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1. Ileau u 3a7a9u AUCHUILIHHBI

Llenpt0 OCBOEGHMS JUCUMIUIMHBI SIBJISIETCA IMOATOTOBKAa CTYIEHTOB K
JESITEIBHOCTH B COOTBETCTBUU C KBAIU(PUKAIIMOHHON XapaKTepUCTUKON OakaaBpa
[0 HamnpaBJeHUIO MOATroToBKHU. L{ndpoBoe mpou3BoACTBO paccMaTpuBaeTcsi Kak
HEYTO yKPYHNHEHHOE, COCTOSIIEE W3 MHOXKECTBA BXOJAIIUMX B  HETO
3arOTOBUTENIBHBIX ~ NPOM3BOJCTB, IIPM  3TOM  TaKXK€  pPacCMaTpUBAETCS
3arOTOBUTENIBHOE  NPOM3BOJACTBO, IJIE€  JACTAIN-IIPOTOTUIIBI  MEJIKOCEPHUIHO
U3rOTaBIMBAIOT AJJIUTUBHBIM CIIOCOOOM MO TexHojorusM 3D-newaru. 3agauamu
JUCUUIUINHBI SBJISTFOTCS:

® U3y4YEHUE METOJOB KOMIBIOTEPHOTo MpoektupoBanus 3D-moneneit u 3D-
cOOpPOK, a TAKXKE IKCIOPTa U UMIIOPTA (PAIITOB;

® TOJrOTOBKa IOJIMTOHAJIBHOW CETOYHOM MOJENH, HUCHpPaBIECHUE OLINOOK
MOJICIIN;

® [OATOTOBKA YIPAaBJISFOIIEH porpamMmbl (g-Koa) Jisl Ie9aT! MPOTOTHIIA T10
texHoaornu FFF;

® [IOArOTOBKAa M HAcCTpoKKa obopyaoBanus ais 3D-nevary;

® [poBeAeHHE NOCT-00pabOTKHU: yAalleHue MOAJIEPKEK, OTBepKIeHue B Y D-
neyvax, pabora ¢ KpenéxHbIMU 3IEMEHTaMU, IOKPacKa;

e paboTa ¢ ycTpolcTBaMu OLIM(PPOBKU MAITMHOCTPOUTENBHBIX AeTajei.

2. Mecto nucuumiudbl B cTpyktype OOII 6akanaBpuarta

Jucuunnmaa  «OCHOBBI  QIIUTUBHBIX  TEXHOJIOTHI»  OTHOCUTCS K
(bakynbTaTUBHBIM JUcHUIUIMHAM. CBsi3aHa co cieayrommmu gucuurminaamu OIT:

B 6azoeou wvacmu (b.1.1):

— Bricmas maTtemaTHka;

— @u3uKa B IPOU3BOJCTBEHHBIX U TEXHOJIOTHUUYECKUX Mpolieccax;

— TeopeTnueckass MEXaHUKa;

— KoMIbroTepHbIN TPaKTUKYM IO MHKEHEPHOU rpaduke
B eapuamusnoit wvacmu (b.1.2):

— Marepuanosenenue;

— OCHOBBI TEXHOJIOTUI MAIIMHOCTPOCHUS;

— KommuiekcHble TexHonoruu npouneccoB OM/I.
B oucyunnunax no evibopy (b.1.3):

— TexHONOrn4ecKuil WHXUHUPUHT TpolueccoB ¢ npuMeHeHueM CAE-

CUCTEM.

— Komnerorepusiii nHKMHUPUHT B OM/I.



3. IlepedeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO AUCHUILIUHE
(MonyJi10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTaTaAMM 0CBOCHHUS
0o0pa3oBaTeIbHOM MPOrPaMMBbI

B pesynpTaTte OCBOGHHS IUCHUIUIMHBI (MOAYJsl) Yy  OOyYaromuxcs
dbopMUpYIOTCS  CIACAYIOUIME KOMIIETEHIIMM U JOJDKHBI OBITh  JOCTUTHYTHI
CJIEYIONTHE PE3yJIbTaThl OOYYEeHHs Kak 3Tan (HOPMHUPOBAHHS COOTBETCTBYIOIINX
KOMITETeHIIUM, Tabnuma 1:

Ta6nuna 1. ®opMupoBaHre KOMITETCHITUI

Kongr HaumenoBanue
. WNHpaukaTopa AOCTUKEHNS KOMIIETEHIIUN
KOMITETCHIIUI KOMIIETCHIIMH
OIIK-7 Cnoco6en npumenste | MOIIK-7.1. 3HaeT TeopeTHUECKHE OCHOBBI
COBPEMEHHBIE MIPUMEHEHHUSI SKOJIOTUYHBIX U O€30MaCHBIX METOOB
9KOJIOTHYHBIE U PaIMOHATIBLHOTO UCIIOJIb30BAaHUS CHIPHEBBIX U
0€30IMacHbIC METOIBI | SHEPIrEeTHYECKUX PECYPCOB B MAIIMHOCTPOCHHUH
paLMOHAIBHOTO NOIIK-7.2. YMeeT npuMeHsATh COBPEMEHHBIE
WCIIOJIb30BaHUS 9KOJIOTHYHBIC U O€30MTACHBIC METO/IbI
CBIPBEBBIX U PaIMOHATILHOTO UCIIOJIb30BAaHUS CHIPHEBBIX U
SHEPTEeTUYECKHUX SHEPTETUYECKUX PECYPCOB B MAITMHOCTPOCHUU
pecypcoB B NOIIK-7.3. Bnageer yMEHUSIMU IPUMEHSTh
MaIIuHOCTPOEHUHU COBPEMEHHBIE SKOJIOTUYHBIE U 0€30MMacHbIC METO/IbI
PaIMOHATIBLHOTO UCIIOJIb30BaHUS CHIPHEBBIX U
SHEPTEeTUUECKUX PECYPCOB B MAITMHOCTPOCHUH

4. CTpyKTypa H cojep:KaHue TUCIHHIIMHBI.

OO6m1ast TpyI0€MKOCTh JUCITUTIIMHBI COCTABISAET 3 3a4eTHbIe equHuIbI, 108
aKaJeMUYECKHX YacoB, M3 HUX 5S4 4YacoB ayJAMTOPHBIX 3aHATHH u 954
CaMOCTOATENbHON pabOTHI.

Knaccudukanus CAITP. Anroputm co3mganus 3D-moneneit u 3D-c6opok B
porpamMmax mapaMmeTpudecKoro NpoeKTUpoBaHus. Tomoaornyeckasi ONTUMHU3AITHUSL.
[Toarotoska 3D-moneneii ¢opmara STL k mewyaru B [1O Nettfabb. IToaroroska
YOPABJISIIONIETO (-KOAa /I MPUHTEpa JJIA TPEXMEPHOW IMedYaTd MO0 TEeXHOJOTUU
FDM. PaGoTa c mpuHTEpOM 11J1s1 TpeXMEpHOU neuatu. Beibop pabodero pexxuma asis
ABC- u IIJIA-nonmumepoB. O0mue HacTporiku npuHTepa. Oxonuanue 3D-neyaT u
oTneNeHrue MpoTOoTUIioB oT Tiatdopmel. [locT-006paborka mpototuma. COopka
npotoTunoB. [IporpaMMHOe U KOMIIBIOTEpHOE OCHaIeHue. MeTobl yrpaBieHus
pazpabotkoii. [lepcoHanbHas U KOMaHaHas paboTa.

Ctpyktypa u coaepxaHue AUCHUIUIMHBI «OCHOBBI  aJIUTUBHBIX
TEXHOJIOTHIT» TI0 CPOKAM U BUIAM pabOThl OTpakeHbI B IIpHIIokeHHH A.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH, IPUMEHsIeMble IPH OCBOCHUH
AUCIHUIIMHBI.

