MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

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

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

CAD/CAM/CAE/CAPB/PDM - cucremsbl

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akpenieHa 3a kadenpoit ABTOMATH3aIMH HH(POPMALMOHHBIX U TEXHOJOTHYECKUX MPOLECCOB
VueGHbIi TUIaH 15.04.04_24 00.plx

15.04.04 ABromaru3zanys TEXHOJIOTHMYECKUX MPOLIECCOB U IPOU3BOJICTB
Kpanmuduxarus MarucTp
®dopma oOyueHUS o4Hast

OO0wias Tpy10eMKOCTh 53ET



Pacrlpezleﬂeﬂne YaCoB JUCHMIIJIMHBI IO CeMeCTpaM

Cemectp

(<Kypc>.<Cemectp 3(2.1)
Ha Kypee>) Hroro
Henenp 16
Bun 3anaruit vl PIl vl PIl

Jlexuun 8 8 8 8
JlaGopaTtopHbIe 16 16 16 16
[MpakTuydeckue 16 16 16 16
WHast KOHTaKTHAs 0,35 0,35 0,35 0,35
pabota
KoncynbTupoBaHue 2 2 2 2
nepes 9K3aMeHOM H
MPaKTUKOU
Hrtoro ayn. 42,35 42,35 42,35 42,35
KonTaktHas pabora 42,35 42,35 42,35 42,35
Cawm. pabora 84 84 84 84
Yacel Ha KOHTPOJIb 53,65 53,65 53,65 53,65
Uroro 180 180 180 180

r. Pa3annp




IIporpammy cocraBuii(u):

K.m.H., 0ooy., I pubos Huxonati Braoumuposuu

Pa6ouas mporpaMMa JUCIMILIAHEL
CAD/CAM/CAE/CAPB/PDM - cucreMsl

paspaboTana B coorBeTcTBUH ¢ PI'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 YUEHBIM COBETOM By3a OT 26.01.2024 npoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

ABTOMaTH3aAUN P[H(l)OpMalIl/IOHHI)IX H TeXHOJOTM4€CKHUX MPOouIeccoB

IIporokon ot 30.05.2024r. Ne 9
Cpok neiicTust nporpammsl: 20242026 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 2025-2026 yueObHOM roay Ha 3aceqaHuu Kadeapel
ABTOMaTH3a1MH HHGOPMALMOHHBIX U TEXHOJIOTHYECKUX MPOLECCOB

Iporokomor 2025r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHOM yueOHOM Toay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosHeHus B 2026-2027 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
ABTOMaTH3a1[MH HHPOPMANMOHHBIX H TEXHOJOTHYECKHX MPOLIECCOB

IIporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHus1 B 04epetHOM y4eOHOM IOy
Pabouast nporpamMma nepecMoTpeHa, 00CyXIeHa U 0100peHa IS
ucnonaeHust B 2027-2028 y4eOHOM rojy Ha 3aceaHuu Kadeapbl

ABTOMaTH3a1M1 HHGOPMALMOHHBIX U TEXHOJIOTHYeCKUX MPOLECCOB

IIpotokomor 2027 . Ne

3aB. kadenpoit

BuzupoBanmue PIIJ] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

Pabouas nporpamma nepecmMoTpeHa, 00CyXJeHa 1 0100peHa JUIs
ucnonaeHus B 2028-2029 yue6HOM roy Ha 3aceaHuu Kadenpbl

ABTOMAaTH3alUN l/IH(l)OpMaIII/IOHHLIX N TEXHOJIOTUYECKHUX ITPOIECCOB

IIpotokonmor _ 2028 r. Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Hembto ocBoenus aucuurummasl « CAD/CAM/CAE/CAPP/PDM - cuctembi» siBIsieTcs (JOPMHPOBAHHE Y MATHCTPOB
OCHOBBI 3HaHUM ¥ yMeHui no npumeHenno CAD/CAM/CAE/PDM TexHomnoruil 1i1s peleHus HHXEHEPHO- TEXHUUECKUX
U TEXHOJIOTHYECKHX 3ajad.

2. MECTO JUCHMILTUHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMDbI

Huxn (pa3gen) OIL: |

2.1 | TpeGoBaHus K NpeIBAPUTEILHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

211 ABTOMB.TH?)I/IPOB&HHOC TIPOCKTUPOBAHNEC TEXHOJIOTUYCCKUX IIPOLECCOB B MAIIIMHOCTPOCHUHN

2.1.2 | UlaterpupoBaHHast JOTHCTHYECKAs! MOICPIKKaA POyKIUHU Ha dTanax JKI]

2.1.3 | ABTOMaTHU3MPOBAHHOE YIIPABICHHE KAYECTBOM

2.2 | JncumnanHbl (MOIYJIM) M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE TAHHOH TUCIHILTHHBI (MOIYJI51) HEOGX0IUMO KaK
npeamecTByomee:

2.2.1 | BeinosHeHUE, MOATOTOBKA K MPOLEyPE 3alUThI U 3al1Ta BBITYCKHOW KBaJH(PUKALIMOHHON pabOThI

