FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa
CBEJIEHHS O BIAJEIBLIE [1511

Koy B I'purophes M. A.
[lons308 :

1b: grigorevima
08.10.2024.

B crcTeMe

M. A. I'puropnes

PABOYAS ITPOI'PAMMA

aucuriiuebl O/1.02 3D MopennpoBaHue U IPOTOTUIIMPOBAHUE MEXATPOHHBIX CUCTEM
s HanpasJyenus 15.03.06 MexarpoHuka 1 poOOTOTEXHUKA

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kageapa-paspadoruuk [Ipoiieccrl 1 MalIMHBL 00PaOOTKH METAJIIOB JaBJICHUEM

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO

noarotoBku 15.03.06 MexarpoHuka U poOOTOTEXHUKA, YTBEPKAEHHBIM MPUKA30M
Muno6paayku ot 17.08.2020 Ne 1046

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

an: Brapui A. B,

vydrinav
08.10.2024

S .
ﬁ‘@ﬁ% rextponis

OVpry 10

o
07.10.2024

CBEJIEHMS O BIIAJIEJIBLLE 31T
un O. O.

YenssOMHCK

A. B. Beiapun

O. O. Cuepun



1. llesu u 3212494 AU CIUILIHHBI

Lenp ocBoeHus AucUIUIMHBL ""3D MozxenupoBaHUe U MPOTOTUIIMPOBAHUE MEXATPOHHBIX
cucteMm" — (OpMUPOBaHKE y CTYICHTOB KOMIUIEKCA 3HAHUN, YMEHUHN 1 HABBIKOB: *
co3nganusa 3D mozenei 1 npOTOTUNIOB TPOMBIIIJIEHHBIX U3EIUN U MEXaHU3MOB; *
TE€XHOJIOTMU 00PATHOIO MHKUHUPHUHTA MPU TPOESKTUPOBAHUHN U3JIETUH JI1 00CITy >KUBaHUS
IPOLIECCOB B MPOMBILIIIEHHOCTH; * UCTIOIb30BaHUS HA TPOU3BOJICTBE U B KOHCTPYKTOPCKOM
JEeSATENBbHOCTH TEXHOJIOTUH MOCIOMHOTO HAIJIABICHUS; ® UCIIOJIb30BaHUS HA POU3BO/ICTBE
U B KOHCTPYKTOPCKOM J1€AT€IbHOCTU TEXHOJIOTUH JIA3€PHOU CTEpeoIuTorpagpuu;
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. 3aJaud OCBOEHUS JUCLUIIIMHBL: * OBJIA/ICHUE HA ITPAKTUKE METOIaMHU
NOCTPOEHHUSI MPOTOTUIIOB U3EJIHI PAa3INYHON CIOKHOCTHU C UCIIOJIb30BAHUEM TEXHOJIOTHH
MOJIEJIMPOBAHUSI METOJIOM TocioiHoro HariaBineHus: (FDM) u texHonoruu nazepHou
crepeonutorpadum; * u3yueHrne cnocoO0B co3aHus MU(POBHIX U BEKTOPHBIX KON
U3JENHI, padoyero HHCTPyMEHTA U OBICTPOU3HAIIMBAIOLIMXCS JIeTaiel 06e3
UCIOJIb30BAHMS KOHCTPYKTOPCKOM JOKYMEHTALIMH; * COBEPILIEHCTBOBAHNE HABBIKOB
pabotel ¢ coBpeMeHHbIMU CAD cucremamu st pazpadbotku 3D monenei,
npeHa3HaYEHHBIX JUIs peaii3alii TEXHOJIOTMYECKUX MPOLECCOB MOCIOMHOTO
Hapall¥BaHUS.

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
OII BO (kommieTeHIIIN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: yCTPOICTBO U MPUHIUIIBI PAOOTHI OCHOBHOTO
obopynoBanus s TexHosoruit 3D MoxenupoBaHus
Y IPOTOTUIIMPOBAHUS, KIIFOUEBBIE TAPAMETPbI
TEXHOJIOTUYECKUX PEKUMOB.

'YMeEeT: M0oab30BaThCs ClEeUaIn3UPOBAHHBIM
MPOrpaMMHBIMU TIPOAYKTaMU JJI pa3pabOTKu U
KOHTPOJISI MapaMeTpoB cozaanus 3D moneneit.
MmeeT npakTUYEeCKU ONBIT: MOATOTOBKH MCXOJHBIX
MaHHBIX U1 cnenuanuupoBaHHoro [10,
dbopMHUpOBaHUS YIIPABISIONINX IPOTPAMM ISt
ob6opynoBanus 3D nedaru, KOHTPOJIS TapaMeTPOB
KAyeCTBa MOJIYYECHHBIX U3JICIIHM.

IIK-1 CriocoGeH ocyIiecTBIsATh OpraHu30BaHHOE,
MaTepuaibHOE U JIOKYMEHTAIIMOHHOE 00ecIieueHne
TEXHUYECKOTO 0OCITYKUBAHHS U TNIAHOBOTO PEMOHTA
TMOKUX MPOU3BOACTBEHHBIX CUCTEM B
MAaIIuHOCTPOCHUH




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.0.09 ABTOomaru3anus Npou3BOACTBEHHBIX
[IPOLIECCOB,

[Ipon3BOACTBEHHAS MPaKTHKA (IKCILTyaTallMOHHAs)
(6 cemecTp)

[Ipou3BoncTBeHHAS IPAaKTUKA (TIpeIIuIIIOMHas ) (8
ceMecTp)

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJCHTA, HCO6XOI[I/IMI>IM
IIpu OCBOCHHUHU I[aHHOfI JUCHUITIINHBI 1 HpI/I06peTeHHI>IM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLUINH:

