), MOITYYEHHbIE IPU M3YyYEHUH JAaHHON AUCHMIUINHBI OyIyT
HEOOXOIUMBI JUTSl U3y4eHUsI TUCHUTUIMH/TIPAKTUK:

JluHamuKa TOpHBIX MalllH

Hayuno-uccnenoBarenbckas pabora

OcCHOBBI HayYHBIX MCCIIEI0BAHNUN, OpraHU3allys U JIaHUPOBAaHUE SKCIIEPUMEHTA

IIpoekTrpoBaHKe aBTOMAaTU3UPOBAHHBIX CUCTEM JIEKTPOIPUBOIOB TOPHBIX MALIVH

MopenupoBanue pabouux MpOLECCOB TOPHBIX MAIIUH U 000Py10BaHMS

Cucrema aBTOMAaTU3MPOBAHHOIO TPOEKTUPOBAHMSI TOPHBIX MAIlMH

[ToaroroBka K 3amuTe W 3alUTa BBITYCKHOW KBATM(DUKAITMOHHOW paboThI

IToaroroBka K cadye U cada rocyJapCTBEHHOTO 9K3aMEHA

3 Komnerenuuu ody4yaromerocsi, popMmupyembie B pe3yJbTaTe 0CBOECHHS

JUCUUIJIMHBI (MOYJIs1) M IUVIAHMPYeMble pPe3yJbTaThl 00y4eHu st

B pe3ynbpTaTe ocBoeHMS TUCHUILIMHBI (MO1yss1) « KOMITbIOTEpHBIE TEXHOJIOTHUN B HAYKE U
MIPOU3BOJICTBE» 00YyJaroIIUics TOJHKEH 001a1aTh ClIeIyIOIUMHU KOMITIETEHIUSIMU:

CTpyKTypHBIU [Tnanupyembie pe3yibTaThl 00YICHHS
AJIEMEHT
KOMITIETEHIINH

OK-4 criocoOHOCTBIO cOOHMpaTh, 00pabaThIBaTh C UCIOIH30BAHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUN U MHTEPIPETUPOBATH HEOOXOAUMBIE JaHHBIE 111 (POPMUPOBAHUS
CYXJCHUU MO COOTBETCTBYIOIINM COLMATBHBIM, HAYUHBIM M 3TUYECKHM MpodIeMam

3HaTh MeTO 1l cOopa HHpOPMAIUH

Ymets IPUMEHSTh U 000CHOBBIBATh COOTBETCTBYIOIIUE METO/IbI JUIs
ONTUMAaJIbHO-TO cOopa MH(opMaIuK B 001aCTH 00yUeHHS

Bnaners HaBBIKOM cOopa 1 00paboTKK MHPOPMAIIUHU B 001aCTH TEXHOIOTUYECKUX
MaIlliH 1 000pyJ0BaHUs

OIIK-1 cnocoGHOCTBIO BBIOMpATh aHAIMTHYECKUE U YUCICHHBIE METObI TP pa3padoTke
MaTeMaTH4YeCKUX MOJIeIel MallluH, IPUBOJOB, 000PYIOBAHHUS, CUCTEM, TEXHOJOTHUECKUX
IIPOLIECCOB B MAIIMHOCTPOEHUN




3HaTh CYITHOCTh U COIMATBHYIO 3HAYUMOCTh CBOEH Oymymieii nmpodeccuu, ee
MECTO B 00CCIICUCHHHU TIPOU3BOJICTBA

YMeThb OpraHu3oBbIBaTH COOCTBEHHYIO JICSITEIBHOCTh, BEIOMPATh THIIOBBIC METOIbI
1 criocoObl BBITIOJTHEHHS 33/1a4 PELIaeMBbIX B IIpoLiecce 00yUeHHS,
OILICHUBATh UX IPPEKTUBHOCTh U KAYECTBO

Braners HaBBIKAMH TIOMCKA U MCIOJIb30BaHUs HHQOpMALIUK, HEOOX0AMMOM [yIst

3P PEKTHBHOTO BBIMOJHEHHS 33/1a4 MPO(PECCHOHATBHON MOATOTOBKH U
JMYHOCTHOI'O Pa3BUTHUSA

OIIK-3 crocoGHOCTBIO MOTydaTh U 00padaThIBaTh HHGOPMAIHIO U3 PA3IMIHBIX HCTOUHUKOB C
WCTIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH, TPUMEHSTh IPUKIIATHBIE
MIPOTPaMMHBIE CPEJICTBA MPH PEIICHUN TPAKTUIECKUX BOIIPOCOB C HCIOIH30BAHUEM
MEPCOHATBHBIX KOMITBIOTEPOB C IPUMEHEHUEM ITPOTPAMMHBIX CPEJICTB OOIIEro U CIEIHATLHOTO
Ha3HAYEHUS, B TOM YHCJIE B PEKUME YIAIEHHOTO JOCTYIa

3HaTe

MeTo/1bI cOopa U 00pabOTKN UHPOPMALIUU U3 PA3IMUYHBIX UCTOYHUKOB C
WCTIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH;
MPUHIUTIB ¥ ONTHMAJIBHBIEC aTOPUTMBI PEIICHHS 33]ad HaJIe)KHOCTH
000pyIOBaHNUS C UCTIOJIB30BAHUEM KOMITBIOTEPA

VYmers

MIPUMEHSTH IPUKIIATHBIE IPOTPAMMHBIE CPEICTBA MPU PELIEHUH
MIPAKTHUYECKUX BOIIPOCOB C UCIIOJIb30BAHUEM NEPCOHAIBHBIX KOMITBIOTEPOB
C IPUMEHEHUEM MPOTPaMMHBIX CPEICTB OOIIEro U CrelnalbHOro
Ha3HA4YEHMS, B TOM YMCJIE B PEKUME YAAIEHHOTO JTOCTYIA;

penaTh 3a/1a4i HaJeKHOCTU IIPU MCTOJIb30BAHUM KOMIIBIOTEPA

Bnanets

HaBBIKOM PELICHHS COOTBETCTBYIOIIMX 3a7a4 B coBpeMeHHbIX CAIIP




4. CTpyKTypa, 00bEM M coiepKaHMe TMCIUIIIHHBI (MOIYJIfA)
OO0mast TpyI0eMKOCTh JUCIMIUIMHBI COcTaBlsieT 3 3a4eTHhIX eaunHuil 108 akan. wacoB, B TOM

YHUCIIC:

— KoHTakTHas padora — 30,6 akan. 4acos:
— ayauropHas — 30 akaj. 4acos;

— BHeayauTopHas — 0,6 akaa. yacos

— caMocTosITeNIbHas padoTa — 77,4 akaj. 4acos;

dopma arrecTanyi - 3a4eT

AynuTtopHas § E dopma
o KOHTaKTHAasI % ¢ Bun TEKYILEro Ko
Pa3znen/ rema 3 padora & 71caMOCTOSITENIBHO| ~ KOHTPOJIS A
2 B g . KOMITETEHITH
JUCIIMTUTAHBI 5 126 e o i YCIIEBAEMOCTH U
O |Jlex HPaKT é é paboThI IIPOMEKYTOYHO 1
san| YT S & it aTTecTanuu
1. Nudopmanmonnsie
TEXHOJIOTHH B
1.1 CrpykTtypsl u
TEHJCHIIMU DPA3BUTHS
MIPOrPaMMHOTO
obecnieuenus OBM u
ceTel, riobampHas PaboTa c YcTHBIM onpoc OK-4,
cetrb  MHTEPHET; 2 | 2 |2/21 | 10 | snexrponnbMHE |(cobecemoBanme| OIIK-1,
WHCTPYMCHTAIbHBIC OmOnMMmoTeKaMu ) OIIK-3
CpeacTBa U
TEXHOJIOTUU
IPOrpaMMUPOBAHMUS,
HAKEThl IPHUKIANHBIX| 2
1.2 Ba3el gaHHBIX H
3HAHWI;
ucnoab3oBanue OBM
U ceTeii B Hay4HBIX .
Y —— Pabora ¢ VYcrHblii onpoc OK-4,
KombroTepHas 2 |2 2 | 10 | snekrponnsiMu |(cobecenoBanue| OIIK-1,
THTepaTypHas OnbmmoTeKaMu ) OIIK-3
npopaboTKa,
OMOIMOTEeYHBIN u
MAaTEeHTHBIA  TOMCK.
Wtoro no pazneny 4 | 4 1421 | 20

2.

