MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

AJIIMTHBHBIE TEXHOJIOTUH

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi ABToMaTHU3aluM MHGOPMALUOHHBIX U TEXHOJOTHYECKHUX NMPOIECCOB
VueGHbIi TUIaH v15.04.04_25 00.plIx
15.04.04 ABromaru3zanys TEXHOJIOTHYECKUX MPOLIECCOB U IPOU3BOJICTB

Kpanmuduxarus MarucTp

Dopma 00yaeHHS OYHO-3204HasI

OO0wias Tpy10eMKOCTh 43ET

PacnpenesieHne 4acoB TUCHUTIAHBI IO ceMecTpam
Cemectp
(<Kypc>.<Cemectp 3(21)
Ha Kypce>) Uroro
Henens 16
Bun 3anstuit vl PIl vII PIT

Jlexuuu 8 8 8 8
JlaGopatopHsie 16 16 16 16
IMpakTuyeckue 8 8 8 8
Mnas koHTaKTHAS 0,25 10,25 0,25 |0,25
pabora
HUroro ayj. 32,25 132,25 | 32,25 | 32,25
KonrakrtHast pabora 32,25 132,25 | 32,25 | 32,25
Cam. pabora 103 103 103 103
Yacel Ha KOHTPOJIb 8,75 18,75 8,75 | 8,75
Htoro 144 144 144 144

r. Pa3ann



IIporpammy cocraBuii(u):

K. puz-mam.u., ooy., Pomanos Heopv Huxonaesuu

Pabouast nporpaMma AUCIUIUINHEL

AN THBHBIE TEXHOJIOTHH

paspabotana B cootBercTBun ¢ ®I'OC BO:

®I'OC BO - maructparypa 1o HanpapieHHIo moArotoBku 15.04.04 ABToMaTu3aIus TEXHOJIOTHIECKHUX MPOIIECCOB M MPOU3BOJICTB
(mpuka3 Muno6pHayku Poccun ot 25.11.2020 1. Ne 1452)

COCTaBJIeHa Ha OCHOBAHHHM Y4eOHOTO IIaHa:
15.04.04 AproMaTn3anys TEXHOIOTMUECKUX POIIECCOB U IIPOU3BOJICTB

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu KadeIpbl

ABTOMaTH3aAIUH I([H(l)OpMalIl/IOHHLIX H TEXHOJOIN4€CKHUX MPoueccoB

IIporokon ot 10.06.2025 . Neo 11
Cpok neiictust nporpammsl: 20252027 yu.r.
3aB. kadenpoit JlenkoB Muxaun Biagumuposuy



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
ABTOMaTH3a1MH HHGOPMALMOHHBIX U TEXHOJIOTHYECKUX MPOLECCOB

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapel
ABTOMaTH3a1Mu HHGOPMALMOHHBIX U TEXHOJIOTHYECKUX MPOLECCOB

IIporokomor 2027 1. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnonHennsi B ouepeHOM y4eOGHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

ABTOMaTH3a1M1 HHGOPMALMOHHBIX U TEXHOJIOTHYeCKUX MPOLECCOB

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuu Kadeapsl

ABTOMAaTH3alUN HH(l)OpMaHl/IOHHLlX H TeXHOJOTM4Y€CKHUX MPpOoueccoB

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI TMCHUILIMHBI (MOLY.JIST)

1.

1 I_[eJ'Ib}O OCBOCHUS TUCITUTIIMHBI « AAUTUBHBIC TEXHOJIOTHIY SBISICTCS (I)OpMI/IpOBaHI/Ie WHXXCHCPHBIX KOMITETCHIINIA B
o0yactu pa3pa60TKH, IMPOCKTUPOBAHUA U U3TOTOBJICHUSL U3JETUN ¢ UCTI0JIb30BAaHUEM aJUIMTUBHBIX TeXHOJ’IOFHfI; B 00JacTH
pa3pa60TKH 1 BHCIPCHUS aAAUTUBHBIX TEXHOJIOTUH U3TOTOBJICHUS MAaIIMHOCTPOUTCIbHBIX HSHCHHﬁ; B 00yacTH
MOJACpHU3aNU Z[eﬁCTByIOHII/IX 1 IIPOCKTUPOBAHUU HOBBIX 3(1)(1)6KTI/IBHI>IX MalIMHOCTPOUTECIIBHBIX IPOU3BOJACTB Pa3JIMIHOTO
Ha3HAYCHHUA; a TAKKC IPUMEHCHUA CUCTEM 9KOJIOTHYECKOM 0€30IacCHOCTH MalIMHOCTPOUTECIBHBIX ITPONU3BOJICTB.