JlucuurmHa

TpeboBanus

1.0.09 ABromaTH3aus NPOU3BOCTBEHHBIX
MPOLIECCOB

3HACT: METO/IbI CHHTE3a CHCTEM MIPOTPAMMHOTO
YIIPABJICHUS, PeaIH3alUI0 CHHTE3HPOBAHHOM
CHCTEMBI Ha Pa3JInIHOM dJIEMEHTHOM 0a3se.,
NPUHITAIT PA0OTHI, TEXHUYECKUE XapaKTEPUCTHKU
MOJTyJIell THOKHUX MPOM3BOICTBEHHBIX CHCTEM
YMeeT: COCTaBIATh aJIrOPUTM aBTOMATH3AIMU
yIPaBICHUS OOBEKTOM., YUTATh YEPTEIKU U CXEMBI
(3MeKTpHUECKUE, THAPABINICCKHE,
NpUHIUIHATbHBIC) FIMEeT MpakTUIeCKUil OTIBIT:
MOCTPOCHUS CHCTEM aBTOMATHKK Ha COBPEMEHHOM
HIIEMEHTHO# 0a3e., aHain3a OTYETHOCTH 00
OKCILTyaTallui THOKUX TMPOU3BOACTBEHHBIX CUCTEM U
pa3pabOTKU CUCTEMbI MEPOIIPUATHIA 110 MTOBBIIICHHUIO
A HEKTUBHOCTH IKCILTyaTalluu THOKUX
POU3BOJICTBEHHBIX CHCTEM B OTPACIIsX
ArpoIPOMBIIIJICHHOTO KOMILIEKCa

[Ipon3BoACTBEHHAs MTPAKTHKA (IKCILTyaTallHOHHAs)
(6 cemectp)

3HaeT: Ha3HaYeHHUE, COCTAB U CTPYKTYpPY
TEXHUYECKOM, UCTIBITATEIbHON, PEMOHTHOHN U
AKCILTYyaTallMOHHOM TOKYMEHTAIUH, [TpaBUjia ee
pa3paboOTKu U 0POPMIICHUST; 0COOCHHOCTH OXPaHbI
TpyZa, TEXHUKU O€30MaCHOCTH MPHU UCTIBITAHUSIX U
DKCIUTyaTalli, PEMOHTE ¥ TEXHUYECKOM
00CTyKUBAaHUHM MEXaTPOHHBIX YCTPOICTB U CUCTEM.
'YMeeT: OCyIIECTBIIATh OPraHU3aIUI0 U POBEICHUE
pa3paboOTKH YacTel OpraHU3aIlMOHHO-TEXHUYECKOM
MOKyMeHTaIuu (TpaduKoB padboT, HHCTPYKITUH,
MJ1aHOB, CMET) U YCTAHOBJICHHOU OTYETHOCTH I10
YTBEP>KIACHHBIM (hopMaM OpTraHU3alNH,
[EIIPOBOAWIACH NPAaKTUKA. MMeeT nmpakTudeckuin
OTBIT: OPOPMIIEHUS ¥ KOHTPOJIS TPOEKTHOM U
TEXHUYECKOM IOKyMEHTAIIMU; OpraHu3aIiu
WCIIBITAHUH, SKCILTyaTallui, PEMOHTA U

TEXHUYECKOTO 00CTYKUBAHUS MPUOOPOB U CUCTEM.

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6u1as TpyA0€MKOCTh JUCHUILUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI




Pacnpenenenue
Bcero | IO cemecTpam B 4acax
Bun yuebHol paboThl
4acoB Homep cemectpa
7
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMUsA: 48 48
Jlexumu (JI) 0 0
[IpakTyeckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIBI 3 3
aynuTopHbIX 3aHsaTui (I13)
JIabopartopubie pabotsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3auery 5,75 5.75
Coznanue MpoToTUIIA U3AETHUS U MOATOTOBKA KOHCTPYKTOPCKOU 40 40
JTOKYMEHTAIIMH B COOTBETCTBUU C CEMECTPOBBIM 3aJaHUEM
Hanucanue pedepara 8 8
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

O0BeM ayTUTOPHBIX 3aHITHH TI0 BUIaM
pasjfena HaunmeHoBaHue pa3enoB TUCIHUILUIMHEI B Hacax
Bcero JI 113 JIP
1 |[Ipomecc mpOTOTUNUPOBAHUS U3ACTUN 24 0 24 0
) TexXHOTOTHS MOICIMPOBAHUS METOOM MOCIOUHOTO ] 0 4 4
HarJIaBJICHUS
3 [Texnonorus ja3epHoi cTepeonurorpaduu 8 0 4 4
4 |Cnoco6b! o1 POBKU peaabHbIX 00bEKTOB 8 0 0 8
5.1. Jlekuun
He npenycmorpenst
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPBI
Ne Ne Kox-
sansTspasena HaumeHoBaHMe WK KpaTKOe COfiepKaHUe MPAKTUYECKOTO 3aHATHUS, CEMUHapa BO
4acoB
1 1 [IpoToTHIMpOBaHKUE MPOMBINUICHHBIX H3enuid. Co3aHne IPOTOTUTIA H3EIUS 4
POCTOIl POPMBL.
5 1 Co3pmaHue NpoTOTHIA U3AEIHSI HA OCHOBE CYILIECTBYIOIIEH TBEPAOTEIbHOM 4
MOJIENH
3 1 |®opmupoBaHue TBEPAOTEIHLHON MOJIEIN JJIsl M3/IECTHNA CIOKHON (hOPMBI 4

COopKa CI0XKHBIX M3/IeTHI Ha OCHOBE KOMITBIOTEPHBIX MOZEIEH AeTaneil.
4 1 Co3znanue mpoTOTHIA U3CIINS, U3TOTABIMBAEMOTO C UCIIOIB30BAaHUEM OTepaIuit 4
CBapKu U cOOpKHU

[ToaroToBKa KOHCTPYKTOPCKOM JOKYMEHTAILMK Ha U3JeIHs C YU4ETOM TpeOOBaHUI
ECKJI. Mcnonbp3oBaHNe KOHCTPYKTOPCKON JOKYMEHTALMU TP CO3TaHUM MOJIEIeH

KoMIibroTepHOE MOZIETHpOBaHKE pabodero HHCTPYMEHTA U
OBICTPOM3HALINBAEMBIX JI€TajIeil TEXHOIOTHUECKUX MAIINH