TONIILIY

ALQITIIALY

MopenupoBanue

11




2.1 OCHOBEI

00BEMHOTO Pabora ¢ .

MPOCKTHPOBAHUS B AIIEKTPOHHBIMU Y CTHELH onpoc
(cobecenoBanme OK-4,

fpo-rpamMmax: 2 | 2 (221N 20 yueOnuKam, ), IpoBepKa OIIK-1,

Autodesk  Inventor, BBINOJIHEHUE .

KOMIIAC-3D. NPAKTHUECKOH | Do HHECKOH OIIK-3

CocraBHble  4acTu paboTEI pacoTe!

rakera " ux

2.2 OCHOBHBIE dTaIlbI PaGoTa ¢ 5

TBEPAOTEIHHOTO 1EKTPOHHBIMH YeTHbli onpoc

IPOEKTHPOBAHUA B VeGHAKAMH, (cobecenoBanme| OK-4,

Autodesk  Inventor, 2 | 2221 | 20 BLIOJHEHIE ), npoBepKa OIIK-1,

KOMIIAC-3D: HpaKTHYeCKoii MIPAKTHICCKON OIlK-3

IIOCTPOCHHUE ICKH3a,| 2 paGoTHl paboTsl

2.3

[Ipenmpoueccopuas

MOJATOTOBKA; 3aJaHKE

HaYaJIbHBIX u Pabora ¢ §

I'PaHUYIHBIX YCIIOBHIA, SIEKTPOHHBIMH YcTHBIM onIpoc

bu3nIecKux u 17| yucOHmKamm (cobecenoBanue OK-4,

MEXaHUYECKUX 2 2 |221 4' BI)IHOJ'IHGHI/IG’ ), IMPOBEpPKa OIIK-1,

CBOMCTB IpaKTHIeCKOH MPAKTUYECKOU OIIK-3

MaTe-puasoB; paBOTEL paboThI

MMOCTPOCHHE  CETKH

KOHEYHBIX

3JIe-MEHTOB;

ITTDUTTOXKCHUC

Hroro no paszgeny 6 | 6 |6/611]57,

Hroro 3a cemectp 10 | 10 |10/8U| 77, 3a4ET

Wroro no muenummne | 10 | 10 [10/81] 77 3ayer OK-4,0I1K-

1 NI




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

JUia  peanuzauuu  NPEeAYCMOTPEHHBIX BHUJOB y4yeOHOW paboThl B KadyecTBe
00pa3oBaTeNbHBIX TEXHOJOTUN B MPETOAaBaHUU AUCIUIUINHBI TPATUIIMOHHAS, HHTEPAKTUBHAS U
MH(POPMAIMOHHO-KOMMYHHUKAITMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpaguuuonHble 00pazoBaTENbHBIC TEXHOJOTHM OPHEHTUPYIOTCS Ha OPraHU3aIHIo
00pa30BaTeNbHOTO  TIPOILIECCa, TPEANOJNIATAIONIYI0 MPSAMYI0  TPAHCISIUIO 3HAHUH  OT
IpenojaBaTelis K CTyJIeHTYy (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WILIOCTPATUBHBIX
METO0/1I0B 00yueHHs1). YueOHasi AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBMSX, KaK IPAaBUIIO,
PENpPOLYKTUBHBIN XapaKTep.

2. lHTepakTUBHBIE TEXHOJOTHMH — OpraHHW3aIis 00pa30BaTEIBHOTO MPOIecca, KOTopas
IIPENII0JIaracT aKTUBHOE M HEJTMHEIHOE B3aMOAEHCTBUE BCEX YUACTHUKOB, TOCTHKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAUYMMOTO JJsi HHX oOpa3zoBareiabHOro pesyibrara. Hapsany co
CHEIMATM3UPOBAHHBIMU  TEXHOJIOTMSIMM ~ TakOro  poja  MNPUHIUI  HMHTEPAKTUBHOCTU
MpOCIeXUBAETCd B OOJBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTEIbHBIX  TEXHOJIOTHIl.
WHTepakTUBHOCTD 1M0/Ipa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIIEHHS B X0JIe 00pa30BaTEIbHOIO
mpolecca U, Kak clieZicTBie, (GopMHUpPOBaHUE caMOpa3BUBaroIIelcs NHPOPMATUOHHO-PECYPCHON
Cpelpbl.

3. NadopManmoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTeNIbHOTrO Mpoliecca, OCHOBaHHAsA Ha MPUMEHEHUHU CIeMaTu3UPOBAHHBIX TPOTPAMMHBIX
Cpell M TEXHUUECKUX CPEJCTB pabOThI ¢ UHPOPMALUEH.

[IpakTueckoe 3ansaTue B popme Mpe3eHTalUN — IPECTaBIEHUE PE3YIbTaTOB IPOEKTHOM
WM UCCIIEIOBATENIbCKOM JIEATENbHOCTH C UCIOIb30BAaHUEM CIEIUAIN3UPOBAHHBIX TPOrPAMMHBIX
cpen.

[IpakTiyeckue 3aHATHUS TPOBOJATCS s 3aKpeIlyIeHHs] W YIIyOJieHus 3HaHUM,
MIOJIy4EHHBIX CTYIAEHTAMH Ha JIEKLUAX M JOJDKHBI CIIOCOOCTBOBATH BBIPAOOTKE Yy HUX HABBIKOB
[IOCTAHOBKH, (hOpMaIM3alUK, IOCTPOEHUSA OJOK-CXEM TMPUHATHS pPELUIEHUH, I[OCTPOEHUE
TBEPIOTENBHBIX MOJENEH W pealn3aliu peunieHnid ¢ nomompio nakeroB Kowmmac-3D,
INVENTOR.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYJEHTOB B IPOLIECCE MOJTOTOBKH JAOMAIIHUX
3aJJaHU, TPU PEIIEeHUM 3a/ad Ha MPAKTHUUYECKHX 3aHATHUAX, MPHU HNOATOTOBKE K KOHTPOJIBHBIM
paboTaM U UTOrOBOM aTTECTALIUH.

6 YueOHO-MeTOANYECKOE oDecriedeHHe CAMOCTOSITEIbHOI padoThl 00y4Ya0 M XCs
[Ipencrasneno B npuinoxenuu 1.

7 OueHOYHbIE CPeACTBA JJIsl MPOBeIeHUsI IPOMEKYTOUHON aTTecTaluu
[IpencrarieHsl B MPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOEe U HH(POPMAIMOHHOE o0ecnevyeHue TUCIMILTHHBI (MOIYJIs)

a) OcHoBHas JIUTEpaTypa:

1. Tloxummae HO. A. KowmmborepHoe  MOAETUPOBAHHE U CO3JaHUE
MIPOEKTHO-KOHCTPYKTOPCKOM ~ TOKyMEHTanuu B  MammHocTpoeHun cpeactBamu  CAIIP.
WmxkeHepHass ¥ KommbioTepHas rpadu-ka B Autodesk Inventor, AutoCAD [DnekTpoHHBII
pecypc]: yaeonoe nocodue. U. 1/ 10. A. Ioxunaes, E. A. CBuctynosa, O. M. Bepewmeii; MI'TY.
- Maruutoropck: MI'TY, 2016. - 1 snekrpon. onrt. muck (CD-ROM). - Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true . - MakpooOBEKT.