1.

2 3ama4n TACITATIIAHBI:

1

.3 | 1)chopMupoBaTh CHCTEMHOE MIPEACTABICHHE O HCTOPUIECKUX MPEANIOCHUIKAX IOSIBICHUS QIJUTUBHBIX TEXHOJIOTHH;

1

A4 Z)I/I3y‘{eHI/Ie I/IH(bOpMaI_II/II/I O MalluHax u 060py}10BaHI/II/I JUISL BIpallliBaHUs METAJITIMICCKUX I/IS,HCJ'II/II‘;I;

1.

5 3)y0BOCHI/Ie aJiIrOpuT™Ma U3roTOBJICHUSA TEXHOJIOTHYECKON OCHACTKH C IIPUMCHCHUEM 3D IIpUHTEPA,

1.

6 | 4)npruoOpeTeHNe HABBIKK TIPOBEICHUSI KOHTPOJIS KaUueCTBa TOTOBOTO U3/EJH C HCnojb3oBanueM 3D ckanepa
(KOOpAMHATHO-U3MEPUTEIILHON MAIIIMHBI).

2. MECTO JUCIHHUATIIMHBI (MOYJISI) B CTPYKTYPE OGPA30BATEJIbHOU ITPOT'PAMMBI

Iuk (paszern) OIT: | b1.B

2.

1| TpeGoBanus Kk NpeABApPHUTEJbHOI MNOATOTOBKE 00y4al01erocs:

2.1.

1 | ABTOMaTH3aIMs HAYYHBIX HCCIIEIOBaHU

2.1.

2 ABTOMAaTH3aIMS TEXHOJIOTHUECCKUX IIPOLIECCOB

2.1.

3 ABTOMaTI/ISI/IpOBaHHOC IPOCKTUPOBAHUE TEXHOJOTMYCCKUX IIPOLECCOB B MAIIMHOCTPOCHUH

2.14 HHaHI/IpOBaHI/Ie " aHaJIu3 HHHOBaHHOHHOﬁ ACATCIBHOCTU INPEATNIPUATUA

2.1.

5 | IIpomMeInuieHHBIE TTPe0Opa3oBaTeIH U TATYUKH

2.1.

6 | TexHu4eckue cpeicTBa aBTOMATH3AIIUH

2.1.

7 ABTOMaTI/ISI/IpOBaHHOC YIIpaBJICHUE Ka4€CTBOM

2.1.

8 HI/IaFHOCTI/IKa " HaJIC)KHOCTh CUCTEM U yCTpOfICTB

2.1.

9 [ MonenupoBaHue MPOIECCOB M CUCTEM

2.1.10 | TeopeTu4eckue OCHOBBI aBTOMATHYECKOTO YIIPABICHHUS

2.1.11 | DnexTpoMexaHHUYECKUE CUCTEMBI B YIIPABICHUH TEXHOJIOTUUECKUMH MPOLECCaMU

2.1.12 | Texuudeckue cpeicTBAa AaBTOMATU3ALUH

2.2 | Jucuunjauabl (MOAYJIH) M IPAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHOW AUCHUTIJIMHBI (MOAY.JI51) HEOOX0IUMO KaK

npeamecTesyruniee:

2.2.

1 | BrimonHeHMe, MOATOTOBKA K TIPOIIEAYpPe 3aIUTHI M 3aIINTa BEITYCKHOH KBAIHN(DUKAIIMOHHOH paboThI

2.2.2 | HayuHo-uccnemoBarenbckas pabora

2.2.3 | [IpousBoCTBEHHAS [IPAKTHKA

2.2.4 | Texnonoruyeckas (POEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA

3. KOMIETEHLMY OBYYAIOIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLMILTAHBI
(MOZYJIST)

MK-3: PazpabaTbiBaeT KOHUENIMIO U TEXHHYECKOE 3a[aHHE HA MPOEKTHPOBAHHE ABTOMATH3HPOBAHHOIi CHCTEMBI
yIpPaBJIeHHs TEXHOJOTHYeCKHMH MPOLECCAMHU

IIK-3.1. Pa3padaTpiBaeT BApMaHThI KOHIeNIINHA ABTOMATU3HPOBAHHOI CHCTeMbl yIpaBJieHus U (pOPMHUPYeT HTOTOBYIO
KOHIIeNIMIO

