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1. llesu u 3212494 AU CIUILIHHBI

[enb ocBoeHUs qucuMILIMHBL "3D MonenupoBanue U NPOTOTUIUPOBAHUE" —
dbopMUpOBaHHUE Y CTYICHTOB KOMIUICKCA 3HAHWUW, YMEHHUI W HaBBIKOB: * co3manwus 3D
MOJieJIel U MPOTOTUIIOB MPOMBIIIUICHHBIX U3ICIUM U MEXaHU3MOB; * TEXHOJIOTUU
00paTHOTrO MHKUHUPUHTA MPU MPOESKTUPOBAHUY U3IETUMN JIsl 00CITYyKUBaHUSI TIPOLIECCOB
B MIPOMBIILJICHHOCTH; ® UCIIOJIb30BaHUS HA TPOU3BOACTBE U B KOHCTPYKTOPCKOM
NEeSATeIbHOCTH TEXHOJIOTUM MMOCIOMHOTO HAILJIABJICHHUS; ® UCIIOJIb30BaHMS HA TPOU3BOJICTBE
U B KOHCTPYKTOPCKOM JEATEIbHOCTH TEXHOJIOTUH JIA3EPHOU cTepeoauTorpadu;
BO3MOXKHOCTEW KOHTAKTHOTO M O€CKOHTAKTHOT'O TIepeBojia B IIU(POBOI U BEKTOPHBIN BHUIbI
peaNbHBIX TPOMBILIIEHHBIX U3IEIUI, B TOM YHCIIE ISl JalbHEUIEeH MOAEPHU3ALNU U
nocjeayoIiei 00padboTKu METoAaMU MEXaHUYECKOW 00pabOTKH M aINTUBHBIX
TEXHOJIOTMH. 3a/1a41 OCBOCHHUSI IUCIUILIMHBL: ® OBJIaICHUE HA TPAKTUKE METOJIaMHU
MOCTPOEHUS MPOTOTUIIOB U3JEIUN PA3ITUYHON CIO0XKHOCTH C UCOJIb30BAHUEM TEXHOJIOTUU
MOJIEJIMPOBAHUSI METOJIOM TocioiHoro HariaBineHus: (FDM) u texHonoruu nazepHou
crepeonutorpadum; * u3yueHrne cnocoO0B co3aHus MU(POBHIX U BEKTOPHBIX KON
u3JIeNnid, pabouero MHCTPYMEHTA U ObICTPOU3HAIIMBAIOIIUXCS JeTalel 0e3
UCII0JIb30BaHMSI KOHCTPYKTOPCKOM JOKYMEHTAIIUU; * COBEPILIEHCTBOBAHNE HABBIKOB
pabotel ¢ coBpeMeHHbIMU CAD cucremamu st pazpadbotku 3D monenei,
peaHa3HAYEHHBIX JI peaii3allii TEXHOJIOTHYECKUX MPOIIECCOB MOCIONHOTO
HapalluBaHusl.

Kparkoe cogepkaHue TUCHMIITIMHBI

B npouecce n3yuyeHns TUCIUIUIMHBI pACCMaTPUBAOTCS BONPOCH uenoib3oBanusa CAD u
CAE cucreM B HH)KEHEPHOU I€SITENBHOCTH, OCHOBHBIE ITPUHLIMIIBI U MMOCIE0BATENBHOCTD
npolecca NPOTOTUIUPOBAHMS U3ACIIUNA PA3TUYHON CII0KHOCTH, OCOOEHHOCTH TEXHOJIOTHH
MOJIEJIMPOBAaHUs METOIOM IIOCJIIOMHOTO HAIUIABIECHUS U €€ UCIIOJIb30BAHME JIUISl CO3IAHMS
IPOTOTHUIIOB U3JEIUIA, 0COOEHHOCTH TEXHOJIOTUH JIa3epHOM cTepeonurorpaduu u eé
VCIIOJIb30BAHME I CO3/1aHUS IIPOTOTUIIOB U3/IEJINNA, BO3SMOKHOCTH CO3aHUs U
MOJICpPHU3ALMH TPOMBIIUIEHHBIX U3JIEIHH ¢ KOTMPOBaHWEM 00pa3la U MPUHIUIIBI
KOHTAKTHOTO U OECKOHTAKTHOTO CKaHUPOBAHUS U3CIUN JJI CO3aHUS UX IU(PPOBBIX U
(U3HYECKUX KOTIH.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (xomnieTeHIInn) oOyuenus no aucuurinae (3YHer)

[TK-19 cnocoGHOCTHIO Y4acTBOBaTh B paboTax mo |(3HaTh:3ama4yu, CIOCOObI U METOAUKHU
MOJIETTUPOBAHUIO TTPOAYKIIUHU, TEXHOJIOTHYECKUX [MOACIMPOBAHUS MTPOIYKIIMHA MAITUHOCTPOCHHUS.

IIPOLIECCOB, MPOU3BOACTB, CPEICTB U CUCTEM YMeTh:cnonb30BaTh COBPEMEHHBIE CPECTBA
aBTOMATU3allNH, KOHTPOJIA, AMaTHOCTHKH, ABTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS IJIsI

HCHIBITAaHUHU 1 yIIDABJICHHA IIPOLIECCaMU, CO3/IaHHs] MAKETOB, MOJIEJICH U MPOTOTUIIOB
JKNU3HCHHBIM HUKJIOM NPOAYKIMHU U €€ Ka4YCCTBOM C [IPOMBIIIJIEHHBIX H3Heﬂﬂﬁ.

HCIIOJIb30BAHUEM COBPEMCHHBIX CPCACTB
ABTOMAaTU3HUPOBAHHOT'O IPOCKTHPOBAHUA, I10
pa3pa60TKe AJITOPUTMHUYCCKOT'O U ITPOTrpaMMHOTI0
obecneucHus CpCACTB U CUCTEM aBTOMATU3aAlUU U
ypaBJICHUS ITPOLCCCaMU

Bnaners:CoBpeMEHHBIMU CPEICTBAMU

A PEeKTUBHOTO CO3MaHUS DIIEMEHTOB MEXaHU3MOB U
ucrosib3oBaHueM 3J] Mozenei aetaneil v y3ioB
MAIITHH.




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

Her

He npexycmorpensl

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTYJIEHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOM JTUCIUIUIMHBI M IPUOOPETEHHBIM B Pe3y/IbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIAH:

Her

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh JUCIUILUIMHBI COCTABIISIET 2 3.€., 72 .