MGTOI[I/IKa MpcrogaBaHusa AUCHUIIIIMHBI «OCHOBBI AU THBHBIX TEXHOJIOT U
N pcain3alusd KOMIICTCHTHOI'O IIOAXOJa B HM3JIOKCHHMHM M BOCIIPHATHH MaTCpHajia



IpeaycMaTpuBaeT UCIOJIb30BAHUE CIIETYIONIMX aKTUBHBIX U UHTEPAKTUBHBIX (pOopM
MPOBEJCHUSI TPYNNOBBIX, HHAWBUIAYAIbHBIX, ayAUTOPHBIX W BHEAYJIUTOPHBIX
3aHSITUMN:

® UTCHUE JIEKIMHA COMPOBOXKIAECTCA TMOKA30M MYJIbTUMEIUWHBIX JIEKIUN
(mpe3eHTaruu, BUACO(MANUIIBI) C TTOMOIILI0 KOMITBIOTEPHONH M MPOCKTOPHOMN
TEXHUKHU;

e 1npoBeAcHHE, OOCYKICHHE W 3almra JabopaTopHbix pador (AB2514,
MexkadenpanpHas snadoparopusi CAIIP nma AsrozaBoackoit u BC105 B
Texnomapke Ha b. CemeHOBCKON) ¢ CHHXpPOHHBIM (BMecTe C
npenojaBareyieM) WIA CaMOCTOSITEIbHBIM  BBIMOJHEHUEM 3aJlaHUl B
nporpammax CAD/CAE;

® [IepenuCcKa MO AIEKTPOHHON MouTe JJisi 00ecreyeHus MOMOIIU CTyACHTaM
(pacnpeneneHre 3aJaHU MW JIOMOJHUTEIBHOrO Y4yeOHOro MaTepuaa,
pa3bsICHEHHE M KOMMEHTApUU 33JaHWW, OTBEThl HA BOIPOCHI) B MEPHUOJ
CaMOCTOATENLHON pabOThl BHE ayJAUTOPHBIX YAaCOB 3aHATHI M 0OECIICUCHUS
HEIMPEPHIBHOTO KOHTaKTa TpernojaBareiss cO CTyJIeHTaMu (Hampumep,
OToBeIIeHHEe 00 U3MEHEHUH B PACIIHCAHUH).

e [lpu mpoBeneHUM 3aHATUN MO AUCHUIUIMHE NpuMeHsieTca cucrema CJ1O -
Ims.mospolytech.ru. Ha mnardopme CJIO mo aucuuiuiiHe MOTyT OBITh
pa3MeInieHbl y4eOHbIe, METOIMUECKUE U MHBIE MaTepHalibl, CIOCOOCTBYIOIINE
OCBOCHUIO TUCITUIIIIUHBI CTYJICHTOM.

e [lpu npoBeneHUN 3aHATUN TaK)Ke MOTYT OBITh peaM30BaHbl Takue (opMbl
kak BeOuHapsl (Ha t1atdopme ZOOM, Webinar, Webex), onmaitn
TECTUPOBAHUE, IPOMENKYT

® OYHas arTecTalus C IPUMEHEHUEM BJIEKTPOHHBIX CPEJICTB.

6. OueHouyHbIe CPeACTBA /sl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH,
NPOMEKYTOYHOI aTTecTAlMu [0 UTOraM OCBOEHUSI TUCIUIJIMHBI H
yueOHO-MeToaAn4YecKoe odecredeHne CaMoCTOATEeILHON padoThI
CTYCHTOB.

B mporecce 00ydeHUsT HCHONMB3YIOTCS OIEHOYHBIE CPEJCTBA PYOESKHOTO
KOHTPOJISI  YCIIEBAEMOCTHU: KOHTPOJIBHBIE BONPOCHI IO KAXKIOMY pasieiny
MIPOrpaMMBbl /UM KOMITBIOTEPHOE TECTUPOBAHKE, COCTABIIEHNE UTOTOBOTO OTYETa
Mo pe3yiabTaTaM JabOpaTOPHBIX WM CEMHHAPCKUX 3aHSATHUH, MOCEIIaeMOCTb.
BBoauTcs 6a/sIbHO-pEHTHHIOBAsI CUCTEMA C KPUTEPUSMU OIEHKH MO Tadiuie 2.
bann 3a  mocemaemMocTb  BBICUMTHIBAETCS  HA  OCHOBAaHWM  MPOCTOU
MPONMOPUHUOHAIBLHON 3aBUCUMOCTH:

PB = (PII * MB)/100,

rne Pb — peanpuwiit 6amn; PII — peanbnblii mporeHT mocemniaemoct; Mb —
MaKCUMAaJIbHBINA OaJIT IO KPUTEPHIO.

Tabnuia 2. PacimmpsieMplil CIUCOK KPUTEPUEB OIICHKY 3HAHHM CTYICHTOB



Kpurepuii ouenkun

Makec.
KOJI-BO
0aJLiI0B

ITocemaemocts (100%)

1

Cnan oT4U€T 1O Kypcy J1ad0paTopHBIX padoT

1,5

Crana npeseHTalus 1o pe3yJibraraMm padot

1,5

A (WIN|F-

CTy,ZICHT/-Ka BBITIOJTHHUJIA IIPOCKTUPOBAHUC U IICUATDH
COOCTBEHHOT'O IIPOTOTHUIIA

1

o1

AkTuBHas paboTa 1o nocT-oopaboTKe MPOTOTUIIOB U
cOopKaMu

0,5

CryneHT/-ka BoIIes B COABTOPHI CTaThU

a) KOHTPOJIb MOCEUaEMOCTH

Moarpynna | Homep cGoprr | Mozuumm cGopku | Na n/n Oruet oHO
1d.pee| 21.pee| 28.pee| O6map| 13.map| 20.map| 27.map| 03.anp| 1lanp | 1lanp | 18.anp | 18.anp
1 13_40 3 1 cbopka + Bauypo Axaped H + + + + + + + H H + +
1 27 9,4 2 | csonmogenm| + BukHuKOB Cepred + + + + + + + + + + + +
1 13_40 3 3 cBopka + | AoBpoCcMBICNOB BaneHTHH H + + + + H H + H H H H
1 4 cbopka + | apukos Anexcanzp + + + + + H + H + + H H
1 27 1 s cbopka N Kp + + + + + + + + + + + +
2 13 40 69871314, | 6 |caoumoperm| + | Kamwnnun Omwrpuit + + + + + + + + + + + +
2 27 14 7 cbopra + Knu'Hos Muxann H + H + + + + + H H + +
2 13 40 3 8 cbopka + | Menbuukos gnmurpmii H + + H + H H + H H + +
2 27 83 9 cbopra + MwTiH Erop + + + + + + + + + + + +
2 10 cbopka + Myca'pos Banepuii H H H + H H H H H H H H
3 27 1 11 | csongeranm | + Ocvnos ApTyp H H H H + H + + H H + +
3 27 3 12 cBopku + Mpuc Anekcanap + + H + + + + + H H + +
3 27 6,10 13 cBoM geTanm | + CaBWMHKOB [IMWTpHiA + + + + + + + + + + + +
3 13_40 12,19 14 cBopka + CaMapoAHOE JIeHHT H H + H + H H H H H H H
3 27 3 15 | ceouperamm | + CuneHckuil Muxaun H + + + + + + + H H + +
4 2_7/13_40 5,7,11,12,13/8, 16 c6opka + CMHpHOB BAaancnae + + + + + + + + + + + +
4 2 7/13 40 9,4/4 17 cbopka + ®enoTos Unba + + H + + + + + + + + +
4 13_40 78 18 cBopka + HHPROB AMHTRHIA H + + H H H H H H H + +
4 27 2 19 c6opka + | Kypaenes Bnagucnas H + + + H + + + H H + +
®EBPA/L MAPT ANPEAb
3aHATMA o
- - - - - — — — — — Konnuectao nponyckoe |[Mocewaemocts, %
25.0np | 25anp | 02mad | 02mad | 09.mad | 09.mad | 16mad | 16.mad | 23.mad | 23.mod | 30.mad | 30.mad
+ + + + + + + + + + 3 86
+ + + + + + + + + + 0 100
+ + + + H H + + + + 9 59
+ + + + W] + + + + + + 4 82
+ + + + E + + + + + + 0 100
+ + + + :[ + + + + + + 0 100
+ + + + = H H + + + + 6 73
+ + + + — + + + + + + 6 73
+ + + + £ + + + + + + 0 100
H H H H T no e Tow [ W [ H 2 [
+ + + + = + + + + + + 7 68
+ + + + I + + + + + + 3 86
+ + + + =) + + + + H H 2 91
u u * * 2 Lo IR N T A d 12 [ s ]
+ + + + o + + H H + + 5 77
+ + + + c + + + + + + 0 100
+ + + + H H + + + + 3 86
+ + H H + + H H H H 14
+ + + + H H + + + + 6 73
MA# | |