7 2 |Mcnonp30BaHKE TEXHOJIOTUH MOJEIUPOBAHNS METOJIOM MOCIOMHOTO HarlaBiaeHus| 4




(FDM) ninisg coznanust IPOTOTUIIOB MPOMBIIUIEHHBIX U3eauil. OrpaHudYeHus U
0COOCHHOCTH TEXHOJIOTUH MOJICTTUPOBAHMS METOJIOM ITOCIOMHOTO HaIlJIaBICHHUS.
[ToaroTroBka TBEPAOTEIBHBIX MOJIEIIEN K U3TOTOBIEHUIO TEXHOJIOTHEN
MOZIETMPOBAHUS METOJIOM HaIlIaBJICHUS

Vcrionb30BaHUE TEXHOJIOTUH JlazepHO cTtepeonutorpaduu (SLA) nns co3nanus
[IPOTOTUIIOB MPOMBIIIIEHHBIX U3AeIHi. OrpaHndeHnss 1 0COOEHHOCTH

8 3 TEXHOJIOTUH JIa3epHOM cTepeonuTorpaduu. [logroroBka TBEpIOTEIBHBIX MOJEIEH 4
K M3TOTOBJICHUIO TEXHOJIOTHEH J1a3epHOil cTepeonuTorpadpun
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HanmeHoBaHue MITH KpaTKOe coziepkaHue J1adopaTopHON paboThI BO
3aHATHUA[pa3Iena
4acoB
1 ) KOHCTpE’KI_[I/IH, OKCILTYaTalus u o0ciTyK1BaHHE O60pyﬂOPaHHﬂ JUIA I3TOTOBICHUS |
W3EIUNA TEXHOJIOTHEN MOJEIIMPOBAHNS METOJIOM IIOCJIOIHOIO HAIlJIAaBICHUS
) ) Coznanue NPOTOTHIA H3AEHS U OMOLH TEXHONOTHH MOJIETHPOBAHHS )
METOJIOM MOCJIOIHOTO HallJIaBICHUS
3 3 DKcITyaTays 1 00cIyKuBaHUE 000PYIOBaHUS 111 U3TOTOBJICHUS U3IEIHN )
TEXHOJIOTHEH JIa3epHOH cTepeouTorpapuu
4 3 Cosznanue MpoTOTUIIA U3AETUS TIPU TOMOIIH TEXHOJIOTUH JIa3epHOI 5
crepeonurorpadun
5 4 |Pa3paboTKa KOMIBIOTEPHOIN MOJIENN U3/IEIHS 110 TBEPJOTEILHON MOACITH 2
6 4 KoHTposb KauecTBa U3TOTOBIICHHS KOHEYHBIX U3JENIAN C IPUMEHEHUEM )
KOOPJIMHATHO-U3MEPUTEITHbHON MaIIMHbI
7 4 HacTpolika, kaauOpoBKa 1 MPOBEpKa HAa TOYHOCTh YCTAaHOBKU OECKOHTAKTHOM )
olu(ppoBKU
3 4 Coznanue undpoBoit KOIIMH H31eNHs © MCTIONb30BAHHEM 6eckonTakTHOTrO 3D 5
CKaHepa ¢ NOCJIEAYIONEH ONTUMU3ALNEN
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Brinonnenne CPC
Criucok aureparypsl (¢ yKkazaHHEM Kozn-
[TonBun CPC pasnesnos, miaB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
WNmxenepHas 3D-koMmmbroTepHas rpaduka
[TexcT] yueOHMK M IPAKTUKYM ]ISl BYy30B IO
IMoroToBKa K saueTy I/IH)K.jTeXH. CHGHI/IaJIBHO(iT}IM A.. JI. Xetiden 7 5,75
u ap.; nox pea. A. JI. Xeidena ; FOx.-Ypain.
roc. yH-T ; FOYpI'Y. - 3-e uzn., nepepad. u
nor. - M.: FOpaiir, 2015. - 602 c. ui.
WNmxenepHas 3D-koMibrorepHast rpaduka
[TexcT] yueOHUK 1 TPAKTUKYM TSI By30B T10
Co3znaHue npoToTUIIA U3AETUS U MOATOTOBKA -
KOHCTPYKTOPCKOH ZOKYMCHTAINH B I/IH)K.jTeXH. CELHAIbHOCTAM A.. JI. Xeitden 7 40
COOTBETCTBUU C CEMECTPOBBIM 3aJaHUEM 1 AP HOH_ pen. A. JI. Xeiidena ; FOxx.-Ypar.
roc. yH-T ; FOYpI'VY. - 3-e u3n., nepepad. u
nomn. - M.: FOpaiir, 2015. - 602 c. ui.
1 CAIIP u rpaguxka ,exxemec. xypH. ,000
"KomnsroreplIpecc" 2 Coopka B
Harnucanne pedepara MaITuHOCTPOCHHUH, PUOOPOCTPOCHUHN 7 8

,Hay4.-TE€XH. U MIPOU3B. KYypH. ,131-BO
"Mamunoctpoenue” 3 Computer Design




,Hay4.-TexH. KypH. Littleton, MA ,Penn Well
,1993- 4 Computer Aided Design ,Hayd.-
TexH. )xypH. Guildford ,IPC science and
technology press ,1989- 5
MamHOCTPOUTEND ,EKEMEC. HAYU.-TEXH.
KypH. ,000 "Hayud.-TexHud. npeanpusitue
"Burpax-Llentp"; M. ,1936- 6 BectHuk
MOCKOBCKOTO TOCYAapCTBEHHOTO
TEXHUUYECKOro yHuBepcurera. Cepus:
MammHocTpoenue ,Hay4.-Teopet. u npukI.
KYpH. IIKUpOKoro npodust ,Mock. roc.
TexH. yH-T uM. H. O. baymana; M.
JM3narensctBo MI'TY um. H. O. baymana
,1991- 7 MammHOCTpOEHNE U UHKEHEPHOE
oOpa3oBaHHe ,Hay4.-TeXH. KypH.: 0+ UH-T
MamrHoBeAeHua uM. A. A. braronpaBoBa
Poc. akan. Hayk, MocCk. roc. UHIYCTp. YH-T;
M. ,2008- 8 PedepaTuBHBII XypHAII.
MarmuHOCTpOUTENbHBIE MaTepUaIbI,
KOHCTPYKIIMH U pacyeT JieTajaei MalluH.
['unponpuson. 48. ,otx. Beim. ,Poc. akas.
Hayk, Bcepoc. UH-T Hay4. ¥ TeXH. UHPOPM.
(BUHUTN); M. ,BUHUTU ,1964-