Pacnpenenenune
Bcero | MO cemecTpaM B yacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
6
O6mmas Tpy10EMKOCTh TUCIIUTUTMHBI 72 72
AyOoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 0 0
[IpakTudeckue 3aHATUS, CEMHHAPHI U (HITN) IPYTHE BHIIBI 16 16
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmoamenvras paboma (CPC) 40 40
Hamucanue pedepara 10 10
IlonroroBka k 3a4ety 6 6
Cosznanuie MpoOTOTUIIA U3AETHUS U TIOATOTOBKA KOHCTPYKTOPCKOU 24 24
TOKyMEHTAIIUU B COOTBETCTBUHU C CEMECTPOBBIM 3aJIaHUEM
But uToroBoro KOHTpoJis (3aueT, Aud.3a4eT, SK3aMeH ) - 3a4er

5. ConeprxkaHue TUCUMILIIIMHBI

O0beM ayaIUTOPHBIX 3aHIATHI MO BUJIaM
pa;;i:ﬂa HaumenoBanue pasienoB AUCIUTUIMHBI B yacax
Bcero JI 113 JIP
1 |[Ipouecc mpOTOTUIUPOBAHUS U3AETUN 12 0 12 0
) TexHoIorust MOJETMPOBAHUS METOIOM TTOCIOMHOTO 6 0 ) 4
HaTUTaBICHUS

3 |TexHomorus jga3epHO# cTepeonuTorpaguu 6 0 2 4

4 |CrocoOsI o1 pOBKH peaIbHBIX 00BEKTOB 8 0 0 8
5.1. Jlekuuu

He npenycmorpensl

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI



Kon-

Ne Ne HanmenoBanue nim kpaTkoe coAepKaHue MPAaKTUUECKOTO 3aHITHs, CEMUHApa BO
3aHATHA|pa3Iena)
4acoB
1 1 [IpoToTUnMpoBaHuE NPOMBIIUIEHHBIX U3eauil. Co31aHuE MPOTOTUIIA U3ENINS )
MPOCTON (POPMBI.
) 1 Co3znanue MpoToTUIIA U3AENUS HA OCHOBE CYIIECTBYIOLIEH TBEpAOTEIbHOMN )
MOJIENH
3 1  |DopmupoBaHHEe TBEPAOTEILHON MOJETH JIsI U3ICTUIN CIOKHOU (POPMBI 2
COopKka CIOXKHBIX U3IETNI Ha OCHOBE KOMITBIOTEPHBIX MOJIETICH JeTaeil.
4 1 |Coznanue nporoTuma U3AeIus, U3roTaBINBaeMOro ¢ UCIOJIb30BaHUEM ONIEPALIUN 2
CBapKH U COOPKHU
5 1 [loaroToBKka KOHCTPYKTOPCKOM TOKyMEHTALlUK Ha U3/ C y4ETOM TpeOOBaHUI 5
ECK/I. Mcnonp3oBaHNEe KOHCTPYKTOPCKON JOKYMEHTALMU ITPU CO3AAHUM MOJIEJIEH
6 1 KoMmnbroTepHOE MOAETHMPOBaHNE pabOUuero MHCTPYMEHTA U ’
OBICTPOM3HALIMBAEMBIX JIeTaJIeil TEXHOIOTMUYECKUX MaIIUH
Vcrionp30BaHUE TEXHOJIOTUM MOJIETUPOBAHUS METO/IOM ITOCIOWHOTO HAIUIABICHUS
(FDM) nnis co3naHust MPOTOTHUIIOB MPOMBINUICHHBIX U3eauil. OrpaHudYeHUs U
7 2 |0ocoOEHHOCTH TEXHOJIOTUH MOJEIMPOBAHMS METOJJOM MTOCJIOHOTO HaIJIaBICHMS. 2
[lonroroBka TBEpAOTENbHBIX MOAEIIEW K NU3TOTOBIICHUIO TEXHOJIOTHUEN
MOJICIIMPOBAHMSI METOJJOM HaIlIaBICHUS
Vcnionb30BaHNE TEXHOJIOTHH J1a3epHO ctepeonutorpaduu (SLA) mis coznanus
] 3 [IPOTOTUIOB NPOMBILUICHHBIX mznenuid. OrpaHuYeHuss 1 0COOEHHOCTH )
TEXHOJIOTHH JIa3epHO# cTepeonuTorpadun. [ToaroroBka TBEpAOTENBHBIX MOEIEH
K M3TOTOBJICHUIO TEXHOJIOTHEH JIa3epHOU cTepeoauTorpadun
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HaunmeHoBaHue WM KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
3aHATUsA[pa3Iena
4acoB
1 ) KOHCTpE’KIII/ISI, SKCIUTyaTalus 1 00CITy>)KUBaHHE 060py1[0f3aH1/1;1 JUI I3TOTOBJCHUS |
W3/1€TUH TEXHOJIOTUEN MOJEIUPOBAHNS METOAOM MOCIOMHOTO HAIUIABICHUS
) ) Coznanne TPOTOTHIA U3AENHS IPH NOMOLM TEXHONOTHH MOJIETMPOBAHHS )
METOJIOM IIOCJIOIHOIO HaIlJIaBICHUS
3 3 DKCIuTyaTays 1 o0CITy>)KuBaHHe 000PYIOBAHUS JIJIs1 U3TOTOBJICHUS U3/1EITIHHA )
TEXHOJIOTHEH Ja3epHOi cTepeonuTorpaduu
4 3 Co3znanue npoToTUIA U3AEIUS IPYU OMOIIN TEXHOJIOTUH JIa3epHOI )
crepeonurorpadun
5 4  |Pa3paboTKa KOMITBIOTEPHON MOJICTTH U3/IENHS 10 TBEPAOTEILHON MOJICITH 2
6 4 KoHTpoib kauecTBa H3TOTOBIICHHS KOHEYHBIX U3JIETUI C IPUMEHEHUEM )
KOOPJIMHATHO-U3MEPUTEIbHON MaIIMHbI
7 4 HacTpoiika, kanuOpoBKa 1 MpoBepKa Ha TOYHOCTh YCTAHOBKU O€CKOHTAKTHOM )
o pOBKU
] 4 Co3znanue nudpoBoit KOMUK U3IETHUS C UCTIOJIb30BAaHUEM OECKOHTAKTHOTO 3D )

CKaHEpa C HOCJ'ICIIYIOH_[CI\/'I OINTUMU3ALIHEH

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonuenue CPC

Bun pabothl 1 copepkaHue 3a1aHus

Crincok nureparypsl (€ ykazaHHEM
pa3elios, IIaB, CTPAHNULL)

Koin-Bo yacos

Hanucanue pedepara 1. MalmHOCTPOUTEIIb ,eKEMEC. HAaYY.-TEXH. 10
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['unponpuson. 48. ,ota. BeI. ,Poc. akan.
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1. 3D-monenupoBanne B AutoCAD,
KOMIIAC-3D, SolidWorks, Inventor, T-Flex|
Tekcr yueb. kypc B. I1. bonbmakos, A. JI.
boukos, A. A. Ceprees. CII6. u ap. [Tutep
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Brrcii.k., - 2007.
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COOTBCTCTBUH C CEMCCTPOBLIM 3aIaHUEM

Komnac-3D. [IpoektupoBanue B
MamuHoctpoeHuu [Texer] E. M. Kynpssies.