Bannsa CoGeTBeHHDBIR QOTuek no nabopartoHsim MpesexTauva no
olile} KonuuecTeo nponyckos | MocellaemocTs CoasTop cTaTbl
nocewaemMocTs npoToTMn paBotam pesynbTatam pabot
Bauypo Angped 3 86 0,86 (1) 1,5 1] (1)
BHHHWMKOB Cepreid 0 100 1,00 1 1,5 1] o
foBpocmbicnos BaneHTHH 9 59 0,59 0 1,5 0 0
Hapukos Anexkcangp 4 82 0,82 (1) 1,5 0 (1)
Cnaapiwesa KpuctuHa a 100 1,00 (1) 1,5 1] (1)
KamMWwnanH AmMuTpuid 0 100 1,00 1 1,5 o o
Knu'vos Muxaun 6 73 0,73 0 1,5 0 0
MeneHUKoB AMUTRHA 6 73 0,73 (1] 1,5 0 (1]
MuTnH Erop 0 100 1,00 () 1,5 0 ()
Myca'pos Banepmii 21 5 0,05 o 15 [ o
Ocunoe ApTyp 7 68 0,68 1 1,5 o o
Mpwc AnekcaHap 3 86 0,86 (1] 1,5 0 (1]
CaBWMHKOB IMUTPURH 2 91 0,91 1 1,5 o o
CamapbAHOB [eHHC 12 45 0,45 o 1,5 o o
CuneHckuid Muxamn 5 77 0,77 1 1,5 0 0
CmupHoB Bnagncnas 0 100 1,00 (1] 1,5 0 (1]
Qenotos Mnba 3 86 0,86 o 15 [ o
YHpKOB JMUTPHIA 14 36 0,36 o 1,5 o o
Hypaenes Bnagucnas 6 73 0,73 0 1,5 1] 1]
MocT-o6paboTka 06wwuii 6ann 3a CemecTpoBblid 3K3aMeH, Makc. 1 WToroesiid | MToroeblid
- . KommeHTapumn OueHka
NpOTOTHNOB K cOopHa cemecTp PEWTHHI Bonpoc Nel, makc. 0,5 sonpoc Ne2 (geTtanm), make. 0,5 Gann PEHVTHHT
o 2,36 7 0,00 0,50 2,86 7 XOpowo
0,5 4,00 0,50 0,50 35,00
1] 2,09 10 0,00 0,50 2,59 10 OT8. Ha 40N, BONpOoChl Xxopowo
o 2,32 8 0,00 0,50 2,82 8 OTB. Ha A0M. Bonpock! OT/IMYHO
0,5 3,00 0,50 0,50 4,00
0.5 4,00 0,50 0,50 5,00
o 2,23 9 0,00 0,50 2,73 9 OTB. Ha A0M. Bonpock! OT/IMYHO
1] 2,23 9 0,00 0,50 2,73 9 XOpowwo
0,5 3,00 0,50 0,50 4,00
o 1,55 0,00 0,50 2,05 OTE. Ha 40MN. BONpoCk!
0 3,18 0,50 0,50 4,18
0 2,36 2,00 9,50 2,86
0,5 3,91 0,50 0,50 4,91
0 1,95 0,00 0,50 2,45 OTE. Ha A0N. BONpOCh!
0 3,27 0,50 0,50 4,27
0,5 3,00 0,50 0,50 4,00
0,5 2,86 [ 0,00 0,50 3,36 [ OTB. Ha A0MN. BONpochl OT/IHYHO
0 1,86 12 0,00 0,50 2,36 12 OT8. Ha A0, BONpochl XopoLwo
1] 2,23 9 0,00 0,50 2,73 9 X0powo

0) Tabnuiia nmojcyeTa 0anioB U ONPEEICHUS peUTUHTa
CemecTpoOBbIN PeNTUHT
01234©67891011121314

YypaBnes Bnagucnas
YnpKoB OMUTPUIA
®enoToB Unba
CMUpHOB Bnagucnas
CuneHckuit Muxaun
CaMapbfAHOB [JeHnc
CaBWUHKOB OMUTPUIA
Mpuc AnekcaHgp
OcunoB ApTyp
Myca'poB Banepmii
MuTUHErop
MenbHUKOB AMUTPUIA
Knu'HoB Muxaun
KaMwunux OMuTpui
Mnagbiwesa KpUcTUHA
¥apukoB AnekcaHap
Oo6pocMbICNoB BaneHTHH
BHHHNKOB Ceprei
BauypoAxgpei

0 05 1 1,5 2 25 3 @ 4 45 5
O6wwni 6ann sa cemecTp



B) KOHTPOJIb YCIIEBAEMOCTH (32 CEMECTP)
WUTOroBbIi peuTUHT

XypaBnes Bnagucnas
YupKoB OMUTPUI
$enoTos Unba
CMUpHOB Bnagucnae
CuneHckui Muxaun
CaMapbAHOB [leHnc
CaBWUHKOB OMUTPUIA
Mpuc Anekcanap
OcHnoB ApTyp
Myca'pos Banepwii
MuTuH Erop
MenbHUKOB OMUTPUIA
Knu'HoB Muxaun
KaMwunud OMUTpui
Mmagbiwesa KpucTuHa
JapuKoB AneKcaHap
Oo6pocMbicnoB BaneHTuH
BUHHUKOB Cepreit
Bauypo AHapei

0 05 1 1,5 2 ' 25 3 35 4 5 55 6

UtoroBbIn 6ann
') KOHTPOJIb YCIIEBAEMOCTH (MTOTOBBIN )

B konue cemectpa mnpousBoauTcs MoAcuéT HaOpaHHbIX OamnoB. Ecnu
HaOpaHHas cymMma OamwioB cTyJaeHToM monanaer B 10%-blii umHTEpBan oOT
MaKCHMaJbHO BO3MOXKHOT'O KOJIMYECTBA 0asIoB, KOTOPbIE MOXHO OBLJIO HAOpaTh 3a
CEMECTP, TO DKBUBAJICHTHASI OLEHKA — «OTIUYHO», eciiid B 20%-bIii MHTEPBAT —
«xopouioy, eciau B 30%-b1il UHTEpBaA — «yJIOBJIETBOPUTENBHO» (Tabmuua 3). Eciu
CTYJIEHT HalOupaeT MaKCHUMaJIbHO-BO3MOXHOE KonudectBo OamioB (MBB) 3a
ceMecTp, TO OH OCBOOOXKIAeTCs OT OTBETa Ha JIOMOJHUTENbHBIE BOIPOCHl Ha
IK3aMeHe.

Ha ycmoTpenue mnpenoaaBatejis M 1O Ppe3yibTaTaM OTBETOB Ha
IK3aMEeHAINMOHHBbIE BOMPOCHI 0AJJ1 00y4aK0IIerocsi MokeT ObITh MOBBINIEH, HO
He 0oJiee, yeM Ha 1 exuHMIy!