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lonokeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Yun-
Ne | Ce- Bu Hazpanme Maxc. THIBA
KOHTPOJIBHOTO Bec [Topsimox HaumcneHus: 6amioB -
KM|mecTp| KoHTposist Oamn
MEpOTPUSITHS eTcs
B ITA
Ornenka 20 6amoB: 3agaHue BIITOIHEHO
MMOJIHOCTBIO, CTYJICHT MIPH BBIMOJTHECHUN
MPOAEMOHCTPUPOBAIT
CaMOCTOSITeNIbHOCTD. [TapameTphl
KOHCTPYKITMH BbIJCPKaHBI B
COOTBETCTBUH C 3aJJaHHCM.
KonTponsHo- Onenka 15 6amnoB: 3agaHne BLIIIOIHEHO,
Texymii PEUTHUHTOBOE CTY/ACHT NpHU BI)IHOJ'IHGHI/IE/I yTOiIHSIJ'I
1 7 KOHTPOITh Meponpusrtue 1. 1 | 20 |mocnenoBaTeNbHOCTh IEUCTBUH Y 3ayeT
MonenupoBanue npenoaaBates. [lapameTpol

Jerajeit mo YCpTeIKAM

KOHCTPYKIHUH BbLACPKAHBI C

HEOOIBITUMH OTKJIOHEHUSIMH OT 3aJaHusl.
Ornenka 10 6amtoB: 3aganue B 00IeEM
BEITIOJTHCHO, CTYJCHTY TPU BBITIOJTHCHUN
noTpeboBanach MOMOIIb B
KOPPEKTUPOBKE IEHUCTBHI OT
npenonasarens. [lapameTpsl uznenus He




COOTBETCTBYIOT 3aJ1aHUI0. [ 0TOBBIN
YEPTEXK BBITIOJIHEH C OTKJIOHEHUSMU OT
crangaproB ECK/I.

Onenka 0 6ayu10B: 3agaHue He
BBIIIOJTHCHO HI/I6O BBIITOJIHCHO
HECaMOCTOSTEIIHHO.

Texymmii
KOHTPOJIb

KontposnbsHo-
pPEUTUHIOBOE
MEpPOIPUSTHE 2.
Pa3zpaboTtka monenu
cOOPOYHOMN €TUHHIIBI
C MCIIOJIb30BAHUEM
Jeranen u
KpENEXKHBIX
AJIEMEHTOB

20

Orenka 20 6anoB: 3a/1aH€e BBHITTOJTHEHO
[MOJIHOCTBIO, CTYJICHT IIPH BBINOTHEHUN
MPOJIEMOHCTPHPOBAT
caMocCTosTeNbHOCTD. [TapaMeTphl
KOHCTPYKIIMH BBIJICPKAHBI B
COOTBETCTBHUHU C 33JJaHUEM.

Onenka 15 6ammoB: 3a1aHue BEITIOIHEHO,
CTY/ICHT NP BBINIOJHEHUU YTOUYHSII
[OCJIEIOBATEIbHOCTh AEUCTBUHN Y
npenogasarens. [lapameTpol
KOHCTPYKIIH BBIICPKAHBI C
HEOOJIBITUMHU OTKJIOHCHHUSAMU OT 3a/IaHHMS.
Orenka 10 6annoB: 3amanue B 001IemM
BBITIOJIHEHO, CTY/ICHTY MPHU BBIITOJIHEHUH
moTpedoBaIach MOMOIIH B
KOPPEKTUPOBKE IEUCTBUI OT
npenogaBatens. [lapameTpsl uznenus He
COOTBETCTBYIOT 3aJ1aHUI0. [ 0TOBBIN
YEPTEK BHITIOIHEH C OTKJIOHCHHUSIMU OT
crannaproB ECK/I.

Orenka 0 6aytoB: 3a1aHue He
BBITIOJTHEHO JIMOO BBHITIOTHEHO
HECaMOCTOATEIBLHO.

3a4CT

Texymmii
KOHTPOJIb

KoHTponbsHO-
pPEUTUHIOBOE
MepompusThe 3.
IIporoTunuposanue
TOTOBOTO M3JEIHs

20

Ornenka 20 6anoB: 3a/1aHNe BBITIOJIHEHO
MOJTHOCTHIO, CTYACHT MIPH BBHITIOTHEHUH
MPOJIEMOHCTPHPOBAT
CaMOCTOSITENILHOCTE. [lapameTpsl
KOHCTPYKITUH BBIZICPYKAHBI B
COOTBETCTBHUH C 33JIaHUEM.

Onenka 15 6amnoB: 3agaHue BEIIIOIHEHO,
CTYJIEHT MPH BBIMOJIHEHUU YTOYHSIT
[TOCJIE0BATEIBbHOCTD ACUCTBUN Y
npenoaasarens. [lapameTpsr
KOHCTPYKITUH BBIJICPIKAHBI C
HEOOIBIIMMU OTKIIOHECHUSIMH OT 33/1aHUS.
Ornenka 10 6anoB: 3aanue B 001IeM
BBHITIOJTHEHO, CTYJCHTY TP BHIMOJTHEHUN
nmoTpedoBaIach MOMOIIH B
KOPPEKTUPOBKE IEUCTBUI OT
npenogaBarens. [lapameTpsl uznenus He
COOTBETCTBYIOT 3aJ1aHUI0. [ 0TOBBIN
JepTEXK BBITIOTHEH C OTKIIOHEHUSIMU OT
crannaproB ECK/I.

Ornenka 0 6aytoB: 3aaHue He
BBITIOJTHEHO JINOO BBHITIOTHEHO
HECaMOCTOSATENBHO.