- M.: IMK-IIpecc, 2009. - 435 c. nin.

6. UnHOBauMOHHbBIE 00pa30oBaTe/IbHbIEe TEXHOJOT UM, HCII0JIb3yeMble B Y4eOHOM

npouecce
%0805 (0): 0105000306055 Koi-Bo
Bun paGotsr
(bopMbI ydeOHBIX Kpatkoe onucanne ayJ1.
. (JI, 113, JIP)
3aHATUH 4acoB
HawnOosee co)kHbIE M HETHUITHMYHBIE 33]1a91 110
TBEPAOTEILHOMY MOJICJIMPOBAHUIO PEATU3YIOTCS B BUJIE
[IpakTnueckue |, P },], ALCIP P Y A
3aHsATHE B (hOopMe ARSI 1 MacTtep-Kiacca' Mo3TaHo, C KOMMEHTApUSIMH H 6
«Mactep-kiacc» CeMUHADLL Pa3bSICHEHUSIMU, OOBSICHSIS U KOMMEHTHPYS KaXKIbIi
p mar. CTyJIeHTHI IIOBTOPSIOT ICUCTBUS TI0J] KOHTPOJIEM,

OCBaMBasi HOBYIO METOJIUKY MOJICJIUPOBAHUS

case-study (ananu3
. |[TpakTyeckue |Permenue 3amad, B OCHOBE KOTOPBIX JICIKAT peaIbHBIC
KOHKPETHBIX CUTYAaIIHH,
. BaHATUS U CUTYaIliH U MTPOU3BOACTBEHHBIC MPOOIEMBI B 6
CUTYaIIMOHHBIH
CEMHHAPHI MaITHHOCTPOCHUH

aHaJIN3)

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCOOBI M ME€TO/bI, UCITOJIB3YEMbBIC B

00pa3oBaTeJIbLHOM Tpolecce




VHHOBaMOHHBIE (OPMBI 00yUEHHS

paszzenax

KpaTKoe OIMMMCAHUC U TPUMEPBI UCITIOJIL30BAHUA B TCMaX U

M cnonp3oBanue mpoOIeMHO-

OPHUCHTHUPOBAHHOT'O

MCKIUCHUIITIMHAPHOTO ITOAX0Aa K

M3y4YEHUIO HAyK

o0yueHust

Pemenue nmpo0iem, MOCTaBICHHBIX B APYTHX Kypcax
ceMecTpa M B Hay4HO-UCCIIEJIOBATENBCKOM paboTe B CEMECTpE
C UCIIOJIb30BAaHNEM, HABBIKOB, MOJTYYEHHBIX B MPOIIECCE

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax HaHHOﬁ JUCHHUIIJIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) aist npoBeAeHHs TEKYLIEr0 KOHTPOJIS
yCIeBAEMOCTH, POMEKYTOYHOM ATTECTALMHM 110 UTOraM OCBOCHUS AMCUHMILIMHBI

7.1. llacnopTt poHAA OLIEHOYHBIX CPEACTB

HaumenoBanue Bun xkonTpons
paszueios KonTponupyemas komnetrenius 3Y Hol (BKITIOUAst NoNe 3anannii
JTUCIUTITAHBI TEKYIIHN)
ITK-19 cnocoOHOCTBIO yuacTBOBaTh B
paboTax 1Mo MOJAEINPOBAHHIO
MPOAYKIIMU, TEXHOIOTUYECKUX
IIPOLIECCOB, MPOU3BOJICTB, CPEICTB U
CUCTEM aBTOMAaTH3aIluH, KOHTPOJIS,
JUarHOCTUKH, UCTIBITAHUHN U
[Tponecc yIOpaBieHUs MpolieccamMu, )Ku3HeHHbIM |  KoHTposibHO-
MIPOTOTUIIUPOBAHHUS | LIUKIIOM IPOAYKIMH U €€ KaYECTBOM C pPEUTUHIOBOE KT1 KT2 KT3
171631 () 15471 MCIIOJIb30BaHMEM COBPEMEHHBIX CPEJICTB| MEpOTNPUSTHE

aBTOMaTI/ISI/IpOBaHHOI‘O
MIPOSKTUPOBAHUS, TIO pa3paboTKe
aHFOpHTMquCKOFO n HpOFpaMMHOFO
obecrieueHust CpeICTB U CUCTEM
aBTOMarTm3alnvi u ynpaBHeHI/IH
MPOLIECCAMH

[1K-19 criocoGHOCTHIO y4acTBOBATh B
paboTax 1o MOJAEINPOBAHHIO
IPOAYKIUH, TEXHOJIOTUICCKUX
IPOLIECCOB, IPOU3BOACTB, CPEACTB U
CHUCTEM aBTOMAaTu3aluu, KOHTPOJIA,

JUarHOCTUKH, UCIIBITAHUN U
YIIPaBJICHUS NPOLECCAMH, JKU3HEHHBIM
LUKJIOM IIPOAYKIUHU U €€ Ka4eCTBOM C
VCITOJIb30BAHUEM COBPEMEHHBIX CPEACTB

[IpoekT 1t U”TOroBOro
3aJJaHus IPEAJIaraeTcs
CTYZIEHTOM U
KOPPEKTHPYETCS BMECTE

Bce pasnensl Hrorosoe 3aganue

aBTOMaTH3HPOBAHHOTO
MIPOEKTUPOBAHUS, IO pa3paboTke
JITOPUTMHUYECKOTO U MIPOrPAMMHOT0
obecrieueHust CPeACTB U CUCTEM
aBTOMATHU3ALMH U YIIPABICHUS
MIpOIeCCaMt