3HaTh

MIPUHIUIIBI JIEUCTBUS U KOHCTPYKIIMH CPEACTB U CUCTEM aBTOMaTU3allUN

Ymern

COCTaBJIATh U BI)I6I/IpaTI> ONTUMAJIBHBIC CTPYKTYPHBIC CXEMbI aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHHUA TEXHOJIOTMYCCKUMMU ITPpOLICCCaMU

Baaners
METOJMKOM COCTaBIEHHS U BEIOOPA ONTUMAIBLHON CTPYKTYPHOI CXE€MbI aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHNS TEXHOIOTHUCCKUMHU
npolieccamu

TIK-3.2. Pa3padaTbiBaeT YacTHbIe TeXHUYECKHeE 32JaHUsI HA MOJCUCTEMbI ABTOMATH3UPOBAHHON CHCTEMBbI YIIPABJIEeHUS H
BHJBI 0o0ecneYeHn it




3HaThL

MPUHIIMIIBL JIEHCTBUS U KOHCTPYKIMH OTJENbHBIX YacTe aBTOMAaTH3UPOBAHHON CHCTEMbI YIPABJICHUS TEXHOJOTHYECKHM MIPOLIECCOM
YMmeTh

pa3pabaThIBaTh TEXHUYECKUE 33/1aHKs HA IPOCKTUPOBAHKE OTAEIbHBIX YacTell aBTOMATU3UPOBAHHOW CUCTEMBI YIIPaBIICHUS
TEXHOJIOTHYECKUM MPOIECCOM

Baaners

METOJIMKOI COCTaBICHHUSI TEXHUYECKOTO 33/IaHUs Ha TIPOSKTUPOBAHHE OTAEIHHBIX YacTeil aBTOMAaTU3NPOBAHHON CHCTEMBI YIIPABICHHS
TEXHOJIOTHYECKUM MPOIECCOM

IIK-5: ®opMupyeT cTpaTerni0 HHHOBALMOHHOIO PA3BHTHA MAIIHHOCTPOUTEIbHOH OPraHU3alHHA

IIK-5.1. PazpabaTbiBaeT npeasio:KeHus M0 MOJePHU3AIUM POU3BOACTBA € Y4eTOM M3yYeHHs PbIHKA cObITA U MOTpedIeHus

3HaTh

CoJiep)KaHue HAyYHBIX UCCIICIOBAHUI U MEPCIICKTUBHBIX TEXHUYECKUX Pa3pab0TOK MO0 MOJICPHU3AIMH TIPOU3BOICTBA
YMmeTn

pa3pabaThIBaTh MPEIIOKEHHUS 110 MOJICPHU3AIMH IPOU3BOJICTBA C YUETOM PBIHKA COBITA U TIOTPEOICHHUS

Baaners

3HAaHUSMH T10 pa3paboTKe MPeUI0KEHUH MOJIEpHU3ALIMHU IIPOU3BOICTBA C YUETOM PhIHKA COBITA U MTOTPEeOIeHUs

IIK-5.2. Ocy1uecTBJisieT BHeipeHUe M POBBIX TeXHOJIOI Ui, POOOTH3MPOBAHHBIX H ABTOMATH3UPOBAHHBIX CHCTEM

3HaTh

TEXHUKO-9KOHOMUYECKHE MTapaMeTpbl aBTOMAaTU3UPOBAHHBIX CUCTEM U IPOTPECCUBHBIX TEXHOJIOTHI

YMmeTh

OCYILECTBIISTH BHEJPEHUE NPOTPECCUBHBIX TEXHOJIOTHI U aBTOMATU3UPOBAHHBIX CHCTEM JUIsl OBBIIEHUS AP PEKTUBHOCTH OpraHu3aluu
Baaners

3HAHUSMH TI0 pa3pabOTKe U BHEAPEHHIO MTPOTPECCUBHBIX TEXHOJOTHI U aBTOMATU3UPOBAHHBIX CUCTEM IS TIOBBIIICHHUS 3()()EKTUBHOCTH
OpTraHu3aIi

B pesyabTate ocBOeHHUsI IMCHUILIAHBI (MOAYJIsS) 00y4YaromMiicst 10JKeH

3.1|3narth:

3.1.1| -annapaTypHyto 6a3y aJTUTUBHBIX TEXHOJIOTHH, KJIAaCCH(DUKAIUIO, TPUHIIHIT ACHCTBHS, 0COOCHHOCTH dKCILTyaTallluH,
METO/IBI M CPEACTBA MIPELU3HOHHBIX H3MEPCHHUI CJIOKHBIX JACTANICH.