2.2.2 | HayuHo-uccnenoBarenbckas paboTa

2.2.3 | [IpousBoCTBEHHAs [IPAKTUKA

2.2.4 | Texnonoruueckas (MPOCKTHO-TEXHOJIOTHYECKAST) TPAKTHKA

3. KOMIIETEHIINH OBYYAIOIIETOCSI, @°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI AU CIAILTAHBI
(MOJLYJIST)

TIK-1: Cnocoben pa3paﬁaTbIBaTL TEXHOJOIrn4e€CKHue nNpouecchbl H3roToOBJCHUA MAIIMHOCTPOUTE/IbHBIX H3I[eﬂl/1ﬁ BBICOKO
CJI0KHOCTH

IIK-1.1. IlpoBoaNT aHAIN3 TEXHHYECKUX TPeOOBaHMI{, IPEeAbABIsAEMBIX K MAIIMHOCTPOUTEIbHBIM H31€JIHAM BbICOKOMH
CJI0KHOCTH, € LieJIbI0 ONpe/e/IeHUsl BO3MOKHOCTH MX o0ecrie4eHHsl B ABTOMATU3HPOBAHHOM IIPOU3BOJCTBE

3HaTh

MPUHIIMIIBI BBIMOJIHEHHS POEeKTHBIX padboT B CAD-, CAPP-cucTemax

YMmern

ucnoinb3oBath Bo3zMoxkHocTH CAD-, CAPP-cucTeM aist BRIOTHEHMS aHAIN3a KOHCTPYKIUY MAallIMHOCTPOUTENBHOTO H3eTHs,
TEXHOJIOTMYHOCTH €T0 IIPOU3BOJICTBA

Buaanern

cucteMamu CAD- nu CAPP a5 BBINOJTHEHHUS IPOEKTHBIX TEXHOJIOITMYECKUX paboT

MK-1.2. OcyiuecTBJisieT BHIOOP TEXHOJIOTHUECKHX ONMePANMii ABTOMATU3HPOBAHHOT0 U3rO0TOBJIEHHS MAIIMHOCTPOUTETbHBIX
H3/1eJINH BBICOKOH CJI0KHOCTH

3Harh

MPUHLUIEI Pa3pab0TKU MapIIpyTHO-OIEPAIMOHHBIX TEXHOJIOIHYecKuX npoueccoB B CAPP-cucremax, pa3paboTKu TEXHOJIOTHUECKOM
ocHactku B CAD-cuctemax

YMmerb

c(hOpMHPOBATh CIMHUYHBINH TEXHOJOTMYECKUI TPOLIECC U3TOTOBICHHUS MAIIMHOCTPOUTENILHOTO U3/enus ¢ ucroib3oBanueM CAPP- u
CAD-cuctem

Baanersb

(dyHkunoHaNBHBIMU Bo3MOXKHOCTAIMH CAD- 1 CAPP-crcteM [t 3G GeKTHBHOM pa3paboTKH KOHCTPYKTOPCKO-TEXHOIOTHIECKOH
JIOKYMEHTAIMU

TIK-1.3. OdopmisieT TeXHOJIOTHYECKYI0 TOKYMEHTALIMIO HA TEXHOJIOTHYecKHe Mpouecchbl aBTOMATH3HPOBAHHOIO
HU3rOTOBJIEHHS MAIIMHOCTPOUTEIBHBIX H3/1ETHI

3Harth

npuHimel 3¢ dpexruBaoro npumeHenuss CAD-, CAPP- u CAM-cuctem i pa3pab0oTKH Ha HX OCHOBE KOHCTPYKTOPCKO-TEXHOJIOTHYECKO#
JOKYMEHTAIIUU

Ymern

3¢ dexTHBHO PUMEHATH PyHKIMOHANbHBIE Bo3MoxxHOCTH CAD-, CAPP u CAM-cucteMm B npoiiecce pa3pabOTKH Ha UX OCHOBE
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOH TOKyMEHTaluN

Baapers

METOJaMH BBOJIA JAHHBIX O TIPOU3BO/ICTBE, IPUHIMIIAMH POCKTUPOBAHUS TEXHOJIOTHUECKOW AokymeHTanuu Ha 6aze CAD-, CAPP- u
PDM-cucrem

IIK-2: O6ecneyuBaeT TEXHOJIOTMYHOCTh KOHCTPYKIMH MAIIMHOCTPOUTEILHBIX U3/e/IUil BBICOKOI CI05KHOCTH B YCJIOBHSAX
aBTOMATH3MPOBAHHOIO NPOU3BOJICTBA

IIK-2.1. IIpoBoauT aHAJIU3 TeXHOJIOTMYHOCTH KOHCTPYKIUHU MAIIHHOCTPOUTEIbHBIX U3/le/IHii BBICOKOIi CJ10:KHOCTH B
YCJIOBHSIX aBTOMATH3UPOBAHHOI0 IPOM3BOACTBA




