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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenapto NUCUUIUIMHBI SIBIIsIETCA (POPMUPOBAHUE Y CTYIEHTOB CHCTEMbI
HayYHBIX ¥ MPO(EeCCHOHATBHBIX 3HAHUM W HABBIKOB B 00JIACTH MPOCKTHUPOBAHMS
NPEANPUATUAN 1T U3TOTOBIICHUS CJIOKHOW HAYKOEMKOM MPOLYKIIUU.

3amaun JUCIUILINHEL:

-BBIpa0OTKa HABBIKA CO3/IaHMUSI TUIIOBOTO MapIIpyTa KU3HEHHOTO IUKJIA
U3JIeTINI MOJIBUKHOTO cocTaBa Ha ocHoBe CALS TexHonorui;

-BhIpa0OTKa HaBbIKA YIPABICHUS KAYECTBOM MPOIAYKIIUU;

-BbIpaboTKa HaBLIKOB paboThl B CAIIP;

-TIOCTPOCHWE  KAapThl  TEXHOJOTHYECKOTO  MpoIecca  MPOAYKITUH
TPAHCIIOPTHOTO KOMITJIEKCA.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-3 - CnoocoOeH ymnpaBisATh >KU3HEHHBIM LUKIOM HH)KEHEPHBIX
OPOAYKTOB C YYETOM SKOHOMMYECKHX, OKOJIOTMYECKMX U  COLHUAIbHbBIX
OTPaHUYECHUM; ;

IIK-2 - CnocobeH k paboTe B cucTeMe COMPOBOXKICHUS KU3ZHEHHOTO ITUKIIa
MOJIBIPKHOTO COCTaBa.

OOGyueHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
oOyyJarommuiicst Oyier:

3HaTh:

COCTaB U OCHOBHbIE MPUHIUIIBI pa3pabOTKH TPAHCIIOPTHO-TEXHOJOTUYECKUX
KOMIUIEKCOB; 0COOEHHOCTH JKU3HEHHOTO LIUKJIa U3/IEJIUN MMOABMKHOTO COCTaBa Ha
ocHoBe CALS TexHosnoruii; meroauky paspadotku CALS-mpoekTa; METOAMKY
onpeaeneHus: KOJIMYeCTBa TEXHOJIOTMYECKOTro 000pyI0BaHUs, Pa3MEPOB TUIOLIAAN
[exa Win y4yacTKa 1 YMCIEHHOCTH pa0doTaoIIMX exa.

YMmerh:

aHanu3upoBaTh HOBble U JelctByromme CALS-npoekTsl  u3nenui
IMOABMKHOTO COCTaBa,; MIPOU3BOIUTH HCCJICIOBAHUS B obmacTn
COBEPIIICHCTBOBAHMS JICUCTBYIOIMX IPOEKTOB; pa3padaThiBaTh TEXHUYECKOE
3a/laHUe HAa TPOCKTUPOBAHME HOBOTO M MOJICPHHU3AIMIO JICHCTBYIOIIETO
MPOU3BOJICTBA  TPAHCIIOPTHO-TEXHOJIOTMYECKOTO  KOMIUIEKCa;  MPOU3BOJUTH
UCCIIEIOBAHUS U OCYIIECTBIISATh BHIOOP TUIOB M KOHCTPYKIIMM MPOU3BOICTBEHHBIX
3MaHUM U coopykeHuid; nonap3oBatbest CALS crangapramu.



Baaners:

METOMKaMU NPOeKTHpoBaHus uzaenuii B cpene CAD-cucrem; MeToqukamu
HKOHOMHUYECKOTO M CHUCTEMHOTO aHallu3a JUIsl OIpENEIeHHs MPOU3BOICTBEHHOM
momHocTH U TOIl nesaTenbHOCTH NPEAnpUATUN IO IMPOU3BOJCTBY CIIOKHOM
CALS-npoaykuuu;  MeTogamMH  aBTOMATU3MPOBAHHOTO  MPOEKTUPOBAHUS
OPEeNNpUsITHA C MCIOJIb30BAHUEM COBPEMEHHBIX MPOrPAMMHBIX IPOTYKTOB
(CAM/CAE/CAPP/PDM/CRM); METOIAMHU OLICHKH 3¢ heKTUBHOCTH
MPUHUMAEMBIX TEXHOJOTUYECKUX PELICHUH TPpU pa3paboTKe IpH MPOEKTUPOBAHUU
MIPEAIPUATUHIA

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OOmast TPyIOEMKOCTh JUCIHUIUIMHBI (MOJyJisi) coctaBiser 8§ 3.e. (288
aKaJIeMHUYECKUX Jaca(oB).