C IpernogaBarciicM

Bce pasnensl

I1K-19 crnocoGHOCTHIO y4acTBOBaTh B
paboTax 1Mo MOJEINPOBAHHIO
IPOAYKIUH, TCXHOJIOTUICCKUX
IPOLIECCOB, IPOU3BOACTB, CPEACTB U
CHUCTCM aBTOMAaTU3alnuu, KOHTPOJIA,

bonycHoe 3ananue

JAUAardHOoCTHKH, HUCIIBITAHUN U

Tewms pedepatos 3D
MOJICTHPOBAHKE U
MPOTOTHITUPOBAHHE




yIpaBIECHUS IIPOLECCAMU, KUZHEHHBIM
IIMKJIOM TPOIYKIIMU U €€ KaueCTBOM C
HCITIOJIb30BAHUCM COBPECMCHHBIX CPCICTB
ABTOMAaTHU3UPOBAHHOTO
POEKTHPOBAHUS, 110 pa3padoTKe
AJIITOPUTMUYECKOTO U TIPOrPAMMHOTO
obecreueHust CPeJICTB U CHCTEM
ABTOMATH3aIMU U YIIPABICHUSI
poIecCaMu

Bce pasnenst

ITK-19 criocoGHOCTBIO y4acTBOBATh B
paboTax 1Mo MOACIMPOBAHUIO
MPOIYKIMH, TEXHOJIOTUYECKUX
MPOIIECCOB, MPOU3BOJICTB, CPEICTB U
CHCTEM aBTOMAaTH3alllu, KOHTPOJI,
JMAarHOCTUKH, UCTIBITAHUHN 1
yIpaBJIeHUs MPOLECCaMU, KU3HEHHBIM
IIUKJIOM TIPOAYKITUH U €€ Ka9eCTBOM C
MCII0JIb30BAaHHEM COBPEMEHHBIX CPEJICTB
aBTOMAaTH3MPOBAHHOTO
POEKTHPOBAHUS, 110 pa3padoTKe
QITOPUTMHUYECKOTO U MPOTPAMMHOTO
o0ecrieyeHns CpPeACTB U CUCTEM
ABTOMATH3AIMH U YIPABICHUS
IpoIeccamMmu

[Ipu BeICTABNIEHUM
UTOTOBOU OIIEHKHU 3a

[TpoMeKyTOUHBIH |  KYpC YUHUTHIBACTCSI
(3auer) Ka4eCTBEHHBIN
pe3ysbTar paboThl B
cemecTpe

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEIeHUNA, KPUTEPUH OLIEHMBAHUS

Bup xonTpons

[Tponiemypsl MpOBEICHHSI M OIIECHUBAHHMS

Kputepuu onennBanus

KouTtponsHo-
PEUTHUHIOBOE
MEpONPHUATHE

B xozne n3ydenus mpakTHueCcKoro
MaTepHuaya CTyAEHTHI BBIITOIHSIIOT
KOHTpOJIbHBIE 3a1anus. Kaxnoe 3aganue
orieHuBaeTcs MakcumyMm B 20 6ammos. KT
1 MoznenupoBaHue Aetaiei o 4epTexam
KT 2 Pa3zpaboTka Mmomenu cOOpouHOit
€IMHUIIBI C UCTIOJIb30BAHUEM JICTAJIEH U
kpenéxHbix 3eMeHToB KT 3
[IporoTunupoBanue roTOBOTo U3/Aeus

O1innyuo: Onenka 20 0amwoB: 3amanne
BBITIOJIHEHO TIOJIHOCTBIO, CTYJIEHT IIPH
BBITTOJTHEHUH MPOAEMOHCTPUPOBAIT
CaMOCTOATENBHOCTB. [TapameTphl
KOHCTPYKIIMH BBIJEP>KaHbl B COOTBETCTBUU
C 3aJIaHUCM.

Xopomro: Ouenka 15 6amnos: 3axanne
BBITIOJIHEHO, CTYJICHT IIPHU BBIMOJTHEHUU
YTOUHSUT IMOCJIEIOBATENILHOCTh AEHCTBUH Y
npenogaBatess. [lapaMeTpbl KOHCTPYKIIUU
BBIZICP>KaHbI C HEOOIBIITMMH
OTKJIOHCHHSMH OT 3aJIaHUs.
YrnosnerBopurensHo: Onenka 10 6anmios:
3amaHue B OOIIEM BBITIOTHEHO, CTY/ICHTY
[P BBIMIOJTHEHUHU TTOTpeOOBaIach TOMOIIh
B KOPPEKTUPOBKE JEUCTBUM OT
npenoaasarens. [lapameTpsl uzaenus He
COOTBETCTBYIOT 3aJaHUI0. | OTOBBIN uepTEx
BBITTOJTHEH C OTKJIOHEHHUSIMU OT CTaH/IapTOB
ECKJI.

HeynosnerBoputenpHo: Onenka (0 6amios:
3aIaHue He BBIIIOIHEHO JIMOO BBIITOIHEHO
HECaMOCTOSTEIIBHO.

Hrorosoe 3aJaHuC

B xon1ie MapTa cTyeHTHl pa30uBaoTCs
Ha KOMaH/Ibl ¥ BEIOUPAIOT cede TeMy JUIs
BBIITOJTHEHUA UTOI'OBOI'O 3a1aHUA.
3a1aHKe 3aKII0YAETCs B

Otnmruno: 40 6amos. [Ipencrasnennas
MOJIeNb OTBeuaeT 3a1annto. CTyaeHT
TBEP/IO 3HAET y4eOHbI MaTepua;

oTBeYaeT 0e3 HaBOJAIIMX BOIIPOCOB U HC




KOHCTPYHUPOBAaHUH, MOICITUPOBAHUH,
W3TOTOBJIEHUH U COOpKE MPOTOTHUIIA
cJI0kHOTO MexaHu3Ma. [1o xenanuro
CTYZIEHTHI pa3pabaThIBalOT CUCTEMY
ABTOMATH3UPOBAHHOTO YIPABICHHUS

MEXaHHU3MOM, OCHAIIAIOT €ro
HEOOXOMMBIMU dJIEMEHTAMU YIIPABICHUS
u coopa unpopmarnuu. Pesyasrar qomxeH

BKIIIOYATh B ceOsi: 1. OTuét (BBeneHue,
OIHCaHKe MPOEKTa, 0030p aHAJIOTOB,
MIOCTaHOBKA TEXHUYECKOTO 3aJaHUs U
TpeOOBaHMS K CHUCTEME, pa3padoTKa
MPUHIMITAATEHONW CXEMbI YCTAaHOBKH,
BBIOOp 000PYIOBaHUs, aJITOPUTM PabOTHI
CUCTEMBI yIPABJICHHUS, KOJ IPOTPAMMBI,
31 MOJeNUpPOBAaHNE MTPOTOTUIIA U3/IETHS,
OTIMCaHME MPOIecca U3TOTOBICHUS U
cOOpKH U3/IeNus, ONMCaHNe KOHCTPYKIIUH,

MHCTPYKIIMA 1O paboTe ¢ yCTaHOBKOIN). 2.
31 Mozesib COOPKHU POTOTHUIIA U 311

MOJIEJTH BCEX JIeTaJIe M3/IeTus B apXUBE.