3aUCT

ITpome-
JKyTOYHAs
arTecTanus

CemecTpoBoe 3a/1aHue

40

B cepenune cemecTpa CTyIEHTHI
pa30MBAIOTCSl HA KOMAH bl U BEIOMPAIOT
ce6e TEMY JIA BBIIIOJIHCHUS UTOTOBOI'O
3aaHusl. 3aJaHKe 3aKII0YaeTCs B

3a4CT




KOHCTPYUPOBAHHUHU, MOJICIINPOBAHNUH,
M3TOTOBJIEHUH U COOpKE MPOTOTHUIIA
CIOXKHOTO MexaHm3ma. [1o sxemanuro
CTYJIEHTHI pa3padaThIBAlOT CUCTEMY
ABTOMATU3MPOBAHHOTO YIIPABICHUS
MEXaHHU3MOM, OCHAIIA0T €T0
HE0OXOUMBIMU dJIEMEHTAMU YIIPABIICHUS
1 cOopa napopmaruu. Pesynprar momkeH
BKJIFOUaTh B ceOs: 1. OTuér (BBEaeHUE,
OIHCaHKe MPOEKTa, 0030p aHAJIOIOB,
MOCTAaHOBKA TEXHUYECKOTO 3a/IaHUs U
TpeOOBaHUS K CHUCTEME, pa3padoTka
MPUHIIUITAATEHONW CXEMbI YCTAaHOBKH,
BBHIOOp 000PYIOBaHUS, aJITOPUTM PabOTHI
CUCTEMBI YIIPaBJICHHUS, KO POTPAMMBI,
311 MOJIeIMPOBAaHKE IPOTOTHUIIA U3/IETHS,
OIMHMCaHUE TIPOIECCa U3TOTOBICHUS U
cOOpKH M3/CNNs, ONTUCAHUE
KOHCTPYKITHH, HHCTPYKIIUS IO padoTe ¢
YCTaHOBKOH). 2. 311 MOziesTb COOpKH
[IPOTOTUIIA U 371 MOJIEJIM BCEX JeTalei
W3IeN1s B apXuBe. 3. BUJEO paboThl
MexaHusMa (pasmep 1o 10 MB). 4.
TOTOBBIA PaOOTOCITOCOOHBIN MaKeT
MEXaHH3Ma, BBITIOJTHCHHBII Ha OCHOBE
pa3paboTaHHBIX 311 MOJIEIIEH.

40 6amnos. [IpencraBieHnast Moienb
oTBevaet 3aanuto. CTyeHT TBepo
3HaeT yueOHBII MaTepuall; oTBedaeT 0e3
HABOJISAIINX BOIIPOCOB U HE JOITyCKAaeT
[IPH OTBETE CEPHE3HBIX OMMUOOK; YMEET
[IPUMEHSTD MTOJTy4YEeHHBIE 3HAHUS Ha
MIPAKTHUKE; MTOKA3bIBACT

YTy OJIEHHBIXapaKTep 3HAHUH 110
TUCIUILTAHE W CIIOCOOHOCTH K MX
CaMOCTOSITEIbHOMY TOTIOJIHEHUIO U
OOHOBIICHHUIO B XOJI¢ JaJIbHEHIIICH
y4aeOHOU paboThI U PO eCCHOHATTEHOM
nesireabHOCTH. OdopmiteHne
COOTBETCTBYET TPEOOBAHUSIM.
ConeprxatenbHasi 4acTh MOJTHOCTBIO
COOTBETCTBYET IMOCTABJICHHOM 3aj1aye.
[TocTaBneHHas 3a/1aua pelnieHa B TIOJTHOM
o0beme. TeKCT MOSCHUTENbHON 3aTUCKU
HE COACPNKUT TEXHHUECKUX omuOoK. [Tpu
BBITIOJTHEHUU PaOOThI CTYIEHT aKTUBHO
KOHCYJIBTHPOBAJICS C TIPEIIOIaBaTeleM,
COKypCHUKaMu. PelieHne nocraBieHHON
3a]1aud IPOUCXOHNIIO PABHOMEPHO B
TEUEeHHE BCEro ceMecTpa, pabora
BEITIOJTHEHA B CPOK.

20 6amnoB. [IpeacraBineHHas Mones B
11€J]I0M OTBeYaeT 3aJaHuto. CTyIeHT B
OCHOBHOM 3HaeT y4eOHBbII MaTepua;
OTBEYAeT B OOIIEM HA IMOCTABICHHBIE
BONPOCHI U HE IONYCKAET MPHU OTBETE




CEPBE3HBIX OLIMOOK; YMEET NPUMEHSITh
MMOJTyYCHHBIC 3HAHUS HA TIPAKTHKE;
[MOKa3bIBAET CUCTEMATUYECKUIN XapaKTep
3HAHUH 110 JUCIUIUIMHE U CIIOCOOHOCTD K
X CAMOCTOSATEIILHOMY TOIMOJIHEHUIO U
0OHOBIIEHHIO B XOJ€ NaJIbHEHIIIEH
yaeOHOI paboThl U POodeCCHOHATEHON
nesiteabHOCTH. OdopMiieHne
COOTBETCTBYET TPEOOBAHUSIM.
ConeprkaTenbHas 9acTh MOJTHOCTHIO
COOTBETCTBYET IOCTABJICHHOM 3ajaue.
[TocTaBrneHHas 3a7a4ya peiieHa B MOJTHOM
o0beMe. TeKCT mOoSICHUTEIILHOM 3aIIUCKU
COZIEP>KUT HEOOBIIIOE KOJIUYECTBO
TEXHUUECKUX HETOUHOCTEH, HE
HapyIIAINUX OO CMBICI BBIBOIOB.
[Tpu BBITIOTHEHUH PAOOTHI CTY/IEHT
KOHCYJIBTUPOBAJICS C MPEIO/IaBaTesIeM,
COKypCHUKaMu. Penienue nocraBieHHON
3a/1a49M MPOUCXOINIIO HEPABHOMEPHO B
TEYEHUE BCETO CeMecTpa, pabora
BBITIOJIHEHA B CPOK.