3.2. O0bem guciUIUIMHBL (MOAYJs) B (QOpMe KOHTAKTHOM paloThI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN yUE€OHBIX 3aHITHI:

Konnuectso yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Ne2 | Ne3

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 32 32
B toMm uncne:

3aHATHS JEKIIMOHHOTO THIIA 32 16 16

3aHATHSA CEMUHAPCKOTO TUIA 32 16 16

3.3. O6beM muCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYarOIIMXCS C
Mearorn4ecCKuMU pabOTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
o0pa3oBaTeNbHOM MpOTpaMMbl Ha HWHBIX yCIOBHUSX, TPU TPOBEIACHUU
IPOMEKYTOUYHOM aTTeCTallMK COCTaBIsAET 224 akaJeMUYecKuxX vaca (0OB).

3.4. ITpu oOy4eHMH IO MHAUBUAYATILHOMY YICOHOMY IIJIaHy, B TOM YHCIIC ITPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peasin30BaH
MOJTHOCTHIO B (POpME caMOCTOSTENIPHON padOThl 00yJaromuXxcs, a Takke B hopme
KOHTaKTHOU pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMu paboTHUKAMHU | (WJTHN)
JUIIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl HA WHBIX
YCIIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOU aTTECTAIIHH.




4. ConepkaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

Tema 1: BBGI[eHI/Ie B TCXHOJIOTHIO COIIPOBOKACHUSA )KU3HCHHOI'O ITUKJIA ITOABHUIKHOI'O

coctaBa (CALS TexHonorun).

PaccmarpuBaeMblie BOpOCHI:

Bamaun CALS texuomoruii. JKU3HEHHBIH UKII U3EIUNA HOABMKHOIO COCTaBa. DTAIlbl >KU3HEHHOI0 IMKJIa
U3JIeJIMH TPAHCIIOPTHO TEXHOJOTNYeCKOro koMiiekca. PDM — ynpaBieHue NPOSKTHBIMYU TaHHBIMU.
ITonsaTtue mpoextuposanus B cpene CAD. YpoBHU npoekTupoBanusi. CTaauy NIpOEKTUPOBAHHUS.
METOOJOTUS TPOSKTUPOBAHUS.

Tewma 2: Ilonsitust o mogenupoBanuu B CAIIP.

PaccmaTpuBaemble BOTIPOCH:

Crpykrypa CAIIP. 3agaun Moe€IMpOBaHUS U TEXHOJIOTMYECKOIO MPOEKTUPOBAaHUA. TUIIOBBIE pELICHNS B
CAITIP TeXHOIOTrM4eCKUX MPOLECCOB. 3HAKOMCTBO C porpammamu npombiinuieHHbIX CAIIP komnanuun
Autodesk. Inventor. SolidEdge. SolidWorks. Kommac. T Flex CAD.

Tema 3: 3D- MoaenupoBaHue.

PaccMarpuBaeMble BOIIPOCHI.

Oco0eHHOCTH MTPOSKTUPOBAHHSI U3/ICIIMH MTOJBIKHOTO cocTaBa. TpexmepHoe MonenpoBanue B CAD —
cucTeMax. DIEKTPOHHAs CTPYKTYpa, MOJICNb U MaKeT M3EIHsl.

CAD/CAM/CAE —cucTeMbl aBTOMATH3UPOBAHHOTO TPOEKTUPOBAHMUS TEXHOJIOTHYECKUX TPOIECCOB.
CATIA. Unigraphics. ProEngineer.