0) JlonmoJiHUTeIbHAA JIUTEpaTypa:
1. Topbarrok C.M., Kamene A.B., I'myxoB JL.M. KoHcTpyupoBaHue MamuH U
000pyZI0Ba-HUS METAILTYPIrHUECKUX MTPOU3BOACTB. B 2 X ToMax [DnekTpoHHBIN pecypc]:



yueOHuk. — M3na-tensctBo «Jlanpy DnekrponHo-6ubnmnoreunas cucrema, 2008. Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=2077&login-failed=1.

2. CaBenbeBa, 1. A. MmxenepHas rpaduka. MonenupoBanue M3AeTUil U COCTaBJICHUE
KOH-CTPYKTOpCKOW nokymeHnrtaiuu B cucreme KOMITAC-3D: yueOHoe mocodue / U. A.
CagenneBa, B. 1. Kagommukos, W. JI. Kagomaukosa ; MI'TY. - Marautoropck, 2010. - 186 c.:
HII., Ta0I1., CXEMBEI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true . - MakpooOBEKT.

3. Kommnerorepnast rpadpuka B CAIIP : ydeObnoe mocobue / A.B. Ilpuemsimen, B.H.
Kpyros, B.A. Tpesnb, O.A. KopmakoBa. — Cankr-IlerepOypr : Jlanb, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Texkct : snekTpoHHbIi // JIaHb : 37€KTpOHHO-OMONINOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/90060 . — Pexxum moctyma: ajasi aBTOPH3. MOJIb30BaATEIICH.

4. Topbattok, C.M. Jletanu MamuH U OCHOBBI KOHCTpyHpoBaHus : y4eOnuk / C.M.
I'opba-trok. — Mocka: MUCUC, 2014, — 377 c¢. — ISBN 978-5-87623-754-5. — Tekcr :
ANMeKTpOH-HbI  //  Jlamp  :  anekTpoHHO-OMOmMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/116846 (nara o6pamenus: 08.01.2020). — Pexxum moctyma: amist
aBTOPH3. IIOJI30BATEIICH.

B) MeToanuyeckue yKazaHus:
1. Metoauueckue yka3aHHsl IO BBIMOJIHEHUIO MPAKTUYECKUX 3aJaHUN MpEACTaBIIECHbI B
MIPUIIOKEHHUH 3.

r) [Iporpammuoe obecnieuenue u MuTepHer-pecypcesbi:

IIporpammMHoe o0ecrieyeHue

Haumenosanue I10 No noroBopa Cpok neicTBUS JTULIEH3UN
MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHo
Professional

MS Windows 7

Professional (st J11-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)

MS Windows 7

Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJI4CCOB)

7Zip CcBOOOJHO  pacHpOCTpaHIEMOC 0OeCCpPOUHO
Autodesk Inventor

Professional 2011  |K-526-11 ot 22.11.2011 OeccpouHo
Master Suite

BA(ngH Kommac 3D\ 561.17 or 16.03.2017 SeccpouHo

IIpodeccuonanbHbie 0a3bl JaHHBIX 1 HHPOPMAIMOHHBIC CIPABOYHbIC CHCTEMbI
HasBanue Kypca Cchlaka
DOnekTpoHHas 0a3a NepUOAMYECKUX u3AaHui East
View Information Services, OO0 «MUBUCy»
HanmonansHas UH(GOPMaIMOHHO-aHAIUTHYECKAsT
cucrema —  POCCHMHCKMH  MHIEKC  HAy4HOIO
uutupoBanus (PUHIL)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp




ITouckoBas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EgmHOoe OKHO goctyma K

nHGOPMAIMOHHBIM pecypcam

denepanbHOE rOCYJapCTBEHHOE OI0PKETHOE YUPEKICHHUE

«DenepanbHbIit WUHCTHUTYT npomsiiuiennoi| URL: http://wwwl.fips.ru/

COOCTBEHHOCTH»
9 MarepuajibHO-TeXHHYECKOe ofecrevyeHne TUCHHNIHHBI (MOLYJIs1)

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

MatepuanbHO-TEXHUUYECKOE 00eCTieueHUE AUCHUIUIMHBI BKIIIOYAET:

VYyeOHble ayAUTOPUU TSI TPOBEICHUS 3aHIATUM JIGKIIMOHHOTO THHa MyiIbTUMETUNHbIE
CpeACTBa XpaHEHUsI, IIepelaud U MpeACTaBICHUs HHPOpMAIIUH.

VYyeOHbIE aymuTOpPUU Ui TPOBEACHUS JabOpaTOpPHBIX 3aHATHH, TPYIIOBBIX |
WHJMBUAYAIbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJS U TMPOMEKYTOUHOW aTTeCTalluH
MynbTUMeTMITHBIE CPEJCTBA XPAHEHUsI, TIEpeIauyl U MPeICTaBIeHUs HHPOPMAIIUH.

Kommuiekc TecTOBBIX 3alaHuil IS TPOBENCHUS TMPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJICH.

[Tomemenuss 111 caMOCTOSITENIbHOM  paboThl  oOyuarommxcs — [lepcoHanbHbIe
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA

[lomemienns ans  XpaHeHuss M OPOQUIAKTHYECKOTO OOCIY)KMBaHHS y4eOHOro
obopynoBanus Illkadbr nns xpaHeHUsT y4eOHO-METOIWYECKOW JAOKYMEHTAllud, Yy4eOHOTO
000pyI0BaHUS U Y4€OHO-HATJISTHBIX TOCOOMIA.



IMPUJIOKEHMUE 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOH padoThl 00yYaromuxcs

Mo aucunnavHe « KOMIBIOTEPHBIE TEXHOJIOTMU B HAYKE U TPOU3BOJCTBE» NPeayCMOTPEHa
ayaAuTopHan 1 BHeayaAUTOpPHaA CaMoCToATe IbHasA paboTa obyyatowmxcs.

AyauTopHas camocToATeNbHasA paboTta CTyAeHTOB npeanonaraet paboTy C 3N1EKTPOHHbIMU yYebHUKaMu
1 BbIMOJIHEHWNE MPaKTUYECKUX PpaboT  Ha 3aHATUAX.

BHeayauTopHaa camoctonTe/ibHan paboTta 06y4atoWmMXCa OCYLECTBAAETCA B BUAE U3YYEHUA MTepaTypbl
MO COOTBETCTBYIOLLEMY Pa3aeny C NpopaboTKoi maTepuana; BbINOJAHEHUA AOMALLHMX 3a4aHUN.

MNpumepHble UHAMBUAYANbHbIE AOMALLHKe 3agaHuA (MA3):

U3 Nel «OcHoBbl 06bEMHOIO NPOEKTUPOBAHKUSA B Nporpammax: Autodesk Inventor, KOMMAC-3D»

Mo npepcrasneHHoMy yepTexy co3aaTtb 3D moaens aetanu.

180

@ 60
@50

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

Mo npeactaBneHHOMY YepTexy co34aTb 3D mogenb AeTann 3a HaMMeHbLUEE KOIMYECTBO
onepauuit. HasHauyMTb maTepuan, onpesennTb MacCoBO-LEHTPOBbIE XapPAKTEPUCTUKN AeTanu,
dn3nYeckune cBoicTBa.