10 6amnos. [IpencraBieHHast MOIETh
OTBEYAaET 3aJaHUI0, HO IMEET
OTKJIOHEHUS OT Hero. CTylieHT
MMOBEPXHOCTHO 3HAET YUCOHBI MaTepHaT,
OTBEYAET HA BOIPOCHI C 3aMUHKOU U C
OKHJJTAHUEM HaBOJISIIIMX BOIIPOCOB,

IOy CKAeT MPU OTBETE TUIIOBBIE OIIUOKU;
MMOKa3bIBACT MOBEPXHOCTHBIA XapaKTep
3HAHUH 110 JUCIUILIMHE H CIIOCOOHOCTH K
WX CAaMOCTOSATEIILHOMY TTOITOJITHEHUIO 1
OOHOBJICHHUIO B XOJI€ JaJIbHEHIICH
y4aeOHOU paboThI U PO eCCHOHATIEHOM
nesTenbHOCTH. OdopMileHHe YaCTHIHO
HE COOTBETCTBYET TPEOOBAHUSIM.
ConeprkatenbHasi 4aCTh HE MOJTHOCTBIO
COOTBETCTBYET MOCTABJICHHOW 3aja4e.
[locraBreHHas 3a7a4a pelieHa B MOJHOM
o0beMe. TekCT MOSICHUTENHHOM 3aITHCKU
COZEPKUT OOJBIIIOE KOTUIECTBO
TEXHUYECKUX HETOYHOCTEH, YACTHUHO
HAPYIIAOIINUX OOIIUN CMBICT BBIBO/IOB.
[Ipu BBIOTHEHNUN PAOOTHI CTYJICHT
HEAKTUBHO KOHCYJIBTUPOBAJICA C
MpernoiaBaTeeM, COKypCHUKaMH.
Pelrienre mocTaBiaeHHOM 3a0a49u
MTPOMCXOMIO HEPABHOMEPHO B TEUCHHE
BCETO ceMecTpa, paboTa BBIMOIHEHA C
HE3HAYUTEILHBIM OTCTABAHUEM OT
YCTaHOBJIEHHOTO CPOKa.

0 6amnos. [IpeacraBieHHas Moeab HE
OTBEYACT 3aJaHUIO WM €€ Hellb3s
HCIIOJIL30BATh B KAYECTBE HCXOIHBIX
TAHHBIX 1)1 U3TOTOBICHUS METOLOM
CEJICKTUBHOTO JIA3€PHOTO TJIABJICHHUS.




CTy/leHT He IMEET WJIH UMEET OTACIbHBIC
MpeCTaBICHHUS 00 H3YYCHHOM
MaTepuase; He MOXKET TMOJTHO U
MPaBUJIHHO OTBETHTH HA MTOCTABIICHHBIC
BOTIPOCHI, ITPH OTBETAX JOIMyCKAET
rpyObIe OIHMOKH.

5 7 bonyc

Pedepar

20

J11s mosrydeHust O0HYCHOTO peUTHHTA IO
Kypcy ISl YCIIELTHOTO €T0 MPOXOKICHUS
CTYJIEHT MOJIy4aeT JOMOJIHUTEIbHOE
3aJjaHMe B BUJIE HalMCaHUs pedepara.
Tema pedepara BeIIAETCS CTYACHTY,
KOTOPBIH BBIIIOJIHWII HEYCIIELTHO
KOHTPOJIbHO-PEHTHUHIOBBIE MEPOIPUATHUS
B CEMECTPpE.

Onenka 20 6amioB: Tema pedepara
[pacKpbITa IOJHOCTHIO,
[IPOAEMOHCTPUPOBaHA
CaMOCTOSITEJIBHOCTh B UCCIIEJOBAHUU U
aHaJIu3€e MOCTaBIeHHOM TeMbl. [Ipu
¢dbopmMHupoBaHUM PabOThI HCIIOIB30BAHO
He MeHee 6 BHEIIHUX UCTOYHUKOB, UX
coziep)kaHue rnepepadboTaHo.
Odopmiierre paboThl COOTBETCTBYET
TpeOOBaHUAM K O()OPMIIEHUIO TEKCTOBOM
nokymeHtauuu OYpl'Y u
METOAMYECKUM YKa3aHUSM K
BBITIOJTHEHHUIO PaOOTHI.

Onenka 15 6annos: Tema pedepara
[pacKpbiTa B HECKOJIBKUX HAIPaBJICHUSX,
[POJIEMOHCTPUPOBaHa 0a30Bas
CaMOCTOSITEJIbHOCTh B CCIIEIOBAaHUU U
aHaJIN3€e MOCTaBIEHHOM TeMbl. [Ipu
dhopmupoBaHUU PaOOTHI HCTIOIB30BAHO
HE MEHEE 3 BHEIIHUX NCTOUYHUKOB.
Odopmiierne pabOTHI B TIETIOM
COOTBETCTBYET TPEOOBAHUAM K
0(OPMIIEHUIO TEKCTOBON JOKYMEHTAIH
IOYpI'Y u MmeTonuueckuM yka3aHusaM K
BBITIOJTHEHHUIO PaOOTHI.

Onenka 10 6annos: Tema pedepara
pacKpbiTa YaCTUYHO MIJIM OTHOBEKTOPHO,
B CCJIEIOBAaHUH U aHAJIN3E
MMOCTaBIIEHHONM TeMBI BHIHO
HCII0JIb30BAHUE TOJIKO OTHOTO
CTOpOHHero ucrounuka. OpopmieHue
paboThI HE COOTBETCTBYET TPEOOBAHUIM
K 0(hOPMIICHHIO TEKCTOBOM
noxkymenTanuu IOYpl'Y u
METOAMYECKUM YKa3aHHUSIM K
BBITTOJIHEHHUIO PaOOTHI.

Orenka 0 6aymoB: Tema pedepara mud0
HE pacKpbITa J1M00 CTENEeHb
3aMMCTBOBaHUS MaTepraioB pabOThI
6onee 80%.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA



Bung

MIPOMEKYTOYHOMN IIpouenypa npoBeneHus Kpurepun
OLIEHUBaHUS
arTecTaluu
ITpu BBICTaBIEHUH UTOTOBOM OLIEHKHU 33 KypC YUUTHIBAETCS
KaueCTBEHHbIN pe3ysbTaT paboThl B CEMECTPE U OLICHKH 3a
KOHTPOJIbHO-PENTUHIOBBIE MEPONPUATHUS B CEMECTPE B BUJIE
peiftunra obyyvaromierocs no aucuuruinae (Ilpukas Nel79 ot
24.05.19). Peiitunr obyuatomierocs mo gucruminae: Rd
=Rrex+Rna+R6, rne Rrek - cymmapHsbIil peHTHHT 3a Tekymue |B cooTBeTCTBUU C
3a4eT KOHTPOJIbHO-PEUTUHIOBBIE MEPONPUATHSA 1O Kypcy, Rna - peltunr [nm. 2.5, 2.6

MIPOMEKYTOUHOM arTecTanuu, RO - G0HYCHBIN peUTHHT. 3a4TEHO:
[Tpu Bennumne peritunra Rd 6onee mium paBHo 65 6amioB
CTY/ICHTY BBICTABJISE€TCA OLEHKA ''3a4TEHO" 110 UTOTaM OCBOCHUS
Kypca. He 3aureno: Ilpu Bennunne peiitunra Rd menee 64 6annos
CTYACHTY BBICTABIISIECTCS OLIEHKA "'HE 3a4TEHO" 10 UTOram
OCBOEHUS Kypca.