Tema 4: Tunooit MmapupyT npoekTrpoBaHus Ha ocHoBe CALS TexHooruii.
PaccmarpuBaemble BOIIPOCHL:

Tunsr CAIIP 11st sxene3H010p0KHOTO MamuHOoCcTpoeHus. CoBMeleHHOe poekTupoBanue. CepBuc —
OpUEHTUPOBaHHAs apXUTEKTypa. Peannzains KOMIOHEHTHO-OPUEHTUPOBaHHOU TexHosoruu B CAIIP.

Tema 5: CrangapTel ynpasieHUs: Ka4€CTBOM IIPOMBIIITIEHHON IPOAYKLIHH.
PaccmaTpuBaemble BOTIPOCHI:

CALS cranpapter. Crannapt ISO/IEC 15288. Ctpykrypa crannaproB STEP. Cranmapter Mandate.
Cranpaptel DEF STAN 00-60. Cranpaptst AECMA S2000M 1 AECMA S1000D. Cranpapts! nist CAPP
u CAM cucrem. Crangaptet ISO 9000 u TQM Total Quality Management. Ctargapt MRP 11.

Tema 6: Ilnanuposanue B ERP —cucremax.

PaccmarpuBaemble BOIPOCHI:

Ilnansr npousBoAcTBa. THUIBI MPOU3BOJICTBA U CTPATErUsl MO3ULIMOHUPOBAHUS U3ANIUNA. PeMH)XUHUPUHT..
Beenenne B MRP/ERP. Cuctemsr SCM. CRM — cucTeMbl B3aUMOOTHOILIEHHUH ¢ 3aKa34ynKaMH.
ABTOMAaTHU3UPOBAHHBIE CHCTEMBI JIEJIONIPOU3BOICTBA. JlorncTudeckue cuctemsl. [ImanupoBanme
MPOU3BOJCTBEHHBIX MOIIHOCTEHN ¢ momousio CRP-cuctemsl. IIpon3BoacTBEHHAs UCIIOTHUTENbHAS
cuctema MES.

Tema 7: YnpasieHue 1exXoM HIH Y4aCTKOM.
PaccmaTpuBaemble BOIIPOCHI:
YmupasieHne npoeKkTaMu. YTpaBieHue cHabkeHneM. PasButne cucteM ynpaBieHUs IPeapUITHEM.

ABTOMaTH3aIM YIIPaBICHUS TEXHOJIOTHIECKAMHU nporieccamu. MuTerpanus moacuctem ACYTIL.
Cucrtemsr SCADA.

Tema 8: [Tonsarue o G-code. [IporpammmupoBanue crankos ¢ UITY.
PaCCManI/IBaeMLIC BOIPOCHI:

[porpammuposanue ctaHkoB ¢ UITY. G-code — s3bIk mporpaMMUpoOBaHus ycTpoicTs ¢ UITY.
Wnrerpauns ACYII/ACYTII.




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

[Mpaktuueckoe 3anarue 1. Coznanue 3D Momenu u oopMiIeHHE KOHCTPYKTOPCKON
nokymenraruu B T-FLEX CAD 3D.

PaccmarpBaemble BOIPOCHL:

Co3nanne mapamerpuieckoit 3D-moxenn y3ma noasrkHOTO coctaBa SolidWorks 3D Ha ocHOBE
BbIJIaHHOTO 3a1aHus. OdopmieHre pabodell KOHCTPYKTOPCKOM goKyMeHTauii o cranaapram ECK/I.
OdopmiieHre cienupUKaIum.

[TpakTrueckoe 3austue 2. Coznanue coopounoit 3D moaenu arperara Ha OCHOBE paHee

CO3JaHbIX CANHUYHBIX z[eTaneﬁ.

PaccmarpuBaeMbie BOTIPOCHL:

[Ipasuna opopmieHus cOOPOIHON KOHCTPYKTOPCKON TOKyMEHTALINH.
KomMmrexkroBanue n3aeamii.

[IpakTudeckoe 3anarue 3. Pa3paboTka MapipyTHBIX KapT U3TOTOBICHUS U3CITUN.
PaccMarpuBaeMble BOIIPOCHL:

Co3zanue TeXHOJIOTHYECKOr0 MapLIpyTa H3TOTOBICHUS H3/CTHSL.