3HaTth

HPHUHIUIEL Pa3pabOTKH ¥ MOJIEIHPOBAHHUS JieTalell 1 cOOpOYHBIX y3110B Ha 6asze nx 3D-moneneit 8 CAD-cucremax

Ymers

BBITIONHATH pa3paboTky 3D-Mozernei CI0XHBIX MallIMHOCTPOUTEIIBHBIX ACTANICH C B0 MOACITUPOBAHHS UX TEXHOJIOTHYHOCTH
Baaners

(YHKIIMOHATBHBIME BO3MOXKHOCTSIME cucTeM CAD st perrenns 3amadu aHanmu3a TEXHOIOTHYHOCTH JeTaln

ITK-2.2. Pa3pa6aTbiBaeT NpeaJ0:KeHUs 110 H3MEHEHHI0 KOHCTPYKIIMH MAIIMHOCTPOUTEIbHBIX H3/IeJUii BLICOKOH CJI0KHOCTH
€ IeJIBIO MOBBIIIECHHUS HX TEXHOJIOTHYHOCTH

3HaTh

CriocoObl pa3paboTKH napameTpuueckux 3D-moesnell MaMHOCTPOUTENBHBIX JAeTalei 1 COOPOYHBIX MOJICNICH H3/ICUI B 1IEJIOM,
o0ecreynBalomnX BO3MOXXHOCTD MTapaMeTPHYECKOTO BHECEHUSI H3MEHEHHH B KOHCTPYKIUIO

Ymern

BBITIOJTHATD Pa3paboTKy mapamerpudeckux 3D-Moneneil ClIoKHBIX MAIIMHOCTPOUTEIbHBIX AeTalel 1 y3JI0B, 00€CTIeUNBAIOLINX IIPOIIECC
MapaMeTPUIECKOr0 BHECCHUSI HN3MCHEHU I B KOHCTPYKITHIO

Baanern

criocobamu 3(h(HeKTUBHOTO MOCTPOCHHS CIOXKHBIX MapaMeTpudeckux 3D-Mojeneit MalTHHOCTPOUTENbHBIX JeTaleh

IK-4: OcyuiecTBJ/IsieT CONPOBOKAEHUE )KUIHEHHOT0 IIUKJIA U PEHOBAIUIO MPOAYKIMI MAIIUHOCTPOECHUS

TMIK-4.2. OcyuecTBiisieT ynpaBjieHue ;KU3HEHHBIM HUKJIOM NPOAYKIHH MAIINHOCTPOEHHUS HA JTane pa3padoTku
KOHCTPYKTOPCKOIi M TeXHOJIOrH4eCKOi JOKYMEHTALUH

3HaTh

MIPUHIIMIIBI BEJICHUST KOHCTPYKTOPCKO-TEXHOJOTHYecKoi nokymeHTaiuu Ha 6aze CAD-, CAPP-, CAM-, CAE- u PDM-cucrem

YMmern

BBITOJTHATH BEJICHUE KOHCTPYKTOPCKO-TEXHOJIOTUMIECKOM TOKYMeHTaIMy ManuHocTpoutenbHbix usnaenuii B CAD-CAM-CAPP-CAE-PDM
cUCTEMAxX

Baagerb

¢yskunonansHeiMu Bo3MokHOCTsIME CAD-, CAPP-, CAM-, CAE- u PDM-cuctem nipu pa3paboTke U BeIeHHH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOI TOKyMEHTAIUU

B pe3yabTaTe ocBOeHHS THCHUILIHHBI (MOIYJIs1) 00YUAIOIIMIACS TOTAKEH

3.1|3narn:

3.1.1 | cnoco6s! 3¢ hexTHBHOI PabOTHI IPU KOHCTPYKTOPCKOM U TEXHOJIOTHYECKOM IPOSKTUPOBAHUU, MOJECTIMPOBAHUY U3/IEIIUIH
MAaIIMHOCTPOeHHUs Ha ocHOBe coBpeMeHHBIX cucteM CAIIP CAD-CAM-CAPP-CAE-PDM

3.2 | Ymern:

3.2.1 | BeImOIHUTE 3()(HEKTUBHYIO pa3pabOTKy KOHCTPYKTOPCKOI U TEXHONOTHYECKON TOKYMEHTAI[MY MAlllMHOCTPOUTENbHBIX
JeTaned u u3enuii B 1esioM Ha ocHoBe coBpeMeHHbIX cuctem CAIIP CAD-CAM-CAPP-CAE-PDM

3.3| Baagern:

3.3.1 | > dexTrBHOM pabOTH! IPU BBHIIOJIHEHUH IPOEKTHBIX 33724 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH MOrOTOBKU IIPOU3BOJICTBA
Ha 0CHOBE 3()()EKTHBHOTO MPUMEHEHHUS (PYHKIIMOHAIBHBIX Bo3MoxHOCTelH coBpemenHbix CAD-CAM-CAPP-CAE-PDM

cUCTEM
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATUS/ Cemectp / | Yacos | Kommneren- | Jlutepatypa ®opma
3aHATUSA Kvpc 107071 KOHTPOJS

