MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
. YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BeIyCKaroMIei Kadeaps IIpopekTop o YP
M.B. JlenkoB A.B. Kopstako

AJITUTHBHBLIC TEXHOJOTHH

paboyas nporpaMma JUCHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit ABTOoMaTu3anuu MHGOPMALUOHHBIX U TEXHOJOTHYECKHUX NMPOLeCCOB
VueOHbIH T1an z15.04.04_22_00.pIx

15.04.04 Apromaru3anus TEXHOJIOTMIECKUX NIPOLIECCOB U IPOU3BOACTB
Kpamndukanms MAarucTp
Dopma 00yueHus 3a04Hast
OOmas TpyaoeMKOCTh 4 3ET

Pacnpeueneﬂne YacoB JUCHMILJIMHBI 110 KypcaM

Kypce 2
Uroro
Bun 3ansaruit v PIl

Jlekiumn 4 4 4 4
JlaGopatopHsie 6 6 6 6
[IpaxkTuueckue 4 4 4 4
WHast KoHTaKTHas 0,25 (0,25 10,25 0,25
paborta
Uroro ayn. 14,25 14,25 14,25 (14,25
Konrakthast pabora  |14,25 (14,25 (14,25 14,25
Cam. pabora 116 116 (116 |116
Yacel Ha KOHTPOJIb 3,75 (3,75 3,75 |[3,75
Kourponbnas padora |10 10 10 10
3a0YHUKH
Htoro 144 1144 144 (144

r. Pa3ann



ITporpammy coctaBui(n):

K. puz-mam.u., ooy., Pomanos Heopo Hukonaesuu

Pabouas nporpaMma AUCIUILTHEL

ANJTUTUBHBIE TEXHOJIOTHH

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - marucrparypa mo HanmpasieHHI0 ToAroToBkH 15.04.04 ABToMaTH3aIMs TEXHOJOTUIECKHIX MPOIIECCOB U MPOU3BOJICTB
(mpuka3 MunoOpHayku Poccuu ot 25.11.2020 r. Ne 1452)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
15.04.04 ABTOMaTH3aIMsI TEXHOJIOTHUECKUX MPOIIECCOB U MIPOU3BOICTB

YTBEP)KICHHOTO YIEHBIM coBeTOM By3a oT 28.01.2022 mpotokomn Ne 6.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

ABTOMAaTH3aUUH I/IH(l)OpMaIII/IOHHLIX N TEXHOJIOTUYECKHUX ITPOIECCOB

[Iporokom ot 26.05.2022 . Ne 10
Cpok zeiictBus nporpammsl: 2022-2025 yu.r.
3aB. kadenpoii JlenkoB Muxann Bnagumuposny



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2023-2024 yue6HOM TOAY Ha 3aceIaHny Kabeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIporokom ot _ 2023 1. Ne

3aB. kadenpoi

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnoyiHeHus B 2024-2025 yaeOHOM o1y Ha 3aceqaHny Kadeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIpoTokomor _ 2024 r. Ne

3aB. kadenpoi

Buzupoanue PIIJI nis1 ncnmoiHeHUs1 B 04epeTHOM y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceJaHuu Kadeapbl

ABTOMaTH3a1MM HHPOPMANMOHHBIX U TEXHOJIOTHYECKHX POLeCcCOB

IIpotokomor 2025r. Ne

3aB. kadenpoi

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kaheapsl

ABTOMAaTH3aLUH I([H(l)OpMalIl/IOHHI)IX H TEXHOJOIM4€CKHUX MPpoueccoB

IIpotokom ot 2026 . Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|Ilenbro oCcBOCHUS TUCLMIUINHEI «ATUTUBHBIE TEXHOJIOTUI» SABIAETCS (OPMHUPOBAHNE HHKEHEPHBIX KOMIIETCHIINH B
obacTy pa3paboTKH, IPOSKTUPOBAHUS 1 U3TOTOBJICHUS U3/I€IMI C UCTIONB30BaHUEM aJINTUBHBIX TEXHOJIOTHIl; B 001aCTH
pa3pabOTKH U BHEAPEHUS aJANTUBHBIX TEXHOJIOTUI N3rOTOBICHHUS MATMHOCTPOUTENBHBIX U3AEIHIL; B 001IacTH
MOJICpPHU3AIMHU IEHCTBYIOIUX U MPOSKTHPOBAHUH HOBBIX 3(D(h)eKTUBHBIX MAIIMHOCTPOUTENHHBIX IIPOU3BO/ICTB PA3IMYHOTO
Ha3HAYEHHST; a TaKKe IPUMEHEHHUS CHCTEM SKOJIOTHIeCKOH 0€30MacHOCTH MAIIMHOCTPOUTENBHBIX NPOU3BOICTB.

