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'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenps IIpopekTop o YP
M.B. JlenkoB A.B. Kopstako

AJITUTHBHBLIC TEXHOJOTHH

paboyas nporpaMma JUCHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit ABToMaTu3anuu MHGOPMALUOHHBIX U TEXHOJOTHYECKHUX MPOLeCCOB
VueOHbIH T1an v15.04.04_23_00.pIx

15.04.04 ApromaTu3anus TEXHOJIOTMIECKUX IIPOLIECCOB U IPOU3BOACTB
Kpanudukanus MarucTp
®opma 00yueHUs O0YHO-3204YHAasl
OOmas TpyaoeMKOCTh 4 3ET

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMeCTPpam

Cemectp
(<Kypc>.<CemecTtp Ha 3(2.1)

Kypee>) Hroro

Henenp 16

Bup 3ansaTuit v PII VIl PIl

Jlexunu 8 8 8 8
JlabopaTopHsbie 16 16 16 16
[IpakTuueckue 8 8 8 8
Wnas koHTaKTHASA 0,35 10,35 10,35 0,35
pabora
HUroro ayp. 32,35 132,35 [32,35 [32,35
KonrakrtHast pabora 32,35 (32,35 [32,35 (32,35
Cam. pabora 76 76 76 76
Yacel Ha KOHTPOJIb 35,65 (35,65 [35,65 |35,65
Htoro 144 1144 |144 |144

r. Psa3zann



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

YTBEPKICHHOTO YIEHBIM coBeTOM By3a oT 27.01.2023 mpotokomn Ne 6.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

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

[Iporokom ot 31.05.2023 r. Ne 10
Cpok paeiicTBust nporpaMmsl: 2023-2025 yu.r.
3aB. kadenpoii JlenkoB Muxann Bnagumuposny



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2024-2025 yae6HOM TOAy Ha 3aceIaHny Kabeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIpoTokomor _ 2024 1. Ne

3aB. kadenpoi

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnoyiHeHus B 2025-2026 yueOHOM o1y Ha 3aceqaHny Kadeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIporokom ot 2025r. Ne

3aB. kadenpoi

Buzupoanue PIIJI nis1 ncnmoiHeHUs1 B 04epeTHOM y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceJaHuu Kadeapbl

ABTOMaTH3a1MM HHPOPMANMOHHBIX U TEXHOJIOTHYECKHX POLeCcCOB

IIpotokomor 2026 . Ne

3aB. kadenpoi

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kaheapsl

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

IIpotokom ot 2027 1. 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|3unaTth:

3.1.1|-anmaparypHyto 6a3y aJIUTHBHBIX TEXHOJIOTHH, KJIaCCU(PHUKAIINIO, IPHHIIUI JSHCTBUS, 0COOCHHOCTH dKCILTyaTalllH,
METOJIBI M CPENICTBA MPEIM3HMOHHBIX H3MEPEHHH CIIOKHBIX eTaei.

3.2|Ymeth:

3.2.1 -paSpa6aTI)IBaTI) aJITOPUTM U3IOTOBJICHUSA TEXHOJIOTHYECKON OCHACTKH C IIPUMCHCHUEM 3D IIpUHTEpPA;

3.2.2|-1poBOUTH KOHTPOJIb KA4€CTBAa TOTOBOTO M3/EJHs C HCIojIb30BaHieM 3D ckaHepa (KOOpIuHATHO-U3MEPHUTEIBHOM
MAIIHHEI).

3.3|Baagern:

3.3.1|-HaBeIKaMu MIPUMCEHCHUSI COBPEMCHHBIX CPEACTB aBTOMAaTHU3alluH, METOLOB IIPOCKTUPOBAHUA, MATEMATUICCKOTI'O,
(I)I/ISI/I‘IeCKOI‘O 1 KOMIIBIOTEPHOT'O MOACINPOBAHUA TEXHOJIOTMYCCKUX MPOLUCCCOB U MAIMHOCTPOUTCIIBHBIX ITPOU3BOACTB;

3.3.2|-HaBBIKaMHU CO3/1aHUSI U KOPPEKTUPOBKH CPEICTBAMU KOMIBIOTEPHOro mpoektupoBanus CAD-Moneny u3nenuii.