Paznea 1. CAD/CAM/CAE/CAPP/PDM
CHUCTEMbI — HHCTPYMEHTbI KOMILJIEKCHOT
aBTOMATH3AL UM KOHCTPYKTOPCKO-
TeXHOJIOTHYECKOM NMOJAr0TOBKH NPOU3BOACTBA

1.1 CAD/CAM/CAE/CAPP/PDM cucremsl — 3 0
HMHCTPYMEHTEI KOMILIEKCHOM aBTOMaTH3aLUK
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH MOATOTOBKH
npousBojcTBa /Tema/




1.2

CAD/CAM/CAE/CAPP/PDM cucremsr —
WHCTPYMEHTHI KOMILJIEKCHOH aBTOMaTH3aluu
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOH MOATOTOBKH
npou3BocTBa. CHCTEMBbl HAYaJILHOTO YPOBHS,
CpEIHEro YpoBHs, TsDKeble cucteMsl /Jlex/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-1.3-3
MK-1.3-yY
IK-1.3-B
IK-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
MK-2.2-yY
IK-2.2-B
I1K-4.2-3
[1K-4.2-y
I1K-4.2-B

JI1.2J12.6
€]

Bri6opouHbIit
ompoc

1.3

CAD/CAM/CAE/CAPP/PDM cuctemsr. O630p
cucrem /Cp/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.3-3
K-1.3-¥
IK-1.3-B

J1.2J12.6
€]

YceTHbli onpoc

Paznen 2. CAD cucrembl

2.1

CAD-cucremsl /Tema/

2.2

CAD-cuctemsl. 0630p. CrcTeMbl YepUeHus,
MOJICITUPOBAHHS, TAPAMETPHICCKHE,
HerapaMeTpUYeCKre, Ha9albHOTO YPOBHSI,
CpenqHero ypoBHs, Tsukenbie. /Jlex/

MK-1.1-3
[K-1.1-y
[IK-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
IK-1.3-3
K-1.3-¥
IK-1.3-B
MK-2.1-3
[K-2.1-y
[K-2.1-B
IK-2.2-3
[K-2.2-y
[K-2.2-B
I1K-4.2-3
IK-4.2-Y
[1K-4.2-B

J1.1J712.4
33

Bri6opouHbIit
orpoc

2.3

Pazpabotka 3D-mozeneii c npuMeHeHuEM
Pa3MYHBIX onepanuii, komuposanuem /I1p/

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥Y
IK-1.3-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
I1K-2.2-B
I1K-4.2-3
IK-4.2-yY
I1K-4.2-B

J1.1
JI1.3J12.4J13.1
92

Brmonaenne
MPAKTHIECKOTO
3aJJaHUs




2.4

Paspabotka u MmonenupoBanue cbopounbix 3D-
MoJIeJIeii MaIlIMHOCTPOUTENbHBIX n3aenuii /J1a6/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-1.3-3
MK-1.3-yY
IK-1.3-B
IK-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
MK-2.2-yY
IK-2.2-B
I1K-4.2-3
[1K-4.2-y
I1K-4.2-B

J1.1
JI1.3J12.4J13.1
22

Otuer no
1ab0paTOpHOI
pabote
Meroaunueckue
yKa3aHusg - B
MIPHIIIOKEHUH K
PIT

2.5

00630p CAD-cucrem. M3yueHue pa3muaHbIX
¢yHKUIMOHANBHBIX Bo3MoxHOcTeld CAD-
cucreM. /Cp/

20

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-1.3-3
[K-1.3-y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
[K-2.1-B
MK-2.2-3
[K-2.2-y
[K-2.2-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B

J1.1
J1.3J712.4
92

YceTHbli onpoc

Pa3nen 3. CAM cucreMbl

3.1

CAM-cucremsl /Tema/

3.2

CAM-cucremsl. CTpyKTypa, IPUHIUIIBI PaOOTHI,
(byHKIMOHAIBHBIE BO3MOXHOCTH /JIek/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
[IK-2.2-B
I1K-4.2-3
[IK-4.2-Y
[1K-4.2-B

JI1.5J12.5
54

Bri6opounsbtit
ompoc




3.3

Paspabotka ynpasmnsromieit mporpammel UITY Ha
ocHoBe 3D-monenu geramu /Ilp/

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-y
IK-1.3-B
I1K-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B
IK-4.2-3
I1K-4.2-V
I1K-4.2-B

JI1.5J12.5J13.1
95

Brinonnenue
MIPAKTUIECKOTO
3aJ]aHHs

34

Pa3paboTka 1 MOJICTUPOBAHKE YIIPABISIONIAX
MporpamMM TOKapHO# U hpesepHOit
obpaborok /J1ab/

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥V
I1K-1.3-B
IK-2.1-3
MK-2.1-V
IK-2.1-B
IK-2.2-3
MK-2.2-y
IK-2.2-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B