1.2|3amaun JUCIIUTIIMHEL:

1.3 I)CQ)OpMHpOBaTI) CUCTEMHOC IMPCACTABJICHUE O UCTOPUICCKUX MPEATIOCHUIKAX IMOABJICHUS aJAUTUBHBIX TeXHOHOFHfI;

1.4(2)uzyuenue undopmaryy o MamuHax 1 000PYLOBaHUHU JUI BHIPAIUBAHUS METAJUIMUECKUX U3ENuil;

1.5]|3)ycBoeHne anropuTMa U3roTOBIEHHS TEXHOJIOIHYECKOi OCHACTKY ¢ puMeHeHueM 3D npuHTepa;

1.6]4)npuoOpeTeHre HABBIKH MTPOBEACHHSI KOHTPOJIS Ka4eCTBa FOTOBOTO U3/EIUs ¢ HCnoib3oBanueM 3D ckanepa
(KOOpIMHATHO-U3MEPUTEIBHON MAIIUHEI).

2. MECTO JUCHUILIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (pazzen) OIT: [1.B

2.1|Tpe6oBaHns K NpeIBaApPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1| ABTOMaTH3aIMs HAYIHBIX UCCICIOBAHUIT

2.1.2| ABromMaru3anus TeXHOJIOTUYECKUX MPOLIECCOB

2.1.3| ABTOMaTH3UPOBaHHOE POEKTHPOBAHNE TEXHOJIOTHIECKUX ITPOIIECCOB B MAIHHOCTPOCHUH

2.1.4|TInanupoBaHKe ¥ aHAIN3 HHHOBAIIMOHHOW JICATEILHOCTH MPEATNPHITHS

2.1.5|IIpomslineHHbIe IPeoOpa3oBaTeIy U AJaTUUKH

2.1.6|TexHu4eckue cpecTBa aBTOMATH3ALUH

2.1.7| ABTOMaTU3MPOBAHHOE YIIPABJICHUE KAIECTBOM

2.1.8|/InarHocTHKA U HAJCKHOCTH CUCTEM M YCTPOMCTB

2.1.9|MonenupoBaHue MPOLECCOB M CUCTEM

2.1.10| TeopeTrueckue OCHOBBI aBTOMATUUECKOT'O YIPaBICHUS

2.111 BHCKTpOMCXaHI/I‘IeCKI/IC CUCTEMBI B YIIPABJICHUU TEXHOJIOIMICCKUMU ITPpOLCCCaMn

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, IS KOTOPbIX 0CBOEHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauIecTByIoee:

2.2.1|BsinogHeHue, OATOTOBKA K MPOIEYPe 3aIIUThI U 3al[UTa BHITYCKHOW KBATH(UKAIIHOHHOM paboThI

2.2.2|HayuHo-uccienoBaTenbckas padbora

2.2.3|TIpon3BoACTBEHHAS MTPAKTHAKA

2.2 4| Texnonornueckast (IPOEKTHO-TEXHOJIOTUYECKas1) TPAKTUKA

3. KOMIIETEHIIIHA OBYYAIOILIETOCSl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHS AN CLIUITINHBI
(MOJYJIs)

IIK-3: Pa3p363TbIBaeT KOHICMIHUIO 1 TEXHHYECCKOE 3alaHUE HA IPOCKTUPOBAHUE aBTOMaTl/IZ}l’IpOBaHHOﬁ CUCTEMbI
YupaBJ/JeHUA TEXHOJOITHYECCKMMH ITpoueccaMmu

IIK-3.1. Pa3padaTbiBaeT BAPMAHTHI KOHIENIINY ABTOMATU3HPOBAHHOI cHcTeMBbI yIpaBjieHUsl U (opMUpPYeT HTOTOBYIO
KOHIENIMIO

3HaTh

TIPUHIIUAIIE] TEHCTBUS M KOHCTPYKIIUU CPEJICTB U CHCTEM aBTOMATH3AINN

YMmeTh

COCTAaBIISITh ¥ BBIOUPATh ONTHMAJIbHBIE CTPYKTYPHBIE CXEMBI aBTOMAaTU3UPOBAHHBIX CHCTEM YIPABICHHS TEXHOIOTHUECKAMU
MpoLEeccamMu

Baanersb

METOJIMKOM COCTaBJICHUS M BEIOOpA ONTHMAIBHOW CTPYKTYPHOU CXEMbI aBTOMATU3UPOBAHHBIX CHCTEM YIIPaBJICHHS
TEXHOJIOTHYECKAMH MTPOIIECCaMH