SECTION A-A

5

NdiR

&Y 80

20

na3 Ne3 «Mpumepbl pacyEToB AeTanelt u 06opysoBaHUA»

MpowusBecTn npoyHocTHOM aHanns APM FEM B KOMIMAC-3D mydTbl BKAOYEHMA NpUBOAA CTapTepa.

il

£2AIIM

1.894
1777
1,661
1544
1.427
1311
1.194
1.078
0.9615
0.8449
0.7284
08119
| 04954
0.3789
02624

0.1459

0.02938



nAa3 No4 «Mprmepbl pacyéTos aetanei u obopyLoBaHUA»

Mo yepTesky obulero Buaa (no BapmnaHTam) paspabotatb 3D moaenu aetaneit 1 3D cbOpPKy YCTPOKCTBA,
€034aTb COOPOUHbIN YepTex U cneundmrKaumio. MponsBecTM pacyeT Ha NPoYHocTb B Autodesk Inventor.
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IMPUJIOKEHUE 2

OneHo4Hble cpeacrea 1Jist NIpOBECACHUA l'lpOMC)KyTO‘lHOﬁ arreCcranmmu

[IpomexxyTouHast aTTecTalisi UMEET IEJIbI0 ONPEACIUTh CTENEHb JAOCTHIKEHHUS 3alUIAaHUPOBAHHBIX PE3YJIbTATOB OOy4YEHHUsS IO JUCIUIUIMHE (MOJIYII0) 3a
OTIpeIeJICHHBIN nepuo 00ydeHus (CeMecTp) v MPOBOAUTCS B opMe 3aUeTa.

a) HﬂaﬂﬂpyeMble PE€3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEeACTBA AJIA IIPOBECACHUS l'lpOMe)KyTO‘IHOﬁ aTrrecranum:

CrpyKTypHBII
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeIcTBA
KOMITETEHIINH
OK-4 criocoGHOCTBIO coOMpaTh, 00pabaThIBaTh C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHIM U HHTEPIPETUPOBATH HEOOXOAUMbIE TaHHBIE IS
(hopMUPOBaHUS CYXKJIEHHUH 110 COOTBETCTBYIOIUM COLUAJIbHBIM, HAYYHBIM M 3THUECKUM MpobiieMam
3HaTh — MeToAbl cOopa HHPOPMAIUH IlepeueHb TEOPETUYECKUX BOMPOCOB K 3a4ETY:
ba3bl JaHHBIX ¥ 3HaHUH; KCToJb30BaHre DBM u ceTeld B HAy4YHbBIX UCCIETOBAHUSX.
KommnbrorepHas nuteparypHas npopadboTka, OMOIMOTEYHBIA U MMAaTCHTHBIN TTOUCK.
KomnbroTep Kak CpeJiCTBO yNpaBJI€HUs SKCIIEPUMEHTOM, CUCTEMbI cOOpa M 00pabOTKH JaHHBIX.
Ymerb — TMpUMEHATh U  O0OOCHOBBIBAThH IIpakTraeckue 3a1aHus
COOTBETCTBYIOLIUE METOMAbI [UIs 1. PaGora c O9NEKTPOHHBIMH YYE€OHMKAMHU U3 CIHCKa
ONTUMAJILHOTO cbopa OCHOBHOH U JIOIIOJHUTEIbHOM JIUTEPATYpBHI.
uHdopmanuu B obnactu 2. 3HAKOMCTBO C CHCTEMOM aTeHTOOOPa30BaHusl.
oOyueHus 3. 3HAaKOMCTBO €O CIpaBOYHOM JuTeparypoir mo Autodesk
Inventor u KOMITAC-3D.
Brnaners - HaBBbIKOM cOopa 1 06paboTKH UH(OpMALUU 3agaHus Ha pelleHue 3a/1a4y U3 npodeccuoHanbHOM 001acTi
B 00J1aCTH TEXHOJIOTHYECKUX MAIIUH U [TaTeHTHBIN MOUCK MO 33JaHHOMY TeXHOJOoruueckomy npoueccy. Ilorck unpopmannu B
o0opyaoBaHus OTKPBITBIX MCTOYHMKAX IO 3a/laHHOMY TEXHOJIOTHYECKOMY Ipoleccy. AHaau3 coOpaHHOU
UHpOpMaIUU U pa3paboTka ajJroputMa paboThl MO COBEPIIEHCTBOBAHMIO TEXHOJIOTHYECKOTO
IIPOLECCA U3TOTOBIIEHHS IETANIH.

OIIK-3 criocoOHOCTBIO noJry4aTtb U O6pa6aTBIBaTI:> I/IH(I)OpMaI_[I/IIO U3 pa3JINYHbIX HCTOYHHUKOB C UCIIOJIb30BAHUCM COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TeXHOHOFHﬁ,
IMPUMCHATH NPUKIIAIHBIC ITPOTPAMMHBLIC CPEACTBA IMTPHU PCHICHUN TPAKTUICCKHUX BOIIPOCOB C UCIIOJIb30BAHUCM IICPCOHAJIBHBIX KOMIIBIOTCPOB C MIPUMCHCHUCM
IIPpOrpaMMHBIX CPCIACTB 06]1161"0 1 CIICHHUAJIBHOT'O HA3HAYCHUS, B TOM YUCJIC B PCKUMC YIAJICHHOTO NOCTYIId

3HaThb | - NPHUHOUIBI U ONTUMAJIBHBIC aJITOPHUTMEIL

HCpCLICHB TCOPCTUYCCKHUX BOIIPOCOB K 3a4CTY:




CrpyKTypHBIH

AIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbBIE CpEACTBA
KOMIETCHITUU

perieHus 3a1a4 HaJexKHOCTU 0bopynoBanus ¢ | 1. [IpoexkTupoBanue TeXHUYECKUX 0OBEKTOB HA COBPEMEHHOM YPOBHE.

HCIIOJIb30BAHUEM KOMIIBIOTEpA 2. Ilpaktrueckas peanu3amus IeJIed U UAel aBTOMAaTH3allud MPOCKTUPOBAHMS, KaK CIOCO0
MOBBIIICHUS TPOU3BOAUTEIIBHOCTH TpyJda HWHXKEHEPHO-TEXHUYECKUX PAOOTHUKOB 3aHITHIX
MIPOCKTUPOBAHUEM.
3. [IpoGnembl co3/1aHus U YCIEIIHOM SKCIUTyaTalluy TEXHOJIOTUYECKUX MalIUH.
4. Knaccudukamusi Mojeneill, HCHOJb3yeMbIX B TEXHUKE: HH)XKEHEPHO - (U3NYECKHe,
CTPYKTYpHBIE, T€OMETPUIECKUE, HHPOPMAITHOHHBIE.
5. OcHoBHbIE cBoMcTBa Mozeneil. llenm u 3agauMl  KOMIBIOTEPHOTO MOJIEIUPOBAHUS.
CrpykrypHas ontumu3anus. [lapamerpudeckas OonTUMU3AIINS.
6. CopnepkaHWe OCHOBHBIX 3TallOB KOMITBIOTEPHOTO MojaenupoBaHus. OCHOBHBIC JTambl U
MOJIXO/IbI K pealin3allii UMUTAI[MOHHOTO MOJIEIMPOBAHUS.
8. UTo moHMMaeTcs moJ1 3aBUCUMOCTAMU U OTpaHUYeHUsIMU dcku3a? [IpuBeauTe mpumepsl.
9. Uro moHMMaeTcs MOJ KOHCTPYKTUBHBIM 3jeMeHTOM? Ha3oBHUTE BHIIBI KOHCTPYKTHUBHBIX
3JIEMEHTOB.
10. IlpuBeauTe npumMepbl KOHCTPYKTUBHBIX 3JIEMEHTOB B BBITIOJIHEHHOU padoTe.
11. Yem paznuyaroTcst onepanuu 00beUHEHHs], BHIYUTAHUS U NIEPECEUCHUS] KOHCTPYKTUBHBIX
3JIEMEHTOB?
12.YTo Takoe mapamMeTpUyECKHil MOAXOJ K CO3JaHUI0 MOJIENEH AeTaieil, mapameTrpuyeckas
JeTann?