Pa3paboTka TEXHOJIOTHYECKOTO Ipolecca U3roToBieHus (coopkn) nzaeinns B SolidWorks texHomorust.

HpaKTI/IqCCKOC 3aHsaTue 4. Pacuer HU3ACIINA Ha IIPOYHOCTD.
PaccmaTpuBaemble BOTIPOCH:

IIpounoctHeie pacuers B SolidWorks.

Ananu3z 3D-Mozeneil Ha OCHOBE paHee MOCTOPOEHHBIX.

[Ipaktrueckoe 3ansitue 5. Pazpaborka nporpamm st UITY Ha ocHOBe pa3paboTanHOM
3D monenu neranu B SolidWorks UITY.

PaccmarpuBaemble BOIPOCHL:
Hammcanue G-code 1o/ TokapHy0 00paboTKy.
Hammcanue G-code oz ppesepryro 00paboTKy.

[Ipaktrueckoe 3ausitue 6. 3nakomctBo ¢ CAIIP KOMITAC 3D.

OCHOBBI IPOEKTUPOBAHUSA U TUIAHUPOBAHUSA y4acTKOB, 11exoB B KOMITAC 3D.
Pacuer ruromazny, paccTaHOBKa METAUIOPEKYIIIET0 000PyIOBaHHSI.

4.3. CamocrosiTenbHas padoTa 00y4aroImmuxcs.

/o

Bun camocrosTensHO# paboThI

Kypcosoe npoexktupoBaHue.

IToaroToBka K MPaKTUYECKUM 3aHSATHSAM.
IToaroToBka kK NpOMEXYTOUYHOW aTTECTALIUU.
TloxroroBka K TeKy1eMy KOHTPOJIIO.

Brimonnenune kypcoBoit paboThI.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

IIoarororka k TCKYLIEMY KOHTPOJIIO.

4.4. I[TpumepHbIN IEpEUYeHb TEM KYpPCOBBIX padboT




1. Coznanue mapamerpuueckoe 3D-monenu neranu tuna «Bamy B CAD-
CHCTEME;

2. Coznanne napamerpudeckoe 3D-momenu neranu tumna «Ban-mectepHs» B
CAD-cucreme;

3. Co3ganue napamerpuyeckoe 3D-monemu neranu tuna «Kopmyce» B CAD-
CHCTEME;

4. Coznanue mapametrpuueckoe 3D-monmenu neranu tuna «lllectepus» B
CAD-cucrewme;

5. Co3nanue napamerpuueckoe 3D-Moaenu aeranu tuna «Brynka» B CAD-
CHCTEME;

6. Co3znanue napamerpuueckoe 3D-monenu neranu tuna «KpoHIITEHH» B
CAD-cucreme;

7. Co3nanue napamerpudeckoe 3D-moaenu neranu tuna «Kpeimka» B8 CAD-
CHCTEME;

8. Cozmanue nmapamerpudeckoe 3D-monenu aetanu tuna «3y04aToe KOJIeCOo»
B CAD-cucreme;

9. IIpoexkTupoBaHKE 11€Xa U3TOTOBJICHUS AcTanel Thuna «Bamy;

10. IIpoexkTrpoBaHue 11€Xa U3TOTOBJICHUSA IeTalel Tuma « Ban-mectepHs»;
11. IIpoexTrpoBanue 1iexa U3roToBiaeHus aeranei tumna «Koprmycy;

12. IIpoexTrpoBanue nexa u3rotosiaeHus aeranen tuna «Llecrepusay;

13. TIpoekTupoBaHue 11€Xa U3TOTOBJICHUA eTanel Tuna «BTynkay;

14. IIpoexTrpoBaHUE 1IEXa U3TOTOBIEHUS AeTanel Tura « KpoHmTenn»;
15. ITpoexkTrpoBaHue 11€Xa U3TOTOBJICHUS AeTaneil Tuna «Kpolikay;