IIK-3.2. Pa3padaTbiBaeT YacTHbIE TEXHHYECKHE 32JaHUSI HA MOCHCTEMbI ABTOMATH3UPOBAHHON CHCTEMBI YIIPABJICHUS U
BHJBI o0ecneYeHu i




3HaTh

TIPUHIIMITEI TEHCTBUS M KOHCTPYKIIMU OTAEIBHBIX YAaCTeH aBTOMATH3UPOBAHHON CUCTEMBI YIIPABICHUS TEXHOJIOTHIECKUM HPOIIECCOM
YmMmeTb

pa3pabarhiBaTh TEXHUYECKHE 3aaHUS Ha IPOCKTUPOBAHKUE OTACIbHBIX YaCTeH aBTOMATU3UPOBAHHOM CUCTEMBbI YIIPABJICHHS
TEXHOJIOTHYECKHUM IPOLIECCOM

Baagers

METOMKOI COCTaBJIEHUS TEXHUYECKOTO 3aJIJaHHs Ha IPOEKTHPOBAHUE OT/IEJIbHBIX YacTel aBTOMAaTU3UPOBAHHON CHCTEMBI
YIpaBIIEHUS TEXHOJIOTUIECKIM IPOIIECCOM

IK-5: Ocy].l.leCTBJ'IﬁeT PYKOBOACTBO l/IH)I(PlHl/lpPlHFOBOﬁ AeATECJIbHOCTHI0 B MAIIMHOCTPOUTE/ILHOM IMPOU3BOACTBE

IIK-5.1. Pa3padaTbiBaeT NpeAo:KeHus 0 MOJEPHU3AUH MPOU3BOICTBA € YUeTOM M3YUeHHs PHIHKA cObITA U NOTPedIeHUus

3HaTh

coJiepKaHNe HayYHbBIX UCCIICIOBAHUI M MEPCIEKTHBHBIX TEXHUYECKUX Pa3pa0dOoTOK 10 MOJICPHHU3AIMH TIPOU3BOJICTBA
YMmeTb

pa3pabaThiBaTh MPEATIOKECHHUS 110 MOACPHHU3AIIUH ITPOU3BOJICTBA C YIETOM pPhIHKA COBITA U IOTPEOICHHS

Baaners

3HaHHUSIMHU TI0 Pa3paboTKe MPeUIOKEHUH MOJCPHHU3ALIMHU POU3BOJICTBA C YUYETOM PhIHKA COBITA M TOTPEOIICHHS

MK-5.2. OcyumiecTB/sieT BHepeHHE NPOrPeCCUBHBIX TEXHOJIOTUH H ABTOMATH3HMPOBAHHBIX CHCTEM /ISl NOBBILIEHUS
3(ppeKTHBHOCTH OPraHU3aALUU

3HaTh

TEeXHUKO-?KOHOMHYECKHUE MapaMeTphbl aBTOMAaTH3UPOBAHHBIX CUCTEM U IPOTPECCHBHBIX TEXHOJOTHI

Ymetb

OCYILIECTBILITH BHEIPEHUE MIPOTPECCUBHBIX TEXHOIOTHH ¥ aBTOMATU3MPOBAHHBIX CHCTEM JJIS MOBBIIIEHHS 2)HeKTHBHOCTH
OpraHu3aluu

Baanern

3HaHMSMH 0 pa3padoTke  BHEAPEHUIO IIPOTPECCUBHBIX TEXHOJIOTHUI U aBTOMATH3UPOBAHHBIX CHCTEM JUIS TIOBBIIICHUS

3¢ GEeKTUBHOCTH OpraHU3aluu

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOAYJs1) 00y4yarolmiics 10J:KeH

3.1|3uarth:

3.1.1|-anmaparypHyto 0a3y aJIMTHBHBIX TEXHOJIOTHH, KIIACCU(PHUKALINIO, TIPHHITUI JCHCTBUS, 0COOCHHOCTH 3KCILTyaTaIl|H,
METO/IbI M CPE/ICTBA MPEIIM3UOHHBIX H3MEPEHUH CIIOKHBIX JIeTanei.

3.2|YMmerTn:

3.2.1 -paSpaGaTHBaTB AJITOPUTM HU3TIOTOBJICHUA TEXHOJIOTHYECKON OCHACTKH C MIPUMCEHCHUEM 3D IIPpUHTEPA;

3.2.2|-npoBOMTH KOHTPOJIb KaUeCTBa TOTOBOTO U3EIHS C UCHojIb30BaHieM 3D ckaHepa (KOOpIUHATHO-U3MEPHUTEIBHOM
MAIIIWHBI).