3. Buzeo paboThel MexaHu3Ma (pa3Mep 10
10 MB). 4. roToBsIif paboTOCTIOCOOHBII
MaKeT MEXaHU3Ma, BBIITOJIHEHHBIH Ha
OCHOBE pa3pabOTaHHBIX 31 MOJENEH.

TOTTYCKaeT MPU OTBETE CEPHE3HBIX
OIINOOK; YMEET MPUMEHSTh MOTyYeHHbIE
3HAHUS HA TPAKTUKE; MOKA3bIBACT
yITyOJIEHHBIXapaKTep 3HAaHUH 110
TUCITUTIIIMHE U CIIOCOOHOCTH K UX
CaMOCTOSITEIbHOMY TMOTOJIHEHHUIO U
O0OHOBJICHHIO B X0OJIe JalbHEHIel yueOHoH
paboThI ¥ MPOoheCCUOHATBHON
nesitenbHOCTH. OdopmiteHne
COOTBETCTBYET TPEOOBAHUSIM.
CopeprkarenbHasi 4aCTh MOTHOCTHIO
COOTBETCTBYET MOCTABICHHOMN 3aaye.
[TocTaBneHHas 3ajjaua peleHa B OJIHOM
o0beme. TeKCT MOsICHUTETbHON 3aMUCKH He
COIEPIKUT TeXHUUECKUX omuook. [Tpu
BBITIOJTHEHUU PAOOTHI CTYJICHT aKTUBHO
KOHCYJIETUPOBAJICS C MPEINOJIaBaTeseM,
COKypCcHUKaMHU. Penienue nmocraBieHHON
3a/1a41 IIPOUCXOWIIO PABHOMEPHO B
TEUEeHHE BCEro ceMecTpa, paboTa
BBITIOJIHEHA B CPOK.

Xopormo: 20 6amtos. [IpeacraBnennas
MO/JIENIb B 1I€JIOM OTBEYAET 3aJIaHUIO.
CTyaeHT B OCHOBHOM 3HAET y4eOHBII
MarepHai; OTBeyaeT B 00IIeM Ha
MOCTaBJICHHbIE BOIIPOCHI U HE JOMyCKaeT
MPU OTBETE CEPbE3HBIX OMHMOOK; YMEeT
MPUMEHATD MOJyYEeHHbIE 3HAHUS Ha
[PaKTUKE; MOKA3bIBAET CUCTEMATHUECKUN
XapakTep 3HaHWH 10 TUCUUIUIMHE U
CIOCOOHOCTB K UX CaAMOCTOSITEIbHOMY
MOTIOJIHEHUIO U OOHOBJICHHUIO B X0J1€
nanpHeimei yaeOHoi paboThl U
npodeccuoHaNbHON 1eATEeIbHOCTH.
OdopmieHre coOOTBETCTBYET
TpeboBaHusiM. ConeprKaTenbHas 4acThb
MOJIHOCTBIO COOTBETCTBYET MOCTaBICHHOM
3anaue. [locraBnenHas 3ajaya pemnieHa B
noJTHOM 00beMe. TeKCT MOSICHUTETHbHON
3aIMCKU COMIEPKUT HEOOBIIIOE
KOJINYECTBO TEXHUUYECKUX HETOYHOCTEH, HE
HapYIIAIOIIKUX OOIIUNA CMBICT BBIBOJIOB.
[Tpu BEIIOTHEHUH PAOOTHI CTYIEHT
KOHCYJIBTUPOBAJICS C TMPEroaBaresiem,
COKypCHHUKaMHU. PelieHue mocraBieHHON
3a/1aud POUCXOAMIIO HEPAaBHOMEPHO B
TEueHHE BCEro ceMecTpa, pabora
BBITIOJTHEHA B CPOK.

'YnosnerBopurenbHo: 10 6aios.
[IpencraBieHHast MOJIeb OTBEUAET
3a/1aHUI0, HO UMEET OTKJIOHEHHUS OT HETO.
CTyaeHT TOBEPXHOCTHO 3HAET YUCOHBIN
MaTepual; OTBEYaeT Ha BOIIPOCHI C
3aMHUHKOM U C 0KHMIaHUEM HaBOISIINX
BOIIPOCOB, JIOMYCKAET MPU OTBETE TUIIOBBIC

OIIMOKH; TOKAa3bIBAET MOBEPXHOCTHBIM




XapakTep 3HAHUH 10 TUCHUTUTHHE U
CIIOCOOHOCTH K UX CAMOCTOSITEIbHOMY
MOTIOJTHEHUIO U OOHOBIIEHUIO B XOJI€
nanpHENIeH yueOHOM paboThl U
npohecCHOHANBHON NeATeTHbHOCTH.
OdopmieHre YaCTUYHO HE COOTBETCTBYET
TpeboBanusiM. ConepkarenbHasl 9acTh HE
MOJTHOCTBIO COOTBETCTBYET MMOCTABICHHOMN
3anade. [locraBneHHas 3aqaya perieHa B
MOJIHOM 00beMe. TeKCT MOsICHUTETHHOU
3aIMUCKH CONIEPIKUT OONBIIIOE KOIMYECTBO
TEXHUYECKUX HETOUHOCTEH, YaCTHYHO
HAPYIIAFOIINUX OOIIUNA CMBICT BBIBOJIOB.
[Tpu BbIIOTHEHUH PAOOTHI CTY/IEHT
HEAKTUBHO KOHCYJIETHPOBAJICS C
MpernoaBaTesieM, COKypcHuKamu. Pemenue
MOCTABJICHHOM 3a/1a49H IPOUCXOIUAIO
HEPaBHOMEPHO B T€UEHHE BCETO CEMECTPa,
paboTa BBIMIOIHEHA C HE3HAYUTEIbHBIM
OTCTaBaHHUEM OT YCTAaHOBJIEHHOTO CPOKa.
HeynosnerBopurensHo: 0 6amios.
[IpencraBieHHas MOJieb HE OTBEYAeT
3a/1aHUI0 WK €€ HEJb3s UCTOIh30BaTh B
KaueCTBE MCXOHBIX JAHHBIX IS
W3TOTOBJICHUSI METOJIOM CEIIEKTHBHOTO
1a3epHOTO TUIaBICHUS.