YmMmets - pelath 3a/1a4yu HaJEe)KHOCTU IIPU [TpakTuueckue 3a1anus

HCITIOJIb30BAHNH KOMIIBIOTEpaA

[Tonyunts oOmMe cBeaeHus O pabOTe MO CO3JAHUI0 TPEXMEPHBIX TBEPAOTEIbHBIX
Mojeneii aetaneii B cucreme Autodesk Inventor. M3y4uTh 0OCHOBHBIC BO3MOKHOCTH CHCTEMBI 110
co3ganuio mojenei aeraneil. [lo mpeacraBneHHOMY uepTexy coznath 3D Mmonens geranm.




CrpyKTypHBIH
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH
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BJ'IaI[eTB - HABBIKOM PEHICHUA COOTBCTCTBYIOIIUX 3a1a4 3a,I[aHI/IH Ha pCIICHUC 3a4a4 13 HpO(bCCCHOHaHBHOﬁ oOmacTu
B cpene Autodesk Inventor

[Tonmyuntes mpakTHueckue HaBBIKU dS(PPEeKTHBHON pabOTBl MO TOCTPOCHUIO U
penaktupoBanuto neraneid. [lo mpeacraBnmeHHoMy ueprexy co3farh 3D monens aeranu 3a
HaAauMMCHBIIICC KOJIUYCCTBO onepauﬂﬁ. Ha3unauuts MaTcpHrai, OoIpcaACINTb MaCCOBO-LICHTPOBLIC
XapaKTCPUCTUKU ACTAJIH, (pI/I3I/I‘-IeCKI/Ie CBOMCTBA.




CrpyKTypHBIH
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH
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SECTION A-A
@ 30

3HaTh

OIIK-1: cnocoGHOCTBIO BBIOMPATh aHATUTHUECKUE U YUCIICHHBIE METO/IbI IIPU pa3paboTKe MaTeMaTHYeCKUX MOJIeNeil MallliH, IPUBOJIOB, 000PYAOBaHUS, CUCTEM,
TEXHOJIOTMYECKNX IPOLECCOB B MAIIMHOCTPOECHUHU

| - ocHoBHbIe CAIIP 114 pemenus

HepequL TCOPCTUYCCKHUX BOIIPOCOB K 3a4CTY:




CrpyKTypHBIH

AIIEMEHT [Tnanupyemble pe3yabTaThl 00ydSHHS OrneHovHbIE CpPECTBA
KOMITCTEHITHH
MPOEKTHO-KOHCTPYKTOPCKHUX 3a7a4 1. Cocras u ctpykrypa CAIIP.

2. Crpykrypa nporecca cozmanus CAIIP.

3. Texnudeckoe 3a/laHie HA TIPOSKTHPOBAHUE MPOU3BOJACTBEHHOTO 00BEKTa. TeXHIUECKUE
YCJIOBHS HA CTPOUTENFHOE TIPOCKTUPOBAaHUE. TEeXHUUECKUE YCIOBUS HA TIOJKITIOUSHHE.

4. DBa3zoBble W JOIOJHUTENBHbIE BO3MoxkHOocth Autodesk Inventor, KOMIIAC-3D,
MPUHIMI  TPEXMEPHOTO TBEPJOTEIHLHOTO M IOBEPXHOCTHOTO IMapaMETPUICCKOTO
MIPOCKTHPOBAHUS.

5. CraauiHOCTh NMPOEKTHPOBAHMS, OCHOBHBIE TpeOOBaHMS K O(QOPMIICHUIO NMPOEKTHOU U
paboueit nokymenrtanuu, crannaptel ECKJ u CITJIC.

6. Pe3pOoBbIe coeqrHEHUS. DIeMEHTHI pe3b0bl. THmbl pe3nd. M300pakenne n 0003HaYeHNE
pe3bOBL.

7. CpapHble coeMHEHHs. THUIBI CBApHBIX cOoeMUHEHHH. M300pakenne n o003HauYeHNUE UX
Ha YepTexe.

8. Emmnas cucrema xoHcTpykropckoi gokymentanuu (ECKJI). Tunbl 1okyMeHTOB. DCKH3,
pabounii ueprexxk. OCOOEHHOCTHU BBIOJIHEHHUS.

9. Kaxkue BUJbI KOMIIOHEHTOB MOTYT BXOJIUTh B COCTaB COOPKHU?

10. [Tepeuncnure OCHOBHbIE CBOWCTBA KOMIIOHEHTOB COOPKH.

11. Kakue meTo 161 COOpPKH OBLIN MUCIIOJIB30BAHBI MPU BBHITTOJTHEHUH PabOTHI?

12. Yto moHMMaeTCsl 10| 3aBUCUMOCTSIMU (OIPaHHYCHUSIMH ) COOPKHU?

13. Kakue BubI 3aBUCUMOCTEH OBLIIM MCIIOIb30BAHBI IPU BBIOTHEHUH PaOOTHI?

14. Kakum o0Opa3om MoAenupyeTcs IBUKEHHE JeTael B coopke?

YmeThb - MPUMEHSTh U 000CHOBBIBATH KOMIBIOTEPHBIE [TpakTuueckue 3ananus

IIporpaMmal U1 pCHICHUS 3a/ia4

Pa3zpaborares 3D monenu neraneil, BXxoadmux B cOopouHblii y3en. CoOparh cOOpKy c
UCTIONIb30BaHUEM compspkeHuil. OGopMUTh COOpPOUHBIM UYEepPTEK K COOTBETCTBYIOIIYIO
TEXHUYECKYIO JOKYMEHTAIIHIO.




CrpyKTypHBIH

DJIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbBIE CpEACTBA
KOMIICTCHIINU
Bnanets - HaBbIKAMH aBTOMAaTH3UPOBAHHOTO pacyera u 3anaHus Ha pelIeHue 3a1a4d u3 npodeccuoHaIbHOM 001acTH
MPOEKTUPOBAHUS JICTAIC U Y3JIOB
METaJTypruueckoro o0opynoBaHus 1000 [TomyuuTs obmIHe cBeeHUS 00 UCTIOJIB30BaHUN METO1a KOHEYHBIX d1eMeHTOB (MKD) s
CII0KHOCTH pacuera Ha MPOYHOCTh M JKECTKOCTh OTACIBHBIX JIeTaleii U COOPOYHBIX Y3JIOB B CHCTEME

Autodesk Inventor. ITo ueprexxy obiero paspadborars 3D momenu nmeraneii u 3D cOGopky

YCTPOMCTBa, CO37aTh COOPOUYHBIN YepTexk M crierudukauio. [IpousBecTn pacyer Ha MPOYHOCTH
B Autodesk Inventor.

Tom: Koscbd, 3anaca rposocTi
Eariuia; i
21.12.2016, 155333
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CrpyKTypHBIH
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

OIIK-3: crmocoOHOCTHIO MOy4YaTh U 00padaThiBaTh HHMOPMAITUIO U3 PA3IMYHBIX UCTOYHUKOB C UCTIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOJIOTH,
MIPUMEHSAThH NMPUKIIATHBIE POTPAMMHBIEC CPEJICTBA MPU PEIICHUH MPAKTHYECKUX BOIMPOCOB C MCTOIH30BAHUEM MEPCOHATBHBIX KOMITBIOTEPOB C MTPUMEHEHUEM
MIPOTPAMMHBIX CPEJCTB OOIIETro M CIEeNUaIbHOTO HA3HAYEHHUS, B TOM YHCJIE B PeXKUME YTAJICHHOTO JOCTYyIa

3HaTh

- COBPEMEHHBIE METO bl Pa3padOTKH
TEXHOJOTMYECKHUX MPOLIECCOB U3rOTOBJIECHUS
n3JIeuii 1 00BEKTOB C UCIIOIb30BaHnEM DBM

oakswdE

18.