3.3|Baagern:

3.3.1|-HaBbIKaMU MPUMEHCHN COBPEMECHHBIX CPEACTB aBTOMAaTU3allu, METOA0B IPOCKTUPOBAHU, MATEMATHICCKOTI'O,
(1)H3I/I‘IGCKOFO 1 KOMIBIOTEPHOT'O MOACIMPOBAHUA TEXHOJIOTUYECKUX IMPOLIECCOB U MAITMHOCTPOUTEIIbHBIX ITPONU3BOJICTB;

3.3.2|-HaBbIKaMHU CO3/1aHUS U KOPPEKTUPOBKU CPEJICTBAMU KOMIBIOTEPHOro mpoektupoBanust CAD-Moneny u3nenui.

4. CTPYKTYPA U COIEP’)KAHME JUCIHUAIIIMHBI (MOLY.JIST)

Kon HaumenoBanmue pa3nesioB u Tem /Buj 3austusi/| Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
| 3ansaTHS Kvnce 10701 KOHTDOJS

Paznen 1. Teopernueckoe o0yuenue

1.1 Hcropus pa3BUTHs AJQTUTHBHBIX 2 0
texHonornii(AT). Tepmunonorus. AT u GeicTpoe
MPOTOTUNHPOBaHUE. MeXTyHApOIHAS
Cranpapruzanusa AT. XapakTepucTuka pelHKa
AIIUTUBHEIX TexHoyorui. /Tema/

1.2 Ucropus pa3BuTHs AIIATABHBIX 2 1 [IK-5.1-3 JIT.1 JI1.2 KonTtponsabie
texHoNnorui(AT). Tepmunonorus. AT u GsicTpoe MK-5.1-yV [JI1.3]J12.1 JI2.2 BOIPOCHI
MPOTOTHIIMPOBAaHNE. MexayHapoIHast [IK-5.1-B JI2.3J13.1
Cranpapruzanusa AT. XapakTepucTuka pelHKa IK-5.2-3 | 31323354
aIIATHUBHBIX TEXHOJIOTHH. /JIex/ I1K-5.2-Y

[1K-5.2-B
IK-3.1-3
MK-3.1-¥
IK-3.1-B
I1K-3.2-3
IK-3.2-y

I1K-3.2-B




1.3

MopenupoBaHie HeOOXOJUMBIX 0OBEKTOB B
KOMIIBFOTEPHBIX IPOrpaMMax, IpeJHa3HAYCHHBIX
JUTSL TOCJIEAYEOLIETO MPOU3BOICTBA, OMUPAsCh HA
YEPTEKH, TCXHHICCKHE 3aTaHUs WITH
onuppoBanusie mogenu. /Cp/

26

I1K-5.1-3
IK-5.1-y
I1K-5.1-B
IK-5.2-3
I1K-5.2-Y
IK-5.2-B
I1K-3.1-3
IK-3.1-Y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

J1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1
01023354

Kontponsusie
BOIIPOCHI

1.4

IMoaroroska CAD-mozaeneit. Oco6eHHOCTH
¢dopmaros i 3D-newaru. [loaroroska
YIPaBISIOLIEH MPOTrpaMMEI B claiicepe.
Mp/

IK-5.1-3
IK-5.1-V
IK-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
IK-3.2-3
IK-3.2-y
I1K-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3J13.1
01323324

Ortuer no
IIpakTuueckomy
3aHATUIO

1.5

W3ydenne KOHCTPYKITNH, YCTPOICTBA U IPUHIIUTIA
pabotsl 3D-npuHTEpa, peaNu3yrmero
TexHonoruto nedatu FDM. /J1a6/

IK-5.1-3
IK-5.1-V
IK-5.1-B
IK-5.2-3
IK-5.2-y
I1K-5.2-B
IK-3.1-3
IK-3.1-V
IK-3.1-B
IK-3.2-3
IK-3.2-y
I1K-3.2-B

J1.1J11.2
J1.3J12.1 J12.2
J12.3]13.1
01323354

Otuer o
Jla6opaTopHOit
pabote

1.6

AITUTUBHBIE TEXHOIOTHU C UCIIOJIb30BAHUEM
MTOJIMMEPHBIX U KOMITO3UITHOHHBIX MaTEPHAIOB.
FDM - riewats. SLA, DLP, LCD, MJM -
Texnonoruu. /Tema/