CTyIeHT HE UMEET UM UMEET OTACIIbHBIC
MpeacTaBlIeHNUs 00 N3yYeHHOM MaTepuale;
HE MOXET IOJTHO U MIPABHIILHO OTBETUTH Ha
MOCTaBJICHHbIE BOIIPOCHI, IPH OTBETaX
TOTyCKaeT rpyOble OLTHOKU.

bonycHoe 3aaHue

Jnist monmy4enust 00HyCHOTO peiTHHTa Mo
KypCy JUIsl YCIIEITHOTO €T0 TTPOXOKICHHS
CTYJCHT HOJIy4aeT JOMOJIHUTENEHOE
3aJlaHue B BUJI€ HanmucaHus pedepara.
Tema pecdepara BeIIAETCS CTYICHTY,
KOTOpBIfI BBITTIOJITHUII HEYCIICIITHO
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIIPUATHUS
B CEMecTpe.

Otnuyno: Onenka 20 6amios: Tema
pedepara pacKkpsiTa MOITHOCTHIO,
MPOJIEMOHCTPUPOBAHA CAMOCTOATEIBHOCTD
B MCCJIEJOBAHUU U aHAJIN3€ MMOCTABICHHOMN
Tembl. [Ipu popmupoBanun paboTsl
MCITOJIb30BAaHO HE MEHEe 6 BHEITHNUX
MCTOYHHUKOB, X COJIEpKaHHE
nepepadborano. OpopmieHue paboThI
COOTBETCTBYET TPEOOBAHUAM K
0(hOPMIIEHHIO TEKCTOBOW JOKYMEHTAIHH
FOVYpI'Y u MmeTonnueckuM yKa3aHusAM K
BBITIOJTHEHUIO PAaOOTHI.

Xopormio: Ouenka 15 6amnos: Tema
pedepara pacKpbITa B HECKOJIBKUX
HanpaBJIeHUSX, IPOAEMOHCTPHPOBAHA
0a30Basi CaMOCTOSATEIBHOCTD B
MCCIIEIOBAHUN M aHAJIN3€ MTOCTABICHHOM
TeMbl. [Ipu popmupoBanuu padboTh
MCIIOJIb30BaHO HE MeHee 3 BHEUIHUX
ncToUHUKOB. OQopmileHne paboThl B
[IEJIOM COOTBETCTBYET TPEOOBAHUAM K
0(OPMIIEHUIO TEKCTOBOW JOKYMEHTAIHH
FOVYpI'Y u MmeTonnueckuM yKa3aHusAM K

BBITIOJITHCHUIO Pa0OTHI.




YnosnerBopurenbHo: Otienka 10 6amios:
Tema pedepara pacKkpbITa YaCTUIHO HITH
OTHOBEKTOPHO, B UCCIICIOBAaHUN U aHAJIH3E
MOCTaBJICHHOW TEMBI BUIHO
MCTIOJIb30BaHHE TOJIBKO OTHOTO CTOPOHHETO
ncrounuka. OopmieHue paboTel He
COOTBETCTBYET TPeOOBAHUAM K
0(OPMIICHHIO TEKCTOBOM IOKYMEHTAIIUN
FOVYpI'Y u MmeTonnueckuM yKazaHusaM K
BBITIOJTHCHUIO Pa0OTHI.
HeynosnerBoputensHo: Onenka 0 6anios:
Tema pedepara 1ub0 He packpsiTa JI100
CTETeHb 3aMMCTBOBAHUS MaTepHUajIoB
paboTsl 6051ee 80%.

[TpomexxyTouHbIH
(3auer)

[Ipu BhICTaBIEHUHM UTOTOBOM OLICHKH 32
KypC YUYUTBIBAECTCS KA4€CTBEHHBIN
pe3yibTaT paboThl B CEMECTPE U OLIEHKH
3a KOHTPOJIBHO-PEUTHHIOBBIE
MEpPOIPHUATHS B CEMECTPE B BHJIE
peiTuHra 00y4arouerocs no JUCIUIUINHE
(ITpuka3 Nel179 ot 24.05.19). Peittunr
oOyyaromerocs o gucuuruinae: Rd
=Rrex + Rna+R0, rie Rrek - cymmaphsiit
PEUTHHT 3a TEKYLIUE KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHUS IO KYPCY,
Ru3 - pesynsrar nutoroBoro 3aaanus, RO -
OOHYCHBII pEHTHHT.

3aureno: [1pu Benuunne perituara Rd
0oJsiee WM paBHO 65 OaIOB CTYACHTY
BBICTaBJIIETCA OIIEHKA "3a4TEeHO" 110
UTOTaM OCBOEHHSI Kypca.

He 3auteno: [Ipu Benmunne peiituara Rd
MeHee 64 0aJllIOB CTY/ICHTY BBICTABIISCTCS
OLICHKA '"HE 3aYTEHO" 10 UTOraM OCBOEHUS

Kypca.

7.3. TunoBble KOHTPOJIbHBIE 321aAHUS

Bup xonTposs

TwurmoBeie KOHTPOJIbHBIC 3aIaHU

KontposnbHo-
PENUTHUHIOBOE
MEPOIPUATHE

POCCUMCKUX MPEINPUITUAX

IIPOCKTUPOBAHNN

[POEKTUPOBAHUU

IIPOCKTUPOBAHNN

YKaxuTe 0COOCHHOCTH BBOJIA TEKCTA
Komrac 3/]

YKaxuTe 0COOCHHOCTH BBOJIA TEKCTA
ma60HOB B cucteme Kommac 31

[lepeuncnure 0COOEHHOCTH UCTIOIB30BAHMS OTEUECTBEHHBIX U 3apyOemKHBIX
CHUCTEM aBTOMATHU3UPOBAHHOTO MIPOCKTUPOBAHUS TEXHOJIOTMUECKUX MAIIMH HA

YKakuTe 0COOEHHOCTH UCTIOIB30BAHUS IPUMHUTHBA "0TPe30K" U BOZMOXKHOCTH
VCTIOJIb30BaHMsI PAaCIIUPEHHBIX TAPaMeTPOB JaHHOTO 00bEKTa IpU

YKa)KUTe 0COOCHHOCTH MCTIOIB30BaHUS MPUMHUTHBA ""OKPYKHOCTE'" U
BO3MO)KHOCTH MCIIOJIb30BAaHUSI PACIIUPEHHBIX TAPAMETPOB IAHHOTO 00BEKTA MPHU