Taomuna 3. Onenounas 1Kajia

Ouenka Onucanne

BelnosiHeHs! BCE BUJIBI y4eOHOMI paboThI,
IpeyCMOTpPEeHHbIE pabouell mporpamMmoil, Ttabnuma 2.
Otaunvno CTyaeHT neMOHCTpPHUpPYET COOTBETCTBUE 3HAHUM, YMEHUH,
(TOII-5, 0,9*MBBbB < o0muii | HaBBIKOB MpUBEACHHBIM B Tabmune 1. Moryt ObITh
6ann < MBB) JIOMyIIEHbl ~ HE3HAUUTENbHbIE  OIIMOKH, HETOYHOCTH,
3aTpyJHEHHUS] NPU aHAJIUTUYECKUX OIepalusax, MepeHoce

3HaHUM U YMEHU Ha HOBbIE, HECTaHIaPTHBIE CUTYaL1H.




CTyJEHTa K IIPOMEXYTOUHOMN aTTecTaluy,
Xopowo IPEIyCMOTPEHHbIE IPOrPaMMOM JUCLUILUIMHBI, Tabnuua 2.
(0,8*MBB < 06mmii 6aa1 < | OOyyaronuiics JTEMOHCTPUPYET YaCTHYHOE COOTBETCTBUE
0,9“MBB) 3HaHWM, Tabmuua 1, HO JOIycKarOTCAd HE3HAuUTeNbHbIE
OIIMOKK, HETOUYHOCTH, 3aTPYAHEHUS IMPHU aHATUTUYECKHX

olnepanusx.

BrimonHeHsl Bce  00s13aTEIbHBIE YCJI0BUSA TIOATOTOBKHU

Y10BJI€TBOPUTEIBHO OOyuaronuiics J€MOHCTPUPYET HENOJIHOE COOTBETCTBUE
(0,7*MBB < 06muii 6as1 < 3HaHWH, Tabnuma 1, TOmyCcKarTCs 3HAUYNTEIbHBIC OIIMOKH,

BoinmonHeHsl Bce 00s3aTeNIbHBIE  YCIIOBUSL TOATOTOBKHU
CTyJICHTa K MIPOMEKYTOUHOU aTTeCcTalluH,
[PelyCMOTPEHHbIE MPOrpaMMON AUCLUUILTUHBI, Ta0nua 2.

0,8*MBB) IPOSBISAETCS  HENOCTAaTOYHOCTh  3HAHUHM, 1O  pAxy
NOKa3aTesnei, 0O0yYalomuiiCS HWCIBITHIBACT 3HAYHUTEIHHBIC
3aTPyAHEHUS TIPH OINEPUPOBAHUHM 3HAHUSAMH TPU HX
HIepeHOCEe Ha HOBBIE CUTYAIHH.

HeynoBiieTBOpUTEJIBHO
(00mmii 6a.a < 0,7*MBB)

He BbimonHeHbl 00s3aTeNbHbIE YCIOBUS MOATOTOBKHU
CTyJICHTa K MIPOMEKYTOUHON aTTECTallMH,
MPelyCMOTPEHHbBIE MPOTrpaMMON AUCHMILTUHBL, Tabauma 2.
CTyIeHT 1eMOHCTPUPYET HEMOTHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB, TMpPUBEACHHbIM B Tabmuue 1,
JIOTTY CKaIOTCsI 3HAYNUTECIILHBIC OIIUOKHU, CTYJICHT
HCIIBITBIBACT 3HAYUTEIbHBIC 3aTpyIHEHUs pu
OTNIEPUPOBAHUM 3HAHUSIMU M YMEHUSAMH IIPU X TIEPEHOCE Ha
HOBBIC CHTYallUH.

B CIydac IpOBCIACHHA aTTCCTALlMU B (bOpMC 3a4éTa OLICHKU «OTIINYHO»,

«XOpOLIO» M «YIOBJIETBOPUTEIBHO» NPUPABHUBAIOTCI K «3adTeHO». OleHKa
«HEYJAOBJIECTBOPUTEIBHO» COOTBETCTBYET «HE3aYTE€HO». {DOHABI OLIEHOYHBIX
cpencts npezacTaieHsl B [lpuioxkennu I k pabodeil mporpamme.

Ll

N ok

10.
11.
12.

KoOHTpOoJIbHBbIE BONIPOCHI JIJISI IPOBEJICHUS IPOMEKYTOYHOM aTTECTAIIMH

Yro Takoe OBICTPOE MPOTOTUIMPOBAHUE, IPUBETUTE IPUMEPHI IPOLIECCOB?

Uro Takoe aJIuTUBHBIE TEXHOJIOTHH, IIPUBEINUTE TIPUMEPHI TIPOIIECCOB?

Texnonorust 3D-nevaTn: npuHLIMO peaiau3alMM, pPa3HOBUIHOCTh IPHUMEHAEMbIX
MaTepuaoB.

Texnonorus FDM: npuHuun gedcTBUS 1 0COOEHHOCTH MeYaTH.

Texnonorust FDM: pa3HoBHAHOCTH MallIKH.

Texunonorust FDM: pa3HOBHIHOCTh IPUMEHSEMBIX MAaTEPUAIOB.

Onrtuyeckoe CKaHUpOBaHUE: pasHOBUIHOCTH 3 D-ckanepos.

OnTuyeckoe CKaHUPOBAHHE: aJTOPUTM TOCTPOEHHUs TBepaoTenbHoil 3D-monenu mo
pe3yabTaTaM CKaHHPOBaHUSI.

O6mas knaccuduxanus CAIIP.

Yro Takoe mapaMeTpuvecKoe MPOSKTUPOBAHKE, IPUBEANTE TIPUMEPHI TapaMeTpH3aIiu?
[Toctpoenue 3D-mozeneit: ocHoBHBIE 3D-onepanuu.

[Toctpoenue 3D-moneneit: anroputM (METOAMKA) MOCTPOCHUS TPOU3BOIbHON 3 D-Monenu
10 YEePTEXKY JETaIH.



13.
14.

15.
16.
17.
18.
19.

20.

21.

22.
23.
24,
25.

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

OnumuTe moApoOHBIN anropuTM nedatu 3D-moxeny.

Yro Takoe mocT-00paboTKa U i1 yero oHa HyxHa? Ha30BuUTe OCHOBHBIE HHCTPYMEHTHI
1151 €€ MpoBeIeHUs?

Oco0eHHOCTH, KOTOPBIE HEOOXOAUMO YUHTHIBATH IPH MOATOTOBKE Moienei k 3D-neuatu.
HazoBuTe 0CHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI KCTPYIepa U UX Ha3HAUCHUE.

W3 xakux y3J0B U arperaroB COCTOUT MPUHTEP, IeYaTarouuii no rexunonoruu FDM?

W3 kakux y3J0B U arperatoB COCTOUT MIPUHTEP, MeyaTaroluii mo rexHogoruu SLA?
Ha3oBute OCHOBHBIC HANpaBJICHUS PA3BUTHUS AIIUTHUBHBIX TEXHOJOTMHA U OOBSICHUTE
noyemy?

Cosznanue 3D-cO0pok: anroput™ (METOAMKA) MOCTPOSHUS MPOU3BOJIbHON 3D-cO0pKu 1o
YEPTEKY COOPKH.

HazoBute pa3HOBUAHOCTH HHM(POBBIX NPOM3BOACTB IO BO3MOKHOMY MECTY HX
PacIoI0KEHUS.

N3 KakuX y4acTKOB COCTOHUT LU(PPOBOE IPOU3BOJICTBO?

BupTtyanpHas u 10NOJIHEHHAs peallbHOCTh: Ha3HaYeHUe, pa3inuus, ooopynoBanue u [10.
Crioco0Ow1 mocTpoenus 3D-moernei.