[lonoxxeuus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne KM
KommnereHnuun PesynbraTsl 00yueHust
11213145
3HAeT: yCTPOICTBO U MPUHIUIIBI paOOTHI OCHOBHOTO 000PYI0OBAHUS JUISI
T1K-1 TexHoJoru 3D MonenupoBaHus U MPOTOTUITUPOBAHMS, KITFOUEBBIE MTApaMETPHI HAHHHH
TCXHOJIOTHUYCCKHUX pe)KI/IMOB.
[K-1 'YMeeT: M0Ib30BaThCsl CIIENUAIN3UPOBAHHBIM IPOIPAMMHBIMY IPOXYKTAMM JUIS ey
pa3paboTKu M KOHTPOJIA apaMeTpoB cozaanus 3D moneneii.
MMeeT nMpakTUYECKUH OTBIT: MTOATOTOBKH UCXOMHBIX JTAHHBIX JIJIS
[K-1 cnenuanusuposanHoro 110, hopMupoBaHus YIPaBISIOMIKUX IPOrPaMM IS ey
o6opynoBanus 3D mevaru, KOHTPOJIS MApaMeTPOB KadeCTBA MOTYYSHHBIX
W3IICTHN.
Tumnossie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUIIOKCHUSIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUITIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

Nuxenepnas 3D-komnbiorepHas rpaduka [ TexcT] yaeOHHUK u
MIPAKTUKYM JIJIs1 By30B 110 MHXK.-TeXH. crienuaibHocTsM A. JI. Xetder u ap.; mox
pen. A. JI. Xeitdena ; FOx.-Ypain. roc. yH-T ; FOYpI'Y. - 3-¢ u3n., nepepad. u jgor. -
M.: FOpaiit, 2015. - 602 c. un.

1.

0) OononHumenbHas IUumepamypa:
JlazepHas u 35IeKTpOHHOIy4YeBasi 00padoTka MarepuanoB Crpas. - M.:
MammHoctpoenue, 1985. - 495 c. un.
MonenvupoBaHue U BUPTyaldbHOE NTpOoTOTUTIMpOBaHue [ TekcT] yueo.
nocoOue Jyisi By30B 110 CIEUaIbHOCTH "MoieIupoBaHue U UCCiIeI0BaHne
oneparuii B opr.-texH. cuctemax" WM. U. Kocenko u np. - M.: Ansda-M u np., 2012.
- 176 c. nn.

I.

2.

3.

Kynpssues, E. M. Kommnac-3D. [IpoektrnpoBanrie B MAIMHOCTPOECHUH
[Texct] E. M. KynpsBues. - M.: JIMK-IIpecc, 2009. - 435 c. u.




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
CAIIP u rpaduxa ,exxemec. xxypH. ,000 "KommnbroteplIpecc"

COopka B MalIMHOCTPOEHUHU, TPUOOPOCTPOCHUH ,HAYY.-T€XH. U
pou3B. XKypH. ,131-Bo "MammHoctpoenue"

Computer Design ,Hayd.-TexH. xypH. Littleton, MA ,Penn Well ,1993-
Computer Aided Design ,nayu.-texH. xxypH. Guildford ,IPC science

l.
2.

3.
4,

and technology press ,1989-

5.

6.

7.

8.

MamnHOCTPOUTENB ,eKeMeC. Hayd.-TeXH. KypH. ,000 "Hayy.-texHuu.
npeanpustue "Burpax-Lenrp"; M. ,1936-

BectHuk MOCKOBCKOIO TroCy1apCTBEHHOI'O TEXHUYECKOTO
yHuBepcurera. Cepusa: MammHoctpoenue ,Hayd.-TeopeT. 1 IpuKJI. )KypH.
mupokoro npoduis ,Mock. roc. Text. yH-T uM. H. O. baymana; M. ,3narenscTBoO
MI'TY um. H. 3. baymana ,1991-

MammHoCTpOeHHE U UHKEHEPHOE 00pa30BaHue ,HAyY.-TEXH. KYPH.:
0+ ,1u-T mamuHoBeaeHust uM. A. A. bnaronpaBosa Poc. akaa. Hayk, Mock. roc.
UHIyCTp. YH-T; M. ,2008-
PedeparusHeiii )xypHan. MammmHOCTPOUTENbHBIE MAaTEPUATIBI,
KOHCTPYKIHMHU U pacyeT aetaneil mamuH. ['maponpuson. 48. ,0ta. BblI. ,Poc. akaj.
HayK, Bcepoc. uH-T Hayd. u TexH. unpopm. (BUHUTHU); M. ,BUHUTHU ,1964-

2) MemoouuecKkue yka3anus 0s CImy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1) [IporoTrnupoBanre U oLM(PPOBKA A€TANICH MAITUH: METOJUYECKUE
YKa3aHHs K OCBOCHUIO TUCHUIUIUHBI [ DNeKTpoHHbIA JoKyMeHT] / O.0.CuBepuH. —
Yenabunck, 2018. — 12 ¢. Pexum gocryna: ajeKTpoHHas 0nbauoreka kadeapbl

I.