YKakute 0cOOEHHOCTH UCIIOIB30BaHUS MPUMHUTHBA ""MHOTOYTOJBHUK" U
BO3MO>KHOCTH HUCIIOJIb30BAaHUS PACIIUPEHHBIX TAPAMETPOB JTAHHOTO 00bEKTA MIPH

YKaKUTe 0COOCHHOCTH peJaKTHPOBAHUS IPUMHUTHBOB B cucteMe Kommac 3 /]
YKakute 0COOEHHOCTH PEaKTUPOBAHUS IPUMHUTHUBOB IyTEM OTOOpaKEHHS UX
OTHOCHTEIIBHO SIBHOM U BCIIOMOTATEIbHON OCEN

YKakute 0COOEHHOCTH PEaKTUPOBAHUS IPUMHUTHBOB ITyTEM KOTIMPOBAHUS UX
OTHOCHTEJIBHO SIBHOM U MHUMOM TOYEK

Ykakute 0cOOEHHOCTH BBOJ/Ia POCTOTo TeKcTa B cucreme Kommac 3 /]

C UCIIOJIb30BAHUEM CUMBOJIOB B CUCTEME

C UCIIOJIb30BaHHUEM npenonpez[enéHHHx

[IpogeMOHCTPUPYITE BOBMOXKHOCTH MPOCTAHOBKHU JIMHEWHBIX PA3MEPOB




Co3znaiite HOBBIHM UepTEX C MPEAONPEACIEHHBIM MACIITA0OM OTOOpaKEHHSI
HIIEMEHTOB YepTexa

KT 1 MonenupoBanue neraneii no yepresxam.docx; KT 2 Pa3zpaboTtka monenu
cOOPOYHOM €IUHUIIBI C UCTIOIB30BAaHUEM JIeTalel U Kpen&KHbIX
hriemeHToB.docx; KT 3 [IpoToTunupoBanue roroBoro usenus — konus.docx

HToroBoe 3agaHue

bonycnoe 3amanue |[Temsl pedeparoB 3D monenupoBanue u npoToTunupoBanue.docx; TpedoBaHUS K
pedepary.docx

[TpomexxyTouHbIH
(3auer)

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

IleuaTHasi yueOHO-MeTOAMYECKASI JOKYMEHTAMS
@) OCHOBHAs TUmMepamypa:
1. HWmwxenepnas 3D-komnbroTepHas rpaduka [Texkcr] yaeOHUK 1
IPAKTUKYM JIJIs1 By30B IO MHXK.-TeXH. cnenuaibHocTsIM A. JI. Xelden u ap.; nox
pen. A. JI. Xeitdena ; FOx.-Ypain. roc. yu-T ; OYpI'Y. - 3-¢ u3n., nepepad. u jgor. -
M.: FOpaiit, 2015. - 602 c. un.

0) OononHumenvbHas Iumepamypa:

1. JlazepHas u 35eKTpOHHOJYy4YeBasi 00paboTka marepuanoB Cropas. - M.:
Mammnoctpoenue, 1985. - 495 c. un.

2.  MopenupoBaHue U BUPTyallbHOE MTpoToTUNHpoBaHue [Tekcr] yueo.
nocoOue Jyisi By30B 10 CENUaIbHOCTH "MoeIupoBaHre U UCCIIeI0BaHNe
onepauuii B opr.-texH. cuctremax" 1. U. Kocenko u ap. - M.: Ansda-M u ap., 2012.
- 176 c. ni.

3.  Kynpsasues, E. M. Kommnac-3D. [IpoektupoBaHie B MAIIMHOCTPOCHUH
[Texct] E. M. KynpsiBues. - M.: JIMK-IIpecc, 2009. - 435 c. u.

8) omeuecmeenHvle U 3apyOedHCHblEe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:

1. CAIIP u rpajduxa ,exxemec. xypH. ,000 "KommeroreplIpecc"

2. CoOopka B MalIMHOCTPOCHUH, MPUOOPOCTPOCHUU ,HAYY.-TEXH. U
Ipou3B. KypH. ,131-B0 "Mammnoctpoenue"

3. Computer Design ,nayu.-TexH. )kypH. Littleton, MA ,Penn Well ,1993-

4.  Computer Aided Design ,Hayu.-texH. xxypH. Guildford ,IPC science
and technology press ,1989-

5. MamuHOCTpOUTEND ,eXKEMEC. Hayd.-TeXH. )KypH. ,000 "Hayu.-rexHuy.
npeanpustue "Butpax-Lentp"; M. ,1936-

6. BecTHuK MOCKOBCKOTO rocyqapCTBEHHOIO TEXHUYECKOTO
yHuBepcurera. Cepus: MammHocTpoeHue ,Hayd.-TeopeT. 1 IpUKJIL. )KypH.
mrpokoro npoduist ,Mock. roc. TexH. yH-T uMm. H. D. baymana; M. ,3garenscTBo
MI'TY um. H. O. baymana ,1991-

7.  MamuHoCcTpOoeHUE ¥ HHXKEHEPHOE 00pa3oBaHUE ,HAYY.-TEXH. KYPH.:
0+ ,Un-t mammuoBeaeHust uM. A. A. bnaronpasosa Poc. akan. Hayk, Mock. roc.
UHIYyCTp. YH-T; M. ,2008-

8.  PedeparuBnbiii )xypHan. MalmmmHOCTPOUTEIbLHBIE MATEPUAIIBI,
KOHCTPYKLMHU U pacyeT aeranei mamuH. [ maponpuson. 48. ,ota. Bel. ,Poc. akan.
Hayk, Bcepoc. un-T Hayd. u TexH. undpopm. (BUHUTH); M. , BUHUTU ,1964-



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1) [IporoTunupoBanue u olM(PpPOBKA JIeTaNIei MAITUH: METOJUYECKUE
yKa3aHUs K OCBOSHHIO JUCIUIUIMHBI [ DnekTpoHHbIN qoKkyMeHT] / O.0.CuBepuH. —
Yensbunck, 2018. — 12 ¢. Pexum goctyna: snekTpoHHas 0nbauorexa xkadeapbl

1.