JI1.5J12.5J13.1
95

Ortuer o
1a00paTOpHOI
pabote
MeTtoaudeckue
yKazaHus - B
TIPUIIOKECHUH K
PIT

3.5

CAM-cucremsl. M3yuenne QyHKIMOHATBHBIX
BO3MOXHOCTeH pasnuuHbix cucteM CAM /Cp/

15

MK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-Y
I1K-1.3-B
MK-2.1-3
MK-2.1-¥y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
IK-2.2-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B

JI1.5J12.5
95

YcrHBIi onpoc

Pasnen 4. CAPP cucreMbl

4.1

CAPP-cucrems! /Tema/




4.2

CAPP-cucTeMbl Kak CpeicTBO
aBTOMaTH3UPOBAHHOH pa3paboTKH MapLIpyTHO-
OIEPAMOHHON TEXHOJIOTHYECKOM
JnoxymeHranuu /Jlex/

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-Y
IK-1.3-B
I1K-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B
IK-4.2-3
IK-4.2-V
I1K-4.2-B

J12.5712.3
26

Bri6opouHbIit
ompoc

4.3

Pa3paboTka KOMILIEKTa TEXHOJIOTHIECKUX KapT B
nuanoroBoM pexume /IIp/

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥V
I1K-1.3-B
IK-2.1-3
MK-2.1-Vy
IK-2.1-B
MK-2.2-3
MK-2.2-y
IK-2.2-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B

J2.5
J12.3713.1

Brimonnenne
MPaKTHUECKOTO
3aJ]aHUs

44

Pazpabotka munu-CAIIP aBTOMaTHueckoro
IIPOEKTUPOBAHUS MAPIIPYTHO-OIIEPALIUOHHOTO
TEXHOJIOTHUYECKOT0 Tpouecca /J1ab/

MK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-Y
I1K-1.3-B
MK-2.1-3
MK-2.1-¥y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
IK-2.2-B
I1K-4.2-3
I1K-4.2-V
[1K-4.2-B

J2.5
JI2.3713.1
26

Ortuer o
1a00paTOpHOI
pabote
Metoauueckue
yKa3aHus - B
TIPUIIOKEHUH K
PIT




4.5

CAPP-cuctembl. Cioco0Obl aBTOMaTH3AIMH
OnMCaHMA TeXHOJIOTn4eckoro mpouecca /Cp/

15

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-y
IK-1.3-B
I1K-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B
IK-4.2-3
I1K-4.2-V
I1K-4.2-B

J12.5J12.3
26

VYerHbli ompoc

Pa3nen 5. CAE cucreMbl

5.1

CAE-cucrems! /Tema/

5.2

CAE-cucremsl. PacueTr HanpspKkeHHO-
neOPMUPOBAHHOTO COCTOSIHUSI METOJIOM
KOHEYHBIX 3JIeMeHTOB. TeopeTuyeckue
ocHOBEL. /JIex/

IK-1.1-3
MK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
MK-1.3-¥y
IK-1.3-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
IK-2.2-3
MK-2.2-y
[1K-2.2-B
I1K-4.2-3
IK-4.2-V
[1K-4.2-B

JI1.4J12.1
97

Br160pounsblii
ompoc

5.3

[IpeodpazoBanue 3D-moxenu geranu 1jist pacyeToB
meronoM MKD. 3ananne HauaJlbHBIX YCIOBUIL.
CnocoObI 3aKpeIIeHus, 3aIaHNsT BHEITHHX
BO3CHCTBYIA /IS pa3in4HbIX aetanei. /TIp/

MK-1.1-3
MK-1.1-y
[IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
MK-1.3-¥
I1K-1.3-B
IK-2.1-3
IK-2.1-Y
IK-2.1-B
IK-2.2-3
MK-2.2-Yy
[1K-2.2-B
IK-4.2-3
I1K-4.2-YV
I1K-4.2-B

JI1.4J12.1J13.1
92

Brinosnenne
MPaKTUYECKOTO
3aJJaHus




5.4

Uccnenoanue nosenenus 3D-monenu neranu npu
Pa3IHYHBIX BHEITHUX BO3JCHCTBUSIX METOIOM
MKD. /J1a6/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-1.3-3
MK-1.3-yY
IK-1.3-B
IK-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
MK-2.2-yY
IK-2.2-B
I1K-4.2-3
[1K-4.2-y
I1K-4.2-B

JI1.4J12.1J13.1
22

Otuer no
1ab0paTOpHOI
pabote
Meroaunueckue
yKa3aHusg - B
MIPHIIIOKEHUH K
PIT

5.5

CAE-cucremsl. M3yuyeHne 0CHOB MeTOa
MKD /Cp/

15

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-1.3-3
[K-1.3-y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
[K-2.1-B
MK-2.2-3
[K-2.2-y
[K-2.2-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B