16. IIpoexkTrpoBaHue 11eXa U3TOTOBJICHUS JIeTaliel TUIa «3yduaTroe KoJecoy
17. IIpoexkTrpoBaHre COOPOYHBIX LIEXOB;

18. TIpoekTrpoBaHUE OKPACOUYHBIX I[EXOB;

19. IIpoekTrpoBaHUE IIEXOB OUUCTKH KY30BOB MOJABHUYKHOTO COCTABA;

20. [IpoexTupoBanure poOOTU3UPOBAHHBIX TEXHOJIOTHUECKUX KOMILIEKCOB;

21.  IIpoektupoBanume  THOKMX  aBTOMATH3UPOBAHHBIX  yYacCTKOB
MEXaHU4YeCKOM 00pabOTKU U COOPKHU.

5. llepeueHb wu3AaHW, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).
Ne
n/m

bubnmorpaduueckoe onvucanue Mecro nocrymna




1 [Ipumenenue CALS-TexHomoruii Ha https://e.lanbook.com/book/140777 (nata
npeanpustuu Opuuxk I1. ®., Fony6kosa B. B. | oopamenus: 26.02.2023). Tekcr:

Yuebnoe mocobue "Jlann", 92 ctp., ISBN BNIEKTPOHHBIH.
978-5-8114-4629-2 , 2020

2 | UadopManimoHHbIE TEXHOJIOTUN https://reader.lanbook.com/book/213146#1
IPOEKTUPOBAHHS PAIUOAIEKTPOHHBIX (nara oGpawenus: 26.02.2023). Teker:
cpeacts: Mypowmiies /1. 1O., Tropun U. B., DNIEKTPOHHBIH.

Benoycor O. A., Kypuocos P. 0. Yuebnoe
noco6wue "Jlanp", 412 ctp., ISBN 978-5-8114-

3240-0 , 2022

3 | KommnbioTepHoe ympaBieHHe B https://reader.lanbook.com/book/171424#24
IPOM3BOJICTBEHHBIX cucTeMax: DenoToB A. (mata oOpawenus: 26.02.2023). Texcr:
B., Xomuenko B. YueOHoe nmocobue "Jlaup, DNIEKTPOHHBIH.

620 ctp., ISBN 978-5-8114-8065-4 , 2021

6. IlepedeHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

1. http://library.miit.ru/ - saexTpoHHO-OMOMMOTEYHass cucTtemMa HaydHo-
TexHuueckoit ondmorexku MUNT.

2. http://wwwe.library.ru/ - uapOpMarHOHHO-CcITpaBOYHBIA TOpTay [IpoekT
Poccuiickoit rocyiapcTBeHHOM OUOINOTEKH.

3. http://tehmasmiit.wmsite.ru/ - uHpOPMAIIMOHHO-CIIPABOYHBIN OPTAI
kadenpsr TTMuPIIC

4. https://e.lanbook.com/ - DnekrpoHHO-0MOIKOTEUHAs crcTeMa JlaHb.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

Komnerorepsl Ha pabouux MecTax B KOMITBIOTEPHOM KJIACCE JTOJKHBI OBITH
oOecreueHbl CTaHIapTHBIMU MPOTPAMMHBIMU TTpoiyKTaMu Microsoft.

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

VYyeOHast ayauTopust A1 IPOBEACHUS 3aHATUHN JIEKLIMOHHOTO/TIPAKTUYECKOTO
TUTIA, TPYNTIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIIHH

Komnbrotepusiit knacce (yueOHasi ayauTopusi) JUJIsl MPOBEACHUS TPYIIOBBIX
3aHATUN (JIEKIIMOHHBIX, TPAKTUUYECKUX U/UITH Ja00paTOPHBIX)

9. ®opma MPOMEKYTOUHOM ATTECTALINU:



3adeT BO 2 ceMecTpe.
Kypcosas padota B 3 cemectpe.
DK3aMeH B 3 ceMecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘IHOﬁ

aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

CoracoBaHo:

3asenyromuii kadenpoir TTMuPIIC

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

J.B. I'yceB

M.10O. KynukoB

C.B. Bonoaun