TTuMOMJI.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Buz peeypeas bubmuorpadudeckoe onrcanue
JTUTEPaTyphl ANIEKTPOHHOM
bopme
PoaByn, b. 3D-nieuars. [IpakTrueckoe pyKoBOJICTBO :
DJIEKTPOHHO- pykoBoacTBo / b. Pansyn, @. Hlodep, b. I'appaT ; nepeBox ¢
OcHOBHAS OubnuoTeyHas aHruickoro M. A. Palitmana.. — Mocksa : JIMK Ilpecc,
| cucrema 2020. — 220 ¢. — ISBN 978-5-97060-738-1. — Tekcr :
nmuTepaTypa .
M3aTeIbCTBA PIIEKTPOHHEIH // JIaHb : 37€KTPOHHO-OMOINOTEYHas cUCTEMA. —
JIaHb URL: https://e.lanbook.com/book/140567 (nara oOpatieHus:
24.07.2020). — Pexxum moctyna: AJis aBTOPH3. TIOJIB30BaTENCH.
Kynuk, B. 1. AxiuTuBHBIE TEXHOJIOTUH B IPOU3BO/ICTBE
DNEKTPOHHO- W3eNIUN aBUAITMOHHOM U PaKeTHO-KOCMHYECKOM TEXHUKH :
SUGIOTeHAS yaeoHoe mocobue / B. 1. Kynuk, A. C. HunoB. — CaHkT-
b JlonoHUTEIBHAS cHCTeMa [TerepOypr : BI'TY "Boenmex" um. JI.dD. Yctunona, 2018. —
nuTeparypa 160 ¢. — Tekcr : 3neKTpoHHBIH // JIaHb : AIEKTPOHHO-
M31aTeNbCTBA
Mo oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/122070 (mata oOparieHus:
29.07.2020). — Pexkxum mocTyna: AJis aBTOPH3. TOJIb30BaTENCH.
['puboBckuii, A. A. [eomeTpuueckoe MOIETUPOBAHNE B
JNEeKTPOHHO- QI TUTUBHOM IIPOM3BOJICTBE : yueOHoe mocodue / A. A.
OubIMoTeUHAs ['puboBckuit. — Cankt-IletepOypr : HUY UTMO, 2015. — 49
JlononHUTENBHAS N
3 reparypa cuctema c. — TekcT : anexkTpoHHbIH // JlaHb : SIEeKTPOHHO-
M30aTeIbCTBa ounonmnoreynasa cucrema. — URL:
Jlanp https://e.lanbook.com/book/91559 (nara oGpamenus:
29.07.2020). — Pexkxum mocTyna: AJis aBTOPH3. TIOJIb30BaTENCH.
CoBpeMeHHbIEe TeXHOJI0THN 3D-CKaHupOBaHUS : yueOHOE
DIEKTPOHHO- nocobue / A. H. HoBukos, A. B. ®upcos, [. 1. bop3yHos, A. A.
OubIMoTeUHAs [[{erankoB. — Mocksa : PI'Y um. A.H. Koceiruna, 2015. — 87
OcHoBHas .
4 reparypa cucreMa c. — TekcT : anexkTpoHHbIH // JlaHb : SEKTPOHHO-
M3/1aTeNIbCTBA o6ubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/128675 (nata oOparueHus:
29.07.2020). — Pexxum mocTyna: AJis aBTOPH3. TIOJIB30BaTENCH.
Bapden, T. [IpororunpoBanue. [IpakTudeckoe pyKOBOACTBO :
DJIEKTPOHHO- pykoBoacTBo / T. Bapden ; nepeBon ¢ anmuiickoro U. Jleiiko.
OcHOBHAS OubIMoTeUHAs — Mocksa : ManH, iBanoB u ®@epbep, 2013. — 240 c. —
5 cucreMa ISBN 978-5-91657-725-9. — Tekct : 2neKTpoHHbIH // JIaHb :
nmuTepaTypa
13/1aTeNIbCTBA AIIEKTPOHHO-OMOMMoreynas cucrema. — URL:
Jlann https://e.lanbook.com/book/62359 (nata obpauieHus:
29.07.2020). — Pexxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.
DIEKTPOHHO- KommbrorepHas rpaduka B CAIIP : yaebHoe mocobue / A. B.
6 fﬁfeoszTzﬂbHaﬂ OubIMoTeUHAS [IpuemsiieB, B. H. Kpyrtos, B. A. Tpesuib, O. A. Kopuiakosa.
patyp cucTeMa — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 196 c.
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9. UndopManiuoHHBbIE TEXHOJIOTHHU, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa3oBaTe/IbHOIO Mpouecca

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

[—

. Microsoft-Office(6eccpouno)
2. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouHo)
. ASCON-Kommnac 3D(6eccpouHo)

(98}

[lepeueHpb UCIONIBb3yEeMbIX HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -Undopmarmonnsie pecypcesl DUTIC(6eccpouno)

10. MarepuajibHO-TEXHUYECKOe OOecnedyeHue TUCIMIIMHBI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bup 3ansTuii a }; MPEeIyCTaHOBJICHHOE MPOTPaMMHOE 00€CIIEUCHHE, UCTIONB3yEeMOE TSt
YA pa3IMYHBIX BUIOB 3aHITHIA

IIpaktnueckue 338  [MynbTHUMEIUIHBIA MOHUTOP, IEPCOHAIIBHBIE KOMITBIOTEPHI C
3aHATUS U ceMHUHApHI [(JI.K.) [yCTaHOBIEHHBIM MPOTPaMMHBIM 00€CIIEYCHUEM

338  |MynbTUMEIUHHBIN MOHUTOD, IEPCOHATBHBIE KOMIIBIOTEPHI C

Jlexnuu
(JI.k.) [ycTaHOBJICHHBIM MPOTPAMMHBIM 00€CTICUeHUEM

Jlabopatopusie (120

3AHSTHS (Lx.) Koopaunarao-usmepurensHas Mammaa KMM-1000

MynbTUMEIUHHBI MOHUTOP, MIEPCOHAIbHBIE KOMIIBIOTEPHI C
yCTaHOBJIEHHBIM IIPOrpaMMHBIM obecrieueHreMm, npuHrepsl Flashforge
Creator Pro, Flashforge Creator 3, Wanhao Duplicator 7 Plus, Wanhao
Duplicator 8, 3D ckaneps! Shining 3D EinScan-SE, 3D Systems Sense Next
Gen.

Jlaboparopusie  |340
3aHATHUS (JI.k.)

Kontpons
CaMOCTOSITENIbHOU
paboThI

340 ([IepcoHanbHbBIE KOMIIBIOTEPHI C YCTAHOBJIEHHBIM MPOTPAMMHBIM
(JI.k.) |obecnicueHreM

340 [[IepcoHanbHbBIC KOMITBIOTEPHI C YCTAHOBIECHHBIM MPOTPAMMHBIM

3auer,qud.3a4er
Aud (JL.x.) loGecieueHnemM