TuMOMJI.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

JJIeKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
dbopme
P>nByn, b. 3D-nevars. [IpakTuueckoe pykoBOJCTBO :
DIEeKTPOHHO- pykxoBoacTBo / b. Pansyn, @. lllodep, b. ['appaT ; mepesox ¢
OCHOBHAS OubmmoTeyHas anmmiickoro M. A. Paiitmana.. — Mocksa : JIMK Ilpecc,
1 cuctema 2020. — 220 c. — ISBN 978-5-97060-738-1. — TexkcT :
nuTeparypa . i
M3/1aTeNbCTBA PIIEKTPOHHBIH // JIaHb : 27eKTpOHHO-OMOIMOTEUHAsl CUCTeEMA. —
Jlanb URL.: https://e.lanbook.com/book/140567 (mara obpameHus:
24.07.2020). — Pexum noctymna: s aBTOPU3. MOIH30BATEICH.
Kynuk, B. 1. AniquTuBHBIE TEXHOIOTUN B IPOU3BO/ICTBE
IeKTPOHHO- W3/1CJIN aBUALIMOHHOM M PAKETHO-KOCMHYECKON TEXHUKH :
6UGIO TS yuebHoe nocodue / B. U. Kynuk, A. C. Hunos. — CaHkT-
b JlononHuTENbHAS crCTeMa [lerepOypr : BI'TY "Boeamex" um. [.®. Ycrunosa, 2018. —
nmuTepaTypa 160 c. — Tekcr : aneKTpoHHBIH // JIaHb : 3MEKTPOHHO-
M3/1aTeNIbCTBA
Mamt oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/122070 (nara obpateHus:
29.07.2020). — Pexxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.
3 JlononHuTENbHAS | DIEKTPOHHO- [‘puboBckuii, A. A. [eomeTprueckoe MOACTUPOBAHUE B
nmuTeparypa OnOIMOTEUHAS a/UTITHBHOM IPOM3BOCTRBE : yueOHOe nocodue / A. A.




cucreMa ['pubosckuit. — Cankt-Ilerepoypr : HUY U'TMO, 2015. — 49
M3/1aTeIhCTBA c. — TekcT : anexTpoHHbIH // JIaHb : AIIEeKTPOHHO-
Jlanp oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/91559 (nata obOpareHus:
29.07.2020). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
CoBpeMeHHbIe TeXHONOruH 3D-ckaHUpOBaHus : yueOHOe
JIEeKTPOHHO- nocobue / A. H. HoBukos, A. B. ®upcos, I. 1. bop3yHos, A. A.
OnOIMOTCUHAS [llennukoB. — Mocksa : PT'Y um. A.H. Koceiruna, 2015. — 87
OcHoBHas .
4 sreparypa cucTeMa c. — TexcT : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
M31aTeNbCTBA 6ubnuoreunas cucrema. — URL:
Jlann https://e.lanbook.com/book/128675 (nara obparmmenus:
29.07.2020). — Pexwum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.
Bapden, T. [Ipororunuposanue. [IpakTnyeckoe pyKoBOACTBO :
DNEeKTPOHHO- pykxoBozacTso / T. Bapden ; nepeBon ¢ anmmiickoro U. Jleiiko.
OCHOBHAS OoubIuoTeyHas — Mocksa : ManH, MBanos u ®epbep, 2013. — 240 c. —
5 cucreMa ISBN 978-5-91657-725-9. — TexcT : aneKTpoHHbIi // JIaHb :
MTepaTypa i
U3/1aTeNIbCTBA AIIEKTPOHHO-OMbOIMoTeyHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/62359 (nata oOpareHus:
29.07.2020). — Pexxum focTyna: Juis aBTOpU3. OJIb30BaTeNeH.
Kommnbrorepnas rpaduka B CAIIP : yuebHOE mocobue / A. B.
JJEKTPOHHO- [Ipuemsbiies, B. H. Kpyros, B. A. Tpesnb, O. A. Kopakosa.
OubIMOTeUHAS — 2-e u3M., crep. — Cankr-IletepOypr : JIanb, 2020. — 196 c.
6 JlononHHTeILHAA cucTemMa — ISBN 978-5-8114-5527-0. — TexkcT : anexTpoHHbIi // JIaHb :
nuTeparypa ]
U3aTeIbCTBA QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/142368 (nara oOpareHus:
29.07.2020). — Pexkum mocTyna: AJist aBTOPH3. TIOJIb30BaTeNCH.

[lepedeHb UCTIONB3YEMOIO TPOTPAMMHOTO O0ECIICUEHMS:

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

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Undopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anstuit ayz_L IpeAyCTaHOBJIEHHOE MPOrpaMMHOE 0OecieueHue, UCTIONb3yeMOoe JIs
pa3IMYHBIX BUOB 3aHSATHHA
3auer 340 |[IepcoHanbHBIE KOMIIBIOTEPHI C YCTAHOBIEHHBIM ITPOrPaMMHBIM
(JI.k.) |obecnieueHnem
Jexwin 338  [MynbTUMEIUHHBIA MOHUTOP, IEPCOHATBHBIE KOMIIBIOTEPHI C
(JI.x.) [ycTaHOBJICHHBIM IPOTPAMMHBIM 00€CTICYCHHEM
[Ipaktnyeckue (338  (MynbTUMEIUIHBIA MOHUTOP, HEPCOHATIBHBIE KOMITBIOTEPHI C
3aHATUA U ceMuHapsl |(JI.K.) [yCTaHOBIEHHBIM ITPOrPAaMMHBIM 00€CIIeYeHUEM
MynbTUMEIUHHBIA MOHUTOP, IIEPCOHATIBHBIE KOMITBIOTEPHI C
Jabopatopsie  [340 YCTaHOBJIEHHBIM NIPOIPaMMHBIM 00€CIIE€UEHUEM, TIPHHTEPbI Flashforge
SAHSITIS (L) Creat.or Pro, Flashforge Creatpr'3, Wanh?lo Duplicator 7 Plus, Wanhao
Duplicator 8, 3D ckaneps! Shining 3D EinScan-SE, 3D Systems Sense Next
Gen.




Kontpomns

. 340 [[lepcoHasbHBIE KOMIBIOTEPHI C YCTAHOBICHHBIM MPOTPAMMHBIM
CaMOCTOSITENIbHOM
(JI.k.) |obecnieueHrem
paboThI
Jlaboparopusie  |120
patop Koopnunarno-uzmepurenbaas mamnaa KUM-1000
3aHATUSA (JL.x.)