J1.4J12.1
92

YceTHbli onpoc

Pa3nen 6. PDM cucrembl

6.1

PDM-cucremsl /Tema/

6.2

PDM-cucTeMbl Kak CpecTBO BBOAA U XPaHCHUS
JAHHBIX O MAIIMHOCTPOUTEIBHOM
npousBozcTse /JIex/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
[IK-2.2-B
I1K-4.2-3
[IK-4.2-Y
[1K-4.2-B

JI1.2J12.2
08

Bri6opounsbtit
ompoc




6.3

BBoa naHHBIX 0 Tpou3BojicTBE B cuctemy PDM
JUTSL aBTOMATU3aLUH TPOSKTHPOBAHUS
TEXHOJIOTHYECKHX npoueccos /I1p/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-1.3-3
MK-1.3-yY
IK-1.3-B
IK-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
MK-2.2-yY
IK-2.2-B
I1K-4.2-3
[1K-4.2-y
I1K-4.2-B

JI1.2J12.2J13.1
99

Brinonnenue
MIPAKTUIECKOTO
3aJ]aHHs

6.4

PDM-cucremsl. BBoI JaHHBIX O
MPOM3BOICTBEHHOM MOTEHIIHANIEC IPEANPHUITHS U
KOHCTPYKTOPCKO-TEXHOJIOTHUECKON JIOKYMEHTALIUH
B pasnuuHbix PDM-cucremax /Cp/

10

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-1.3-3
[K-1.3-y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
[K-2.1-B
MK-2.2-3
[K-2.2-y
[K-2.2-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B

J1.2J712.2
99

YceTHbli onpoc

Paznen 7. Dx3amen

7.1

IToaroroska u caava sx3amena /Tema/

7.2

KoncynstupoBanue nepen sk3amenoM /Kuc/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥y
I1K-1.3-B
IK-2.1-3
[K-2.1-y
IK-2.1-B
IK-2.2-3
IK-2.2-Y
[IK-2.2-B
I1K-4.2-3
[IK-4.2-Y
[1K-4.2-B




7.3

Cnaua sx3amena /MKP/

0,35

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-y
IK-1.3-B
I1K-2.1-3
IK-2.1-Y
I1K-2.1-B
IK-2.2-3
IK-2.2-y
IK-2.2-B
IK-4.2-3
I1K-4.2-V
I1K-4.2-B

7.4

CamocrosiTeNbHas MOrOTOBKA K
sK3aMeHy /DK3aMeH/

53,65

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-1.3-3
IK-1.3-¥V
I1K-1.3-B
IK-2.1-3
MK-2.1-V
IK-2.1-B
IK-2.2-3
MK-2.2-y
IK-2.2-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B

5. OHEHOYHBIE MATEPHAJIbI 1O JTUCIHUIIJIMHE (MOJY JIIO)

®DoHJ OLIEHOYHBIX CPEICTB B MPUIIOKEHUH K pabodell mporpamme

6. YYUEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIsS)

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHast TMTEpPaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue W3patensctBo, | KommuectBo/
rof, Ha3BaHue ObC
JI1.1 | Hopenxos W.II. OCHOBBI aBTOMATU3UPOBAHHOTO NTPOEKTHUPOBAHUS | YUECOHUK /IS M.MI'TY, 5-7038-1512-
BY30B 2000, 360c. 6,1
JI1.2 | Cycxun B. B., Ipoekruposanue POC: CAD/CAM/CAE/PDM MockBa: ,
IlTeBuenko B. @., UHTYUT, https://e.lanbo
Kosanenxo B. B., 2016, 435 c. ok.com/book/1
Kynasuna H. IO. 00394




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.3 | 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.
JI1.4 |Memmxun A. A., Mogenuposanue geraneit B CAD/CAM/CAE-cucteme Siemens VYIIBSIHOBCK: ,
IMasnos I1. 10., NX vy, 2020, 80 | https://e.lanbo
XKenesnos O. B. C. ok.com/book/1
99622
JI1.5 | 3BonuoB U. @., Pazpabotka ynpapnstomux nporpamm it ooopynosanus ¢ YITY CaHkT- 978-5-8114-
NBanos K. M., IerepOypr: 2123-7,
Cepebpenmknii I1. T1. Jlams, 2021, 588 | https://e.lanbo
C. ok.com/book/1
69186
6.1.2. JlonoHuTeIbHAS JIUTEPATYpPa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
rof HaszBanue DbC
JI2.1 |JIm K. OcnoBsl CATIP.CAD/CAM/CAE : Tlep.c aHr. CII6.:ITutep, 5-94723-770-
2004, 559c. 9,1
J12.2 Beenenne B 6a30BbIe TEXHOJIOTHU HCIIOJIB30BAHUS MIaTHOPMBI Omck: ,
ANEKTPOHHOTO ToKymMeHTooOopoTa T-FLEX DOCS : y4ebHo- CubAJIN, 2020, | https://e.lanbo
METOANYECKOE ocobue 49 c. ok.com/book/1
63769
JI12.3 | Tapensmun A.P., Tunosble TEXHOJOTMYECKHE MPOLIECCH B MAILIMHOCTPOECHUH : Pazans, 2017, 1
T'puropses ILIO., yueb. nocobue 48c.
Ky3pmuna E.M.,
Jlamma B.A.
J12.4 | KoBanenko Buk.B., Cosnanne u opopmirenne yeptexeii B T-FLEX CAD : Psi3ann: PULL ,
Kynasuna H.10., Meroauyeckue yKa3aHHs PI'PTY, 2017, https://elib.rsre
Mamxkuna I.A. u.ru/ebs/downl
0ad/1247
JI2.5 | Xypracenko A. B., ABTOMaTH3MpPOBaHHASI KOHCTPYKTOPCKO-TEXHOJIOTHYECKas Benropon: 2227-8397,
Boponkosa M. H., MOJrOTOBKA B MalIMHOCTpoeHnH. Y.2. ABTOMaTH3MpOBaHHAS Benroponckuit | http://www.ipr
Macrnosa U. B. TEXHOJIOTHYECKas! MOJrOTOBKA : yIeOHO-TIPAKTHIECKOE MOCOoOHe B rocynapctBenn | bookshop.ru/9
2 4acTsx Bl 2233.html
TEXHOJIOTHYECK