3.2 | YMeTh:

3.2.1| -pa3pabaThIBaTh aITOPUTM H3TOTOBJIECHHS TEXHOJIOTHUECKOM OCHACTKH ¢ mpuMeHeHneM 3 D npuHTepa;

3.2.2 | -npoBOANTH KOHTPOJIb Ka4eCTBA TOTOBOT'O M3/IENUS ¢ UCTIONb30BaHueM 3D ckaHepa (KOOpAWHATHO-U3MEPUTEIBLHON
MAIIIHHBI).

3.3 | Baagern:

3.3.1 | -HaBBEIKAMH MPUMEHCHN COBPEMECHHBIX CPCACTB aBTOMAaTU3allu, METOAOB IIPOCKTUPOBAHU, MATEMATHICCKOTI'O,
q)HSI/I‘lCCKOFO 1 KOMIIBIOTEPHOT'0 MOACIUPOBAHNS TEXHOJIOTUICCKUX IMTPOLUECCOB U MAIIMHOCTPOUTEIIbHBIX TPOU3BOACTB;

3.3.2 | -HaBBIKaMU CO3/IaHHSI M KOPPEKTUPOBKY CPEACTBAMH KOMIbIoTepHOro npoektuposanust CAD-monenu uznenuii.

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

Kon HaumenoBanmue pa3znesioB u TeM /Buj 3ausitusi/ | Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
3aHATHSA Kypc U010 KOHTPOJIs

Pa3nen 1. Teopernueckoe o0yuenune

11 Ucropus pazsutust AqautuBHEIX TexHOIOTUH(AT). 3 0
Tepmunomnorusi. AT u OpicTpoe
MPOTOTHIIUPOBaHUE. MeXayHapoHAs
Crannapruzanus AT. Xapakrepuctuka pplHKa
aJINTUBHBIX TexHoJIorui. /Tema/

1.2 HWcropus pa3Butust AnIuTHBHBIX TeXHOIOTHIH(AT). 3 2 IK-3.1-3 JIL.1J11.2 KonTtposbubie
Tepmunomnorus. AT u GeicTpoe MK-3.1-Yy JI1.3J12.1 BOIIPOCHI
MPOTOTHUIIMPOBaHUE. MexXTyHapo HAS I1K-3.1-B J12.2
Crangaptuzanust AT. XapakTepucTuka pelHKa IK-3.2-3 J12.3J13.1
aJINTUBHBIX TEXHOJIOrMH. /JIek/ [1K-3.2-Y D132 D23 54

IK-3.2-B
IK-5.1-3
MK-5.1-Yy
IK-5.1-B
IK-5.2-3
IK-5.2-y

I1K-5.2-B




13

MopenupoBaHue HEOOXOIUMBIX OOBEKTOB B
KOMIIBIOTEPHBIX POrpaMMax, MpeIHa3HaueHHBIX
JUISL TIOCJIEAYIOIIETO TPOU3BOICTBA, OMHUPAsCh Ha
YePTEHH, TEXHHICCKHE 3aTaHUs WITH
ouudpoBanusie Mogenu. /Cp/

22

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

KonTponbusie
BOIIPOCHI

1.4

IMoaroroska CAD-mozaeneit. OcobeHHOCTH
¢dopmaros i 3D-neyaru. [Toaroroska
YIPaBISIOLIEH MPOTrpaMMEI B claiicepe.
Mp/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

Otuer o
IIpakTuaeckomy
3aHATHIO

1.5

W3yueHne KOHCTPYKIMH, YCTPOUCTBA U MIPUHLIUIA
pabotel 3D-npuHTEpa, Peanu3yroIero TEXHOJIOTHIO
nevat FDM(1) /JTa6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Otuer 1o
JlabopaTopHoii
pabore

1.6

W3yueHne KOHCTPYKIMH, YCTPOHUCTBA U MIPUHLIUNA
pabots! 3D-npuHTEpa, peanu3yronero TeXHOIOTHIO
nedatu FDM(2) /J1a6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Oruer o JIP

1.7

AJTUTUBHEIE TEXHOIOTHH C UCIIOJIL30BAHUEM
MOJIMMEPHBIX U KOMITO3UITHOHHBIX MATEPHAIIOB.
FDM - riewats. SLA, DLP, LCD, MJM -
TexHoJyioruu. /Tema/

1.8

AJTUTUBHEIE TEXHOIOTHH C UCIIOJIL30BAHUEM
MOJIMMEPHBIX U KOMITO3UITHOHHBIX MAaTEPHAIIOB.
FDM - riewats. SLA, DLP, LCD, MJM -
TexHoJoruu. /JIex/