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

Kon HaumenoBanmue pa3nesnos u tem /Buj 3ansatusi/| Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
| 3ansaTHS Kvnce 10701 KOHTDOJS

Pa3nen 1. Teopernueckoe o0yuenune

11 WcTopus pa3BuTHS AIIUTHBHBIX 3 0
texHonorui(AT). Tepmunonorus. AT u GsicTpoe
NPOTOTUIUPOBaHKE. MexIyHapoaHAs
Cranpnapruzanus AT. XapakrepucTuka pplHKa
AJIMTHBHBIX TexHOJNOTHIL. /Tema/

1.2 HWcTopus pa3BuTHs AIJTUTHBHBIX 3 2 I1K-5.1-3 JIL.1J11.2 KouTtposbHbie
texHosnorui(AT). Tepmunonorus. AT u 6bicTpoe MK-5.1-yV [JI1.3]J12.1 JI2.2 BOIPOCHI
MPOTOTHUIIMPOBaHUE. MexXTyHapo HAS [IK-5.1-B JI2.3J13.1
Crannapruzanus AT. XapakrepucTuka pplHKa IK-5.2-3 | 31323354
AJZIMTUBHBIX TeXHONOTHI. /JIex/ IK-5.2-y

ITK-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




1.3

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

16

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/

20

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/

20

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

[onyuenue 3-D monenu o6bexTa MeTogamMu
¢dororpammerpun. [Toaroroeka 3-D mozxenu k
neyary B nporpammax MeshLab u Meshmixer.
/J1ab/

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-Y
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

Otuer o
JlaGoparopHoit
pabote

1.16

AJIUTHBHBIE TEXHOJIOTHH M TIOPOLIKOBAst
METauTyprust. AJIIUTHBHbBIE TEXHOIOTHUH H
JUTeRHOE pou3BoACTBO. Binder Jetting —
texuonoruu. /Tema/

1.17

ATUTUBHBIC TEXHOJIOTHH U MTOPOLIKOBAs
METauTyprust. AJIIUTHBHbBIE TEXHOIOTUH K
JUTeRHOE Mpou3BoaACTBO. Binder Jetting —
TexHosoruu. /Jlex/

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

MeTopI KOHTPOJIS KA4€CTBa B aAUTHBHBIX
texHonorusx. 3D ckanupoBanue. KommbrotepHas
tomorpadus. /Cp/

20

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

KonTponsabie
BOTIPOCHI

1.19

H3mepenne reOMeTpUIeCKIX MapaMeTpoB
HAICYaTaHHBIX M3CIHI, KOHTPOJIb TOYHOCTH
uzrotosienus. /TIp/

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
[IpakTueckomy
3aHSTHIO

1.20

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

IK-5.1-3
[IK-5.1-y
I1K-5.1-B
I1K-5.2-3
[K-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
J1.3J12.1 J12.2
JI2.3J13.1

Otuer o
JlaGopatopHoii
pabote

Paznen 2. [IpomesxyTouHas aTrecTanus




2.1

IToaroroBka u cjaya 3adera /Tema/ 3 0

2.2

Cnaua 3auera /UKP/

3 0,35

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
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
I1K-3.2-B

JI1.1J11.2
J1.3J12.1 J12.2
J12.3]13.1
01323354

KonTponbusie
BOIIPOCHI

2.3

IMoaroroska k 3auety /3auét/ 3

35,65

IK-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-V
I1K-3.2-B

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3]13.1
0105203354

Konrtponbusie
BOIIPOCHI

5. OHEHOYHBIE MATEPHUAJIBI 1O JTUCITMITJIMHE (MOAYJIIO)

OreHOUHBIE MaTepUalIbl IPUBEAEHBI B IPHIOKEHNHN K paboueil mporpaMMe TUCHUIUINHBI (CM. JOKYMEHT «OIleHOYHbIe MaTepHaIbl 110
JUCHHUTUINHE «AJUIUTUBHBIE TEXHOJIOTHUM).

6. YHAEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomengyemas JiuTepatypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTOPBI, COCTaBUTETN 3arnaBue UsnarenscrBo, | Kommuectso/
roJ Ha3BaHue ObC
JI1.1 |KpaBuenko, E. T, AIIMTHBHEBIE TEXHOJIOTHH B MAITMHOCTPOSHHH : yaeOHOe Mocksa: Aii [Tu [978-5-4497-
Bepemaruna, A. C., nocooue Ap Menua, 2021,[1012-3,
Bepemarun, B. 1O. 139c. http://www.ipr
bookshop.ru/l
05704.html
JI1.2 |Cyxoues, I'. A., TexHoa0rMsA MaIMHOCTPOEHUA. AIIUTUBHBIE TEXHOJIOTHHU B Boponex: 978-5-7731-
Konenues, C. H. MOATOTOBKE MTPOM3BOJICTBA HAYKOEMKHUX H3JENHH | ydeOHOe Boponexckuit  [0872-6,
nocobue rocynapcTsenH  |http://www.ipr
pIii Texaudeckuit |bookshop.ru/l
YHHBEPCHTET, 08200.html
9BC ACB, 2020,
132 c.
JI1.3 |Anronosa, B. C., AJTHTHBHBIC TEXHOJIOTHH : yueOHOE OocoOHe Cankr- 2227-8397,
Ocogckas, 1. U. IMerepOypr: https://www.ip
CaHkT- rbookshop.ru/
IMerepOyprekuit  (102502.html
rOCYIapCTBEHH

bl YHUBEPCUTET
MIPOMBIIIIJICHHBI X
TEXHOJIOTHH U
nu3aitHa, 2017,
30c.