Uil yHUBEpCUTET
M. B.I'.
[yxoBa, 9bC
ACB, 2018, 83
c.




Ne ABTOPBI, COCTaBUTENHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI2.6 | Xypracenko A. B., ABTOMAaTH3MPOBaHHASI KOHCTPYKTOPCKO-TEXHOIOTHYECKAs Benropon: 2227-8397,
Boponkosa M. H. MOATOTOBKA B MalIMHOCTpoeHN . YacTh 1. ABTOMaTH3MpOBaHHASL Benroponckuit | http://www.ipr
KOHCTPYKTOPCKAs MOATOTOBKA : yIeOHO-IIPAKTHIECKOE TTIOCOOHe rocymapcrBern | bookshop.ru/8
BIi 0507.html
TEXHOJIOTHYECK
Wi YHUBEPCUTET
M. B.I'.
[Myxosa, 9bC
ACB, 2017, 170
c.
6.1.3. MeTroanueckue pa3zpadoTku
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rof HazBaHue ObC
JI3.1 | Munos3zopos O.B., OCHOBBI pabOTHI B aBTOMAaTH3UPOBAHHOM IIPOTPAMMHOM Pszans: , 2020, |,

IMapumu A H. xomiutekce T-Flex. Camoyuntens : Yye6HOe mocobue https://elib.rsre
u.ru/ebs/downl
0ad/3780

6.2. ITepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"
21 B.B. Mynenko
KoMmItproTepHbIe TEXHOJIIOTHH W aBTOMATH3UPOBAHHBIE CHCTEMBI
B MaIIMHOCTPOECHUH
D2 | VuebHOe mocobue sl U3yueHHs
npoxykroB T-FLEX PLM
93 [EFT-Soft.ru
34 | Auppeit Jloseiru. bynymee CAM-cuctem
35 | Hcmone3oBanme cad/cam cucTeM Ui HAIMCAHUS YIIPABILSIFOLINX IPOTPaMM
26 | Capp (ComputerAided Process Planning) ABroMaTn3npoBaHHOE TEXHOJIOTHYECKAS TIOATOTOBKA MPOU3BOJICTBA
(TTaHUpOBaHKE TEXHOJIOTHIECKUX MPOIIECCOB)
37 | CucreMbl HHXEHEPHOTO aHaIn3a
CAE - Computer-Aided Engineering
98 PDM-cucreMsl: 0030p, mpuMepsl, cpaBaeHre. BHenpernne PDM-cuctem - Unraiite mogpooHee Ha FB.ru:
https://fb.ru/article/339057/pdm-sistemyi-obzor-primeryi-sravnenie-vnedrenie-pdm-sistem
39 | T-FLEX DOCs
6.3 [lepeuens mporpaMmMHoOro odecrnevyeHusi U UHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb TUIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 odecrevyeHusi, B TOM 4ucJjie
0Te4eCTBEHHOT0 MPON3BOICTBA
HaunmenoBanue Onucanune
T-Flex CAD 3D VYuebnas cereBas Bepcus Ha 50 nonp3oBareneit (Homep iuuensun 500005055,
GeccpoyHo)
T-Flex texnonorus VYuebnas cereBast Bepcus Ha 50 nosp3oBareneit (Homep iuuensun T00005055,
6eccpoyHo)
T-Flex DOCs VYueOnas cereBas Bepcus Ha S0 nonb3oBareseii (Homep auneHsun 500005055,
GeccpoyHo)
T-Flex CAD 3D VYuebHas cereBast Bepcus Ha 50 mosp3oBareneit (Homep auuensun A00005055)
T-Flex CAD 15 yueOHas BepCcUs Ul HEKOMMEPUECKOT0 UCIIOIb30BAHUS
OnepanuonHas cuctema Windows 7 JIunensuonnoe I10