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

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3J13.1
01023354

Kontponbusie
BOTIPOCHI




1.9

AZIMTHBHBIE TEXHOIOTHH C UCTIOIb30BAHUEM
MOJMMEPHBIX U KOMITO3UIIUOHHBIX MAaTEPUAIIOB.
FDM - neuats. SLA, DLP, LCD, MJM -
texHosoruu. /Cp/

26

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

KonTponbusie
BOIIPOCHI

1.10

[ToaroroBka TpexMepHBIX MOJENIEH K IIeUaTH.
Pabora ¢ mporpammamu yist 06pabotku mesh-
¢aiinos (¢aiinos hopmupoBanus ceTku) .St

u .obj. /Ip/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

Otuer o
IIpakTuaeckomy
3aHATHIO

1.11

IMoxaroroska 3-D mMoenu K eyaTu B IpOrpamMmme
MeshMixer. O6paboTka HECTPYKTYPHPOBAHHBIX
3D moperneii B mporpamme MeshLab(1) /JTa6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Otuer 1o
JlabopaTopHoii
pabore

1.12

[Monroroska 3-D Monenu k neyatu B mporpamMme
MeshMixer. O6paboTka HECTPYKTYpHPOBAHHBIX
3D moneneii B mporpamme MeshLab(2) /JTa6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Oruer o JIP

1.13

AZNIUTHBHBIE TEXHOJIOTHHU C UCIIOIb30BAHUEM
MmerauioB. TexHonoruu u Mamuesl. ['pynna Bed
Deposition. I'pynma Direct Deposition. /Tema/

1.14

AIIUTUBHBIE TEXHOJIOTHUH C UCIIOJIb30BAHUEM
MmerauioB. TexHonoruu u Mamuesl. ['pynna Bed
Deposition: DMLS, EBM, SPLS. Tpymmna Direct
Deposition: DMD, LENS, MJS, DM. /JIex/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
010323354

Kontponbusie
BOIIPOCHI




1.15

AJUIMTUBHEIE TEXHOJIOIMH € UCIIOIb30BAHUEM
MeraioB. TexHonoruu u Mamuasl. ['pymnna Bed
Deposition: DMLS, EBM, SPLS. TI'pymna Direct
Deposition: DMD, LENS, MJS, DM. /Cp/

26

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

KonTponbusie
BOIIPOCHI

1.16

IMonyyenune 3-D moaenu oObekTa METOAaMU
¢dororpammerpun. /TIp/

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

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

Otuer o
IIpakTuaeckomy
3aHATHIO

1.17

[Mony4yenue 3-D monenu o6bexTa MeTogaMu
¢dororpammerpun. [Toaroroska 3-D moxemnu k
meyatn B mporpammax MeshLab u Meshmixer
(1) /J1a6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Otuer 1o
JlabopaTopHoii
pabore

1.18

[onyyenue 3-D monenu o6bexTa MeTogaMu
¢dororpammerpun. [Toaroroeka 3-D moznenu k
neyatu B nporpammax MeshLab u Meshmixer
(2) /J1a6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Oruer o JIP

1.19

AJIUTHBHBIE TEXHOJIOTHH U TIOPOLIKOBAsI
METAJLTyprus. A}l}lI/ITI/IBHBIC TECXHOJIOTUHU U
nuTeiHoe npousBoacTso. Binder Jetting —
texHonoru. /Tema/

1.20

AJIUTHBHBIE TEXHOJIOTHH U TIOPOLIKOBAsI
METAJLUTyprus. A}]}II/ITI/IBHBIC TECXHOJIOTUHU U
nuTeiHoe npousBoacTso. Binder Jetting —
TexHonoruu. /JIex/

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

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

Kontponbusie
BOTIPOCHI




1.21

MeTozab! KOHTPOIS Ka4ecTBa B aAAUTUBHBIX
texHonorusax. 3D ckannposanue. KomneloTepHas
tomorpadus. /Cp/

29

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

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

KonTponbusie
BOIIPOCHI

1.22

Vi3MepeHne reoMeTpHIeCcKUX MapamMeTpoB
HAICYaTaHHBIX U3CIIHI, KOHTPOJIb TOYHOCTH
usrotosienus. /TIp/

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

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

Otuer o
IIpakTuaeckomy
3aHATHIO

1.23

IMoaroroska 3-D monenu "Jlerans" 8 CAD-
cucreMe u nieyatb 3D-Mozenu Ha puHTEpE,
peanusyroiieM TexHonoruto FDM - neuaTtu