6.1.2. JlonoTHUTeIbHAS IUTEPATYPA




Ne ABTOPEI, COCTaBUTEIH 3armasue W3parensctBo, | Kommuecrso/
roz HazaHue ObC
JI2.1 |CamconoB B.B., ABTOMaTH3aIMsI KOHCTPYKTOPCKHUX padoT B cpene Kommac-3D : |M.: Akagemust, [978-5-7695-
Kpacunpaukosa I A.  [y4e6. mocobue 2009, 223c. 6206-8, 1
JI2.2 [Yekanuwn, A. A, Teoperuueckue OCHOBBI U IIpaKkTUUecKue npuemMsl 3D- Capatos: 978-5-7433-
Pemernukos, M. K., MOJICIMPOBAHHUS B MAIIIMHOCTPOCHUH : yueOHOE TIOCOOHe CaparoBckuii 3398-1,

3axapuenko, M. 1O,
AmnTpornosa, T. B.,

CkoTHHKOBA, A. A.,
Bopoaynuna, C. B.,

rocynapcrBers  |http://www.ipr
It Texuugeckuit [bookshop.ru/l
YHHBEPCHTET 08704.html

umenu 10.A.

Inunes, B. B. T'arapuna, ObC
ACB, 2020, 128
I
JI2.3 |KpaBuenko, E. T"., AJTUTHBHBIE TEXHOJIOTUHU B MAIIMHOCTPOCHUH : yueOHOe Mocksa: At ITu |978-5-4497-
Bepemaruna, A. C., mocooue Ap Menua, 2021,(1012-3,

Bepemarus, B. 1O. 139c. https://www.ip
rbookshop.ru/
105704.html

6.1.3. MeTroanueckue pa3paboTku
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
romx HaszBanue DbC
JI3.1 |Baneros B. A. ATUTHBHBIE TEXHOJIOTUH (COCTOSHHIE U MEPCIEKTHBBI) : CaHKT- 2227-8397,
yuebHOe mocodue IletepOypr: http://www.ipr

VYHuBepcurer bookshop.ru/6
NUTMO, 2015, 58 |5766.html
c.

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn ""MHTepHeT"

D1 |Elibrary.ru: snekrpornas 6MOIHOTEYHAS CHCTEMA

32 |U3zpatensctBO «JIaHb) : 3neKTpoHHAs OUOIMOTEUHAs cUCTEMa

33  [Znanium.com: ameKTpoHHas OHOIHOTEY

Hasg CUCTEMA

D4 |2nexkTpoHHO-OMbOIHOTeYHast cuctemMa «|
HHTEPHET 110 MapoJIio

PRbooks», pesxum moctyma — ¢ moboro kommsiorepa PIPTY 6e3 mapois, u3 cetn

6.3 Ilepeuens mporpaMMHOro odecreveHusi 1 HUHPOPMAUMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHb TUIEH3HOHHOTO H CBOOOIHO P

ACHPOCTPAHSIEMOr0 MPOrPAMMHOI0 0GecIeYeHusl, B TOM YHCJIe 0Te4eCTBEHHOr0
MPON3BOJCTBA

HaunmenoBanue

Onucanmne

OneparmonHas cuctema Windows

KOMMep‘IeCKaﬂ JIMOCH3 WA

Kaspersky Endpoint Security

Kommepueckas nuien3us

Adobe Acrobat Reader Cso6omnoe [1O
LibreOffice Cso6omnoe [1O
OpenOffice Caob6omanoe ITO

OnepanuonHas cuctema Windows XP

Microsoft Imagine, Homep noamucku 700102019, 6eccpotuno

T-Flex CAD 3D

VYuebnas cereBast Bepcus Ha 50 monb3oBareneld (Homep mmuenzuu 500005055,
06eccpoyvHO)

T-Flex Texnonorus

VYyeOHas cereBasi Bepcus Ha S50 mosb3oBateneit (Homep Junenzuu T00005055,
06eccpoydHo)

T-Flex DOCs

VYuebnas cereBast Bepcus Ha 50 monb3oBarened (Homep yuuensuu 00005055,
06eccpoyHo)