OneHka TOYHOCTH MOJUTOHANbHBIX 3D-mopeneid, monydeHHbIX npu nomomm 3D-
CKaHUPOBAHMUS.

UYto Takoe TPUAHTYJISAIUS U TUCKpeTH3aus?

Kakwue cucreMbl KOHTpOIIs pazMepoB Bam u3BecTHbI?

Cucremsl 3D-ckaHMpOBaHUS: Ta3€PHBIE U ONTUYECKUE.

Cucrembl 3D-ckaHUPOBaHUS: CTATHYECKUE U JUHAMHYECKUE.

[IpoBoanble U OecrnpoBOAHBIE CHOCOOBI TMepenaur HHPOpMAIMK Ha UU(DPOBBIX
IIPOM3BOJICTBAX.

Mertonpl ynpasieHus pa3paborkamu (kanbas, lean, MDD u apyrue)

MeToap! KOHTPOJIS KadecTBa Ha aBTOMAaTU3MPOBAHHOM IPOHU3BO/ICTBE.
['panynomeTpuveckuii aHaau3 TOPOIIKOBOTro Marepuana s Al

OGopyaoBaHue IJIs1 HEIPEPHIBHOTO KOHTPOJISI U3TOTOBJIECHHOM MPOIYKITUH.

ANTOPUTMBI pacrio3HaBaHUS N300paKEHHUS.

ANTOPUTMBI CHHXPOHHU3AIIUH ITapaMeTPOB 000PYAOBaHUS HA a/TATUBHOM ITPOU3BOJICTBE.
Cuctemsl okyMmeHTOo000poTa PDM.

Cuctembl oOecTieueHHsI >KU3HEHHOTO 1TuKIIa n3aenuit PLM.

[TpoekTHpoBaHHE YYacCTKOB IIM(PPOBOrO IMPOU3BOJACTBA B JIUCKPETHO-COOBITHUHHBIX
nporpammax (DES).

Pa3HOBHIHOCTH NEpCOHANbHON M KOMaHJHOM pPabOThl HAJ MPOEKTOM Ha IU(PPOBOM
IPOM3BOJICTBE.



7. Y4eOHO-MeTOoAMYecKOe U MHGOPMAIMOHHOE O0ecTiedeHne TUCIUIIINHBI

@) OCHOBHAaA Tumepamypa:
1. Tubcon 4., Pozen M., Crakep b., Mup crankoctpoenusi. TexHoioruu
aAAUTUBHOIO MPOU3BOACTBA, nep. ¢ aHrda. WM.B. IumkoBckoro, M3marenbcTBO
«Texnocdepa», Mockna, 2016, c. 656.

0) OonoHumenvHaA TUMeEpPamypa
1. 3nenko M.A., ITonnoBruy A.A., Myteutnaa M.H., AninTrBHBIE TEXHOJIOTUH B
MAIIMHOCTPOCHHH, y4. Tocobue, M31aTenbcTBO MOJUTEXHUYECKOTO YHUBEPCUTETA,
Cankr-IletepOypr, 2013, c. 2213.
2. Ctunpon H., Yunn V., [lepBbie nonstus tomnonoruu, cepus «CoBpeMeHHast
MaremaTtuka», U3garensctBo «Mupy», 1967, c. 225.

8) npozpammmuoe obecneueHue u UHMepPHem-pecypcol:

Onepannonnas cuctema, Windows 7 (umu Huke) - Microsoft Open License
Jlunensust Ne 61984214, 61984216,61984217, 61984219, 61984213, 61984218,
61984215

Odwucusie npunoxenus, Microsoft Office 2013 (wmm Hke) - Microsoft Open
License Jlunensus Ne 61984042 Autuupycuoe 10, Kaspersky Endpoint Security
1uist OusHeca - Ctanaaptaelil Jlnnensuu Ne 1752161117060156960164

Crernmanu3upoBaHHbie mporpammsr: T-Flex, Inventor, Altair Hyperworks.

WNHTepHeT-pecypchl  BKIIOYAIOT Y4EOHO-METOAMYECKHE MaTepuaibl B
AJICKTPOHHOM BHUJIE, TIPEICTABIICHHBIC Ha caiiTe MocmomTexa B pa3zeiax:

- cucteMa auctannuonHoro ooydenus (C10, LMS Moodle)

https://online.mospolytech.ru/course/view.php?id=6036

- «bubnnoreka. IEKTPOHHBIE PECYPCHD)

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubnmoreka. DIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI

http://lib.mospolytech.ru/lib/ebs

- OBC <«JIAHb». Komnekuus «/HXKEHEPHO-TEXHUUECKHE HAYKH»
(http://e.lanbook.com);

- b1 monubix TekcToB HarmoHanbHBIX cTanAaapToB (COCT, CHull, P/, PAC
u 11p.) «Texakcnep» (http://www.kodeks.ru);

- Hay4yHas AtekTporHas oudmmoreka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuteTckas onbnroreka ornaiin (Www.biblioclub.ru);

- OBC «ZNANIUM.COM» (www.znanium.com);

- OBC «IOPAUT» (www.biblio-online.ru);

- PedepaTuBHas HaykoMeTpudecKkas 3JEKTPOHHas 0a3a JaHHBIX «SCOpPUS»
(http://www/scopus.com);

- baza marnbix «Knovel» (http://www.knovel.com)

— CBOOOHAS DHIIUKIOIIE NS
https://ru.wikipedia.org

— npousBoauteneit 110
http://www.autodesk.ru/
https://www.microsoft.com

— TeMaTU4YeCKue/mpouibHbIE (GOPYMBI



http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
http://www/scopus.com
https://ru.wikipedia.org/
http://www.autodesk.ru/

http://www.autodeskforum.ru/
https://forums.autodesk.com
2) CRUCOK eudeomamepuanos (HenoaHblil, pacuiupaemulii)

— Stratasys uPrint SE Plus vs 3DS CubePro Trio

— A demonstration of the SLA manufacturing technology used to build a
Lava™ C.0.S. dental model

— Additive Manufacturing of 3D-parts in Milling quality - LASERTEC 65
3D

— Autodesk Generative Design

— Selective Laser Melting - SLM 500-800

— Stereolithography (SL - SLA)

— Multi-metal printing by InssTek's DMT technology

— Laser metal deposition manufacturing (LMD)

— 3D Printing ColorFabb Time-lapse Contest 2015 by Tristan Robitaille
(4K) - Spacex Falcon 9 v1.1

— The 3D Printed Jet Engine

— GE FIRES UP ALL-3D-PRINTED JET ENGINE

— GE GEnx-1B 3D Printed B787 Jet Engine Model with Thrust Reverser

— GE is revolutionizing jet engine production with 3D printing

— NAGSA flying first zero gravity 3D printer into space

— T FLEX CAD- Photorealistic View

— Autodesk Inventor

— About FDM Technology

— FDM Technology (Fused Deposition Modeling)

— Fused Deposition Modeling (FDM) Technology

— Fused Deposition Modeling (FDM)