(1) /J1a6/

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

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

Otuer 1o
JlabopaTopHoii
pabore

1.24

IMoaroroska 3-D monemnu "Jlerans" 8 CAD-
cucreme u neyatb 3D-mMoznenu Ha npuHTEpE,
peanusyrouieM TexHonoruto FDM - nevatu

(2) /J1a6/

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

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
0103203354

Oruer o JIP

Paznen 2. [IpomesxkyTouHas aTrecTanus

2.1

IToaroroBka u caava 3auera /Tema/

2.2

Cnaua 3auera /UKP/

0,25

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

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3J13.1
010323324

Kontponbusie
BOTIPOCHI




2.3

IMoaroroBka k 3auety /3auét/

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

3 8,75

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
01323324

KonTponbusie
BOIIPOCHI

5. OEHOYHBIE MATEPHAJIbI IO JUCIUIIIMHE (MOAY.IIO)

OI_IeHO'-IHI)Ie MaTepHralibl IPUBEICHBI B IIPUJIOXKCHUU K pa60qel‘/’1 IporpaMmMe JUCHHUIITAHBL (CM. JOKYMCEHT <<OL[€HO'{HI)I€ MaTepHrajbl
10 JUCIHUIIIINHE <<A)1)II/ITI/IBHI>IC TGXHOJ'IOFI/II/I»»).

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHast TMTEPaTYypa

Ne ABTODBI, COCTaBUTETHN 3arnaBue UsnarenscrBo, | Komamuectso/
rof Ha3BaHue ObC
JI1.1 | KpaBuenko, E. T"., AJTUTHBHBIC TEXHOJIOTHH B MAIIMHOCTPOCHUH : ydeOHOE Mocksa: Aii [Tu | 978-5-4497-
Bepemaruna, A. C., rmocoowne Ap Menua, 1012-3,
Bepermarun, B. 1O. 2021, 139 c. http://www.ipr
bookshop.ru/l
05704.html
JI1.2 | Cyxoues, I'. A., TeXHOJIOTHs MAITMHOCTPOCHHS. AIIUTHBHBIC TEXHOJOTHU B Boponex: 978-5-7731-
Kopenues, C. H. MOATOTOBKE MTPOM3BOJICTBA HAYKOEMKHUX H3EHH | ydeOHOe Boponexckuii | 0872-6,
ocooue rocymapcrBenn | http://www.ipr
Bl bookshop.ru/l
TEeXHUYICCKHH 08200.html
YHHUBEPCHUTET,
3BC ACB,
2020, 132 c.
JI1.3 | AnToHOBa, B. C., ANTMTHBHBIE TEXHOJIOTUH : yueOHOE TToco0He Cankr- 2227-8397,
Ocogckas, U. U. IetepOypr: https://www.ip
Cankr- rbookshop.ru/
IerepOyprekmit | 102502.html
rOCy/IapCTBEHH
bIi
YHUBEPCUTET
TMPOMBIIIJICHHBI
X TEXHOJIOTUHN U
nuzaitHa, 2017,
30 c.
6.1.2. JlonoTHUTeIbHAS IUTEPATYPA
Ne ABTOpBI, COCTaBUTENN 3arnaBue W3zpatensctBo, | KommuectBo/
roj Ha3panue ObC
JI2.1 | Camconos B.B., ABTOMaTH3aL¥sI KOHCTPYKTOPCKHUX paboT B cpene Kommac-3D : M.: Akagemus, |978-5-7695-
Kpacunsaukosa I".A. yue0. mocobue 2009, 223c. 6206-8, 1




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC

JI12.2 | Yekanun, A. A., TeopeTHueckre OCHOBBI U TIpaKTHYECKHe pueMbl 3D- Caparos: 978-5-7433-
Pemernukos, M. K., MO/ICTUPOBAHUS B MAIIMHOCTPOCHUH : ydeOHOe mocodue CaparoBckuii 3398-1,
3axapuenko, M. 0., rocymapcrBenn | http://www.ipr
Awnrpornosa, T. B., Bl bookshop.ru/l
CkoTHHKOBA, A. A., TEXHUYECKHUN 08704.html
boponynuna, C. B., YHUBEPCUTET
[Inunes, B. B. nmenn 10.A.

T'arapuna, 35C
ACB, 2020, 128
c.