1.7

AIIUTUBHBIE TEXHOIOTUU C UCIIOJIb30BAHUEM
MTOJIMMEPHBIX U KOMITO3UITHOHHBIX MaTEPHAIOB.
FDM - riewats. SLA, DLP, LCD, MJM -
TexHonoruu. /JIex/

IK-5.1-3
[IK-5.1-Y
IK-5.1-B
IK-5.2-3
IK-5.2-V
IK-5.2-B
IK-3.1-3
MK-3.1-Y
IK-3.1-B
IK-3.2-3
MK-3.2-V
IK-3.2-B

JI1.1J11.2
J1.3J12.1 J12.2
JI2.3J13.1
010323354

Konrtponbusie
BOIIPOCBHI

1.8

AJIUTUBHBIE TEXHOJIOTHH C UCTIOIb30BAHUEM
HOJIMMEPHBIX ¥ KOMIIO3MIMOHHBIX MaTEPUAIIOB.
FDM - neuats. SLA, DLP, LCD, MJM -
texunosorun. /Cp/

30

IK-5.1-3
[IK-5.1-Y
IK-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
IK-3.1-3
MK-3.1-¥
IK-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

JI1.1J11.2
J1.3J12.1 J12.2
JI2.3J13.1
013233054

Konrtponbusie
BOIIPOCBHI




1.9

TloaroToBKa TPEXMEPHBIX MOJIEIICH K MEYaTH.
Pabora ¢ mporpamMmmamu st 06paboTkr Mesh-

Gaitnos (paitnos popmuposanus cerku) .Stl i .obj.

Mp/

I1K-5.1-3
IK-5.1-yY
I1IK-5.1-B
IK-5.2-3
I1K-5.2-Y
IK-5.2-B
I1K-3.1-3
MK-3.1-yY
I1K-3.1-B
IK-3.2-3
I1K-3.2-Y
I1K-3.2-B

J1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1
010203354

Otuer o
[IpakTaeckomy
3aHSATHIO

1.10

IMoarororka 3-D Moaenu k mevaT B mporpaMme
MeshMixer. O6pa6GoTka HECTPYKTYpHPOBAHHBIX
3D mozerneii B mporpamme MeshLab. /JTa6/

IK-5.1-3
IIK-5.1-¥
IK-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3J13.1
01323354

Ortuer no
Jla6opaTopHOi
pabote

111

AJUTUTHBHBIE TEXHOJIOTHH C UCIIOIb30BAHHEM
MmerasuioB. Texuonoruu u Mamuusl. ['pymina Bed
Deposition. T'pymma Direct Deposition. /Tema/

1.12

AJTUTHBHBIE TEXHOJOTUHU C UCTIOJIB30BaHHEM
metamioB. Texuonoruu u Mammus!. ['pymnmna Bed
Deposition: DMLS, EBM, SPLS. TI'pymna Direct
Deposition: DMD, LENS, MJS, DM. /JIex/

I1K-5.1-3
IK-5.1-yY
I1K-5.1-B
I1K-5.2-3
[IK-5.2-y
I1K-5.2-B
IK-3.1-3
IK-3.1-yY
I1K-3.1-B
I1K-3.2-3
[K-3.2-y
I1K-3.2-B

JI1.1J11.2
J1.3J712.1 J12.2
J12.3]13.1
01023354

KontpomnbHbie
BOIIPOCHI

1.13

AZ[Z[I/ITI/IBHLIC TEXHOJIOTUHU C UCIIOJIB30BAHUEM
metamioB. TexHonoruu u Mammmusl. ['pymma Bed
Deposition: DMLS, EBM, SPLS. Tpymma Direct
Deposition: DMD, LENS, MJS, DM. /Cp/

30

IK-5.1-3
[IK-5.1-y
IK-5.1-B
IK-5.2-3
IIK-5.2-y
IK-5.2-B
IK-3.1-3
MK-3.1-¥Y
IK-3.1-B
MK-3.2-3
[K-3.2-y
IK-3.2-B

JI1.1J11.2
J1.3J12.1 J12.2
JI2.3J13.1
010323354

Kontponbusie
BOIIPOCHI

1.14

Iomygenne 3-D mMonenn 00bekTa METOJAMH
¢dororpammerpuu. /TIp/

[IK-5.1-3
IK-5.1-y
[1K-5.1-B
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
IK-3.1-3
[K-3.1-¥y
IK-3.1-B
IK-3.2-3
IK-3.2-Y
[1K-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1
01323354

Otuer o
IIpakTuueckomy
3aHSATUIO




1.15

AJIIMTHBHBIC TEXHOJIOTHH M TIOPOIIKOBAs
METaLUIYpIust. AIUTHBHbIE TEXHOIOTUH
nuTeiHoe npou3BocTBo. Binder Jetting —
Texnonoruu. /Tema/