— 6 Tips to Help You Get the Most From FDM 3D Printing Materials

— 3D Printing- Titanium, Carbon Fiber, & The One-1 - -INSIDE
KOENIGSEGG

— Selective Laser Sintering (SLS) Technology

— 17 Incredible 3D Printed Objects


http://www.autodeskforum.ru/
https://forums.autodesk.com/

8. MaTepua/ibHO-TeXHHUYECKOE o0ecnevyeHne U CIUIINHBI

CneunamuzupoBansbie ayautopun Kapeapsl «OMJuAT» (aB2509, aB2508) u
mexkadpenpansHas madopatopusi «CAIIP-TII» ocHamieHsl KOMIBIOTEPHBIM U
OPOEKIMOHHBIM  OOOPYJOBAaHMEM,  COBPEMEHHBIM  CHELMATU3UPOBAHHBIM
nporpaMMHbIM oOecnieueHueM. Jlaboparopuu kxadenpsr «OMIuAT» (A-OM/,
aB2102) ocHallleHbl IITAMIIOBOYHBIM, 3arOTOBUTENBHBIM M HUCIBITATEIbHBIM
o0opyioBaHUEM, J1a0OPATOPHON U IKCHEPUMEHTAIBHON OCHACTKOM, KOHTPOJIBHO-
U3MEPUTENbHBIME TNPUOOpPaMH, CTEHAAMM W HArJAOHBIMA mocoOusimu. Mx
IPUMEHEHUE TIO03BOJSET BECTU IIOJHOLIEHHBIM YyueOHBIM Mpolecc, MPOBOJIUTH
NPaKTUYECKUE 3aHATHS, a TaKKe 3aHUMAaTbCsi C Y4YacTUEM CTYJEHTOB
VCCJIEIOBAHUSIMU TE€XHOJIOTMYECKHX CBOMCTB (IITAaMIyeMOCTb, COIPOTHBICHHUE
nedopManui) METAUIOB, HCCIEJOBAaHUEM METOAOB 00pabOTKHU [JaBJICHHUEM,
ONBITHO-KOHCTPYKTOPCKUMHU ~ paboTaMu, NpHUBUBasg OOYyYarOIIMMCA  HaBBIKH
CaMOCTOATEIHON Hay4HO-UCCIIEI0BATEIbCKON NEeATENBHOCTH "
npo(heCcCUOHATIBHON  JIeATENbHOCTH. JlaHHBIE O MpPOrpaMMHOM OOECIEYEHHUH,
JabopatopHOM 000pyIOBaHUU TIpeAcTaBiieHbl B cripaBke MTO.

9. MeToauyeckue peKOMeHIAIUM VISl CAMOCTOSITEIbHOM PadoThl
CTYJAE€HTOB

3amayeil caMOCTOSATENBHON pabOThI CTYyACHTA SBISIOTCS:

® 3aKpEIUICHUE MOJYUYEHHBIX TEOPETHUECKUX 3HAHUW U MPaKTUUYECKHX
YMEHUH CTYJIEHTOB;

e (opmupoBaHUE HABBIKOB MCIOJIB30BaHNUS CIIPABOYHON U CTIEIUATIBLHON
JUTEepaTyphl JUIsl HamvMcaHus pedepaTa U MOATOTOBKUA K aTTeCTAlUU
(3auet/sK3aMeH)

W3ydyeHne AUCUUIUIMHBI JOJKHO COMPOBOXKIATHCS CaMOCTOSTEIHHON
paboTOl CTYAEHTOB [JIsi YCBOGHMS JIEKIIMOHHOTO Marepuaja W MaTepuana,
MOJIy4YE€HHOT'0 Ha J1a00paTOPHBIX U MPAKTUYECKUX 3aHITHUSIX.

[1nannpoBaHue CaMOCTOSITENBHON pabOThl TOJKHO BKIIIOUATH PETYISIPHYIO
paboTy ¢ MaTepuaiamH, MOJYYEHHbIMH Ha JIEKUUSAX M MPAKTUYECKUX 3aHITHSX;
paboTy C IUTEpaTypHBIMU UCTOUHUKAMH, PEKOMEH0BaHHBIMH IIPENOAaBaTeNeM U
paboTy ¢ HayYHO-TEXHUYECKOM HH(OpMaLen o u3y4yaeMoMy MpeaMeTy.

Opranuzanusi CcamMOCTOSITENIbHOM paOOThl BKIIIOYAET MECTO, BpeMs M
PrOHOMHKY pabouero Mecta. ITO MO3BOJISIET CO3/1aTh KOM(OPTHBIE YCIOBHS IS
TBOPYECKOU pabOTHI.

10.MeToanueckue peKoMeHaluu JIs1 IpenoaaBaTesis

BzaumopencTtBue mnpernogaBarens CO CTYACHTAMHA MOYKHO pPas3leiiuTh Ha
HECKOJIPKO COCTABJISIONINX: JICKIIMH, MPaKTHYCCKUE W J1aOOpaTOpHBIC 3aHATHSA,
KOHCYJIbTAIINH, 3aIIUTa OTYETa, TECTUPOBAHUE, aTTECTAIMSI (3a4€T/9K3aMEH).

Ha nepBolii nekuuu mnpenonaBarenb JODKEH O3HAKOMUTH CTYJIEHTOB C
00BEMOM H3Y4aeMOTO MaTepHalia; C CUCTEMOU OIEHKH TOJYYCHHBIX 3HAHWI; U C



PEUTHHTOBOM CHCTEMOM, KOTOpas (GOpPMHUPYETCS B COOTBETCTBUU C paboueit
IIPOTPAMMOM.

B mpouecce wu3yueHuss pas3delioB  Kypca, MNPEnojaBareib  JIOJHKEH
uH(GOPMHUPOBATH CTYICHTOB O JIUTEPAType, KOTOPYIO IEeIeCO00pa3HO TPOCMOTPETh
JUIS 3aKPEIUIEHUS] 3HAHUW MO KaXKIOMY M3 pa3fenoB. UTeHue JEKIUH JOHKHO
COMPOBOXK/IATHCS IOKA30M CJIAKJI0B U BUJEO MAaTEpUasoOB.

Hauunas co BTOpoOii JIEKIUH, CTYI€HTHI BBITOJIHSIOT KOHTPOJIBHBIE PA0OTHI IO
npeapLaymeMy Matepuatny Jekuuu. OTHOBPEMEHHO, HA BTOPOU JIEKIIUU CTYICHTBI
MOJIYy4YaroT TEMY KypPCOBOM paboThI u/uiu pedepara.

[IpakTuueckre u JgabopaTOpHBIC 3aHSATUS HANpaBiCHbl HA H3YyUYCHHE
CTaHJAPTOB, TEXHUYECKOW NOKYMEHTAIIMU, METOAOB MPAKTUYECKOTO HU3MEPEHUS
bu3MYecKUX BETUYUH TEXHOJOTUYECKOIO Mpolecca U pean3aliiid ONTUMHU3AINH
peanbHOrO 0060pynoBanus. [IpemnogaBarens qaet 3agaHue ONTUMU3UPOBATH OJIUH U3
napameTpoB 000PYI0BaHUS C YUYETOM CTaHJAPTOB.

OcHoBHas 11eJ1b MPAKTUYECKUX PabOT 3aKJIIOYAETCs B PA3BUTUN TTOHUMAHHUS
BO3MOXKHOCTH TNPUMEHEHHMs M B3aUMOJCHCTBUA METOJOB pELICHUs 3aaay
€CTECTBEHHO-HAYYHOI'0, YHMCIIEHHOTO (BUPTYyaJIbHOIO WJIM KOMIIBIOTEPHOTO) U
MPaKTUYECKOTO YpPOBHEW [UIsl MOJY4YEHUs OOOpYNOBaHUS C YIyUIICHHBIMU
MOKa3aTeJIsIMH.

ATtrecranus (3K3aMeH ) IPOBOUTCA B (DOpMeE AUaIora. Y UUThIBAETCSA PEUTHUHT
cTyleHTa. PaccMaTtpuBaroTCsi pe3ynbTaThl KOHTPOJIBHBIX pabOT U 0OCykaaeTcs
BBITIOJIHEHHAsE KypcoBass pabota (pedepar). Mcxons w3 peWTHHra CTYJEHTa,
npeiaraloTcs TecThl B KOMIIbloTepHOU (opme. lo pesynbTaTam cobecenoBaHus
CTYJECHT MOJIy4aeT I HE MOJIy4YaeT 3a4erT.