JI2.3 | KpaBuenko, E. T, AZUTUBHBIE TEXHOIOTUM B MAIIMHOCTPOEHUU : ydeOHOE Mocksa: Aii [T | 978-5-4497-
Bepemaruna, A. C., rnmocoobue Ap Menua, 1012-3,
Bepemarus, B. TO. 2021, 139 c. https://lwww.ip

rbookshop.ru/
105704.html
6.1.3. MeTroanueckue pa3paboTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
rof HazBaHue ObC
JI3.1 |Bamneros B. A. AJTUTHBHBIE TEXHOJIOTUH (COCTOSIHUE U NMEPCIIEKTHBBI) | ydeOHOe CaHkKr- 2227-8397,
noco6ue IetepOypr: http://www.ipr
VYHuBepcurer bookshop.ru/6
HUTMO, 2015, 5766.html
58 c.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

31 Elibrary.ru: snekrponnas 6nbnuoTeunas cucrema

32 | U3pmatenscTBO «JIaHby : AEKTPOHHAST OMONHOTEYHAS CHCTEMA

33 | Znanium.com: aieKTpoHHAast OUOIHOTEUHAsT cCUCTEMa

D4 | OnexTponHO-6uOMHOTEYHAs crcTeMa «IPRDOOKSY, pexum noctymna — ¢ oboro kommbiotepa PTPTY 6e3 maposs, u3 cetu

HHTEPHET I10 TapoJIo

6.3 IlepeueHb NPOrpaMMHOro odecnevyeHust 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHb JTUIEH3HOHHOTO  CBOOOTHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOIO 00ecneYeHusi, B TOM YHCJIe

OT€YECCTBCHHOI'0 ITPOU3BOACTBA

HanmenoBanue

Onucanmne

OnepanuonHas cuctema Windows

KommMmepueckas nuuen3us

Kaspersky Endpoint Security

KommMmepueckas nuuen3us

Adobe Acrobat Reader Cso6oanoe I1O
LibreOffice Cso0oanoe 1O
OpenOffice Cso6omnoe 10

Onepanmonnas cuctema Windows XP

Microsoft Imagine, Homep moarmucku 700102019, Geccpouro

T-Flex CAD 3D

OeccpodHo)

VYuebnas cereBas Bepcus Ha 50 nonb3oBareneid (Homep aunensun 500005055,

T-Flex Texnonorus

OeccpouHo)

VYueOnas cereBas Bepcus Ha S0 nonb3oBareneid (Homep auneHsun T00005055,

T-Flex DOCs

6eccpouHo)

VYuebnas cereBas Bepcus Ha 50 monb3oBareneid (Homep aunensun 500005055,

KOMIIAC-3D LT12

HCIIOJb30BaHUA U y‘ICGHBIX HCJ’ICfI

OOGerueHHas BepCHsl yHUBEPCAITLHOW CUCTEMBI TPEXMEPHOTO MOACITUPOBAHUS
KOMITAC-3D. Jlunensus 6ecruiaTHas JJsl THYHOTO HEKOMMEPUECKOT0

SolidWorks KomMmepueckast TUIeH3Us
6.3.2 Ilepeuennb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |HWudopmanronHo-npasosoii mopran 'APAHT.PVY http://www.garant.ru

6.3.2.2

Cucrema Koncynsrantllimoc http://www.consultant.ru

6.3.2.3

28.10.2011r.)

CrpaBounasi mpaBoBas cucrema «KoncysnprantIlnroc» (noroop 06 napopmaimonHoit nogaepxke Nel342/455-100 ot




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

117 y4eOHO-aAMUHUCTPATHBHBIA KOpITyc. YueOHas ayAUTOPHS UL IPOBEACHHS 3aHATHH JICKIMOHHOTO ¥ CEMHHAPCKOTO
THIIa, TPYIIIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM arTectanuu Beero 28

MecT (0e3 yuéra MecTa npernojaBarens U paboTHUKOB). 14 KoMIBIOTEPOB (0€3 yuéTa KOMITBIOTEpa MperoiaBaTess u

1 paboTHuKOB), U3 HUX: 2 koMmbioTepa FORMOZA Ha 6aze Core2 - 6700 6 xommbsrotepoB PERSONAL 4
kommsiotepoB Intel Core i-3 1 xommerotep Celeron 1 kommberotep Pentium 4 ¢ BO3MOXXHOCTBIO TIOAKITIOYEHHS K CETH
«MHTEepHeT™ M 0OecieueHHeM JIOCTyIa B 3JICKTPOHHYI0 HHpOpMaIMoHHO-00pa3oBatenbHyto cpeay PTPTY. 1
mynsTuMenua npoektop NEC - NP 200 A, 1 skpan. ITocago4ynsle MecTa:  CTYJCHTHI - 14 cTOJNOB + 28 CTYJIbEB.