1.16

AJUTMTUBHBIC TEXHOJIOTHH U MTOPOLIKOBAs
METALIYpIust. AJIUTHBHbBIE TEXHOIOTUH U
nuTeiHoe npou3BocTBo. Binder Jetting —
TexHonoruu. /Jlex/

I1K-5.1-3
IK-5.1-yY
IIK-5.1-B
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
I1K-3.1-3
IK-3.1-yY
I1K-3.1-B
IK-3.2-3
I1K-3.2-Y
IK-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1

Konrtponbusie
BOIIPOCHI

1.17

MeTobl KOHTPOJIS Ka4€CTBa B aAUTHBHBIX
texHonorusx. 3D ckanupoBanue. KommproTepHas
tomorpadus. /Cp/

30

IK-5.1-3
IIK-5.1-¥
IK-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1

KonTponbusie
BOTIPOCHI

1.18

V3MepeHne reoMeTprIecKuX napamMeTpoB
HareyaTaHHbIX U3/IeTHiH, KOHTPOJIb TOYHOCTH
nsrotosienus. /TIp/

IK-5.1-3
[K-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
I1K-3.2-B

J1.1J11.2
J1.3J12.1 J12.2
J12.3]13.1

Ortuer no
IIpakTuueckomy
3aHATUIO

1.19

IMoaroroska 3-D monenu "Jlerans" 8 CAD-
cucreMe H ieyath 3D-Monenu Ha nmpuHTEpeE,
peanusyromieM TexHonoruto FDM - nedatu. /J1a6/

IK-5.1-3
[IK-5.1-y
I1K-5.1-B
MK-5.2-3
IIK-5.2-y
IK-5.2-B
IK-3.1-3
MK-3.1-¥Y
I1K-3.1-B
MK-3.2-3
[K-3.2-y
IK-3.2-B

JI1.1J11.2
J1.3J12.1 J12.2
JI2.3J13.1

Otuer o
JlaGopatopHoit
pabote

Paznen 2. [IpomesxkyTouHasi aTTecTaus

2.1

IToaroroBka u cjpaua 3adera /Tema/




2.2

IToaroroska CAD-Mozeneii. ITogroroska 2
yIpaBIIsONIeH porpamMmel B ciaiicepe. /Kp3/

10 I1K-5.1-3
IK-5.1-yY
I1IK-5.1-B
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
I1K-3.1-3
MK-3.1-yY
I1K-3.1-B
IK-3.2-3
I1K-3.2-Y
IK-3.2-B

J1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1
01023354

Ortuer o Kp3

2.3

Cpaua 3auera /UKP/

2 0,25 IK-5.1-3
IIK-5.1-¥
IK-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

J1.1J11.2
JI1.3J12.1 J12.2
J12.3J13.1
01323324

KonTtponsasie
BOIIPOCHI

2.4

IMonroroBka k 3aueTy /3auét/ 2

3,75 IK-5.1-3
[K-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
IK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

J1.1J11.2
J1.3J12.1 J12.2
J12.3]13.1
013233 54

KonTtponrasie
BOIIPOCHI

5. OHEHOYHBIE MATEPHAJIbI [10 JUCHHUIIJIMHE (MOY JIIO)

OreHOYHBIE MaTepUallbl IPUBEAEHBI B IPHIIOKEHUHU K paboueil mporpaMMe JUCHUIUIAHBI (CM. TOKyMEeHT «OLeHOUHbIE MaTepHaIbl 110
JUCUUIUIMHE «ANIUTHBHBIE TEXHOIOTHE»»).

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarensctBo, | Konmuectso/
roJ HazBaHue ObC
JI1.1 |KpaBuenko, E. T"., AZNIVMTHBHBIE TEXHOJIOTHH B MAIIMHOCTPOCHHH : yueOHOE Mocksa: Aii [In [978-5-4497-
Bepemaruna, A. C., rnocooue Ap Menua, 2021,/1012-3,
Bepemiarus, B. 1O. 139 c. http://www.ipr
bookshop.ru/l
05704.html
JI1.2 |Cyxoues, I'. A., TexHonOrUs MalIMHOCTPOCHHSL. AJIUTUBHBIE TEXHOJIOTUH B Boponex: 978-5-7731-
Konenues, C. H. MIOJrOTOBKE ITPOM3BOJICTBA HAYKOSMKHUX M3IEIHH : yueOHOe Boponexckuii  [0872-6,
nocobue rocygapctBeHH | http://www.ipr
plif Texumyeckuii (bookshop.ru/l
YHUBEPCHUTET, 08200.html

OBC ACB, 2020,
132 c.




Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | KommuectBo/
roj Ha3BaHue ObC

JI1.3 |Anronosa, B. C., AJTMTHBHBIE TEXHOJIOTHH : yueOHOE OocoOHe Cankr- 2227-8397,
Ocosgckas, 1. 1. ITerepOypr: https:/iwww.ip

CaHkT- rbookshop.ru/
IMerepOyprekuii  |102502.html
rOCyZapCTBEHH
BIli YHUBEPCHUTET
MPOMBIIITIEHHBI X
TEXHOJIOTHH 1
nu3aiiHa, 2017,
30c.
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KomamuectBo/
rojJ nasBanue DbC

JI2.1 |CamconoB B.B., ABTOMaTH3a1IMs KOHCTPYKTOPCKUX padoT B cpeae Kommac-3D : [M.: Akanemusi, |978-5-7695-
Kpacunbaukosa I'.A.  |y4e6. mocodue 2009, 223c. 6206-8, 1

J12.2 [Yekanuwn, A. A, TeopeTuueckue OCHOBBI U IIpaKkTHYecKue npueMsl 3D- Capatos: 978-5-7433-
Pemernukos, M. K., MO/ICITUPOBAHMUS B MAIIIMHOCTPOCHUH : yueOHOe TTocodue CapaToBCKHi 3398-1,
3axapuenko, M. 0., rocymapctBeHn | http://www.ipr
Amnrpomnosa, T. B., pIii Texaugeckuit [bookshop.ru/l
CkoTHHKOBa, A. A., YHUBEPCUTET 08704.html
Bopoaynuna, C. B., nmenu 10.A.

IlInunes, B. B. larapuna, 55C
ACB, 2020, 128
c.

JI2.3 |KpaBuenko, E. T, AITUTHBHBIE TEXHOJIOTHH B MAIIHHOCTPOCHHH : y4eOHOE Mocksa: At [Tn  [978-5-4497-
Bepemaruna, A. C,, nocobue Ap Menna, 2021,]1012-3,
Bepemarus, B. 1O. 139c. https://www.ip

rbookshop.ru/
105704.html
6.1.3. MeTtoaquueckne pa3paboTKu
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, | KommuectBo/
rox Ha3zBanue DbC
JI3.1 |Banetos B. A. AJTHTHBHBIC TEXHOJIOTUHU (COCTOSIHUE U TIEPCIICKTHBHI) : CaHkT- 2227-8397,
yueOHOe mocobue IMerepOypr: http://www.ipr
VYHuBepcuTeT bookshop.ru/6
NTMO, 2015, 58 |5766.html
c.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJJEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

31 |(Elibrary.ru: snexrpoHnast OubnuoTedHas cuctema

32 [U3parenbcTBO «JlaHby : 37€KTpOHHAs OMOIMOTEYHAs CHUCTEMa

23 [Znanium.com: sieKTpoHHas OHOIMOTEYHAsT CHCTEMA

24 |Dnexrponno-6ubnmoreunas cucremMa «|IPRbooksy, peskum moctymna — ¢ mo6oro kommeiorepa PI'PTY 6e3 mapois, u3 cetn

MHTEPHET 10 MapoJIio

6.3 Ilepeuens nporpaMmMHoro obecrnevyeHusi U HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JHIEH3HOHHOIO H CBOGOTHO PACIPOCTPAHIEMOI0 MPOrPAMMHOI0 o0ecrieueHnsi, B TOM YHCJIe 0Te4eCTBEHHOT0

NPOU3BOICTBA

HaunmenoBanue

OmneparonHas cuctemMa Windows

KommMmepueckas nuuen3us

Kaspersky Endpoint Security

KommMmepueckas nuuen3us

Adobe Acrobat Reader

Csoboanoe 110




LibreOffice Csobopgnoe I10

OpenOffice Csob6onnoe I10

Oneparonnast cucrema Windows XP Microsoft Imagine, Homep moamucku 700102019, 6eccpouno

T-Flex CAD 3D VYueOnast cereBast Bepcusi Ha 50 moisb3oBareneil (Homep smnensun 500005055,
6eccpoyHO)

T-Flex TexHonorus VYueOnas cereBast Bepcusi Ha 50 mosb3oBateneit (Homep jmueHsuu T00005055,
6eccpoyHO)

T-Flex DOCs VYuebnast cereBas Bepcuss Ha S50 momb3oBareneil (Homep nurieHsuun 500005055,
OeccpoyHoO)