HPUIOKEHUS k padoyeii nporpamme:

A. CTpyKTypa u coaepKaHue JUCHUTUIAHBI

b. Temartuka nabopaTopHbIX pabOT

B. AHHOTaus pabodeil mporpaMMbl AUCITUTUTMHBI
I'. ®oHA OLIEHOYHBIX CPEACTB




CprKTypa " COACPIKAHNEC NUCHUITIINHBI «OCHOBBEI AU TUBHBIX TEXHOJIOT I

110 HalIpaBJICHUIO NTOATOTOBKHU

15.03.01. MamuHOCTpOEHHE

[Tpoduns moaroToBKM

KomiuiekcHblIe TeXHOJIOTHYeCKHe MPolecchl M 000py10BaHHe MALIMHOCTPoeHus! (6akasaBp)

Ouno-3a04uHas (hopma 0OydeHUS

[Ipunoxenue A.

Buabl yueOHoii padoThl,

g BKJIIOYASl CAMOCTOSITEJIbHYIO Buasbl camocTosiTeIbHOH padoThI Dopmbl
n/m Paznen S paboTy CTYIEHTOB, CTY/IEHTOB aTTecTaluu
8 U TPYAOEMKOCTh B yacax
J | II/C | JIag. | CPC | KCP | K.P. | K.IL. | O/t | Pedepar | K/p | D 3
OcCHOBHBIE CXEMBI MPOIIECCOB
1. | 3D-neuatu (FDM, SLA, SLS, 4 5
SLM, DMLS u np.).
Knaccudukanus CAIIP.
[TpuMmeHsieMble MaTepHallbl B UX
2. | peonoruyeckue CBOMCTRA. 4 2 4 5
[Tpoextuposanue B [10
WNuBeHTOp
AnroputMm co3ganust 3D-
mozeneit u 3D-c6opok B
porpaMMax rmapamMmeTpuIecKoro
3. 4 2 4 5
npoektupoBanus. [loaroroBka
3D-moneneit popmara STL x
MEYaTH.
[ToaroroBka ymnpasJisitoiero g-
4. | xona. [leyatp MPOTOTUIIOB TIO 4 2 4 5
texHosioruu FDM.




[TocT-06paboTka MPOTOTHUIIOB U

5. 2 4 5
co3anue cOOpok
Tormonornueckasi ONTUMU3AIIHS B

6. 2 4 5
11O MuBenTop
Komannnas pazpaboTka mpoekTa

7. | c mpuMeHeHHEeM IIaThOpMbI 5
Fusion 360.
OnTuueckoe CKaHUPOBaHUE ISt

8. | momy4yeHUs eTaTM3UPOBAHHBIX 5
3D-Mmoxenei.
doTorpamMmeTpus

9, PAMMETP ) 6 12 | 9
MAIIMHOCTPOUTENBbHBIX JeTaleit
Pexonctpykuus 3D-moneneit mo
00J1aKy TOYEK.
Hroro: 18 36 54




[Tpunoxenue b

Tematuka J'Ia60paTOpHI>IX " IPaKTHYCCKHUX 3aHATUH 11O JAUCLHHMITIINHE «OCHOBEI AAAUTHBHBIX
TEXHOJIOTHIT» I10 HaIpaBJICHUIO ITOATOTOBKHA

15.03.01. MamuHoOCTpOEHUE
[Tpoduns moAroTOBKH

KommniekcHbIe TEXHOJTOTHYECKHEe MPOIecChl H 000py10BaHHE MAIIIMHOCTPOeHus (OakanaBp)
Ouno-3a04uHas Gopma oOydeHUs

Mecro Koi-BO
No HanmenoBanue paboThl OT4YeTHOCTh
IIPOBEJICHUS | 4acoB

BXOIUT B OOIIMI OTYET

1 | IIpoextuposanue B [1O MuBEeHTOp AB 2
(B 2JIGKTPOHHOM BHJIE)

Tononorudeckas OIITUMU3allusd B BXOAUT B O6HII/Iﬁ OTUCT

2 [10 NuBenTOp AB . (B 2JIGKTPOHHOM BHJIE)
3 [TeyaTh IPOTOTHUITOB 1O TEXHOJIOTHH AB 5 BXOJIUT B OOIIUN OTYET
FDM (B 2JIGKTPOHHOM BHJIC)
4 [TocT-00paboTka MPOTOTHIIOB H AB 1 BXOJIUT B OOIIMI OTYET
co3gaHue cOOpPOK (B 2JIGKTPOHHOM BHJIE)
5 dororpaMMeTpusi U1 PEKOHCTPYKITUS AB 5 BXOJIUT B OOIINN OTYET
3D-moneneit (B 2JIGKTPOHHOM BHJIE)

UTOI'O 8
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MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUA
POCCHUHCKOMH ®EJIEPAIINUA
denepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pPa30BaTe/IbHOE YUPeKIACHUe
BbICIIEr0 00pa30BaAHUA
MoCKOBCKHUI MOJUTEXHUYECCKUI YHUBEPCUTET

Hanpagnenue noarotoBku:
15.03.01. MamuHOCTpOEHHE
OII (mpodunsp): «KoMIiekcHbIe TEXHOJOTHYECKHE MPOLIECCHl M 000pyd0BaHue
MAaIIMHOCTPOCHUSD)
Kadenpa: «O0padoTka MaTepuajioB JaBJeHUEM U a/IUTHBHbIE TEXHOJIOTHI»

®OHJT
OLIEHOYHBIX CPEJICTB

IO YYEFHOM JUCIHUATIJIMHE

«OCHOBBI AJUYINTUBHBIX TEXHOJOT W

Cocras:
1. MacmopT (poHIA OLIEHOYHBIX CPEICTB
2. Onucanme OLEHOYHBIX CPEICTB:

® KOHTPOJIbHBIE BOMPOCHI

e jabopaTopHble pabOThI

CocraBuTeb:

K.T.H., JOLUEHT M.A. IleTpoB

Mocksa 2022



[Tacnopt ®OC no auctuminHe « OCHOBBI QIIMTUBHBIX TEXHOJOTHI

Kon
KOMIIETEHIIUHU

ConeprkaHue HHANKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

KoHnTtposmpyemslie Moy,

paznensl (TeMbI) TUCIUIUIAHBI 110

pabouelt mporpamme

[Tepuon.
KOHTPOJISt

23791051
KOHTPOJISt

CrocoOs1
KOHTPOJIS

Cpencrtpa
KOHTPOJIA

1

2

3

4

5

6

7

OIIK-7

NOIIK-7.1. 3naer
TEOPETUYECKHE OCHOBBI
MIPUMEHEHHUS SKOJIOTMUHBIX U
0€30MacHbIX METOJIOB
PalMOHAIBLHOIO UCII0JIb30BAaHUS
CBIPBEBBIX U SHEPTETUYECKUX
PECYPCOB B MALIMHOCTPOEHUHU
NOIIK-7.2. YMmeeT npuMeHsTh
COBPEMEHHBIE IKOJIOTHYHBIE U
0e30MacHbIe METO/IbI
PalMOHAJIBLHOTO UCIIOJIb30BAHUS
CBIPBEBBIX U SHEPTETUYECKUX
PECYPCOB B MAITMHOCTPOEHUU
NOIIK-7.3. Bnaneer yMeHUusAMHU
MIPUMEHSTh COBPEMEHHbIE
HKOJIOTUYHBIE U O€30MacHbIe
METO/Ibl pallMOHAJIBLHOTO
WCIIOJIb30BaHUs ChIPBEBBIX U
SHEPreTHYECKUX PECYPCOB B
MalIMHOCTPOEHUH

Bce pa3aciibl, CBA3aHHBIC C
aAIUTUBHBIMU TCXHOJIOIUAIMU.
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Onucanue OICHOYHBIX CPEIACTB