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

[TepeueHb TEOPETHUECKUX BOIIPOCOB K 3aUETYy:

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

Omnepatopsl. MeTo b1 pacuera.

Komanap! co3nanus nzoopaxkenns. Komanapl paboThI ¢ 4epTEKOM.

Komannp! ynpasienust nzoopaxenuem. KomaHpl pe1akTHPOBaHUS N300paKEHHIA.
Koman sl npocTaBieHus pa3smepos.

AJNTOPUTM MOJIETHPOBAHUS HAIMPSHKEHHO-1€(OPMUPOBAHHOTO COCTOSHUSL B Cpele
Inventor.

. [IpencraBienue nmpoexTa ¢ NOMOIIbIO (GOTOPEATUCTUYHBIX H300paKEHUH.
16.
17.

AnnmManus paboTsl IpoeKTHpyemMoro ycrpoiictea B Autodesk Inventor, KOMITAC-3D.
OdopmieHue  KOHCTPYKTOPCKOM  JTOKyMEHTalluu HA  TPOEKT  COIJIACHO
COOTBETCTBYIOILIUM CTaHAAapTaM.

OcHOBHBIE THUINBI HMHXEHEPHBIX PACUETOB CPEJICTBAMU COBPEMEHHBIX CHCTEM
ABTOMATU3UPOBAHHOTO MPOEKTHUPOBAHHSL.

YTo noHMMaeTcs MoJ METOA0M KOHEUHBIX JIEMEHTOB?

OcHOBHBIE THIIBI KOHEUHBIX JIEMEHTOB.

Kakue napameTpbl onpeAesisitoT MaTepuan AeTaiei?

Kakue mapameTpbl MOXHO BBIBOJUTH B TapaMETPHUECKOM TabnuIle it TpocMoTpa’?
Urto Takoe kod(h(ULIMEHT 3amaca MPOYHOCTH MaTepuana?

UTto Takoe mpeaen MpoYHOCTH MaTepuana?

UTto Takoe mpeaen TeKydecTn Marepuana’?

Kak 3amarotcs ycnoBust 3aKperieHus] KOHCTPYKIIHH?

Buner koHTakTOB B cOOpKe?

OObsiCHUTE TIOHATHS, WCIOJNb3yeMble TIpU aHaldW3e pe3ylbTaTOB pacyera:




CrpyKTypHBIH

JJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH
SKBUBAJICHTHOE HaNpspKeHue 1o Musecy, ko3 duiuenT 3amaca npoyHOCTH, CMEIICHHUE,
nedopmarus’?
YmeTh - IPUMEHATh U 00OCHOBBIBATH [IpakTrueckue 3aganus
COOTBETCTBYIOILIUE METO/IbI
N3yunth ocHOBHBIE CLIOCOOBI MOCTPOEHUS] KOHEYHO-3JIEMEHTHOM CETKU, 3aJaHUsI CBOWCTB
Marepuana, TPaHWYHBIX YCIIOBHMI, Harpy3oK, KOHTaKTOB, aHaJIM3a pPeE3yJbTaTOB pacyeTa.
[TonyunTs npakTHuecKkue HaBbIKM A(PGHEKTUBHON pabOThl MO pacyeTy JeTajiell Ha MPOYHOCTh
MKD. OueHuts pe3ynbTaThl padoThI.
4 B8 S nsiu bl @ T, D
e iy o e | O P
Bnaners - HaBbIKaMM pa3padOTKU TEXHOIOTMYECKUX 3agaHus Ha pelleHue 3a/1a4y U3 npodeccuoHanbHOM 001acTi

MPOLIECCOB U3TOTOBJICHUSI OOBEKTOB C
HUcroas30BanneM DBM

P33pa6OTaTL TEXHOJIOTUYECKUI nmpouecc M3roToBJICHHUA A€Tallu, CO34AaTb 3D MOACIb,
IMPOU3BCCTHU paCUYCT ACTAJIN HA TPOYHOCTDH MKQ, COCTaBUTDH OTYET O HpOHeHaHHOﬁ pa60Te.




6) HOpﬂ)IOK NMpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalluid, MOKa3aTeJu U KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecranuAa 10 AUCHHUIIIINHE <<KOMHBIOTepHBIe TCXHOJIOTMHU B HAYKC H
IIPOU3BOJICTBE» BKIKOYACT TEOPETUYECKUE BOIIPOCHI, MO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHUS
O6yT-IaIOIIII/IMI/IC$[ 3HaHI/If/'I, N IMPAKTUUYCCKUC 3alaHUA, BBIABJIAIONIMEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHHUH U BIIaJICHUH, TPOBOAUTCS B (hopMme 3aueTa.

Ilokazarenu u KPUTCPUH OLCHUBAHUSA 3a4CTa:

«3a4TeH0» — OOYydJaloUmMiiCs TIOKa3bIBACT CpPEAHUH YPOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIU .

«He 3aYTeHO0» — Pe3y/bTaT 00yUYEHHUs HE JOCTUTHYT, CTYJIEHT HE MOXKET [M0Ka3aTh 3HAHUS
Ha ypPOBHE BOCIPOU3BEACHHUSA U OOBSACHEHHS MHPOpMAIMK, HE MOXKET I0Ka3aTh
MHTEJJIEKTYyaJIbHbIe HaBBIKU PELIEHUs MPOCTHIX 3a/1ad, HE MOXKET MOKa3aTh 3HAHUSA Ha YpOBHE
BOCITPOM3BE/ICHUS U 0OBSICHEHHSI HH(OPMALIKH.



IMPUJIO)KEHUE 3
MeToauyeckye yKa3aHHUs 110 BBINOJIHEHHIO IPAKTHYECKHUX 3aJaHU

[IpakTrueckue 3a1aHus MO MOCTPOEHUIO TBEPAOTENBHBIX IETANIEH, Y3JIOB U UX PACUETY B CPENIE
Komrmac nnu HBEHTOP BBIMOJIHSIOTCS MOATAITHO HA MPAKTUYECKUX 3aHATUSX U CIAFOTCS B KOHILIE
3aHATUN.

Bo Bpems 3aHATHI HY)KHO OU€Hb BHUMATENBHO CIIyIIaTh, CJIEAUTh HA SKpaHe MPOEKTopa
[IOCIIE10BATENbHOCTD co3anus aetaneil B CAIIP 1 moBTOpATH 3a mpenojaBaTesieM 3a CBOUM
KOMIIBIOTEPOM. B cilydae BOZHUKHOBEHUI BOIIPOCOB WM 3aTPYAHEHUI IIPU BBIIOJIHEHUU
paboThI, 00PATUTHCS 3a MOMOILBIO K IIpernogaBaTento. JJoMa jxenarenbHo Tak Ke 3aHUMaThCs
CaMOCTOSITENBHO, UCIIOJB3YS PYKOBOJICTBA MOJIb30BaTENs U yueOHbIe MaTepransl Autodesk
Inventor, Kommnac, nis Hanty4Iiiero 3akperuieHrs HaBbIKOB ocTpoeHus u pacuetoB B CAIIP.