KOMITAC-3D LT12

OO6neryeHHast BepCUsl YHHUBEPCAIbHOW CHCTEMbI TPEXMEPHOTO MOIEIMPOBAHHS
KOMIIAC-3D. Jlunensuss OecruiaTHas Ui JIMYHOTO  HEKOMMEPYECKOTO
WCIIOJIb30BAHMS 1 YIeOHBIX IIeei

SolidWorks

KOMMep‘IeCKaﬂ JIMIOCH3 WA

6.3.2 Tlepeyenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM




6.3.2.1 [CupaBounas npasoBas cucrema «KoucynprantIlmoc» (zoroBop o6 mH(popMmarmonHOH momaepxke Nel342/455-100 ot
28.10.2011r.)
6.3.2.2 [Cucrema KoncynprantlLmroc http://www.consultant.ru

6.3.2.3 |[WUudpopmanmonno-npasosoii moptain TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MOY JIST)

117 y4eOHO-aIMHHUCTPATHBHBINA KOpIyC. YueOHas ayUTOpHUs Ul MPOBEICHHUS 3aHATHI JIEKIIMOHHOTO U CEMUHAPCKOTO
TUIA, FPYNIOBLIX U UHIUBUAYAJIbHBIX KOHCYJIbTALUH, TEKYIIEro KOHTPOJLL U IPOMEXKYTOUHOH arTecTanuu Beero 28 mect
(6e3 yuéra Mecta mpemonaBateiss ¥ paboTHUKOB). 14 koMmmnbroTepoB (0e3 yu€Ta KOMIbIOTEpa MpenojaBaTess |
1 pabOTHUKOB), U3 HUX: 2 xomnelotepa FORMOZA Ha 6aze Core2 - 6700 6 xommneiorepoB PERSONAL 4
kommbrorepos Intel Core i-3 1 kommerorep Celeron 1 kommeroTep Pentium 4 ¢ BO3MOKHOCTBIO TIOAKITIOYEHHS K CETH
«MHTepHeT» U oOecneyeHUeM JAOCTyHNa B 3JIEKTPOHHYK MH(POpMAaLMOHHO-00pa3zoBaTenbHylo cpeny PIPTY. 1
mynsTaMena mpoektop NEC - NP 200 A, 1 skpan. [TocajodHble MecTa:  CTYIEHTHI - 14 cTonoB + 28 CTyiIbeB.

117a y4eOHO-aIMUHUCTPATUBHBIHM KopIyc. YueOHas ayAuTOpUs A IPOBEICHHS 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOIO
THUIIA, TPYIIIOBBIX U HHIWBUAYaJIbHBIX KOHCYIBTALNHN, TEKYIIET0 KOHTPOJIS U MPOMEXYTOoUHOM aTTectaruu Beero 50 mecto
2 (6e3 yuéra mecta npenozasareis). 1 MynbTuMenna npoektop BenQ 721, 1 noxymenr-kamepa Aver Visio 330, 1 skpan, 1
kommetorep FORMOZA na 6aze Core2 - 6700 ¢ BO3MOXXHOCTBIO MOJKIIOYCHUSI K ceTh «HTepHeT» U obecrneyeHueM
JIOCTYTIA B 3JIEKTPOHHYI0 HH(OopManmoHHO-00pa3oBarenbHyto cpeny PIPTY. [locanounsie mecTta: CTYAEHTHI - 25 CTOJIOB +
50 ctynpeB.  mpemomaBatens - 1 cron + 1 cryn. 1 mocka ayauTopHast.

8. METOAUYECKHUE MATEPHWAJIBI IO JTUCHHUIIJIMHE (MOAYJI1O)

MeTtoaudeckoe o0OecreueHne AUCHUIUIMHBI IIPUBEICHO B IPUJIOKECHUHU K pa60'{e171 IporpaMme JUCHHUITIINHBI (CM. JAOKYMEHT
«MeToandyeckue YKa3zaHug TUCHUTUINHBI «A,I[Z[I/ITI/IBHBIE TGXHOJIOFI/II/I»»).

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOANMCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JleHkoB Muxann 16.08.23 10:38 (MSK) MpocTtas noanuck
3ABEAYOLLNM Bnaagnmuposud, JekaH GAUTY

KA®EPbI

NnoANNCAHO ®reoy BO "PrPTY", PIPTY, Jlenkos Muxaun 16.08.23 10:38 (MSK) lMpocras noanuce
3ABEAYLLUMM . Bnagummposwuy, [ekaH QAUTY

BbIMYCKAOLLIEN

KA®EPbI

noanncAHO ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekceit 16.08.23 11:26 (MSK) Mpocras noanucb
MNMPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop Mo y4e6Hol paboTte