6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)




117a yueGHO-aAMUHUCTPATUBHBIN KOpITyc. YueOHast ayIUTOpUs A1 NPOBEACHHUS 3aHATUI JIEKIIMOHHOTO U CEMUHAPCKOr0
TUIIA, TPYNIOBBIX U UHIUBUYaJIbHBIX KOHCY/IbTALlUH, TEKYLIEr0o KOHTPOJLL U IPOMEXKYTOUHOII aTTectanuu Beero 50

1 MecTo (6e3 yuéra Mecra npernosasareis). 1 mynsTumenua npoekrop BenQ 721, 1 noxyment-kamepa Aver Visio 330, 1
skpaH, 1 xomnsrorep FORMOZA na 6a3e Core2 - 6700 ¢ BO3MOKHOCTBIO ITOAKIIOUEHHS K ceTr «IHTepHeT» 1
o0ecrneyeHrneM JOCTyTa B AJIEKTPOHHYIO HH(pOopMalnoHHO-00pa3oBaTenbHyto cpeny PIPTY. [Tocagounsie MecTa:
CTynIeHTHl - 25 cronoB + 50 crynseB.  mpemnogaBaTens - 1 cton + 1 cryn. 1 qocka aynuropHast.

117 y4eOHO-aAMIHHICTPATHBHBIA KOpIyc. YdeOHas ayAUTOPHs JUIS IPOBEICHHS 3aHATHH JICKIIMOHHOTO I CEMHHAPCKOTO
THUIIA, TPYIIIOBBIX U HHIUBUAYAJIbHBIX KOHCYIBTALUM, TEKYIIEro KOHTPOJIS U MPOMEXYTOUHO#T aTTectanuu Beero 28

MecT (0e3 yuéra MecTa mperno/aBareis U paboTHUKOB). 14 KoMIbloTepoB (0€3 yuéTa KOMITBIOTEpa MPEerogaBaTels U

2 paboTHuKOB), U3 HUX: 2 KoMmbioTepa FORMOZA Ha 6aze Core2 - 6700 6 xommbsrotepoB PERSONAL 4
kommsiotepos Intel Core i-3 1 xommerotep Celeron 1 xommberotep Pentium 4 ¢ BO3MOXXHOCTBIO TIOAKITIOYEHHS K CETH
«HTepHEeT» U 00ecTeueHueM JOCTYIA B JICKTPOHHYIO HH(POPMALIMOHHO-00pazoBarenbHyo cpeny PITPTY. 1
mynbTuMeaua npoektop NEC - NP 200 A, 1 sxpan. [Tocagounble MecTa:  CTYAEHTHI - 14 cTo0B + 28 CTYIbEB.

121 yueOHO-aIMUHHUCTPATUBHBIN KOpIyc. Y4eOHast ayuTOPHUS Ui TIPOBEICHUS 3aHITUH JICKIIMOHHOTO U CEMHHAPCKOTO
THIIA, TPYIIIOBBIX U WHANBHIYAJIBHBIX KOHCYNBTAIINH, TEKYIIETO KOHTPOJS U IPOMEXKYTOUHOU aTTectaruu Beero 32

3 MecTa (6e3 yuéra MecTa npenojasarens). | miasMeHHas nanenb Panasonic, 1 Buneokamepa JVC, 1 komnbroTep
FORMOZA Ha 6a3e Core2 - 6700 ¢ BO3MOXXHOCTBIO IOAKITIOUEHUS K ceTH «MIHTepHeT» 1 obecreueHneM A0CTyIa B
ANEKTPOHHYIO HH(pOpMalMOHHO-00pa3oBarenbHyto cpeny PIPTY. [Tocagounsie MecTa:  cTyneHTHI - 16 cronos + 32
cTyna.  mpemojaBarenb - 1 cron + 1 cryn. 1 gocka aynuropHasi.

8. METOAUYECKHUE MATEPHAJIBI ITIO JUCHUIIJIMHE (MOAY JIIO)

Meroanyeckue ykazaHHs B IPUIIOKEHUH K pabodeli mporpamme

OnepaTtop 340 000 "KomnaHus "TeH3op"

[OKYMEHT MOAMWUCAH 3JIEKTPOHHOI MOANMUCHIO

noanncAHO ®reoy BO "PIrPTY", PIPTY, JlenkoB Muxaun 03.07.24 12:55 (MSK) Mpocras noanuck
3ABEAYOLLUMM Bnagumuposud, JekaH GAUTY

KA®E[PbI

noAnncAHO ®reoy BO "PrPTY", PIPTY, Jlenkos Muxaun 03.07.24 12:55 (MSK) MpocTas noanuco
3ABEAYHOLLNM . Bnagumuposny, [ekan QAUTY

BbIMYCKAIOLLIEM

KA®E[PbI

noAannucAHO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 03.07.24 12:56 (MSK) Mpocrtas noanuck
HAYAJTbHUKOM YPOI AnekcaHaposHa, HavanbHuk YPOT