HaumenoBanue [IpencraBnenue
No Kpartkast xapakrepucruka
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA B
/i OIICHOYHOTI'O CPE/ICTBA
Cpe/cTBa DdOC
[TpoBepka ycBOeHUs JTEKITHOHHOTO
MaTepuaia MpeabAyIX pa3aeaoB
JTUCHUIUTMHBL. BBIIOTHAETCS KaXKIbIM
CTYJICHTOM MTUCEMEHHO B JICKITMOHHON
ayJIMTOPUU TIOCTIE 3aBEPIICHUS YTCHUS
KoMIutekT KOHTpOIBbHBIX
JEKIMOHHOT0 MaTtepuana 3a 20 MUHYT J10
BOIPOCOB IO KaXJIOMY
OKOHYAHUS 3aHATHSL. A3IEIY HCIATLTHELL
1 KonTponbHas [{enb: MpoBEpKa YCBOCHHUS CTYACHTAMU p I znaraeTCﬂ
pabora MpEebIAYIIero MaTepruasa 1 BbIICHEHUE p '
IpernojaBaTesieM BOIPOCOB, Ha KOTOPbIE
petion P ’ p [IIxana oeHku 0o m.6
CTYJI€HTBI OTBEUAIOT HEMPABWILHO WU o
paboueii mporpammbl
3aTPYIHSIOTCS OTBETHTD.
Kakwue nelictBus mpemnogaBarerns:
pa3bsICHEHUE HETIOHATHBIX BOITPOCOB
MpebIIYIIero MaTeprasa Ha CIeIyIoeM
3aHSTHH.
3akperyieHre HaBBIKOB TPEXMEPHOTO
MPOCKTUPOBAHUS JAeTallel U COOPOK, ydeT
P P A PO, ¥ Tembl 1a00paTOPHBIX U
3a30pOB € y4eToM TouHOCTH 3D-neuaty,
. IPAKTHYECKUX padoT B
rnojaroroska mozenei g 3D-neuary, .
JIaGopaTtopHbie 1 npuiioxkenuu b paboueit
MOJArOTOBKA J-KOJIa, eYaTh MPOTOTHUIIOB,
2 MIPAKTUICCKHEC IPOTPaAMMBI.
nocT-00paboTKa MPOTOTUIIOB U cOOpKa
paboThl

KOHCTPYKIMHU U3AEIHsL, IPEII0KEHHON
IPEenoaBaTeIeM.
OTUYeTHOCTb: COCTaBJIEHUE OTYETa
00béMoM He MeHee 20 cTpaHHIL.

IIkaia oreHku mno 1.6
paboueii mporpammsl

wn

N ok

10.
11.
12.

13.
14.

KoHTpoJsibHBIE BONIPOCHI

Yro Takoe ObICTPOE MPOTOTUIHPOBAHUE, IPUBETUTE TPUMEPHI IPOLIECCOB?

Uro Takoe aJIuTUBHBIC TEXHOJIOTHH, IIPUBEINUTE TIPUMEPHI TIPOIIECCOB?

Texnonorust 3D-nevaTn: npuHUIUN peaiau3alMM, pPa3HOBUIHOCTh IPHUMEHAEMbIX
MaTepHalIoB.

Texnonoruss FDM: npuHuun gedcTBUs 1 0COOEHHOCTH MeYaTH.

Texnonorust FDM: pa3HOBHAHOCTH MaIlIUH.

Texunosnorust FDM: pa3HOBHIHOCTh IPUMEHSEMBIX MAaTEPUAIOB.

OnTHyeckoe CKaHUPOBaHKE: Pa3HOBUAHOCTH 3D-ckaHepoB.

OnTHyeckoe CKaHUPOBAHHE: aJTOPUTM TOCTPOEHUs TBepaoTenbHoil 3D-monenu mo
pe3yabTaTaM CKaHHPOBaHUSI.

O6mas knaccuduxanus CAIIP.

Yro Takoe mapaMeTpuIecKoe MPOSKTUPOBAHKE, IPUBEANTE TIPUMEPHI TapaMETPU3AIUH?
[Toctpoenne 3D-mozeneit: ocHoBHbIE 3D-onepanuu.

[Toctpoenue 3D-moneneit: anroputM (MeTOAMKa) MOCTPOCHUS TPOU3BOIbHON 3 D-Momenun
0 YEePTEXKY JCTaNH.

Onunmre noipoOHbIN anroput™ nedaru 3D-moxenu.

Yro Takoe mocT-00paboTka U i1 yero oHa HyxHa? Ha30BuUTe OCHOBHBIE HHCTPYMEHTHI
JUTA €€ TIPOBEACHUS.




15. OcobGeHHOCTH, KOTOPBIE HEOOXOAUMO YUUTHIBATh MPH MOATOTOBKE Mojieneit k 3D-meuarn.

16. HazoBuTE OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI IKCTPYAepa U UX Ha3HAUCHUE.

17. VI3 kakux y3JIOB U arperaToB COCTOUT IMPUHTED, NeyaTaroniuii mo rexuonoruu FDM?

18. 13 xakux y3JI0B M arperatoB COCTOUT MPHUHTED, MeYaTatouuii mo texuoaoruu SLA?

19. Ha3oBuTe OCHOBHBIC HAIPABICHHS PAa3BUTHs aJJIUTUBHBIX TEXHOJOTUH M OOBSCHHUTE
nouemy?

20. Coznanne 3D-cOopok: anropuT™ (METOMKa) IOCTPOSHUS Mpou3BoiibHON 3D-cOopku mo
4epTexKy COOPKHU.
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IIpumep TECTOBBIX BONIPOCOB

1) Yro Takoe GBICTPOE MPOTOTHIIUPOBAHUE?

CANHUYHOC

MacCoOBO€

BH/JI YIIPABJICHUSA

O CAIIP O | mpousBoacTBo + O MIPOU3BOJICTBO +
POM3BOJICTBOM
CAIIP CAIIP
2) HazoBute Texnonoruio 3D-nieuatn?
O FFF O ABS O PLA ERP
3) [punnun peanusanuu rexHonoruu FFF/FDM?
pacruiaBieHHE U
CTICKaHHE
O BBI/IaBIIMBAHUC O O | cnekanue moporika otBepxkaeHue B UV
noJuMepa
noguMepa
4) Ipunun peanusanuu TexHoaorud DMLS?
pacruiaBlieHHE U
CIIEKaHHe OTBEPIKJCHHE
O BBI/IaBIIMBAHUC O O CIICKaHUE TTOPOIITKa
IOJINMEpa nosumepa B UV
noguMepa

5) [nst 4ero Hy>KHbI OJACPKHUBAIOIINE CTPYKTYPHI?

O KpacoThl U O IpeI0TBPALICHUS - CTa0HIM3aIUN TCHEPUPYIOTCS
ICTETUKH 00py1IeHuUs TEMIIEPaTyPhI BCeria
6) Kakue GpopmMbl MOCTaBKM MaTepUalIOB CYILECTBYIOT?
O HOPOLIOK O IIPOBOJIOKA O BOJIOKHO OPYTKH
7) YUro Takoe iges?
Ha3BaHUE TPYTIITBI
O | Bun3D-nmevatn O O (dopmar JaHHBIX pon 3D-npunHTEpOB

IIpOTOTUIIOB

8) B kakux mporpammax BeeTCs MoAroToBka gcode?

O Polygon O CraftWare O WarCraft CoD
9) Iloctpoenue 3D-moneneii B [1O MHBEeHTOP: YTO Takoe A€pPEBO MOCTPOCHHUS?
O ucropus 3D- O JPEBOBUTHAS - AIITOPUTM PabOTHI MOPSIIOK TeHEPAINU
MOCTPOCHUIA KOHCTPYKIIHS 3D-npuHTEpa gcode
10) Anroput™m (MeTOIMKa) MOArOTOBKH gcode?
3arpy3Ka MoJIeNu- BBEITPY3Ka
reHepanus cosnanue Stl monenu-
BBIOOp TTapaMeTpoB MOJIETN-
O O O | mommep:kku-BHIOOP TeHepanus
neyaTH-reHepamnms re’epanus
napaMeTpoB Me4aTu MOJIEPIKEK
NoJIAEPIKEK MOJIICPIKKH