KOMITAC-3D LT12 OOnerdyeHHass BepcHs YHUBEPCAIbHOM CHCTEMBI TPEXMEPHOIO MOAEIUPOBAHUS
KOMIIAC-3D. Jluuensuss OecriatHas il JMYHOTO — HEKOMMEPYECKOTO
WCTIOJIb30BAHNUS U YICOHBIX I

SolidWorks KomMmepueckast JTUIEeH3Us

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [Uudpopmannonno-npasosoii moptai TAPAHT.PY http://www.garant.ru

6.3.2.2 |Cucrema KoncynprautlIlitoc http://www.consultant.ru

6.3.2.3 [CnpaBounas npasoBas cucrema «KoucynbrantIlmoc» (zoroBop o6 mH(popMarmonHOH momnepxke Nel342/455-100 ot
28.10.2011r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIS)

117 y4eOHO-aIMMHHUCTPATHBHEIH KOPITyC. Y4eOHast ayAUTOPHs UL NPOBEACHUS 3aHATHI JICKIMOHHOTO M CEMHHAPCKOTO
THIIA, TPYHIIOBBIX ¥ HHAWBHIYATbHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUYHOI aTTecTaru Beero 28 mect
(6e3 yuéra Mmecta mpernopjaBatens U paOOTHHUKOB). 14 kommbloTepoB (0e3 yuéra KoMIbloTepa INpenojiaBaTels U
1 paOOTHUKOB), U3 HHX: 2 xommnbiorepa FORMOZA na 6a3e Core2 - 6700 6 xommnbrorepoB PERSONAL 4
xommnetorepos Intel Core i-3 1 xommerorep Celeron 1 kommerotep Pentium 4 ¢ BO3MOKHOCTBIO MOAKITIOYEHHUS K CETH
«MuTepHeT» u oOecrevyeHHeM JOCTyIa B JJICKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyo cpexy PIPTY. 1
myabTumenna npoektop NEC - NP 200 A, 1 skpan. ITocamounbie MecTa:  CTYIEHTHI - 14 cTosioB + 28 CTyInbeB.

117a yueOHO-aIMUHHCTPATHBHBIA KOpITyc. YueOHas ayquTOpHs sl IPOBEACHUS 3aHITHH JICKIIMOHHOTO U CEMUHAPCKOTO
TUIIA, TPYNIIOBBIX ¥ MHANBUyalbHbIX KOHCYIbTallU, TEKYILEro KOHTPOJIA U IPOMEXYTOYHOH aTTecTanuu Beero 50 mecto
2 (6e3 yuéra mecra mpenogasarens). | MyapTuMesana npoekrop BenQ 721, 1 nokyment-kamepa Aver Visio 330, 1 skpan, 1
xoMmbtorep FORMOZA Ha 6aze Core2 - 6700 ¢ BO3MOXHOCTBIO NMOJKIIOUEHUS K ceTH «/HTepHeT» U obecredeHreM
JIOCTYTIA B 3JICKTPOHHYIO HH()OpMAIIMOHHO-00pa3oBaTenbHyto cpeny PIPTY. ITocanounsie MecTa: CTYJACHTHI - 25 CTOJOB +
50 cTynbeB.  mpenojasaTenb - 1 ctos + 1 cTyi. | nocka ayAuTopHasL.

8. METOAUYECKHUE MATEPHAJIbBI IO JUCHUIIJIMHE (MOAYJIIO)

Mertoanueckoe obecriedeHne TUCIUTUTNHBI IPHUBEICHO B TPUIOXKEHUH K pabouei mporpaMMe TUCIUTUTHHBI (CM. JOKYMEHT
«MeToauyecKkue yKa3aHus TUCIUIUIMHBI «AJJIUTHBHBIC TEXHOIOTHUM).

Onepatop 340 000 "KomnaHus "TeHzop" —

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOI NMOANMUCHIO

noanncAHO ®rboy BO "PrPTY", PrPTY, JlenkoB Muxaun 16.08.23 13:36 (MSK) Mpocras noanuce
3ABEAYHOLLNM Bnagummposwuy, JekaH PAUTY

KA®E/[PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, JleHkoB Muxaun 16.08.23 13:36 (MSK) Mpocras noanucb
3ABEAYLLMM Bnaaumuposud, JekaH GAUTY

BbIMYCKAIOLLIEN

KA®E[PbI

noANnUCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceii 16.08.23 16:14 (MSK) MpocTas noanvcb
MPOPEKTOPOM 110 YP BsiuecnaBoBuy, MpopekTop Mo y4ebHol paboTte