OOmmit mopsaok BeimosHeHust padot B Autodesk Inventor

1. 3amyckaetcs nporpamma Autodesk Inventor.
2. Co3snaercs HOBBIN TPOEKT "MIMs poekTa" B Marike nojab30BaTedsl.
3. Co3spnaercs Moiellb IEPBOM JETaNM:

1. Pucyercs 3cku3 u co3aaercs MepBblid ICKU3HbIN KOHCTPYKTUBHBIN
AJIEMEHT, KOTOPBI Oy/IeT SABISITHCS Oa30BBIM.
2.  Mopenp nerany TOMOHSAETCS PYTUMH SCKU3HBIMU dJIEMEHTAMU:
BBIPE3aMHU, BHICTYIIAMU U T.II.
3. DopMHUPYIOTCS TUIIOBBIE AJIEMEHTHI: (PACKH, CKPYTJIEHHSI, OTBEPCTHSI,
pe3bObI U T. 1.
4. Moaenb AeTaiu COXpaHsAeTcs B paboueM MPOCTPaHCTBE MTPOEKTa B aiine ¢
pacuupenueM .ipt.
4. AHAJIOTUYHO CO3/1aI0TCS APYrUe AeTalu y3ia.
5. OcymiecTBisercs 0T4ET Mo paboTe Mpeno1aBaTeto.

OcHoBHBIE TIOJIOKEHUS IO Havyay paboTsl B UHBeHTOP

Autodesk Inventor — CATIP cpearero ypoBHs, peaHa3HAYCHHAS /IS TPEXMEPHOTO
TBEPAOTEIHHOTO MOJICTUPOBAHUS TEXHUUYECKUX OOBEKTOB.

Cucrema no3BoJIseT Cco3aaBaTb MOJACIIM OTACIIbHBIX z[eTaneﬁ, OCYIICCTBJIATD C60pKy CJIOKHBIX
U3ASIIMN U3 MHOXKECTBa ,I[eTaJ'Ieﬁ, MOJIy4aTb YCPTCIKU JeTaneu u C60p0‘lHBIX Y3J10B, ITPOU3BOANUTDH
PacCUYCThI Ha ITPOYHOCTD, a TAKIKC PCHIATh MHOKCCTBO APYI'UX 3a1a4 IMPOLEeCcCa IIPOCKTUPOBAHUS.

JAETAJIb — tpexmepHas TBepAOTeNbHAsA MOJIENb OTAEIBHOM JIeTall TEXHUYECKONW CUCTEMBI,
BOoCIpuHUMaeMas B cucteme Autodesk Inventor kak eauHbIii 00bEKT, KOTOPBI MOKET BXOIUTH B
cocTaB COOpKH.

TBepI[OTeJ'ILHI)Ie JA€Talln O0OBIYHO MOJIYy4arOT Ha OCHOBC 3aMKHYTBIX IIJIOCKUX KOHTYPOB IIYTCM HUX
BbIIaBJIMBAHU, BPAIICHUA, IIPOABHUIKCHUS 110 TPACKTOPUH, IICPEMCUICHUS 110 CCUCHUAM. TaK,
HaIlpuMEp, BbIIABJIIMBAHUCM OKPYKXHOCTU MOJKHO IMOJIYYUTHb HUJIIMHIP. Tort xe MUIIMHAP MOXKHO



MOJIYYUTh BpAIICHUEM MPSIMOYTOJIbHUKA BOKPYT ero ctopoHbl Ha 360°. Tlocne co3znanus
TBEPJIOTO Telia ero (opMy MOKHO YTOUHSATh, UCTIONB3YsS KOMAH bl PEIAKTUPOBAHMUS.

Mogenu aeraneii coxpanstores B (aitnax ¢ pacmuperHueM . ipt.

DCKHU3 — 3TO TEOMETPUYECKOE H300pakeHUE, CO3JAHHOE U3 OTPE3KOB MPSIMBIX, YT, OKPY)KHOCTEH,
KpUBBIX JIMHUH. Paznuyarot mockue win 2D 3cku3sl v mpocTpancTBeHHBIC UK 3D 3CKU3bI

DCKU3BI UCIIOJIB3YIOTCS B KAUECTBE OCHOBBI I CO3/aHUS U PENAKTUPOBAHUS MOAEIU
TBEPIOTEIBHON JIETaNIN.

CyllecTBYIOT ClIEYIOLIME BUbI IIJIOCKOCTEH JUIsl CO3/1aHUS ICKU30B.

1. [Tnockoctu XY, YZ, XZ npoctpaHcTBa NPOEKTUPOBAHUS.
2. JIroObIe TpaHy CYHIECTBYIOMIMX TBEPAOTEIHHBIX 0OHEKTOB.
3. CriennanbHble paboune IOCKOCTH, TPEIBAPUTENBHO TOCTPOCHHbIE

cpencTBamu cucTeMbl. HOBYIO pabodyro MI0CKOCTh MOKHO TTOCTPOUTH, HCTIONB3YS TPaHU,
pedpa, BepIIMHBI TBEPAOTENbHBIX 00BEKTOB, CO3/IaHHBIE paHee padoure IIOCKOCTH, OCH
Y TOYKH, & TAKKE OCU U TJIOCKOCTH CHCTEMbI KOOP/IMHAT.

B naugane pa®oTel MO CO37aHUIO0 HOBOM JETANN MJIOCKOCTHIO ACKHU3a OOBIYHO CTAHOBUTCS
mockocTh XY. B manpHelmem, B KauecTBE IIOCKOCTH CKM3a MOXKET ObITh BRIOpaHa Jiro0ast
IpaHb CYHIECTBYIOIIEH AeTaal WK paboyasi INIOCKOCTh, PACOJI0KEHHAs B IPOCTPAHCTBE
MIPOU3BOJILHBIM 00pa3oM.

CriocoObI MOCTPOCHUS TEOMETPUICCKHUX IIEMEHTOB
MOo:KHO MCTIONB30BATh JIBA CIIOCO0A TIOCTPOCHHS 3JIEMEHTOB (TOYEK U JIMHHI) CKH3a.

1. Hcnonp3oBanue CTaHIAPTHBIX HHCTPYMEHTOB ITOCTPOCHHS
T€OMETPUYECKHUX MTPUMHUTHUBOB: OTPE3KOB MPSMBIX, YT, OKPYKHOCTEH, MHOTOYT'OJIbHUKOB
H T.JI.

2. [IpoeuupoBanue pedep, BEpIIHH, KOHTYPOB UMEIOLIUXCA JeTaleil Ha
IJIOCKOCTh ACKU3a ¢ MOMOIIbI0 CTHIIN JTUHUNA ICKU3a

OTansl CO3JJaHus OCKH3a

Pa6oTta mo IMOCTPOCHHIO 3CKH3a p8.36I/IBaeTC$I Ha HCCKOJIbKO 3TaIlOB, Ha KA’KJIOM M3 KOTOPBIX
MMPOUCXOAUT MOCTCIICHHOC YTOUHCHUEC pa3MCPOB U q)OpMLI OCKH3a.

1. [TepBoHauanbHO CO3/1aI0T MPUOIMKEHHYIO (POPMY KOHTYPOB ICKH3A C
MTOMOIIBIO0 «MBIIIH». B mporiecce co3anus 3cku3a Ha OOJBIIYIO YacTh €ro AIEMEHTOB
ABTOMATUUYECKU HAKJIQ/IBIBAIOTCS OTPAHUYCHHUSI.

2. 3arem HaKJIaJAbIBAIOT JOIMOJIHUTCIIbHBIC OTPAHNYCHUSA HA 3JICMCHTBI 5CKU3a,
CBA3BIBAIOIIUEC BCC TCOMETPHUICCKUC DJICMCHTBI B OJTHY KOHCTPYKIIHIO. IlIocne aToro
NEepEMCIICHUEC OTACIIBHBIX 3JICMCHTOB HC NOJKHO ITPUBOAUTH K UCKPUBJICHUIO (I)OpMLI
9CKH3a.



3. Ha 3axitounTesibHOM 3Tarne 3a1arT pa3Mepsl (pa3MepHbIE OrPAHUYEHUS),
o0ecreunBaroIe OKOHYATEIbHbINH BUJI 3CKU3A.

Coznianue MoJieNy TBEPAOTENbHOM eTain

Co3anue MoJiesn TBEpIOTENbHON AeTaIi HAUMHACTCA Cpa3y MOCIE 3aKPbITHS CPEIbl IOCTPOCHUS
JCKM3a.