117a y4eOHO-aIMUHUCTPATUBHEIH KOpIyC. YueOHas ayAuTOPHS Ui TIPOBECHHUS 3aHITHH JICKIIMOHHOTO U CEMHUHAPCKOTO
THIIA, TPYIIIIOBBIX U WHANBHIYAJIbHBIX KOHCYNBTAIINH, TEKYIIETO KOHTPOJS U IPOMEXKYTOUHOU aTTectaruu Beero 50

2 Mmecto (6e3 yuéra Mecta mpenogasarens). | mymsTumenua mpoekrop BenQ 721, 1 nokyment-kamepa Aver Visio 330, 1
skpaH, 1 komnbrorep FORMOZA Ha 6a3e Core2 - 6700 ¢ BO3MOKHOCTBIO MOJIKITIOUCHHS K ceTH «HTepHeT» 1
obecrieyeHrneM JOCTyIa B 3JIEKTPOHHYIO HH(opMannoHHO-00pa3oBaTenbHyto cpeny PIPTY. [Tocagounsie mecra:
CTYIEHTHI - 25 ctonoB + 50 cTynbeB.  mpernonasarenb - 1 cron + 1 cryn. 1 nocka ayauTopHas.

213a yueOHO-aAMUHUCTPATUBHBIN KopIryc. YueOHas 1adopaTopus, OCHallleHHas 1abopaTopHbIM 00opynoBanueM Beero
30 mecr (6e3 yuéra MecTa TpenoaBatenst). 7 KOMIBIOTEPOB, U3 HUX: 2 KommbioTepa Celeron. 1 kommerorepa Pentium
1 xommeroTepa Pentium 2. 2 kommberotepa Pentium 3 1 kommsiotepa Pentium 4 6e3 moakimouenus K cet «HTEpHET»
1 obecrieueHHeM JIOCTYIa B 3JICKTPOHHYI0 HHPOPMAIIHOHHO-00pa3oBarenbHyto cpeay PIPTY. YueGHblit nabopaTopHsie

CTEHJIBI: 1 crenp - «JIMHEHHBIA CTAOMITU3ATODP HANPSKEHUSD,
1 crenp - «VIMIynbCHBIN cTaOMUIM3aTOP HANPSIKCHUS,
3 1 crenp - "LG- npeoOpazoBarenb 4acTOThD»,
1 crenp - "emoHcTpanoHHbIi komiuiekT Axam-400 "JlokansHas ACY TIT"", 1 crenn - "JleMOHCTPAIIIOHHBIH
komiuiekT Anam-400 "Pacnipenenéunas ACY TIT"", 1 crenn -"Yue6Ho-nabopatopusiii crenn SDK4.0", 1 crenn -

"VueGHo-1aboparopublit creunSDK-1|1|E",
1 creny - KOMIUIEKT 060py0BaHUs «OCHOBBI DIIEKTPOHUKHY.

[Tocamounsie Mecta:  cryaeHTsI - 10 cronoB + 30 cryneeB.  mpemoxaaBatens - 1 cton + 2 cryna. 1 mocka yaeoHas JIA-
12/AT1a (uist IOsICHEHUIA).

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAYJIIO)

MCTOZ[I/I‘{GCKOG obecreueHne JAUCHUIUIMHBI IPUBEACHO B IMPHUJIOKECHUU K pa60qel71 nporpaMme JUCHUIIITNHBL (CM. JOKYMEHT
((MCTOI[I/ILICCKI/IG YKa3aHus JUCHUIIIIMHBI «AZ[,I[I/ITI/IBHLIC TCXHOJ’IOFI/II/I»»).

Onepatop 340 000 "KomnaHus "TeH3op"
[IOKYMEHT MOATMWUCAH 3/IEKTPOHHOW MOANUCHIO

KA®E/PbI

noanncAHoO ®rboy BO "PrPTY", PIPTY, JleHkoB Muxaun 03.07.25 12:51 (MSK) Mpocras noanuce
3ABEAYHOLLMM BrnaaumupoBuy, 3aBeaytowmii kadeapoit AUTI

KA®E/PbI

noanncAHoO ®rboy BO "PrPTY", PIPTY, JleHkoB Muxaun 03.07.25 12:51 (MSK) Mpocras noanucb
3ABEAYIOLLMM Bnaavmuposuy, 3aBeaytolumii kadenpoin AUT

BbIMYCKAIOLLIEN