OO0uue cBeeHNsl 0 KOHCTPYKTUBHBIX 3JIEMEHTAX

TBeproTenpHas MOJiENb JETaId COCTOUT U3 KOHCTPYKTUBHBIX 2JIEMEHTOB. Bce KOHCTpYKTUBHbBIE
AJIEMEHTHI JIETaIl 0TOOpaXkaroTcs B Opaysepe mozaenu. Tak MUITUHAPUYECKUMA
MHOT'OCTYIIEHBIATBIN BaJl, TOJY4EHHBIA OJHON ONepaueil - BpalleHueM 3CKU3a, MOXKET
paccMaTpuBaThCs Kak JeTajlb, COCTOSIIAs U3 OJTHOTO KOHCTPYKTUBHOTO 31emMeHTa "Bpamenue 1".
Ecnu Ha Baiy BBIIOJIHSETCS MIIOHOYHBIN 1143 — TO 3TO BTOPOW KOHCTPYKTUBHBIN 2JIEMEHT
netany. Gacku Ha KPOMKaxX Bajla — TPETUH 2JIEMEHT U T.J. KOHCTpYKTUBHBIM 3JIEMEHTOM MOKET
SIBJIATHCS HE TOJIBKO YacCTh JIETAJIH, HO U pa3IMuHbIe "HEBEIIECTBEHHBIE" 3JIEMEHTHI, UT'PAIOILIHE
BCIIOMOTATENbHYIO POJb, HAIPUMED, TOTIOJHUTENbHAs paboyas MIOCKOCTh JUIsl TOCTPOSHUS
ACKHM3a KOHTYpa IIMOHOYHOIO Ta3a.

B3aumoiercTBre Y)CKU3HBIX DJIIEMEHTOB

HpI/I CO3aHNU 3CKU3HBIX DJICMCHTOB HeO6XO,ZII/IMO YKaSBIBaTI), KakK HOBBIfI DJICMCHT 6y21€T
BSaI/IMOJIeI\/'ICTBOBaTI) C }IpyFI/IMI/I paHee CO3JaHHBIMU KOHCTPYKTI/IBHI)IMI/I DJICMCHTAMU. MO)KGT
OBITH TPH BUJIA TAKUX B3aUMOICHCTBHIA.

& OO6Obveaunenue (Join). IIpu BEIMOIHECHUH ONICPAIIUH OO MHEHNS HOBBIN SCKU3HBIN 2JIEMEHT
00benuHseTCs (CITUBACTCA) C IPYTUMH DJIEMEHTAMH JICTaJIH.

& Beruuranue (Cut). [Ipy BeIUMTaHUM SCKU3HOTO AJIEMEHTA OH yaIseTcsl ¢ 00pa3oBaHUEM
MOJIOCTH HAa MECTE €T0 MEePECEUCHUs C IPYrUMH dIeMeHTaMu. [Ipy BBIYUTaHUH TUITHHAPA
MO>KHO TIOJTYYHTh IMJIMHAPHYECKOE OTBEPCTHE B TBEPIOM TEJIE.

B Ilepeceuenue (Intersect). [Ipu mocTpoeHnn mepeceyeHust OCTaETCs TOJIBKO Ta YacTh
ACKU3HOIO AJIEMEHTA, KOTOPast ABJIAETCS OOIIeH ¢ APYTUMU dIIEMEHTaMHU.

Tunossie KOHCTPYKTHBHBIC 3JICMCHTLIL

TunoBble (MHOTOAA UX HA3BIBIOT pa3MelaeMble) KOHCTPYKTUBHBIE JIEMEHTHI CO3aI0TCs Ha 0a3e
y’K€ CYHIECTBYIOIIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, TO3TOMY BCE OHU SIBISIOTCS 3aBUCUMBIMU
aneMmenTamu. [lpu ynanennu 6a30BOro 31eMeHTa THIIOBbBIE JIEMEHTHI yaansatorca. OHu He
TpeOYIOT A7l CBOETO MOCTPOESHHS MPEABAPUTEIBHOTO CO3aHMsl 3cKu3a. Tak, Hampumep,
TUTIOBBIM KOHCTPYKTUBHBIM 2JIEMEHTOM SIBIsiETCs (packa, CHUMaeMasi C OCTpOi KPOMKH
ACKU3HOTO AneMeHTa. 1o cyTu, TUIIOBBIE IIEMEHTHI OTPAXKAIOT ONEPALMU PEJAKTUPOBAHUS
TBEpPAOTENBHBIX JeTalleii: CHATHE (acoK, CKpyriieHue, 100aBlIeHne OTBEPCTH I, Hape3aHue
pe3b0bl, pazpe3aHue aeTanei u ap.



Maccusnl

KOHCprKTI/IBHbIe 9JICMCHTEI, OTHOCAIIUCCA K MaCCUBAM, UCIIOJIB3YIOTCA IJIS1 pa3MHOKCHUA
CYLIECTBYIOIIMX KOHCTPYKTUBHBIX 3JIEMEHTOB JIETAIIH, a TAKXKe Tell. B pe3ynbrare nosyyaercst
MHO>KECTBO 3JIEMEHTOB. JIt000H 3JIEMEHT U3 MOJIYy4EHHOIO MHOKECTBA MOYKET ObITh MOJABIIEH, U
He OyzieT 0ToOpakaThCs B MOJICIIN.

[IpssMoyrompHeIi MaccuB. 1IpsIMOYTOJIBHBIN MAaCCUB CO3/1a€TCA U3 CYLIECTBYIOLIUX
KOHCTPYKTUBHBIX 3JIEMEHTOB HJIM TeJI. MOKHO CO3[aTh KaK OJTHOMEPHBIN, TaK U IBYMEPHBIN
MacCHB.

Kpyrosoii MaccuB. B kauecTBe ocu KpyroBoro MaccuBa MOT'YT BBICTYNATh pedpa 1 ocu
KOHCTPYKTHUBHBIX 2JIEMEHTOB.

3epkanbHOE 0TOOpakeHUE. 3epKabHOE 0TOOpaKeHNE KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHUTEJILHO BBIOPaHHOM MIIOCKOCTH. B KauecTBe MI0CKOCTH 0TOOpakeHUs MOKHO BBIOpATh
pabouyro IOCKOCTH, JIN0O JII0OYIO TPaHb JIeTaju.

Paboune rnemMeHThI

K pabounm anemeHTam OTHOCATCS paboyasi INIOCKOCTh, paboydas och, paboyasi TOUKa U
noJsib3oBarenbckas cuctema koopauHat (I1CK).

Paboune di1eMeHTHI SIBISIOTCS BCIOMOTaTEIbHBIMA OJICMECHTAaMU, UCIIOJIB3YEMBIMHU IIPEKIAC BCETO
JUISL IOCTPOEHUSI 3CKU3HBIX KOHCTPYKTUBHBIX 31eMEeHTOB. CyIlleCTBYET MHOKECTBO CIIOCOOOB
CO3/IaHus pabouuX 7eMeHTOB. JJI1 cO3/1aHus TOUEK, OCeH U TIIIOCKOCTEH MOYKHO MCTIOJIb30BaTh
BEPIINHBI, peOpa, TPaHH CYIIECTBYIONINX KOHCTPYKTUBHBIX MJIEMEHTOB, a Takxke ocu X, Y, Zu
mockocTd XY, YZ, XZ cucremsl KoopauHat. Tak, Hanmpumep, padodast III0CKOCTh MOKET OBITh
MoJIydeHa CMEIICHUEM TpaHu TeJa win miockocTu XY, YZ, XZ Ha 3ajaHHOE pacCTOsTHUE.



